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Mental Health and Well-Being  
Across the Military Spectrum 

(RTO-MP-HFM-205) 

Executive Summary 
The operational deployments NATO Forces are conducting often present very high levels of stress for the 
soldiers. Large numbers of them (up to 15% within the U.S. Infantry) develop mental health problems 
afterwards. These include Post Traumatic Stress Disorder (PTSD), a wide range of co-morbidity (e.g. alcohol-
misuse, violence, dangerous driving) and a much increased risk for suicide. 

To address these problems that engender much suffering for the veterans and their families and draw 
significant resources to provide them with adequate care, the Human Factors and Medicine Panel (HFM) 
of NATO’s Research and Technology Organisation (RTO) has initiated a successful series of Technical 
Activities on advancing the science, the options for applications and the state-of-practice in the 
challenging area of mental health (e.g. HFM-081, 103, 159, 171, 175, 178, 179, 193, 203). The HFM-205 
Symposium provided a timely and successful venue to set a framework for future HFM work on Mental 
Health and Well-Being within the Military. 

The Symposium’s Program Committee selected 4 keynotes and 41 papers that covered a wide range of 
topics pertinent to the Symposium’s theme. Most of them dealt with mental health problems and their 
treatment and mental health training. There were few papers specifically addressing well-being. 

The mental health problems issue clearly has two faces: prevention and treatment. In the course of the 
Symposium, evidence emerged that the relationship between exposure to one or more traumatic events and 
the development of PTSD isn’t a simple stimulus-response reaction. Many parameters (e.g. personality, 
leadership quality, unit-cohesion, duration of deployment versus expected duration) intervene in the 
process of developing PTSD and its co-morbidity or not. These parameters offer the opportunity for 
further preventive action. Mental health training is a very important tool for prevention indeed but 
additional actions to create a Military-wide favorable environment are urgently needed. 

In the domain of problem treatment, it was noticed that while help is available, many veterans in need 
don’t seek help or drop out of therapy early. Among the reasons for not seeking help, stigma (i.e. the fear 
of negative consequences of admitting having a problem such as rejection by peers or jeopardized career 
prospects) and negative perceptions (e.g. “I don’t trust mental health professionals”) are seen as the most 
prominent barriers. Changing attitudes is key to increase the probability that veterans in need seek help. 
Implementing the desirable attitude change within a traditionally tough (macho) military culture is a real 
challenge and specific research to support this endeavor is recommended. 

Some emerging technologies were presented: these include virtual reality training, neurofeedback and 
telerehabilitation. The technologies look promising but currently lack sufficient empirical and pertinent 
evidence. It is recommended that well-designed research be conducted to demonstrate the usability of 
these technologies in real world settings. 
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Bien-être et santé mentale dans le milieu militaire 
(RTO-MP-HFM-205) 

Synthèse 
Les déploiements opérationnels que conduisent les forces de l’OTAN induisent souvent des niveaux très 
importants de stress pour les combattants. Grand nombre d’entre eux (jusqu’à 15% dans l’infanterie US) 
développent a posteriori des problèmes de santé mentale. Ceux-ci incluent des troubles de stress post-
traumatique (PTSD), un large éventail de morbidités associées (par exemple l’abus d’alcool, la violence, la 
conduite dangereuse) et un risque accru de suicide. 

Afin de traiter ces problèmes qui engendrent de grandes souffrances pour les vétérans et leurs familles,  
et qui drainent des ressources importantes pour leur dispenser des soins adaptés, la commission pour la 
Médecine et les Facteurs Humains (HFM) de l’Organisation pour la Recherche et la Technologie de l’OTAN 
(RTO) a initié avec succès une série d’activités techniques destinées à faire progresser la science, les choix 
d’applications et l’état de l’art dans le domaine motivant de la santé mentale (voir HFM-081, 103, 159, 171, 
175, 178, 179, 193, 203). Le symposium HFM-205 a fourni une occasion opportune et couronnée de succès 
de fixer un cadre pour les futurs travaux HFM sur la santé mentale et le bien-être chez les militaires. 

Le comité de programme du symposium avait sélectionné 4 points clés et 41 documents qui couvraient un 
large éventail de sujets en adéquation avec le thème retenu. La plupart d’entre eux traitait des problèmes de 
santé mentale, de leur traitement et de la formation à la santé mentale. Il n’y avait que peu de documents 
s’intéressant spécifiquement au bien-être. 

La question des problèmes de santé mentale comporte à l’évidence deux aspects : la prévention et le 
traitement. Au cours du symposium, il est apparu évident que la relation entre l’exposition à un ou plusieurs 
événements traumatisants, et le développement de PTSD n’est pas une simple réaction du type stimulation-
réponse. De nombreux paramètres (par exemple la personnalité, les qualités de commandement, la cohésion 
de l’Unité, la durée réelle du déploiement comparée à la durée attendue) interviennent dans le processus de 
développement ou non du PTSD et de la morbidité associée. Ces paramètres offrent la possibilité de mener 
une action préventive. La formation à la santé mentale est bien entendu un outil très important de prévention 
mais il faut de toute urgence mener des actions complémentaires pour créer un environnement favorable 
pour l’ensemble des militaires. 

Dans le domaine du traitement des problèmes, on a noté que, bien qu’une aide soit disponible, de nombreux 
vétérans dans le besoin ne recherchent pas cette aide, ou abandonnent rapidement les thérapies. Parmi les 
raisons invoquées pour ne pas rechercher d’aide, la stigmatisation (La crainte que le fait de reconnaître que 
l’on a un problème ait des conséquences négatives, comme le rejet par ses pairs ou la mise en péril de projets 
de carrière) et les opinions négatives (par exemple « je n’ai aucune confiance dans les professionnels de la 
santé mentale ») sont considérées comme les obstacles les plus importants. Un changement des 
comportements est essentiel pour augmenter les chances de voir les vétérans dans le besoin rechercher de 
l’aide. Réaliser ce changement souhaitable de comportement dans un environnement militaire de culture 
traditionnellement rude (macho) est un vrai défi, et il est recommandé de conduire une recherche spécifique 
pour soutenir ce projet. 

Quelques technologies émergentes ont été présentées, parmi lesquelles la formation à la réalité virtuelle,  
le retour d’expérience neurologique et la téléréhabilitation. Ces technologies semblent prometteuses,  
mais n’ont pas suffisamment fait leurs preuves de façon empirique et pertinente. Il est recommandé de 
conduire des recherches bien définies, afin de démontrer l’utilité de ces technologies dans un cadre réel. 
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ABSTACT

While mental health treatments are more effective than ever, data from both military and civilian settings have consistently shown that only a minority of those with mental disorders actually receives care.  Untreated mental disorders have important implications with respect to readiness, operational effectiveness, and force sustainability.  Many of the efforts to overcome barriers to care have focused on a single attitudinal barrier (stigma) and only on the population with a diagnosable mental disorder.  This presentation will review data from the Canadian Forces and elsewhere that argue for a broader conceptualization of need and barriers to care.  For example, substantial numbers of personnel with occupational impairments are found in those without an apparent mental disorder.  Such individuals presumably have sub-threshold conditions that are still having an impact on the organization.  Among those with a disorder, the most prevalent barrier is not perceived stigma but instead that they appear to not realize that they have a disorder for which help is available—these individuals acknowledge symptoms but don’t recognize unmet need.  And among those who do identify unmet need, the leading barrier is not stigma per se but instead the preference to manage their condition on their own.  Finally, significant numbers of personnel drop out of care before they achieve remission, but this group has been little studied.  This broader conceptualization of need and barriers to care implies the need for a broader and more flexible range of countermeasures.  Key knowledge gaps need to be closed before effective countermeasures can be developed.


BACKGROUND


Mental Health Problems in Military Organizations:


The Canadian Forces (CF) is one of the largest employers in Canada, with approximately 65,000 Regular Force and 25,000 Primary Reserve personnel.  Like any large employer, the CF recognizes that mental health problems (MHP’s) are leading causes of impaired productivity [1], absenteeism [1], and turnover [2;3].


But mental health problems in the military also have a special significance in at least three ways:  First, difficult military deployments are associated with an increased risk for a broad range of mental health problems, including post-traumatic stress disorder (PTSD) [4;5], depression (Stimpson et al. 2003), and alcohol use disorders [6;7].  Second, the unusual demands of military work are such that impairment in functioning due to mental health problems can threaten the safety and success of military operations [8].  Finally, in addition to being an employer, military organizations like the CF also deliver mental health care.


While mental health treatments are more effective than ever, studies in both military and civilian settings [9-12] demonstrate that only a minority of those with an apparent mental disorder actually seek care.  A broad range of structural and attitudinal barriers to care have been reported [10-13].


Organizational Consequences of Mental Problems in Military Organizations


Many service members with mental health problems report that their problems affect their performance.  Recent data from the US showed that deployed personnel with symptoms of mental health problems were more likely to report having committed ethical violations (such as mistreatment of non-combatants) while deployed [8].  Mental health problems are also associated with an increased risk of separation from military service for both medical and non-medical reasons [2;14].  Military organizations can ill-afford losing large numbers of well-trained and experienced personnel at a time of high operational demands.


Mental Health Services Renewal in the CF


In the late 1990’s it became apparent that the CF was not capable of providing a high volume of quality clinical services for the growing number of personnel with traumatic stress disorders related to certain difficult deployments in the early 1990’s (e.g., the Persian Gulf, the former Yugoslavia, Somalia, and Haiti).  In response to these deficiencies, the CF undertook a comprehensive renewal of its mental health services.  Many new initiatives were undertaken, including:


· The standing-up of 5 regional Operational Trauma and Stress Support Centres, to serve as centres of excellence for the evaluation and treatment of service-related Mental Health Problems (MHP’s);


· The founding of a Deployment Health Section, tasked specifically with understanding and mitigating deployment-related health problems, with a special focus on MHP’s and medically unexplained physical symptoms;


· Initiation of clinical screening for MHP’s pre-deployment, post-deployment, and periodically throughout a service member’s career;


· The establishment of the Canadian Forces Member Assistance Program, providing up to 10 sessions of completely confidential assistance from civilian mental health providers for CF members and their families; 


· The dramatic expansion of the number of CF mental health personnel, with the target being a total of 457 positions serving approximately 65,000 Regular Force members—this brings the number of mental health professionals per capita to approximately 1 per 200, which is twice the ratio for the Canadian general population; 


· Deployment of a robust clinical mental health team on major operations;


· Development and implementation of a comprehensive and coordinated mental health training program, which is delivered across the deployment and career cycles—the main objectives of the program are to increase mental health literacy, provide self-management tools for subclinical levels of psychological distress, reinforce peer, leader, and family support, decrease mental illness stigma, and challenge barriers to mental health care; 


· Development of an innovative peer support program for service members and veterans with service-related mental health problems (the Operational Stress Injury Social Support or OSISS Program, www.osiss.ca); and


· Strengthening confidentiality protections for personnel who seek mental health care.      


The fundamental goal of these and other efforts was to decrease unmet mental health care need by:


· Overcoming structural and attitudinal barriers to care;


· Increasing the fraction of those with MHP’s in care;


· Decreasing the substantial delay between symptom onset and first care [15]; and


· Increasing the effectiveness of care for those who seek it.


Conventional Conceptualizations of Need, Stigma, and Barriers to Care


These efforts at mental health service renewal were guided by conventional conceptualizations of these issues over the previous decade:


“Need”


“Need” was generally defined as having a major Axis I psychiatric disorder, such as major depression or post-traumatic stress disorder (PTSD) [9-11].  This is the approach that is usually taken with the general population as well [12;16], and it does have intuitive appeal:  This is a group for whom diagnosis-specific, evidence-based treatments are available, and by definition this group is experiencing either role dysfunction or clinically significant distress.  The problems of those with subclinical levels of distress or non-diagnostic conditions are less impactful, and their treatment needs are more poorly understood.  Where mental health resources are constrained, it makes sense to target those with the most overt disorders.  Consistent with this perspective, “unmet need” for care was generally perceived to be limited to those with a major Axis I disorder.  Some authors have recently used a broader definition that includes those who perceived a need for care in the absence of an overt disorder [11], but the potential needs of those who have subclinical levels of distress in the absence of perceived unmet need have been largely ignored. 


“Barriers to Care”


Even in industrialized countries such as Canada that offer universal health insurance, significant structural barriers to care continue to prevent those with needs from accessing effective care in a timely manner.  Problems with wait times, getting time off work for treatment, availability of specialists, transportation, language barriers, and insurance coverage are not uncommon [12;17].  With the exception of deployed settings (where logistical and other challenges make delivery of mental health services especially difficult [18]), structural barriers are presumed to not be pertinent to military organizations:  Within the CF, wait time for even routine mental health care is well below civilian benchmarks, time off work for treatment is guaranteed, specialists are abundant, transportation for care is a covered benefit, services are available nationwide in both official languages, and all treatment costs are covered at no expense to the service member.  For this reason, attention has focused almost exclusively on attitudinal barriers to care.


“Stigma”


Stigma has been identified as the most significant barrier to mental health care in military organizations, and it has also been asserted that service members suffer disproportionately because of the culture of mental toughness that pervades military life [13;19-24].  Up until very recently, other potential attitudinal barriers to care have neither been assessed [10;11] nor targeted in the CF’s mental health education program.  Educational programming focused exclusively on decreasing negative social attitudes toward those with mental illnesses, with the central focus being to cast mental illnesses as injuries (particularly when operationally-related).  It has also been assumed that perceived stigma about care-seeking on the part of those with mental health problems reflected an accurate picture of social attitudes and that those who perceived more stigma were in fact less likely to seek care as a result.  Finally, mental health providers tended to target stigma solely as a barrier to care, failing to consider additional consequences of stigma such as discrimination, erosion of social support, and the imposition of an additional burden on those already struggling with mental illness.


Towards a Broader Conceptualization    

This paper will review recent research findings from the CF that argue for a broader conceptualization of need, stigma, and barriers to care.  First, the data source themselves will be described.  Then, selected findings that highlight the limitations of conventional thinking about need, stigma, and barriers to care will be presented.  After each finding, policy, program, and research implications will be discussed.  Finally, early data suggesting the effectiveness of the CF’s recent efforts in response to this broader conceptualization will be highlighted, with an emphasis on the role the mental health screening can play in reversing unmet need for care.

Methods


Data Sources


The data sources used for the analyses presented below are described briefly in Table 1.  All data sources have substantial sample sizes and adequate response rates.


RESULTS


“Need”:  There is Substantial Need for Enhanced Psychological Support in Those without a Major Axis I Disorder


The Evidence


The first indication of this came from the CF’s in-theatre mental health needs assessment, the OMHA [25].  This survey was modelled after the US Army’s Soldier Well-being Survey [18] used in its periodic in-theatre mental health surveys, termed “Mental Health Assessment Teams” (MHAT’s).  The US chose to use a more stringent cut-off for its screening instruments than are used in civilian settings, reasoning that it was most essential to focus on those in greatest need of mental health care.  Moreover, some level of distress is to be expected in combat troops.


In order to assess whether the more stringent (US MHAT) or less stringent (civilian) cut-offs were more appropriate, three questions on perceived occupational dysfunction due to psychological problems (e.g., that psychological problems had made the respondent work less carefully over the previous 30 days) were explored.  As expected, those who exceeded the less stringent cut-off for depression, acute traumatic stress, or generalized anxiety over the previous 30 days were much more likely to report some occupational dysfunction than those who were below the cut-off (48% vs. 9%, p < 0.0001 by univariate chi-squared test [25]).  But surprisingly, two-thirds of all individuals who reported some occupational dysfunction were in the group below the cut-off (that is, the group without an apparent mood or anxiety disorder).  Exploration of the post-deployment screening data showed the same phenomenon, even though this questionnaire also assessed suicidal ideation, panic disorder, and minor depression:  60% of those who reported some role dysfunction or more than minimal social dysfunction were in the group without an apparent mental disorder [26].  Finally the in-theatre survey showed that 59% of those who were interested in receiving professional help were in the group without an apparent mood or anxiety disorder [25].  These are counter-intuitive findings, but they reflect a common phenomenon in public health in which much of the overall burden of illness is seen in the larger number of more mildly affected individuals as opposed to the smaller number of more seriously ill individuals.


Implications


These findings demonstrate the potential benefits to the organization of some sort of enhanced psychological “care” for the large group of distressed but not necessarily mentally ill personnel.  It is clear that mitigating distress in this group should pay dividends in terms of operational effectiveness.


What is less clear is what precise form of “care” this group needs:  Clearly, options other than professional care in a clinical setting need to be considered.  Options to consider would include:


· Education to provide personnel with better tools for coping and self-care;


· Strengthening buddy care, peer support, and cohesion;


· Leadership training to foster behaviours known to help buffer the effects of stress [27;28];


· Encouragement of spiritual practices [29];


· Use of computer-based psychotherapeutic [30;31] interventions;


· Telemedicine services [32]; and


· Informal clinical care (“therapy by walking around”) [33].


Non-clinical approaches (or novel clinical approaches such as telemedicine) have particular appeal on deployed operations where connecting clinicians and patients faces special obstacles.  However, the strongest argument for these comes in the form of the observation from the CF in-theatre mental health survey [25] that only a quarter of those with apparent mental health problems were even interested in receiving professional help, the US MHAT’s showed similar findings [18].  Enhanced efforts to overcome barriers to care can, it is hoped, make some progress.  But it would be naïve to believe that we will ever reach a point in which everyone with a mental health problem will be interested in care at just the right moment.  We need to develop other acceptable and effective ways of meeting their needs. 


Enthusiasm for psychologically-oriented resilience training has never been stronger [34;35].  This is often framed as an alternative to formal mental health care, with the intent being to prevent the emergence of a full-blown disorder requiring clinical care [35].  The philosophy here is “We can’t afford [operationally, financially] to let people get sick and then wait for them to get better in care.”  The problem is that while resilience training is supported by sound theory, findings from the laboratory, epidemiological data, a few small programs in civilian settings, and extensive clinical experience on individual psychotherapy, there are as of yet no population-based programs that have been convincingly shown to prevent mental disorders in military personnel subject to deployments [36].  For this reason, it is essential that enthusiasm for prevention not distract military organizations from efforts to overcome barriers to care for those who will inevitably succumb to mental illness at some point in their lives.  In addition, it is essential that efforts to make personnel admirably more self-reliant (or more reliant on non-clinical supports) not have the undesired effect of driving people away from care when they could benefit from it. 

These findings also have research implications:  In the context of an occupational mental health system (such as those in military organizations), occupational dysfunction is the clearest indicator of the need for some sort of additional psychological support.  Commanding officers presumably don’t care whether a soldier scores about a certain cut-off on a symptom scale:  They are concerned first and foremost about how they are performing, especially when the stakes are as high.  Thus, careful measurement of occupational functioning is essential in mental health surveys.  In addition, scales that can capture a broader range of distress (e.g., continuous scales like the General Health Questionnaire [37] or the K10 [38]) are needed in order to better characterize this phenomenon of occupational dysfunction in the sub-clinically distressed.  Finally, as alluded to above, the effectiveness (and safety) of resilience training needs urgent validation.


A Broader Conceptualization of Barriers to Care


The Evidence


Perceived Barriers to Care in Those with Perceived Unmet Need for Care


The CF’s 2002 Mental Health Survey (CCHS) was the most rigorous mental health prevalence survey undertaken by a military organization [39].  It led to precise 12-month and lifetime prevalence estimates for common mental health problems using accepted diagnostic criteria [9;11;40].  A very similar survey was administered using the same methodology to the Canadian general population [41], permitting comparisons between the military and its source population [9;42].  Unfortunately, two problems with the survey meant that it provided only limited insight into barriers to care:  First, barriers were only assessed in only that small minority of people who identified unmet need for care (Figure 1); the leading barrier, by far, was that most people seemed not to realize that they had a problem for which help was available [10].  That is, they acknowledged clinically significant distress or dysfunction but failed to voice an unmet need for care.  This group comprised 8.5% of the whole population and was many times larger than the group that identified an unmet need for care; The same phenomenon (large number of people with an apparent disorder who do not recognize an unmet need for care) has also been seen in the general population [12] and in the CF’s more recent Health and Lifestyle Information Survey [43].  The second problem was that the response choices for possible barriers were neither exhaustive nor clear:  “Other” was one of the leading response categories, and the other prevalent response was “lack of confidence in the CF’s administrative, medical, or social services.”  Neither of these provides enough insight into the phenomenon of perceived unmet need to permit the development of useful counter-measures.


In order to better understand the full range of potential barriers to care under the CF’s current mental health system, a broader list of potential barriers to care was included in the 2008/2009 Health and Lifestyle Information Survey [43].  The list of barriers (Table 2) were taken from a civilian survey and augmented with some items that were relevant to the military context.  As shown in Figure 3, this list of barriers proved to be far more exhaustive—only 6% indicated “other” as a barrier.  The most prevalent barrier (seen in 64%) was that respondents preferred to manage their problems on their own—this barrier was not assessed in 2002, and it presumably accounts for a significant fraction of the “other” responses in that survey.  The next most prevalent barriers appeared to reflect stigma, such as concerns that others in their unit would find out



about their getting help.  Other than concerns about career impact, structural barriers such as wait times, problems with transportation, not knowing where to go for help, etc. were distinctly uncommon.


Another Approach to Assessing Barriers Seeking Mental Health Care


As alluded to above, an important limitation of this approach to the assessment of barriers to care is that they can only be assessed in those who perceive an unmet need for care—this approach is blind to the much larger group of individuals who appear to have a disorder but do not recognize an unmet need for care.  One approach to get around this limitation is to have all respondents answer a series of items on potential structural or attitudinal barriers, with the lead-in being to ask respondents to indicate their level of agreement regarding “factors that might affect your decision to receive mental health counselling or services should you ever have a problem.”  This approach was used on the evaluation form for participants completing Canada’s Third-location Decompression program on their way home from deployment in support of the mission in Afghanistan.  As shown Table 3, attitudes towards mental health care were largely favourable:  Few (6%) indicated that they would think less of a team member receiving mental health counselling, but a larger fraction (21%) indicated they would be concerned about what others might think.  This survey did not cover structural barriers to care well, but relatively few (5%) reported that they didn’t know where to get help.


This same approach was used in the in-theatre mental health needs assessment [25]; that survey also included assessment of mental health problems, permitting some comparison in barriers in those with and without a mental health problem.  As shown Figure 4 and Figure 5, perceived stigma was a more frequently-endorsed barrier than perceived structural barriers.  In addition, those with a psychological problem endorsed each and every structural and attitudinal barrier more frequently; others have noted this phenomenon in other nations [21]. Other attitudinal barriers were also not uncommon:  For example, “I don’t trust mental health professionals,” and “getting mental health treatment should be the last resort” were endorsed in 32% and 26% of those with a psychological problem, respectively [25].  As expected, structural barriers to care were much more common in more forward locations on deployment (Figure 6), likely reflecting the reality that care was genuinely less accessible there.  No association was seen between stigma and deployment location (data not shown).


Barriers to Persistence in Mental Health Care


Barriers to care appear to also influence persistence in care:  Data from the CF’s 2002 mental health survey showed that only 30% of those who terminated care did so because they “felt better;” 20% reported that they did so because they completed the course of treatment [40].  Data from 2008/2009 were more favourable, with 50% terminating treatment because they “felt better” and 24% because they had completed the course of treatment [43].


Potential Approaches to Overcome Barriers to Care


Participants who identified an unmet need for care in the 2008/2009 survey were asked to identify organizational interventions that might make it more likely to seek care for a mental health problem (Figure 7).  The most frequently identified interventions were better assurance that getting help would not affect their career, being able to access care without an appointment, and education on self-management of mental health problems, identified by 42%, 36%, and 24% of respondents, respectively.  Not infrequently, respondents identified programs that are already available (e.g., confidential civilian mental health services and peer counselling, 21% and 11%, respectively).


Implications


The data presented above demonstrate that there is a broad range of attitudinal and structural barriers to care in the Canadian Forces.  Those with mental health problem (that is, those who need help the most), are much more likely to perceive both structural and attitudinal barriers to care.  In garrison, structural barriers are less common than attitudinal ones, and important barriers seen in the general population (such as being unable to pay for care) are distinctly uncommon in the military.  Barriers to care also appear to interfere with persistence in therapy.


The failure to perceive a need for professional care in the face of a mental disorder appears to be the most prevalent barrier to care.  Among those who identify unmet need, a desire to manage one’s problems on one’s own was the most prevalent barrier.  While only a minority of respondents were concerned that they would be perceived as weak if they sought care, about a quarter were concerned about others in their workplace finding out about their having sought care and about the potential impact of care-seeking on their career.  Structural barriers were uncommonly reported in garrison, respondents proposed structural solutions such as walk-in services as being potentially helpful.


The implications of these findings are as follows:


· First and foremost, the broad range of potential barriers to care suggest that a broad range of interventions will be required to overcome these—simply targeting one or two barriers is unlikely to be effective.


· Effective interventions to increase the perceived need for care in those with mental disorders are desperately needed.  However, little is known about why these individuals fail to perceive an unmet need for professional care.  Do they fail to recognize their symptoms as pathological?  Do they misjudge their severity or impact?  Is this really just another expression of the desire to manage one’s problems on their own?  Or is this just another manifestation of stigma?  Without a clearer understanding of what is driving this failure to recognize the need for care, designing and evaluating effective interventions will be difficult.  As long as the failure to perceive unmet need remains such a prominent barrier to care, the research approach of only assessing barriers in those who do perceive unmet need will always provide a very incomplete picture.  Hence, other approaches (such as assessing potential barriers in all respondents) are required.


· The frequent and strong preference to self-manage mental health problems in lieu of turning to professional help needs further study.  Many attitudes could underlie this, including stigma, a personal need for autonomy, sensitivity to criticism, sensitivity to interpersonal control, a desire for social isolation, discomfort with personal disclosure, fear of potential harms of treatment, or beliefs that professional care would be unhelpful.  Without a better understanding of the structure of self-management preference, it will be difficult to target in educational interventions.


· Concerns about career impact need to be addressed—this remains and important barrier, and CF members believe that better assurances about the lack of career impact be helpful to overcome that barrier to care.  Conceptually, this barrier likely has both an attitudinal component (stigma) and a structural component (the human resources policies on medical employment limitations and accommodation).   It is unclear whether or not members have an accurate picture of the likely impact of care-seeking (and failure to seek care where needed) on their career.  CF members enjoy very strong confidentiality and career protections under current policies, so research to understand how their perceptions compare with the reality are essential if effective counter-measures are to be developed.


· Access to care is a real problem in forward areas on deployment—genuine logistical barriers make outreach by mental health professionals infrequent and unpredictable.  However, the limited interest in getting professional help suggests that outreach alone is not the solution:  Instead, a comprehensive approach to enhancing the awareness of the need for care and overcoming prominent attitudinal barriers is required.


· While attitudinal barriers predominate in garrison, structural changes (e.g, walk-in care) have some promise for overcoming these.  Walk-in care might make it easier for personnel to seek care without their unit knowing about it.  Stronger confidentiality protections (or more accurate perceptions of already strong protections) don’t eliminate stigma, but they do provide a way around stigma.


· More research is needed on how barriers interfere with persistence is care for those who do seek it.  It makes intuitive sense that the same barriers that interfere with seeking care will also interfere with persistence in care, but this has been little studied.  This assertion is supported by data (Figure 2) showing that the pattern of perceived barriers was similar in those with unmet need and partially met need.  While clinicians are waiting for guidance from research in this important area they should systematically assess and address potential barriers to care starting at the first visit.  Systematic efforts to assure follow-up are also indicated.


A Broader Conceptualization of Stigma


The Evidence


This 2002 survey included a single response category that reflected perceived stigma (“afraid of what others might think”), which was identified as a barrier in 12% and 20% of those with a disorder who had partially and completely unmet need, respectively.  A similar item was endorsed at similar rates in the general population survey administered at the same time [12].  This was the first indication that the notion that service personnel have a special burden of stigma compared to civilians needed further investigation.


The data presented above do suggest that perceived stigma does remain a perceived barrier to mental health care both in garrison and on deployment, particularly among those with mental health problems.  Nevertheless, it is increasingly clear that most CF members (particularly the majority who do not have a mental health problem) now hold largely forward-thinking attitudes about mental health care.  Figure 8 compares the results of two attitude questions posed on the Third-location Decompression evaluation:  “I would be perceived as weak” and “I would think less of a team member receiving mental health counselling.”  Only 3% of respondents held the most negative view (agreeing with both statements).  The largest group with negative attitudes was those who agreed that they would be perceived as weak but disagreed that they personally would think less of a team member receiving care (8% of the population).  This suggests that there is some mismatch between the attitudes people hold personally and their perceptions of the attitudes of their peers.


While many of those with mental health problems clearly report that stigma is a barrier to seeking care, analysis of the association between stigma and care-seeking paints a more complicated picture:  Data from the in-theatre mental health survey [25] (Figure 9) show that those with mental health problems who report high levels of stigma are no more and no less likely to actually seek care.  


Anti-stigma efforts in the CF have, up until quite recently, focused principally on efforts to de-stigmatize developing a mental disorder after a deployment by framing these as “Operational Stress Injuries.”  A central strategy has been to educate mentally healthy individuals to, in essence, treat the mentally ill more compassionately by recognizing that mental illness is not their fault.  Seeking care for mental illness was framed as being acceptable because the illness was not a sign of weakness or lack of moral fibre.  It is not clear from research whether the stigma surrounds having succumbed to mental illness or being unable to solve one’s problems on one’s own.  Data from the Enhanced Post-deployment Screening process suggest that there is more stigma around care-seeking than about being ill:  Approximately 12% of those screened acknowledged symptoms suggestive of mental health problems during their non-anonymous screening process, suggesting that many members are willing to disclose their problems.  However, many of those who were currently receiving care within the CF’s own mental health system were unwilling to answer the question on current mental health care on their screening questionnaire—10% of those who acknowledged past care refused to acknowledge current care, but they were willing to disclose their symptoms on the same questionnaire.

Implications


These findings suggest that stigma surrounding mental health problems in the CF is more complicated than is commonly portrayed:  The limited available data refute the common assertion that service members suffer disproportionately from stigma, and recent CF data suggest that there is some mis-match between the perception that stigma interferes with care and its actual impact on care-seeking.  Stigma appears to be more strongly associated with seeking care for problems than for having a problem in the first place.  Finally, most CF members now appear to hold largely forward-thinking attitudes about mental health care, but there is some mis-match between the prevailing attitudes and the prevailing perceptions of those attitudes. 

Nevertheless, perceived stigma does remain a barrier for some, and continued attention is required to overcome it:


· It is important to keep in mind that stigma is also much more than a barrier to care:  It also serves as a mechanism for unfair discrimination in the workplace, erodes needed social support for those with mental disorders, and is an unfair additional burden to place on those who are already suffering.  These are important issues, but their solution lies largely outside of the world of clinical medicine.  These are problems that need to be solved by military human resource specialists and, more importantly, by leaders in every military unit.


· Additional research on stigma is clearly needed.  The most pressing priorities are 1) to confirm that stigma about care-seeking is a greater problem than stigma about having a disorder; 2) to explore the effect that stigma has on care-seeking; and 3) to better understand the potential mis-match between prevailing attitudes about care-seeking and the prevailing perceptions of those attitudes among those who are mentally ill.


· Public messages to the effect that stigma remains rampant in the Canadian Forces are becoming increasingly untrue and increasingly destructive.  At some point, the message needs to change to reflect the reality that most members now hold largely forward thinking attitudes about mental health care.  Otherwise, those providing mental health education risk becoming part of the problem rather than part of the solution.


· Additional research is also needed to explore the reasons for the much greater perceived stigma in those with mental disorders.  The conventional explanation for self-stigma is that it is an internalization of social stigma.  An alternative explanation (and one more requiring entirely different counter-measures) is that self-stigma is the projection of the devalued self onto others.  Self-stigma could in fact be a cognitive distortion or a primary manifestation of the underlying disorder, particularly depression.  If this is the case, then efforts to convince others to treat the mentally ill with more compassion, while well-intentioned, are likely to have limited efficacy.     

CONCLUSIONS


Summary of Key Findings


Recent findings from the Canadian Forces challenge conventional thinking on need, stigma, and barriers to care in military organizations:  First, evidence was presented to demonstrate that there is substantial need for care outside of the group with an overt Axis I disorder.  Failing to meet the needs of these individuals represents a missed opportunity to enhance readiness, support operational effectiveness, and assure force sustainability.  Second, a broad range of largely attitudinal barriers to mental health care are seen in military organizations.  Even where structural barriers are prominent (e.g., in forward locations on deployment), attitudinal factors are presumably driving the limited interest in receiving care, suggesting that attention to these factors is essential if outreach is to be effective.  Conversely, structural changes (such as walk-in mental health services and stronger confidentiality protections) offer the potential to overcome (or circumvent) attitudinal barriers.  Finally, while stigma remains a problem, addressing it in its current form will require a better understanding of it.


The CF’s Response


The CF is currently planning a large population-based mental health survey similar to the one done in 2002.  The primary goal is to understand how the opposing effects of the difficult mission in Afghanistan and mental health services renewal have influenced the current level of need for mental health care.  More detailed exploration of need, stigma, and barriers to care guided by the research findings presented above will be a key portion of the survey.


The CF has also begun to implement a broader approach to overcoming the full range of potential barriers to care.  Mental health education has started to emphasize barriers other than stigma and to give participants practice at challenging these in themselves and in their peers and subordinates.


The CF’s mental health screening programs have intuitive appeal as a tool to overcome barriers to care.  Screening addresses the most prevalent barrier (failure to recognize a need for care) and to challenge whatever attitudinal or structural barriers a particular individual may be facing, including the leading ones (self-management preference, fear of career impact) that we do not yet understand well enough to reliably address in mental health education.


Preliminary Evidence of Success 


Data from the CF’s post-deployment screening program provide some preliminary evidence that these efforts are paying off:  Approximately half of those who report symptoms of PTSD or of depression are already in care at the time of their screening, which takes place on average only 5 months after return.  Data from a single brigade have shown that about 32% of those who deployed sought mental health care in the first year after their return [44].  These findings suggest that the totality of the efforts to encourage care-seeking are paying off.


Three other recent findings are also encouraging:


· While data from the US suggest that those with multiple deployments experience worrisome increases in the apparent prevalence of mental disorders [45], data from the CF’s post-deployment screening (Figure 10) show only a small increase of 0.2 percentage points in the fraction showing symptoms of PTSD and/or depression with each subsequent deployment.  This suggests that the totality of the CF’s policies and programs are working as they should to keep the cumulative mental toxicity of multiple deployments at operationally acceptable levels.


· Even more encouraging is data showing that the fraction reporting symptoms of PTSD and/or depression at post-deployment screening has been declining steadily from 2006 through 2009 (Figure 11).  This is not due to random fluctuation or to simple confounding, and it does not appear to be due to a significant decline in the traumatic nature of the deployment over this period.


· Finally, a recently cross-national comparison [21] showed that Canadian Forces personnel appear to have fewer problems with stigma and barriers than their counterparts in the US, the UK, Australia, or New Zealand.  


In Closing


While the limitations of the conventional conceptualizations of stigma and barriers to care have been highlighted in this paper, it is important to keep in mind that the current picture has almost been influenced by those same conventional conceptualizations.  That is, stigma appears to be less of a problem precisely because of the single-minded focus on this in the past.  The message that stigma (and unmet need for care) were rampant in the CF saw to it that needed resources and attention were directed to the problem.  Future efforts need to be respectful of these efforts while still showing flexibility in addressing the barriers that have come to light as structural barriers and stigma have been lessened significantly.


Finally, it is essential to point out that these findings pertain only to the Canadian Forces.  The picture of need, stigma, and barriers in each country is likely to be particularly sensitive to local policies, programs, and culture.  Each military must study these phenomena in their own population if local efforts to mitigate mental disorders are to be successful.  Such research must be ongoing:  As one barrier is overcome, others are certain to become apparent.  Above all else, it should be clear that without a richer understanding of need, stigma, and barriers to care, our efforts to overcome these are likely to amount to a series of well-intentioned stabs in the dark.


Table 1:  Summary of Data Sources


		Data Source (Abbreviation)

		Context

		Year(s) of Data Collection

		Survey Method

		Sampling Approach and Sample Size (Response Rate)



		Canadian Forces Supplement to the Canadian Community Health Survey Cycle 1.2—Mental Health and Well-being (CCHS 1.2) [39]

		In-garrison, Regular and Reserve Forces

		2002

		Confidential computer-assisted personal interview using the WMH-CIDI  instrument [46].  Performed by Statistics Canada on behalf of the CF.

		Stratified random sample, N = 8,400 (81%)



		Enhanced Post-deployment Screening (EPDS) [26]

		3 to 6 months after return from 6-month deployments in support of the CF’s mission in Kandahar, Afghanistan 

		2005 – 2009

		Confidential screening questionnaire with validated instruments followed by a mandatory 40-minute interview with a mental health professional.  

		Near census, N = 17,600 (77%)



		Third-location Decompression Program Evaluation (TLD) [47]

		Immediately following a TLD program in Cyprus for personnel returning from 6-month deployment in Kandahar, Afghanistan; program included mental health training on stigma and barriers to care

		2006 – 2009

		Voluntary, anonymous paper survey using stigma and barriers items validated by Walter Reed Army Institute of Research [48]

		Census, N = 11,500 (93%)



		Health and Lifestyle Information Survey (HLIS) [43]

		In-garrison, Regular Forces only

		2008 – 2009

		Voluntary, anonymous paper survey

		Stratified random sample, N = 2,300 (53%)



		Operational Mental Health Assessment (OMHA) [25]

		Just past the mid-point of a 7-month deployment in Kandahar,  Afghanistan

		2010

		Voluntary, anonymous paper or electronic survey based on the US Army’s Soldier Well-being Survey [18]; approximately 60% of respondents spent most of their time in forward areas. 

		Near census of a single troop rotation, N = 1,600 (57%)





Table 2:  Perceived Barriers to Care Assessed during the 2008/2009 Health and Lifestyle Information Survey [43]

· Preferred to manage it myself


· Didn’t think anything more could help


· Didn’t know how or where to get help


· Afraid to ask for help or of what others might think


· Couldn’t afford to pay


· Problems with things like transportation, child care or scheduling


· Professional help not available in the area


· Professional help not available at the time required (e.g., doctor on holidays, inconvenient hours)


· Waiting time too long


· Didn’t get around to it/didn’t bother


· Language problems


· Personal or family responsibilities


· Afraid that my supervisor would find out that I was getting help


· Afraid that others in my unit would find out that I was getting help


· Afraid that health care providers would not keep my care confidential


· Afraid that it would affect my military career


· Went on training or deployment


· Other


Table 3:  Potential Barriers to Care Reported by Third-location Decompression Participants


		

		Strongly Agree

		Agree

		Neutral

		Disagree

		Strongly Disagree



		 

		%

		%

		%

		%

		%



		I don't know where to get help

		1.2%

		3.9%

		8.2%

		46.4%

		40.4%



		It would harm my career

		2.6%

		9.6%

		20.6%

		41.0%

		26.2%



		I would be seen as weak

		2.7%

		11.3%

		20.7%

		40.1%

		25.2%



		I would think less of a team member who was receiving mental health counselling

		1.8%

		4.5%

		13.8%

		37.6%

		42.3%



		I would be concerned about what others might think

		3.3%

		17.7%

		21.6%

		32.7%

		24.7%



		There would be difficulty getting time off from work for treatment

		3.9%

		13.7%

		22.9%

		36.8%

		22.7%



		Mental health care doesn’t work

		1.2%

		3.9%

		21.6%

		41.9%

		31.5%



		If I had mental health problems, I would want to deal with them on my own

		3.6%

		15.6%

		30.0%

		34.7%

		16.2%



		Members of my unit might have less confidence in me

		3.9%

		19.2%

		25.4%

		33.6%

		17.9%



		I don’t trust mental health professionals

		2.3%

		7.0%

		25.3%

		40.5%

		24.9%





Figure 1:  Need and Perceived Unmet Need, 2002 Canadian Forces Supplement to the Canadian Community Health Survey (Data Taken from Sareen et al [11])
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Figure 2:  Perceived Barriers to Care in Those with a 12-month Disorder Who Identified an Unmet or Partially-met Need for Care (Data from Sareen et al [49])
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Figure 3:  Perceived Barriers to Care in Those with a Perceived Unmet Need for Care [43]*
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Figure 4:  Stigma as a Perceived Barrier to Care in Those with and without a Psychological Problem [25]
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Figure 5: Perceived Structural Barriers Reported in Those with and without a Psychological Problem [25]
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Figure 6:  Association of Perceived Structural Barriers with Primary Deployment Location [25]
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Figure 7:  Interventions That Might Help Overcome Barriers to Care [43]
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Figure 8:  Perceived Stigma as a Perceived Barrier to Care (Data Collected during Third-location Decompression)


[image: image8.emf]Disagree


Neutral


Agree


Agree


Neutral


Disagree


60%


3%


2%


12%


8%


1%


8%


3%


3%


0%


10%


20%


30%


40%


50%


60%


Would think less of


Would be seen as weak




Figure 9:  Perceived Stigma in Those Who Do and Do Not Seek Mental Health Care [25]
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Figure 10:  Effect of Multiple Deployments on the Proportion Reporting Symptoms of PTSD and/or Depression at Post-deployment Screening [26]

[image: image10.emf]0


1000


2000


3000


4000


5000


6000


7000


1 2 3 4 5 6 7+


Total number of career tours


Number of personnel


0.0%


1.0%


2.0%


3.0%


4.0%


5.0%


6.0%


7.0%


8.0%


% reporting PTSD and/or 


depression


Number of personnel


PTSD and/or depression




Figure 11:  Trend in the Prevalence of Mental Health Problems at Post-deployment Screening, 2006 – 2009 [26]
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Summary


This is a brief review of the Cognitive Activation Theory of Stress (CATS) (Ursin and Eriksen 2004), which offers a systematic formal theory of the relationships between challenges and the way humans as well as animals handle such challenges. The theory is based on basic science and clinical data from human and animal research. It offers systematic definitions of the psychological responses to challenges, and the expectancies that are acquired by each individual. This forms the psychobiological foundation for somatic and mental health, for military personnel or civilians, for animals as well as for humans, across species and cultures (Ursin and Eriksen 2004, Ursin 2009). This bridge between data sets from research on animals as well as from humans is obtained by systematic logical formulations for the expectancies acquired by the brains, following principles from learning theory. CATS is a cognitive theory since the physiological and psychological consequences of “stress” all depend on cognitive evaluations of the situation and the consequences. A crucial concept is “expectancy”, the knowledge we acquire when dealing with challenging situations. CATS is a psychobiological theory, the psychobiological consequences of the cognitive activity is explained by increases in brain activation (arousal - wakefulness), and the psychological and physiological concomitants of arousal. CATS is a theory in that all concepts are given formal symbolic definitions, and that it claims to be compatible with the empirical basis in this area of psychobiology (Ursin and Eriksen 2004).


Stress as a healthy alarm

The effects of stress are manifest in four distinct domains; physiology, behaviour, subjective experience, and cognitive function (Levine and Ursin 1991, Steptoe et al 2008). The term “stress” is used for four aspects of “stress”; stress stimuli, stress experience, the non-specific general stress response, and the experience of the stress response (Levine and Ursin 1991). The stress response is conceptualized as a general alarm in a homeostatic system, producing general and unspecific neurophysiological activation from one level of arousal to a higher level of arousal. 


This alarm or stress response is healthy and necessary whenever there is a discrepancy between what should be (set value (SV)), and the real value (actual value (AV)) of the same variable. The response is necessary for performance whenever we are faced with a potentially dangerous situation, but it is also a necessary for our everyday dealing with small and not so small problems. There are circumstances where the arousal level becomes too high for adequate performance, known as the “lamp fever collapse”, or from anecdotal evidence from university exams.  Little is known as to whether this really happens under military operations. A more likely threat to performance requiring high levels of arousal is lack of rest and sleep under prolonged activity, as may happen under operations requiring several days, or simply under prolonged periods of wakefulness required under long haul transports (Bowles et al 2000). The present position is that high levels of arousal become incompatible with high levels of performance only in situations involving a high level of information load. 


In the scientific debate a current problem is to what extent this arousal response may lead to illness and disease if sustained or if repeated “too often”.  The original version of CATS postulated that activation may lead to pathology through well established pathophysiological mechanisms, however, only if sustained.  Later research has proven it difficult to establish sustained activation; homeostatic mechanisms take over and bring the system back to equilibrium. It still appears to be a possible hypothesis if one is accepting disturbances in diurnal rhythms and sleep as a pathophysiological risk factor (Akerstedt and Nilsson 2003).  From a mental health point of view the most elaborate development of the CATS hypothesis is the perseverative cognition hypothesis of Brosschot et al (2005, 2006). Patients with complex and unspecific health complaints tend to ruminate over their situation, directing their attention to their problems, and keeping a central, cognitive activation. Within CATS, this may lead to a sensitisation to signals from the body, which may be par and parcel of the normal feedback from the body. However, the signals may acquire an increased value and increase attention to the extent that fairly normal somatic feedback become overwhelming somatic complaints, for instance as muscle pain and fatigue. 


The second possibility is that repeated taxing of the homeostatic mechanisms may represent some sort of strain, through non-defined mechanisms. The most quoted is the assumption of an “allostatic load” (Sterling and Eyer 1988, McEwen 2007). Allostasis means “to stand in variability”, introduced as an antonym to the well-spread term homeostasis meaning “to stand equally”. The argument is that the term homeostasis may be misleading since it may imply that different systems are kept constant at a “normal level”.  An insufficient restitution leads to a sustained arousal, much in the same way as the CATS hypothesis. McEwen has developed the concept further. Allostasis is regarded as a necessary process to support homeostasis with a particular emphasis on systems essential for life such as maintenance of body temperature, pH, and oxygen tension. It remains unclear at least to the present author why this should lead to strain and what pathophysiological processes may be involved. 


Stress dampening mechanisms


The level of alarm depends on the expectancy of the outcome of stimuli and the specific responses available for coping. 

Stimulus expectancies may be positive or negative, or simply based on a lack of information. An alarm response based on uncertainty or expectancies of negative events may be dampened by psychological defence mechanisms which, in CATS, are defined as distortions of stimulus expectancies (Olff et al 1991, Ursin and Eriksen 2004). Defence is an important dimension, but difficult to measure. The consequences of high defence mechanisms are controversial. In some data sets high defence may help to reduce fear, however, the price may be high; it may interfere with performance when life depends on accurate perception of dangerous situations (Olff et al 1991). This perceptual defence mechanism described by Olff et al may be relevant for military operations. It may differ from the concept as used in psychodynamic thinking. In analyses of event related potentials personnel with high defence mechanisms appear to use more time to analyse even the quite simple stimuli that are used in these experiments. The authors suggested that this may a psychobiological mechanism for their difficulties in perceiving threatening stimuli correctly (Eriksen et al 2000).


Response outcome expectancies are defined as positive, negative, or none, to the responses available to that particular individual ( Levine and Ursin 1991, Ursin and Eriksen 2004). These definitions are the basis for formal definitions of coping, hopelessness, and helplessness. The advantage of such definitions is not only precision, it also makes it much less interesting to discuss the relative virtues of words (coping, control, mastery, and efficacy) which may in reality cover the same dimensions. Another advantage is that these formulations make it possible to operationalise the dimensions in man and in animals. Finally, when “coping” is defined as positive outcome expectancy and related to psychophysiological activation, the concept acquires predictive power for physiology, pathophysiology, and relations to health and disease (Levine and Ursin 1991, Ursin and Eriksen 2004). 


The starting point for the development of CATS was observations of the behaviour of intact cats that have learned avoidance behaviour. The bahaviour is a remarkable contrast to that of a cat before it has learned the correct behaviour. During the early acquisition trials in an avoidance experiment, there is a high level of arousal with the accompanying “autonomic” and behavioural phenomena. Once the habit is acquired, all this is gone. The cat jumps willingly into the test box, sits quietly between trials, purrs, grooms itself, and jumps graciously and in great calmness to the safe side of the apparatus. 


Why does an animal motivated by fear not look frightened? Even more important: do these data transfer to humans? What happens in humans, faced with a frightening and potentially dangerous task, once the proper behaviour has been established? 


Ursin, Baade, and Levine (1978) tested this in an experiment with parachutists. In a training tower situation, the subjectively reported fear and the vegetative and endocrine responses to the jump were reduced after the first training sessions, long before their performance had reached any acceptable level. It was not the performance, or the feedback from evaluation of the performance, that mattered, it was the subjective feeling of being able to master the task that reduced the stress responses.


CATS define coping as positive response outcome expectancies. This means that the individual has established the expectancy that he or she or it will be able to handle the situation with a positive result. The definition is applicable to animals as well as humans. In these situations, there are low levels of psychophysiological, psychoendocrine, and psychoimmune arousal. 


On the other hand, when the individual learns that there are no relationships between anything the individual can do and the outcome, the acquired expectancy is referred to as helplessness. Helplessness occurs when the perceived probability of avoiding the aversive stimulus with a response is the same as for no response. In other words, the response is without any perceived consequence for the occurrence of the aversive event. The organism has no control. This expectancy has been accepted as a model for anxiety and depression. Since the CATS formulations are valid for animals as well, this is a useful theoretical basis for animal models for depression and anxiety.


Things may be even worse. When the individual has learned that most or all responses lead to negative results, the acquired expectancy is referred to as hopelessness. Hopelessness is more directly opposite of coping than helplessness, since it is a negative response outcome expectancy. There is control, responses have effects, but they are all negative. The negative outcome is his or her fault since the individual has control. This introduces the element of guilt, which may make hopelessness a better model for depression than helplessness (Abramson et al., 1989).  


The reference to expectancies is crucial for the CATS arguments. Learning is regarded as acquisition of expectancies; this eliminates some of the difficulties in the comparison of data from animals and humans. This approach makes it easier to understand why a rat decreases arousal from the presentation of food or water; it is not the consummation, the signal that food or water is coming is enough (Coover, et al., 1984). A fish brought into a new environment shows very high levels of arousal; however, the presence of bottom material where the fish may hide is enough to reduce this arousal (Höglund et al., 2005).


The potential pathophysiology of “stress”


The short lasting activation phasic arousal when individuals handle a difficult task has no ill effects in the healthy organism. The real concern is sustained arousal occurring when there is no solution. For the traditional psychosomatic diseases, sustained high levels of arousal may contribute to the development of pathology, interacting with genetic and environmental factors. The main contribution to illness and impaired social and working life is the effects on subjective health complaints where there is no or minimal organic change, as muscle pain, fatigue, or gastric complaints (Eriksen & Ursin 1999). For these conditions it is necessary to go beyond traditional psychosomatic theory. 

Muscle pain, fatigue, mood changes, and gastric complaints are very common, so common that the plurality of the Norwegian population has had several such complaints over the last 30 days (Ihlebæk et al., 2002). The transition from the “normal” complaint to serious conditions requiring medical assistance seems to be a continuous process, with no clear or objective thresholds to indicate a distinction. This gradual transition suggests a sensitisation process (Eriksen & Ursin 2004).

The striking comorbidity for the subjective health complaints also indicates a common, underlying mechanism. For instance, patients referred to a back pain clinic for low back pain do not have back pain only, they also complain about general pain, headaches, tiredness, anxiety and depressed thoughts (Hagen et al., 2006). This is explained within the cognitive perseveration hypothesis of Brosschot et al. (2005, 2006). An attention bias gives priority to thoughts and information related to fears and somatic complaints. Patients with subjective health complaints show sensitisation and extensive activation of cognitive networks related to illness and pain. Brosschot refers to this as the “night and day watch” of the sensitised organism. We use this idea as an important element in our present cognitive treatment programs for muscle and back pain, as well as for fatigue (Reme & Chalder, 2008).


Comparison with other theoretical positions:


Karasek and Theorell


In the analyses of potential psychosocial factors as modifiers or direct causes of ill health, there are essentially two overlapping traditions. One tradition emphasizes the formal or “objective” work conditions, and the other focuses more on the stress management potential of each employee. CATS is probably the most extreme in its emphasis on individual factors, the best known and most  influential “objective” model is the demand-control model of Karasek and Theorell (1990). There is a strong consensus that it is the combination of psychological demands, task control and skill use at work that predicts stress-related ill health and behavioural correlates of work. Jobs with high demands, low control, and low social support carry the highest risk of illness and disease. Low psychological demands and high levels of control carry the lowest risk. Jobs with high psychological demands and high control, and low psychological demands and low control, carry an average risk. A considerable amount of data demonstrates significant relations to disease, in particular to cardiovascular disease (Theorell and Karasek 1996). 


In later developments Theorell has much more emphasis on individual stress management, coping abilities, and subjective feelings of being in control or being able to cope . One important aspect of coping, locus of control , relates to the individual’s attitude to his/her own possibility to exert control over his/her environment. An external locus of control means that the individual expects the environment to solve his/her problems while internal locus of control corresponds to the attitude that the individual has to take care of the problem himself/herself. Neither the extreme internal nor the extreme external locus is recommendable in all situations. 


In recent works, Theorell has defined “covert coping” (Theorell et al 2000). When meeting difficulties that cannot be dealt with one possible strategy is to establish success in other fields of life. This relates to depression, passive avoidance, and defensive behaviours(, and are related to illness and disease risks. One particularly unfortunate strategy available to humans is to "take it out" on family members when the job situation is intolerable. This is similar to "displacement" strategies in animals. Frustrating important behaviour patterns may lead to strange or inadequate responses like meaningless pecking on the cage Toates 1995). Within CATS, this shift from one motivational system or behaviour to another is related to the hierarchy of motivational systems, which, in CATS, is related to the probability of correcting the set value/actual value imbalance attached to each motivational system (Ursin and Eriksen 2004). 


In order to find out how important the individual expectancy is for subjective health complaints, a study was conducted by Eriksen et al. comparing two questionnaires, one based on the CATS position and one on the Karasek Theorell model. One set emphasized the more “objective” control mechanisms available to the individual, and the other the more “subjective” type of response outcome expectancies. In both models the health effects depend on the combination with the psychological demands. In the classical demand-control model, high demands may cause illness and disease if the individual does not have control in the work situation. The results showed that in this study “coping” had more impact on all subjective health complaints than “control”. The combination of high demands and low coping turned out to be the worst combination (Eriksen and Ursin 1999). 


Siegrist’s Effort-Reward model

Another theoretical model of work stress that has received much attention is the effort-reward imbalance model, where the focus is on reward and contractual fairness in employment (Siegrist 1996). This model builds on the notion of contractual reciprocity that lies at the core of the work contract, with respect to which accomplished tasks are reciprocated by adequate rewards (money, esteem and career opportunities, including job security). The model claims that lack of reciprocity occurs frequently under the following three conditions: (i) “dependency” (due to a lack of alternative choice in the labour market); (ii) “strategic choice” (anticipatory investments in order to increase future promotion prospects); (iii) “overcommitment” (a motivational pattern of excessive work-related performance and achievement that may be part of a person’s psychological profile or result from competitive work environment). The model further suggests that failed reciprocity in terms of “high cost” and “low gain” elicits strong negative emotions and sustained stress reactions. 


The potential contribution from CATS is to offer a pathophysiological model for these findings. Within CATS, the effort-reward imbalance is clearly a discrepancy between set values and actual values, resulting in sustained activation which, again, may result in pathophysiological consequences. No pathophysiological consequences are to be expected if this imbalance is of short duration, it is the long lasting imbalance that matters, and only if the reward has a high affective value. 


Other stress models


Coping is often defined as the acts or strategies chosen (“Ways Of Coping”, a very important questionnaire (Lazarus and Folkman 1984). However, the strategy chosen does not predict the result or the internal state; it may be executed in high as well as low arousal, therefore, it does not predict health effects 


( ADDIN EN.CITE Ursin and Eriksen 2004). 


The concept of “control” is found in many other models than the original demand-control model. The generalization of the expectancy from one situation to all situations is an important aspect(. Self efficacy , for the response outcome expectancies in CATS (Levine and Ursin 1991, Ursin and Eriksen 2004), and in the Rotter “locus of control” (Rotter 1975)Bandura 1982) is another related concept, defined as the belief that an individual can act in a way that leads to a particular goal. When this expectancy is generalized and related to an event with high affective value, it becomes close or even identical with the CATS coping concept. The generalized self-efficacy (and coping) concept relates to self esteem and neuroticism, as measured with standardized questionnaires  (Judge et al 2002). There are also other related and overlapping terms. Toughness, an increased ability to deal with the stressor (Dienstbier 1989), develops through repeated exposures to a variety of stressors. Other related concepts are hardiness (Kobasa et al 1982), high self-esteem, affective stability (Zorilla et al 1995), mastery Pearlin et al 1981), sense of



coherence (Antonovsky 1987), and older concepts like the “instinct of mastery” of Hendrick 1943), and the effectance concept of White(1959).  


Interventions based on individual coping models: Rehabilitation

There is an increasing concern in Norway as well as in other Western countries about the ever increasing number of disability pensioners falling out of work before the time of retirement. In the years to come, a decreasing number of employees will have to carry the increasing expenses of the pensions, to a point where these costs will no longer be possible to fulfil after the year of 2050. 


In Norway, one third of all disability pensions (DP) is due to disorders in the musculoskeletal system. Magnussen et al. (2007 a) conducted a study where the main goal was to investigate the effect of a brief vocational-oriented intervention, aiming to help disability pensioners with low back pain back to work. Primary outcome measures were return to work or having entered a return to work process. The intervention had no significant effect on these outcome measures. Magnussen et al. also explored the issue of perceived barriers for returning to work through a focus group based qualitative study. The barriers appearing were related to earlier negative experiences, poor self-judgement of work ability and low self-esteem, lack of support from social security authorities and unsuitable economic arrangements (Magnussen et al 2007 b).


The studies conducted by Magnussen et al. confirm that the attempt to return disability pensioners back to work is a challenging task. Due to the large economical implication of returning disability pensioners to work, the modest effect of the intervention used in her studies may still be of clinical and economical relevance, at least for a selected group of pensioners. 


Conclusion

CATS differs from many other approaches to "stress" in the emphasis on the positive health consequences of the normal alarm response, occurring whenever the organism is lacking an essential factor. The CATS theory is an expansion of general arousal and activation theory from neurophysiology. The stress responses are normal activation responses leading to an increase in arousal, and corresponding changes in behaviour as well as in most or all parts of the body. These somatic changes are mediated through well described and well understood mechanisms in psychophysiology, psychoendocrinology, and psychoimmunology. 


CATS differs from more organisational and social theories in the extreme reliance on individually acquired expectancies to future events. When these expectancies are positive, there is no health risk in a healthy organism. Ill effects occur only when there is a lack of positive outcome expectancy (coping). CATS offers strict definitions of two different expectancies occurring when there is no coping: Helplessness and hopelessness. Both states may lead to somatic disease through sustained arousal. Both states may also lead to somatic disease and illness through a lack of motivation to engage in positive life styles. CATS, therefore, offers a new and alternative explanation for social differences in health, based on social differences in the reinforcement contingencies for the development of coping. 


It seems to be a fair statement that psychology and psychiatry often appears as controversial and with a low level of consistent terminology. At least some of this is due to inconsistent use of language, with one term covering many dimensions, or one dimension covered by many terms. CATS offers formal definitions that may be expressed in symbolic terms which makes it possible to arrive at clear definitions and consistent use of language. The formal definitions also permits comparisons across species, without referring to non-verifiable assumptions of "mental" activities beyond the assumption that brains handle information according to basic logic principles.  
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1.0
EXECUTIVE SUMMARY


The operational deployments NATO Forces are conducting often present very high levels of stress for the soldiers. Large numbers of them (up to 15% within the U.S. Infantry) develop mental health problems afterwards. These include Post Traumatic Stress Disorder (PTSD), a wide range of co-morbidity (e.g. alcohol-misuse, violence, dangerous driving…) and a much increased risk for suicide.


To address these problems that engender lots of suffering for the veterans and their families and draw significant resources to provide them with adequate care, the Human Factors and Medicine Panel (HFMP) of NATO’s Research and Technology Organization (RTO) has initiated a successful series of Technical Activities on advancing the science, the options for applications and the state-of-practice in the challenging area of mental health (e.g. HFM-081, 103, 159, 171, 175, 178, 179, 193, 203).  The HFM-205 Symposium provided a timely and successful venue to set a framework for future HFMP work on Mental Health and Well-Being within the Military.


The Symposium’s Program Committee selected 4 keynotes and 41 papers that covered a wide range of topics pertinent to the symposium’s theme. Most of them dealt with mental health problems and their treatment and mental health training. There were few papers specifically addressing well-being.


The mental health problems issue clearly has two faces: prevention and treatment. In the course of the symposium, evidence emerged that the relationship between exposure to one or more traumatic events and the development of PTSD isn’t a simple stimulus-response reaction. Many parameters (e.g. personality, leadership quality, unit-cohesion, duration of deployment versus expected duration…) intervene in the process of developing PTSD and its co-morbidity or not. These parameters offer the opportunity for further preventive action. Mental health training is a very important tool for prevention indeed but additional actions to create a Military-wide favorable environment are urgently needed.


In the domain of problem treatment, it was noticed that while help is available, many veterans in need don’t seek help or drop out of therapy early. Among the reasons for not seeking help, stigma (i.e. the fear of negative consequences of admitting having a problem such as rejection by peers or jeopardized career prospects) and negative perceptions (e.g. “I don’t trust mental health professionals”) are seen as the most prominent barriers. Changing attitudes is key to increase the probability that veterans in need seek help indeed. Implementing the desirable attitude change within a traditionally tough (macho) military culture is a real challenge and specific research to support this endeavor is recommended.


Some emerging technologies were presented: these include virtual reality training, neurofeedback and telerehabilitation. The technologies look promising but currently lack sufficient empirical and pertinent evidence. It is recommended that well-designed research be conducted to demonstrate the usability of these technologies in real world settings.


KEYWORDS: Mental health, well-being, deployment, post traumatic stress disorder (PTSD), traumatic brain injury, suicide, alcohol, drugs, violence, care, need of care, stigma, psychotherapy, prevention, third location decompression, telerehabilitation, virtual reality, neurofeedback, PCL, SCID, DSM-IV. 

2.0
INTRODUCTION


Resolving international conflicts, that’s a historical constant, needs boots on the ground.  The – often sad – truth behind the statement is that in these boots there are soldiers standing who often experience terrible things such as being shot at, witnessing the death of comrades, seeing distressed civilians without being authorized or able to help, encountering human remains or facing child soldiers and much more. Many young and healthy soldiers have difficulties in coping with these amounts of stress and unfortunately significant numbers of them develop mental health problems which perpetuate their nightmare. NATO and Military Commands are nowadays more than ever aware of these problems and devote considerable attention and resources to help reducing them. Finding the right means to help the hurt soldiers is paramount and for that purpose the Human Factors and Medicine Panel initiated and endorsed a series of technical research activities. The HFM-205 Symposium on Mental Health and Well-Being Across the Military Spectrum is a logical step in the HFM commitment to soldiers’ health and well-being.


Forty five technical papers (41 podium; 4 keynotes) were scheduled, representing research and development efforts in fifteen nations (twelve NATO, two PfP nations and one Mediterranean Dialogue nation).  The Symposium convened in Bergen (NOR) at the “Grand Sekskapslokaler” from Monday, 11 April to Wednesday, 13 April 2011. 134 Scientists and practitioners participated in the symposium.


3.0
TECHNICAL EVALUATION


This Technical evaluation will be organized into 4 sections:  the Symposium organization and venue, the technical content of the keynotes, the need to broaden the scope and recommendations for future research. 


The report will end with a summary of the recommendations offered to the Human Factors and Medicine Panel for consideration.


3.1
Symposium Organization –Themes, Presentations and Venue


The theme of the symposium “Mental Health and Well-Being Across the Military Spectrum” is without any doubt extremely important and timely. Many NATO nations are currently actively involved in Iraq, Afghanistan and other theatres. And while we can seek comfort in the idea that the number of casualties is decreasing compared to previous major conflicts, it remains distressing that large numbers of soldiers return home with mental problems or develop these when trying to readjust to normal life. That’s likely the reason why the symposium’s theme, which is very broad indeed, was framed from the onset: the TAPS
 for the symposium list:


· Mental health training


· Mental health screening


· Third location decompression


· Military mental health skills development


· Health risk behaviors


· Prevention of suicides


· Psychological resiliency


· Leadership and organizational interventions to sustain psychological health and well-being


· Prevention of substance abuse and PTSD


· Psychological/Psychiatric treatments


· Best practice guidelines/standards


Given this reduction of the general theme, it appears that the Program Committee’s selection of 45 technical papers met the symposium’s goals well. The task of the Program Committee isn’t an easy one in the current RTO symposium format for at least two reasons. First, the Program Committee is limited to select papers from the pool of submitted proposals. There is little possibility to attract other papers to cover specific gaps in the symposium program when these aren’t addressed by the received proposals. Second, the Program Committee’s assessment of the suitability of a paper proposal is based on a short abstract which cannot tell the whole story. Two problems were encountered later when the final papers were delivered: one paper was very weak from a methodological point of view and another one was written in such poor English that reading it (not to speak of understanding it) required high levels of resilience.


In general however, the presented papers were of acceptable or good quality. They were a balanced mix of overviews of current findings or literature, comparisons between current practice in different countries, methodologically sound research reports, presentations of emerging technologies or therapies, descriptions of current practice in some particular domains and case studies.


It is regretted that three speakers didn’t submit a full paper. For one, the given reason was that the author also submitted the paper for publication in a peer reviewed journal under the provision that the paper couldn’t be published elsewhere previously. She therefore couldn’t submit her full paper to the RTA.


The symposium was organized in 3 periods for keynotes and 6 sessions, each one lead by a member of the Program Committee or Paul Bartone replacing Edward Simmer who couldn’t attend. The Program Committee “seeded” the presentation agenda with keynotes by very senior authors. This was highly successful in setting a adequate framework for the sessions. The sessions covered: ‘Mental health training’, ‘Trauma, stress and treatment’, ‘Mental health screening and method development’, ‘Predictors of resilience and risk’, ‘Substance abuse and suicide’ and ‘Operational stress and deployment’. Questions were allowed time permitting and the Session Chairs summarized briefly the topics presented in their session. There was an excellent time keeper (Dennis McGurk) throughout the symposium, which had the great advantage that the schedule was respected perfectly. One possible drawback is that public questions or discussions sometimes had to be limited for the sake of time.


The selected venue for the symposium (Grand Selskapslokaler
 – Bergen) was excellent. It was conveniently located in the city center within easy walking distance of the proposed hotels. The conference room was well equipped and perfectly fit for this symposium. Coffee breaks and lunch were served on the premises. The local host organized two social events: a welcome reception hosted at the Håkonshallen by the Mayor of Bergen and a symposium dinner at the Naval Academy (Sjøkrigsskolen). Both events were well attended and contributed to professional networking and further discussion of the symposium topics.


TER Recommendation #1: When an author is unable to produce a full paper in acceptable English, the odds are high that he/she won’t be able to present in a satisfactory way either. To avoid a waste of time for the audience and foster the overall symposium quality, it is recommended to remove such papers from the program. The Technical Evaluator, who is the first to review the full papers, might notify such cases to the Program Committee Chair who then could decide whether or not to remove the paper.


3.2
Framing the Issues – the Keynotes


The keynotes presented at the symposium were well selected as these provided an adequate background for the other presentations. Two keynotes gave an overview from a different perspective of the core problem that is currently faced in the military mental health arena: PTSD. One keynote looked at stress from a theoretical and experimental point of view and one looked closer at the concepts of need of care, care and the barriers preventing seeking of care.


· MGen James K. Gilman gave the first keynote: “Post Traumatic Stress Disorder and Mental Health Issues in the US Military”. Starting from a sad case study of Keith, a veteran who finally committed suicide, James Gilman gave an overview of the prevalence of PTSD among US veterans. He further stressed the fact that approximately 75% of the PTSD cases are accompanied by some form of co-morbid condition and that suicide rates are increasing dramatically within the US Army and Marine Corps. He also gave an overview of models designed to frame the complexity involved in prevention, treatment and research concerning PTSD and suicide. He especially made anyone aware of the fact that research and dedication should be directed at all individuals such as Keith who serve their country and are in need of help.


· As second keynote speaker, Dr. Mark A. Zamorski made a presentation titled: “Towards a Broader Conceptualization of Need, Stigma, and Barriers to Mental Health Care in Military Organizations”. In his address, he discussed the conventional and a broader conceptualization of ‘Need for care’, ‘Unmet need’, ‘Care’, ‘Barriers’ and ‘Stigma’ and implications for practice and research. He noticed a substantial dysfunction in many veterans without any apparent Axis I disorder and concluded that the prevalence of mental health problems is much larger than seen from morbidity statistics. He therefore advocates studying the barriers to care as an important and independent topic.


· The third keynote speaker, Professor Holger Ursin, spoke about “CATS: Cognitive Activation Theory of Stress”. In his presentation, he reviewed basic theories of stress and human behavior dealing with stress. He well defined concepts such as ‘response expectancy’, ‘coping’, ‘helplessness’ and ‘hopelessness’ and doing so, reminded us of the need to use well-defined terms in any scientific approach. Finally, he reminded us that subjective health complaints are a normal phenomenon, so the interesting question is about the mechanism that triggers a subjective feeling to be categorized and expressed as a formal complaint.


· The final keynote was presented by Col (Rtd) Charles Hoge. He spoke about “Epidemiology and Treatment of Combat-Related PTSD in U.S. Service Members: Lessons Learned”. He gave a comprehensive overview of traumatizing combat experiences, PTSD prevalence, co-morbidity and other combat-related reactions, and U.S. key health care strategies. He reported that from the warriors in need of care only half of them received care and blamed stigma but also common inadequate perceptions of mental health care and beliefs as important reasons for that. He also reported that over 50% of the veterans dropped out of care programs before completion and presented a few paths for further research to enhance care.  


Taken as a whole these keynote presentations were very successful in setting the scene for the remainder of the symposium. 


3.3
The Need to Broaden the Scope


This symposium was quite focused on PTSD, Traumatic Brain Injuries and co-morbid mental health problems and rightfully so for these are important causes of suffering of soldiers and their family. Yet, mental health and well-being are part of a broader picture and it is good to have a look at different facets of it, for in the area of our interest, nothing is really independent. There were a few topics that didn’t get a lot of attention but which are closely linked to mental health and well-being in the Military and therefore deserve to be included in the holistic efforts made to reach resilience and well-being.


3.3.1
Selection and Classification


Why consider selection and classification? Well the thing is that many links were made to the soldiers’ life before enlistment:


· Sanela Dursun
 showed clear relations between personality traits of the ‘Big Five’ personality traits and  mental health indicators;


· Jarle Eid
 stated that “psychological hardiness is an individual disposition or style that develops early in life and is reasonably stable over time
”

· Robin Hauffa
 saw Sensation Seeking as a personality trait;


· Merle Parmak
 reported that for some personality types, deployment is harder to endure than to others; and

· Maciej Zbyszewski
 pointed out that early childhood trauma can condition later trauma reactions.

So if there are indicators such as personality or previous life events that show some individuals as more vulnerable than others for mental health problems, why not use these?


There are important differences between the US for instance and many European countries in the use of personality assessment during the selection process. The traditional reason for not including personality assessment is the lack of predictive validity (against performance criteria). However, two developments are worth noticing:


· First, Forces might be challenged for not having screened their enlisted personnel. This is currently not the case but this happens in civilian life where employers have been forced to defend an ever-increasing number of negligent hiring lawsuits that seek redress for problems caused or endured by their own employees. The lawsuits content that the employer negligently placed an applicant with unfit propensities, which should have been easily discovered by reasonably diligent investigation, into an employment situation where it was foreseeable that the subject employee would be at risk. Pre-employment testing does provide a way to produce documented evidence that the employer did make a reasonable and prudent investigation of the applicant's mental fitness.


· Second, there are interesting developments in personality assessment technology that address previous methodological drawbacks such as faking behavior (e.g. The work of Chernyshenko  & Stark: The Tailored Adaptive Personality Assessment System (TAPAS) Multidimensional Pairwise Preference Personality Test based on the IRT showing incremental predictive validity over the ASVAB
). 


TER Recommendation #2: Study the inclusion of personality assessment in selection and classification to lower the presence of persons with more vulnerable personalities within the Military as a whole or especially within combat trades. 


3.3.2
Attitude and Organizational Culture


As Mark Zamorski
 said, a lot about mental health problems and mental health training has to do with attitude. Stigma or the lack of belief in mental health training is to a large extend embedded in organizational culture. Yet, in many Forces, there is still an unacceptable presence of bullying, harassment, discrimination and macho culture and behavior, especially within the combat arms and in the first phases of military careers. As Deanne Chafe
 put it: “We need to create a supportive environment favoring mentally healthy behavior”. Well as a matter of fact, sometimes peers, instructors or line commanders are no part of the solution, but of the problem. According to Mark Zamorski
, stigma has been identified as a significant barrier to mental health care in military organizations and it has also been asserted that service members suffer disproportionately because of the culture of mental toughness that pervades military life. Charles Hoge
 said that negative perceptions of mental health care may be more important than stigma in predicting help seeking. In one of his studies, he found that 25% agree or strongly agree with the statement: “I don’t trust mental health professionals.” The point we want to make here is that similar perceptions are more often shared among peers than developed independently. Working on the mainstream beliefs and attitudes within units should therefore be helpful in modifying the individuals’ perceptions in seeking help. 


Mark Zamorski told us that there may be structural solutions to attitudinal barriers, such as confidentiality, walk in services, after hours services and so on. Structural solutions should also include things as implementing zero-tolerance on bullying and harassment and challenging the commanders of units showing the wrong attitudes. We need to make the commanders (at least partly) responsible for the mainstream attitudes within their units.


TER Recommendation #3: We have to look at attitudes and organizational culture and make sure that the right attitudes are developed. An interesting challenge is to implement the right attitudes in a traditionally tough macho-culture and to make line-commanders partially responsible for the mainstream attitudes within their unit.


3.3.3
General Well-Being

Mark Bates
 presented the concept very well and discussed the relation between well-being and suicide. Well-being or more precisely the lack of it often leads to a variety of problems. And just to name one: Attrition. Retention is a huge problem in many Forces. Caroline Six
 mentioned 60% attrition with the Dutch Navy. In Belgium, 50% of the enlisted personnel leave before 24 months of service, most of them on a voluntary basis. 


Well-being is important to reduce attrition, improve commitment and organizational loyalty and so on, but is also subject to stressors such as: 


3.3.3.1
Organizational Changes

· Downsizing and budget cuts may raise loyalty issues and increase negative thinking; and

· The end of conscription, etc.


3.3.3.2
Stress from Operational Requirements

· Wayne Chapelle
 reported high levels of stress among Remotely Piloted Aircraft operators; and

· Changing postings and the strain these impose on the families, etc.


TER Recommendation #4: If we as Military want to be an employer of choice and perform well, we’d better take care of the well-being of all our personnel in the whole military spectrum.


3.3.4
Lower Stress in Theatre

While it is hard to prevent traumatic incidents to happen when deployed, it is worthwhile to engage in actions aimed at the prevention of non-traumatic sources of stress. These might include:


· Reduce rumors (Information operations);


· Enhance sense making;


· Fight boredom: Christian Moldjord
 reported that boredom was the second most frequently experienced stressor in his study on a Norwegian Aeromedical Detachment;


· Promote sleep hygiene as Stacy Young
 suggested;


· Try to have ROE that aren’t too stressing for those who have to apply them.


TER Recommendation #5: More preventive action in theatre is recommended to lower the levels of non-traumatic stress when deployed.


3.3.5
Pharmacology


Little or no presentations addressed pharmalogical help in preventing or reducing mental health outcomes of traumatic experiences, and that is a pity. We clearly recommend taking pharmacological resources into account when addressing ways to prevent or treat mental health problems.


3.4
Recommendations for Future Research


3.4.1
Striking Differences in Prevalence of PTSD


There is overwhelming evidence that combat deployments increase the prevalence of mental health problems such as PTSD among soldiers. The baseline rates after deployment compared to baseline rates before deployment for those in combat often increase 2-3 times.  One striking fact however,  is the huge difference in the prevalence of PTSD between countries and Jörn Ungerer
 illustrated that very well. 


As was reported by James Gilman
 and Charles Hoge
: the prevalence in the general US population is 3 to 6% whereas the prevalence within post-deployment Infantry turns around 15% (ranges from 6 to 25%). 


On the other hand, other countries report much smaller numbers:


· Mark Zamorski
 reports 9% of the men with mental disorders and 6% of the women in Canada.

· Kathleen Mulligan
 and Neil Greenberg 
 speak about 4% in the UK


· Jörn Ungerer mentioned 2% for Germany;

· Mette Bertelsen
 showed that the level of psychological after effects among Danish soldiers also was quite low:  1.5%.


3.4.1.1
An Artifact?


Under the theoretical hypothesis of a (partial) artifact, one could assume that NATO soldiers react similarly to stressors but that the differences in prevalence are due to measurement issues. Most measures rely on subjective self report data and we know these are subject to a number of sources of bias. Paul Bliese
 named a few concerning surveys. Jarle Eid
 reported that for multiple reasons including self-enhancement bias and social desirability, individuals may provide untrue responses to survey questions, especially when the questions concern socially sensitive issues (such as alcohol use or abuse) (Kruegar, 1998). Holger Ursin
 reminded us that having subjective complaints is a normal thing. So even when the respondent’s intention is to give true answers, there is no guarantee that the truth will emerge. What factors make that the threshold is reached and the respondent reports a subjective feeling as a complaint? We suggest two:


· Mental health education: The principle of “It’s ok not to be ok!” and an increased awareness of stress related symptoms might facilitate the recognition of mental health symptoms and their expression. This might lead to following paradox: better psycho-education aimed at lowering the prevalence of problems can lead to higher prevalence statistics!  (Beware of the conclusions!).


· Membership issues: As we can assume that most soldiers nowadays are at least aware of the fact that being deployed can generate mental health problems, it is to be expected that soldiers sharing the belief that they were involved in high intensity fights will implicitly expect the probability of being at risk for mental health problems, which facilitates the expression of mental health complaints.


Other causes that may explain the differences in measured prevalence include:


· The presence of standard screening programs after deployment  (Noticed by Manon Boeschoten
) which may reveal more problems compared to situations without screenings;


· The use of different definitions or standards when mental health problems are reported. (e.g. the used PTSD Check List (PCL) cut-off score to identify probable PTSD (Reported by Mette Bertelsen
))


Of cause, if the differences in prevalence are (partially) due to measurement artifacts, it cannot be excluded that the low incidence levels represent an under-estimation rather than the high levels represent an over-estimation of the problems. As Mark Zamorski
 said: “We need to better understand the hidden unmet need” He reports that occupational dysfunction due to distress or mental health problems is much more common than often believed.

3.4.1.2
If not an Artifact, What Are the Causes?


If, on the other hand, the measures of prevalence are (essentially) correct, then why is the prevalence of PTSD so much higher among US military? The answer to that question is crucial to identify the real triggers of PTSD. Neil Greenberg
, Pavel Kral
 and Paul Bliese
 named a number of possible parameters of deployments that might be pertinent to the question:  


· Length of deployment?


· US deployments are quite long compared to those of other countries.

· Neil Greenberg  found some evidence that prevalence of PTSD raises when:


· the “Harmony Guidelines” (not more than one year in three) aren’t respected.

· the deployment is stretched further than originally expected.

· Multiple deployments?


· Neil Greenberg found no evidence that multiple deployments raised the probability to develop PTSD (but in discussion, the question was raised of self-selection in or out second or later deployments).

· Location? 


· Exposure?


· Paul Bliese showed that it’s probably not.


· Leadership?


· Poor leadership leads to higher incidence. (Neil Greenberg and Pavel Kral)


· Unit cohesion?


· Has been repeatedly shown to be protective to troop’s mental health.  (Neil Greenberg)


· Mental Health Support programs?


· Kathleen Mulligan
 studied the use of the US Battlemind versus the British Standard Brief to find out whether the methods yield a different outcome in mental problems. Overall, little difference was found. It was however found that the US Battlemind approach significantly reduced binge drinking among UK soldiers compared to the Bristish Standard Brief. Given the magnitude of this problem in the UK, this is an interesting result.

TER Recommendation #6: Understanding the true parameters that yield PTSD is extremely important. A number of hypotheses have been enumerated and need to be further investigated. Given the nature of the research question, an international collaborative approach is recommended.


3.4.2
Further Research is Needed


That is a sentence that was much heard during the symposium. It’s probably fair to state that the scientific knowledge on mental health and well-being has progressed tremendously over the last decade. Yet, there is still a lot to better understand. As James Gilman
 reminded us; our research is there to help our soldiers and their families in the first place and help sustain our military capability where possible. The fact is also that while practioners can give their best to their patients, in order to yield new verified knowledge, scientific methods and research projects are needed. 


3.4.2.1
Why is Further Research Needed?


3.4.2.1.1
To Make Sure the Best Practices are the Best Indeed

A couple of examples were cited of practices that have been shown useless or even counterproductive:


· Screening before deployment


· Mette Bertelsen
 reported that for the time being, screening of soldiers with PCL or BDI-II before deployment would not significantly bring down the numbers of soldiers returning from combat with psychological after effects.


· Manon Boeschoten
 confirmed that the 5 NATO countries that were reviewed in her analysis of current practices abandoned Mental Health screening before deployment for the lack of predictive value.


· Critical Incident Stress Defriefing was also abandoned: Manon Boeschoten wrote: “This is a recent corrective measure all participating countries took, based on the extensive empirical evaluation of this practice demonstrating no evidence of its effectiveness and even risks of negative effects on Mental Health especially for those who are most visibly distressed.”


· James Gilman
 mentioned that as PTSD often cannot be pinned to one specific trauma, it is no longer necessary to track down the event.


These are good examples of how scientific knowledge governs practice and so it should be. It is good to present new concepts (e.g. of therapy (Jörn Ungerer
)) but it remains essential to assess their outcome. These examples demonstrate the usefulness of scientific minds: it’s not enough to try to do well, but paramount to assess the outcome of practices. 


3.4.2.1.2
To Better ‘Sell’ Programs and Interventions 

A second reason why further research is needed on the efficacy of the used Mental Health programs and interventions was introduced by Carlo van Den Berge
 when he described the list of principles and implementation needs of Mental Health Training: When these principles and implementation needs are translated into practice, it is clear that they will require substantial resources. In the Military as we know, resources such as qualified personnel, budgets or time during training always seem to be scarce. You can obtain resources based on the moral obligation decision makers have to take care of the mental health consequences soldiers suffer but these resources are better sustainable when efficacy is demonstrated. And somewhere in the command line, sooner or later, proven evidence will have to be demonstrated.


3.4.2.2
Communication:


Good communication deserves a paragraph in itself for it has numerous implications in the research that needs to be conducted:


· Translate: Mark Bates
 writes: “The stark reality is that the best knowledge about psychological health will be of little use unless successfully translated into a format that the operational military can understand and use.”


· Choose the right words: It was noted that “Resilience” was easily accepted in the tough military culture.


· External communication with politicians and the media is also important. As Erik De Soir
 reported from Belgium, wrongly perceived objectives of Third Location Decompression (TLD) by the media can completely ruin TLD projects.


· Good communication also includes good communication in research matters. This includes making efforts to well define the terms and -in international contexts- mastering at least a working knowledge of English.


3.4.3
What?


There are three domains that deserve particular attention and hence are recommended for further research initiatives.


3.4.3.1
How to Implement the Right Attitudes?


“While mental health treatments are more effective than ever, data from both military and civilian settings have consistently shown that only a minority of those with mental disorders actually receives care.”  This is a disturbing sentence from Mark Zamorski
 who also reports that many patients drop out of the therapy. Inadequate attitudes and beliefs are believed to cause this. It is therefore paramount to promote the right attitudes and beliefs. This is where mental health training comes in. Mental health training should target individuals, groups and leaders during their whole career beginning at boot camp where stress levels are often high. Mental health training cannot be limited to a few punctual actions but needs to be integrated in all facets of military life. Programs such as the ‘Total Force Fitness’ project in the U.S. (Presented by Mark Bates
), which is a multi-dimensional and holistic program for support for resilience and well-being across the Total Force, is an example of this principle. In quite some aspects of its implementation, mental health training is comparable to physical training and it may result in the conclusion that resources (qualified personnel, training time…) devoted to mental health training should be of similar magnitude of those devoted to physical training. 


We’re very much looking forward to the results of RTG 203 “Mental Health Training” that is planning to publish guidelines for NATO nations. This RTG is primarily focused on practical results given the urgency of the practical needs. In addition, further research is needed to address methodological questions concerning fostering attitude changes, especially in tough military organizational cultures.


3.4.3.2
Mental Health and Well-Being Assessment Tools 

Assessment techniques and tools to reliably assess levels of mental health and well-being at the individual and unit level are paramount. These tools are necessary to manage mental health and well-being across the military spectrum. In particular, such tools can serve following purposes:


· Being included in performance appraisal used as predictive validity criterion for selection and military training;


· Being used as dependent variable in mental health and well-being scientific research;


· Assess mental health training practice;


· Assess the operational readiness of a unit;


· Monitor the quality of leaders and unit cohesion.

3.4.3.3
Emerging Technologies


A few emerging technologies showing potential in mental health training and/or treatment were presented at the symposium:


· Virtual reality: Kresimir Cosic
 presented a concept of closed-loop Virtual Reality Adaptive Stimulation (VRAS) that may strengthen cognitive capacities and cognitive strategies in threatening situations. VRAS stimulation training strategy is based on the gradual exposure of trainees to the real-life mission-oriented video clips characterized by different stressful contexts, semantics and emotional properties.


· Neurofeedback: Victor Kallen
 presented some recent developments in the use of bio- and neurofeedback to support and enhance recovery and recuperation after expeditory deployment.


· Telerehabilitation: Kris Siddharthan
 presented a research project concerning veterans with a diagnosis of mild or moderate TBI and or PTSD incurred in combat zones. He explores the possibilities of follow-up and counseling by means of secure internet technology while the veterans stay home.


These developments are quite promising. Yet, for the time being, there is a lack of empirical evidence that these technologies can help substantially.  Further research is needed to demonstrate their usefulness in pertinent contexts (i.e. using the right samples and dependent variables). In addition, questions about implementation in the real world, scalability, sustainability and duration of positive effects should be addressed.


4.0
Recommendations


Important progress in NATO mental health and well-being knowledge and practice can be realized through continuing multinational exchanges of scientific and technical advances especially in the area of changing attitudes towards mental health problems and help seeking. A future program of R&T activities would be assisted by HFMP implementing the following recommendations:


TER Recommendation #1: When an author is unable to produce a full paper in acceptable English, the odds are high that he/she won’t be able to present in a satisfactory way either. To avoid a waste of time for the audience and foster the overall symposium quality, it is recommended to remove such papers from the program. The Technical Evaluator, who is the first to review the full papers, might notify such cases to the Program Committee Chair who then could decide whether or not to remove the paper.


TER Recommendation #2: Study the inclusion of personality assessment in selection and classification to lower the presence of persons with more vulnerable personalities within the Military as a whole or especially within combat trades. 


TER Recommendation #3: We have to look at attitudes and organizational culture and make sure that the right attitudes are developed. An interesting challenge is to implement the right attitudes in a traditionally tough macho-culture and to make line-commanders partially responsible for the mainstream attitudes within their unit.


TER Recommendation #4: If we as Military want to be an employer of choice and perform well, we’d better take care of the well-being of all our personnel in the whole military spectrum.


TER Recommendation #5: More preventive action in theatre is recommended to lower the levels of non-traumatic stress when deployed.


TER Recommendation #6: Understanding the true parameters that yield PTSD is extremely important. A number of hypotheses have been enumerated and need to be further investigated. Given the nature of the research question, an international collaborative approach is recommended.
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Abstract


The goal of the NATO Human Factors & Medicine (HFM) Research & Technology Task Group (RTG-203) “Mental Health Training” is to develop prototypes of mental health and resilience training for service members.  Mental health and resilience training has the potential to strengthen the ability of service members to respond to the psychological demands of military life.  Ideally, these kinds of mental health and resilience training should begin during basic training and be followed across the individual’s military career.  To-date, there has not been an international review of resilience training during basic training nor an assessment of what service members perceive as useful from their perspective.  In response to this knowledge gap, RTG-203 has initiated a survey and interview with approximately ten new recruits from each participating nation to inform the development of such training.  Panel members are responsible for conducting data collection in their own nation.  The presentation reports on the initial results of this international study from four participating nations.  The survey and interview target perceptions of training demands, approaches to coping, case studies to demonstrate coping strategies, and the perceived need for mental health training.  Results will summarize these findings and demonstrate how such research can be used to inform a NATO prototype of training materials.  Limitations of the research methods and the development of internationally-relevant lessons learned will be discussed.  This presentation is intended for the Psychological Resiliency and Mental Health Training tracks.  


Disclaimer: It should be noted that the views of the authors do not necessarily represent their respective Department of Defence or Government.  

1.0
BACKGROUND


The NATO HFM-203/RTG ‘Mental Health Training’ was initiated in December 2009 to target the development of mental health training in the military.  The RTO Task Group (RTG) addresses:  (1) reviewing current mental health and resilience training materials used across participating nations, (2) establishing priorities for mental health training content, and (3) identifying considerations for training implementation.  In addition, the RTG has targeted the development of mental health training during Basic Training.  Specifically, the RTG will develop a core mental health resilience education and training package for NATO.  While the deployment cycle has also been identified as a key area for training development, the RTG is beginning with Basic Training because it represents the individual service member’s point of entry into the military organization.  As such, Basic Training provides incoming service members with an opportunity to receive the same baseline foundation in resilience awareness, resilience skills and skills for supporting other unit members.

The concept of mental health or resilience training is to teach mental health-related skills to individuals in order to prevent the development of symptoms and adjustment problems.  Studies typically adapt approaches from cognitive-behavioral treatments for depression and anxiety (e.g., Försterling, 1985; Holaday & Smith, 1995).  For example, in the United States, the Penn Resiliency Program has been developed and tested for use with adolescents.  The training addresses the relationship between thoughts, feelings and behaviors, the need to challenge automatic negative thoughts and irrational beliefs, communication skills, how to focus on the positive, and energy management.  Randomized studies on the Penn Resiliency Program demonstrate that this intervention, relative to non-intervention controls, reduces the risk of developing depression (Brunwasser et al., 2009).  This training was recently adapted for use in the US Army (Reivich, Seligman, & McBride, 2011) although the efficacy of the training is still being assessed (Lester, McBride, Bliese & Adler, 2011).   


The military has a history of assessing the impact of mental health support and training in the basic training context, with mixed results.  Some studies suggest a positive impact from training such as the US Navy’s BOOTSTRAP intervention study (e.g., Williams et al., 2004).  Other studies with military recruits have not found intervention efficacy, such as the study by Cigrang, Todd, and Carbone (2000) with US Air Force recruits randomly assigned to a 2-session stress management course or a control condition.  

Two recent studies have demonstrated the feasibility of increasing mental health during Basic Combat Training. Specifically, Cohn and Pakenham (2008) conducted a randomized trial with basic trainees in the Australian Defence Force and found better cognitive coping and lower psychological distress relative to a control group. Unfortunately, although randomization occurred at the group level, the influence of the group was not accounted for in the analysis.  Thus, random error accounted for by pre-existing group differences may have explained the differential outcomes.  A US replication of this study in a group randomized trial did not demonstrate lasting positive effects from an adapted version of this brief training; however, a more in-depth training focused on performance psychology did demonstrate enhanced performance, use of mental skills, and other positive outcomes over time (Hammermeister, et al., 2010).

In order to develop resilience training recommendations, the RTG conducted a needs assessment by interviewing and surveying a sample of recent graduates of basic training in each participating country. This paper documents the findings to date and identifies potential topics for focusing the development of a training and education package. The model of conducting an international needs assessments to inform the development of a training package was implemented in NATO HFM-081/RTG ‘Stress and Psychological Support in Modern Military Operations’ and resulted in the development of the first NATO guide to leadership and operational stress, entitled “A Leader’s Guide to Psychological Support Across the Deployment Cycle” as well as the publication of a paper summarizing the study results (Adler et al., 2008; Cawkill et al., 2006].     


2.0
method


2.0.1
Study Material.


The study consisted of two parts:  a survey and an interview.  


First, volunteers were asked to complete a survey that took about 15 minutes to complete.  The survey addressed three key areas:  (1) common Basic Training stressors (2) coping strategies and (3) preferred resilience skill training content.  


The Basic Training stressors were adapted by the RTG from a list originally developed by military researchers in the US (Adler et al., 2010).  The 25 stressor items were rated on a 5-point scale (1 = very low, 2 = low, 3 = medium, 4 = high, 5 = very high).  


The coping strategies were adapted for use by the RTG from a measure originally developed by military researchers in the US and Australia (Adler et al., 2010).  The 27 coping items were rated on a 4-point scale (1= I haven’t been doing this at all, 2= I’ve been doing this a little bit, 3 = I’ve been doing this a reasonable amount, 4 = I’ve been doing this a lot).  


The list of resilience skills was developed by the RTG specifically for this study.  The 16 resilience items were rated on a 5-point scale (1 = not at all, 2 = a little, 3 = somewhat, 4 = very, 5 = extremely).  


Second, volunteers were asked to participate in an interview.  The interview addressed the same three areas as the survey and concluded with participants being asked to describe an example from their Basic Training experience when they faced a significant psychological demand.  They were then asked what was stressful about what happened, how long the stressful situation lasted, how typical the situation was, how they handled it, whether they were satisfied with how they handled the situation, and what they wish they had known in terms of resilience skills.    Interview questions were developed by the RTG.


2.0.2
Study Design and Procedure.


In terms of the study participants, each nation sampled at least 10 recent Basic Training graduates.  The sample was restricted to Army personnel to increase comparability of responses.  


In conducting the study, individuals were asked to volunteer and were provided with a description of the purpose of the study.  In addition, participants’ names and Service Numbers were not required, thereby assuring anonymity.  Each nation ensured that the study was approved as part of their nation-specific research ethics oversight process.


The RTG developed the survey and interview guide in English and then each nation translated the material as needed. The interviews were conducted in the national language of each country and extensive notes were prepared and translated back to English.    


The questionnaire took approximately 15 minutes to complete and the interview took approximately 45-60 minutes to complete.    


While 9 RTG nations were interested in conducting the study, only 4 nations were able to obtain data prior to the cut-off date for this NATO symposium paper.  The RTG nations, however, continue to collect data as part of the RTG’s long-term goal of conducting a broad-ranging needs assessment.   


3.0
Analysis Strategy


In terms of the survey data, direct comparisons across countries were not made because there are confounding cultural differences that could explain differences in ratings.  Instead, the focus was on global ratings, and comparative rankings of demands, coping strategies, and training preferred skill areas.  In terms of interview data, the initial qualitative analysis presented here focused on the identification of specific themes and the identification of specific examples that could be used to demonstrate key demands, coping methods, or training needs.  Throughout, specific nations were not identified because the goal was not to spotlight specific national issues but rather to identify themes and issues that cut across participating nations.  Consistent with our goals of conducting a needs assessment (rather than an epidemiological study), each participating nation used a convenience sample,  not a representative sample.  Our goal was to develop general themes and conduct a general needs assessment.

4.0
Findings


Of the 10 nations comprising HFM-203/RTG, 9 countries agreed to participate in the study (one nation had stopped conducting Basic Training due to funding limitations).   Reported here are the data that were ready for analysis by January 2011 (see Table 1).  These data are from 4 nations.  Note that 2 of the 4 nations (Germany and Estonia) collected data with both conscripts and volunteers (10 each).  In this report, we have limited analysis to volunteers only.

		Nation

		Number



		Belgium

		10



		Canada

		TBD



		Czech Republic

		n/a



		Estonia

		10*



		Germany

		4**



		Latvia

		TBD



		The Netherlands

		10



		Norway

		TBD



		United Kingdom

		TBD



		United States

		TBD



		Total

		34





Table 1: Participating NATO nations


*Also collected data from 10 conscripts (data not reported here).

**Also collected data from 7 conscripts (data not reported here).

4.1
Demographic Information


In terms of rank, 84% were soldiers, 13% were NCOs and 3% were officers.


The average age was 24 (SD = 6.9) years with one outlier of 45. Without the outlier, average age was 23.3 (SD = 5.8).

In terms of educational status, 31% reported having some high school, 29% reported having a high school degree, 26% reported having at least some college, 8% reported having a college degree, and 6 % reported having a graduate school degree.


In terms of gender, 96% were male and 4% were female.


4.2
Training Stressors


4.2.1
Survey Data:  Think about your experiences during Basic Training. Rate how much STRESS you felt about...  


The 5 top ranked stressors across all participating nations were (mean scores on a 1 to 5 scale):


Being tested on performance (2.6)


Being expected to handle everything (2.5)


Worry about making a mistake (2.5)


Not knowing what to expect, things being unpredictable (2.5)


Worrying about doing well in Basic Training (2.5)


Across the four nations, there was general consistency in what was ranked as the most stressful.  “Being tested on performance,” “Being expected to handle everything” and “Not knowing what to expect, things being unpredictable” were ranked in the top 5 stressors by Service Members in 3 of the nations.  “Worry about making a mistake” and “Worrying about doing well in Basic Training” were ranked in the top 5 by Service Members in 2 of the nations.  


Other stressors ranked in the top 5 by Service Members in the various nations included “Being away from home,” “Having to perform when you’re tired,” “Being yelled at,” “Not getting enough sleep,” “Keeping up with the physical fitness routines” and “Not being able to control my own schedule.”  Service Members in all 4 nations ranked “Lack of support from back home” as the least stressful experience during Basic Training.

4.2.2
Interview Data:  Overall, rate how stressful Basic Training was on a scale from 1 to 5 where 1 is very low and 5 is very high. 


As part of the interview, respondents were asked how they would rate the stress levels in Basic Training. Table 2 shows the results. Most respondents rated stress levels during Basic Training as medium. On average respondents reported low to moderate overall stress levels.   


		1


Very low

		2


Low

		3


Medium

		4


High

		5


Very High

		Mean

		SD



		3 (10%)

		9 (32%)

		11 (39%)

		5 (18%)

		 0 (0%)

		2.59

		0.9





Table 2: Perceived stress levels in Basic Training, n=28

Interview Data:  What about Basic Training was stressful?  What were the demands?


The answers to these interview questions (What about Basic Training was stressful? and What were the demands?) were diverse. Demands that were mentioned in several interviews across nations were the physical demands of Basic Training (both getting fit and enduring cold and wet weather), being yelled at or having a negative interaction with the instructors, having to perform, having to work long hours and having to work and live with a group of people. 


4.2.4
Interview Data:  How did these stressful demands affect you?  


The answers to this interview question (How did these stressful demands affect you?) were also diverse. Participants in several nations mentioned that the demands would demotivate or frustrate them. For example, some participants mentioned that when being out in the cold and wet weather they would think ‘what am I doing here?’.  In addition, the stressful demands made it sometimes difficult for most participants to think things through which resulted in them forgetting things and making mistakes.  

4.3
Coping Strategies


4.3.1
Survey Data:  Think about some of the challenges that you may have had to deal with in Basic Training. How did you respond to them?  Rate how much you’ve used the following strategies... 


The 5 top ranked coping strategies across all participating nations were (mean scores on a 1 to 4 scale):


Doing exactly as I was told (3.6)


Accepted how things are during basic training (3.3)


Looking for something good in what is happening (3.3)


Learned to live with the realities of basic training (3.2)


Concentrating my efforts on doing something about the situation (3.2)


Across the four nations, there was general consistency in what was ranked as the most common coping strategies.  “Doing exactly as I was told,” “Accepted how things are during Basic Training,” “Looking for something good in what is happening,” and “Learned to live with the realities of Basic Training” were ranked in the top 5 coping strategies by Service Members in 3 nations.  “Concentrating my efforts on doing something about the situation” was ranked in the top 5 coping strategies by Service Members in 2 nations.


Other coping strategies ranked in the top 5 by Service Members in at least one nation included “Trying to see it in a different light,” “Taking action to try to make the situation better,” “Trying to come up with a strategy about what to do,” “Making jokes about it,” and “Planning ways to cope with the situation.”  The least-endorsed strategies related to religion (“Praying or meditating” and “Trying to find comfort in my religion or spiritual beliefs”), “Blaming others” and minimizing the experience (“not taking Basic Training too seriously”).    


4.3.2
Interview Data:  In general, what (if anything) did you do to cope with these demands? 


Service Members from different nations reported that they tried to cope with the stressors of Basic Training by seeking social support, relying on group motivation/cohesion, using various cognitive approaches such as distraction, emphasizing the positive, accepting the situation, and focusing on professional goals.  These themes were echoed across interviews in all four nations.


In terms of seeking social support, Service Members described strategies they used such as “talk to my girlfriend,” “talking with buddies,” “asking others for help and advice,” and “talking to parents.”


In relying on group motivation/cohesion, Service Members described strategies such as “the group members motivated each other,” “I found the motivation given by my comrades very helpful,” “giving and receiving social support,” “helping each other: sharing tips on how to do well,” “helping and encouraging others,” and “discussing with each other, not looking for solutions but just sharing opinions.”  As one Soldier described:  “The friendships of colleagues really helped. At the beginning you don’t know anybody, so you were alone lying on your bed in the evenings. And when you have your colleagues… you have someone to clear your mind with and to have some amusement. Then you feel better.”

Soldiers described using different types of cognitive approaches.  One cognitive approach was to focus on the positive: “I always motivated myself to get through everything. I would remind myself that everything will be over at some point and that I’ll be fine.”  They also used strategies such as:  “staying positive,” “trying to motivate by positive self-talk,” “thinking I did my best,” and “rewarding myself with a cup of coffee.”  


Another cognitive approach was to use distraction.  Soldiers reported using strategies such as:  “I tried to distract myself during the marches,” “thinking about better moments,” “thinking about something else,” “thinking 'this will end',” “thinking about moments that are less difficult,” “not thinking about it,” “reading,” “listening to music,” and “going out with friends for a couple of beers, not thinking about work.”


Another cognitive approach was to focus on acceptance of the situation:  “I stopped thinking cognitively. I only have to function,” “trying to remain calm… just accept what is happening ,” “just doing what you have to do,” and “calming down, accepting the reality.”

On a related note, the Service Members also addressed other approaches focused on building professionalism and task mastery such has “I tried to make up for my deficits after duty hours,” “thinking an activity through,” “trying to think what you have to do,” “systematically looking for opportunities for new experience and growth,” and “analyzing what went wrong and how to improve.”  The Service Members also reported focusing on their professional goals with thoughts such as “I also tried to motivate myself to accomplish my goals,”  “thinking about how much you want to be in the army,” and “setting subgoals.” As one Service Member explained:  “When I sign in the army I had my goal: to obtain my beret. During the training, I focused on my goal when it was hard.” 


Finally, Service Members also described the ways in which they coped with the demands of the Army trainers.  They reported techniques designed to keep instructors content:  “don’t stand out too much,” “don't ask a lot of questions but just do the job,” “listen carefully to instructors,” and “keep instructors happy with your performance.”


Interview Data:  In general, how well did your coping strategies work for you?


Overall, Service Members who were interviewed felt very confident about how well their coping strategies had worked for them.    

4.3.4
Interview Data:  In general, how effective were you in coping during Basic Training?


As part of the interview respondents were asked how they would rate how effective their coping was in Basic Training. Table 2 shows the results. Most respondents rated their coping strategies as very effective. On average respondents reported somewhat to very high overall coping effectiveness.   

		1


Not at all

		2


A little

		3


Somewhat

		4


Very

		5


Extremely

		Mean

		SD



		1 (4%)

		1 (4%)

		5 (18%)

		17   (61%)

		 5 (18%)

		3.8

		0.9





Table 4: Perceived effectiveness of coping strategy

Interview Data:  What did you find to be the most effective coping strategy during Basic Training?  


Overall, Service Members provided answers that reflected the coping strategies that they used.  Among the coping strategies described as the most effective were maintaining a positive outlook, accepting the realities of Basic Training, being prepared and giving and receiving social support. They also identified some other techniques that they regarded as particularly helpful.


Specifically, they described approaches such as “being organized,” “helping others when team performance is assessed,” “preparing yourself before Basic Training starts,” “managing your expectations,” and “acting like a professional.” They also described the need to use energy management strategies such as “getting rest when possible,” “finding a place to relax a little,” “taking a break during the weekend,” and focusing on other things such as “thinking about something else like what will I do this weekend.”  The Service Members also reported the importance of  “putting things in perspective,” particularly when receiving feedback from the training cadre.  For example, as one Service Member said:  “I knew that remarks [from cadre] were part of the game during the training. So I didn’t take it too seriously.” “We were joking. The spirit was really good and we had a good cohesion inside the team and the training became funny.”  Service Members also emphasized the need to maintaining a positive attitude, “thinking about my priorities and goals” and “communicating with others.”


4.4
Resilience Skills


4.4.1
Survey Data:  Rate how important it would be for Service Members going through Basic Training to be trained in the following: 


The 5 top ranked preferred resilience skills across Service Members in all participating nations were (mean scores on a 1 to 5 scale):


Knowing how to support a buddy who is struggling with stress (3.9)


Knowing about deployment stress (3.8)


Specific mental skills to enhance military performance (3.7) 

Specific skills to build psychological resilience and handle stress (3.7)

Specific skills to facilitate effective interpersonal communication (3.6)

Across the four nations, there was some consistency in what was ranked as the most important skills being taught during Basic Training.  “Knowing how to support a buddy who is struggling with stress” and “Specific skills to build psychological resilience and handle stress” were ranked in the top 5 important topics by Service Members in 3 nations.  “Knowing about deployment stress” was ranked in the top 5 by Service Members in 2 nations, and the other skills were ranked in the top 5 by Service Members in only one of the nations.  “Specific skills to facilitate effective interpersonal communication” was ranked in the bottom 5 by Service Members in 2 of the nations.  In addition, specific skills to manage depression, anxiety and anger were also ranked toward the bottom by Service Members in all 4 nations (typically endorsed as “a little” to “somewhat” important).

4.4.2
Interview Data:  Did you receive any specific mental health or resilience training during Basic Training?  What did you learn?


Most Service Members reported not having received resilience training. In some nations, some Service Members mentioned receiving a related type of training or stress lesson. However, there was no consensus about receiving this training within or between nations. This inconsistency implies that to the extent resilience training or education was offered, it did not leave a lasting impression on the Service Members. 

Interview Data:  Identify additional resilience skills Service Members would like to be taught. 


Suggestions for mental health or resilience training reflected the coping strategies the Service Members reported were effective.  For example, recommendations for training included “addressing correct expectations,” “remembering the training is time-limited,” “not taking things personally,” “staying focused,” “relaxing when possible,” “talking with buddies,” and “giving social support.”  Other recommendations included “not being too disappointed if something goes wrong but trying to learn from it,” and “trying to remember that skills you learn are useful not only for your country but also for yourself and your family.”  


Service Members also recommended “advising incoming recruits how to get along with cadre,” including “the benefits of not speaking up,” “integrating in the group,” “showing effort,” “not drawing attention to yourself,” “not being too soft,” and “being serious about what you're doing.”


Practical tips included prepare for the next day during the evening before and using free moments to sleep.

4.5
Resilience Training Scenario

Respondents were asked to think of an example from their Basic Training experience when they faced a significant psychological demand and explain how they coped with it.  Overall, about half of the interviews resulted in a relevant scenario.  The scenario themes generally reflected managing the stress of a performance task (such as being on the range the first time, having a weapon malfunction, performing under time pressure), dealing with the stress from training cadre, managing anger at some perceived unfairness or hardship (such as waiting in difficult conditions because someone wasn’t prepared, enduring the consequences when team members did not succeed), managing social support issues (lack of support from buddies because of being injured, being forced to operate closely with a team for long team). 


Below are brief examples from a range of nations that could potentially be used in developing a NATO resilience training package for Basic Training.

“When Basic Training started, I did not pay close attention to the lessons I was acting like I was in high school. Then I failed a weapon handling exam because I could not remember. Then you stand out and had to take extra lessons. Now I pay better attention and take lessons more seriously.” 


 “I promised my girlfriend I would call her one evening. Suddenly we had to go in to the field and we were not allowed to call home. I did it anyway and got caught. I had to do stupid chores. I learned not to promise my girlfriend or family anything, because you're just not available a lot of times. Trying to get them to understand…”


“The first time at the shooting range was stressful because it was a completely new and dangerous situation. The days before, I talked about it to the others. I was satisfied with this approach. No other approach would have helped me more.” 

“One evening we were ordered to all pack our bag in 5 minutes. The instructor was yelling that we should hurry up. It was almost impossible to be in time. We were 5 seconds late and the instructor got mad. We had to do it again. I just accepted the situation.” 

5.0
Conclusions


The findings of the survey and interview provide a starting point for developing a set of recommendations for resilience training conducted during Basic Training.  Consistency was found in terms of common stressors, coping strategies, and recommendations for training.  Thus, these stressors and strategies can become a focus of training material developed by the RTG.  Specifically, training will address a range of coping strategies from positive thinking, goal setting, and a professional focus, to acceptance, distraction, energy management and social support.


The results presented here are only based on a small convenience sample from four nations.  Additional nations will be participating in the project over the coming months and results from this wider sample will be integrated to determine a set of priorities for the development of NATO resilience training materials.  Although the data are not designed to provide a representative sample, the fact that the data are relatively consistent across nations suggests there may be some common themes that can be addressed in resilience training for Basic Training that will have relevance across many NATO nations. 
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Abstract


The goal of the NATO Human Factors & Medicine (HFM) Research & Technology Task Group (RTG-203) “Mental Health Training” is to develop prototypes of mental health and resilience training for service members.  Mental health and resilience training has the potential to strengthen the ability of service members to respond to the psychological demands of military life.  Beside the content also the implementation strategy is to be considered to meet the goals of such training. Because military demands are so diverse, mental health and resilience training should be integrated with and focused on the service member’s military career phase and point in the deployment cycle.  One of the objectives of RTG 203 is to identify the principles of implementation of such mental health and resilience training.

This presentation will give a description of key implementation principles regarding mental health training in a military context.

In the presentation I will also report on implementation experiences and best practices with current mental health training programs within different nations. 

Disclaimer: It should be noted that the views of the authors do not necessarily represent their respective Department of Defence or Government.  

1.0 INTRODUCTION

Serving in the military is mentally challenging.  Military life, training, deployments and combat places tremendous demands on the mental health of service members. Military organisations are challenged with establishing conditions to ameliorate the negative impact of these demands on service members as well as enhance the adaptation and performance of service members.  


Mental health resilience training has the potential to teach and/or increase skills and self-confidence to ensure service members can handle stress, grow and thrive in the face of challenges in the military and bounce back from adversity. 


Mental health resilience training should systematically prepare service members for the mental challenges they will confront throughout their military careers.  The objective of mental health resilience training is to enable service members to identify the realities of challenging environments, to develop skills to thrive and be resilient in the face of these realities, and to know how to use these skills to help themselves, fellow service members, and those they lead.

When mental health training content is being developed and validated, how the training will be implemented should be considered. While distinct, the training content and the implementation strategy dramatically influence each other.

One of the objectives of the NATO HFM-203/RTG ‘Mental Health Training’ is identifying considerations for training implementation.  In this paper we discuss the fundamental principles of mental health training and implementation. 

The paper is based on a (none published) paper ‘Military Mental Health Training: Building Resilience’ by Castro and Adler (Castro, C. A., & Adler, A. B., 2009) which was discussed within the RTG. 

2.0 Fundamental Principles of Mental Health TraininG and IMPLEMENTATION

All good training, regardless of the topic or domain, rest on several fundamental principles (see Table 1 for an overview). This is not different for an effective mental health training program in the military. Explicitly stating these principles can guide the development of new modules, thus contributing to the coherency of an integrated training system.  Furthermore, without these specific principles, one or more of them may be more likely to be overlooked or violated in the attempt to develop mental health training. 

In the following sections, each of these principles is discussed.
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Table 1: Fundamental Principles of Mental Health Training and Implementation
(Castro, C. A., & Adler, A. B., 2009)

2.1 Fundamental Principles of Mental Health TraininG


2.1.1 Strength-Based

Effective mental health training should build on skills and strengths that soldiers already possess.  A strength-based approach explicitly rejects a deficit or medical model.  Practically, being strength-based means providing a positive approach that sets the expectation of success for the individual, and does not reinforce stereotypes that individuals are weak or will become sick as a result of some stressful experience like deployment.  


The strength-based approach also explicitly builds on existing skills and abilities.  New skills tap into these existing skills.  For example, mental health training can emphasize the importance of building relationships back home.  The individuals are reminded that they already have the skills to build relationships as evidenced by the strong bonds they have formed with their buddies.  Existing strengths and skills provide a scaffold by which new skills and information can contribute to the resilience of an individual.  In addition, since a medical model is rejected, mental health training does not need to include a list of mental health symptoms or include a discussion of mental health diagnosis, as is found in many military mental health training programs.

There is a fine line, however, between avoiding a medical model in which symptoms are prescribed or at least elucidated and providing individuals enough information about typical reactions so that they know what’s normal and what might be a sign that professional help is warranted.  This balance must be maintained throughout the training and continually re-examined.  One way to maintain this balance is to obtain feedback from participants about their perception of the training message and to ensure that the training addresses how existing strengths and new skills can be applied and that there is sufficient time to practice those skills before they are needed.

2.1.2 Relevant Purpose and Content

All training should have a clear purpose or objective, and all the training content should support that purpose.  Consistent with this principle, the content for mental health training should be based on documented needs.  Rather than making assumptions about what soldiers experience, or what they need to know, the training must evolve out of an on-going systematic needs assessment.  Feedback from this research is important for the (continuous) development of the content of each training module.  By using this kind of rigorous approach, the training can avoid being the product of a trainer’s idiosyncratic experience, which can lead to a training program of limited value.

Relevance refers not only to content but to the timing of the training so that the training matches the needs of the group at that time.

2.1.3 Experience-Based

Good mental health training should also include scenarios and situational training that reinforces the information and skills being trained (Thompson & McCreary, 2006).  For every skill or educational point addressed in the training, there should be a real-world example that can be used to reinforce that point.  Examples should be used that the soldiers and/or families can relate to and that use the language of the military.  These examples should be based on experiences of soldiers, not on the experiences of the trainer.  When trainers are mental health professionals, their personal examples may undermine their credibility.  The trainers may appear misguided if they appear to think that their experience of deployment or stress mirrors the experience of a junior soldier on patrol, an NCO in logistics, or an officer in command of a combat arms unit.  To overcome this problem the mental health trainer needs to have detailed speaker notes that contain numerous real-world examples from experienced soldiers. 

2.1.4 Explanatory

Good mental health training is explanatory; it highlights conflicted or misunderstood reactions that service members might experience. For instance, while soldiers are happy to be home from a long combat deployment, they also often report being angry and on edge.  The training normalizes this dual experience and explains that while many soldiers report being happy to see their family and friends, they are often angry about being deployed for a year or angry about how they were treated during the deployment.  Providing soldiers with the words to understand this mixed reaction can help them to understand and normalize it.  The development of explanations for such complex and conflicted reactions requires professional expertise in behavioral health.

2.1.5 Team-Based


The military organization is fundamentally based on teams, on leadership, and on unit cohesion.  Any mental health training with the military needs to integrate these fundamental components of the organization.  Military mental health training should take advantage of the natural camaraderie and hierarchy that exists within all military cultures.  Unit cohesion and buddy support are core elements of all military training. Mental health training should teach participants how to look after other unit members and use this buddy-focus as a way to increase self-awareness as well.  Specific training modules for leadership can highlight the role of leaders and the leaders’ responsibilities for ensuring that their subordinates get the mental health care they need.  By providing the training in a unit context, unit members will comment to one another and point out particular reactions that relate to a unit member, interacting in a way that enhances the relevance of the material.

2.1.6 Action Focused


Mental health training should be more than a theoretical description of stress responses. The training should address specific actions individuals can take. In keeping with the team-based approach mentioned above, these actions include behaviors that soldiers can take to help themselves, buddies, and those they lead.

One of the key components to teaching action-based strategies is the need for flexible and adaptive coping in response to a myriad of potential stressors.  The training needs to specifically advance the idea that there are different types of stressors and which coping mechanism is best depends on how much direct control the individual has over the stressor.  For many military personnel, significant stressors are outside of their direct control and so they need to practice action-based strategies that are not “action” in the sense of getting rid of the stressor.  The action may involve a change in cognitive coping, a reduction in physiological arousal, seeking social support, or acceptance.  Redefining action as incorporating each of these kinds of skills, and emphasizing the need to match the appropriate coping response to the situation, is a key part of an integrated mental health training system.

2.1.7 Developmental


Effective training builds on prior training or upon existing strengths and skills and progressively adds new concepts and skills.  Ideally, we believe that a mental health training system should strive to develop skills of increasing complexity, beginning with simple concepts.  For example, the training can introduce a simple approach to cognitive restructuring in managing the stressors of basic combat training while waiting until later in the career of a soldier to teach how cognitive restructuring can be used to manage a high-stress environment like a combat deployment.  Another example of the developmental approach is to introduce the concepts of posttraumatic stress disorder (PTSD) without detailing the complexities of the diagnostic criteria.   The initial training could include an overall appreciation for how PTSD-related reactions can interfere with getting along with friends, family and at work without discussing the disorder itself.  This approach avoids the temptation of presenting PTSD criteria in an oversimplified manner which might inadvertently lead soldiers to think that they have PTSD if they have only a few PTSD symptoms.  In subsequent courses for certain personnel such as leaders or medics, more information could be presented about symptoms, symptom clusters, and time course.  Such information underscore the need for content to be informed by experts in mental health, as will be discussed under implementation principles.  


2.1.8 Comprehensive, Integrated

Mental health training needs to be more than a one-session event.  Mental health training should not be one-off training that occurs only once a year or only when the service member gets ready to deploy or only when the service member returns from deployment.  Mental health training should be integrated with and focused on the service member’s military career phase and point in the deployment cycle.    

By conceptualizing mental health training as an integrated system, the lesson plans can build on one another and can reinforce the points of each training module.  It needs to provide the target population with an integrated and comprehensive system that builds skills, reinforces concepts, and targets areas of relevance to the group at the right time.


In a wider perspective mental health training should be part of an overall comprehensive and integrated paradigm for maintaining health, well-being, readiness and performance. 


2.1.9 User Acceptability


Mental health training must be perceived to be useful by those being trained in order for the training to become accepted into the organizational culture.  Even if the training is efficacious, if the training is not face valid, the audience does not accept it, and the trainers do not support it, then the training quality is likely to deteriorate or drift and resentment may preclude the training from helpful.  
However, while user acceptability is necessary, it is not sufficient for establishing good mental health training (Iversen et al., 2008; McKibben et al., 2009; Sharpley et al., 2007).  In order to demonstrate that mental health training improves mental fitness, randomized controlled studies must be conducted.

2.1.10 Evidence-based and validated

What does it mean to say “evidence-based”?  As mentioned previously, the material in the training needs to be based on research evidence.  In addition, the training itself needs to be validated.  This validation extends beyond satisfaction ratings or demonstration of changes from pre- to post-training.  The standard needed for demonstrating mental health training efficacy is a randomized controlled trial.  This approach can be difficult, time-consuming, and complex statistically but the end result is evidence assessing the training’s effectiveness.  Exactly what these studies assess as markers of effectiveness depends on the goal of the training.  


There are many possible markers of a successful mental health training program.  Typically, in order to assess a program’s effectiveness, the outcomes should match the intent of the program.  For our purposes, military mental health training outcomes should include measures of (1) attitude, (2) skill attainment, (3) mental health fitness, (4) training satisfaction, (5) unit climate and leadership.  


First, in terms of attitudes, mental health training should target stigma associated with seeking mental health care.  Seeking care should be regarded as a sign of strength and readiness, not as a sign of weakness.  Second, in terms of skill sets, outcomes should address the specific skills and knowledge addressed in the training.  For example, training may address knowledge about when to seek professional care or skills associated with anxiety management.  These skills should be assessed as part of mental health training.  Third, in terms of mental health fitness, outcome indicators should include measures of distress that go beyond traditional PTSD symptoms.  Outcomes of relevance to the organization should be included such as aggression, sleep problems, relationship conflict, and risk-taking behaviors. If the aim of the mental health training is to enhance well-being, then assessment of positive psychological health is also merited. Fourth, as mentioned previously, measures of training satisfaction and user acceptability should be included.  Fifth, measures of unit climate should be included because the training can have an impact on the way the unit climate is perceived and because the training can have an impact on the leadership itself.  Thus, these measures should address the degree to which mental health training may have had an impact on cohesion and leadership quality.  Similarly, the training should also assess the degree to which leaders support the mental health skills and training provided by the organization.  Without support from the leadership, the training will likely be less effective.

2.2 Principles of Implementation FOR MENTAL HEALTH TRAINING

Below is a description of key implementation principles (see Table 1 for an overview) regarding mental health training in organizations that must be kept in mind as the mental health training is being developed. While this is not an exhaustive list of all the implementation issues that need to be considered when developing mental health training, it does represent the common issues that arise when implementing mental health training.

2.2.1 Integrated into Organizational Culture 

Military mental health training must be integrated into the organization’s culture (Thomas & Castro, 2003). Ideally mental health and resilience training should be integrated with and focused on the service member’s military career phase and point in the deployment cycle.  Whether the program is seen as an education or as training depends largely on the timing and the place where it is delivered. In the context of a military academy, the terminology may need to emphasize “education” rather than “training.”  In general all mental health training contains educational material and involves skill strengthening or skill development. The two concepts can also be regarded as sequential.  Thus the first phase of the program has to be termed “education” and the second phase in which the skills are practiced is termed “training”. The larger issue is that the language used to describe and promote the program needs to make sense within the organizational context.

Mental health training should also be conducted within existing units, preferably at the platoon or company level in order to optimize the impact of small group dynamics and leadership.  Conducting mental health training in small, pre-existing groups ensures group members will have the opportunity to share their experiences with each and that group members will feel comfortable enough to share their experiences.  Training conducted in large groups in an auditorium or gymnasium runs the risk of being too impersonal, and too large for focused skill development to occur.  In general, mental health training conducted in large groups is likely to become educational or didactic in nature, with little interaction or sharing of the group members’ personal experiences.

The degree to which group size actually influences the efficacy of the training remains unclear.  Indeed, Thomas et al. (2007) compared the small and large group Battlemind Training and did not find reliable differences between the two types of training.


2.2.2 Appropriately Timed  

Mental health training should be relevant to the phase of the deployment cycle or the service members’ level of professional development.  This point has been made earlier but it deserves repeating.  For instance, mental health training designed to be given prior to deploying shouldn’t be given during the deployment, nor should mental health training designed to be given at post-deployment be given during the deployment or prior to deploying.  Since the content of mental health training should vary depending on the phase of the deployment it stands to reason that the training cannot be used interchangeably.  


Creating a one-size-fits-all approach to the training cycle is not likely to meet the needs of service members as their needs change depending on the phase of the deployment.  Proponents and/or developers of such global approaches to mental health training fail to recognize the organizational context and may not have ensured that the needs of the service members are adequately addressed.  

2.2.3 Quality Control

Any standardized training program requires a robust quality control program to ensure that the training is being conducted as intended.  Constant vigilance is required to ensure that the content of the mental health training is maintained; the content should not be altered nor should additional material be inserted into the training modules.  Further, the mental health training needs to be conducted using the procedures that have been validated.  A mental health training quality control program should systematically ensure that trainers are prepared to conduct the training, that the training materials and lesson plans are clear and detailed, and that the training conducted remains consistent.  Maintaining quality training can be difficult in a large organization like the military.  Mechanisms such as refresher courses, team teaching, training evaluation, and spot checking by a mobile team responsible for training quality can facilitate quality sustainment over time.

2.2.4 Train-the-Trainer Program

The first step in preventing drift in the content and implementation is to develop a train-the-trainer program in which each mental health trainer receives formal training and certification that documents they are capable of delivering the training program to standard.  At a minimum, a train-the-trainer program should include the training material, a detailed course syllabus, and detailed speaker notes.  A train-the-trainer course should also include practice for the individuals who are being certified as trainers and an evaluation of their training performance.  Only after the individual being trained has shown competence in giving the mental health training and in answering anticipated questions regarding the training should they be certified.  A train-the-trainer program, however, does not preclude the need for a quality control program as drift in training can still occur.  


Obviously during the development of a mental health training program it must be decided who will be conducting the training.  For example, will the mental health training be conducted by behavioral health care providers, chaplains, experienced combat arms service members or some other group?  This decision needs to be addressed early in the training development process because the decision regarding who conducts the training is likely to shape the content of the training material.  Regardless of what decision is made regarding who conducts the mental health training, it should be noted that although individuals may have a personal preference for one type of trainer, the training material itself needs to be the key ingredient rather than a trainer’s personal style.  Personal style cannot be dictated in a set of lesson plan instructions. Regardless of who these trainers are, they will need to acknowledge what they are not.  If they are not experts in mental health, they can talk about how the material has been developed by mental health professionals experienced in working with the military.  If they have not been deployed, they can talk about how the material has been developed based on what soldiers have said is important to know. Even if the trainer has deployment experience, this experience can be misleading – establishing a link to the service members that is not really there.  For example, most trainers with deployment experience are not likely to have been a junior enlisted combat arms soldier out on patrol every day.  The train-the-trainer course needs to underscore the reality that the trainers can not be everything to all people.  The trainers can acknowledge what they do bring to training in terms of their expertise, but most importantly they can bring their level of commitment, their enthusiasm, and their professionalism.

2.2.5 Exportable and Scalable 

Regardless of who conducts the mental health training, a mental health training program must be designed with the average trainer in mind, not the ideal trainer.  Whatever the mental health training program, it must be exportable and scalable.  For example, a mental health training program will be of little utility to large organizations such as the military if only a handful of people in the world are capable of conducting the training or if it takes years to train others to conduct the training.  

2.2.6 Training Guidelines

Another means to ensure that mental health training is conducted consistently across military installations and over time is to develop clear guidelines as to how the training is to be conducted.  In military language, this approach to training is known as establishing “task, condition, and standard.”  Task, conditions and standards are applied to every form of training conducted in the military, regardless of the type of training.  The “task” component of this approach specifies exactly what needs to be accomplished.  The “conditions” specify the context or the variables in a situation that may affect performance.  Finally, the “standards” delineate the markers of success.  Thus, a “task, condition, standard” approach to mental health training details the exact training that is to be conducted, who is to be trained, who is to conduct the training, the environment in which the training is conducted, and the means for assessing the effectiveness of the training.  This standardized approach to mental health training will also facilitate a rigorous quality control program that can evaluate if the training is being conducted as intended.

2.2.7 Refresher Training

Like most effective training, mental health training should contain refresher training modules.  Service members should not be repeatedly subjected to the exact same mental health training material because the training will inevitably become stale, which will likely blunt its effectiveness.  Off course, various modules provided over time and over the course of the deployment cycle serve to reinforce the key principles but refresher modules could certainly also be developed.  

2.2.8 Mobile Training Teams

Implementing mental health training on a large scale can be facilitated through the use of mobile training teams.  These teams can train service members directly but, more importantly, they can conduct train-the-trainer courses to certify other trainers.  

2.2.9 Sustainable

Whatever mental health training program is adopted, it must be sustainable and supportable.  The importance of the trainer and standardization has already been discussed in some detail.  Equally important is how long the training needs to be in order for it to be effective in increasing mental fitness.  In the military context, training time is a valuable commodity that must compete with a myriad of other demands.  Whatever system results, it must remain cognizant of the issue of time as well as other resources such as personnel, equipment, and coordination.  If too many resources are required, then in the long run, the training program may not be sustainable.

2.2.10 Program Improvement  

Along with ensuring that the training program can be sustained in terms of implementation, there also needs to be a vigorous system for continually assessing whether the mental health training program is achieving its stated goals and to identify how the program can be improved.  Unfortunately, military leaders may be reluctant to commit resources for program assessment and improvement.  Without such a program in place, however, there will be no systematic, on-going analyses to ensure that the mental health needs of service members and families are still being met. These program improvement efforts are not only important for ensuring the program remains effective, but these efforts are another way to ensure that service members do not become bored by the same material.

2.2.11 Policy

Even the most effective mental health training cannot be successful without a parallel effort on the part of the organization to institutionalize its implementation (Thomas & Castro, 2003).  In the case of the military, policy must be developed that supports and directs that mental health training be conducted.  There must also be guidance issued that describes how the training will be implemented.  In short, orders must be given that mandate that the military mental health training occur.  Otherwise, such training will be left up to the discretion of each commander, usually with the result that the training is not conducted to the standard that has been shown to be effective, or it will not be conducted at all.  

2.2.12 Leader Supported  

Whether the training is mandated or not, leaders are critical for the successful implementation of mental health training.  Leaders at all levels play an important role in service member mental health both directly and indirectly (see Britt, Davison, Bliese, & Castro, 2004; Castro, Thomas, & Adler, 2006).
The findings of an international military leaders’ survey on operational stress show that leaders themselves state that it are the commanding officers  who should be responsible for the psychological readiness of unit members (Adler et al., 2008). Consequently, their explicit and implicit support for a program can mean the difference between a supportive training environment and one in which the training is conducted as a way to “check the block” that simply meets a specific organizational requirement.  Leaders can demonstrate their support for mental health training by attending the training themselves, by emphasizing the importance of the mental health training to their subordinates, and by ensuring that the training is a priority on the unit calendar.  Research evidence demonstrating the efficacy of mental health training can directly impact the leader’s endorsement of the program.  If scientific findings can be provided to leaders showing them that mental health training is effective in increasing the mental fitness of their unit then the leaders are more likely to support the training.  Obtaining high profile endorsements from senior enlisted service members and officers can also enhance the acceptability of mental health training.  

2.2.13 Verifiable Claims

Credibility requires that any claims made regarding mental health training be consistent with verifiable facts that are based on scientific. Leaders need to be provided with realistic expectations about what mental health training will achieve and what it won’t, the organization needs to make decisions based on science in order to differentiate between effective training and another good idea, and professionals need to uphold the integrity of the field. 

2.2.14 Packaging and Multi-media

Effective mental health training needs good packaging.  While this implementation principle may sound superficial it is critical because it ultimately means that the information will be presented in such a way that the organization and the individual service member will be more likely to accept it.  Furthermore, good packaging through catchy slogans or the use of easy-to-remember acronyms, enhance the degree to which individuals are likely to remember the training content.  The use of humor can also make mental health training more engaging.  Still, care must be exercised that the training does not become so slick that the trainees are put off by the training or that the style distracts from the training objective or message.  


Wherever possible, multi-media (e.g., interactive computer simulations, video scenarios, music, gaming technology) should be considered in developing a mental health training program.  While there is no clear evidence that mental health training is more effective if it employs multi-media, the training is likely to be more engaging which increases the likelihood that individuals will attend to the training content.  Appropriately incorporated, multi-media training can also enhance standardization of training.  Multi-media approaches also help to underscore a central tenet of training:  training should be conducted to engage the three fundamental types of learners.  Visual learners prefer to be able to see the point written out, or visually depicted in a diagram.  Auditory learners prefer to listen and discuss the information.  Finally, experiential learners prefer to practice a concept and grapple with some task related to the concept.

2.2.15 Ownership

The final implementation principle reviewed here is ownership:  who actually controls the content of the training program and retains the right to revise it.  Mental health and mental fitness issues facing service members and their families are complex and varied.  How to build resilience and increase mental fitness in order to help these folks meet the demands of combat and deployment are equally complex and nuanced.  Thus, the content of the mental health training program needs to belong to military behavioral health care experts.  The content of mental health training must be determined by behavioral health experts.  They are the subject matter experts - not the commander, not the chaplains, not the policy makers or others who are interested in helping service members.  Obviously, these individuals are expert in their own areas and their input is invaluable for ensuring that the training material addresses issues in a way that is relevant to the audience.  In fact, the training development process should actively solicit input from a variety of domains such as operational leadership, the chaplaincy, military families and soldiers themselves.  However, caring about service member mental health or having been deployed to a combat environment does not make one an expert in mental health training; the behavioral care experts should own the content of the training, 

3.0 Conclusions

The goal of the RTG is to develop a NATO mental health resilience training package. Deliverables are Resilience Training Guidelines, Implementation Principles, as well as a standardized train the trainer program for mental health training. Through explicitly stating these implementation principles we can build toward delivering a system of mental health training for service members that is integrated, relevant, and effective. While this is not an exhaustive list of all the implementation issues that need to be considered when developing mental health training, it does represent the common issues that arise when implementing mental health training.


Based on these fundamentals the RTG will study current mental health training modules that are delivered in participating NATO countries on how and when it is being delivered.  It will provide valuable information to develop a NATO mental health training package to enhance the overall mental fitness of NATO forces.
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1.0
INTRODUCTION

In 2002, as part of the restructuring to improve health care delivery in the Canadian Forces (CF), the health promotion program, Strengthening the Forces (STF), was enhanced within the CF Health Services’ Directorate of Force Health Protection (DFHP) which included an addictions awareness and prevention (AAP) component. In March 2008, the Chief of Defense Staff (CDS) officially launched a CF Health and Physical Fitness Strategy which advocates for an addiction-free lifestyle. Based on best practices and the Ottawa Charter for Health Promotion’s priority action areas, the AAP section developed a comprehensive strategy in four program areas, specifically, alcohol, use of other drugs, gambling and tobacco use. Key addictions awareness and prevention activities are discussed and the current program evalution framework is presented.

2.0
BACKGROUND 

Health promotion is “the process of enabling people to increase control over, and to improve their health” (Ottawa Charter for Health Promotion, 1986).  STF uses this model when developing strategies to address health concerns of the CF.  This model consists of five pillars of health promotion practices: building healthy public policy; creating supportive environments; strengthening community actions; developing personal skills; and reorienting health serivices (Ottawa Charter for Health Promotion, 1986).  


STF programs address primary prevention by adopting a population health approach and by pursuing programming with demonstrated efficacy. STF offers programs in injury prevention and active living, nutritional wellness, addictions awareness and prevention, and social wellness. STF program specialists are responsible for policy and program development, program implementation, training and professional development and evaluation STF activities.  Programs are targeted at the establishment of healthy work environments and the development of skills to enable CF personnel to maintain and improve their health; the health promotion activities are not positioned to address clinical health conditions. 

A unique component of the STF program is the service delivery of the health promotion program.  The programs are delivered on the local bases and wings by Director General Personnel Family Support and Service (DGPFSS) staff through a formal service delivery arrangement. Health Promotion Delivery (HPDel) staff are trained by STF specialists in the four program areas and offered ongoing support and subject matter expertise.  In addition, CF military personnel and Department of National Defence (DND) civilian staff, are also offered this training to support the delivery of the addiction awareness and prevention programming and to build the CF’s capacity to provide health promotion to its members 


Addictions awareness and prevention is the promotion of an addiction-free lifestyle and supports mental health, well-being, and the operational readiness of the CF. In 2004, a literature and best practices review of primary prevention in addictions (Moloughney, 2004) was conducted for STF.  It recommended that the CF implement a multi-faceted, comprehensive strategy and that single, time-limited efforts or reliance solely on educational interventions would have little, if any impact. This strategy would include education programs focused on building awareness of policies, have a skill building component as well as transfer of knowledge that are based on interactive adult learning theory, include policies to reduce addictions related harms, and have social marketing/mass media campaigns to begin to shift toward more desirable social norms of lower risk drinking behaviours, stopping tobacco use, etc.  


As a result, efforts have focused on implementing a comprehensive strategy for the primary prevention of alcohol misuse in the CF and ensuring that educational activities focus on generating awareness about CF policies and guidelines are based on interactive adult learning theory;  an addictions awareness campaign and a tobacco cessation “I Quit Challenge” are carried out each year as well as working to promote policies that reduce addictions related harms in the CF.  

The CF Health and Physical Fitness Strategy, with its motto: “Healthy and fit for life” has the long-term goal to establish a culture of health and physical fitness in the CF where people take their health seriously and choose a lifestyle dedicated to eating well, engaging in regular physical fitness activities, maintaining a healthy weight and living an addiction free lifestyle.  The CF Health and Physical Fitness Strategy promotes an addiction-free work environment as one of its lines of operation.  


3.0
OVERVIEW OF ALCOHOL, OTHER DRUGS, GAMBLING AND TOBACCO USE AND COST IN THE CF

The Canadian Centre for Substance Abuse (CCSA) has estimated the health, social and economic costs associated with alcohol, tobacco and illicit drugs in Canada for 2002 (Rehm et al., 2006). The overall cost of substance abuse in Canada in 2002 was estimated to be $39.8 billion.  The number is broken into four major categories: productivity loss $24.3 (61%); direct health care costs 48.8 billion (22%); direct law enforcements costs  $5.4 billion (14%);  and  other direct costs $1.3 billion (3%). This overall estimate represents a cost of $1267 to every man, woman and child in Canada . It is interesting to note that tobacco accounted for $17 billion, alcohol accounted for $14.6 billion and illegal drug use accounted for the remaining $8.2 billion (Rehm et al, 2006). 


A 2010 report reviewed the leading causes of deaths in the Canadian military between January 1983, to December 2007 found that approximately 35% of all deaths were attributable to potentially modifiable behaviours, which include: suicide (219 non–alcohol-related deaths, 13%); smoking (159 deaths, 9%); and alcohol use (186 deaths, 11%) (Tien et al., 2010). The report called for continued support to offer comprehensive health promotion programming as well as addressing organizational or culture change. 


Alcohol was listed as the most frequently used drug in the CF. Results from the 2008/09 CF Health and Lifestyle Information Survey (HLIS) indicate that close to 93% of CF members drink alcohol, with 46% exceeding the recommended daily limit of 2 standard drinks per day.  In addition, 72% of CF members report binge drinking, and 20% report a score of 8 or more on the WHO Alcohol Use Disorders Identification Test (AUDIT), which indicates a high probability of hazardous drinking.  When you compare the data from the HLIS 2004 report, while there has been a slight decrease in the numbers of members drinking, binge drinking and hazardous drinking has increased (Figure 1). 
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Figure 1: Proportion Exhibiting Hazardous or Harmful Drinking (WHO-AUDIT), HLIS 2004 & 2008/9.


In terms of non-medicinal use of other drugs in the CF, such as illegal drugs, and the non-medicinal use of prescription and over the counter drugs, the survey found that  87% CF personnel reported no use at all in the past 12 months while 80% reported never using illegal drugs in their lifetime and 18% reported using less since joining the CF. Of those CF members that reported illicit drug use, 10% reported using one type of drug in the past 12 months, 2.5% reported using two or more non-medicinal drugs, 3% reported marijuana or hashish and 17% reported having worked with a member known to be taking drugs in garrison or on exercise.  In terms of non-prescription medication/over-the-counter, the two most commonly consumed were  pain relievers 76% and  cough/cold remedies 63%.


The HLIS 2008/09 also asked questions on gambling behavoiur  in the CF. The survey reported that 83% CF members participated in some type of gambling in the past 12 months with lotteries listed as the most popular followed by instant win/scratch tickets. The frequency of problem gambling reported among personnel was 0.6% using the Problem Gambling Severity Index (PGSI), from the Canadian Problem Gambling Index (CPGI).(Canadian Centre on Substance Abuse, 2001). 

Finally, in terms of tobacco use, the 2008/09 HLIS survey reported that less than one quarter of CF personnel are smokers and there has been an overall decrease in daily and occasional smoking between 2004 and 2008/09 in the CF population, (Figure 2).
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Figure 2: Smoking Frequency, HLIS 2004 & 2008/9
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Figure 2: Smoking Frequency, HLIS 2004 & 2008/9.

An ongoing concern is those members who reported using tobacco products after joining the CF;   24.5% stated that they started smoking after they joined the CF: 45% of those at basic training and 80% of CF smokers have increased or re-started smoking since joining the CF: 43% while on deployment.  These numbers are illustrated in the figure 3. 
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Figure 3: Smoking Initiation After Joining the CF and 


Times when Smoking was Re-started or Increased, HLIS 


2008/9


0


6%


45%


22%


20%


2%


26%


30%


43%


%


15%


30%


45%


60%


Basic Training  Occupational Training On Deployment  Other


Smoking initiation


Re-start or increase


smoking


0




Figure 3: Smoking Initiation After Joining the CF and Times 
when Smoking was Re-started or Increased, HLIS 2008/9.


The HLIS 2008/09 report estimated that if smoking initiation following enrolment in the CF were eliminated, there would be 3,383 fewer daily or occasional smokers currently enrolled in the CF, and the overall prevalence of smoking would be reduced to 17.5%. 


4.0
ADDICTIONS AWARENESS AND PREVENTION STRATEGY


Based on best practices and following the five pillars of health promotion, the Addictions Awareness and Prevention section of STF developed a comprehensive strategy in four program areas, specifically, alcohol, use of other drugs, gambling and tobacco use.


The CF has adopted a harm reduction approach to prevent and reduce harm associated with alcohol use.  A harm reduction approach accepts that a continuing level of alcohol use is inevitable and defines objectives as minimizing the adverse health, social, and economic consequences of alcohol use (Hobden,  & Cunningham,  2006). To promote responsible drinking practices, the CF uses the Low Risk Drinking Guidelines (LRDG) (Bondy et al., 1999))  published by the Canadian Centre for Addiction and Mental Health (CAMH).  The LRDG are evidence-based guidelines that recommend daily and weekly drinking limits to maintain low risk for alcohol related problems
. The objective within the STF Addiction Strategy is to increase awareness of LRDG in the CF and to increase awareness of alcohol and other drugs prevention resources in the CF.


Because of the implications regarding operational readiness, safety, job performance, absenteeism, liability, and the public image of the CF, it is CF policy that the use of illegal drugs and the misuse of prescription and over the counter (OTC) drugs are not tolerated
.  In accordance with its Drug Control Policy (DAOD 5019-3), the CF is committed to an impairment-free workforce by providing the appropriate tools and information to reduce or eliminate the drug-risk behaviours of CF members.  The essential elements of the CF Drug Control Program, established under Chapter 20 of the Queen’s Regulations and Orders for the Canadian Forces (QR&O), are education, deterrence, and detection, treatment and rehabilitation. Therefore, the objective of the STF Addiction Strategy is to support the education and prevention component through increasing awareness of prevention resources in the CF and to educate CF members on the policy with respect to illicit drugs.

In Canada, gambling operates under the control of provincial and territorial governments; therefore, the legislation may differ from province to province.  The objective within the STF Addiction Strategy is to maintain a proactive approach to prevent increased incidence of problem gambling.


Tobacco use affects military fitness levels and performance (Nelson & Pederson, 2008).  It has significant adverse impact on the operational capability of the CF by compromising endurance, lung function and blood flow to muscles which increases the risk of personnel being injured during their training.  The objective in terms of tobacco cessation is to increase the proportion of non-tobacco users among the CF and increase the proportion of tobacco users attempting to quit.

Logic models have been developed in the four program areas to illustrate the relationship between the key input i.e. resources, activities and the intended short, medium and long term outcomes (Appendix A). To follow is a brief description of the key activities. 

4.1
Alcohol, Other Drugs, and Gambling Awareness Program Modules


The Alcohol, Other Drugs and Gambling Awareness Program was released in November 2005. The program was developed under contract with CAMH and consists of 12, two-hour modules.  The modules were developed using an interactive, adult learning approach and were designed to be flexible so that the different bases/wings can choose from the various module topics depending on their respective needs and interests. Participants indicate through post course evaluation if there is an increase in knowledge and awareness. 


4.2
Facilitator Training (Train-the-Trainer)


In order to deliver the program modules, STF  provides annual facilitator training to HPDel staff, CF members and DND civilian employees. To maintain their qualification, these partners (CF members and DND employees)  are then required to assist HPDel staff in the delivery of the program modules.


4.3
Alcohol, Other Drugs and Gambling Awareness (AODGA) Supervisor Training


A review of the literature indicates that in order to bring about a change in culture with respect to alcohol use, personnel in middle management and leadership positions should be targeted as they have the most influence on the culture and social norms on the unit level (Moloughney, 2004).  This research  focused on how workplace culture can be developed to either be supportive of an individual attempting to remain drug free and/or enable behaviours and or attitudes that allow the behaviours to remain unchallenged (Shain et al., 2002).  For example, there is a perception that alcohol consumption forms part of the culture of the CF.  Unlike most workplaces, alcohol is readily available during working hours at military messes, and due to frequent isolation from community settings, members are more likely to socialize with co-workers when off duty, particularly during deployments and remote postings (Moloughney, 2004).  


Supervisor training on alcohol, other drugs and gambling is conducted at the local level through HPDel staff using the trained facilitators, in conjunction with the local CF Addictions Services within the CF Health Service Centres.  The supervisor training requires one formal training day.  The aim of the supervisor training is to build leadership capacity and prepare personnel in leadership positions to take an active role in the detection and management of alcohol misuse, drug abuse, and gambling problems and to promote an addiction-free environment in the workplace. Upon successful completion of the course, the training results are recorded in the supervisor’s personnal file. The training is delivered in accordance with the AODGA Supervisor Training Plan, which governs the conduct and evaluation of the training course and helps to ensure consistency in delivery across the various bases/wings. Practical tests, including case studies, role play in real life scenarios, and group activities are performed throughout the training course to assess the supervisor’s acquisition of knowledge and skills. 

In early 2009, an updated version of the CF Drug Control Program (DAOD 5019-3) and accompanying Program Manual were released.  Recognizing the important role that supervisors can play in the prevention and early detection of substance misuse and/or problem gambling, the revised program and CDS  directive (CANFORGEN (043/09))  make it mandatory for CF members in supervisory positions to receive the AODGA Supervisor training. Implementation of mandatory supervisory training has increased enrollment (Table 1) and provided an opportunity to incorporate an evaluation component into the training program.  An evalaution is currently underway to assess whether the training is being implemented as planned and to what extent it is achieving the expected outcomes. This process will be discussed later in the paper.


Table 1: AODGA Supervisor Training Enrollment Rates 2006-2010.

		Year

		Participants



		2006

		105



		2007

		269



		2008

		476



		2009

		719



		2010

		1608





4.4
Annual Addictions Awareness Campaign 


This campaign has occurred annually during National Addictions Awareness Campaign, the third week of November, since 2005. According to research there is strong evidence to suggest that mass media campaigns can produce positive changes in health-related behaviours especially when it occurs concurrently with the availability of treatment service and programming (Wakefield et al., 2010). Key goals of this campaign is to begin to shift CF social norms toward more desirable norms of lower risk drinking behaviours, no tobacco or drug use and continued low risk gambling practices. It also aims to increase awareness of services available to CF members and their families. 

The campaign features promotional items and activities to better educate CF personnel about issues surrounding addictions awareness and prevention, in accordance with an overall Canadian Forces Health and Physical Fitness Strategy. This campaign has also begun to work to increase the use of electronic technologies and media to increase its reach to more CF members, especially the populations who are reporting the most hazardous behaviours: young, single, male, non commissioned members. 

In 2010 the campaign slogan was "Our Forces Know…I Know…Do You Know? (When to say I’ve had enough; when to step in; when and how to ask for help)" and included information and activities about responsible use of alcohol and gambling, low risk drinking guidelines, healthy options for leisure time, as well as a list of resources available to those with substance abuse issues. This slogan reflects the CF’s commitment to working together to create an open dialogue about addictions and foster a workplace culture that supports a healthier, addiction free lifestyle.  It is also a social norming message, developed to challenge the beliefs of a high risk user and introduce cognitive dissonance by suggesting that the truth is different from what may be popularly thought in that individual’s smaller group’s norm.  These messages can stimulate a process of self-reflection a re-examination of what is normal (Berkowitz, 2004).

4.5
BUTT OUT Tobacco Cessation Program   


Butt Out is the CF Tobacco Cessation Program which helps tobacco users build- their skills and confidence to quit using tobacco products. The program is a self-managed change program based on adult learning principles that focuses on the process of quitting. The program helps with physical dependence by referral to CF Health Service Centres to access appropriate medication, and with the learned habit, by helping clients use problem solving to analyse why and when they use tobacco, and to find other things to substitute.

The program was developed specifically for CF personnel in 1980.  It was evaluated, and showed one-year quit rates of up to 50% for those who participated actively in the program. The program was subsequently revised and updated in 1995, 2003 and in 2009. Enrollment has steadily increased with the shift to a self help program that was implemented in 2005 (Table 2).   


Table 2: Butt Out, Tobacco Cessation Program Enrollment 2007-2010.


		Year

		Total

		Military

		Civilians/Family



		2007

		2096

		2041

		55



		2008

		2582

		2524

		58



		2009

		3104

		3059

		45



		2010

		3604

		3581

		23





4.6
Inform and Advocate for Integration of Health Promotion into Health Care Services


HPDel staff advocate for, and partner with, CF Health Service Centre professionals to enhance the preventive practices of physicians and other health care providers. Health care providers integrate questions about alcohol and tobacco use behaviour into their routine patient visits and encourage responsible use of alcohol and tobacco cessation. 

4.7
March 1st, “I Quit!” Challenge


The annual CF March 1st, “I Quit!” Challenge has been in effect since 2004 and is based on similar “ I Quit” programs run in other jurisdictions (Table 3). The Challenge targets tobacco users that are ready to quit and participants are challenged to stay tobacco-free for a one month period.  This type of challenge is intended to strengthen the connection between the intention and the actual decision to quit (van Osch et al., 2009). Quit and Win contests are based on the assumptions that: most smokers prefer to quit on their own; after 30 days of abstinence, quitters may remain smoke-free; and that widespread quit attempts may provide a network of support from other smokers trying to quit as well as non-smokers within the community (Cahill & Perera, 2008).   


Table 3: March 1st”I Quit !” Challenge Enrolment 2004-2010.

		Year

		Total

		Military

		Civilians

		Supporters



		2004

		3369

		876

		247

		2246



		2005

		3604

		915

		279

		2412



		2006

		3819

		1019

		254

		2546



		2007

		3717

		955

		284

		2478



		2008

		3306

		828

		274

		2204



		2009

		2958

		769

		217

		1972



		2010

		3177

		834

		225

		2118





The Challenge is based on the Transtheoretical/Stages of Change (Prochaska & DiClemente, 1983) model that suggests that tobacco users move through 5 stages of change. The challenge currently targets CF personnel, their immediate family members (spouse/partner and children), and DND public, non-public fund and Military Family Resource Centre (MFRC) employees who are tobacco user or former tobacco users who have quit within 6 months before the challenge begins.The rationale was  to help motivate recent quitters to stay tobacco-free since relapse rates are greatest during the first few months after quitting. If they succeed in remaining tobacco-free for 30 days, they are eligible to win prizes. 


The Challenge also includes supporters. A buddy support system is the most frequently used and appreciated cessation aid, and research indicates that the assistance of supporters consistently predicts successful short-term abstinence (Cahill & Perera, 2008) (van Osch et al, 2009).  Supporters must be non-tobacco users who are prepared to provide encouragement toward the goal of quitting, and they are responsible for certifying that the candidate kept his/her commitment not use tobacco for the entire month. The supporters are also eligible to win prizes generously provided by partnership with the CF CANEX and SISIP Financial Services.


4.8
Policy Development Related to Alcohol, Others Drugs, Gambling and Tobacco Use 


The DFHP specialists, primarily the Addictions Specialist, participates in the development and amendment of policies related to alcohol, other drugs use, gambling and tobacco use  to advocate for the inclusion of health promotion principles.  DAOD 5019-7 Alcohol Misconduct  DAOD 5019-3, the CF Drug Control Program, was recently amended.  One of the major amendments was the requirement for supervisor training for all CF members in leadership positions (supervisor training). Potential activities include advocating for policies that govern the pricing and availability of alcohol in CF facilities as well as fostering a tobacco-free work environment especially during basic and occupational training courses.  

4.9
Research, Surveillance & Evaluation


Research, surveillance and evaluation and ongoing review of best practices are key activities as part of the overall strategy. In addition, every four years the HLIS is conducted by the Epidemiology (EPI) section of DFHP with the CF to collect self-reported data on a variety of lifestyle behaviors including the use of alcohol, other drugs use, gambling  and tobacco use.  STF works with EPI to develop tools for data collection and complete evaluation of programming activities.  


5.0
EVALUATION FRAMEWORK FOR THE ADDICTIONS AWARENESS AND PREVENTION STRATEGY

A key challenge in health promotion is the measurement of program outcomes and the attribution of change. As long-term outcomes are not currently available, the evaluation framework focuses on implementation, reach, and the achievement of short and medium-term outcomes. An evaluation framework was developed for specific program activities and data collection is in progress (Appendix B).  

5.1
AODGA Supervisor Training Evaluation Process 

In conjunction with pre and post data collection the AODGA Supervisor Training is engaged in a one year follow up to determine long term behaviour change. The Kirkpatrick Model (TKM) is being used to  evaluate the effectiveness of this training program  (Kirkpatrick, 1996) ( Boverie et al., 1995). The model focuses on the following four levels of evaluation specifically: reaction, i.e. were participants (supervisors) satisfied with the training;  learning, i.e. to what extent did supervisor knowledge, skills and attitude change as a result of the training;  behaviour, i.e. to what extent did participants change their behaviour on the job as a result of the training (transfer of learning) and; results, i.e. what organizational benefits resulted from the training. 

This evaluation plan model for the AODGA supervisor training program focuses on Levels 1- 3 as well as on the implementation of the training (Appendix C). Feedback is being collected through an online trainer report form that captures data on number of participants, location and overall feedback from participants. The trainer report forms also captures instructor feedback, which can be used to help improve course delivery.


Preliminary results indicate the participants of the course are mostly: male; ages 40-49; MCPL/MS to CWO/
PO1; and, from the Army (Table 4). 

Table 4: Demographics of AODG Supervisor Training Course Attendees.

		

		

		

		

		



		Characteristic

		

		95% Confidence Interval



		

		

		%

		LL

		UL



		Sex

		

		

		

		



		

		Male

		75.0

		72.8

		77.3



		

		Female

		25.0

		22.7

		27.2



		Age

		

		

		

		



		

		Less than 30

		11.6

		10.0

		13.3



		

		30-39

		31.0

		28.6

		33.4



		

		40-49

		45.3

		42.7

		47.9



		

		50 or more

		12.1

		10.4

		13.7



		Rank

		

		

		

		



		

		MCPL/MS to CWO/CPO1

		70.2

		67.8

		72.6



		

		OCDT to CAPT/LT(N)

		12.2

		10.6

		13.9



		

		MAJ/LCDR to COL/CAPT(N)

		3.7

		2.8

		4.7



		

		Civilian

		9.4

		7.9

		10.9



		

		*Other

		4.4

		3.4

		5.5



		Element

		

		

		

		



		

		Air

		36.5

		34.9

		39.1



		

		Sea

		17.0

		15.0

		19.0



		

		Land

		46.5

		43.9

		49.2





*Other consists of: CPL, PTE, LS, CDS, MAT3, PTE MED TECH QL5


There is a statistically significant increase in mean knowledge score from the pre-test to the post-test [IRR=1.17, (p<0.001)] (Table 5).  

Table 5: Mean Knowledge Score from the AODG Supervisor Training Course.

		Score Type (range from 0-5)

		Mean (SD)

		N



		Pre-test mean knowledge score

		3.04 (1.07)

		1378



		Post-test mean knowledge score

		3.57 (0.94)

		1364





There was also a statistically significant increase in the proportion reporting 'Good or Very Good' confidence for all 4 confidence items from pre- to post-test (Table 6). 

Table 6: Self-Rated Confidence, Pre-Test and Post-Test.

		Self-reported Confidence Item

		Percent Indicating Better than Average Confidence (Good or Very Good) (95% CI)

		p value



		

		Pre-test

		Post-test

		



		Ability to recognize the warning signs and symptoms of alcohol, other drug use and/or gambling

		35.1 (32.7-37.6)

		87.9 (86.3-89.6)

		<0.001



		Awareness of DND policies on alcohol, other drugs and/or gambling

		37.6 (35.1-40.1)

		83.9 (82.1-85.8)

		<0.001



		Understanding the role of the supervisor in promoting an addiction-free work environment

		40.4 (37.8-42.9)

		92.6 (91.2-93.9)

		<0.001



		Implement strategies to support an addiction-free work environment

		18.6 (16.6-20.6)

		83.4 (81.5-85.3)

		<0.001





A one year follow up is currently underway (Nov 2010 to Oct 2011) to evaluate participant knowledge, skill, and attitude one year after course completion and to determine if there has been a change in behaviour and transfer of learning as a result of the training course. 

5.2
CF March 1, “I Quit!” Challenge Evaluation Process


The Challenge has been in effect for 8 years and each year a process evaluation is conducted based on feedback from HPDel staff  (note: the process evaluation does not include any feedback from participants).  However there has not been a year follow up to determine if the longer term objective that 25% of registrants remain tobacco free for at at least 12 months was achieved. 

In 2010 an outcome evaluation was conducted to determine whether the CF 2009 March 1ST, “I Quit!” Challenge is achieving its objectives (Appendices D and E). While accepting the limitations of a low response rate (23.7%), 27% of survey respondents abstained from smoking for the entire year (March 2009 - March 2010). As part of the Challenge members who had quit smoking 6 months prior to the Challenge were eligible to register as well as those planned to quit during the Challenge. Those respondents who had quit in 6 months prior to the Challenge were more successful at 1 year: (60% still tobacco free)  than smokers who tried to quit during the Challenge (12% remained tobacco free). 

At the time of the one year follow up survey follow up (June - July 2010) respondents were asked about their current smoking status: 19% of respondents had not smoked at all; 36% still smoked, but less than before; 42% still smoked about the same amount as before;  and 3% still smoked, more than before the Challenge. Given that this estimate is based entirely on self report, it may be an overestimate (Cahill & Perera, 2008). Additionally, this finding should be interpreted with caution as survey respondents may have been more successful in quitting smoking than non respondents.


Other information collected asked questions of the usefulness of  the Challenge to assist in their attempt to quit, the use of prizes and the target reach of the Challenge. Of those who responded to the importance of the Challenge in their attempt to quit, 28.5% indicated it was very important and 34.9% responded important (Table 7).   In terms of the use of prizes 10.8 % indicated very important, 16.1% responded important, while 28.5% felt it was neutral (Table 8). Finally in terms of target reach the Challenge reached 3.7% to 5.3% of the target audience, this is higher than other challenges of it kind that typically have a reach of between 0.5 to 3.5%.


Table 7: Importance of Participation in the March 1st, I Quit Challenge on Attempt to Quit Smoking.

		Importance of Challenge

		Percent (%)



		Very important

		28.5



		Important

		34.9



		Neutral

		25.8



		Not very important

		7.5



		Not important

		3.2





Table 8: Importance of Prizes in the March 1st, I Quit Challenge as a Motivation to Quit Smoking.

		Importance of prizes

		Percent (%)



		Very important

		10.8



		Important

		16.1



		Neutral

		28.5



		Not very important

		20.4



		Not important

		24.2





Data collection limitations included: problems with Internet/NCR-Net survey link not being accessible on personal computers; administration of the survey during posting season and during summer vacation; the emailed survey did not reach 110 of the 790 intended recipients for various reasons; and the short response time. As a result several recommendations have been made to improve data collection and  another survey is set for Challenge 2011. These recommendations are hoped to improve the evaluation of this campaign and the evaluation of all health promotion programs as we continue to work to address the challenges of monitoring effectiveness of primary intervention.


6.0
CONCLUSION

Offering evidence-based addictions awareness and prevention programs across the CF provides demonstrated benefits for mental health and well-being as well as operational readiness. STF's military-specific addiction awareness and prevention strategy provides a useful model that may be adopted by other militaries. STF’s innovative military-specific additions awareness and prevention programming and the CF HPDel system can provide a model for addictions awareness and prevention  that may be adopted by other militaries to support health and performance during times of combat, peacekeeping and humanitarian operations.  

7.0
REFERENCES 


Barrington Research Group Inc. (2005). An Evaluation Framework for Strengthening the Forces (StF). Final Report.


Berkowitz, A. (2004) The Report on Social Norms: Emerging Challenges and Issues for the Social Norms Approach. 3, (7).

Bondy, S. J., Rehm, J., Ashley, M.J., Walsh, G., Single, E, and Room R.(1999).  Low-risk drinking guidelines: The scientific evidence. Can J Pub Hlth; 1999 90(4):264-270.

Boverie, P, Sanchez Mulcahy, D, and Zondlo, J.A. (1995). Evaluating the Effectiveness of Training Programs.  Reproduced from the 1994 Annual: Developing Human Resources by J.W. Pfeiffer. Pfeiffer & Company, San Diego, CA.

Cahill, K., & Perera, R. (2008). Competitions and incentives for smoking cessation. Cochrane Datanase of Systematic Reviews , Issue 3. Art No. CD004307.


Cahill, K., & Perera, R. (2008). Quit and Win contests for smoking cessation. Cochrane Datanase of Systematic Reviews , Issue 4. Art No. CD004986.


Canadian Forces Drug Control Program, DAOD 5019-3. Released 2009-02-20.


Canadian Forces Alcohol Misconduct , DAOD 5019-7. Released 2010-07-12.

CANFORGEN 043/09 CMP 019/09 022032Z MAR 09 – Release of CF Drug Control Program Manual and Revised DAOD 5019-3.

CANFORGEN 148/10 CMP 063/10 101313Z Aug 10 – Release of DAOD 5019-7 Alcohol Misconduct.

CFAO 19-14 – Military Driver/Operator Permit (DND 404) – Restriction and Suspension.

CFAO 27-12 – Provision, Serving, and Consumption of Alcoholic Beverages (within the CF).


Canadian Problem Gambling Index: Final Report, February 19, 2001 Submitted for the Canadian Centre on Substance Abuse (CCSA) (CPGI) http://www.ccsa.ca/eng/priorities/gambling/CPGI/Pages/default.aspx.

Department of National Defence, Directorate of Force Health Protection, Evaluation Framework Addictions Awareness and Prevention Programs, June 2009. 


Department of National Defence, Directorate of Force Health Protection, March 1st, I Quit Challenge Project Management Plan, 2010.


Department of National Defence, Directorate of Force Health Protection.  Strengthening the Forces, Program Planning Document, 2010 -2012.


Department of National Defence, Directorate of Force Health Protection.  Training Plan: Alcohol, Other Drugs and Gambling Supervisor Awareness Training,  Revised,  September 2010.


Department of National Defence, Canadian Forces Drug Control Program Manual, Chapter 2, Education (2009). 


Department of National Defence, Health Promotion Program Implementation, ADM (HR-Mil) Instruction 04/05.


Health Canada. (2007). Reducing Alcohol Related Harm In Canada: Toward a Culture of Moderation. Recommnedations from the National Alcohol Strategy.  


Hobden, K.L. and Cunningham, J.A. (2006). Barriers to the dissemination of four harm reduction strategies: a survey of addiction treatment providers in Ontario. Harm Reduction Journal. 2006; 3:35.  (http://www.harmreductionjournal.com/content/3/1/35).


Kirkpatrick, D.L. (1996). Great ideas revisited: revisiting Kirkpatrick’s Four-level model.  Training and Development, 50 (1), 54-57. 


Moloughney, B.W. (2004). The Effectiveness of Primary Prevention of Alcohol and Substance Misuse and Abuse. Final report for Department of National Defence.

Nelson, J.P. and Pederson, L. L. (2008). Military tobacco use: A synthesis of the literature on prevalence, factors related to use and cessation interventions. Nicotine & Tobacco Research, 10:5,775-790.


Ottawa Charter for Health Promotion.  First International Conference on Health Promotion, Ottawa 21 November 1986. http://www.who.int/healthpromotion/conferences/previous/ottawa/en.

Prochaska, JO and  DiClemente, CC.(1983).  Stages and processes of self-change of smoking: toward an integrative model of change. J Consult Clin Psychol 1983 Jun;51(3):390–5.  


Rehm, J., Bailliunas D., Brochu S., Fisher, B., Gnam, W., Patra, J., Popova, s., Sarnocinska-Hart, A., & Taylor, B. in collaboration with Adlaf, E., Recel, M., & Single, E. (2006).  The Costs of Substance Abuse in Canada 2002 Highlights. Canadian Centre on Substance Abuse.


Responsible Gambling Council. Responsiblegambling.org, FAQ, Accessed February 26, 2009 - http://www.responsiblegambling.org/en/research/faq.cfm.

Shain, M.,  Bender, A., Gibson, J., Gnan, W., Siu, M., and  Suurvali, H. (2002). Paper prepared by The Scientific Advisory Committee to the Global Business and Economic Roundtable on Addiction and Mental Health. 


Tien, H., Acharya, S., et Redelmeier, D. (2010). Preventing Deaths in the Canadian Military. American Journal of Preventive Medicine, 2010; 38 (3) 331-339. 


van Osch, L., Lechner, L. R., Steenstra, M., Wigger, S., & de Vries, H. (2009). Optimizing the efficacy of smoking cessation contests: an exploration of determinants of successful quitting. Health Education Research, 24(1): 54-63.


Wakefield, B., Loken, B., et Hornik,R. (2010). Use of mass media campaigns to change health behaviours. www.thelancet.com Vol 376.


Appendix A: Logic Models 


Alcohol


Situation:  Results from the Canadian Forces (CF) Health and Lifestyle Information Survey  (HLIS) (2008/09) indicate that close to 93% of CF members drink alcohol, with 46% exceeding the recommended daily limit of 2 standard drinks per day.  In addition, 72% of CF members report binge drinking, and 20% report a score of 8 or more on the WHO AUDIT scale, which indicates a probability of hazardous alcohol consumption.  Alcohol misconduct means any conduct, other than a conduct deficiency involving alcohol, that is an offence under the Criminal Code or the Code of Service Discipline that includes the consumption or influence of alcohol as an element of the offence or as a contributing factor, including, but not limited to, the following offences: impaired driving; impaired driving causing bodily harm or death; refusing to comply with a demand to provide a breath or blood sample; drunkenness under section 97 of the National Defence Act or an offence under QR&O article 19.04, Intoxicants, if dealt with at court martial, or at summary trial if a court martial election was given; and stealing, assault or sexual assault
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Inputs Outputs   Activities   Participation   Outcomes   Short - term                Medium - term           Long - term  


What we do       Intended Reach       Long - term  desired results       Medium - term  desired results         Short - term  desired  results            


  National Working Group  Research/ best practices  Monitoring of emerging issues  Funding  Staff (program development & service delivery)  Program materials  Policies & applicable legislation 


Assumptions -Harm Reduction Strategy -Activities will lead to changes in behaviour  


External Factors   - External  addic tions  programs, changes in applicable  legislation, culture/social norms, secular trends,  access/availability , pricing    


Inform &  advocate for  integration of health  promotion into health care  service s    


Social Marketing   (National Addiction  Awareness Week)       


      CF members and  DND employees                    


Increased capacity to   deliver programs &  promote  addictions  awareness &   prevention        


Increased knowledge of  risks associated with  alcohol misuse  &   available resources         


Increased awareness  about L ow Risk Drinking  Guidelines &  other  alcohol - related CF  policies        


A dherence to L ow  Risk Drinking  Guidelines   (responsible  drinking practices)      


Reduction in  adverse  alcohol - related  consequences  in   the  CF     


Information - sharing    Alcohol, Other Drugs and  Gambling Awareness  Program Modules      


Improved  health &  operational readiness   of the CF    


Investments   


HP staff   DND partners   CF Supervisors                    


Participate in the  development/amendment of  CF polic ies to  prevent &  address misuse of alcohol    


CF health care  providers                


Decrease in  hazardous behaviour  associated with  alcohol consumption      


Responsible CF policies  and practices re lated to  access, availability,&  price   of alcohol        





Drug Use 

Situation:  The CF is committed to an impairment-free workforce by providing the appropriate tools and information to reduce or eliminate the drug-risk behaviours of CF members.  The use of illegal drugs and the misuse of prescription and over the counter drugs are prohibited. The HLIS 2008/09 survey found that  87.4% CF Personnel reported no use at all in the past 12 months with  79.5% reported never using illegal drugs in their lifetime and 18.1% reported using less since joining the CF. Of those CF members that reported illicit drug use 10.1% reported using one type of drug in the past 12 months, 2.5% reported using two or more non-medicinal drugs, 3.2% reported marijuana or hashish and  17% reported having worked with a member known to be taking drugs in garrison or on exercise. Substance abuse is a concern in the CF as it can impact on health and safety, job performance, absenteeism and benefits, liability, and the public image of the CF.   In terms of non prescription medication/over-the-counter the two most commonly reported as being used were pain relievers 76% and cough/cold remedies 63%. The extent to which abuse of prescription and over the counter drugs is occurring in the CF is currently unknown.
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Inputs Outputs   Activities   Participation   Outcomes   Short - term                Medium - term           Long - term  


What we do       Intended Reach       Long - term  desired results       Medium - term  desired results         Short - term  desired   results            


 National Working Group  Research/ best practices  Monitoring of emerging issues  Funding  Staff (program development & service delivery)  Program materials  Policies & applicable legislation 


Assumptions   -  Activities will lead to changes in behaviour/bring about  expected changes     External Factors   - External d rug programs, changes in applicable legislation, d rug trends in the  Canadian Population , a vailability, access      


Participate in the  development/amendment of  CF policies to prevent/   address misuse of drugs      


      CF members and  DND employees                  


Increased capacity to  deliver drug  abuse and  prevention training &  promote awareness  


Increased knowledge of  risks associated with drug  abuse and  awareness of  available resources         


Increased awareness  about applicable CF drug  control  policies        


  Decrease/help  eliminat e  illegal  drug use and  misuse of  prescription and  over the counter  drugs  in   the CF       


Impairment - free work  environment   


Information - sharing    Alcohol, Other Drugs and  Gambling Awareness  Program Modules       Alcohol, Other Drugs and  Gambling Modu les  


Increased health &  operational readiness  of  the CF    


Investments   


Social marketing / provision  of educational materials   Reduced morbidity &  mortality a ssociated  with drug use (due to  both health & safety  impacts)      


HP staff    CF Supervisors   DND partners                    




Gambling


Situation:  There is currently a low reported prevalence of problem gambling in the CF.  According to the results of the HLIS  2008/09  reported that: 83% CF members participated in some type of gambling in the past 12 months with the most popular being lotteries followed by instant win/scratch tickets. The frequency of problem gambling reported among personnel was 0.6%using the Problem Gambling Severity Index (PGSI), from the Canadian Problem Gambling Index (CPGI).The gambling industry has changed in the last 20 years and there is now an increase in internet/online gambling.  There is also a concern from a security and safety point of view regarding the use of DND equipment for gambling purposes.  The goal is to maintain a proactive approach to prevent problem gambling from becoming an issue in the CF, especially with the introduction of new gambling technologies.  
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Inputs Outputs   Activities   Participation   Outcomes   Short - term             Medium - term           Long - term  


What we do       Intended Reach       Long - term  desired results       Short - term  desired  results            


 National Working Group  Research/ best practices  Monitoring emerging issues  Funding  Staff (program development & service delivery)  Program materials  Policies & applicable legislation 


Assumptions   -   G enerating awareness will lead to prevention of problem  gambling   - E xternal factors will not increase current problem gambling rate  in CF     External Factors   - External programs   - N ational secular trends, introduction of new gambling technologies and  facilities  


Participate in the  development/amendment  of  CF policies to  prevent/address problem  gambling      


      CF members and  DND employees                  


Increased capa city to  deliver programs &  educate about  the risks  of  problem gambling        


Increase d awareness of  problem gambling,  applicable policies  and  available resources      


Maintain problem  gambling rate  among CF  members at 1% or  less      


Investments   


Social Marketing /  p rovision of educational  materials      


Medium - term  desired results      


The h ealth &  operational  readiness of  CF  is not impacted  by gambling      


Information - sharing   Alcohol, oth er Drugs and  Gambling      


HP staff    CF Supervisors   DND partners                    


Impairment - free  workplace      


Compliance with  CF policies  applicable to  gambling      




Tobacco Use 

Situation:  Tobacco use is a major health and safety hazard.  Results from the CF HLIS 2008/09 indicate that less than one quarter approximately 23% of CF personnel are smokers and there has been an overall decrease in daily and occasional smoking between 2004 and 2008/09 in the CF population. What is a concern is those members who reported using tobacco products  24.5% reported that they started smoking after they joined the CF and 80% of CF smokers have increased or re-started smoking since joining the CF: 43% while on deployment.
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Inputs Outputs   Activities            Participation  


Outcomes   Short - term               Medium - term            Long - term  


What we do       Intended Reach       Long - term desired  results       Medium - term  desired results         Short - term desired  results            


 National Working Group  Research/ best practices  Monitoring of emerging issues  Funding  Staff (program development & service delivery)  Program materials  Policies & applicable legislation 


Assumptions   - Activities will lead to expected outcomes    


External Factors   - Exte rnal tobacco cessation programs, implementation of new tobacco legislation,  secular trends, age, sex, education, rank  


Participate in the  development/ amendment  of  CF policies to promote  tobacco - free work  environment      


Butt Out Counselling  Program        


CF members & DND  employees who want  to quit smoking                  


Increase in the number  of individuals  attempting to quit        


Increased awareness  &  knowledge  of  hazards  of tobacco products to  self and others  & the  benefits of quitting        


Increase in tobacco  cessation success  rates      


Reduced morbidity &  mortality associated  with tobacco use (due  to both hea lth & safety  impacts)    


March 1 st  I Quit  Challenge   CF / D ND s mokers  &  f ormer smokers   


Improved  health &  operational readiness  of  the CF    


    All C F members and  DND employees              


Decrease in social  acceptance of tobacco  use  environment      


Decrease in initiation of  use of tobacco products  


Tobacco - free work  environment    


Investments   


Decrease in t he  number of  CF  members who use  tobacco products  


Social Marketing and  prevention activities        


Identified as a potential gap 


Inform &  a dvocate for  integration of health  promotion into health care  services        


CF health care  providers                  


Responsible CF policies  and practices  related to  access and availability  of tobacco products        




Appendix B: Alcohol, Other Drugs and Gambling Awareness Program Modules


[Sub-logic Model]
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Inputs Outputs      Activities          Participation   Outcomes        Short - term                          Medium - term       Long - term  


What we do       Intended Reach       Long - term desired  results       Medium - term  desired results         Short - term desired  results            


  National  AODG Working Group  Contract with CAMH (Research/ best practices)  Funding  Staff (program development & service delivery)  Program materials  Policies & applicable legislation 


External Factors   - External programs, chan ges in applicable legislation, culture/social norms, secular trends,  availability/access to program modules    


  Supervisor Training       CF personnel in  leadership  positions      MS/MCpl or  above                    


Increased capacity to  deliver program  material   & promote  addictions  awareness &   prevention        


   Incre ased knowledge of  risks associated with  substance misuse and  problem gambling      Increased awareness  about L ow Risk  Drinking Guidelines      Increased awareness of  applicable CF policies  and available resources   


   Increased  capacity to  detect & provide  guidance on substance  misuse & gambling      Increased capacity to  promote an addiction - free workplace        


A dherence to L ow  Risk Drinking  Guidelines   (res ponsible  drinking practices)      


Reduction in  morbidity &  mortality  associated with  substance misuse and  problem gambling   in   the  CF     


  Facilitator Training    (Train - the - trainer)    


Improved  health &  operational readiness   of the CF    


Investments   


Health Promotion  staff   DND partners                    


  Delivery o f program  modules  ( briefings/workshops , etc)      


  All CF members                     


Decrease i n  hazardous behaviour  associated with  substance misuse &  gambling      


Assumptions -Staff are adequately trained to deliver program modules, Education & information-sharing focusing on awareness /applicable CF policies will lead to increased knowledge & intent to change behaviour  


Addiction - free  workplace    




Appendix C: Evaluation Matrix – AODGA Supervisor Training Course

The table below presents the evaluation questions, potential indicators, methods, and data sources for the evaluation.


		Evaluation Focus

		Evaluation Question

		Potential Indicators

		Methods/Data Sources

		Timing & Responsibility for Data Collection



		Implementation

		Are CF Supervisors being trained as planned?  Why or why not? Should the amount of training, the timing of training, or the training delivery be changed in order to achieve intended outcomes?




		· # of training courses; # of supervisors trained; training completed according to plan


· Implementation objectives met


· Attendance rates


· Evidence of challenges


· Evidence of chain of command support


· Demand for training

		· Instructor/trainer feedback (Trainer report forms)


· HRMS


· Health Promotion records


· Focus group (potential use of AODGA National Working Group meeting)




		· After each training course (HP staff)


· Annually (or as needed)






		Levels 1 and 2 of TKM:


· Assessing supervisor satisfaction with training, and 


· Measuring acquisition of skill/knowledge (learning) 

		Are CF personnel in supervisory positions better equipped/prepared to recognize and manage issues pertaining to drug use, alcohol misuse, and gambling problems after they received supervisor training?




		· Supervisors who attended training report that they are more confident to detect and deal with AODGA issues


· Reported change in knowledge & attitudes


· Perceived utility of training 

		· Pre and post training questionnaire (anonymous)


· Learner evaluation activities/Course assessment

		· In classroom; before and after each course


· In classroom; throughout course 


· Course instructor



		Level 3 of TKM:


Change in behaviour / transfer of learning as a result of the training course

		To what extent are supervisors applying the training and promoting an addiction-free workplace?  

		· # of supervisor requests for AODGA briefings/materials


· Strategies implemented by supervisor to promote addiction-free workplace


· Increase in # of cases referred to Base Addiction Counsellors (BAC) by supervisors


· # of administrative actions 


· Evidence that social norm supports an addiction-free workplace


Challenge: linking these back to the training course

		· Post-training survey (6 or 12 months following training)


· Health Promotion records


· BAC records


· Administrative actions database


· HLIS




		· DFHP staff 


· Timing for post-training follow-up survey to be determined





Appendix D: March 1st, I Quit! Challenge
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Inputs Outputs   Activities   Participation   Outcomes   Short - term               Medium - term             Long - term  


Investments   Intended Reach      


Long - term  desired results       Medium - term  desired results         Short - term  desired  results            


 Funding  Staff (DFHP and service delivery)  Contest materials and promotional items  National Tobacco Working Group 


Assumptions      Incentives will enhance participation and motivation to  quit      30 days of abstinence will lead to higher rates of long - term cessation     External Factors      Secular trends, changes in applicable le gislation/policies, external  tobacco cessation programs, other tobacco cessation aids, age, sex,  education, rank  


Support participants  during  the  contest  


Promotion of contest  & participant  recruitment/  registration        


Obtain contest prizes       


  CF/DND  smokers and  former smokers  


I ncreased  awareness &  knowledge of  risks associated  with smoking &  benefits of  quitting          


Increased  number  of quit attempts          


Participants  remain smoke - free for 30 days        


Increase in  smoking cessation  success rates          


Decreased number  of CF m embers  who use tobacco  products      


Reduced morbidity  & mortality  associated with  tobacco use          


Improved health &  operational  readiness of the CF      


What we do      


Evaluation activities  




Appendix E: Evaluation Matrix – March 1st, I Quit! Challenge


The table below presents the evaluation questions, potential indicators, methods, and data sources for the evaluation.


		Evaluation Questions

		Potential Indicators

		Methods/Data Sources

		Time /OPI



		Reach



		Is the March 1st, I Quit! Challenge reaching the intended target population? Why or why not? Should more be done to increase participation in the contest?




		· Reach (Ratio of # of participants divided by estimated # of smokers in the CF)


· # of registered smokers meets identified goal of 1320 individuals


· # registered participants (smokers, former smokers)


· Level of awareness of the contest amongst CF members

· Evidence that certain target groups are being missed

		· Registration forms


· HLIS

· Feedback from Health Promotion staff

		DFHP



		Outcomes



		To what extent has the challenge helped smokers to make a serious quit attempt (e.g. 24 hours or more of non-use with the intention of quitting)?

		· Number of quit attempts for 24 hours or more


· Number of quit attempts is comparable to other quit and win contests



		· Participant follow-up survey (Self-report)

· Literature review




		1 year post-contest



		Did participants remain smoke free for – 


· the duration of the challenge (i.e. 30 days)?


· 12 months?

		· Quit rates are higher than those among other quit and win contests and/or among general Canadian population


· 25% of registrants remain smoke-free for at least 12 months

		· Participant follow-up survey (Self-report)

· CTUMS



		1 year post-contest



		Was there a change in consumption of tobacco products following the challenge?

		· Change in smoking behaviour before and after the challenge 




		· Registration form


· Participant follow-up survey (Self-report)

		1 year post-contest



		Resources/Cost-effectiveness

		

		

		



		What are the program costs?  Are the resources appropriate?  Are the costs reasonable relative to the (perceived) benefits of the challenge?




		· Cost/participant and cost/quitter are less than costs of morbidity /mortality associated with tobacco use


· Cost/quitter is similar to average cost from other  quit and win contests


· Opinions of program staff and participants of contest utility/ benefits

		· Contest budget


· Focus groups

· Literature reviews

		





[image: image10.emf] 












































� 	Zero drinks for lowest risk; no more than 2 drinks on any one day; and a maximum of 9 drinks per week for women and 14 drinks per week for men.  Measurements are based on standard drink sizes of 12 oz. of beer, 5 oz. of wine or 1.5 oz. of spirits.



� In accordance with QR& O (Chapter 20, Drug Control Program), a drug means:



(a) a controlled substance as defined in the Controlled Drugs and Substances Act (Statutes of Canada, 1996, Chapter 19); or



(b) any other substance, except for alcohol, the use of which can impair normal psychological or physical functioning and the use of which has been prohibited by the Chief of the Defence Staff
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ABSTRACT 

Serious mental health problems in the current large-scale NATO operations underscore the importance of predeployment mental stress resistance program. Therefore, the development of new effective training tools and coping strategies for the minimization of operational stress disorders is extremely important. The concept of closed-loop virtual reality adaptive stimulation (VRAS) proposed in this paper may strengthen cognitive capacities and cognitive strategies in mission-threatening situations through repetitive delivery of stressful stimuli and simultaneous practice of relevant stress-coping skills. Stimulation training strategy is based on the gradual exposure of trainees to real-life mission-oriented video clips characterized by different stressful context, semantics and emotional properties. These audio-visual stimuli activate a cascade of events in the brain, which evokes various emotional and cognitive reactions in trainees. Their emotional stress response assessment is based on comprehensive physiological measurements and artificial neural network emotional state estimation. The neurobiological objective of such training program is focused on strengthening the inhibition of the amygdala circuitry network response by the prefrontal cortex. The orbitofrontal/ventromedial prefrontal cortex (OFC/VMPFC) context-dependent regulation and attenuation of amygdala reactivity might be enhanced by learning new cognitive appraisal of perceived threats, which is supported by the VRAS training system. Better regulation of the amygdala by the OFC/VMPFC may reduce operational failures and may even decrease severe operational casualties. A stronger inhibition of the amygdala leads to a decreased activation of the hypothalamus and the brainstem nuclei. Therefore, we may expect to observe lowering of the physiological reactivity to stressful stimuli with improvement in the stress-coping skills. The context, semantics and emotional richness of stress exposure stimuli, as well as individual cognitive appraisal, have a dominant impact on the intensity of perceived threats during VRAS training exercises. This is critically important for the entire VRAS training psychological concept. Learning new cognitive appraisals of perceived threats is extremely important for maintaining soldiers’ emotional and behavioral control, mission success and minimization of the negative impact of stress on their mental health. The better amygdala regulation facilitated by the VRAS stress-resistance training program as a kind of new learning may provide contextual and cognitive regulation of stress response. Changes in the physiological reactivity of trainees during delivery of various stressful stimuli can be longitudinally monitored by the VRAS closed-loop system. Comparative analysis based on physiological measurements and functional magnetic resonance imaging (fMRI) in a pilot study of a small group of novice trainees versus ISAF deployment-ready Croatian soldiers is illustrated. Obtained pilot data indicate the importance of the parietal cortex and the temporo-parietal junction in coping with potentially stressful stimuli.

1.0 VRAS BASED STRESS RESISTANCE TRAINING

The main task and objective of NATO forces in the ISAF mission is to maintain maximum efficiency in the highly uncertain and stressful Afghanistan environment. However, intensive mission stressors may have huge impact on degradation of soldiers’ cognitive performance to maintain course of actions and to correctly and effectively execute critical operational tasks. Stressful emotions and thoughts may reduce cognitive performance and decision-making, which can strongly affect soldiers’ behavior and may cause tactical failures and even severe casualties reducing NATO’s operational effectiveness. Therefore, assessment of emotional and behavioral control of ISAF forces and their mental health is an important indicator of NATO’s readiness. Personal hardiness, stress reactions, stress resistance, as well as threat appraisal and coping strategies are important predictors of NATO soldiers’ potential in the highly unpredictable and ambiguous Afghanistan environment. Monitoring and predicting individual cognitive performance under stress is therefore an important research topic. Lack of psychological training and skills may significantly increase operational risks due to uncertain stress-related reactions of individuals. The development of stress coping skills and capabilities is particularly important for novice soldiers who may lack coping resources. Their limited coping potential, including high physiological arousal, gives them less capacity to cope with combat risks and dangers. Therefore, the development of their coping adaptive strategies to get better control of their arousal levels, and more cognitive resources for mission effectiveness in life-threatening situations, is vitally important. Improving their stress resistance capabilities through different innovations in military psychological training programs may have important role in the modernization of NATO’s military training. Virtual reality adaptive stimulation (VRAS) predeployment training tools presented in the paper are essentially a kind of stress exposure training, which may enhance soldiers’ cognitive, emotional and behavioral characteristics and coping strategies. VRAS stressful stimulations in combination with psychological and tactical support by the trainers’ team during the training session may strengthen the cognitive and behavioral potential of each individual to successfully cope with stressful situations. Strengthening the soldier’s appraisal and cognitions by learning principles of mental readiness training [1] using VRAS development tools may improve predeployment training quality. The VRAS training program can be designed to gradually increase stressor intensity from an initial baseline to highly stressful stimulations, developing trainee self-confidence and mental toughness. The diversity of VRAS real-life video clips stimulation makes stress situations less unfamiliar to the novice trainees and may lead them to more positive expectations and self-efficacy. The VRAS stimuli generation flexibility increases the stressful stimuli repertoire in teaching and developing soldiers’ relevant stress-coping skills, which complements stress-coping skills developed during the existing military and psychological training. Multimodal feedback is a crucial component of the VRAS development system since it ensures learning and developing new cognitive and emotional capacities. The VRAS multi-sensor feedback fusion is aimed to improve self-regulation of cognitive potential and coping skills of each individual. Emotional self-regulation using positive coping thoughts may minimize the deteriorating adverse physiological effects of acute stress and its long-term chronic consequences. Controllability and matching of new stimuli intensity with the emotional response of trainees is a main characteristic of VRAS adaptive mechanisms and its built-in state machine adaptive algorithms. Semantically and emotionally adaptive training tools are important for learning new coping skills that are transferable and applicable in uncertain stressful real-life operational environments. Customization of tactical operational contexts in which training exercises may take place is the main responsibility of the training team for developing the stimulation scenarios. Different contexts, multiple stressors, different missions and different landscapes based on real-life video clips enable comprehensive and well-crafted training scenarios. The role of military trainers, instructors, commanders and psychologists in the VRAS training exercises is extremely important in the context of the complexity and dynamics of the military training and coping skills development of trainees. Adverse stress impact on cognitive capacities can increase the likelihood of errors in soldiers’ judgment and functioning in the field, which may contribute to failures in responding to the life-threatening combat situations. Cognitive-behavioral training based on comprehensive VRAS stress exposure training tools may enhance existing military psychological training and improve stress-coping potential of the military personnel, based on personalized stimuli, emotional state estimation and adaptive matching of new stimuli to the physiological reactions of trainees. Basic building blocks of VRAS development system and its main functional units are described in the following section.

2.0 CONCEPT OF VRAS DEVELOPMENT SYSTEM

The focus of the VRAS development system is to support personalized delivery of audio-visual stimuli to the trainees based on changes in their emotional responses. Stimuli may generally include static pictures, sounds, real-life video clips and synthetic virtual stimuli. Emotional response is related to the physiology, voice, speech, facial expressions etc. In this sense, VRAS encompasses time-synchronized stimuli delivery, acquisition of emotional response, estimation of the trainee’s subjective emotional state and closed-loop control that selects the stimuli of appropriate semantics and emotional properties based on the estimated emotional state. 


The VRAS development system (Figure 1) has a diverse set of tools and an integrated workflow for configuration of different VRAS training sessions. The appropriate stimuli database (STIMDB) contains semantic and emotional annotations of stimuli, while training scenarios are contained in a scenario database (SCNDB). Processes related to the generation of the required stimuli relevant for the impending mission are described in section 2.1. These activities may include appropriate narratives read by the commanders in a stressful style if this is necessary to enhance the stimuli reality. VRAS trainees provide emotional annotations of delivered stimuli immediately after the session ends, which are stored in the trainee’s aggregated knowledge database (TAKDB) of each trainee, as well as in the STIMDB. 


Another aspect of the VRAS configuration is related to the estimation of the trainee’s subjective emotional state by the Emotional State Estimator (EmoEst). EmoEst learning is based on previously collected information regarding the trainee’s subjective emotional experience, physiological, vocal and facial emotional manifestations, semantic and emotional properties of all previously delivered stimuli. Such information, collected from VRAS sessions, has been stored in the TAKDB and is available for use in learning the EmoEst. The learned EmoEst is stored in the estimator database (ESTDB) and ready for use in the next VRAS session.

The supervisors of the VRAS training team, which include a commander, a psychologist and a software engineer, may wish to analyze the results obtained from all previous sessions or current VRAS session in order to update broader knowledge regarding the trainee’s comprehensive reactions and to adjust the new stimulation strategy used in the next VRAS session. The stimulation strategy of the VRAS session may be defined in various ways according to the supervisors’ preferences and stored in the strategy database (STRATDB), which is described in a later section of this paper. 

Any information regarding the trainee history and profile potentially useful for VRAS training should be defined in the appropriate machine-readable form. Examples of such structured information may include keywords that describe the earlier traumatic combat-related events that the trainee has encountered, the intensity of the trainee’s subjective emotional reaction to those events etc. In this way, VRAS has useful information regarding the semantics of the potentially highly stressful stimuli, and this information can be used in adjusting the stimulation strategy. Such information is also placed in the TAKDB of an individual trainee, and thereby in the reference knowledge database (RKDB), which includes TAKDBs of all individuals who participate in VRAS sessions.
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Figure 1: VRAS development system organizational structure.

Figure 2 sketches the four major logical subsystems [1] that make up the VRAS system, and their interactions during a VRAS session. The Stimuli Generator (StimGen) is a subsystem that generates audio-visual stimuli to the trainee. The StimGen receives control signals u(t) from the Adaptive Subsystem (AdaptSub) describing the desired media form, semantics and emotional properties of the stimuli to be generated. It then finds the most closely matching stimuli and exposes them to the trainee. The media in which stimuli may exist in the STIMDB may include static pictures, sounds, real-life video clips, or synthetic virtual stimuli. 

The EmoEst receives multimodal response signals MMR(t) of the trainee and estimates the trainee’s emotional state in a fixed frame time rate. Estimated emotional state may be represented in a multitude of ways. Typical representations include discrete emotions or dimensional model of emotions (e.g. see [3]), but any other representation may be appropriate as well, such as the level of stress, negative-neutral-positive etc. The multimodal response, computed features and the estimated subjective emotional state are forwarded as MME(t) to the AdaptSub, which may use any part of this information in decision-making. 

The AdaptSub may contain an application-specific closed-loop control strategy that personalizes the stimuli delivery to the trainee, based on the trainee’s emotional state. In order to deliver stimuli appropriately, the AdaptSub needs all available information that may be potentially relevant for making the right decision. The VRAS development system concept further allows that the AdaptSub by design has its decision making subordinate to the supervisors’ authority. Via appropriate message exchange, various modes of collaboration between the supervisors and the AdaptSub can be supported. 
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Figure 2: Model of VRAS in closed-loop self-adaptive mode.

The Supervisors’ Operating Station collects for the supervisors all information that may help improve situational awareness and facilitate decision-making. To this end, the Supervisors’ Operating Station generally needs to receive the same data from the StimGen and the EmoEst as the AdaptSub. Removing the AdaptSub from the VRAS model implies that the supervisors manually deliver the stimuli by means of the StimGen, while using the EmoEst to obtain extensive information regarding the trainee’s emotional state. Furthermore, the StimGen and the EmoEst may be functionally usable for the supervisors even in a standalone fashion. 

2.1 VRAS Tools for Stimuli Generation 


The VRAS StimGen enables generation of multimedia and virtual stimuli, which are the best match with respect to semantic content, emotional properties, and general context of the soldier’s future tasks and missions. VRAS StimGen supports several different methods of formal knowledge presentation and knowledge discovery. The first step in the intelligent generation of stimuli is the creation of a mission-specific annotated database with multimedia and VR scenes. The Stimuli & Scenario Development Team in Figure 1 includes several specialists like squad leader, psychologist, software engineer etc. The StimGen searches VRAS stimuli libraries based on input parameters given by the team leader or the AdaptSub. The software engineer uses custom command language syntax for stimuli database access to generate the most relevant multimedia stimuli for specific exposure strategy. The command language is designed to be user-friendly, enabling efficient man-machine communication to the trainer. In the VRAS closed-loop mode, the StimGen is controlled by the AdaptSub with control messages according to the appropriate format. These control messages integrate the AdaptSub and the StimGen into a closed-loop system mode for self-adaptive stimuli session. The control messages are semantically and emotionally streamlined, and also individually adapted to trainee’s current physiological response. Command language and control messages allow complete administration of the StimGen actions in open- and closed-loop operational modes.

Management of multimedia and VR stimuli databases


The StimGen uses emotionally, semantically and contextually annotated stimuli stored in its own local multimedia library. The International Affective Picture System (IAPS) [4] and the International Affective Digitized Sounds (IADS) [5] are examples of publicly available databases of static pictures and sounds. These databases have poorly expressed semantics and no context descriptors whatsoever. In addition, their stimuli have generalized content which is not customized to military settings of current NATO ISAF peacekeeping mission. It is necessary to construct domain-specific VRAS stimuli databases in order to reach a better semantic alignment between stimuli content, sights and sounds of Afghanistan. Desirable stimuli have to be created from various multimedia documents: images, video and VR scenes. The images, video and VR scenes are retrieved from any available multimedia resource such as an Internet image repository, television and news agency archives, actual helmet-cam video footage, etc. Video clips are more favorable emotion elicitation media, because they have very high attentional capture and intensity [6]. The retrieved documents are thoroughly looked over and examined by the VRAS Stimuli & Scenario Development Team and Annotation Team. They are accepted for VRAS training sessions. VRAS-accepted stimuli affective, semantic and contextual content has to be approved, annotated and stored in a machine-readable format in the local VRAS database. This task is challenging and time-consuming due to its high requirements and sheer volume concerning the emotional, semantic and contextual annotation of multimedia documents. Examples of command language messages issued by the training team to the Stimuli Generation are illustrated below:


get 
content(sem(keywords(Mazar al sharif,ambush,village)) AND emo(rectangle(2.1, 6.5, 3.1, 9)) AND context(year=2006));


get 
content(sem(keywords(Helmand,country,Taliban,poppy fields)) OR context(year=2010,month=1-5)),stimuli-count(20);


get 
content(sem(keywords(Kandahar,ambush,village), metrics(Wu-Palmer)));


Keywords illustration for Afghanistan-specific stimuli are: Afghanistan, attack, ambush, IED, improvised explosive device, RPG, AK-47, bomb, mine, anti-tank mine, mortar attack, explosives, insurgency, suicide bomber, soldier, police, Taliban, civilians, locals, dead people, dead children, injured people, injured children, hospital, school building, bombed school, massacre, village, road, bridge, mountain, mountain pass, cave, poppy field, opium, irrigation, military base, safe zone, vehicle, transport, convoy, vehicle, Humvee, LAV, patrol, village clearing, assault, rescue, close support...


Knowledge representation


The semantic content of VRAS stimuli and its affective annotation predominantly influences perceived threats on trainees and is of the greatest importance for the success of the mental readiness training. Since IAPS and IADS databases are information-poor, semantically scattered and with patchy taxonomy, we implemented Princeton’s WordNet lexical database of the English language [7] in the VRAS stimuli database. WordNet is a widely accepted formal knowledge representation mechanism containing over 200,000 word-sense pairs organized into synonym rings (synsets) that can be used to expand the vocabulary for description of VRAS stimuli content. All synsets are arranged by their meaning into a single graph which allows assessment of semantic distance between any two words in the WordNet’s vocabulary. This important ability enables detection of stimuli annotated with keywords that are similar and not necessarily identical to the keywords given as input in the command language and control messages. Similarity, relatedness and distance between hierarchically ordered keywords can be automatically calculated using several metrics which are implemented in the VRAS. The most important metrics family is based around the edge-counting principle where the semantic distance between any two nodes in the semantic graph is directly proportional to their shortest distance, i.e. to the least number of nodes between them. 

Knowledge about the objects incorporated in the stimuli, events and their respective interworking is stored separately from multimedia STIMDB database in the STIMKDB knowledge database. Stimuli content is identified during the VRAS stimuli database construction process and represented with formal keywords from a supervisor’s vocabulary. Every change in this type of vocabulary has to be approved and new keywords cannot be added or changed without retaining semantic relationships with other keywords in the WordNet graph. Consequently, the semantic description of stimuli remains organized and undisturbed. Each stimulus can be described with any number of keywords. There are no restraints in detail or complexity of the semantic annotations apart from those that are imposed by the content of the WordNet graph. The necessary level of detail in the semantic description of VRAS stimuli is agreed upon by the Annotation Team (Figure 1). The annotated objects are described with nouns, whereas the actions they take are described with verbs. The several tens of thousands different English words available in the WordNet are usually enough to achieve adequate description level, but if even richer description is necessary it is possible to introduce specialized WordNet domains. We also use the emotionally-annotated databases Affective Norms for English Words (ANEW) [8], Affective Norms for English Text (ANET) [9], WordNet domains for expression of emotions and public opinion - WordNet Affect [10] and SentiWordNet [11]. Data mash-up from all these sources ensures richer semantic expressivity to the experts and enables them to use a broader vocabulary in VRAS stimulation tools. To enrich these semantics further, we integrated IEEE’s Suggested Upper Merged Ontology (SUMO) [12], which has built-in WordNet sense mappings and allows reasoning about the commonsense knowledge that is implied in the description of multimedia files.


Stimuli meta-data and context


Apart from the semantics and emotions, each multimedia document has a specific context, i.e. information about itself and its content. This meta-data cannot be overlooked since it may be helpful in querying the multimedia database and stimuli retrieval. Images, sounds, video-clips and VR scenes are a part of emotionally annotated databases, however their properties such as title, creator, date and time when they were created, location name, location description, GPS coordinates of the location, multimedia type and format must be explicitly specified. Also, VRAS uses links to DBPedia pages in order to achieve a common understanding in data structure and allow expansion of context description. For enrichment of knowledge about the multimedia content and description of stimuli context, the StimGen uses the ISO-standardized Dublin Core metadata element set [13]. Since this set is a de facto standard for cross-domain information resource description it can ensure a simple and standardized set of conventions for description of resources in emotional annotated databases such as IAPS and IADS and simplifies collaborative and cross-domain data exchange.

Automatic stimuli selection


Design of an appropriate exposure sequence takes into account psychologically relevant parameters of each individual trainee and their military operational challenges. Intelligent generation of multimedia and VR relieves members of the training team from repetitive and labor-intensive tasks enabling optimal adaptation of stimuli sequences during mental readiness training sessions. StimGen supports data retrieval by searching and browsing by means of implemented procedures of knowledge discovery in affectively annotated multimedia documents. In the searching paradigm, StimGen selects the concrete stimuli by distance minimization along three data axes: semantics, emotions and context. Firstly, stimuli are selected semantically by pattern matching of the keywords from the stimuli database versus the keywords specified by the control messages. It is important to note that these keywords in fact represent knowledge representation formalism, since they have a well-defined syntax and semantics that can be used to generate new knowledge from the existing one. Secondly, stimuli are searched according to the affective valence/arousal values specified by the machine control messages or the VRAS command language and the emotional annotations of stimuli in the multimedia database. Finally, the third component in selection of concrete stimuli is context, meta-data or data about the stimulus itself such as time, date and location where the multimedia document was created, who is the author and the owner, what are the technical properties of the documents (multimedia format, width, height, resolution, color depth, etc.). Emotional properties, semantics and context in the search query can be specified separately or together, and the StimGen will choose the most appropriate stimuli according to cumulative distance minimization. After the most appropriate stimuli have been retrieved from the stimuli database they have to be sorted according to their rank so the best-matched documents appear before others. In this stage of the automatic stimuli selection process, the ranking algorithm will calculate compound semantic and emotional distance between the input terms in the supervisor’s command language or control messages, and the descriptive keywords in the retrieved multimedia documents. Further improvements of the selection are possible through application of data mining, intelligent algorithms and artificial reasoning to automatically identify content in new multimedia documents. 


The following example shows a list of messages that will generate a sequence of video-clips from Afghanistan, from relatively peaceful but anxiety-packed scenes of driving through Kabul, interacting with local people, with intensive and violent footages of close combat taken with helmet-cams:


u(t1) = (1; VIDEO; EMO; ε; Afghanistan, Kabul, driving, road, trucks, people, city; ε; ε; 3.8 6.3; ε)


u(t2) = (2; VIDEO; EMO; ε; Kandahar, countryside, ambush, RPGs, AK-47, shooting, taking cover, returning fire, calling support; ε; ε; 3.5 6.1; ε)


These Afghanistan-related video sequences, illustrated
 in the following figure, are obtained by the selected control messages of 30-second duration and will be used in experimental testing based on physiological VRAS measurements and neural activity functional magnetic resonance imaging (fMRI).
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Figure 3: Example of low valence/high arousal video sequence with Afghan-related semantics used for VRAS training.

2.2 VRAS Tools for Emotional State Estimation


The EmoEst provides comprehensive multimodal information regarding the emotional state response of each individual in the form of physiological (heart rate, skin conductance, respiration, etc.) and audiovisual (facial expression, voice, gesture, posture, etc.) response of the trainees. The emotion relevant signal patterns may widely differ from person to person and from situation to situation; therefore, EmoEst needs to be gradually learned for each trainee. This section describes the concept of progressive emotional state learning and estimation (Figure 4), based on physiology signals like skin conductance (SC), electrocardiogram (ECG), heart rate (HR), respiration rate etc.
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Figure 4: EmoEst learning process.

Initial VRAS screening based on IAPS/IADS stimuli


The initial screening sequence begins with corresponding physiological measurements of a neutral low-arousing “baseline” stimulus and pairs of IAPS pictures and IADS sounds with congruent valence, arousal and semantics. The emotional patterns of initial screening sequence uniformly cover 2D valence/arousal space. After the initial screening sequence, the trainee provides subjective ratings of emotions elicited by each presented stimulus in terms of valence and arousal. Based on their subjective ratings, an emotional map is created that serves as a reference starting point. The data collected during this session represent an initial snapshot of the trainee’s reactions on general IAPS/IADS stimuli. 
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Figure 5: Off-line learning steps.

Based on the IAPS/IADS delivered stimuli, recorded physiology and subjective ratings, the first version of the EmoEst is learned. EmoEst separately estimates unquantized values of valence and arousal. The off-line learning procedure has the following steps:


1. Raw physiological signal processing. Includes preprocessing, waveform detection (like QRS complex detection, SCRs detection, etc.) and additional physiological signal extraction (like heart rate from ECG, respiration rate from respiration sensor, etc.)


2. Physiological features extraction. Based on the preprocessed signals, a set of physiological features that might indicate the trainee’s emotional state is calculated. Typical physiological features are statistical measures such as mean, standard deviation, minimum, maximum or mean of first difference of each signal, heart rate variability (HRV) features, amplitudes and frequency of skin conductance responses (SCRs) etc.


3. Feature selection. Using the Sequential Floating Forward Selection (SFFS) [14] algorithm, a selection of physiological features is conducted for valence and arousal estimators. As a criterion function of SFFS that needs to be maximized in order to determine the best feature set, an accuracy of estimation obtained using leave-one-out cross-validation [15] has been used. Selection of the physiological features speeds up EmoEst learning and contributes to the accuracy of estimation. 


4. EmoEst supervised learning. Using data obtained by pairing the selected physiological features (PFS1,…PFSn) with valence/arousal subjective ratings (vs, as) supervised learning is used to set the estimators’ parameters (see Figure 6). 
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Figure 6: Supervised learning scheme for EmoEst arousal estimator.

The output of the first learning phase is the first version of the learned EmoEst: the relevant physiological features have been selected and functions that compute the emotional state of the trainee based on the selected features have been learned. Such functions can be obtained by using, for example, an artificial neural network, support vector machine, REPTree, etc. Learned EmoEst can be used later during VRAS sessions to estimate, on the basis of measured physiology, the emotional state of the trainee. In Figure 7 an example of the learned EmoEst arousal estimator based on an artificial neural network is shown. Certainly, the EmoEst also has a similar valence estimator, which may use a different set of physiological features compared to the arousal estimator.
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Figure 7: An example of the learned EmoEst arousal estimator based on artificial neural network.

VRAS training sessions based on real-life video clips

VRAS sessions use real-life video clips with content which approximates the situations that might be potentially encountered in the impending mission. The video clips can be shown to the trainee in a predetermined fashion, or they can be determined by AdaptSub based on the trainee’s physiological, vocal, facial and/or subjective manifestations of emotion. Video clips are presented to the trainee jointly with congruent narratives, in which the instructions and comments of the commander and potentially other unit members can be heard as a part of emotionally based communications and cognitive and emotional learning.


After each VRAS session, the trainee provides subjective ratings of emotion elicited by each presented stimulus in terms of valence and arousal. Similar to the initial screening, after each sequence of VRAS training, EmoEst off-line learning is being preformed (see Figure 4), which contains raw physiological signal processing, physiological features extraction, feature selection and EmoEst supervised learning (Figure 5).

2.3 VRAS Tools for Adaptation of Stimulation Strategy 

All VRAS tools are introduced to provide new value to the existing psychological preparations for highly stressful missions. VRAS supervisors use these available tools jointly with existing training approaches to shape the trainees’ cognitive appraisals of highly stressful situations in the most adaptive way. To this end, during multiple VRAS sessions, delivery of audio-visual stimuli evolves with the progress of the trainee, as well as with the growing supervisors’ understanding what the best stimulation strategies might look like.

The first session in VRAS psychological training support is the initial VRAS screening session, which according to section 2.2 includes delivery of IAPS/IADS congruent pairs of static pictures and sounds. The supervisors may update stimulation strategy for all later sessions that use real-life video clips, after analyzing the data from TAKDB collected during earlier sessions. For example, the supervisors may find strong physiological reactions across VRAS sessions to stimuli of certain semantics, and decide to create a specific predetermined scenario that focuses on this semantics and context. At a particular point during the subsequent VRAS session, such scenario can be selected by the supervisors and delivered to the trainee. Alternatively, the supervisors may specify the keywords denoting the desired semantics for the next session, and type the keywords during the VRAS session for interactive closed-loop delivery of desired stimuli. If additional automation is desired to adjust stimuli duration to the fluctuations in the trainee’s emotional reactions, the automatic closed-loop stimulation strategy focusing on specific semantics and tactical scenario may be defined by the commanders and psychologists. In any case, the stimulation strategy can be automatically updated or predefined in advance and stored for use in a subsequent VRAS session. Besides referring to the stimuli semantics when defining the stimulation strategy for the next VRAS session, emotional valence/arousal properties of stimuli can also be used explicitly, because all stimuli have emotional annotations assigned in the STIMDB. 

Updates to the stimulation strategy between sessions by the supervisors, as well as delivery of individual stimuli within a particular session, may be represented as a state machine that also includes different fuzzy logic algorithms. In this sense, depending on the judgment of the VRAS supervisors, parts of the strategy may be implemented in the AdaptSub. However, structure of this state machine depends on specific stimulation training goals and objectives. A sketchy illustration of a potential state machine is given in Figure 8, which is constructed from the pseudocode of the stimuli delivery algorithm [1]. The figure shows that at the beginning of any session other than the first one, the AdaptSub retrieves its internal state and required data from prior sessions. Next, the session includes several minutes of baseline measurements, e.g. without delivering specific stimuli. This is necessary to control for the effects of day-to-day variations in the trainee’s emotional responses, like those in autonomic physiology. Following the baseline measurements, the session consists of multiple cycles of exploratory and repetitive stimuli delivery stages. In the exploratory stage, the trainee is presented with various stimuli from the stimuli database, according to the search algorithm in the stimuli space determined by the VRAS supervisors. The trainee’s estimated emotional state may be used for ranking the stimuli based on their potential to elicit observable emotional responses. The stimuli rank list is updated upon every delivery of a new stimulus in the exploratory stage. The supervisors may choose the stimuli in real time according to their judgment, or use the search algorithm implemented as the computer program (e.g. which applies fuzzy rules to the trainee’s estimated emotional states). When a sufficient number of stimuli has been found to elicit considerable emotional manifestations, the repetitive stage may repeatedly deliver them for application and strengthening of the trainee’s stress-coping skills under the supervisors’ guidance. Exploratory and repetitive stimuli delivery stages may alternate multiple times before the session ends. Finally, the AdaptSub stores its internal state for retrieval at the beginning of the subsequent session. All the time during the session, time-synchronized information regarding the delivered stimuli, emotional responses, and estimated emotional state is stored in the TAKDB.
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Figure 8. An illustration of a high-level state machine for stimuli delivery during VRAS session.

3.0 NEUROBIOLOGICAL CONSIDERATIONS 

Upon delivery of an audio-visual stimulus, the information from audio and video sensors travels via the sensory thalamic nuclei to the primary auditory and visual cortices, and later on to the secondary associative cortices for further processing. The multimodal integration of these audio-visual mental maps with long-term memories is performed in the parietal-temporal-occipital association cortex (PTOAssoc) [16]. These brain circuits have bidirectional connections with the prefrontal association cortex (PFC), which is likewise bidirectionally connected with the amygdala. The “top-down” regulation of amygdala by the orbitofrontal/ventromedial prefrontal cortex (OFC/VMPFC) [17] is particularly important, since it involves an integration of cognitive appraisal information, by bidirectional connections between parietal-temporal-occipital region and dorsolateral prefrontal cortex (DLPFC). This regulation of emotions based on strengthening cognitive appraisal potential and coping skills provided by the new contextual stress adaptive learning through PTOAssoc and DLPFC interconnections is extremely important. Therefore, an approach to improving the stress resistance, which involves “familiarization” with stressful situations via repetitive stimulation, may strengthen soldiers’ cognitive appraisal abilities regarding potential threats. These training processes make amygdala regulation and inhibition by the OFC/VMPFC activity during the execution of stressful tasks more efficient on synaptic level. A stronger inhibition of the amygdala leads to a decreased activation of the hypothalamus and the brainstem nuclei and consequent downregulation of the visceral system. Therefore, we may expect lower physiological reactivity to stressful stimuli with improvement in the stress-coping skills. Changes in the physiological reactivity of an individual during delivery of various stressful stimuli can be also longitudinally monitored by VRAS system. The context, semantics and emotional richness of stress exposure stimuli and cognitive appraisal of these stimuli as real threats [18] predominantly determine amygdala response and its couplings with other brain structures. This suggests the importance of threat appraisal cognitive brain structures and mechanisms, like PTOAssoc. This is critically important for the entire VRAS training psychological concept. Threat perception and corresponding response can be evaluated by VRAS physiological measurements, as well as fMRI.

The threat appraisal objective includes stimulus evaluation according to the algorithm which takes into account the following criteria: threat/stimuli/event relevance, implication, coping potential and normative significance [19]. Relevance criteria are concerned with how relevant the threats/stimuli are for the trainee. For example, if the threats/stimuli are regarded as personally irrelevant, no emotion is elicited. Additionally, novel threats/stimuli are typically appraised as relevant, as they are unknown to the trainee and are worthy of mobilization of attention toward them. According to implication criteria, the threat/stimulus is evaluated with respect to how much it facilitates or obstructs the attainment of the trainee’s goals. If the goals are obstructed, negative emotions are elicited; alternatively, positive emotions occur. The trainee also estimates likelihood of future consequences of the threat/stimulus, when assessing its implications. Assessment of coping potential is related to the ability of the trainee to deal with the consequences of the threat/stimulus event. Here, the trainee assesses whether it is in principle possible to influence the event or its outcomes and how much of the desired influence the trainee is capable of exerting. Furthermore, the degree to which one can adjust to the consequences of the event is evaluated, when the event is not controllable at all or there is a lack of means to exert the desired influence. Thus, the trainee seeks ways of restoring balance following the induced perturbation, e.g. by targeting the threat/stimulus that caused this perturbation or by accepting its consequences. Evaluation of the normative significance of the threat/stimulus event entails testing it against the criteria of compatibility or incompatibility with the trainee’s self-concept and social norms and values. This assessment yields a degree of compatibility, can be applied both to the threat/stimulus itself and to the possible coping responses, and it requires the most sophisticated biological machinery of the PFC. 


Therefore, strengthening the cognitive appraisal of real mission threats is extremely important for mission success and attenuation of the negative impact of stress on the mental health of NATO soldiers.

4.0 PILOT STUDY REPORT

Initial experimental fMRI research has been done with a few novice and ISAF deployment-ready soldiers who finished 6-month predeployment training and were ready for immediate deployment to Afghanistan. Some comparison of their emotional and cognitive potential versus novice candidates has been done using VRAS EmoEst and fMRI. Due to the budgetary restrictions, a small group of participants has been included in the fMRI study, with an equal number of novice and deployment-ready soldiers. However, this initial study is not the best choice for more evident evaluation of VRAS effectiveness in stress resistance training. Paradigm of Afghanistan video stressful situations that may potentially happen soon in the field to some of them has been designed by the Stimuli Generator expert team. fMRI paradigms with mission-relevant real life video clips were shown to the deployment-ready and novice soldiers. Each fMRI paradigm consisted of three static pictures of a black “+” sign on a white background, alternating with three video clips. Every static picture or video clip lasted 30 seconds, thus making a specific paradigm last 3 minutes. 


Functional imaging data were preprocessed and analyzed using SPM2 (Wellcome Department of Imaging Neuroscience; see www.fil.ion.ucl.ac.uk/spm). Here, we have illustrated only the differences in their mental involvement related to the challenging Afghanistan mission environment. The most significant results obtained by the SPM analysis were the differences between deployment-ready and novice soldiers comparing their PTOAssoc and PFC activation on the combat paradigm (Figure 9). Deployment-ready soldiers showed greater activation in the temporo-parietal junction (areas that have been recently described as important for the negative affectivity and social inhibition [20]) and in the superior parietal lobe known for its roles in integrating sensory information from various parts of the body and visuospatial processing. Preliminary and limited testing shows greater involvement of the deployment-ready soldiers in the Afghanistan combat video clip; this is in line with appraisal theory regarding their perception of a threatening environment that is much closer to them than to the novice recruits. It suggests that Afghanistan stressful combat stimuli relevance, congruence and ego-involvement is more evident in the ISAF deployment-ready participants rather than novice soldiers.

Initial physiological measurements have also been done, including skin conductance, skin temperature, heart rate and respiration signals, together with soldiers’ subjective ratings. These very preliminary data in a small pilot study are insufficient for revealing statistical differences. 
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Figure 9: Activation patterns (p<0.05) in deployment-ready soldiers (group X) compared to novices (group Y) during the Afghanistan combat paradigm. In figure a, the overall pattern of activation is shown in the Talairach Tournoux Stereotactic space. Figure b shows the matrix of paradigms in whole study and in figure c the activation patterns are displayed on the surface render. Specific areas of activation: 1 – temporo-parietal junction, 2 – superior parietal lobule, 3 – gyrus frontalis medius. Measurements have been done at the Croatian Institute for Brain Research, with Siemens 3T MR scanner.

5.0 FUTURE WORK

In a joint cooperation with the Croatian Ministry of Defense, we are planning more statistically relevant validation and verification of VRAS tools in stress resistance training of Croatian Armed Forces contingents for NATO ISAF mission. Obtaining more evidence and empirical data that support the usefulness of VRAS as a mental health training tool requires much more time and resources than we had available in a pilot study academic research. Therefore, for example, comparative analysis between group of Operational Mentor and Liaison Team/Air Mentor Team (OMLT/AMT) soldiers trained with VRAS versus control group after their return from ISAF rotation would be much more important. This should be a challenging research topic of broader interest. But definitely, theoretical background of VRAS concept and its comprehensive state-of-the-art tools support expectations that such approach might contribute to increasing the individual soldier’s psychological readiness.


Regarding VRAS development system, we are also planning to enhance stimuli generation, emotional state estimation and closed-loop state machine methods and algorithms. To improve estimation accuracy, comparative analysis is planned between various emotional state estimation methods. Fusion of different estimator architectures including various feature sets will be analyzed. In order to emphasize human individuality, appropriate estimator customization to each individual session will also be considered. Since emotions are inherently multimodal, an integrated multimodal analysis may help to resolve ambiguities and compensate different errors. Accordingly, various acoustic features from the vocal cords oscillation period, energy and power of the voice, zero-crossing rate and the voice spectrum will also be analyzed in emotional state estimation using hidden Markov models. 
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Abstract 


Background: Research among Armed Forces (AF) personnel has found that combat exposure can increase the risk of subsequent psychological ill-health. Psycho-educational interventions for personnel returning from deployment have been developed as one approach to try to mitigate the possible ill-effects of combat. One such intervention is Battlemind, which was developed by the US Army and was found to have a beneficial effect on mental health among those exposed to high levels of potentially traumatic combat events. The aim of this study was to evaluate the efficacy of Battlemind in UK AF. 

Methods: Battlemind was compared with the UK standard stress and homecoming brief in a cluster randomised controlled trial. Participants were AF Personnel returning home from deployment in Afghanistan via a third location decompression facility in Cyprus. We recruited 2443 personnel who completed a baseline questionnaire about combat experiences and mental health before they received the brief. Of these, 1616 (66%) completed a follow-up questionnaire approximately 6 months later. Measures of mental health included the General Health Questionnaire (GHQ-12) which is a measure of common mental disorders, and the post traumatic stress disorder checklist (PCL-C). Alcohol misuse was measured with the Alcohol Use Disorders Identification Test (AUDIT) plus an additional question about binge drinking. A binge drinker was defined as someone who drinks 12 or more units on a single occasion weekly or daily/almost daily. Participants also completed feedback questions about the brief they had received.


Differences in study outcomes between Battlemind and the standard brief were analyzed using mixed-effect models to take account of possible cluster effects. 

Main Findings: In the mixed effects model, we did not find a statistically significant difference between Battlemind and the standard brief in either symptoms of PTSD or GHQ-12 caseness. Overall AUDIT scores did not differ significantly between the two groups but became significant after adjusting for combat exposure (mean difference -0.75 (95% confidence interval -1.47 to -0.04), P = 0.04). Furthermore those who received Battlemind were less likely to be classified as binge drinkers than those in the standard brief (adjusted odds ratio 0.73 (95% confidence interval 0.58 – 0.92). Participants’ ratings of the subjective utility of Battlemind and the standard brief did not differ.


Conclusions: An anglicised version of post-deployment Battlemind did not improve mental health compared with the standard post-deployment brief however it did have a modest impact on binge drinking. Alcohol misuse is recognised as a problem in UK AF personnel, therefore, a brief intervention such as Battlemind may offer a useful addition to post-deployment alcohol misuse prevention strategies.


1.0
BACKGROUND

Post-deployment psychological support is widely implemented for military personnel in order to mitigate the potential ill-effects of combat on subsequent mental health.  For instance, of 16 NATO and Partnership-for-Peace (PfP) nations who participated in a military leader’s survey on occupational stress, 14 reported that some type of post-deployment psychological support was offered (Adler, Cawkill, van den Berg et al 2008). This support varied considerably and could include individual interviews with military mental health professionals, homecoming briefs, debriefings, and decompression. Litz et al (2002) have commented that despite the frequent use of psychological support in the military in many countries, few studies have evaluated these interventions. Evaluation is especially pertinent given the generally disappointing results that have been obtained from studies that have evaluated single sessions of psychological debriefing for trauma more generally. Debriefing sessions encourage participants to go through detailed recollection and emotional processing of the traumatic event experienced. A Cochrane review (Rose et al 2002) and a meta-analysis (van Emmerik 2002) both concluded that such interventions were not beneficial and indeed in some cases harmful. It is noteworthy that these reviews each included only one study within a military population. 

In 2000, the routine use of psychological debriefing in the UK AF was stopped on the basis of the evidence that had been emerging and that was subsequently confirmed in the reviews referred to above. For many years however, it has been UK AF policy to deliver a psycho-educational brief to personnel returning from deployment.  Post-deployment briefings are considered appropriate to raise awareness of psychological injury following exposure to potentially traumatic events, they may assist others to detect evidence of psychological ill-health in personnel returning from operational deployments and may ease the stigma around psychological ill-health (Surgeon General Policy Letter 03/06). A survey of UK AF personnel found that those who reported receiving a homecoming brief had fewer symptoms of PTSD than those who had not received a brief, although this effect was no longer significant after adjusting for pre-deployment and deployment-related factors (Iversen et al, 2008). The current brief delivered to UK personnel returning from deployment consists of two parts: a brief about stress management, usually delivered by a military mental health practitioner, and a brief about the homecoming transition often delivered by a military chaplain or welfare officer. These briefs were standardized in 2008 but have not been evaluated in a randomised controlled trial. 


The US Army developed Battlemind training with the aim of building psychological resiliency and thereby reducing combat stress reactions (Castro, 2006). Battlemind aims to build on personnel’s existing strengths and show how the skills that personnel relied on during deployment can be adapted for the transition home. Post-deployment Battlemind training was evaluated in a cluster RCT (Adler et al, 2009), which compared Battlemind training delivered in either large or small groups with debriefing and stress education. The study found that compared with stress education, personnel with high combat exposure who had received Battlemind reported fewer symptoms of post traumatic stress disorder (PTSD) and sleep problems 4 months after returning home. Those who received Battlemind in large groups also reported fewer symptoms of depression, regardless of level of combat exposure. 

The current study was proposed to examine whether Battlemind would also prove more beneficial to UK AF personnel than the current set of post-deployment briefs. The aim of the study was to compare the efficacy of an anglicised version of post-deployment Battlemind training with the standard stress and homecoming brief currently delivered to UK AF personnel. The primary study hypothesis was that personnel who received Battlemind would report better mental health and less risk-taking behaviour than those who received the standard brief. The secondary hypothesis was that the effect of study arm on these outcomes would be moderated by level of combat exposure.


2.0 ADAPTING POST-DEPLOYMENT BATTLEMIND TRAINING FOR THE UK ARMED FORCES


Before commencing the study, the US Battlemind materials were adapted for the UK. The materials included a PowerPoint presentation with facilitator notes, video clips and a handout. Members of the US Battlemind team presented Battlemind to some members of the UK AF, who gave feedback to the UK research team about aspects of the brief that they felt needed to be amended to a UK context. Most amendments were minor, such as changing colloquialisms. However, one subject dealt with in US Battlemind - the carrying of a loaded weapon after returning home - was not considered relevant to the UK. We took the opportunity to replace this subject with discussion of alcohol misuse, which is known to be common in the UK AF (Fear et al, 2007). The topic of risky driving was also amended to make it consistent with the feedback we received on how UK AF personnel drive in theatre. Three video clips that help to illustrate the messages in Battlemind were remade using adapted US scripts and with volunteer actors from the UK AF. A booklet given to all Battlemind participants at the end of the brief was adapted from the US handout. The booklet summarises the messages discussed during the brief. 

3.0 FACILITATOR TRAINING


Prior to commencing the study, twelve AF personnel who were part of the Cyprus decompression team were trained to deliver Battlemind and the standard brief: three Royal Navy community mental health nurses (CMHNs), two Royal Navy chaplains, two commissioned officers (one Army, one Royal Marines) and five senior non-commissioned officers (one Army and four Royal Marines). All professions delivered both the standard brief and Battlemind, with the exception of the chaplains who delivered only the homecoming section of the standard brief. A member of the US Battlemind team assisted with some of the training sessions.

4.0  design and methods

4.1 
Design


The study design was a cluster RCT, with company as the unit of randomisation. 

4.2 
Participants


Eligible participants were UK Armed Forces personnel returning from a tour of duty in Afghanistan. Units comprising mainly reserve personnel or headquarters staff were excluded. Individual augmentees who came through the decompression facility without a formed unit were also excluded.

4.3 
Procedures


Recruitment and baseline assessment were conducted when personnel were transiting through the third location decompression facility in Cyprus, before continuing their journey home. Zelen pre-consent randomisation was used, as appropriate for a cluster RCT (Zelen, 1979). Before receiving their brief, personnel were informed about the study by a member of the research team and were provided with a participant information sheet. All participants gave written informed consent. Participants completed the baseline questionnaire which included questions about demographic information, combat experiences and mental health. The primary outcomes were symptoms of post traumatic stress disorder (PTSD) and common mental disorders. PTSD was assessed with the PTSD checklist, civilian version (PCL-C) (Weathers et al, 1994) and symptoms of common mental disorders were assessed with the 12-item General Health Questionnaire (GHQ-12) (Goldberg and Williams, 1988). Participants were defined as having a common mental disorder if they scored ≥4 on the GHQ-12. Combat exposure was assessed with a 14-item scale adapted from the US scale (Killgore et al, 2008). After receiving their brief, participants completed a 3-item feedback questionnaire.

Participants were approached to complete a follow-up questionnaire after 4-6 months. If a large number of participants were based at a single unit, the research team visited the unit to conduct the follow-up assessment. Other participants were mailed the questionnaire. If participants had provided an e-mail address, an electronic version of the questionnaire was provided. Non-responders were sent additional mailouts. All participants who completed baseline and follow-up questionnaires were entered into a prize draw, with a chance to win one of ten prizes ranging from £500 to £50.

The follow-up questionnaire included the PCL-C and GHQ-12 plus additional measures of mental health and risky behaviours. These included the Alcohol Use Disorders Identification Test (AUDIT) (Babor et al, 2001) to assess alcohol misuse. Alcohol misuse had not been assessed at baseline because UK AF personnel do not drink alcohol while deployed therefore the questions would have been immaterial. Participants also completed a feedback questionnaire; this repeated the three items asked at baseline plus an additional question about how much the brief had helped them with the homecoming transition.

The study received ethical approval from the Ministry of Defence Research Ethics Committee (MoDREC) and the King’s College Hospital Research Ethics Committee. 


4.4 
Statistical analysis


Analyses were conducted using the statistical packages STATA 10.1 and R 2.11.


To compare Battlemind and the standard brief on study outcomes, mixed effects models were used to take account of possible cluster effects. To examine whether combat exposure moderated the effect of study arm, the analyses were repeated, entering an interaction term of study arm by combat exposure.

5.0 
RESULTS

A total of 2443 personnel participated in the study; sample characteristics at baseline are shown in Table 1. There were differences between the study arms in gender, engagement type, service and rank therefore analyses to compare the two arms on outcomes adjusted for these variables. The follow-up questionnaire was completed by 1616 (66%) participants. Those who completed the follow-up were more likely than non-completers to be in the Battlemind arm of the study, to be older, to be in the Army rather than the Royal Marines and to be of non-commissioned or officer rank rather than junior rank. Time to receipt of a completed follow-up questionnaire was longer in the standard brief than in the Battlemind arm. Analyses also adjusted for these differences. There were no differences between completers and non-completers of the follow-up questionnaire in terms of baseline mental health or in their baseline feedback about the brief they received (Figure 1). 


5.1
Feedback

Feedback did not differ significantly between the Battlemind and standard brief groups (Figure 1). Most feedback was favourable with over 80% in both study arms reporting being somewhat/very satisfied with the brief they received. Approximately 75% reported finding the brief somewhat/very useful and over 80% reported that it was somewhat/very relevant for personnel returning from deployment. 


Ratings of satisfaction, usefulness and relevance were somewhat lower at follow-up (Figure 2) than at baseline but again did not differ between the study arms. Helpfulness ratings at follow-up were higher for Battlemind than the standard brief, but this difference was no longer significant after adjusting for those variables that differed between the study arms at baseline and/or predicted non-completion at follow-up i.e. gender, engagement type, service, rank, and age.


5.2 
Mental Health


Prevalence of probable post-traumatic stress disorder (PTSD) was 2.4% (n = 59/2420) at baseline and 3.9% (63/1597) at follow-up. In view of the small numbers having probable PTSD, the PCL-C continuous score was used in the mixed effects model. Prevalence of caseness on the GHQ-12 was 15.2% (367/2421) at baseline and 14.0% (223/1599) at follow-up. In the mixed effects model (see Table 2), we did not find a statistically significant difference between Battlemind and the standard brief in either symptoms of PTSD or GHQ-12 caseness. 


5.3
Alcohol misuse


Overall AUDIT scores did not differ significantly between the two groups but became significant after adjusting for level of combat exposure (mean difference -0.75 (95% confidence interval -1.47 to -0.04), P = 0.04). Those who received Battlemind (n=263, 33.5%) were less likely to be classified as binge drinkers than those in the standard brief (263 (33.5%) compared with 317 (39.3%), χ2 = 5.83, P = 0.02). This effect remained in the adjusted analysis (see Table 2).

5.4
Combat exposure as a moderator of effect

When the possible moderating effect of combat exposure was examined, we did not find a significant interaction between combat exposure and study arm on mental health or alcohol misuse outcomes.


6.0
discussion

This study did not find a difference in mental health outcomes between an anglicised version of post-deployment Battlemind training and the standard brief currently delivered to UK AF personnel. However, those who received Battlemind were less likely to report binge drinking than those who received the standard brief. Both briefs were well received and there was not a preference for one of the briefs at baseline or follow-up. 

It is possible that we did not duplicate the findings of the US Battlemind study because of differences in mental health between the two populations, in that rates of PTSD are much higher in the US than the UK AF. However rates of common mental disorder (not assessed in the US study) are much higher than PTSD in our sample but we did not find an effect on this outcome either. It may be the case that the UK standard brief is able to address issues of mental health to a similar standard as Battlemind. It is possible that the standard briefs used as comparison conditions in the two studies differ in efficacy because of content or method/style of delivery.  

Unlike the US study (Adler et al, 2009), we did not find a moderating effect of combat exposure. It may be that the longer US deployments result in higher levels of combat exposure and it is at these higher levels that effects are found. However, we are unable to compare levels of combat exposure between the US and UK samples. 


Alcohol misuse is high among the UK AF (Fear et al, 2007; Fear et al, 2010) and is much more common than PTSD, therefore our finding that Battlemind had an effect on the reporting of binge drinking is of interest. Why Battlemind should have had an effect on binge drinking but not mental health is unclear. It may be that the alcohol message came across more clearly or was more salient to participants in the Battlemind arm. Although the issue of misusing alcohol is addressed in both briefs, it is dealt with in slightly more depth in Battlemind, for example, one of the video clips illustrates using alcohol to cope with problems. Our result should be treated with some caution given that we did not measure binge drinking at baseline and also that we examined several outcomes, thus increasing our likelihood of chance findings. However, a Cochrane review of brief alcohol interventions in primary care (Kaner 2007) has shown that it is possible for a low intensity intervention to achieve a reduction in alcohol intake. The US Battlemind study (Adler et al, 2009) did not report findings for alcohol so we are unable to compare the studies on this outcome.

In looking at how the efficacy of the briefs could be improved, it may be that the briefs are trying to achieve too much in too short a time. Both Battlemind and the standard brief are short interventions (of less than an hour) yet they cover (albeit in different ways) alcohol, risky driving, re-establishing relationships at home, signs of problems and sources of help. In the US, post-deployment Battlemind is designed to be part of a Battlemind training package which is also delivered at other parts of the deployment cycle so the messages can be reinforced. Two UK studies that have examined the possible benefits of pre-deployment briefs reported differing results. Sharpley et al (2008) did not find evidence of benefit, however, a survey conducted with UK personnel during deployment on Op TELIC (the codename for UK military operations in Iraq since 2003), found that those who reported receiving a pre-deployment stress brief reported better mental health than those who had not received a brief (Mulligan et al, 2010a). In the current study we did not ask if personnel had received a stress brief before their deployment so it is not possible to tell whether there are any cumulative benefits to receiving a brief both before and after deployment. Almost all other post-deployment interventions have also been single session (Mulligan et al 2010b) therefore other research in the area is not informative. 

The most appropriate timing of the briefs is also of interest. When planning this study, there was much discussion about whether the study should be conducted during decompression or during ‘normalisation’ (the period of time spent in a base location after returning home prior to going on leave). The US Battlemind study was conducted during normalisation.  However, for the current study to do this would have meant altering the existing policy of delivering the briefs during the decompression period, which had been in place since 2006. While one view is that personnel would be more receptive to the briefs once they were back at home, another is that it is important to give people messages about possible problems and what to do about them as early as possible. Additionally, decompression provides an opportunity to ensure all unit members receive the briefings, whereas some personnel may not attend briefings delivered once they are back at home because of other taskings. After careful consideration, we did not think there were sufficient grounds for changing the timing of the briefs so the study compared Battlemind with ‘standard care’ as it existed at the time.  There may be a benefit to giving a short brief at decompression with more in depth intervention during normalisation but this would require a proper evaluation.


In conclusion, the current study did not replicate the findings of the US Battlemind study but the current study did find some evidence of a possible effect on binge drinking. The difference in outcomes between the US and UK studies highlights the importance of conducting a robust evaluation when adapting an intervention for a new population.


Table 1: SAMPLE CHARACTERISTICS AT BASELINE

		

		Battlemind 


(n=1108)

		Standard brief (n=1335)

		Comparison between study arms



		

		

		

		Test statistic

		P



		Gender, n (%)


  Male

		1095 (98.9)

		1306 (97.8)

		χ2 (df=1) = 4.34

		0.04



		Age (in years), mean (S.D.)

		27.2 (6.6)

		27.0 (6.5)

		t (df=2437 ) = -0.89

		0.37



		Engagement type, n (%)


  Regular


  Reserve

		1055 (96.9)


34   (3.1)

		1244 (94.4)


74   (5.6)

		χ2 (df=1) = 8.64

		0.003



		Service, n (%)


  Royal Navy


  Army


  Royal Marines


  Royal Air Force

		13   (1.2)


710 (64.2)


379 (34.3)


4   (0.4)

		49   (3.7)


622 (46.7)


662 (49.7)


0       (0)

		χ2 (df=2) = 82.48


(analysis excludes RAF)




		<0.0001



		Rank, n (%)


  Junior ranks


  SNCO


  Commissioned Officer

		798 (72.2)


191 (17.3)


117 (10.6)

		1037 (78.0)


180 (13.5)


112   (8.4)

		χ2 (df=2) = 11.24



		0.004



		Combat exposure score (mean, SD)

		6.60 (4.12)

		6.87 (4.08)

		t (df=2428 ) = 1.64

		0.10



		Common mental disorders (GHQ-12)


Case (n, %)

		169 (15.4)

		198 (14.9)

		χ2 (df=1) = 0.12

		0.73



		Symptoms of PTSD (PCL-C)


Case (n, %)


Continuous score, median (IQR)

		32 (2.9)


21 (18 – 26)

		26 (2.0)


20 (17 – 26)

		χ2 (df=1) = 2.40


Z = -0.06

		0.12


0.95





Numbers may not total 2443 due to missing data

TABLE 2. MIXED EFFECTS MODELS COMPARING STUDY ARMS ON SYMPTOMS OF PTSD, COMMON MENTAL DISORDERS AND BINGE DRINKING

		

		PCL-C total score

		GHQ-12 caseness

		Binge drinking caseness



		Study arm:

		Coefficient

		SE

		Adjusted OR (95% CI)

		Adjusted OR (95% CI)



		Standard


Battlemind

		-

-0.00

		-

0.02

		1

0.84 (0.57 – 1.23)

		1

0.73 (0.58 – 0.92)





Analyses adjusted for baseline score (PCL-C and GHQ-12), age, gender, service, rank, engagement type, and months to follow-up.

PCL-C – Post traumatic stress disorder checklist; GHQ-12 – General Health Questionnaire – 12 item


Figure 1: Feedback on briefs at baseline
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Figure 2: Feedback on briefs at follow-up
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Resilience training for Dutch Navy Recruits

The topic described in this abstract directly relates to the aim of the HFM to share national experience and evidenced-based approaches on interventions that build resilience. The presentation will be relevant for military professionals as well as research scientists.


Attrition within initial training of the Dutch Navy is high resulting in unnecessary costs and a lack of personnel to adequately fill the ranks. A resilience training was developed based on  research into reasons for attrition and promising training interventions. 


Goal of the training was to foster coping self-efficacy and self determination to persist when confronted with the stressful conditions of the basic training. A more long-term goal was to enhance psychological resilience among Navy personnel as a form of prevention of PTSD or stress-related problems. This resilience training in basic training was considered a starting point of a continuous effort to foster resilience of service members throughout their careers.  


As the Navy recruit training can be considered in itself a stressful inoculation, the resilience training encompassed knowledge transfer and promoting awareness about psychological resilience combined with daily (coping) skills training by coaching of the trainers. The topics ranged from regulating personal expectations, developing healthy and effective coping styles and fostering self-regulation. In order to achieve maximum acceptance and transfer of training, the program was delivered by military instructors. The assumption was that they can relate best to the recruits and are able to integrate training topics in daily operations through daily coaching. As these trainers were not fully skilled to deliver the training, skilled resilience trainers also participated in parts of the program.  


The effectiveness of this resilience training was tested. One cohort of Navy basic training received the resilience training (n = 51) and was compared to a control cohort (n =141) on psychological measures related to resilience in basic training, i.e., coping, self-efficacy, self-determination,  perceived value of Navy profession, and intent to persist/quit the training. Results showed that the cohort that received resilience training valued the Navy profession more and showed more effective ways of coping. Implications of these results will be discussed together with practical implementation guidelines for resilience training in basic training.


1.0
Introduction

In this paper we will first describe why the Dutch Military invested in research into a resilience program. Then, we will report the program design, followed by a description of the content and program delivery. Thereafter, we describe how the effectiveness of the program was measured including an introduction on the theoretical concepts, method description, results and conclusion. Finally, we discuss the implications of the resilience program for other training programs inside and outside the military. 

1.1 Reasons for a resilience program for the Dutch Navy

Attrition within initial training of the Navy is high resulting in unnecessary costs and a lack of personnel to adequately fill the ranks. Attrition leads to inefficiency due to unnecessary costs of selection, education and training. Moreover it leads to motivation loss among personnel responsible for selection, education and training. A resilience training ‘Resilience XL’ was developed based on research into reasons for attrition and promising innovative training interventions. Goal of the training was to foster self-efficacy and self-determination to persist when confronted with the stressful conditions of the basic training. A more long-term goal was to enhance psychological resilience among Navy personnel as a form of prevention of PTSD or stress-related problems. This resilience training in basic training was considered a starting point of a continuous effort to foster resilience of service members throughout their careers.  

1.2 Goals of ‘Resilience XL’ 

The aim of the training program was to foster both specific person characteristics related to resilience (i.e. coping style and self-efficacy) as well as recruits’ beliefs related to turnover (i.e., about the value of the training and their future job, and feasibility of finishing training). By enhancing these we expected a reduction in turnover on the short and long term. 

1.2.1
Person characteristics

Important person characteristics that enable people to effectively cope with stressful situations are coping style and coping self-efficacy. Coping style refers to the way people generally deal with stressful situations (Carver & Scheier, 1989; 1994). People have a habitual way of coping with stress. Those who have a more problem-0focused coping style tend to actively find solutions to manage the source of the stress whereas those who have an emotion-focused or passive style tend to deal with the emotions or to avoid the stressful situation. Self-efficacy refers to the beliefs people have about their capacity to perform on a certain task (Bandura, 1997). Self-efficacy in this study concerns the confidence recruits have in their own capacities to deal with stressful situations during Navy basic training. Earlier research has shown that people with a problem focused coping style and a strong self-efficacy can deal better with stressful circumstances (Delahaij, Gaillard, & van Dam, 2010; Folkman & Moskowitz,2004; Bandura, 1997). Consequently, these people perform better and will less likely drop-out during stressful training programs. 

The advantage in developing person characteristics such as coping style and self-efficacy is that students are able to deal with different stressful situations by themselves and are less dependent on situational resources like the right kind of leadership and group cohesion. Enabling individuals to deal with stressful situations by fostering resilience related person characteristics will also enhance transfer of training. The underlying goal is that trainee’s not only learn how to deal with difficult moments during their training but will also be more resilient during their career and deployments. This will decrease their risk for stress related illness and turnover.   

1.2.3
Enhancement of trainee’s beliefs 

Besides having specific person characteristics that enables trainee’s to deal with stressful situations, the trainee’s need to be motivated to persist in these difficult situations and finish the demanding training. Trainee’s that have joined the training driven by internal motivation (for example because they enjoy the activities or because they think they can learn a lot) show more perseverance and ability to deal with difficult situations than trainee’s  that are driven by external motivation (for instance because they perceive it as a duty or because there is a prospect of a reward or punishment for dropping out) (self-determination motivation; Hardre & Reeve, 2000; Ryan & Connel, 1989). Therefore it is important that a resilience training aimed at reducing drop-out during basic training should be directed at beliefs that will influence the internal motivation of recruits. There are several beliefs that play an important role. First, the belief of feasibility of the training. If trainee’s believe that a training is too difficult for them and they will not be able to finish, this will influence their internal motivation and their self-efficacy (Bandura, 1997). Second, students’ beliefs about the value of the training (Hardre & Reeves, 2000) and the value of the future job (Mobley, et al., 1979) play an important role. Both have influence on the attractiveness of the training itself, the outcomes and thereby the intrinsic motivation to persist and finish the training.


For an important part, beliefs depend on a person’s background and personality. However, new experience acquired during a training period can enhance or diminish beliefs.  Beliefs can change over the course of basic training, and can thus be influenced by interventions. Influencing these beliefs in such a way that internal motivation increases during the training will lower turnover. However the intrinsic motivation can also be undermined if aspects of the training are disappointing because the trainee’s receive insufficient guidance or get insufficient explanations about the reason why they have to undergo all these difficult situations. 

1.3 Program design 

The design of the training emanates from the above described aims of the training and was based on principles of Stress Exposure Training (SET) (Cigrang, Todd, & Carbone, 2000; Meichenbaum, 1985). The training was designed to integrate optimally with the existing program in order to avoid practical planning issues for the Recruit training school. In the following paragraph we describe how the aims and SET principles were integrated in the Navy recruit training. A first aspect is ‘Explicit knowledge transfer on resilience and motivation’. Knowledge on general reactions to stress and how to cope with it are an important base for fostering self awareness and coping styles. As explicit knowledge transfer was no part of the existing recruit training, this aspect was included in the resilience program. A second aspect is ‘Managing expectations’. Realistic expectations about the feasibility and the value of the recruit training and Navy career are important in order to prevent later disappointments that can lead to lessened motivation eventually followed by attrition. As this aspect wasn’t explicitly part of the existing recruit training, it was incorporated in the resilience program. A third element concerns ‘gradual stress exposure’. Important for the development of resilience, is that pupils experience how they react to stressful circumstances, that they learn effective coping styles and that their self-efficacy grows. Exposure to stress should be gradual in order to experience success in dealing with stressful situations which then fosters self-efficacy. If the exposure is too extensive in an early stage, it is more likely that recruits will fail in their coping efforts which can deteriorate their sense of self-efficacy. As graduated stress exposure is already an important goal of the recruit training, this aspect was not incorporated in the resilience program. Moreover changes in this aspect would have to many practical organizational consequences for the existing training. A fourth aspect is ‘Support (by a coaching instructor)’. Besides gradual exposure to stress, it is important for recruits to be supported in a personalized way in order to be exposed to the right level of challenge and the required coaching in fostering coping styles and self-efficacy. Moreover, the instructor is a role model and an important source of information of the recruit training and future Navy career. Therefore, the instructor has an important influence on beliefs of recruits that can strengthen their intrinsic motivation to finish a training. Within the Recruit training of the Navy, the right support from instructors already receives a high priority. The instructors are selected on their motivation and competencies. Furthermore, they receive intensive training and they are aware of their role as coach. Besides these elements, the Resilience program adds the following aspects. First, the recruits are made aware of the support they could receive from this coaching instructor. Second, students are taught how to foster their own personal development and third, the instructors are made ware of the importance to enhance the recruits’ autonomy in their personal development. A fifth element is ‘Group cohesion’. An important aspect in resilience development for students is to have access to social support. Classmates can be an important source of social support and also function as a role model for each other. They can strengthen the conviction that the training is achievable and can learn effective coping strategies from each other. Whether the group will be this important source, depends on the atmosphere in the class: if there is acceptation and openness and the safety to discuss difficult (emotional) issues, then the recruits can derive much social support from each other. Besides the influence of individual recruits on the group atmosphere, the leader, in this instance the instructor can influence group cohesion. He or she can install the right norms for communication and interaction. For the Navy recruit Training, group cohesion has been acknowledged as one of the most important goals. All mental and physically challenging tasks are aimed at togetherness and group cohesion. Also, the instructor explicitly discusses this aspects with the recruits. The addition of the Resilience Program is a group activity on discussing coping with difficult situations, how members of the group can support each other, what the instructor can accomplish and what the recruits can do. In this way the group develops shared language, knowledge and awareness on resilience and social support. The last aspect concerns ‘Self awareness’. Recruits’ awareness of their own reactions to stress and preferred coping styles is relevant for developing resilience. This awareness will help them cope with future difficult situations throughout their careers. During Navy recruit training this awareness is fostered and recruits are given the opportunity to enhance their resilience (i.e., coping skills, beliefs). However these supporting conditions aren’t always available during their following training and career. The resilience program aims to enhance their awareness of how they can enhance their resilience and how they can use this knowledge in future less supported difficult situations.

1.3.1 ‘Resilience XL’, content description 

Based on the above described aspects, we developed a program for the Navy Recruit Training that was called ‘Resilience XL’. The program consisted of an knowledge and awareness enhancing program for the recruits in the first week of the training and two reminder interventions during difficult moments of the training. During their first weeks, recruits received a one day program consisting of five parts. First, an introduction mainly aimed at explaining the goals of the program and enticing the students to actively participate and make the program their own. Second, an activity on managing expectations about the recruit training, future training periods and Navy career. The activity was supported by a short video of recruits from previous Navy basic training sharing their experiences of the training. The aim was to have the recruits actively manage their own expectations by asking the right questions to the available Navy personnel and support each other in doing so. The third part was about coping styles. This part was supported by different exercises and again a video of previous recruits sharing what difficulties they encountered and how they coped with it. In part four, the recruits were made aware of the ‘transfer of training’ possibilities. For them, this training period might provide them the best support and context to develop aspects of resilience. In part four, they were challenged to interact with the instructor and the group on what they can expect from each other. This then is a start for an open and safe environment in which the instructor can help the recruits to develop their autonomy and resilience. In part five, the two reminder interventions in the upcoming weeks were discussed and the instructor recapitulates the day. Part six was aimed at the instructors only and served as a reminder on what he or she can do to foster resilience of the recruits on a daily basis. Part seven and eight were interventions during difficult moments of the program. The aim was to reinforce the knowledge and awareness taught in part one through five and foster open communication and learning during after stress exposure.    

1.3.2
From design to delivery 

In order to achieve maximum acceptance and transfer of training, the program was delivered by military instructors. The assumption was that they can relate best to the recruits and are able to integrate training topics in daily operations through daily coaching. As these instructors were not fully skilled to deliver the training, skilled resilience trainers also participated in parts of the program.  

The program was designed after intensive interviews with recruits, instructors, trainers, mentors, and school leaders. It was then presented to a school staff delegation and adapted after hearing their comments. Working with a school delegation had two aims; first to ensure later success of implementation and second, an early knowledge transfer. The program was then piloted with one class and again adapted. With this definite program, we delivered a train the trainer day with pairs of military instructors and management trainers. 

1.3.3
Program evaluation and effectiveness study


To assess the quality of the content and implementation of the program, trainers, instructors and their leaders were consulted during and after the training. To study the effectiveness of the training, one cohort of Navy basic training received the resilience program and where daily supported by an instructor that followed the train the trainer day and took part in two reminder meetings with the other trainers and instructors. In addition, recruits of a control cohort who did not receive resilience training were included in the study. Methods and results are discussed below.


2.0
PROGRAM EVALUATION 

During and after the training, the resilience program was evaluated by the trainers, instructors and their leaders. Most important findings are that this program enables instructors to be more aware and explicit about the subjects ‘self efficacy, managing expectations and coping’ It was not an entirely new subject but the resilience training stimulated the instructors to invest more attention and time to these underlying aspects. Especially, the subject of managing expectations was considered to have added value. There were also possibilities for improvement. First, the actual delivery of the program was less effective due to lack of time. Many activities were not part of the existing schedule and had to be done in extra time during an already very tight schedule. For example, a trainer and instructor teaming up, was often not achieved. Second, instructors advised to change the timing of the reminder interventions because recruits were too tired to really learn anything. The reminder interventions were planned during difficult moments of the training because of the importance of evaluation after stress exposure. The instructors suggested to let recruits recuperate before delivering the reminder intervention parts of the resilience XL program. Third, the roles of the instructor and trainer were evaluated. For the instructor it was difficult to ‘change gears’ between ‘drill instructor’ and ‘supportive coach’. Therefore, it was important that they teamed up with a skilled resilience trainer. An important prerequisite to make this collaboration effective was that the instructor and trainer were able to work well together. Finally, belief in the effect of the resilience program could be improved. Motivation of instructors and trainers is vital for the success of the program delivery. During training delivery, motivation was not always optimal. Motivation could be improved by addressing the above mentioned issues. In addition, it takes time before an new program like Resilience XL is accepted by all sitting personnel. Integrating Resilience XL fully into Navy basic training will probably improve acceptance and subsequently implementation quality.

3.0
Effectiveness study

To study the effectiveness of Resilience XL, recruits of an experimental cohort (who received Resilience XL) were compared to a control cohort (who did not receive Resilience XL) on attrition levels and the development of the  person characteristics (i.e., coping style and self-efficacy) and beliefs (i.e., perceived training value, perceived job value, perceived instructor support) we assumed to be related to resilience in basic training.  

3.1
Method


3.1.1
Participants & procedure 

Two cohorts of recruits of Dutch Navy Basic training participated in the study. Training lasts 12 weeks and aims to facilitate the transfer to military life, teach basic military skills, and build stress tolerance. In the present study, a resilience training especially designed to contribute to Navy basic training was studied by providing the resilience training to a cohort of recruits. This ‘experimental’ cohort consisted of 51 recruits (mean age 20.6, SD 3.31). A second cohort, the ‘control’ cohort, did not receive resilience training. This cohort consisted of 141 recruits (mean age 19.5, SD 2.34). The experimental cohort received resilience training as described above. In addition, all participants were asked to fill out questionnaires at five different moments during Navy basic training (T1 to T5). The first three measurements (T1, T2, T3) were conducted in the first three weeks of basic training (each a week apart) as the recruits are exposed to many new and stressful events in this period. The fourth measurement (T4) was conducted at half time of the training (after 6 weeks) and the fifth measurement (T5) was conducted  at the end of basic training (after 12 weeks). Recruits were informed about the goals and methods of the study at the beginning of basic training. It was explained that anonymity would be maintained, that participation was voluntary and that consent was implied by returning the questionnaire. 


3.1.2
Measures

English questionnaires were translated in Dutch using back translation. Response format for all questionnaire items was on a 5-point response scale ranging from 1 (not at all true) to 7 (extremely true). 

3.1.2.1
Perceived instructor support

Perceived instructor support was measured using a modified version of the Learning Climate Questionnaire (LCQ: Williams & Deci, 1997). The adjusted scale consisted of 7 items and asks recruits to think about their group-instructors. Example items are ‘My instructor provides me with choices and options’, My instructors convey confidence in my ability to finish basic military training’, and ‘I feel understood by my instructors’. We added three items to the scale concerned with the instructor’s function of role model, because this can be especially important during military training. An example item is ‘I want to be like my instructor’. The scale’s internal consistency was good (Cronbach’s α = .90).


3.1.2.2
Self-efficacy 

We constructed a self-efficacy scale based on Bandura (1997) measuring recruits confidence in their ability to finish basic military training. The scale consisted of 13 items. Example items are ‘I expect I will be physically strong enough to finish basic military training’, ‘I expect I will be able to finish the training also if other people doubt it’, ‘I think I have the abilities to become a sailor’. The scale’s internal consistency was good (Cronbach’s α = .95).


3.1.2.3
Perceived training value


Perceived training value was measured using a modified version of a three-item scale developed by Hardre and Reeve (2003). Items were ‘What I learn during basic military training is valuable’, ‘What I learn during basic military training is important for my future work’, and ‘I value the activities during basic military training’. The scale’s internal consistency was good (Cronbach’s α = .75).


3.1.2.4
Perceived job value  

Based on Mobley, Hand, Baker and Meglino’s (1979) concept of Role Outcome Expectancy we constructed a scale measuring the perceived value of the future job as sailor. The scale consisted of 6 items. An example item is ‘Being a sailor you get respect’ . The scale’s internal consistency was good (Cronbach’s alfa = .90).


3.1.2.5
Coping 

Coping was measured using a short-form of the COPE  (Carver, Scheier & Weintraub, 1989). To measure problem focused coping the subscales active coping, positive reinterpretation and social support were combined. The combined scale consisted of 7 items and had good internal consistency (Cronbach’s alfa =.84). To measure passive coping the subscales denial, acceptance, behavioural disengagement and venting emotions were used. The combined scale consisted of 7 items and had sufficient internal consistency when taking into account the diversity of item content (Cronbach’s alfa =.65). 


3.2
Results

The primary goal of Resilience XL was to lower attrition levels during basic training. However, attrition levels did not differ: in both cohorts attrition was 19%. It is difficult to explain these results based on two cohorts (n =1 per condition). To decide whether Resilience XL contributes to lower attrition levels it has to be structurally implemented in Navy basic training. Another way to test effectiveness of Resilience XL was to compare the cohorts on resilience development as measured by the person characteristics and beliefs we expect to be related to resilience. To test the differences between the experimental and control cohort on the variables, we conducted repeated measures ANOVA’s with time as within subjects factor (5 levels) and group as between subject factor. We conducted two types of repeated measures ANOVA’s: one with polynomial contrast to test for linear development over time and one with difference contrast to test for differences in development between two  (sequential) measurements in time. Below we discuss the results per variable. In the analyses, only participants who returned all questionnaires were included. This resulted in 36 recruits in the experimental cohort 74 recruits in the control cohort. 


3.2.1
Self-efficacy


The results of the polynomial contrast ANOVA showed that both cohorts have a linear development during Navy basic training (See Figure 1, note self-efficacy axis ranges from 5.8 to 6.5). For both cohorts self-efficacy increased over time (F= 37.1, p<.01, η= .26).The cohorts did not differ in their linear development (no main effect). In addition, the results of the difference contract ANOVA showed an interaction effect between factor time and cohort: between T1 and T2 the experimental cohort showed a (marginal significant) stronger increase in self-efficacy compared to the control cohort (F= 3.67, p<.058, η = .03). These results provide weak support for the expectation that self-efficacy levels would be higher for the experimental cohort compared to the control cohort. Only between T1 and T2 was this expectation supported. 


[image: image9.jpg]}
A NATO
\4% OTAN






Figure 1: Self-efficacy

3.2.2
Problem focused coping 

The results of the polynomial contrast ANOVA showed no linear development and the cohorts did not differ in overall levels of problem focused coping (no main effect). The results of the difference contrast ANOVA showed an interaction effect between factor time and cohort: between T1 and T2 the experimental cohort showed an increase in the use of problem focused coping and the control cohort showed a decrease (F= 4.83, p<.05, η= .04) (See Figure 2, note problem focused coping axis ranges from 5.6 to 5.8). These results do not support the expectation that problem focused coping levels would be structurally higher for the experimental cohort compared to the control cohort. Only between T1 and T2 was this expectation supported. 
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Figure 2: Problem focused coping 

3.2.3
Passive coping


The results of the polynomial contrast ANOVA showed that both cohorts have a linear development during Navy basic training (See Figure 3, note passive coping axis ranges from 2.9 to 3.7). For both cohorts the use of passive coping declined over time (F= 29.01, p<.01, η =.21). The cohorts did not differ in their linear development (no main effect). In addition, the results of the difference contrast ANOVA showed a interaction effect between factor time and cohort: between T2 and T3 the experimental cohort showed a stronger decline in the use of passive coping compared to the control cohort (F= 4.70, p<.05, η = .06). ). These results weakly support the expectation that passive coping levels would be lower for the experimental cohort compared to the control cohort. Only between T2 and T3 was this expectation supported. 
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Figure 3: Passive coping

3.2.4
Perceived training value

The results of the polynomial contrast ANOVA showed no linear development and the cohorts did not differ in overall levels of problem focused coping (no main effect).The results of the difference contrast ANOVA showed a main effect between T4 and T5: both cohorts showed an increase in perceived training value in this period (F= 4.57, p<.05, η = .04) (See Figure 4, note perceived training value axis ranges from 5.6 to 6.1).The expectation that the experimental cohort would value the training higher than the control cohort was not supported as the cohorts did not show significant differences in overall levels or development of perceived training value.
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Figure 4: Perceived training value

3.2.5
Perceived job value 

The results of the polynomial contrast ANOVA showed there was a main effect for cohort (F= 24.39, p<.05, η= .04): overall the experimental cohort (M=5.87) valued their future job more compared to the control cohort (M=5.42) (See Figure 5, note perceived job value axis axis ranges from 5.2 to 6.2). In addition, this analysis showed that a linear development during Navy basic training (F= 14.25, p<.01, η = .12) and an interaction effect between the cohorts and this linear development (F= 3.82, p=.05, η = .03). The experimental cohort showed a stronger overall increase in perceived job value compared to the control cohort. The results of the difference contrast ANOVA showed an interaction effect between T1 and T2 (F= 7.24, p<.01, η = .09): between T1 and T2 the perceived job value increased for the experimental cohort and did not increase for the control cohort. These results supported our expectation that the experimental cohort would value their future job more than the control cohort. Both in overall levels as in development did the experimental group show stronger appreciation of their future job.   
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Figure 5: Perceived job value

3.2.6
Perceived instructor support 

The results of the polynomial contrast ANOVA showed that both cohorts have a linear development during Navy basic training (See Figure 6, note perceived instructor support axis ranges from 5.6 to 6.2). For both cohorts perceived instructor support increased over time (F= 10.96, p<.01, η = .09).The cohorts did not differ in their linear development (no main effect). In addition, the results of the difference contract ANOVA showed an interaction effect between factor time and cohort: between T4 and T5 the experimental cohort showed a stronger increase in perceived instructor support compared to the control cohort (F= 6.63, p<.05, η = .06). These results weakly support the expectation that passive coping levels would be lower for the experimental cohort compared to the control cohort. Only between T4 and T5 was this expectation supported. 
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Figure 6: Perceived Instructor Support

4.0
Conclusion and discussion


In order to reduce turnover during the Dutch Navy basic training, we developed a resilience program and effectuated a study to test effectiveness of this training. The program design was based on literature on turnover and resilience and interviews with instructors, trainers, students and school leaders. Due to this investment, the program design was aimed to be well integrated with the recruit training. However during the training, we found that training implementation could still be improved by integrating all activities of the resilience program into the regular schedule of the school. Also, more time and attention should be given to the collaboration between the instructor and trainer. By integrating the resilience program entirely in to the basic training program, the acceptance and actual effect is expected to increase.

Besides a program evaluation, we tested effectiveness of the training by investigating differences in turnover, and the development of person characteristics and beliefs that were expected to be positively related to resilience. These person characteristics and beliefs were addressed in the resilience training and therefore we expected these to develop more effectively in the experimental cohort compared to the control cohort. 

Despite the above described integration issues, students that received the resilience program showed a slight increase in resilience related person characteristics (i.e, self-efficacy and coping style). The experimental cohort showed a stronger increase in self-efficacy and problem-focused coping in the first week after Resilience training started, and a stronger decrease in passive coping in the second week after Resilience training started compared to the control cohort. This suggests that the beneficial effects of Resilience XL took place shortly after the recruits received a full day of resilience knowledge and awareness enhancement. After a while these effects seem to fade out. This would confirm the importance of reinforcing resilience training by having instructors coach recruits on resilience on a daily basis. This was supposed to be part of resilience XL, but did not work out as planned due to above mentioned implementation issues.

In addition, the results showed some differences between the experimental and control cohort in beliefs that we expected to be related to turnover (i.e., perceived training value, perceived job value, perceived instructor support). Recruits in the experimental condition valued their future job more compared to the control cohort: their appreciation for the future job was higher in general and increased more strongly during basic training. The cohorts did not differ on perceived training value. The cohorts only differed in perceived instructor support in the last half of Navy basic training: in this period recruits from the experimental cohort showed a strong increase in appreciation of their instructor compared to the control cohort. Thus, the effects of Resilience XL on recruits’ beliefs are equivocal. Resilience XL does seem to effect perceived job value and not perceived training value. This is contrary to our expectations as we would expect the latter to be more easily influenced. This result could be attributed to the implementation difficulties, in that instructors were not motivated enough to engage in supportive coaching activities. However, only a study in which resilience training is optimally integrated in basic training could confirm these beliefs. 


Finally, the cohorts did not differ in levels of turnover. This could be due to the above described implementation issue, but we should also note that on the basis of this study it is difficult to assess differences in turnover levels as we only have two data-points. Only when Resilience XL is structurally implemented in Navy basic training can we investigate differences and developments in turnover levels due to resilience training.


To conclude, Resilience XL seems to have moderate positive effects on recruits’ resilience during basic training. These effects could be stronger if Resilience XL had been better integrated in basic training. The resilience program was specifically developed for the Dutch Navy basic training. However, the principles of Resilience XL can easily be translated to other schools because reasons for drop out are often similar. It is important, nevertheless, that the chosen intervention and its design is in line with the culture and needs of the school and that it becomes fully integrated in to the schools’ schedule and is accepted by trainers and instructors. 

5.0
References


[1] Bandura, A. (1997). Self-efficacy: The exercise of control. New York: Freeman.


[2] Carver, C. S., & Scheier, M. F. (1994). Situational coping and coping dispositions in a stressful transaction. Journal of Personality and Social Psychology, 66, 184-195.

[3] Carver, C.S., Scheier, M.F., & Weintraub, J.K. (1989). Assessing coping strategies: A theoretically based approach. Journal of Personality and Social Psychology, 56, 267-283.

[4] Cigrang, J. A., Todd, S. L., & Carbone, E. G. (2000). Stress Management Training for Military Trainees Returned to Duty After a Mental Health Evaluation: Effect on Graduation Rates. Journal of Occupational Health Psychology, 5, 48-55.


[5] Deci, E. L. (1995). Why we do what we do: Understanding self-motivation. New York: Penguin Books

[6] Delahaij, R. , Gaillard, A. W. K. , & van Dam, K. (2010). Hardiness and the response to stressful situations: Investigating mediating processes. Personality and Individual Differences, 49, 386-390.


[7] Folkman, S., & Moskowitz, J. T. (2004). Coping: pitfalls and promise. Annual Review of Psychology, 55, 745-747.  


[8] Hardre, P., & Reeve, J. (2003). A Motivational Model of Rural Students’ Intentions to Persist in, Versus Drop Out of, High School. Journal of Educational Psychology, vol95, nr 2, p347-356.


[9] Meichenbaum, D. (1985). Stress Inoculation Training. New York : Pergamon.

[10] Mobley, W. H., Hand, H. H., Baker, R. L., & Meglino, B. M. (1979). Conceptual and Empirical Analysis of Military recruit training Attrition. Journal of Applied Psychology, vol64, p10-18.


[image: image7.emf] 




RTO-MP-HFM-205
6 - 1

6 - 14
RTO-MP-HFM-205

RTO-MP-HFM-205
6 - 13




[image: image1.wmf][image: image2.jpg]}
A NATO
\4% OTAN








Comparative Analysis of NATO Resilience Training Programs







Comparative Analysis of NATO Resilience Training Programs



Comparative Analysis of NATO Resilience Training Programs


MAJ Suzanne M. Bailey


Directorate of Mental Health, Canadian Forces Health Services Group HQ, 1745 Alta Vista Drive


Ottawa, Ontario, Canada K1A 0K6


Tel: 613-945-6302, Fax 613-992-6095, e-mail: Suzanne.Bailey@forces.gc.ca


Dr. Amy B. Adler


US Army Medical Research Unit-Europe, Walter Reed Army Institute of Research


Nachrichten Kaserne, Karlsruherstrasse 144, 06126 Heidelberg, Germany


Tel:  +49-6221-172626 Fax:+49-6221-173170 e-mail:amy.adler@us.army.mil


Dr. Roos Delahaij 


TNO, P.O. Box 23, 3769 ZG  Soesterberg, The Netherlands


T +31 888666004   F +31 346 353977  email:  roos.delahaij@tno.nl 


MAJ Carlo Van den Berge
Mental Readiness Advisor, ACOS Operations & Training, Quarter Queen Elisabeth, 
Eversestraat 1, B-1140 EVERE, Belgium
Tel: +32 2 7016274, Fax: +32 2 7013878, e-mail: carlo.vandenberge@mil.be

1stLT Merle Parmak
Estonian National Defence College, Riia 12, 51013 Tartu, Estonia
Tel +372 51 21 490, Fax +372 71 76 111, E-mail: merle.parmak@mil.ee

MS Vivianne Fonne
Norwegian Armed Forces Medical Service, Institute of Aviation Medicine, PO Box 14, Blindern
0313 Oslo, Norway
T +47 22 93 03 40, email. viviannf@flymed.uio.no

Abstract


The goal of the NATO Human Factors & Medicine (HFM) Research & Technology Task Group (RTG-203) “Mental Health Training” is to develop prototypes of mental health and resilience training for service members.  Mental health training has the potential to strengthen the ability of service members to respond to the psychological demands of military life.  Ideally, this kind of mental health and resilience training should begin during basic training and be followed across the individual’s military career. In order to begin developing a Training Module template for Mental Health Training during Basic or Recruit Training, RTG-203 has compiled a database of standardized mental health and resilience training programs currently delivered in member nations.  The presentation reports on the core elements of mental health and resilience training across eleven member nations, summarizes the findings, and discusses how the database will be used to inform the development of a NATO Mental Health Resilience Training Module Template for Initial Basic Training.  This presentation is intended for Psychological Resilience and Mental Health Training tracks. 


Disclaimer: It should be noted that the views of the authors do not necessarily represent their respective Department of Defence or Government.  

1.0
INTRODUCTION


The NATO HFM-203/RTG ‘Mental Health Training’ was established in December 2009 to target the development of mental health resilience training in a military environment. In recognition of the need to develop scientifically validated mental health training that will sustain the service member throughout their military career, as well as prepare them for the rigors of military operations, the RTO Task Group (RTG) will: (1) identify appropriate skills targeted for mental health training, (2) identify how to train those skills, and (3) establish criteria for demonstrating the effectiveness of training these skills.  


RTG 203 White Paper 001 (Delahaij and van Tussenroek, 2010) specifically addresses the benefits of and requirement for mental health training in military organizations.  The authors of the White Paper acknowledge that military service places tremendous demands on the mental health of service members, and that mental health training has tremendous potential for improving military effectiveness.  In order to determine what that mental health training should consist of, and how it should be delivered, it is important to know what is currently being delivered, how it was developed, what evidence there is to support it, how and when it is being delivered, and if it has demonstrated any effectiveness.  


In order to accomplish the aforementioned objectives and answer some of these questions, an environmental scan of current mental health training modules that are delivered during basic training in participating NATO countries has been conducted, and the results compiled in a database.  The information garnered from the basic training database will subsequently be used to inform the development of mental health training modules for basic training as well as the deployment cycle.


Concurrently, the RTG is also surveying recruits in NATO nations to determine what specific aspects of basic training are perceived as stressful, which skills the recruits are using to cope with the stress, and how effective they are in coping with these stressors.  Together with the analysis of the database, this information will be used to develop evidence based mental health training that meets the identified needs of recruits in NATO nations.


2.0
Findings


Eleven member nations responded to the request for information pertaining to their mental health and resilience training content during basic recruit training.  The information requested included: objectives of the training; knowledge and targeted skills; practical application and resources; program standardization and evaluation; implementation details; and, strength of evidence for content and skills.  Five of the responding nations reported that they have no systematic or standardized mental health training during basic recruit training.  They indicated that some units provide the training, while others do not.  For the purposes of this paper, we will consider the programs that are standardized and implemented system-wide, including those that are targeted to a specific branch of the military or occupation, such as the Belgian training program for student pilots and air traffic controllers (ATC).  It should also be noted that the information included which refers to the United States is representative only of the US Army, as training packages from the US Air Force, US Navy and US Marine Corps were not reviewed for this paper.  The participating nations are listed in Table 1.  


		Nation

		Standardized Mental Health Training



		Belgium

		Yes *



		Canada

		Yes



		Czech Republic

		No



		Estonia

		No



		Germany

		No



		Latvia

		Yes



		The Netherlands

		Yes



		Norway

		No



		Spain

		No



		United Kingdom

		Yes



		United States

		Yes





Table 1: Participating NATO Nations


* For student pilots and ATC only


2.1
Standardization:


Of the eleven countries that provided data for this paper, six countries deliver standardized mental health training programs during basic recruit training.  While five of these six countries deliver the training systematically, there are some caveats.  In Belgium the standardized mental health training reviewed for this paper was specifically designed for student pilots and air traffic controllers, while in the United Kingdom mental health training for recruits has consistent objectives across Services, but the delivery differs depending on the Service.  The remaining countries have local initiatives or separate Academy programs, and are therefore neither standardized nor systematic.  While it is not included in the analysis or database for this RTG, the Australian Defence Force has also recently implemented a standardized mental health training program for recruits (Cohn and Pakenham, 2008).  This program has been evaluated, and has demonstrated that it is feasible to increase mental health during basic training.


2.2
Timing of the training:


There was wide variation with respect to when the mental health training was conducted during the course of basic recruit training.  While one country delivers the mental health and resilience training during the first week of a thirteen-week basic recruit training program, two countries deliver it during week 3, another in week 5, one within the first 8 weeks, one at the 2/3 point of basic training, and another country at some point during the first three months of service.


Given the wide variation in the timing of the mental health training, it may be useful to evaluate whether or not the timing of the training has an impact on effectiveness and outcomes.  It may also be beneficial to add questions about the timing of this training to the survey and interview being conducted concurrently by this RTG.


The other area for further examination may be whether the training should be delivered all at one time, or at regular intervals throughout basic training.  Canada is currently considering modifying their mental health training for recruits and dividing the current block into 3 separate modules to be delivered during weeks 1 (3 hours), 5 (2 hours)and 12 (3 hours) of a 13-week training cycle.  The intent is to train recruits on the skills that would be most useful in helping them succeed in their training at the beginning of the training cycle, to reinforce and mentor those skills during week 5, and then to provide additional mental health knowledge and skills for their military careers just before completing basic training. A pilot implementation of this approach will be evaluated to determine if there is any significant difference in application of skills, coping ability, as or attrition during basic training.


2.3 Duration of the training:


Again, there were significant differences in how many hours each country devotes to mental health training for recruits.  While most of the countries surveyed deliver between one and four hours of mental health training, there were two notable exceptions.  The program in Belgium consists of 15 hours of training, which includes 30 minutes for the application of each skill, while recruits in The Netherlands devote 2-3 days to learning and applying stress coping skills with graduated exposure training through adventure activities, followed by group debriefings.  These last two programs place significant importance on the practical application of the mental health skills being taught, and consider it an integral part of the training package.


This may be another area to consider when developing the mental health training modules and implementation guidelines, as it is well known that knowledge and skills are more likely to be retained and applied affectively if they are practiced regularly.


2.4 Trainers/Instructors:


The training is delivered by either trained soldiers/peers (4), military or sports instructors (2), chaplains (2), mental health professionals (4) and physicians (3).  Mental health professionals include psychiatrists, psychologists, aviation psychologists and sports psychologists.  Several countries do not limit delivery to any one group or profession, but rather choose among the professions listed.  Several countries also have standardized training for the instructors who deliver the mental health training, while others assign the task on the basis of occupation or profession and do not require the completion of a train the trainer program.


As the RTG will be developing a train the trainer package for mental health and resilience training, it will be beneficial to examine the structure, content and evaluation data of these existing programs.


2.5 Strength and Quality of Evidence:


Each country was asked to indicate the strength and quality of evidence upon which the content of the training was based.  Table 2 provides a description of the categories applied to the training programs.  The specific references and research that were consulted in the development of each of the training programs were not requested for the purposes of this paper, but will subsequently be added to the database in order to better inform the development of the final RTG products.


		Categories for strength of recommendation



		A

		Good evidence to support a recommendation for use



		B

		Moderate evidence to support a recommendation for use



		C

		Poor evidence to support a recommendation for or against use



		D

		Moderate evidence to support a recommendation against use



		E

		Good evidence to support a recommendation against use



		Categories for quality of evidence on which recommendations are made



		I

		Evidence from at least one randomized control trial



		II

		Evidence from at least one well-designed clinical trial without randomization, from cohort or case-controlled analytic studies, preferable from more than one centre, from multiple time-series, or from dramatic results in uncontrolled experiments



		III

		Evidence from opinions of respected authorities on the basis of clinical experience, descriptive studies, or reports of expert committees






Table 2:
Strength and Quality of Evidence

Four of the NATO countries have mental health training programs that are based on AI evidence, while one other has a program based on BII evidence.  Some of the other programs reviewed may be evidence-based, but have not yet been formalized or evaluated, and as such there is very little information on their research or development.


2.6 Evaluation


Only four of the programs that were reviewed have a consistent and robust evaluation strategy.  One other country is in the process of evaluating their mental health training program, and should have results in spring 2011.  While two of the countries indicated that they administer pre and post training evaluations for each serial, the other two countries did not specify their evaluation methodology. This highlights the importance of including an evaluation strategy in the development and implementation of all mental health training programs in order to assess effectiveness, identify areas for improvement, and validate the requirement for institutionalization of such training.


2.7 Objectives


The objectives of the training programs include: increase awareness of and be able to identify symptoms of stress in self and others; learn and apply skills to cope with stress; optimize mental fitness and resilience; decrease stigma toward and increase acceptance of mental health problems; increase mental health help-seeking behaviour; and, maintain operational effectiveness and performance. The mental health training for student pilots and air traffic controllers in Belgium, ‘Techniques to Optimize Potential’ (TOP: ‘Techniques pour l’Optimisation du Potentiel’), has as objectives: increased recovery after operations; improved sleep quality; improved vigilance and attention; improved decision making, self-confidence, group communication and cohesion; and enhanced learning.


While the stated objectives of the programs vary in the level of detail in which they are stated, they are relatively consistent across nations. 


2.8 Knowledge


In order to achieve the stated objectives of each of the programs, the knowledge factors include: definitions of stress, strain, pressure, combat stress, and resilience; description of the human stress response; delineation between good stress and bad stress; helpful and unhelpful coping, including specifically the role of humour in coping; cognitive behaviour theory highlighting how perception of events affects reactions; importance of teamwork and buddy support; and fatigue management. 


While each of the programs has some unique aspects, the key knowledge elements are very consistent across nations.


2.9 Targeted Skills


The targeted skills, while referred to by different names in the various training programs, can be grouped into seven broad categories.


		Targeted Skills



		Category

		Skills as they are referred to in the training packages



		Acceptance        (2)

		Acceptance of new reality in basic training



		Self Talk            (6)

		Positive appraisal of events, challenging negative self-talk, thinking traps, neuro linguistic programming, internal dialogue, “adjusting your thoughts”, cognitive distortions



		Breathing          (5)

		Tactical breathing, diaphragmatic breathing, energy management, arousal control, controlled breathing



		Relaxation         (4)

		Regulation of tension, progressive muscle relaxation



		Goal setting       (4)

		



		Visualization     (5)

		Mental imagery, mental rehearsal



		Grounding         (2)

		Situational awareness, focusing





Table 3: Targeted Skills


In accordance with the categories in Table 3, six countries include various approaches to self-talk and cognitive behaviour theory; five countries target the skills of breathing and visualization; four countries teach skills related to relaxation and goal setting; two countries aim to increase acceptance; and two countries include skills to facilitate grounding and increase situational awareness.  There is a significant level of consistency among the nations with respect to which targeted skills can be trained in order to achieve the stated objectives of mental health and resilience training.  The selection of these skills is also based on strong scientific evidence, as indicated in paragraph 2.5.


The targeted skills come primarily from cognitive behaviour theory and performance sports psychology.  There is a significant body of evidence that demonstrates that skills such as controlled breathing, visualization, goal setting and self-talk contribute to enhanced sports performance  (Driskell et al., 1994, Barwood et al., 2006, Barwood et al., 2008).  Additionally, the randomized control trial conducted by Cohn and Pakenham (2008) with the Australian Defence Force found better cognitive coping and lower psychological distress compared to the control group.  Further research on the application of these skills to coping with stress in military populations is currently being done in a few member nations, and will also be used to inform the development of the final RTG products.


2.10 Practical Application


Three of the participating nations use vignettes or scenarios to apply the targetd skills in the classroom, either through small group discussion or by walking through the scenario as a large group.  And two of the training programs (Belgium and The Netherlands) use graduated exposure through either adventure activities or a series of training scenarios after which there is a debriefing to review performance and learning.  As well, the mental health training program in the Belgian military includes specific instruction to practice and apply each of the skills on an individual basis, in addition to the classroom and scenario work. This is particularly important to consider in the development of mental health training modules, as we know that these skills must be practiced and mastered ahead of time if they are to be effective when used in real-life situations of extreme stress.


2.11 Resources and Follow-up


Not surprisingly, all of the mental health training programs reviewed include information on mental health resources available to military personnel, depending on their level of need.  This includes self help and buddy support, as well as some information aimed at demystifying what happens in mental health treatment.  Some programs include a discussion about common barriers to care in military populations, and facts with which to challenge some of those attitudinal barriers and beliefs about treatment.  Many of the programs aim to normalize help seeking as a way to manage distress and solve problems, and in doing so try to de-stigmatize counselling and mental health treatment.  As stigma toward mental health treatment tends to be common in many military populations, there are some interesting techniques to be considered in the development of the training modules.

3.0
Conclusions


The findings of this review of mental health training delivered during basic training in several NATO nations provides a starting point for the development of a NATO mental health resilience training module for initial basic training.  It will also provide valuable information for the development of Resilience Training Guidelines, Implementation Principles, as well as a standardized train the trainer program for mental health training.  Consistency was found in terms of training objectives, and targeted knowledge and skills.  There was less consistency around the implementation principles, such as the duration and timing of the training, evaluation, and instructors or trainers.  Further research in these areas will provide additional detail to guide the development of the RTG products.
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Abstract

Background: Post-concussive syndrome (PCS), which includes physical, neurological and cognitive complaints, frequently occurs following mild traumatic brain injury (TBI). Research in civilian populations has demonstrated PCS symptom recovery over the course of one-year post-injury, with a majority of symptoms resolving within the first 90 days. The recent military conflicts in Iraq and Afghanistan have resulted in an increased prevalence of TBI, in large part due to a preponderance of blast-related weaponry. Little is known regarding the course of PCS symptoms following combat-related TBI, and whether it differs from other concussion mechanisms seen in civilian populations (e.g., sports-related). Complicating matters is the overlap of symptoms between TBI and post-traumatic stress disorder (PTSD). 

Methods: The Expeditionary Medical Encounter Database (EMED) allows for the unique assessment of symptoms following mild TBI. The EMED contains clinical records completed in-theatre, which includes exact dates of injury. This addresses limitations of recent research of combat-related TBI, which relies on self-reported information with no knowledge of when the actual event occurred, thus making it impossible to document trends or changes in post-concussive symptoms over time. A non-head injured control group was utilized for comparison purposes. The EMED data was linked with post-deployment health assessment (PDHA) data. The PDHA is given to personnel at the conclusion of their deployment. Because a TBI event can occur at any time during a deployment, personnel can answer a PDHA anywhere from days, weeks to many months after injury. For this analysis, personnel were categorized into those responding to a PDHA within 1-90 days (n = 386 TBI, 1332 non-head), 91-180 days (n = 382 TBI, 1074 non-head), and 181-365 days (n = 88 TBI, 378 non-head) from the time of injury. Common PCS symptom complaints on the PDHA were examined and included pain (headache, back, joint, muscle), memory problems, sleep problems, and tinnitus. The PDHA also contains a screening instrument for PTSD, which was adjusted for in all multivariate analyses along with age, injury severity, combat exposure, and blast mechanism. 

Results: Multivariate analysis yielded differing PCS symptoms for each of the PDHA response periods. In the 1-90 day post-injury period, those with TBI had significantly higher odds of headache (OR 4.81, p-value < 0.001), back pain (OR 1.82, p-value < 0.001), and memory problems (OR 2.74, p-value < 0.001) compared to non-head injuries. In the 91-180 day period, only headache was significantly higher (OR 2.15, p-value < 0.001) in TBI. Finally, in the 181-365 day period, there were higher odds of headache complaints (OR 2.32, p-value = 0.04) in TBI compared to non-head injuries, as well as memory problems (OR 2.76, p-value = 0.02), back pain (OR 2.68, p-value = 0.003), and sleep complaints (OR 2.22, p-value = 0.04). 

Conclusions: These findings suggest PCS symptoms change over the course of one-year following combat-related TBI. These symptoms, particularly in the early stages following TBI, may affect operational performance. The association between TBI and PCS symptoms 181-365 days post-injury may be a result of repeated blast exposure or impeded recovery due to continued presence in a stressful environment, and warrants further study with a larger sample size.

1.0
BACKGROUND AND INTRODUCTION

Mild traumatic brain injury (TBI), or concussion, is an emerging health concern among veterans of the current conflicts in Iraq and Afghanistan.1-4 This is due, in part, to asymmetrical warfare techniques such as improvised explosive devices and other crude forms of blast weaponry. In the current wartime environment, blast injuries account for approximately 70% of injuries among U.S. military personnel.1 Both primary and secondary effects of these blasts are associated with TBI.4 Further, because of enhancements in body armor and field medical care, more personnel than ever are surviving their wounds.5 This has shifted focus to adverse, post-injury sequelae. In TBI, post-injury symptoms are often referred to as post-concussion syndrome (PCS).6-8 Common PCS symptoms include headache, tinnitus, sleep problems, chronic pain and cognitive deficits.8

In 2004, the World Health Organization (WHO) performed an extensive review of the natural history of TBI.9 They reviewed 66 studies among adult populations and found that common PCS symptoms mostly resolved on their own within the first three months post-TBI.9 Recent reviews by McCrea et al. have corroborated the findings from the WHO report, even suggesting that only 3% of persons sustaining a TBI report symptoms beyond one month of injury.10,11 All of these studies, however, were among civilian populations and did not examine blast injuries. The nature of blast injuries, combined with the environment in which the injury is sustained and inherent differences between military and civilian populations, may result in a different epidemiological presentation of PCS symptoms.


Regarding persistent PCS symptoms, it has been suggested that conditions other than the organic injury such as concomitant mental health conditions, may play a prominent role.10,11 With military personnel sustaining these injuries in an austere, stressful combat environment, there is potential for co-occurring mental health disorders, particularly post-traumatic stress disorder (PTSD).12,13 The role of these combat-related mental health disorders in the natural history of TBI has been the subject of recent research. Hoge et al. found that only headache was significantly higher among combat veterans with TBI compared to those with other injuries after adjusting for PTSD and depression.14 Further, Pietrzak, et al. extended Hoge’s findings to examine general health ratings and psychosocial functioning after mild TBI and identified a strong mediating effect of PTSD.15 These studies are limited, however, by the use of self-reported screening instruments to retrospectively identify personnel with TBI.16 Relying on patient recall can be problematic because TBI is known to adversely affect memory.17 In addition, their studies do not account for the date of injury, thus fluctuations in symptom reporting as a function of time since TBI were not assessed. Finally, the screening instrument in part classifies TBI as an experience or event (e.g. blast) that left the person feeling ‘dazed and confused’. This symptom is not specific to TBI, but can also occur as a natural reaction to the stress of combat.18  


The aim of the present study was to examine the natural history of PCS symptoms among military personnel with TBI while accounting for co-occurring PTSD. The unique nature of our study population and the use of provider diagnosed injury from clinical records completed at or near the point of injury allowed for an assessment of PCS symptom reporting at various points in time post-injury. This will have implications in both predicting symptom recovery, as well as characterizing the symptoms which may affect operational performance immediately after TBI.

2.0
METHODS


2.1 
Study Sample


The Expeditionary Medical Encounter Database (EMED, formerly the Navy and Marine Corps Combat Trauma Registry) was queried for all personnel injured during Operation Iraqi Freedom who completed a post-deployment health assessment (PDHA). This study was approved through the Institutional Review Board at Naval Health Research Center (NHRC), San Diego, CA.


The EMED is a deployment health database maintained by NHRC and consists of documented clinical encounters of deployed military personnel.19 Clinical EMED records are completed by medical providers stationed at forward-deployed Navy and Marine Corps military treatment facilities (e.g. facilities located in Iraq to treat Operation Iraqi Freedom casualties).  Unique aspects of the EMED include detailed information regarding the injury incident, which is collected at or near the point of occurrence, as well as the inclusion of persons with mild injuries who are subsequently returned to duty.  Clinical records are provided to NHRC and professional coders review the records and assign medical codes using the Abbreviated Injury Scale (AIS), Injury Severity Score (ISS), and International Classification of Diseases, 9th Revision, Clinical Modification (ICD-9-CM).20-22

The PDHA is a screening questionnaire developed by the Department of Defense to identify personnel in need of medical referral for a variety of health reasons.23 The PDHA is given at the end of each deployment and has been used in previous research to identify population-level, mental health screening rates.24

Eligible personnel for the present study were service members who sustained a mild to moderate injury during Operation Iraqi Freedom between 2004 and 2008, and who completed a PDHA upon return from deployment. The sample was restricted to personnel who completed the PDHA within one year of their injury date. The final sample consisted of 3640 injured personnel (856 personnel with TBI and 2784 with non-head injury). 

2.2 
Measures

2.2.1
Demographic Variables

Age and military rank were abstracted from the EMED clinical record. Age was analyzed as a continuous variable and rank was categorized into enlisted and officer. Branch of service and gender were identified from administrative records, and branch of service was categorized into Army, Marines, and other (i.e. Navy and Air Force).

2.2.2
Injury Groups

Presence of TBI was identified from the EMED clinical records and was indicated by one of the following ICD-9 codes: 800-801, 803-804, 850-854. The non-head injury comparison group consisted of any injury where the head region was not specifically indicated in AIS coding.  

2.2.3
Injury-Specific Variables

Type of injury was categorized as battle injury as a result of hostile action, or nonbattle, defined an injury resulting from nonhostile action.  Injury type and presence/absence of blast mechanism was utilized to define injury mechanism as ‘battle, blast’, ‘battle, non-blast’, and ‘non-battle’. For multivariate analysis the variable was dichotomized into blast and non-blast. Injury severity was coded using the ISS, which ranged from 1 to 8 (mild to moderate injuries). 

2.2.4
Combat Exposure 

In order to assess combat exposure, the PDHA asks service members if they were: 1) exposed to dead bodies, 2) discharged their weapon, or 3) had a perceived threat to life. The specific questions are shown in Table 1. These three questions were used to create a dichotomous variable of ‘light combat exposure’ (i.e. those endorsing 0-1 of the combat exposure questions) and ‘moderate-high combat exposure’ (i.e. those endorsing 2-3 of the combat exposure questions).  

2.2.5
PTSD 

The PDHA also contains a validated PTSD screening instrument shown in Table 1. The 4-item PTSD screening instrument is based on the Primary Care PTSD screen and was recently validated against the 17-item PTSD checklist.25,26 Endorsing any 3 of the 4 symptoms indicates a positive screen for PTSD. 

Table 1: Posttraumatic stress disorder and combat experience questions, post deployment health assessments


		Posttraumatic Stress

		

		Combat Experience



		Have you ever had any experience that was so frightening, horrible, or upsetting that, in the past month, you…

		

		Did you see anyone wounded, killed or dead during this deployment? (yes/no)



		Have had any nightmares about it or thought about it when you did not want to? (yes/no)

		

		Were you engaged in direct combat where you discharged your weapon? (yes/no)



		Tried hard not to think about it or went out of your way to avoid situations that remind you of it? (yes/no)

		

		During this deployment, did you ever feel that you were in great danger of being killed? (yes/no)



		Were constantly on guard, watchful, or easily startled? (yes/no)

		

		



		Felt numb or detached from others, activities, or your surroundings? (yes/no)

		

		





2.2.6
PCS Symptoms

On the PDHA, the service member is asked if they currently have a health concern or condition they feel is related to their deployment. Current complaints of seven common PCS symptoms--headache, memory problems, still feeling tired after sleeping (i.e. sleep problems), back pain, joint pain, muscle pain and tinnitus--were abstracted from the PDHA.

2.2.7
Time to PDHA 

Response time to the PDHA was calculated by subtracting the date of PDHA from the date of injury. Time was further categorized into the following post-injury time periods: 1-90, 91-180, and 180-365 days.

2.3
Data Analysis

All statistical analyses were performed using SAS version 9.2 (Cary, NC). Demographics, injury-specific information, and PDHA responses were described for the study sample by TBI status and compared utilizing chi-square and Wilcoxon tests for categorical and continuous variables, respectively. Rates of PCS symptoms were compared across TBI and non-head injury groups, and by post-injury time period using chi-square testing. A separate multivariate logistic regression model was utilized for each of the seven PCS symptoms to assess the independent effects of TBI at each time period after adjusting for age, combat exposure, injury severity, injury mechanism, and PTSD. A separate analysis was conducted comparing crude and adjusted mean number of PCS symptoms for each of the time periods by TBI status using t-tests and least squares means. 

3.0
RESULTS

Characteristics of the study population are outlined in Table 2. Compared to those with non-head injuries, those with TBI were more likely to be Marines (70.6% vs. 64.1%, p-value < 0.001), primarily enlisted (97.1% vs. 93.0%, p-value < 0.001), and predominantly male (99.0% vs. 91.0%, p-value < 0.001). The injury mechanism for TBI was most frequently battle, blast (87.2%) compared with non-battle for non-head injuries (56.2%). Non-battle TBI resulted primarily from motor vehicle accidents and falls. Those with TBI sustained more severe injuries overall (median ISS 2 vs. 1, p-value < 0.001). Time from injury to PDHA response differed significantly by TBI status (p-value = 0.002). Compared to non-head injuries, those with TBI were significantly more likely to report moderate-high levels of combat exposure (82.9% vs. 57.9%, p-value < 0.001) and screen positive for PTSD (24.1% vs. 13.3%, p-value < 0.001).

Table 2: Descriptive characteristics for sample of TBI and non-head injuries, Operation Iraqi Freedom, 2004-2008 (n = 3640).


		Characteristics

		TBI (n = 856)

		Non-Head Injury (n = 2784)

		P



		Demographic

		

		

		



		Median age (range)*

		22.0

		(18-52)

		23

		(18-59)

		<0.001



		Branch of service, no. (%)

		

		

		

		

		<0.001



		Marines

		604

		(70.6)

		1785

		(64.1)

		



		Army

		198

		(23.1)

		662

		(23.8)

		



		Other

		54

		(6.3)

		337

		(12.1)

		



		Rank†

		

		

		

		

		<0.001



		Enlisted

		831

		(97.1)

		2582

		(93.0)

		



		Officer

		25

		(2.9)

		195

		(7.0)

		



		Male, no (%)

		847

		(99.0)

		2532

		(91.0)

		<0.001



		Injury-specific

		

		

		

		

		



		Median ISS (range)

		2

		(1-8)

		1

		(1-8)

		<0.001



		Mechanism, no. (%)

		

		

		

		

		<0.001



		Non-battle

		97

		(11.3)

		1564

		(56.2)

		



		Battle, blast

		747

		(87.2)

		1044

		(37.5)

		



		Battle, non-blast

		12

		(1.4)

		176

		(6.3)

		



		PDHA

		

		

		

		

		



		Time to response, no. (%)

		

		

		

		

		0.002



		1-90 days

		386

		(45.1)

		1332

		(47.8)

		



		91-180 days

		382

		(44.6)

		1074

		(38.6)

		



		181-365 days

		88

		(10.3)

		378

		(13.6)

		



		Combat exposure¶

		

		

		

		

		<0.001



		Light

		146

		(17.1)

		1169

		(42.1)

		



		Moderate-high

		709

		(82.9)

		1611

		(57.9)

		



		PTSD screen +, no. (%)¶

		206

		(24.1)

		370

		(13.3)

		<0.001





* missing data n = 3


† missing data n = 7

¶ missing data n = 5

Table 3 shows the breakdown of PCS symptoms for each time period following TBI and non-head injury. Headache was the most commonly reported symptom by the TBI group within the first 90 days after injury. In all other time periods and in both groups, back pain was the most frequently reported symptom. In the first 90 days post-injury, rates of all symptoms with the exception of joint pain were significantly higher among the TBI group compared to the non-head injury group. In the 91-180 day post-injury period, only headache (17.3% vs. 7.0%, p-value < 0.001), memory problems (10.7% vs. 6.6%, p-value 0.009) and tinnitus (19.1% vs. 11.9%, p-value < 0.001) were significantly higher in the TBI than the non-head injury group. All seven health complaints were higher in TBI compared with non-head injuries at 181-365 days post-injury, but differences in sleep problems were not statistically significant (p-value = 0.087).

Table 3: Number and percentage of health complaints following TBI and non-head injuries by time since injury

		Health Complaint

		1-90 Days

		

		91-180 Days

		

		181-365 Days



		

		TBI


(n = 386)

		Non-Head


(n = 1332)

		P

		

		TBI


(n = 382)

		Non-Head


(n = 1074)

		P

		

		TBI


(n = 88)

		Non-Head


(n = 378)

		P



		Headache

		115

		(29.8)

		106

		(8.0)

		<0.001

		

		66

		(17.3)

		75

		(7.0)

		<0.001

		

		19

		(21.6)

		45

		(11.9)

		0.017



		Memory problems

		56

		(14.5)

		60

		(4.5)

		<0.001

		

		41

		(10.7)

		71

		(6.6)

		0.009

		

		18

		(20.5)

		35

		(9.3)

		0.003



		Sleep problems

		68

		(17.6)

		161

		(12.1)

		0.005

		

		64

		(16.8)

		144

		(13.4)

		0.109

		

		21

		(23.9)

		61

		(16.1)

		0.087



		Tinnitus

		80

		(20.7)

		136

		(10.2)

		<0.001

		

		73

		(19.1)

		128

		(11.9)

		<0.001

		

		20

		(22.7)

		43

		(11.4)

		0.005



		Back pain

		96

		(24.9)

		202

		(15.2)

		<0.001

		

		87

		(22.8)

		213

		(19.8)

		0.222

		

		38

		(43.2)

		86

		(22.8)

		<0.001



		Muscle pain

		60

		(15.5)

		157

		(11.8)

		0.050

		

		50

		(13.1)

		120

		(11.2)

		0.317

		

		21

		(23.9)

		52

		(13.8)

		0.019



		Joint pain

		60

		(15.5)

		198

		(14.9)

		0.742

		

		56

		(14.7)

		149

		(13.9)

		0.704

		

		21

		(23.9)

		55

		(14.6)

		0.033





Results from multivariate logistic regression are shown in Table 4. Symptom reporting among TBI trended higher in the 1-90 day and 181-365 day period. After adjusting for age, injury severity, blast injury mechanism, combat exposure, and PTSD, TBI relative to non-head injury was associated with increased odds of headache (OR 4.81, 95% C.I. 3.27-7.07), memory problems (OR 2.74, 95% C.I. 1.69-4.44) and back pain (OR 1.82, 95% C.I. 1.29-2.57) in the first 90 days. In the 91-180 day post-injury period, only headache is significantly higher among those with TBI (OR 2.15, 95% C.I. 1.38-3.36). When examining the 181-365 day post-injury period, headache (OR 2.32, 95% C.I. 1.05-5.13), memory problems (OR 2.76, 95% C.I. 1.17-6.53), sleep problems (OR 2.22, 95% C.I. 1.04-4.71), and back pain (OR 2.68, 95% C.I. 1.41-5.08) were all higher in TBI compared to non-head injury group. Tinnitus was associated with blast mechanism at all time periods, but not with TBI. At all time periods PTSD conferred a significantly greater odds of nearly every PCS symptom.


Total number of PCS symptoms is compared across time periods in Table 5. For every time period, crude mean number of symptoms was significantly higher in the TBI group compared to the non-head injury group, with the greatest number of symptoms reported in the 181-365 day period for both TBI (mean symptoms 1.80, S.D. ± 2.01) and non-head injuries (mean symptoms 1.00, S.D. ± 1.49). After adjusting for age, injury severity, blast injury mechanism, combat exposure, and PTSD, mean number of PCS symptoms were no longer different for the TBI group (adjusted mean symptoms 1.30) and non-head injury group (adjusted mean symptoms 1.25) in the 91-180 day post-injury period (p-value = 0.631).

Table 4: Multivariate logistic regression models examining the association between TBI and post-deployment health complaints, 1-90 days, 91-180 days, and 181-365 days


		Model/ Variable

		Adjusted Odds Ratios (95% Confidence Intervals)



		

		Headache

		Memory


Problems

		Sleep Problems

		Tinnitus

		Back Pain

		Muscle Pain

		Joint Pain



		1-90 days

		

		

		

		

		

		

		



		Age

		1.03†

(1.01-1.05)

		1.04†

(1.01-1.07)

		1.03†

(1.01-1.05)

		1.03†

(1.01-1.06)

		1.03‡

(1.01-1.05)

		1.02†

(1.00-1.05)

		1.05§

(1.03-1.07)



		ISS

		0.93


(0.84-1.05)

		0.98


(0.85-1.13)

		0.97


(0.87-1.08)

		1.07


(0.96-1.19)

		0.93


(0.85-1.03)

		1.14†


(1.03-1.26)

		1.07


(0.97-1.18)



		Moderate-high/ light combat

		1.51†


(1.01-2.28)

		2.11†


(1.16-3.84)

		1.66‡


(1.14-2.43)

		2.73§


(1.70-4.40)

		1.45†


(1.05-2.01)

		1.93‡


(1.31-2.86)

		1.33


(0.95-1.86)



		Blast/non-blast

		0.85


(0.57-1.27)

		0.95


(0.57-1.59)

		0.90


(0.63-1.30)

		2.38§


(1.61-3.53)

		0.85


(0.61-1.18)

		0.98


(0.68-1.41)

		0.85


(0.61-1.20)



		PTSD

		4.38§


(3.12-6.16)

		5.12§


(3.37-7.79)

		4.26§


(3.07-5.92)

		2.89§


(2.08-4.02)

		2.88§


(2.11-3.92)

		3.00§


(2.14-4.20)

		2.69§


(1.93-3.75)



		TBI/non-head

		4.81§


(3.27-7.07)

		2.74§


(1.69-4.44)

		1.24


(0.84-1.82)

		1.11


(0.77-1.60)

		1.82§


(1.29-2.57)

		0.87


(0.59-1.29)

		0.91


(0.62-1.34)



		91-180 days

		

		

		

		

		

		

		



		Age

		1.02


(0.99-1.05)

		1.03


(1.00-1.06)

		1.01


(0.99-1.04)

		1.02


(0.99-1.05)

		1.01


(0.99-1.03)

		1.04‡


(1.01-1.06)

		1.03‡


(1.01-1.06)



		ISS

		1.04


(0.91-1.18)

		1.13


(0.98-1.30)

		1.06


(0.94-1.19)

		1.13†


(1.01-1.27)

		1.01


(0.91-1.12)

		1.05


(0.92-1.19)

		1.02


(0.90-1.14)



		Moderate-high/


light combat

		1.24


(0.72-2.12)

		1.46


(0.78-2.75)

		1.41


(0.94-2.11)

		2.71§


(1.59-4.64)

		1.74‡


(1.22-2.49)

		1.70†

(1.06-2.73)

		1.85‡


(1.20-2.83)



		Blast/non-blast

		1.43


(0.89-2.29)

		1.36


(0.81-2.27)

		0.76


(0.53-1.10)

		2.43§


(1.61-3.68)

		1.21


(0.88-1.66)

		1.01


(0.67-1.51)

		1.06


(0.73-1.53)



		PTSD

		4.05§


(2.72-6.02)

		5.12§


(3.33-7.87)

		3.43§


(2.42-4.85)

		2.35§


(1.66-3.32)

		2.61§


(1.91-3.57)

		3.44§


(2.38-4.97)

		2.83§


(2.00-4.00)



		TBI/non-head

		2.15§


(1.38-3.36)

		1.10


(0.66-1.83)

		1.16


(0.78-1.74)

		0.90


(0.61-1.32)

		0.93


(0.66-1.31)

		0.96


(0.62-1.50)

		0.87


(0.58-1.31)



		181-365 days

		

		

		

		

		

		

		



		Age

		1.03


(0.99-1.06)

		1.02


(0.98-1.06)

		1.00


(0.97-1.03)

		1.00


(0.96-1.04)

		1.01


(0.98-1.04)

		1.01


(0.98-1.05)

		1.03


(1.00-1.06)



		ISS

		0.96


(0.76-1.21)

		0.89


(0.68-1.17)

		0.87


(0.68-1.10)

		1.12


(0.90-1.38)

		0.97


(0.80-1.17)

		1.00


(0.80-1.26)

		1.18


(0.96-1.44)



		Moderate-high/


light combat

		1.43


(0.74-2.74)

		1.92


(0.89-4.18)

		1.33


(0.74-2.39)

		1.90


(0.90-4.00)

		1.62


(0.97-2.69)

		1.70


(0.88-3.29)

		1.18


(0.64-2.18)



		Blast/non-blast

		0.70


(0.36-1.39)

		0.71


(0.33-1.51)

		0.61


(0.33-1.15)

		2.27†


(1.15-4.51)

		0.72


(0.42-1.23)

		0.90


(0.47-1.72)

		0.97


(0.52-1.82)



		PTSD

		2.16†


(1.06-4.40)

		4.71§


(2.35-9.44)

		3.01§


(1.58-5.74)

		1.78


(0.87-3.63)

		2.59‡


(1.41-4.74)

		4.77§


(2.52-9.04)

		2.79‡


(1.44-5.42)



		TBI/non-head

		2.32†


(1.05-5.13)

		2.76†


(1.17-6.53)

		2.22†


(1.04-4.71)

		1.07


(0.51-2.25)

		2.68‡


(1.41-5.08)

		1.57


(0.73-3.37)

		1.24


(0.60-2.58)





† p-value 0.01-0.05


‡ p-value 0.001-0.009


§ p-value <0.001


Table 5. Overall and adjusted mean number of symptoms following TBI and non-head injury by time since injury

		Mean ± S.D.

		1-90 Days

		

		91-180 Days

		

		181-365 Days



		

		TBI


(n = 386)

		Non-Head (n = 1332)

		P

		

		TBI


(n = 382)

		Non-Head


(n = 1074)

		P

		

		TBI


(n = 88)

		Non-Head


(n = 378)

		P



		Overall

		1.39 ± 1.80

		0.77 ± 1.32

		<0.001

		

		1.14 ± 1.68

		0.84 ± 1.43

		0.002

		

		1.80 ± 2.01

		1.00 ± 1.49

		<0.001



		Adjusted*

		1.61

		1.21

		<0.001

		

		1.30

		1.25

		0.631

		

		2.14

		1.49

		0.004





*Adjusted for age, ISS, combat exposure, blast mechanism, and PTSD.


4.0
DISCUSSION

Traumatic brain injury is an emerging wound among U.S. military personnel.1-4 Although previous studies have examined sequelae of blast-related TBI, none have attempted to estimate the trajectory of symptoms over time. The present analysis is the first to examine PCS symptoms as a function of time since injury. Results suggest an initial peak in symptom reporting during the first 90 days post-injury, followed by a reduction in reporting, then a second peak at the 181-365 day post-injury period. These findings have implications for management of TBI in theatre and should be supplemented with further analyses involving repeated measures of common PCS symptoms in personnel with and without TBI.


The present study found that TBI, relative to non-head injury, was associated with headache, memory, and back pain complaints in the initial 90 days post-injury. This is consistent with civilian literature on TBI that shows significant rates of adverse symptom reporting in the acute phase of injury.9-11 This may have operational implications, as memory problems and cognitive deficits may affect performance of certain job duties. Additionally, back pain is a common symptom during deployment, further evidenced by the high rates among non-head injuries. Body armor has been implicated in musculoskeletal complaints including back pain,27, 28 and TBI may exacerbate conditions related to carriage of heavy combat loads. Rehabilitation efforts at or near the point of injury should be considered to ameliorate these initial symptoms in order to minimize any effects on operational performance.


Though the reduction in symptom reporting at the 91-180 day post-injury period was not altogether surprising given typical trends in TBI recovery, the heightened health complaints at the 181-365 day period was unexpected. It appears that the results do not follow the typical TBI symptom recovery pattern observed in civilian studies.9-11 The appearance of this quadratic trend may be explained by multiple hypotheses. It is likely that those who are returned to duty following a TBI, and who finish their deployment as scheduled, are at risk for further exposure to blasts. Naturally this risk would increase as a function of time remaining on deployment. Subsequent blast exposures may not be well documented in clinical records, or may appear so mild that the service member does not seek care. Cumulative effects of repeated TBI have been documented in the civilian literature,29-31 though further research is needed to characterize this problem among military personnel. Alternatively, Lishman proposed that barriers to recovery may allow the effects of TBI to persist.32,33 Though Lishman was referring primarily to mental health conditions that cause PCS symptoms to persist, it is possible that remaining a stressful, austere environment, such as a combat zone, can hinder full recovery from TBI. Finally, the effects may be the result of the small sample size of TBI (there only 88 persons in the 181-365 day period compared to > 300 in the earlier two time periods). As such, future research should examine this association in a larger sample.


There were secondary findings of interest. Headache was the only health complaint consistently higher among TBI at all time periods, which is consistent with previous reports among military veterans.14,34 Although tinnitus has commonly been reported as a sequela of TBI,35 multivariate analysis from the present study does not support this. Blast mechanism, however, was significantly associated with tinnitus, suggesting that tinnitus may be more a product of noise-induced trauma from the blast rather than the organic brain injury. We also found that PTSD was strongly associated with nearly all PCS symptoms at all time periods. Although recent research has focused on the emerging problem of combat-related TBI, it should be noted that PTSD remains a major source of morbidity among military personnel,36 and that PTSD itself is associated with an array of negative health consequences among military veterans, including physical and behavioural problems.37-38 It is imperative that future research on TBI continues to address the overlap of PCS symptoms with PTSD.


The current study had several strengths. Because of the unique characteristics of the EMED data (i.e., accurate injury dates) as well as the ability to link this data with self reported health information on the PDHA, the trajectory of symptoms in combat-related TBI could be approximated. In addition, the use of provider-diagnosed TBI corrects for many of the inherent limitations of self-reported TBI measures, such as recall bias.16 The use of point of injury clinical records also allowed for abstraction of specific injury incident information, including details about mechanism and severity of injury. 


This study also has limitations that warrant mention. Although the study design attempted to examine symptom trajectory over time, this is based on an arbitrary date as to when the service member responds to a PDHA relative to their injury date; i.e. administration of the PDHA is based on deployment end date, which is not necessarily associated with injury. Ideally, data on PCS symptoms following TBI should be collected in a repeated measures fashion, so individual recovery from symptoms can be estimated. To accomplish this, however, collection of data in a combat zone would likely be required. Also, the nature of the EMED data creates an oversampling of Marines, as data is collected from Navy and Marine Corps medical facilities only; Army personnel may be under-represented and the results may not generalize to all military personnel.   


The present study represents the first attempt to identify a trajectory of PCS symptoms following combat-related TBI. Due to the austere environment where these injuries occur, such studies are problematic and logistically difficult. The novel use of existing data provides valuable information, though these findings need to be replicated in focused studies incorporating repeated measures of in-theatre combat personnel. The recovery environment for combat-related TBI, as well as the potential effects of repeated blast exposures, requires further investigation. While blast weaponry persists as a primary mode of current warfare, acute and persistent effects of TBI need to be further defined. 
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ABSTRACT

Since spring 2008, The Norwegian Air Force has deployed a Bell 412 helicopter unit and the Norwegian Aero Medical Detachment (NAD) in the international operations in Afghanistan. The objective of this study was to improve our knowledge of incidents and burdens experienced by military personnel and their ability to cope with these stressors during service in Afghanistan. This study examines first, the frequency and intensity of experienced stressors and second, the coping abilities among the personnel serving in NAD Contingent II, III and IV in Afghanistan. We also compared potential differences in the stress burden between NAD and similar service in Bosnia and Kosovo. A survey of critical incidents involving our units may provide important knowledge for military training and education. One last important objective was to identify which coping strategies that was most prominent in this environment.

INTRODUCTION

Situational and contextual stressors of modern war 


In modern war theatres combat-related risk and exposure to extreme stress are to a great degree experienced as potential threats to all personnel in mission, regardless of their occupational training or operational duties (Mastroianni et.al 2008). Noncombative soldiers are now more likely to observe violence, death and wounded personnel. Today the conditions during modern military operations are characterized by unpredictability, movement restrictions and Rules of engagement (ROE’s), role ambiguity, isolation from family and known culture, increased workload and deployments (Bartone 2006). The enemy is often invisible, hiding among civilians. There is no clear “front line” and soldiers need to cope flexibly with the shifting challenges from day to day (Krulak 1999). The participants are at the mercy of the environment they enter. The setting is given and there are very few opportunities to influence change in the situation or development in the conflict. Any service member heading outside camp both in Iraq and Afghanistan has constantly been vulnerable to insurgent attacks such as roadside bombs and kidnapping (Mastroianni etal. 2008).


Stressors in the Norwegian Aeromedical Detachment.


For the Norwegian Aeromedical Detachment (NAD), the main task was to operate a medical evacuation helicopter unit for the international coalition in the area of Gormach in Afghanistan. The unit was noncombative. A typical mission of medical evacuation could be an emergency combat situation, involving one’s own coalition forces, intervention in order to get some wounded out of the area or pick up wounded civilian Afghans. Those who flew with the ambulance helicopters were at great risk of being exposed to war-related impressions such as gunfire and damaged infrastructure. Because of ROEs, those who had their tasks on the ground were initially excluded from moving outside the camp area. They were bound to their functions in camp and the period of service could vary from 4 weeks up to 6 months. Among this group, which represents more than half of the unit, one could expect boredom to become a challenge.  On the other hand, those who remained in the camp were active contributors when the ambulance helicopter unit returned to camp with injured patients. Tasks such as stretcher bearer, or taking care of wounded or dead could make a strong impression when you were otherwise kept away from the war’s expression. In previous studies of Norwegian military personnel in Kosovo, it was found that equipment failure was a key stressor (Kobbeltvedt, Brun, & Laberg, 2004). Before NAD was initiated, equipment failure was an important factor especially for the helicopter personnel (Interview 2010). Basically, the helicopters were not equipped for the climate that awaited them in Afghanistan. 

Growth in military performance or stress-related problems after modern war experiences.


Deployment in modern war scenarios involves exposure to multiple sources of chronic, acute and potentially traumatic stress. Such stress can affect not only short and long term health but also human performance. Stress-related psychological, social and behavioural problems are often difficult to detect until they become extreme. Events that cause trauma reactions in some individuals are more easily tolerated by others (Lukey & Tepe 2008).



Earlier studies of Norwegian and Swedish forces in international missions have documented both short term and long term stress reactions among participating military personnel (Andersson, 2001; Johansson 1997; Solberg, 1997; Fossum & Moldjord, 1999; Brettingen, 2007, Solberg 2007).  However, research has also revealed that such operations may help increase personal skills and coping with challenges (Bartone & Kirkland. 1991; Bache, 1994; Johansson, 1997; Soeters & Rovers, 1997; Elklit, 1998; Voogelar, Muusse, & Rovers, 1998;). Similar experiences were also reported in studies from the Bosnia and Kosovo crises (Wallenius, Johansson, & Larsson, 1999; Widing et al, 2002). In the current study, self-reported military performance was used as an outcome measure. How did the NAD personnel perceive their military performance in Afghanistan? Was there a relationship between the critical incidents and military performance or between military performance and coping dispositions? Regarding the latter, intervening variables such as coping and support are often discussed as being a moderator or mediator in stress research (Baron & Kenny 1986; Lazarus 1999).


Intervening effects between stressors and military performance. 


The issue of moderation variables focuses on factors that influence the strength and/or direction of the relation between a predictor variable and the dependent variable (Muller, Judd & Yzerbyt 2005, Britt et al. 2004). In this study the stressor would be the predictor and military performance would be the dependent variable. A moderator is defined to affect the causal relationship between the two variables, but it is desirable not to correlate with either the predictor or the dependent variable (Baron & Kenny, 1986). Moderation means that the effect of a variable on an outcome is altered (i.e., moderated) by another variable.  A mediator variable intervenes in the relationship between two other variables, correlates with the predictor and has an effect on the criterion. Meditational analyses attempt to identify the intermediary process that leads from the independent variable to the dependent variable (Muller, Judd & Yzerbyt 2005). Were there any signs of moderator or mediator effects between stressor exposure and outcome among the NAD personnel? According to Lazarus (1999), coping is a powerful mediator of the emotional outcome of a stressful encounter. Lazarus rejects coping as a moderator because the coping process is not a personality disposition but rather arises from the transaction between the person and the environment. 


Coping and Support after stressful events


Previous studies on Norwegian military personnel in Kosovo and Bosnia found different coping strategies after stressful events which seem to have cognitive, behavioural and emotional aspects. Behavioural activities that get the mind away from the war such as physical exercise, reading books, having something that occupies you at all times were  among the strategies used (Solberg 1997; Moldjord et al. 2002).  Thoughts about their own security such as available shelters and that the camp area were guarded were like a calming cognitive appraisal. To have someone to talk to, confidentially, was a venue for emotional venting in the category of social support (Solberg 1997, Moldjord et al. 2002). 


In coping with stressors of modern war it is important that soldiers and leaders develop and sustain positive expectations about their deployment and service (Solberg 2007). Appraising experiences in a positive light, even when expectations may not be met, is crucial in resisting the destructive effects of stress. According to Blascovich et al. (2000), what determines your coping is whether you see the incident as a challenge or a threat.


Personnel who have been exposed to extreme stress or trauma will often cope better emotionally if they believe their experience serves a higher purpose (Lukey & Tepe 2008). This is something we can recognize from military personnel serving in the Search and Rescue and medical units. Rescuing wounded soldiers out of the battlefield in a helicopter operation and saving lives in acute medical operations are meaningful experiences despite heavy risk and extreme scenes being part of it (Folland 2009, Interview of NAD personnel 2010). Thinking that negative and painful experiences also can be an opportunity for positive individual growth is a way to make meaning out of stressful and challenging experiences. (Lukey & Pepe 2008).  


Social support as coping resources.


When exposed to alarming incidents, stress is usually decreased when individuals find their emotions and behaviours to be understood and supported by others. Social support is a psychosocial stress-reducing factor that has been frequently addressed in the military psychology literature of the last 30 years (Lazarus & Folkman, 1984; Kobasa, S.C., Maddi, R.S., Puccetti, M.C. & Zola, M.A, 1985; Noy, 1991; Olff, M., Brosschot, J.F., Godaert, G., 1993; Blascovich et al. 1999; Bartone, 2006; Reevy 2007; Grossman 2008;). Social support refers to comradeship in units and groups, loyalty to the unit and unit morale (Milgram, N. A., Orensten, R. & Zafrir, E 1989; Marlowe, 1986). High levels of social support tend to make groups function well during times of crisis. Several studies have found that social support and comradeship are most salient to coping under stress (Kobasa, 1985; Lefcourt, 1984; Cobb, 1976; Glass, 1973). Some studies report group cohesion as the most important factor in reducing traumatic stress responses (Grinker & Spiegel 1945; Glass, 1973; Milgram, 1989; Grossman 2008). Emotional support, information, comradeship and a feeling of control make individuals assess a stressful situation more adequately (Milgram et al., 1989). Britt (2004) reported unit cohesion to be a moderator or buffer of the stressor – strain relationship. 

Research Questions


The objective of this study was to investigate to what degree a number of stressors which were experienced among Norwegian forces in Bosnia and Kosovo, also were experienced in Afghanistan. The stressors were evaluated while a medical evacuation helicopter unit was deployed in Afghanistan, and the personnel were assessing how well they were able to cope with these stressors. We compared the intensity of the stressors in Afghanistan with Bosnia and Kosovo. Moreover, we wanted to identify the most prominent coping and support strategies, and see if these strategies moderated or mediated subjective military skills.

METHOD


Participants


The Norwegian Aeromedical Detachment (NAD) helicopter unit consisted of 43 service personnel. The operational department consisted of 13 persons (aircrew personnel) operating 3 Bell 412 helicopters. One ambulance helicopter crew consisted of one pilot and one navigator operating the helicopter and two medics in the cabin. In the escort helicopter there were the pilot and the navigator and two machine gunners in the cabin. The helicopter units always operated with the ambulance and the escort helicopters together. The third helicopter was a reserve but participated with the other two in emergency situations. Among the ground staff we found the detachment commander and his staff, intelligence personnel, mission support personnel, maintenance personnel, fire department and air medic (AME). Overall, this amounted to 30 people in ground support functions. The Bell 412 helicopter environment in the Norwegian Air Force consists of two helicopter squadrons, 720 Sqd and 339 Sqd. These two squadrons form the basis for recruiting flight crew members and maintenance personnel for NAD. Medical and support personnel were recruited primarily from the Air Force with supplements from other military units and the Norwegian health care system. 


Since the detachment began in April 2008 and until October 2010, a total of 245 persons had completed service in NAD (LOI, 2011). NAD was organized in contingents serving for 6 and 12 months each. Until October 2010, four contingents were deployed.  Several persons have deployed two to three times during this period. Work periods lasted from 4 weeks to 6 months for various NAD- functions.  Because different categories of personnel rotated at different times, it was not possible to get an exact overview of whom and how many have had multiple deployments. For that reason the exact response rate was difficult to calculate. Since October 2008, 177 NAD personnel have responded to Questionnaire 1 and 109 responded to Questionnaire 2. This survey collected data primarily from the Contingents II (n = 71) and IV (n = 127) as well as some data from Contingent III (n = 86). The different N’s are shown in the results section of this article.


Measuring instruments


The study consisted of two questionnaires. Questionnaire 1 comprised demographic variables, measures of Expected Risk, Safety, Military skills expectancies and instruments measuring Hardiness and General Health. Questionnaire 2 comprised assessment of Critical Incidents/Stressors, Coping and Support abilities, Perceived Military skills, Hardiness and Subjective Health. 


Procedure 


The survey was approved by the Regional Ethics Committee and the Head of the Norwegian Air Force. For Contingent II (Oct 2008-May 2009) Dataset 1 was collected, in Norway, during the departure to Afghanistan or immediately after arrival. Dataset 2 was collected in Afghanistan just before returning home to Norway. Two of the contributors to the survey conducted their service in NAD II and were responsible for collecting the data for Contingent II. Data was also collected from a minor group of participants in Contingent III, just before returning home to Norway. Only Dataset 2 was collected for this group. For Contingent IV (Oct 2009-Oct 2010) Dataset 1 was collected, in Norway, during the training period, about 4-6 weeks prior to deployment. Dataset 2 was sent to the home address right after returning to Norway. Each participant was given a letter of information about the general purpose of the study and completed the questionnaire on an individual basis. Participation was based on voluntariness and consent. The questionnaire was handed out to each participant in an addressed envelope. Data was read manually and transferred to SPSS (version 17) for statistical analyses.


Measurements used in the current study.


Critical incidents/Stressors Scale. The Critical Incidents during Mission Questionnaire (CIM, Solberg 2007, 1997, Fossum & Moldjord 1999; Moldjord et al. 2003, 2002; Kobbeltvedt 2004; Laberg et al. 2002) aimed at measuring the frequency of stressful and dangerous situations during a mission. The questionnaire consisted of 28 items rated on a Likert scale from 0 (never) to 7 (continously). Previous studies, using CIM, have revealed high values of internal consistency, with alpha values >.70 (Solberg et al., 2006; 1997, Fossum & Moldjord, 1999., Kobbeltvedt, Laberg & Brun 2004). In the current study the final Cronbach alpha coefficient was .89. For the purpose of this study we reported the percentage of participants who experienced each type of stressor and used a sum score as an indicator of the total frequency of critical incidents during deployment.

Coping & Support After Stressful Events Scale (Solberg 2007; Fossum & Moldjord, 1999; Moldjord et al. 2003, 2002). This questionnaire was developed on the basis of interviews with personnel serving as UN observers and personnel serving in the helicopter-wing, NORAIR, in Bosnia from 1992-1995. The questionnaire originally consisted of 27 items, but was reduced to 24 items after performing an exploratory factor analysis. The questionnaire, using a Likert scale from 1 to 7, consisted of items such as “For me, talking to colleagues in the unit about the incident...” and “For me, to know that the camp area was guarded...”, “For me, to engage in physical exercise...” was answered on a scale from unimportant (1) to very important (7). The former study revealed satisfactory internal consistency with Cronbach’s alpha values between .64 and .88 on the five factors extracted from the questionnaire (Fossum & Moldjord, 1999). 


In the current study the questionnaire consisted of 22 items based on the questionnaire used in the NORAIR study. Note that 6 of the original 24 items were taken out of the former questionnaire. 4 items were new; these items were constructed for the present study based on different conditions in Afghanistan compared to Bosnia. Examples of the new items are “Do something useful for the civilian population” and “To know that statistically there was little chance of being injured”. In this study the final Cronbach alpha coefficient was .92.  Five items would give higher Cronbach alpha if the item was deleted. These five items were taken out of the scale before the final factor analyses. (Four of the same items loaded negatively on Inter – Item correlation matrix. Three of the same items had Item Total correlation lower than .3. (“have access to smoke or snuff”,  “leave the camp area”, “be all alone”, “seek out the civilian population” and “think about other things”).


Perceived Military Skills Scale (Dependent variable). Individual evaluations of individual skills and abilities were measured using the 19-item self-evaluation questionnaire. Military Skills and Abilities, rated on a scale from 1 (very weak) to 5 (very good) and 6 (don’t know) (Solberg, 2007, 1997, Fossum & Moldjord, 1999). The questionnaire consisted of items such as: “I perceive my ability to act even if I felt threatened was...” and “I perceive my ability to cooperate in difficult situation was...”. Former studies have revealed satisfactory internal consistency, with Cronbach alpha above .7 (Solberg, 1997; Solberg et al., 2005; Solberg, 2007, Fossum & Moldjord, 1999). In the current study, Perceived Military Skills was used as a measure of the outcome of the service in NAD. Answer 6 (don’t know), was eliminated from the data. The Cronbach alpha coefficient was .88 (measured before mission, N=135) and .92 (measured after mission, N=107). 


Interview with NAD personnel. Since April 2010, four interviews have been conducted with personnel who have served in NAD. In the current study the interviews were used as a supplement to the description of the environment and conditions in NAD.


Ranking. To provide an overview of stressor load and coping and support abilities rankings based on percentage rate and mean values among personnel in NAD were created.


Statistical Analyses


Reliability Analyses (Chronbach Alpha) were used to measure internal consistency in all scales used in the study. Frequency distribution was used to determine the percentage ranking and the most common stressors and coping strategies. Principal Component Analysis was used to identify factor loadings that could extract qualified components of the Critical Incident/Stressors Scale. The Independent-Samples t-test was conducted to compare the stressor scores for different groups of NAD personnel. The Pearson Correlation Coefficient was used to investigate the relationship between Stressors Scale and Coping & Support After Stressful Events Scale and between Military Skills Scale and Coping & Support.


RESULTS


A frequency distribution with percentage scores and mean values were conducted to show the items that scored highest on the Critical Incident/Stressors Scale. Table 1 shows the mean score on each incident/stressor item and the frequency of the number who experienced each incident/stressor. 

”To be called out at night without warning” had the highest frequency among all stressors (75.2%)”. The second most frequent stressor in NAD was ”to experience the service as boring”. Note that this item is not included in the factor analysis shown in Table 2. The item loaded equally on several components and was taken out of the analysis.

Figure 1 shows the stressor burden among different groups of Norwegian military personnel in Bosnia, KFOR in Kosovo and NAD, Afghanistan. UN observers in Bosnia experienced by far the highest stressor burden of these groups. Those who had their main tasks in the camp had a lower stressor load. The basis of this comparison is the Critical Incident/Stressor Scale which has been used as a measure of stressor burden for all these groups (Solberg 1997, 2007; Kobbeltvedt et al. 2004; Laberg et a.l 2002; Fossum & Moldjord 1999; Moldjord et al. 2002).


		Table 1: Frequencis and Mean values of Critical Incidents/Stressors in NAD, Afghanistan.



		                                                                                                                                       How often …

		Mean

		Freq uency



		01. were you called out at night without warning

		2.10

		75.2%



		02. did you experience the service as boring

		2.49

		73.4%



		03. were you outside the camp area

		2.82

		69.7%



		04. did you see seriously wounded or killed persons

		2.40

		68.8%



		05. did you have technical problems during operations

		1.49

		60.6%



		06. were you patrolling during night or in bad weather conditions

		2.11

		56.0%



		07. did you see damaged buildings and infrastructure

		1.89

		54.1%



		08. did you find yourself in situation unable to contact your family

		1.06

		48.6%



		09. did you experience failure of intelligence information

		1.17

		45.0%



		10. did you experience being without radio contact during operations

		1.56

		42.2%



		11. did you enter or fly into conflict areas with ongoing actions of war

		1.31

		40.4%



		12. were you worried

		0.89

		39.4%



		13. did you see people starving or in need

		0.99

		34.9%



		14. did you see dead bodies

		0.88

		29.4%



		15. did you have to break ROEs, normally used at home, to fulfill your tasks

		0.87

		29,4%



		16. did you experience that your equipment did not meet operational demands

		0.95

		26.1%



		17. did you experience your vehicle/fly being exposed to fire or shrapnel

		0.20

		23.8%



		18. did you experience your vehicle/fly having to manoeuvre away from threats

		0.33

		16.5%



		19. did you stumble close to combat

		0.26

		15.8%



		20. did you see colleagues being shot at

		0.28

		 12.8%



		21. were you being shot at

		0.20

		11.9%



		22. were you forced to take cover because of war actions

		0.22

		11.0%



		23. were you in life-threatening danger

		0.15

		  8.3%



		24. did you get injured

		0.07

		  7.3%



		25. were you threatened by mines

		0.16

		  7.3%



		26. were you seriously threatened with weapons

		0.07

		  4.6%



		27. were you seriously threatened by the civilian population

		0.02

		  0.9%





N = 109
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Figure 2 shows the total burden in NAD reflected through the difference between NAD II/III and NAD IV and the two main groups Aircrew personnel and Military Service/Staff personnel. The result showed that there were differences in stressor burden between functions and that the stressor load had increased during the period Oct 2008 to Oct 2010.
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An Independent-Samples t-test was conducted to compare the stressor total scores for Aircrew and Military Service/Staff personnel and scores for NAD II+III (Oct 2008 – Oct 2009) against NAD IV (Oct 2009 – Oct 2010). Using equal variances, not assumed statistics, there was a statistically significant difference in scores for Gr 1 Aircrew personnel (M=39.62, SD=21.92) and Gr 2 Military Service/Staff personnel (M=17.47, SD=13.10); t= (73.93) = 6.14, p= .000 (two tailed). The magnitude of the differences in the means (mean difference = 22.15, 95% confidence interval: 14.96 to 29.34) was large (Eta squared = 0.40).  Using equally variances, not assumed statistics, there was a statistically significant difference in scores for NAD II+III (M=19.88, SD=16,21) and NAD IV (M=35,63, SD=21,91); t= (91.19) = - 4.22, p= .09 (two tailed).

Table 2: Differences in stressor exposure between NAD II/III and NAD IV, Aircrew personnel and Service/Staff personnel.

		Total amount of Critical Incident/Stressors in NAD mission at different time and in different groups



		

		N

		Mean

		SD

		t

		df

		P (two tailed)



		Tot Stressor score

		109

		27.5

		20.58

		

		

		



		NAD II+III (Oct 2008-Oct 2009)

		58

		19.88

		16.21

		- 4.22

		91.19

		.000***



		NAD IV (Oct 2009-Oct 2010)

		51

		35.63

		21.91

		

		

		



		Aircrew personnel

		48

		39.62

		21.92

		6.14

		73.93

		.000***



		Military Service/Staff personnel 

		57

		17.47

		13.10

		

		

		





     Note:*** p<.001

The magnitude of the differences in the means (mean difference = 15.75,  95% confidence interval: - 23.17 to - 8.33) was large (Eta squared = 0.88).   The overall mean for NAD personnel on the total stressor score was (M= 27,5, SD = 20,58). This means that the stressor load increased from NAD II+II to NAD IV. The results are shown in Table 2.


Next, we investigated the existence of underlying patterns of the stressors. A final Principal components analysis, with oblique rotation, was conducted on 23 items of “Critical incidents/Stressors” Scale. Prior to performing PCA, the assumption of data for factor analysis was assessed. It revealed the presence of four components with eigenvalues exceeding Kaiser’s criterion of 1, explaining 61.8% of the total variance and 36.6%, 10.7%, 8.2% and 6.3% of the variance respectively. Table 3 shows the factor loadings after rotation. The items that cluster on the same components represent C1: Risk of Equipment Failure, C2: War-related Threat, C3: Harmful Exposure, and C4: Direct Threat to Life.

		Table 3: Component loadings for Exploratory Factor analysis With Oblim Rotation of ”Critical Incidents/Stressors” scale. 



		Item

		Pattern coefficients



		How often did you….

		Comp


1

		Comp 2

		Comp 3

		Comp 4



		Component 1: Risk of Equipment Failure 

		

		

		

		



		See people starving or in need

		.54

		-.04

		.25

		.32



		Have to break ROEs, normally used at home, to fulfill your tasks

		.66

		-.03

		.13

		.21



		Experience that your equipment did not meet operational demands

		.64

		.10

		.16

		.17



		Stumble close to combat

		.42

		.34

		.31

		-.03



		Have technical problems during operations

		.69

		-.01

		-.23

		.19



		Experience being without radio contact during operations

		.50

		.46

		.17

		.03



		Find yourself in situation unable to contact your family

		.47

		.02

		.39

		-.06



		Were you worried

		.51

		.37

		.20

		-.10



		Component 2: War-related Threat 

		

		

		

		



		Patrolling during night or in bad weather conditions

		.02

		.90

		-.13

		-.14



		Enter or fly into conflict areas with ongoing actions of war

		.15

		.75

		.13

		.12



		Experience your vehicle/fly being exposed to fire or shrapnel

		-.43

		.73

		.12

		.23



		Experience your vehicle/fly having to manoeuvre away from threats

		.20

		.50

		.34

		.-11



		See damaged buildings and infrastructure

		.35

		.46

		.17

		.03



		Were you outside the camp area

		.06

		.80

		-.17

		.10



		Component 3: Harmful Exposure

		

		

		

		



		Were you called out at night without warning

		.04

		-.23

		.81

		-09



		See dead bodies

		-.02

		.07

		.76

		.21



		See seriously wounded or killed persons

		-.02

		.11

		.73

		.10



		Component 4: Direct Threat to Life

		

		

		

		



		Were you forced to take cover because of war actions

		.13

		-.09

		.11

		.78



		Were you being shot at

		-29

		.47

		.16

		.63



		Were you seriously threatened with weapons

		-.04

		.01

		.17

		.78



		Were you threatened by mines

		.23

		-.03

		-.14

		.47



		Were you in life threatening danger

		.05

		.02

		.07

		.70



		See colleagues being shot at

		.31

		.19

		.32

		.38



		Eigenvalues

		8.43

		2.46

		1.88

		1.44



		% of variance*

		36.63

		10.70

		8.18

		6.27 



		Alpha

		.85

		.81

		.81

		.74





Note. Factor loadings belonging to each component are in boldface. *Total variance explained = 61.8%

		Table 4: Extent of experienced Stressors among Aircrew and Military Service/Staff personnel



		

		          Air crew personnel

		Military Service/Staff personnel



		Stressors  4 Components    

		n

		M 

		SD

		% of Total

		n

		M

		SD

		% of Total



		S1. Risk of Equipment Failure

		48

		1.45

		1.17

		64.8

		57

		0.67

		0.81

		35.2



		S2. War-related Threat

		48

		2.53

		1.01

		80.5

		57

		0.52

		0.69

		19.5



		S3. Harmful Exposure

		48

		1.94

		1.64

		48.2

		57

		1.76

		1.35

		51.8



		S4. Direct Threat to Life

		48

		0.30

		0.51

		75.0

		57

		0.08

		0.39

		25.0





Note. Total n = 105, M=mean, SD=Standard Deviation, % of Total= % of Total sum


An independent-samples t-test was conducted to compare the scores on the different stressor factors for Aircrew and Military Service/Staff personnel Table 4 shows that War-related Threat had the highest mean value among Aircrew personnel (M=2.53, SD=1.01).  Among Military service/Staff personnel Harmfull Exposure had the highest mean value (M=1.76, SD=1.35). Aircrew personnel had higher mean value on every component compared to Military Service/Staff personnel. Both groups scored very low on Direct Threat to Life (M=0.30/0.08, SD=0.51/0.39). On Risk of Equipment Failure there was a statistically significant difference in scores for Gr 1 Aircrew personnel (M=1.45, SD=1.17) and Gr 2 Military Service/Staff personnel (M=0.67, SD=0.81); t= (103) = 4.06, p = .000 (two tailed). The magnitude of the differences in the means (mean difference = 0.79,  95% confidence interval: 0.39 to 1.19) was quite large (eta squared = 0.40). On War-related Threat there was a statistically significant difference in scores for Gr 1 Aircrew personnel (M=2.53, SD=1.01) and Gr 2 Military Service/Staff personnel (M=0.52, SD=0.69); t= (80.69) = 1.17, p = .000 (two tailed). The magnitude of the differences in the means (mean difference = 2.01, 95% confidence interval: 1.67 to 2.35) was quite large (Eta squared = 0.13). On Harmful Exposure there was non significant difference in scores for Gr 1 Aircrew personnel (M=1.94, SD=1.64) and Gr 2 Military Service/Staff personnel (M=1.76, SD=1.35); t= (91.06) = 0.62, not sig. The magnitude of the differences in the means (mean difference =0.18 ,  95%  confidence interval: - 4.05 to 0.77) was small (Eta squared = 0.06). Direct Threat to Life there was a statistically significant difference in scores for Gr 1 Aircrew personnel (M=0.30, SD= 0.51) and Gr 2 Military Service/Staff personnel (M= 0.08, SD=0.39); t= (86.62) =2.41, p = .018. (two tailed). The magnitude of the differences in the means (mean difference =0.22, 95% confidence interval: 0.04 to 0.40) was quite large (Eta squared = 0.25) (Cohen 1988). 


Was there any relationship between Stressors and Perceived Military Skills? The relationship between Perceived Military Skills and Stressors four components was investigated using Pearson r correlation coefficient. Preliminary analyses were performed to ensure no violation of the assumptions of normality, linearity and homoscedasticity. There was strongest correlation between War-Related Threats and Military Skills (r=.33, n=108, p<.01). Subsequent scores were Equipment Failure (r=.29, n=108, p<.01), Harmful Exposure (r=.23, n=108, p<.05), Direct Threat to Life (r=.22, n=108, p<.05).  Figure 3 shows an overview of correlation between Military Skills and Stressors four components. 
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Figure 3: Correlations between Military Skills and Critical
Incident/Stessors scale four components
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Note: N=108, ** p<.01, *p<.05


The correlation calculation investigating the relationship between Stressors and Military Skills was a precursor to a following regression model. The next move will be to look for differences in the Military Skills, before and after service, and see if the Stressors and/or Coping & Support variables explain any changes.

Signs of mediating or moderating effects of Coping & Support variables on Military Skills were examined. The relationship between, Stressors and Coping & Support, and Military Skills and Coping & Support was investigated using Pearson r. Preliminary analyses were performed to ensure no violation of the assumptions of normality, linearity and homoscedasticity. There was no significant relationship between Stressors and Coping & Support (r=.18, n=101, not sig), There was a stronger relationship between Military Skills and Coping & Support (r=.41, n=101, p<.01).

A frequency distribution using percentage scores and mean values was conducted to show which items that scored highest on the Coping and Support After Stressful Event Scale. Table 5 shows the mean score and the frequency of the number who experienced each Coping & Support item. We found that items which had the character of social contact and social support scored very high.. This result was reinforced by responses to the question: ”What was the most important thing for you after the most stressful events?”. Respondents were asked to pick, from the scale in order of priority, the most important items after stressful events. Figure 4 shows that, ”to have someone to talk to about the incident” was picked as the most important by 42% of the respondents, and ”to have a colleague to talk to, confidentially” was picked by 14 %. These two items were picked by more than the half of all respondents. 

		Table 5: Mean value and Frequencies of Coping & Support after stressful events scale.



		For me to……….was: 1 = unimportant and 7 = very important.

		Mean

		Frequencies



		1. be socially with others in the unit

		5.26

		74.2 %



		2. talk to others about the incident

		5.15

		69.3 %



		3. have a colleague to talk to, confidentially

		5.13

		69.2 %



		4. engage in physical exercise

		5.03

		64.5 %



		5. call home to family

		4.87

		63.3 %



		6. be informed of the conflict development

		4.81

		65.4 %



		7. know how close combat action took place

		4.75

		62.4 %



		8. think about the positive aspects of mission

		4.60

		61.4 %



		9. have access to our own medic

		4.44

		53.5 %



		10.know the enemy’s weapons

		4.35

		49.5 %



		11.know that the camp area was guarded

		4.28

		54.5 %



		12. know that it was statistically unlikely to get injured

		4.24

		49.5 %



		13. think about other things

		3.74

		35.6 %



		14.confidential chat with the commander

		3.69

		31.8 %



		15.to have continuous work

		3.61

		28.7 %



		16.do something useful for the civilian population

		3.44

		31.7 %



		17.know that there were shelters in camp

		3.40

		34.6 %



		18.think of what I could have done differently

		3.34

		24.8 %



		19. to be alone

		3.14

		19.8 %



		20. have access to cigarettes or snuff

		2.19

		16.8 %



		21.leave the camp area

		1.92

		  9.0 %



		22. be in contact with the civilian population

		1.61

		  9,0 % 





Note: N=101. Frequencies are based on how many who answered 5, 6 or 7, on a 1-7 scale, where 1 = unimportant and 7 = very important.
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Note: N=79, A total of 17 out of 27 items were picked as most important by at least one respondent. The 7 most frequently chosen items are represented in the figure.

In the analyses of the data we found, surprisingly, that social support seemed to predict the decrease in perceived military performance. A factor analysis of the Coping & Support after Stressful Events Scale showed that Social Support emerged as a separate factor. Further analyses will be performed to measure the extent to which social support explains changes in military performance. 


DISCUSSION


A comparison between results from the current study and previous studies of Norwegian military personnel in a modern war context showed some small differences in the total amount of stressor burden for NORAIR in Bosnia, KFOR in Kosovo and NAD in Afghanistan. Apparently NAD Aircrew had higher total stressor load than Aircrew in NORAIR, Bosnia. This was somewhat surprising, based on the existence of some very rough war stories from NORAIR helicopter missions in Bosnia (Fossum & Moldjord, 1999, Rua 2007). On the other hand, this study measured the average number of stressors and not the intensity of individual events.  We also found a greater difference in stressor load between Aircrew personnel and Military Service/Staff personnel in NAD, Afghanistan than in NORAIR Bosnia. In Bosnia, ground personnel had more often missions outside the camp and were, in periods, more exposed to war-related impressions than in NAD. In this study, analysis which could reveal significant differences between the Bosnia, Kosovo and Afghanistan groups, was not conducted and, consequently, these comparisons were based on average values only. 


The total stressor burden in NAD was relatively low compared with the UN Observers in Bosnia in the early 90s. UN observers were exposed to a constant pressure between the different parts in Bosnia, and they were often subjected to the risk of kidnapping and manipulative struggle for power between warlords (Solberg 1999). The reason for the relatively low stressor load among staff personnel in NAD may be long periods with no hostile activity, in the nearby area, shifting to short intense periods of pressure and war-related stress. We also found a significant increase in stressor load from NAD II/III (Oct 2008 – Oct 2009) to NAD IV (Oct 2009-Oct 2010). This indicates that the hostile activity increased in this period.


Seventy-five percent of all respondents reported “To be called out at night without warning”. This was the most frequent single stressor- item in NAD. This means that 75.2 % of all respondents experienced this stressor at least once. In Kosovo this stressor had one of the highest frequencies. It rose from 59% to 97% by the end of service (Laberg et.al, 2002). The stressor describes a challenge many were exposed to which could include preparation or receipt of the helicopter ambulance unit in connection with nightly assignments, receiving injuries or warning alarms about possible grenade attacks. The second most frequent stressor was to experience the service as boring. Service in NAD could be idle for long periods and offer low excitement, especially for those who had their duties inside the camp. Because it was not allowed to move outside the camp area for staff personnel, the lack of freedom of movement, at times, became a burden. As a staff member reported: ”After a while, you could run around the camp area blindfolded, when doing exercise”.  Bartone (2006) reported boredom to be a primary psychological stress dimension in modern military operations. 


Aircrew personnel in NAD were more exposed to critical incidents than Military Service/Staff personnel. This was expected because the helicopter unit often had tasks in combat zones and was at risk of fire from the ground.  Four components of the Critical Incident/Stressor scale was extracted which gave a clearer picture of the different types of stressors. Risk of Equipment Failure indicates that the military equipment was not always to be trusted. This created a safety hazard at times. The aircrews were exposed to this stressor component more often than service/staff personnel. War-related Threat was the Stressor component with the highest average among the aircrew personnel. It refers to flying: in bad weather, into conflict areas and risk of being shot at. The stressor component which had the highest rate among Military Service/Staff personnel were Harmful Exposure. This component was built on the perceived impression nearly everyone was exposed to by the sight of injured and dead bodies. The last component, Direct Threat to Life consisted of stressors like being shot at and seriously threatened with weapons. This component had very low score in both groups which means that very few in NAD were directly exposed to life-threatening events. Stressors experienced in NAD’s mission in Afghanistan are much similar to previously reported stressors in peace operations (Fossum & Moldjord 1999, Adler et.al 2003; Bartone 2006). Even if very few of the incidents in NAD could be considered as potential traumatic stressors it is still possible that nontraumatic stressors could be exhausting over time. Many of those who participate in NAD, especially maintenance and aircrew members have to return to Afghanistan in later contingents. This strains family relations, creates uncertainty about future deployment conditions and the knowledge that one is exposed to a higher risk, when deployed, could be mentally exhausting (Moldjord et.al. 2007). There are tendencies to burnout among personnel in several departments of the Norwegian Air Force. Pilots are applying to Air Force Academy to get some rest from the operational environment, and maintenance personnel resign due to stress and work overload (Moldjord et al. 2007).


The result showed that all the four Stressor components correlated significantly with Military Skills. This indicates that there is some degree of coherence between Stressors and Military Skills. These correlations are not necessarily causal relations, but do require further investigations. Yet it was by experiencing stressors that the personnel were trying out their military skills. A connection is therefore natural. It has been previously reported that stressors from noncombative environments can affect performance and health (Britt et al. 2004). War-related threat proved significant, the highest correlation with Military Skills. This can be explained by the character of this stressor dimension.  Experiencing War-related threat gives military personnel direct feedback on their proficiency in military skills. 


There was no significant relationship between Stressors and Coping & Support. There was a relatively stronger relationship between Military Skills and Coping & Support (r=.41) which was found to be significant. Here, according to Baron and Kenny (1986), the assumptions of mediator and moderator effect in Coping & Support on Military Skills were broken. 


Data indicates that Social Support predicts Military Skills. This is interesting and calls for further research on cohesion and social approaches as coping strategies. Examination of the frequency of all items in the Coping & Support Scale showed that strategies dealing with social contact and chat with others in the unit were of great importance after stressful events. Respondents were asked about what items they considered most important after stressful events.  A total of 17 of 27 items were selected by at least one respondent. Seven items had a response rate above 4%. Two items stood out. Forty-two percent thought ”talk with someone about the incident” was the most important coping strategy. Fourteen percent thought ”to have a colleague to talk with, confidentially” was the most important. These results confirm that social contact and social support after stressful events are very important coping strategies (Lazarus & Folkman, 1984; Kobasa, 1985; Noy, 1991; Olff, 1992; Bartone, 1997; Blascovic & Mendes 1999; Reevy 2007; Grossman 2008). To facilitate this type of social contact after stressful events therefore appears to be an appropriate investment. (Bartone et al. 2002; Eid 2007; Fredriksen 2007; Holen 2007; Stueland 2007; Moldjord 2007; Folland 2009). Military personnel experiencing modern war scenarios, even if they are noncombative, seem to have a clear need to talk to someone after stressful experiences.
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Abstract

This paper refers to the transition period which is organized by the Belgian Defence in order to allow returning troops who have been deployed in difficult, dangerous and potentially traumatic operation theatres to collectively decompress at the end of their mission. 


The so called Third Location Decompression (TLD) – renamed in Belgium as Adaptation Period -  has been developed by several NATO countries and can be viewed as an important preventive tool for post operational stress management and adjustment for returning soldiers and their significant others. TLD programs aim to combine post mission debriefing, psychosocial adjustment, mental and physical relaxation, sense giving and mental health psycho-education in a location that is safe and comfortable. There remain several discussion points about the inclusion criteria – i.e. who needs TLD - and whether or not civilian facilities should be used. Except some studies on the perceived utility, up to now there is little empirical evidence about the benefits of TLD on post mission health issues and its usefulness regarding trauma screening and prevention.


This presentation will focus on the key features of various TLD programs with troops that have been deployed in different theatres in Afghanistan. The ingredients of the Belgian TLD program, the SAS, will be discussed in the light of the perceived benefits obtained in other NATO countries.

1.0
INTRODUCTION ON THIRD LOCATION DECOMPRESSION

Third location decompression (TLD) refers to the procedures allowing troops to ‘unwind’ – i.e. ‘to wash off the mission’ – after long term operational deployment in arduous and/or dangerous operational theatres such as South Afghanistan our Iraq. Within the Belgian Armed Forces, the question of a possible test case for ‘decompression’ was raised by the Chief of Defence (CHOD) in Spring 2010. It is commonly known that post operational stress management is an important element in psychosocial support for soldiers and their most significant others. While in other NATO armies, the term “third location decompression” is used, a workgroup of Belgian operational stress specialists
 preferred to rename this transition period as ‘adaptation period’, inspired by the French ‘sas d’adaptation’. Decompression aims at ‘the release from compression or stress’ or ‘a gradual reduction in pressure and/or operational stress’. The so-called ‘third location’ refers to a location that is neither the operational theatre nor home, somewhere in the middle of the communication line between the deployment zone and the home-front, where a combined program of rest, relaxation, psycho-education and post mission debriefing can take place. The rationale of these programs is based upon the literature on combat motivation, which holds that the morale and effectiveness of any individual is dependent on his or her membership of a tight-knit social group for which it is important to ensure reintegration within the primary group which has been exposed to operational stressors and/or combat exposure [1] Throughout history, decompression has been seen as time away from the warfront, being temporarily away from combat, taking time for relaxation and physical recovery. During the Vietnam conflict, soldiers needed decompression but too often there was a lack of time and a quick return to the operation theatres [2]. This kind of decompression did not prepare warriors to adapt to civilian life and did not offer the necessary time to unwind before returning to their families. After some armed conflicts, the decompression effect might have occurred unintentionally. Freedman [3] described how troops returned from the Falklands war by sea or by sea and air. Those who sailed home appeared to do better in psychological terms than those who sailed only part of the journey; it seems obvious that the former had more time available to ‘debrief’ each other, to unwind or to decompress. Even if these experiences are not to be seen as strong empirical evidence, they now appear to have been a starting point in the systematic development of post deployment support for returning troops and there is an increasing acceptation ‘…that decompression leave following combat is essential’ [4].     


This paper first explores the ‘decompression’ programs of other NATO armies in order to explore whether or not there is a consensus on the key elements of these unwinding procedures. Secondly, the focus will be put on the Belgian post mission adaptation program i.e. the SAS (sas d’adaptation – adaptatie sas) which is still in a test phase. Finally, important lessons learned on the communication of these programs towards the soldiers, their most significant others and the media will be briefly presented.


2.0
THIRD LOCATION DECOMPRESSION: STATE OF THE ART


2.1
Generalities


A Third Location Decompression (TLD) Workshop was held 11-13 May 2009 in Portsmouth, UK in order to review the existing decompression programs in Canada, the Netherlands, the United Kingdom and the United States [5]. Military mental health professionals compared the existing TLD programs which are currently in use in order to investigate whether or not these programs appear to improve mental health in returning troops. 


This workshop was the first attempt to reach a consensus between the participating nations on the key questions regarding TLD. Some of the results of this workshop will be used in this paper.


The majority opinion was that TLD programs should be available to all deploying personnel, planned by operational commanders, and follow a structured format. The standard TLD program should include a combination of psycho-education, rest, and recreation and should have mental health professionals and chaplains or padres available for non-mandatory informal interaction. TLD should facilitate informal discussions about the operational experiences to stimulate closure. It should not be seen as trauma (PTSD) or suicide prevention but it may reduce stigma associated with seeking help for mental health problems. [5] 


Belgium and France did not actively participate in the workshop mentioned above. In Belgium, the concept is rather new and, as already mentioned, still in a test phase. France organizes a SAS (Sas de fin de mission) since approximately 1 year for its OMLT troops. The experiences with an elite unit (8ième Régt Parachutiste) which had been ambushed in Afghanistan, with 10 fatalities as a consequence, urged the French armed forces to elaborate post mission counseling for returning troops. A first TLD was organized ‘in the run’, and took place on a US military base in Bagram but a number of practical problems convinced the EMAT (Etat-Major de l’Armée de Terre) to use a hotel resort in Cyprus like several other NATO countries already did. 

It is important to state that to our knowledge, no study has been able to provide high quality empirical evidence that TLD is conclusively beneficial. It remains unclear whether and how TLD should be linked to the nature and intensity of the operations that returning soldiers have experienced. The evaluation data of TLD programs are to be seen as satisfaction data rather than hard evidence on the psychological benefits of these programs. The experiences of other countries have to be considered in this light: till now, there still is absence of definitive evidence that decompression is associated with improved post mission mental health outcomes, or conversely that lack of decompression is associated with the reverse.


2.1.1
Goals of Decompression Programs

The ultimate goal of decompression is the preservation of the resiliency of soldiers after long term deployment in difficult conditions. It seems clear that a broad range of operational stressors - combat exposure, length of the mission, physical fatigue, isolation from the family, etc. - negatively influences the psychological fitness of troops. 


Therefore, the goals of TLD programs include physical rest and recreation in a safe environment, facilitating the reintegration in normal (civilian and family) life, promoting wellness through relaxation and reflection, increasing recognition of potential mental health programs, encouraging help-seeking behaviour and reducing stigma for post mission adaptation problems.


Decompression should not primarily aim at the prevention of psychiatric disorders such as PTSD or depressive disorders but nor at reducing suicide rates, but it has the potential to assess risk for these mental health problems and follow up should be provided.


TLD programs could also be seen as a reward and recognition for troops after long term deployment but it still seems that there is no consensus about this ethical point of view.

Table 1: Decompression goals.
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2.1.2
Key Elements in decompression Programs

While most “decompression progams” show considerable differences with respect to the location, the duration, the structure and the contents, some elements of these programs appear to be part of a broader consensus between several NATO countries.


The typical features of decompression programs are [5]: (1) giving returning soldiers a short break (2 or 3 days), out of the operation theatre, before homecoming; (2) psycho-education i.e. counselling on (stress) coping strategies and adaptation methods; (3) rest and recreation; (4) stepwise exposure to normal alcohol consumption; (5) choices home to spend time and unwind during the TLD program; and, (6) structured opportunities to share experiences, engage in social support and reflection on their experiences.


2.1.2.1
Location and Duration

All nations agree that decompression is best carried out in a third location. Most nations select a location which is half way between the operation theatre and the home front. For troops returning from Afghanistan to Europe, this could mean Malta, Cyprus or Crete, while the weather conditions also seem to play an important role. A transit period in a cold and cloudy country could appear to be more stressful that a sunny tourist destination.


While Canada, France, Belgium and the Netherlands prefer to use hotel resort facilities, the USA and the UK seem to prefer military bases. This might offer a better control of the troops and keep journalists away (instead of letting them book rooms in the same hotel resort). It is acceptable that soldiers prefer civilian facilities and that even from the organisational point of view (simply being away from the strictly military environment should be relaxing), but yet (to our knowledge) no empirical data are available to point at the differences in effectiveness regarding the rest and recreational (R&R) aspect of the program.


Experiences of the French Armée de Terre indicate that a three-day program is the optimum. If the program is shorter, there is not enough time to rest, to adapt and to recuperate, neither is there sufficient time to carry out the program. It takes several days to adapt to a normal (holiday) environment, but if the TLD extends to more than three days, soldiers get bored and start to look for action again i.e. it would be very difficult to keep them in the hotel facility for more than three days and the risk of misbehaviour would increase.


2.1.2.2
Structure

All TLD programs alternate between (mandatory) planned sessions and free time. The transition between intense activity (operation zone) and R&R should be smooth. There should be a clear signal given when the formal operational part of the mission ends and the TLD begins.


The TLD structure has to be very clear and allow rest and physical recuperation beside the more active and educational ingredients of the programme. The purpose of the TLD is to facilitate recovery, reinsertion and transition in normal life. Therefore, it should be recommended that returning soldiers are exposed to the various aspects of normal life i.e. based on free choice of unwinding behaviour, within certain limits. TLD psychologists of the French Armée de terre argue that it is senseless to separate soldiers from civilians in the resort where the program is carried out. They say that during a TLD soldiers will act like they would do once on the homefront.


The best solution seems to be a programme in which soldiers are exposed to a structured program with a correct equilibrium between mandatory elements and free choice or elective sessions. While the wake up in the morning has to be soon enough to ensure an early enough and disciplined beginning of the day program, it still has to be different from what it usual in the operation zone where days tend to start at 6am.


Canadian service members shed their combat battledress, kit, and military gear before arriving in Cyprus wearing shorts and t-shirts [5]. The French soldiers arrive in full battle dress but hand them over to the TLD staff, in plastic bags, upon arrival in the hotel resort. During the TLD, they wear their official military sports clothes, for the purpose of being recognizable by both the TLD and the hotel staff. For the French armed forces, this is an important element of the program: while being allowed to rest and recuperate, wearing the official unit colours while being in sport clothes show that the TLD is really considered as “on duty”. Their battle dress is washed by personnel of the hotel resort and they will wear it again when returning home.


A normal TLD day starts with late wake up and breakfast, a mandatory session (psycho-education session, mental relaxation, post-mission debriefing, etc.), mostly followed by free sports and recreation, lunch, and in the afternoon a similar program. The most nations agree that there should be some choice between different kinds of recreational and sports activities, but consider the core of the mental health activities as mandatory. However, some workshops might be optional, for instance those aiming at problems with (young) children after the homecoming or those on anger management. Religious services should also be available but never mandatory. The importance of these services might increase in units which have been confronted by fatalities or severe wounded casualties during the deployment. 


2.1.2.3
Opportunities for R&R


The most TLD programs explicitly include rest and recreation, but it should be avoided to organize forced physical training activities and especially collective sports with a competitive aspect. The soldiers’ aggression level, which was functional during the deployment, is still too high and involves risks for acting out behaviour while being on the playground. The same is true for risky sports or recreation such as jet ski, parasailing, canyoning, etc. Since risk taking behaviour is typical for soldiers who have been exposed to constant danger, it would be a risk to let them take part in these activities. It would be too sad to have accidents with wounded casualties during the TLD program.


While some nations (France, The Netherlands) organize diverse tourist activities during the TLD, others keep the soldiers busy within a strict military climate. The French SAS de fin de mission starts with a relaxing boat trip during which a band played popular songs and soldiers were allowed to swim in the open sea. It also contains a cultural visit to an ancient roman mosaique site during the last day. With this cultural activity, the French army aims at a gradual exposure to normal leisure activities and tourism. 


Massage is another interesting element in the French program. Each soldier receives at least one massage session and everyone is checked for by an osteopath. Six months in combat dress, carrying the military kit and gear, is potentially harmful for the back and the French armed forces consider it as crucial that every soldier returns home in a relaxed (muscular) condition.


The current TLD programs of NATO countries view the availability of alcohol in a safe, controlled environment to be an important aspect of TLD, while the degree of access to alcohol differs. For some, alcohol was freely accessible (The Netherlands), whereas for others, the timing and amount of alcohol was controlled (UK) [5].In some cultures (France, Belgium) alcohol is typically consumed as part of social function or part of the ‘table culture’ or gastronomy; during the French TLD, soldiers were allowed to drink wine or beer with their meal starting at 7pm and bars closed at 1am ultimately. 


Alcohol policy depends from country to country, but it is clear that military commanders, everyone on his own level, still remain responsible for their returning soldiers. Abuse of alcohol during the TLD should be seen in the same way as alcohol abuse during the mission: it is a strict disciplinary problem.


Alcohol consumption, social events or parties during the TLD should be based on the principle of ‘mutual coercion mutually agreed upon’ and clearly briefed at the beginning of the TLD. In combination with a buddy system, where everyone ‘watches the back of someone else’, strong leadership should prevent all forms of abuse. A point of discussion remains the freedom of movement of soldiers while being at the TLD location; some armies allow their soldiers to leave the hotel facilities, while other nation (France, Belgium) clearly prefer to keep everyone inside the hotel facilities.


2.1.2.4
Psycho-Educational Components

To our knowledge, all the current TLD programs include mental health (MH) components. These sessions aim at: 1) reducing the stigma associated with MH support and informing the soldiers on the availability of support (where, when, for what and how to get it practically?); 2) facilitating social sharing and support during collective group sessions (preferably in the same groups that operated together; 3) informing on the normal and legitimate thought, reactions and emotions after returning from long term deployment (in a danger zone); and, 4) facilitating and stimulating the normal working through process and psychological recovery. Post mission debriefing sessions might also focus on the most difficult parts of periods of the tour of duty. These sessions vary from the well-known protocols on psychological debriefing and do not primarily aim at emotional disclosure and ventilation, but should allow direct support for all the possible reactions.


These sessions, carried out by uniformed psychologists, also seem very valuable for identifying those at risk for chronification of trauma sequelae or other unwanted (medical or psychological) conditions.


2.2
Comparison of Decompression Programs

In what follows, the TLD programs of The Netherlands, Canada, the United Kingdom, the United States, France and Belgium – which are the programs known to our knowledge - will be compared on the basis of several key questions. Some of the findings of the Third Location Decompression Workshop which has been held in Portsmouth (UK) between 11-13 May 2009 will be used for this comparison.


2.2.1
What is the National Policy on Decompression?


In the Netherlands, decompression is provided for every service member who has been deployed for more than 30 days. Apparently, every deployed service member can benefit from this policy, but personal contacts with Dutch colleagues show that it is still very difficult to reach every concerned soldier with this program; some service members deploy on individual basis and others deploy for variable times and in variable conditions, making systematic decompression a difficult issue.


In Canada, it was recognized that personnel returning from difficult deployments needed time to achieve sense of closure and prepare for return home. Commanders are to assess the impact of the deployment on their personnel and consider decompression at a third location in their reintegration plan.


In the UK, Health and Safety Leaflet 25 Stress Management contains a variety of single service post operational stress management policies which included TLD. Many commanders consider the use of decompression as a part of their duty of care towards their troops. 


The UK-based Permanent Joint Headquarters made a policy decision that all formed unit personnel will decompress; however, a theatre unit commander may staff a decompression waiver through the operational commander at the Brigade level. The waiver is subsequently staffed to the Permanent HQ who liaised with the front line commander before the final decision at the general officer level is made (Note: this process is under review) [5].


The US lacks a national DoD wide policy on TLD. The individual services have different decompression policies. The Navy has a policy of TLD/Warrior Transition Program but it is not an standardized policy. The Marine Corps only carries out components of the TLD program. The US Navy and Marine Corps: MCRP 6-11C Combat Stress (2000), which cover leadership training and other components including family readiness, directs the in-theatre decompression period and recommends small-groups process together post-deployment. ALMAR 032/03 Policy for Return and Reunion of Marine (2003), coined “Warrior Transition Program”, mandates in-theatre briefings for all hands conducted by medical personnel or chaplains and post-deployment CSC follow up and referrals to service providers [5]. 


At this moment, France only offers a TLD to soldiers returning from the operation theatres in Afghanistan after a deployment of six months. 


In Belgium, TLD is still in the stage of test case. Initially, the first test case was planned to be carried out between 26-29 Oct 2010 but a few days before the program was intended to start – after a pro and contra debate in the press and among the deployed soldiers - the Belgian Minister of Defence (MOD) postponed the test case. The next test case (again in the stage of planning, aiming at the OMLT in Afghanistan) is supposed to be carried out in June 2011 but the final decision of the MOD is unknown till today.


2.2.2
What is the Purpose of the TLD, Where and How Long is it Organized?


The Netherlands, Belgium and France highlight the recognition and respect for soldiers who have been deployed in a long term (potentially dangerous) mission. They engage in relaxation, provide rest and recreation, propose adaptation talks and psycho-education and inform returning soldiers on possible medical and/or psychological problems.


Canada aims at easing the reintegration process for returning service members and their families.


The UK wants to provide a safe environment for soldiers who have shared (combat) experiences in order to allow them to begin winding down and adapt for return to a normal environment. TLD is intended to support troops who have been confronted to high tempo of operations. Rest and recreation are seen as crucial for troops who have been in intense combat situations.


For the US Navy, rest, replenishment, reflection and recognition, relate to the identity of the Navy, but the program is not part of a global policy with clearly described objectives.


Most European nations – the UK France, Canada and Belgium – seem to prefer as 5-star hotel in Cyprus. The Netherlands preferred a similar hotel resort in Crete and the US used a Kuwaiti Navy and Army base. There does not seem to be a consensus whether or not a TLD should be organized in civilian context. A 5-star hotel might seem too much recognition for soldiers and trigger negative reactions in the public opinion of several countries, but this kind of facilities are needed for simultaneous working in subgroups and recreational activities.


Most programs take approximately 3 days.


2.2.3
Mental Health Related Activities and Other Follow Up Processes

In the Netherlands, most mental health related activities are mandatory: briefing on the goals of the adaptation program, briefing on health related aspects of post deployment by a medical doctor, adaptation talks based on the (US) BATTLEMIND concept in small groups (looking back and forward on the impact of the mission-related aspects) and outreach care. Optional is an additional private session with a MH professional. The aftercare consists of a return interview at 12 weeks and a questionnaire of aftercare at 24 weeks.


In Canada, the decompression period is part of a multiphase reintegration process (starting in theatre, 2-4 weeks before leaving, with a decompression period in Cyprus). Canada offers obligatory mental health briefings (adaptation of BATTLEMIND, using a 40-min video with 4 different vignettes of returning soldiers, illustrating various adaptation problems like anger management, followed by group discussion). Furthermore, the TLD program offers five elective thematic sessions from which each soldier has to choose two different workshops. An additional session with a MH professional is an option. The follow up consists of a post deployment screen 24 weeks after returning.


During the UK program, a visit to Tunnel Beach is mandatory; a MH provider and a padre walk around the beach talking to service members, screening for potential adaptation problems on an informal basis. Before the closing BBQ there is a maximum 1 hour of mandatory briefings (i.e. mental health brief by a psychiatric nurse). The psycho-educational contents during these briefings concern driving cars in normal life, and, tips and tricks about homecoming (by the padre). This program looks essentially as time to rest and unwind, but seems less formatted and structured than some other programs (cf. Belgium and France).


The US provides mandatory mental health briefings and screens, including the post-deployment health assessment (PDHA), delivered by social workers, chaplains and psychologists. Navy’s WTP is primarly a logistics operation involving dropping of gear and travel. Reentry includes symbolic turnover of weapons and armor [5].


The French and Belgian TLD or SAS program is much more structured and in addition to mental health briefings, elective thematic workshops and adaptation talks, contains elements of mental coaching or TOP (i.e. Techniques d’Optimisation du Potentiel). TOP sessions are delivered by Physical Training Instructors with extensive training in mental and muscular relaxation. Throughout the SAS, three TOP sessions (in groups of approx 30 service members) are provided. These sessions aim at both individual (muscular) relaxation and stress management. After homecoming, French soldiers fill in the Post OPEX questionnaire which describes the TIC (Troops in Contact) related events or other critical events with which they have been confronted. This questionnaire is filled by the individual soldier and his immediate commander.  The soldier also confirms whether or not he participated in the TLD after his mission. Three months later, on the initiative of the immediate commander, the Post OPEX document is re-evaluated. 


Belgian soldiers fill in a post deployment questionnaire (used by the Counselors in Mental Readiness) and troops which will take part in the SAS will also fill in a combat exposure checklist and a short PTSD inventory. There is no special follow up on 12 or 24 weeks after the mission. 


2.2.4
Which Kind of R & R Activities are Organized During the TLD?


For the Netherlands, the R & R activities during the TLD in Crete contain both individual and group activities and excursions; Go-karting, movies, spa, fitness, swimming pool but also an excursion to Chania. Canada allows the typical summer vacation R & R activities such as jet ski, water ski, parasailing, etc. while Belgium and France prohibit these rather risky activities; during the first French TLD in Cyprus, there had been an accident with a jet ski and furthermore, the French TLD staff claims that competition is to be avoided with returning troops due to the remaining aggression levels. During the UK program, there is only limited time for recreation and sports. The US do not offer organized R & R activities for soldiers. 


2.2.5
Bringing Injured Soldiers or Soldiers Who Left Early (for Medical/Psychological/Social) Reasons to the TLD?


One of the topics which is still under discussion is whether or not troops who had to leave the mission for psychological, medical or social reasons, should be brought in again to take part in the TLD. Canada does not bring injured service members back in, although it has been requested. It remains unclear what kind of benefit this would have both on the injured soldiers themselves and on their colleagues.


The UK brings injured soldiers to the TLD if they are fit to fly and do not put a burden on those in Cyprus. The reactions of both the individuals and the units were positive; it was seen as important in order to facilitate the recovery process.


In the US, letting injured soldiers go back to the unit for the post mission activities, starting in a third location, is not part of a general policy.


For Belgium and France, this issue has not been raised till now.


2.2.6
Which are the Common Problems During the TLD?


The most common problem with the organization of a TLD is the policy on alcohol and freedom of movement during this transition period. Troops consider it as “childish” or mistrust if there is a restriction on the use of alcohol. During the Netherlands TLD, soldiers receive a couple of tickets and are allowed to purchase alcohol. The staff care for those who get drunk during the TLD.


Canada uses a non-restrictive policy and applies control measures to mitigate the potential for misconduct. Soldiers must use their own judgment. Misconduct is treated on a disciplinary basis. 


The UK does not provide alcohol during the first day at the beach. Alcohol is available after dinner with limit of 5 drinks per person. The UK wants to prevent “tribalizations” of close knit units and the potential for clashes between differing units as a consequence of alcohol (over) consumption.


Belgium follows the French policy with respect to alcohol during the SAS: no alcohol use throughout the day (only after 7pm), no stocking of alcohol in the rooms and closing the bars of the hotel at 1am sharp. 


2.3
Evaluation of Decompression Programs

TLD programs of several NATO countries have been studied and evaluated but till now there is only evidence on the level of satisfaction with this kind of programs. There is no hard evidence on the mental health outcomes of TLD. Till now there is only limited expert opinion and anecdotal evidence on the usefulness and success of these adaptation programs. There is a rather high level of reported subjective utility on the use of TLD.


The report from the TLD workshop [5] shows that the right length for a TLD seems to be between 36 to 72 hours. The majority of those who experienced TLD were satisfied with the training received including the BATTLEMIND training (value of the experience around 70-75%). The psycho-educational components were reported to be satisfactory both during the TLD and 16 to 24 weeks later. Low combat exposure resulted in a greater degree of satisfaction for the TLD. Leaders’ attitudes toward the benefits of TLD were mixed.


It is surprising how troops seem to be against participation in a TLD prior to attending the program and show high satisfaction rated afterwards. The role of combat exposure as related to the perceived usefulness remains largely unclear and should be further investigated.


3.0
The SAS: The Belgian End of Mission Transition Program in process of planning


The Chief of Defence (CHOD) of the Belgian armed forces, raised the question of a possible test case for ‘decompression’ in Spring 2010. A working group under the guidance of the Department of Well-being (Psychosocial Support Section), composed of Counsellors in Mental Readiness, psychologists and psychiatric nurses from the health services (Centre of Mental Health, Queen Astrid Military Hospital), social workers and padres, studied the TLD programs of other nations and elaborated a 3-day program.


The author of this manuscript took part in the French TLD (SAS) program in Cyprus and further detailed the Belgian SAS concept.


The Belgian SAS is planned to be a part of a broader psychosocial support system in which both service members and most significant others receive counselling and support on well determined moments of the deployment cycle. The Belgian SAS program is oriented toward the French model, with slight adaptations.


First, upon arrival, troops will receive an initial briefing delivered by the officer in charge of the program. In the French model, this officer was also the chief psychologist who was responsible for the program. For Belgium this will be some from the operations & training branch.


The initial briefing contains the practical and disciplinary ‘rules of engagement’ of the TLD but also the objectives and aims of the program. 


Soldiers will arrive in Cyprus, be installed in their rooms in the hotel and get the introduction briefing followed by a night sleep. The next morning, the program starts with a rotation between various key elements of the program: psycho-educational adaptation talks (in group), TOP sessions, (taking each 1,5hr) and moments for sport, rest and recreation. Unlike the French SAS, there will not be post mission group talks focusing merely on the operational aspects. The last day, soldiers can decide to take part in elective session about particular aspects of the homecoming and anger management.


Unfortunately, till now this program has not been fully implemented and remains in the status of test case. Weeks before the first try out, Belgian journalists embedded in the OMLT and PRT missions in Afghanistan, accidentally heard about the first Belgian TLD test case which was planned between 26-28 Oct 2010. Immediately, Belgian new papers and television stations raised a storm of attention for this program, questioning the utility of “a vacation for Belgian troops in Cyprus”, making the project ridicule. 


Before military mental health specialists were able to defend the well-balanced and well-studied project, families and significant others were interviewed and overtly stated that they preferred troops to come home straight instead of spending “three more days in Cyprus and come back later”.


Due to a lack of true and timely communication from the military commanders to both troops and their families, on the one hand, and the media, on the other hand, the TLD test case raised a lot of negative publicity. After visiting the troops in Afghanistan, the MOD postponed the test case which is now scheduled to take place in June 2011 (till now there is no decision whether or not it will take place).

Table 2: The Concept of the Belgian TLD/ SAS.

This program has been elaborated for groups till 100 Paps (working in two subgroups).

Arrival day: arrival at the airport, transport to the hotel, IN briefing.


Table 2.1: Program day 1: AM – collective and mandatory part; 
PM – rotation of groups in the program.
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Table 2.2: Program day 2: AM – collective and/or mandatory part; PM – rotation of groups.
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Table 2.3: Program day 3: AM – collective and/or mandatory part.
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4.0
Conclusions and way ahead


While the majority of NATO countries consider TLD to be a valuable component of (psychosocial) post mission counselling, there still remain a lot of questions to be answered. Even if TLD can be seen as a reward to the service members, it seems important to be sure that no additional harm is done while bringing soldiers together and making them talk about their experiences.


Till now, with the available research data, it is impossible to draw scientific conclusions about the mental health outcomes of TLD. There might even be potential risks with these decompression programs, comparable to the risks of psychological debriefing. Expectations might still be unreasonably high and military commanders might view TLD as the right answer for all kinds of operational wounds. The instauration of TLD should certainly not lead to a disinvestment in other psychosocial or mental health support activities.


The outcome measures of TLD seem to focus on the perceived utility of this kind of support and troops largely report their satisfaction which does not mean that their (mental) health improves after these three days on a third location.


Other outcomes such as key mental health symptoms (i.e. symptoms of depression, stress, trauma, etc), rates of domestic violence, signs of improved reintegration and adaptation, cohesion and morale indicators, cues of reduction of stigma toward mental health, indications of improved sleep, reduction of post deployment risk behaviours (e.g. alcohol and substance abuse, aggressive driving or behaviour, mental rumination)  should be included in future research and randomised controlled designs should be used to study the real effectiveness of these programs.


These studies to be carried out should allow systematic data collection and handle clear definitions about the measured outcomes, and prioritize whether or not the outcomes should be oriented toward operational or mental health issues.


At this moment, mental health professionals involved in TLD programs, seem to have a consensus on the expectations as to what effects decompression could or should achieve [5] : improved morale, improved relationships with family members, reduction in driving accidents and reduction in stigma associated with seeking mental health care. Even so, they agree that decompression will not reduce PTSD rates, physical injury rates and suicide rates.     


Researchers will have to better document these possible outcomes, since decompression programs have a significant cost and need to be defended toward the civilian tax payer and the public opinion.


It seems unrealistic to offer TLD to all troops returning from deployment on the basis of the length of the mission. Ideally, the decision should be made after an in-depth analysis of the context of certain operation, based on the risk (danger), the length, the conditions, the level of hardship and the type of operation. On the other side, it is crucial that this decision is communicated to both the soldiers and their significant others in order to avoid last minute negative reactions or other counter productive rumours and opinions.


More energy should be invested in the management of the communication about these programs: each nation should show its gratefulness and recognition about the way in which troops did their duty and served their country in a sometimes arduous operation.
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ABSTRACT


The goal of the paper is to show that an impasse in PTSD therapy in veterans of combat missions abroad may be connected with the occurrence of previous traumatic events. Symptoms that originally seemed to be those resulting from a war trauma, actually had had their source in personalities of the patients and their previous traumatic experiences, not related to combat stress. Identification, analysis and further processing of those events within the therapy resulted in a breakthrough in the therapy and allowed for further successful work on the PTSD symptoms. Special attention was paid to, among other things, problems of a sexual trauma, attachment trauma and personality disorders in soldiers with PTSD symptoms. 


Key words: PTSD, sexual trauma, attachment trauma, personality disorders, psychotherapy.


1.0   INTRODUCTION


After several years of experience with veterans of Polish Military Contingents admitted to the Clinic of Psychiatry and Combat Stress due to post-traumatic stress disorder we have observed a distinct phenomenon. It turned out that the course of therapy and treatment of the patients has various patterns. In some patients PTSD symptoms abate spontaneously while in other ones they take the form of a PTSD syndrome resistant to both medication and psychotherapy. What is the driver for this difference in the healing process? Analysing particular cases we decided to take a look at the history of each veteran, reaching deep into his past, a long time before he had any contact with war. As Schnurr writes: in order to understand PTSD aetiology well, it should be taken into account what is being brought into a traumatic situation by an individual and what he experiences later; an analysis of the traumatic event alone is not enough. [1] 

Because of this we were wandering how and to what extent previous life events affect the manner of living through a war trauma. The analysis has shown that, among various life events, especially previous traumatic experiences may affect the arduousness of currently experienced combat stress symptoms. A history of traumatic events within a lifespan shows they are mutually connected. It can be even stated that there is a continuity of trauma in human life, from infancy to adulthood, as every trauma imprints its significant mark on the personality of an individual. [2] This way an individual, experiencing another trauma, has to cope with it, having a burden of previous traumas and defence mechanisms generated by them. In this context, we wanted to take a look in this paper into a war trauma as a „scar” caused by previously experienced traumas. To be precise, we wanted to show that difficulties in the course of the therapeutic process of PTSD patients originate from previous traumatic experiences. A trauma being experienced in the present time is linked to difficult relations and events from the past, it revives all, buried issues that had been put under control to some extent. [3] We will present our data by means of an analysis of five cases of soldiers - veterans of war missions deployed to Iraq, Afghanistan and the Balkans, hospitalised in the Clinic of Psychiatry and Combat Stress of the Military Institute of Medicine in Warsaw in the period of 2006 - 2009.


The description of five patients’ histories is presented below in a structured way. First we present a brief description of hospitalisation in the Clinic of Psychiatry and Combat Stress including the admission diagnosis, medication and mental state of the patients upon admission. Next we present the traumatic event experienced by each patient and then describe characteristic symptoms observed, highlighting their intensity or effect and importance for the treatment. In the further part we focus on describing the five histories from the perspective of the whole process of psychological therapy, starting with presenting the nature of the stalemate in therapy of each patient. Next we describe the discovery of what within the therapy had a fundamental effect on results of the therapy, visible as improvement of functioning and mental health of the patients.  


2.0   Case Studies

2.1  Bernard: Superego Pathology


The first case describes a 39-year old career soldier, a Military Police officer. So called Superego pathology is the key for understanding effectiveness of PTSD treatment in this case. The patient comes from a small place in the Masovia province. The mother’s pregnancy and further growth of this individual was correct. He had no history of any somatic diseases. There were no cases of mental disorders in his family. His parents were farmers and the patient was their middle child. No problems occurred in his schooling process. Also his military service was uneventful. Commanders assessed Bernard as a good and dependable soldier. Currently he is divorced; however, his whole personal life situation connected with the ending his marriage - that survived more than 10 years - was quite difficult to him and it had an additional impact on his mental condition. Bernard has a 13-year old son and tries to maintain good relations with him. Currently he has been living for several years in a successful informal relation with a woman.


2.1.1   Hospitalisations 


Bernard was undergoing outpatient psychiatric treatment from 2003. So far he has been hospitalised on a psychiatric ward six times. The first hospitalisation took place within 24 hours after a traumatic event (F43.0). He was obtaining an outpatient treatment in the Clinic of Psychiatry and Combat Stress in Warsaw since 2003. He was hospitalised four times with a diagnosis of mixed anxiety and depression (F41.2) including one hospitalisation in the daytime ward mode. Duration of most of the hospitalisations was 6 weeks. During his first two stays in the Clinic Bernard’s attitude towards the treatment and therapy was reluctant. Only the fifth stay in hospital (in 2008) turned out to be crucial for success of his PTSD treatment. At that time he was medicated with escitalopram 30 mg/die, valproate sodium 900 mg/die. 

2.1.2  Traumatic Event


In 2003, when Bernard was performing his duties during street unrest in one of cities, he fatally shot (a point-blank shot in the head) one of the chief initiators of fighting with the police. Despite this the court found him guilty of causing the man’s death. 


2.1.3   Symptoms


During the first two hospitalisations the patient was complaining of acute, persistent headache; in the opinion of the therapists these pains resulted from attenuation of emotions experienced. The headache did not subside even after taking powerful painkillers.  The patient was trying very hard to do all his best in order to avoid talking, reminding and experiencing anything related to the traumatic event. This suppressing and avoidance caused sudden outbursts of anger. He was complaining of insomnia and if he even managed to get asleep he would dream dreams full of nightmares. In daytime Bernard experienced flashbacks of the fatal shot scenes and thought intrusions revisiting the critical event. Interestingly enough and what was very unique for understanding the patient’s internal suffering, it was observed that during the group therapy sessions he would be, e.g. persistently banging his head against the wall or rubbing strongly hand against another hand until the epidermis is scraped off. In an individual contact with the psychologist the patient admitted this had been caused by the fact that sometimes he saw blood on his hands and wanted very much to remove it. Opinions of the patient on himself shown strong autodepreciation. He was calling himself “the evil of this world”, “nobody”, “a murderer and ruthless sadist”.    


2.1.4   Therapy History


During the first two hospitalisations in the Clinic the patient did not enter the therapeutic process. He was reluctant to both therapeutic and pharmaco-therapeutic actions, and avoided individual work with the psychologist. He was leaving the group therapy sessions with door slamming and vulgar comments on their sense. After therapeutic sessions he responded with a higher body temperature. However, the third hospitalisation featured the patient’s full consent to undergo the therapy. In addition to everyday group therapy sessions he began an individual therapy. This time Bernard was active at the sessions and despite difficulties he felt, he presented the history of his life at the therapeutic group forum. The fourth hospitalisation was a summary and confirmation of the changes worked out within his stays in the Clinic.


2.1.5   Therapeutic Impasse


Despite the fact that the patient decided to do a therapeutic work on himself, for a long time he refused to himself consent for feeling better. This was a resistance resulting from functioning of superego because the patient perceived his suffering as a punishment for death of the man he had shot and he was binding his misery with a hope for redemption of his guilt. He was refusing an improvement of his mental condition to himself because in that situation a relief in suffering was not what he was expecting. He was saying on himself: “the biggest punishment I have inflicted on myself is that I live”, „the sense of guilt and remorse makes me perform penance while I live”, “I have no right to live another way, I should suffer”. 

This stalemate in the therapy was also demonstrated as a lack of willingness to improve the patient’s current personal situation (the divorce case, struggle for contacts with his son, etc.). He was withdrawn, passive in relation to attacks from his ex-wife and convinced that („I do not deserve anything but suffering”). It appeared that the patient was bearing his pain and suffering in a conscious or unconscious hope for some higher good, perhaps atonement for some “primary” sin he brought from the past. The impression was that his good, his salvation was depending on standing the pain. This mechanism was preventing him from making another step in his therapy in order to live a happy life.  


2.1.6   Discovery 


The key factor for further therapy of the patient was reaching his phantasies concerning to the Self. The point was that the patient was deeply convinced he actually is a bad man. Analysis of his lifeline allowed for discovering a primal guilt mechanism due to being an unwanted and rejected child. He transformed his sense of rejection into an unconscious belief that there is something so „wrong” in him that he deserved to be rejected. The patient lived in a conviction that if he is a faultless and righteous man in his life, a „good man”, this would protect him against a further sense of guilt. In this case the court’s ruling sentencing him as guilty of causing a death of another person has become the factor that disturbed the Ego’s defence structure. „Many people have concealed, attenuated areas of personality, cut off from the main stream of their lives. A connection between a nature of traumatic event and the cut-off personality area often means such a person will not be able to recover the equilibrium if he/she does not re-work the fears previously pushed out to the margin of the feelings.”[4]

2.1.7   Treatment Outcome


The therapeutic actions resulted in the fact that the patient believed in the power of psychotherapy and thus allowed himself for trusting another person. It turns out that without developing a strong therapeutic link, effectiveness of all other therapeutic procedures is low. The patient understood that he might perform penance in his life in another way, without necessity to deprive himself of the right for happiness. „What is wrong in being happy” – he was asking. „If I not forgive myself, if I do not accept the fact that I will not change that, I will remain stuck in the dead point” - said he. In general, he directed himself more to experiencing his life than to waiting for his death. 

2.2   Albert: Traumatic Event Memory


Another case represents a 38-year old career soldier. In the history of this patient the factor facilitating understanding previous life events of traumatic nature, significant for PTSD therapy, was the traumatic event memory itself. During his hospitalisation the soldier had had 16 years of service in Polish Armed Forces. He comes from a complete family and lives in a small place in south-west part of Poland. The patient was born after a correct pregnancy and never suffered of a somatic illness.  There is no psychiatric disorder history within his family. He had three brothers; one of them was killed in a road accident and he maintains good relations with other members of his family. No problems occurred in his schooling process. He is married and has a 12-year old son. Currently the patient serves in one of large brigades in Poland.   


2.2.1   Hospitalisations


Albert was using psychiatric advisory services as an outpatient since 2007. At that time he was complaining of a continuous emotional tension remaining for several months. Sleep problems, memories of the Iraq deployment were recurring in his dreams. He was permanently anxious and experienced changing moods. The patient was sent to the Clinic of Psychiatry and Combat Stress and hospitalised in the Clinic twice, for the first time in 2009, when he stayed there for one month. The patient was admitted with the diagnosis of post-traumatic stress disorder (F 43.1). Upon admission he was aware and oriented, and the contact was good. Lowered mood, balanced drive. Affect corresponding to contents being discussed. Increased manipulation anxiety. No psychotic features. 

The patient was medicated with Bioxetin 20 mg/die, Pernazine 50 mg/die, Tegretol 400 mg/die. He was discharged before the end of the therapeutic process due to a violation of ward’s regulations. The second hospitalisation took place two weeks after the first discharge and lasted for six weeks. The patient was admitted with diagnosis of post-traumatic stress disorder (F 43). Upon admission the patient’s mood was neutral, drive was regular and affect was adjusted. He was answering questions willingly. No psychosis features. Medicated with fluoxetine 20 mg/die, carbamazepine CR 200, perazine  tabl. 25 mg/die. The second hospitalisation covered full psycho-therapeutical treatment. 


2.2.2   Traumatic Event


The patient was deployed within a 12-month peace-keeping mission in the area of the former Yugoslavia. What’s noteworthy, this deployment took place 14 years ago. Next he was deployed twice within Polish Military Contingent to Iraq, in 2005 and 2007. He performed all his tours of duty completely and he did not seek any psychological assistance while on deployment. In Iraq the patient witnessed bombing, many shelling attacks but in his history there was not a single stressing event; he also did not experience a direct threat to either his own life or lives of his colleagues. He was recalling the Iraqi deployment as standard combat operations. The patient felt prolonged tension and stress but not so extensive to prevent him from performing his service duties.  


2.2.3   Symptoms


From the admission the patient was complaining of tension and insomnia. When his sleep was pharmaceutically rectified, unbearable nightmares occurred. Despite this at the forum of the therapeutical community the patient was denying feeling bad and camouflaging his fear with laughing. After some time he admitted he had learnt how to use this mechanism earlier, during his deployment to Yugoslavia. He was complaining of an acute tensional headache. 


2.2.4   Therapy History


The patient was hospitalised twice in the Clinic of Psychiatry and Combat Stress of the Military Institute of Medicine in Warsaw. Each time, in addition to medication, everyday group therapy was applied as well as weekly sessions of individual therapy. Frequency of the latter was increased to two sessions a week during the therapeutical work on processing the trauma by a gradual imaginal exposure. Initially anger and crying were the dominating patient’s response. He was reluctant to speak about his deployments and events connected with them. It appeared to him (and this is pretty typical for those suffering of PTSD) that avoidance of speaking about the war trauma and re-experiencing it is the best way to forget the trauma and suppress its memories. 


2.2.5   Therapeutic Impasse


As the patient developed PTSD symptoms after his deployments to Iraq, initially it appeared quite obvious to the therapeutic team that they should work on memories from combat missions in Iraq that had taken place in 2005 and 2007. However, no therapeutic effects were obtained this way - PTSD symptoms were not reduced. In addition, during his first hospitalisation the patient violated the Clinic’s regulations by drinking alcohol; in the opinion of the therapists this was a form of acting-out from the therapy driven by intensity of experiences. The patient was then discharged from the Clinic prior to completion of the diagnostic and therapeutic process; he was re-admitted after two weeks. 


2.2.6   Discovery


Within the individual therapeutic work during the second hospitalisation of the patient and analysis of his dreams it was discovered that symbolics, associations and affect contained in these dreams were connected with the deployment to Yugoslavia (14 years ago!). This enabled reaching the force of traumatic events that occurred at this deployment. Only then the patient described the scenes of brutal murders committed on the civilian population by local Death Squads. The memories included also brutal scenes of women being raped and whose children were killed. Unintentionally he devoted his biographical session within the group therapy to the traumatic events in Yugoslavia instead of the Iraqi deployment as it might appear in the beginning.    


2.2.7   Treatment Outcome


Only a therapeutical work on the traumatic memories from Yugoslavia led to reduction of symptoms reported upon admission that were originally seen by the therapeutic team as those related to the tours of duty in Iraq. 

2.3   Cezary - A Victim of Sexual Abuse


The third case describes a 36-year career soldier who during the hospitalisation was nearly 15 years in the service. In this case a significant factor for understanding the unique nature of both PTSD symptoms and treatment was a childhood sexual trauma. The patient comes from Western Poland. Both the pregnancy and childbirth were correct. Cezary suffered no severe illness in his childhood. He has two siblings. No member of his family received any psychiatric treatment. Cezary was an average student but nevertheless he moved up to the next class every year. Also his military service was uneventful. He was married twice and has no children.


2.3.1   Hospitalisations


The patient was hospitalised three times with the preliminary diagnosis of PTSD and the stay durations were: from March 5, 2007 to March 20, 2007, from January 29, 2008  to April 11, 2008 and from September 29, 2008 to January 16, 2009. Upon admission he was alert, oriented and talkative. He was frequently mentioning his deployment. Medication: paroxetine 40 mg./die, carbamazepine 800 mg/die, promazine 200 mg/die, propranolol 40 mg/die.


The patient was in a low mood and low drive, the affect was adequate to contents expressed. He was discharged from the Clinic during his first hospitalisation ahead of schedule because he had violated the regulations (alcohol abuse). Two next hospitalisations were several-month long stays in the Clinic. During each stay he was undergoing a psycho-therapeutic treatment.


2.3.2   Traumatic Event


The patient was previously deployed to Iraq (2004) and Afghanistan (2007). In Iraq his life was endangered; however, comparing to Afghanistan the deployment passed quietly. Within the Afghanistan deployment he was a driver and his duties included patrolling. One day, while escorting a convoy, the patient’s commander was killed by an explosion. The vehicle driven by the patient, alternatively with the commander’s one, was leading convoys. On that day the patient pulled into a filling station to refuel; unless this refuelling stop happened, his vehicle would hit the mine. 


2.3.3   Symptoms


The patient was complaining of internal tension, irritability and sleep problems. He slept 2 - 3 hours a day. He would experience nightmares on falling into a trap and also recurring dream about his commander’s funeral. He was impulsive and easily responded with anger. He began to be afraid of car driving although previously he liked it. He also experienced fear of closed spaces. During therapeutic sessions he was pressing the door handle to check whether the session room was locked up for sure. Having returned to Poland he also experienced adaptation problems. He wanted to leave the armed forces but did not know what kind of job he should pursue. He had bad relations with his wife as he had failed to agree his decision on application for deployment with her. He had no specific plans for the future.


2.3.4   Therapy History


The patient underwent both individual (once a week) and group therapy (everyday). He was very active within the group sessions, even effusive. He was speaking a lot about symptoms related to his deployment: fear, irritability and insomnia. He was making friends with the others.


2.3.5   Therapeutic Impasse


The therapy was long but, despite activeness of the patient, his condition was not getting any better. The patient was continuously speaking about his experiences from Afghanistan connected with the death of his commander, declaring he was not able to tackle with that. Because of his prolonged and not too effective hospitalisations it seemed to the therapeutic team that the patient was aggravating his symptoms in order to achieve some secondary benefits. At each of the stays in the hospital he was presenting the same complaints. Also other patients did not believe in those complaints. It happened that another veteran accused him of simulating a disease during the session.


2.3.6   Discovery


During the third hospitalisation the patient for the first time mentioned he had been sexually abused as a child. The abuser was his uncle who enjoyed big respect in the family. This event was concealed for years by the victim and has not been ever brought to light. Because of the uncle’s position in the family the patient as a child was afraid to reveal the secret even to those closest to him. He disclosed it for the first time during the therapeutic session. The experience of sexual violation has made the patient demonstrate tendencies to function as a victim. The sexual abuse also affected in an obvious manner his lack of trust to other people, and in particular to authorities. 


2.3.7   Treatment Outcome


The effect of this discovery was not only a reduction in symptoms of tension and gradual reduction of the combat stress ones. In the patient’s mind the Afghan experiences began gradually to lose their importance. Also his life energy was shifted towards current events related to his job and personal life. He began focusing on resolving his marital situation and also decided to finally leave the armed forces. He stopped perceiving himself as a victim of war.


2.4   Damian – Attachment Trauma


Another case is a history of a 25-year old career soldier. The previous traumatic event was a rejection of the patient by his mother that took place when he was a child. The patient comes from south-western Poland. He suffered of no serious illness in his childhood and there was no psychiatric treatment history within his family. He was a poor pupil and he was kept down for a year in the sixth form. He finished a vocational school and then joined the army. Damian has been 7 years in the service. He has a step brother. For 7 years he has been in a relationship with a girlfriend (fiancée).


2.4.1   Hospitalisations


The patient was hospitalised twice in the Clinic of Psychiatry and Combat Stress: from June 9 to August 29, 2008 and from September 18 to October 17, 2008. He was diagnosed with post-traumatic stress disorder. Upon admission Damian was alert and oriented. His continuous tension was visible. Depressed mood, adequate affect, balanced drive. The medication applied was as follows: mianserin hydrochloride 60 mg/die, sulpiride 100 mg/die, hydroxyzine hydrochloride 25 mg/die, propranolol 10 mg/die. In addition to medication he also underwent both individual and group psychotherapy sessions.


2.4.2   Traumatic Event


The patient was deployed to Iraq (2005) and Afghanistan (2007). Especially in Afghanistan he experienced many traumatic events. As he recalls, he lost the sense of time while being over there: „I was lost in time while being there – I didn’t know what’s the day or month. Each day on deployment looks the same - one works at full steam.” He was deployed as a gunner - his task was looking out for threats and eliminating them. He suffered minor injuries during shelling but miraculously avoided being killed: „I was hit by three bullets from the left, 2 at the rear plate of my bulletproof vest and 1 at my side, where there was no plate. The bullet was stopped by a grenade; I still have it.”After that event he was vomiting for two weeks as a result of the stress. Also a colleague of him was killed in Afghanistan. Moreover, Damian witnessed lynch and tortures on the civilian population: „A lynch began. He slashed one guy with the grenade launcher and ripped off a slice of his skin from the face. People were screaming, a sound of bones being crushed with rifles could be heard. We were standing like statues. I was shaken out from this condition by the sound of the ANS’s weapons being reloaded; they wanted to kill them.”


2.4.3   Symptoms


The patient was complaining of sleep disturbances and recurring nightmarish dreams. He used to leave the Clinic on a pass for the afternoons to walk around the city for several hours in order to get tired and be able to fall asleep. High irritability and prolonged internal tension were visible in his behaviour. The tension made him use vulgar language, in particular when he was recalling his experiences on the deployment.  However, he never used vulgar words in relation to other people. 

The memories were very painful to the patient: „They began slaughtering him on the pickup platform, behind my back. This also annoys me. I recall this and I have dreams about that event. I saw that. It’s unbelievable that after such a long time I still see this clearly and with all details. The moon was shining brightly. I felt helplessness. I do not know whether I did not feel bigger remorse. They were beating him, putting him on fire and were banging his crotch with rifle butt. They were not able to keep him, so many people and they could not keep him.  They crushed his nasal septum with pliers. He was howling. These memories often return at night. I wake up. I hear him howling, the sound of beating him with the weapons. My feeling is that I will never get rid of these feeling.”


The symptoms being experienced resulted also in some conflicts at home. The patient was easily getting angry and this lead to numerous quarrels with his fiancée. Once when she wanted to scare him he responded like in Afghanistan and pushed her hand away which resulted in bruising her.


2.4.4   Therapy History


The patient underwent both individual therapy (once a week) using the imaginal exposure method and group one (everyday). He was attending the therapeutic session regularly and pro-actively participated in them, telling about his experiences from the deployment. He was pro-active and motivated for work on himself. The patient was easily establishing contacts with the others and was a person liked by the group.


 2.4.5   Therapeutic Impasse


Near the end of the first hospitalisation a significant worsening of functioning and intensification of symptoms from PTSD group occurred. This deterioration occurred in the holiday season when a shift of the therapeutic team takes place, in terms of changing both the leading physician and the psychologist-psychotherapist. At that time the patient felt disoriented and neglected. He says he felt “like a hot potato being passed around.”


2.4.6   Discovery


Description of the existing therapeutic situation highlights the fact that the patient was abandoned by his mother when he was 13; the mother went to Greece and was not much interested in her family. Instability of the patient-physician relationship was reminding to the patient his childhood attachment trauma and this resulted in a significant deterioration of functioning.  His way of perception of being deployed was also characteristic. The patient reported an occurrence of characteristically strong bond with his colleagues at deployment, expressed by the term: “We were eating from one bowl”. For him these relationships were replacing the bond he had not experienced at home; that was the factor intensifying his adaptation problems after return and his willingness to leave for another deployment.


2.4.7  Treatment Outcome


Discussion and reworking of the traumatic aspects of the patient’s relationship with his mother resulted also in reduction of PTSD symptoms. The patient stabilised his personal life, returned to full-time military service and was qualified for another tour of duty in Afghanistan.

2.5   Eugeniusz – „False Self”


The fifth case represents a 38-year old career soldier. In the history of this patient the key to understanding the effect of previous life events of traumatic features on the course of PTSD therapy is the personality structure, understood as a false self system; this structure has been formed in the patient’s childhood due to conditions unfavourable for his emotional development that occurred at that time. In this case not any specific previous traumatic event can be mentioned; however, discovery of the developed personal functioning mechanisms had a similar impact on the PTSD therapy as in the previously discussed cases. The patient was raised in a complete family, has a brother and sister and lives in a small place in south-western part of Poland. He was born from uneventful pregnancy and has never suffered from a somatic illness. There is no family history of a psychiatric treatment. He experienced no problems at school. The patient is married and has two children: a son of 17 and a 7-year old daughter.


2.5.1   Hospitalisations


Patient was hospitalised twice in the Clinic of Psychiatry and Combat Stress. He stayed in the Clinic from February 11 to March 2, 2009 and from March 16 to April 30, 2009. He was alert and oriented upon admission, and was establishing good contact. The patient was talkative and meticulous in what he was saying, labile, with a tendency for crying. Standard drive, without psychotic symptoms. Initial diagnosis: post-traumatic stress disorder. The following medication was applied: Sertagen 100 mg/d, Tegretol 400 mg/d.


During his stay in the Clinic the patient was calm in behaviour and easily established contacts with other patients. He was attending therapeutic sessions on a regular basis and was very active during the sessions. He was responding emotionally (sadness, anger), when topics referring to events during the Iraqi deployment were mentioned. 

2.5.2   Traumatic Event


The patient was deployed to Iraq twice - in 2005 and 2007. He experienced many traumatic events while deployed. The most traumatic ones included a rocket explosion 50 m away from the canteen he was in and a duty on a forward post that was attacked at night be several hundreds of Iraqis. This is how he describes these two events:


„One day when I was having my lunch in the canteen (there were several hundred people over there) I heard a powerful explosion.  Although the building was linen with concrete walls, a pretty powerful blow of the wind occurred in the upper part. There was an outbreak of vast panic, screams - such a typical panic, perhaps often shown in films. I didn’t know what to do, where I should move to. My arms and legs went numb. This was also the case with a couple of other soldiers. We cautiously went outside and found out that 50 m away from the canteen the rocket had hit centrally the laundry and everything was ablaze.”


„And I experienced a moment of capturing a post by locals. This was at night. The division commander refused to provide support to us because they did not want to send out anybody at night and helicopters were not flying at night. And, actually, we were rescued as usual by the Americans, in the last moment. There was fear and crying, tears in my eyes, high emotions. I was there as a communications specialist to provide communication equipment.  When we were told that several hundred armed Iraqis want to capture our post I decided to mine it and blow it up once I get a command, with us outside. Having seen injured soldiers before I decided I would not come back home as a disabled person - either I would survive in one piece or I would not survive at all. It is not possible to describe those emotions, to express them in words. But the thoughts were terrible”.

2.5.3   Symptoms


The patient was complaining, first of all, of outbreaks of uncontrolled crying and anger. He was crying involuntarily when other veterans were telling stories on their experiences on deployment. He was avoiding both conversations and any memories associated with the trauma. He switched TV off when war pictures, news on the mission or even situations showing a harm done to anybody. These pictures were upsetting him a lot, distracting his attention and making him clench teeth to prevent a flood of emotions. On top of this he was suffering nightmarish dreams with contents concerning helplessness and powerlessness. He dreamed he could not get out of a building, somebody chases him and he was not able to either escape or run. The symptoms experienced resulted also in the patient’s alienation from the family. He was trying to discharge his emotions seeking asylum in his allotment garden where he was building a house on his own.


2.5.4   Therapy History


Eugeniusz was hospitalised twice at the Clinic of Psychiatry and Combat Stress. Each time, in addition to pharmacotherapy, he was undergoing both everyday group therapy and weekly sessions of individual therapy using the imaginal exposure method.  Frequency of the latter was increased to two sessions a week. The initial dominating symptoms in the patients were those of anger, crying and avoidance. He was reluctant to talk about his memories and he expressed hope that it would be possible to erase them completely.


2.5.5   Therapeutic Impasse


Upon establishing an emotional bondage and when the trauma area was being approached, a coming-out occurred in the form of alcohol abuse that resulted in discharging the patient from the Clinic prior to completion of the diagnostic and therapeutic process. When he was re-admitted after two weeks, causes of his resistance within both individual and group therapy were discussed.


2.5.6   Discovery


This discussion has led to a discovery of the patient’s key beliefs affecting his fear of the therapeutical work. These beliefs were formed in his childhood. His household was in a difficult general and financial situation. The patient had to work since his earliest years. He was experiencing appreciation and acceptance from his parents if he was helping them at the farm. The patient has not experienced unconditional love. As a result of this he developed a belief that his value depends on being useful. Because of this he did to give the right to be weak to himself.


These experiences are in line with the mechanism of the false self system generating. False self occurs when people around want the child to be someone else than in real life. According to Johnson, this leads to prohibition of expressing true self and in this place false self is built in accordance with requirements of surrounding people. This false self is recognised as the true one and defended against trauma and disintegration. In the same it is brittle and needs a confirmation from outside. The false self system resulted in the fact that the patient could not accept the fact he had experienced fear and impotence (his legs and arms went out of control) during the traumatic event. This lead to persistence of PTSD symptoms because the expression to outside was blocked due to overwhelming shame. [5]

2.5.7   Treatment Outcome


During the therapy the patient experienced acceptance from the others to his own fear of dying and disability felt upon the traumatic event. Due to this a quick reduction of the symptoms occurred and the patient was ready to focus on his current life situation.


3.0   Discussion 


The analysis of five cases presented above allows to conclude that effectiveness of stress disorder therapies may depend not only on effects of a stress event or current condition of the patient but also is connected with patient’s history and, to be precise, with history of his previous experiences of a traumatic nature. This is so because it turns out that not always what seems to be the main traumatic event is really such an event. Every trauma has a subjective nature, behind a battlefield stress event there may be nightmares from the past that affect the way of experiencing the event and effectively block the process of healing after the trauma. Individual stimuli and events can acquire a traumatic nature, depending on significance attributed to them by the patient. And this importance depends on previous experiences that led to development of various mechanisms of getting along. A previous trauma results in developing defensive mechanisms that maintain mental equilibrium until a current traumatic event occurs. This current experience destroys this equilibrium, resulting in a significant increase in intensity of the trauma being experienced. A similar situation is described by Khan presenting the trauma accumulation phenomenon. According to him: „the microtraumas operate and build up silently throughout childhood right up to adolescence. They may be „muted into obeyance”, the individual may arrive at a fairy healthy and effective normal functioning, nevertheless he can in later life break down as a result of acute stress and crisis”. [6]

We also wanted to show in our paper that the treatment and therapy in such cases depend on an individual approach to the patient and understanding of the subject nature of his experiences. In order to make this possible it is also crucial to establish adequate therapeutic bondage allowing the patient to open the door to his very intimate world of painful experiences.
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In this pilot-study from the Center of Mental Health Research and Treatment in Berlin a systematic analysis of comorbid mission-related psychiatric diseases in 31 German soldiers was done using clinical impression and the SCID-II questionnaire (Structurel Clinical Interview for DSM-IV
) for personality disorders. 


89% showed clinical evidence of one or more comorbid psychiatric disorders, 74% had pathological findings in the SCID-II. 


Based on these experiences a cognitive behavioural group therapy, newly developed in Berlin, for traumatised soldiers will be presented in this article. Initial experiences with the group therapy program will be discussed.

1. INTRODUCTION

The amount of stress placed on German soldiers in a growing number of operations has increased the need for treatment of deployment-related psychological conditions in Bundeswehr hospitals. In-patient and out-patient treatment for psychiatric disorders has increased considerably between the years 2000 and 2006 [1]. In 2008, 245 soldiers received in-patient and out-patient treatment for post-traumatic stress disorders (PTSD) in Bundeswehr hospitals. In 2009, the number of affected soldiers rose to 466 (source: Centre for Psychiatry and Psychotraumatology of the Bundeswehr). Deployment-related stress disorders account for a growing percentage of therapeutic resources required in this context.


American and Canadian studies document a high prevalence of psychiatric disorders following deployments abroad (11%–17%) [2, 3, 4, 5]. Depression and anxiety are the most common among these with depression accounting for 30%, anxiety disorders for 13% and PTSD for 45% of disorders [4, 5, 6]. Prevalence of personality disorders is high among veterans of U.S. combat operations. International studies estimate it at 45% to 79% [2, 3]. According to an interview based on the SCID-II questionnaire (Structurel Clinical Interview for DSM-IV), 29% of these soldiers are diagnosed with one personality disorder, 21% with two, 15% with three and 12% with four or more personality disorders [2]. 


What is more, tests conducted by the U.S. Army show that the risk of suicidal tendencies increases in combination with PTSD and rises even further if two or more comorbid disorders are present [7]. 


In view of the high prevalence of deployment-related psychological conditions including comorbid disorders, it is thus important to develop and evaluate methods of treatment that are effective, time-saving and cost-efficient.


At the Berlin Bundeswehr hospital, soldiers suffering from deployment-related trauma have been receiving cognitive-behavioural group therapy in a one-on-one setting in addition to trauma therapy since mid-2009. This group therapy has been developed based on the needs of soldiers traumatised on operations and is being applied for the first time. 


31 patients have been treated so far in this group. All patients were suffering from deployment-related psychotrauma. Also, comorbid psychological issues became evident repeatedly during clinical examination. This observation is of particular significance since the prognosis of secondary disorders following trauma depends to a considerable extent on comorbid psychological conditions [8]. 

Based on these data, a systematic evaluation of comorbid disorders of deployment-related psychological conditions has been conducted in an in-patient therapeutic setting. In addition, the concept underlying cognitive behavioural group therapy as applied at the Berlin Bundeswehr hospital, as well as initial lessons learned using the new group concept will be discussed.

2. METHOD

2.1 Description of patient populations


Between December 2009 and March 2010, a total of 31 in-patients of the Berlin Bundeswehr hospital participated in cognitive behavioural group therapy of deployment-related disorders. 4 groups, each of which met for 3 weeks, were treated in this period of time. The average group size was 7 to 8 patients. 27 of the participating soldiers were male and 4 were female. The average age of the soldiers was 38 years. 


The mean period of hospitalisation was 5 weeks.

In preliminary diagnostic consultations, the type of trauma was discussed (Table 1). The clinical and specialist diagnosis was based on ICD-10
 and DSM-IV. 13 soldiers reported having participated in more than one operation, some of them suffering from multiple trauma.

2.2 Diagnostic instruments

On the day before the start of group therapy, the soldiers were examined using the Post-Traumatic Diagnostic Scale (PDS) to identify trauma. A German version of the PDS questionnaire was used. It records basal PTSD symptoms such as intrusive symptoms, symptoms of avoidance and hyperarousal as well as their overall severity. One item inquires about the duration of symptoms (Criterion E), thus making a classification into acute (up to 3 months) and chronic PTSD (more than 3 months) possible. Another item inquires for delayed-onset PTSD, i.e. identifies trauma symptoms that occur six months or later following the trauma. In part IV, questions are asked about adverse effects in 9 different areas of life, which corresponds to Criterion F.

In addition to the PDS, all patients were asked to complete the SCID-II questionnaire (Axis IV, personality disorders). This is an instrument that records personality disorders based on the DSM-IV classification. It is not intended as a stand-alone diagnosis tool, but must be combined with the clinical diagnosis of the attending primary therapist.

3. RESULTS

3.1 Descriptive results of diagnostic instruments


Table 2 documents the disorders clinically identified by therapists in order of frequency. Of 31 traumatised soldiers, 28 were diagnosed with PTSD as the principal diagnosis; 3 suffered from an anxiety disorder. While 18 soldiers (64%) were clinically diagnosed with one comorbid disorder, 7 were found to have two comorbid disorders. 


The most common disorders diagnosed in addition to PTSD were personality disorders (32.2%) and depressive conditions (22.5%).

In accordance with PDS criteria, 29 patients were suffering from PTSD. (One soldier was diagnosed with PTSD by the PDS, but not by the therapist.)

In 23 (79.3%) of cases, PTSD occurred within 6 months from the critical incident in question (onset not delayed). Of 29 soldiers fulfilling the PDS criteria, 22 (75.8%) reported that their symptoms had been present for more than 3 months (chronic PTSD).

In addition to clinically diagnosed personality disorders, abnormal findings in accordance with the SCID-II were detected in 23 (74%) of the 31 subjects of the study. The most frequent among these (51.5%) was the obsessive-compulsive personality disorder. All disorders and their occurrence are listed in Table 3.

3.2 Description and aims of cognitive behavioural group therapy

During the observation period, 31 Bundeswehr soldiers participated in trauma-related cognitive behavioural group therapy at the Berlin Bundeswehr hospital. Group therapy was integrated into a multi-modal in-patient treatment setting.

I. Aims of trauma-related group therapy for military personnel

1. Anxiety management, stabilisation and mobilisation of psychological resources,

2. recognising and working with specific deployment-related and personal coping mechanisms,

3. changing maladaptive cognitions that cause dysfunctional behaviour and coping with painful feelings,

4. improving social skills following deployment-related trauma (including anger management).

II. The trauma group

Deployment-related cognitive behavioural group therapy consists of 3 major parts (s. Table 4). It is led by a trained trauma and group therapist and a co-therapist, both of whom are qualified in accordance with guidelines published by the relevant specialist associations. Over the course of 3 weeks, group sessions are held daily. After each session, participants are given homework and/or information material that can be used for self-study. 

Part 1 includes psychoeducation on the subjects of trauma and PTSD. Soldiers are presented with a model of dysfunction that identifies the characteristics of deployment-related trauma. From the start of therapy, the stress that soldiers are faced with on operations is acknowledged and mutual understanding is emphasised in order to promote group coherence. 

Even in this first phase, the aim is to “de-catastrophise”, i.e. to disarm fears such as “I've gone crazy and I’m losing control”. Patients must be informed that while PTSD is caused by trauma, dysfunctional cognitions and emotional coping mechanisms can have a negative influence on the post-traumatic process and lead to chronification. Mechanisms like this are changed as part of the group process. Mindfulness and grounding exercises as well as conversations are conducted within the group to promote self-care during Part 1. Especially after multiple traumatic operations abroad, patients need to change their thinking patterns and concentrate on their psychological resources and how to use them. Self-care plays an important role here. A change in values brought about by deployment as well as the rediscovery and utilisation of these values in the healing process are discussed. 

Part 2 focuses on maladaptive personality-, trauma- and job-related cognitions as well as their analysis and processing. Using personal experience, internal dialogue and self-verbalisation techniques or Socratic dialogue, soldiers learn to identify and work on cognitive blocks. Typical military, often stereotypical cognitions are challenged, such as “if only I’m hard enough on myself I will come to terms with my trauma” or the fear of losing the positive reinforcement of the group (“we don’t need sissies in the Army”). In this phase, it is essential for participants to critically assess their own emotions and PTSD symptoms as well as the development of generalised, negative convictions (“the world is dangerous, no matter where I go”). Soldiers learn that the threat currently perceived by them is caused by dysfunctional cognitions, which usually lead to agoraphobic avoidance behaviour (“the situation at the train station is unclear and beyond my control”). If necessary, a reduction of anxiety behaviour is further facilitated in vivo with the support of a therapist. For homework, participants analyse their own or predefined examples using Ellis’ ABC model (A: Acting events, B: Belief, C: Consequences) [9].


In Part 3 of group therapy, changes in social relations brought about by deployment and trauma are discussed. Soldiers analyse changes they identify in themselves and others and how these may be influenced by post-traumatic processes. They learn about the significance of improving social skills in their close relations for the post-traumatic healing process. Sessions include subjects such as “asking for help”, “talking about feelings as partners”, “how to set personal boundaries” and “approaching others when you are not well”. 

Role play is used to practice social contact and conflict situations. This includes discussing adequate ways of expressing anger and rage. Irritability and aggression in the soldiers’ families, break-ups and social problems are painful side effects of deployment-related trauma and play a significant role in the chronification of traumatic disorders. 

In this part, too, participants have homework, in which they study healthy and dysfunctional attitudes in relationships with other people. In the last group session, results are summarised, future developments are discussed and participants bid farewell to one another.

III. In-patient treatment and parallel therapy

Traumatised soldiers find themselves in a special situation. They have suffered a trauma while doing their job, which is why the traumatisation is tied closely to their professional self-image and their role as a soldier. The confrontation with war profoundly shakes the ability to control and to act of those involved, their sense of security, trust and, not least, their moral and ethical values.


It is thus all the more necessary to address soldiers on various levels of their external and self-perception and give them a sense of security as part of their in-patient treatment. 

Processing of traumatic experiences is done in one-on-one sessions using Eye Movement Desensitisation and Reprocessing (EMDR), cognitive-behavioural and imagination techniques.


In addition, various relaxation exercises are offered (progressive muscle relaxation, breathing and imagination exercises). If they wish, soldiers can use acupuncture and aromatherapy. Occupational therapy, sports, water aerobics and ward excursions are standards, as is sociotherapeutic treatment. Apart from this, a typical week will include medical care and visits by doctors.


4. DISCUSSION

In this pilot study, comorbid psychological conditions in connection with deployment-related trauma have for the first time in the Bundeswehr been clinically evaluated and systematically assessed using the SCID-II questionnaire. The resulting percentage was astoundingly high, but is comparable to figures of other international forces as regards frequency and distribution [2, 3]. This study, too, identified a considerable share of obsessive-compulsive and avoidant personality disorders in connection with PTSD. 


Also, studies conducted by other armed forces suggest an interrelation between the forming of psychiatric symptoms (and thus comorbidities) in soldiers and their social networks. Soldiers returning from longer military operations often find it difficult to readjust to their social environment, as evidenced by studies of Vietnam veterans. Aggressiveness, isolation, maladjusted behaviour or addictions may result [10, 11]. 

With developments like these, the significance of group therapy treatment for soldiers has become increasingly clear [12, 13]. It facilitates understanding of pathological interaction patterns as described above and makes changing them possible. 

For this reason, the Berlin Bundeswehr hospital has developed a cognitive behavioural group therapy tailored to soldiers with deployment-related trauma and presented it in this study in connection with the target symptoms of psychiatric comorbidities. Methods to specifically activate psychological resources, elements of cognitive behavioural therapy, impulse control techniques and the improvement of social skills are applied with military patients in mind. 

Deliberately strengthening values, focusing on military cognitions and working with specific changes brought about by operational experiences are special characteristics of this group therapy, which thus differs from civilian therapies.

In recent years, a number of treatment approaches based on behavioural therapy, depth psychology and other relevant theories have been evaluated, by means of which the prognosis of various psychiatric disorders in soldiers, including post-traumatic stress disorders, was improved noticeably [12, 13, 14, 15].


In studies of soldiers from other armed forces suffering from trauma, group therapy was identified as providing valuable support to the overall therapeutic concept [15, 16, 17, 18]. Evidently, the effects of the therapeutic group experience lie mainly in restoring the capacity to maintain social relationships that trauma so often interferes with. The group gives participants a sense of being understood, of reciprocity, of safety and trust. It offers them an opportunity to discuss ethical and moral issues, which is important particularly in the light of their having experienced violence and distress [19, 20].  

This therapeutic option is significant especially given the frequently persisting, clinically relevant residual symptoms of soldiers suffering from trauma.

The homogeneity of a group of soldiers may, among other things, be effective because it is strengthening group cohesion, a factor that has proved significant in many group settings. A certain responsiveness in soldiers to this therapeutic factor can be assumed, since group cohesion in stressful situations is presented as an essential training element early on in the military socialisation process and plays an equally important role for the stability of soldiers during operations abroad.  

5. CONCLUSION

Based on the clinical lessons from the first treatment cycles, the connection presented here between psychiatric comorbidities and an especially developed group therapy looks promising for the treatment of deployment-related trauma in soldiers. 


A scientific evaluation of said group therapy, taking into account specific deployment-related predictors in post-traumatic processing, is necessary and is already being planned. Another factor to be considered is in how far comorbid personality disorders influence therapeutic response and the reduction of deployment-related symptoms and conditions. Available therapeutic options should in future be tailored more to the reality of existing personality disorders and deployment-related comorbidities. 


Table 1: Factors in deployment-related trauma (N=31, multiple answers possible)

		Factors in deployment-related trauma

		N

		%



		Experience of or participation in attack

		24

		77.4



		Confrontation with dead bodies

		16

		51.6



		Confrontation with injured persons

		25

		80.6



		Confrontation with parts of dead bodies

		13

		41.9





Table 2: Diagnosis in accordance with ICD-10 (N=31, multiple answers possible)

		ICD-10

		N

		%



		Post-Traumatic Stress Disorder (F43.1)

		28

		90.3



		Anxiety disorders (F40; F41)

		3

		6.4



		Depression (F32; F33; F34)

		7

		22.5



		Somatoform disorders (F45)

		4

		12.9



		Personality disorders (F60; F61)

		10

		32.2



		Addictions (F10)

		3

		9.6



		Depressive exhaustion (F48)

		5

		16.1





Table 3: SCID-II results (N=31, multiple answers possible)

		Scales SCID-II

		N

		%



		Avoidant

		12

		38.7



		Dependent

		3

		9.6



		Obsessive-compulsive

		16

		51.6



		Passive-aggressive

		6

		19.3



		Depressive

		10

		32.2



		Paranoid

		11

		35.4



		Schizotypal

		1

		3.2



		Schizoid

		4

		12.9



		Histrionic

		2

		6.4



		Narcissistic

		0

		0



		Borderline

		8

		25.8



		Antisocial

		1

		3.2





Table 4. Group sessions schedule

		

		Session

		Subjects



		Part 1




		1.-2.

		· Trauma education and presentation of models of dysfunction and change

· The group agrees on rules.

· Objective: participants are neither weak nor crazy; symptoms following critical incidents = survival strategies



		

		3.-5.

		· Anxiety management using grounding and self-distancing exercises

· Improving personal psychological resources by learning self-care and mindfulness strategies and using positive activities

· Working on values and changing values as a way of increasing psychological resources following deployment

· Objective: increasing self-efficacy and emotional stabilisation



		Part 2



		6.-10.

		· Working on dysfunctional cognitions and personal patterns following trauma

· Changing overgeneralisations of emotional conclusions, unjustified responsibility and guilt cognitions following deployment

· Creating new, helpful convictions in preparation of integrating the trauma into the personal history

· Objective: emancipation achieved by self-compassion rather than harshness and self-destruction



		Part 3

		11.-14.

		· Anger management

· Improving social skills following deployment-related trauma (e.g. role play)

· Reviewing dysfunctional convictions regarding private or professional relationships following trauma

· Objective: improvement of social skills and reintegration after deployment



		

		

		· Conclusion, next steps
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Abstract 


Traumatic Brain Injury (TBI) and Post Traumatic Stress Disorders (PTSD) are “signature” wounds related to combat and accidents in combat theatres in Iraq and Afghanistan (OIF/OEF). They can result in life-long impairments in physical, cognitive, behavioural and social function.


       Objectives: The ongoing telerehabilitation at the James Haley Veterans Administration (VA) Hospital at Tampa, Florida (Tampa VA) continues and expands the existing rehabilitation program in place for veterans discharged from the hospital with combat related trauma. The primary objectives of this 36 month quasi-experimental study is to 1) Provide medical care coordination to meet the needs of OIF/OEF veterans with combat injuries. 2) Determine the immediate and sustained effects of telerehabilitation on patient outcomes including function, cognition and community participation and 3) To examine the perceived benefits and limitations of the intervention from the veteran and caregiver perspectives. 


       Study design: This 36 month study started in June 2008 and evaluates telerehabilitation care provided to a sample of 65 OIF/OEF veterans discharged from the Tampa VA with a diagnosis of mild or moderate TBI and or PTSD incurred in combat zones.  Telerehabilitation involves using computers and the internet to provide therapy and monitor health outcomes.


      Methods:  Data is collected in multiple ways including 1) administrative data bases and 2) validated instruments to monitor health outcomes. In addition, patient satisfaction surveys and interviews with patients and caregivers are conducted after a year of enrolment in the study.

      Findings: Our findings indicate that 1) Functional capabilities measured by locomotion and mobility appear to have stabilized among our cohort of veterans while deficiencies in cognition (memory, problem solving), psychosocial adjustment (anger, emotional status) and problems in integrating into society pose challenges 2) Those with comorbid PTSD appear to exhibit greater variability in rehabilitation and ultimate integration into society as compared to those without the diagnosis 3) Individualized treatment pathways are needed for rehabilitation and ultimate integration into society and 4) Veterans have expressed appreciation for the program.


1.0   INTRODUCTION 

As of October 2009 over 5,000 U.S. military personnel have died in Iraq and Afghanistan and more than 30,000 have been wounded in combat in Operations Iraqi Freedom and Enduring Freedom
. Traumatic Brain Injury and Post Traumatic Stress Disorders related to combat and accidents in combat theatres can cause life-long impairments in physical, cognitive, behavioural and social function that are usually more disabling concerning activities of daily living than the residual physical and deficits. Injury from explosions (i.e., improvised explosive devises, landmines, rocket-propelled grenades, and other causes of blasts) is the most common cause of evacuation from the combat theater in Operations Iraqi Freedom and Enduring Freedom. TBI related to combat and accidents in combat theatres can cause life-long impairments in physical, cognitive, behavioural and social function that are usually more disabling than the residual physical deficits
. Recovery can continue many years after initial trauma. Little is known about optimal methodologies to treat the vast and complicated secondary manifestations of combat related polytrauma. Wounded warriors who are discharged from the armed forces are eligible to seek medical treatment at Veterans Administration health care facilities in the United States. A shortage of rehabilitation resources to meet the demands of all veterans remains a critical challenge. Telerehabilitation using the internet may represent a viable means for the delivery of care coordination and therapeutic services to combat wounded veterans with TBI who require continued care.


The Telerehabilitation intervention at the Veterans Hospital in Tampa, Florida: In June 2008 the US Department of Defense Congressionally Directed Medical Research Program (CDMRP) awarded the James A Haley Veterans Research and Education Foundation in Tampa, Florida funding to provide care coordination and monitor veterans discharged from the Level 1 Polytrauma/Blast Related Center at the Tampa VA with a diagnosis of mild and moderate TBI incurred in combat theatres. Patients who met the inclusionary criterion were identified using the VA Computerized Patient Recording System.

Inclusionary criterion: Veterans who meet the inclusionary criterion of a clinical diagnosis of combat incurred mild or moderate TBI in Iraq and Afghanistan with or without comorbid Post Traumatic Stress Disorders and who utilize the James A Haley Veterans Hospital in Tampa, Fl as their primary source of care and who in the opinion of care providers in the Polytrauma Clinic at the Tampa VA will possibly benefit from the program are eligible to be consented for participation.

      Care coordination: The enrollees are provided laptop computers to communicate at least once weekly on a secured VA server with the care coordinator who also meets them at their scheduled outpatient visits at the hospital. The Advanced Registered Nurse Practitioner (ARNP) helps in a variety of care coordination efforts including scheduling appointments with specialists, medication management and compliance, counseling, education and monitoring outcomes. The ARNP coordinates care for TBI with the Director of Physical Medicine and Rehabilitation at the Tampa VA and PTSD with a clinical psychologist at the hospital.


 Examples of care coordination


    Drug therapy: Drugs are frequently used in the management common of complications of polytrauma such as TBI particularly for mood disorders such as depression and anxiety and pain management. Regaining insight into the changes caused by polytrauma is often accompanied by an increase in depressive symptoms. Increased suicidal ideation has also been reported to occur for many years after initial trauma. The ARNP evaluates, periodically, the adequacy of drug therapy to treat symptoms. In consultation with Dr. Scott the RN may change the dosage and frequency as well as change medications to overcome side effects and provide optimal pharmacological management including drug tapering interventions to prevent addiction. 


     Behavior modification: One of the manifestations of polytrauma is uncontrolled and damaging behavior. The veteran may be asked to start a digital diary to document the frequency and type of temper episodes and what triggers the episodes. Strategies to avoid triggers may be recommended, and complex tasks that act as triggers may be simplified to avoid frustration (e.g., with the use of aids and lists). Such strategies have been successfully tried at the Tampa VA with returning veterans for anger management. A consultation with a psychologist may be initiated.


    Wound care management: Telerehab allows for clinician to observe wound and provide guidance and therapy without requiring the veteran to travel thereby avoiding unnecessary sheering forces and edema. Some patients with TBI also have SCI that may result in pressure ulcers.

1.1 Conceptual Model

 The conceptual model used in the telerehabilitation is an adaptation of the analytic framework developed by the US Agency for Health Care Research and Quality (AHRQ) 
as shown in Figure 1. The AHRQ model was originally constructed to evaluate the efficacy of telemedicine services for the elderly Medicare population. The analytic framework begins with the telerehab encounter extends to the monitoring of health outcomes and care coordination, evaluating the intervention on functional status, community integration and health utilization and using information gathered to further refine telerehab to meet the needs of individual veterans. 


Figure 1
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2.0   OBJECTIVES 

 The ongoing telerehabilitation at the James Haley Veterans Administration (VA) Medical Center at Tampa, Florida (Tampa VA) continues and expands the existing rehabilitation program in place for veterans discharged from the hospital with combat related trauma. The primary objectives of this 36 month quasi-experimental study is to 1) Provide medical care coordination to meet the needs of OIF/OEF veterans with combat injuries and 2) Determine the immediate and sustained effects of telerehabilitation on patient outcomes including function, cognition and community participation and 3) Examine the perceived benefits and limitations of the intervention from the veteran and caregiver perspectives and 4) Evaluate the impact of telerehabilitation on VA resource utilization (e.g., clinic visits, hospital bed days of care). 

This is one project in a planned program of research to improve care for injured Operation Enduring Freedom/Operation Iraqi freedom veterans. We propose with this study to test a telerehabilitation program for veterans with combat related traumatic brain injury with or without comorbid post traumatic stress disorders by monitoring functional, cognitive and mental health outcomes together with their integration into society using a variety of instruments. Coordinating medical care at a distance and thereby reducing their utilization of the VA health system is another important goal of this telerehabilitation intervention. The long term goal of this program of research is to optimally define telerehabilitation services for all veterans with polytrauma, including accurate and efficient screening instruments, educational material for patients and families, family support, and family counselling to enhance care coordination and to maximize functional outcomes and quality of life.

 

3.0 STUDY DESIGN    

      This 36 month study started in June 2008 utilizes a quasi-experimental design to evaluate telerehabilitation care provided to a convenient sample of 65 OIF/OEF veterans discharged from the Tampa VA with a diagnosis of mild (mTBI) or moderate TBI and or PTSD incurred in combat theatres in Iraq and Afghanistan. 


3.1 Data collection

Health outcomes are monitored in multiple ways including 1) administrative data bases and (2) instruments such as the Functional Impairment MeasureTM (FIM), the Craig Handicap Assessment and Reporting Technique (CHART), the PTSD Checklist Military Form, Modified PTSD Symptom Scale, Self-Report Alcohol Use Disorders Identification Test (AUDIT): Self Report Beck Depression Inventory and the Medical Outcomes Social Support Survey,  patient satisfaction surveys and interviews with patients and caregivers at six month intervals. Veterans are required to access a secure website and input health data at the time of consenting to participating in the study (baseline) and every six months thereafter till the end of the study. Data has been collected at 0, 6, 12 and 18 months for the entire cohort of veteran enrolled in the study.

3.2 Sample characteristics


          Inclusionary criterion: Veterans or active duty military personnel ages 17 and older who have sustained a TBI as evidenced by  primary or secondary diagnosis on initial admission, enrolled and receiving medical services through the Tampa VA and medically stable as clinically determined by the patient's physician. Severity of injury may be denoted by a Glasgow Coma Scale score at time of injury or initial rehabilitation. Participants must reside within a two hour drive from the Tampa VA or the Miami VA, use the two facilities for their primary and specialist care and be willing to accept computer technology in their homes for monitoring purposes and sign a consent form or have it signed by a proxy. Veterans and/or care givers must also possess basic computer literacy such as being able to access a web page and making entrees in survey instruments posted on a secured website. They must agree to participate in the care coordination and completing survey instruments in a timely manner. We exclude from our intervention those who have a diagnosis of psychosis and the severely injured who are institutionalized.  


Table 1 outlines demographic characteristics of the sample.  A total of 75 veterans were enrolled in the study. We are actively following 65 veterans due to veterans moving away from the area, opting out of the program and one death from a drug overdose. Veterans are stratified into two groups: those with a diagnosis of TBI alone and those with comorbid PTSD as well. The latter group is more likely to have incurred wounds in combat as evidenced by a higher rate of service connected disability. Many in this group without PTSD sustained non combat injuries such as those resulting from vehicle accidents. It partially explains the lower incidence of PTSD among those with non combat related Traumatic Brain Injury. 
 Two of the veterans were female. Female veterans cannot be enlisted in combat units but do sustain injuries due to accidents and indirect fire. The majority of veterans enrolled classified themselves as white.

         Table 1.  Subject Characteristics (N=75)


		

		Group 1


TBI


N=61

		Group 2 TBI/PTSD


N=14



		

		N (%)

		N (%)



		Male, %

		58 (95.1)

		14 (100.0)



		Age, mean ± SD

		32.6 (8.4)

		39.3 (9.0)



		Marital status

		

		



		Married 

		32 (52.5)

		7 (50.0)



		Divorced 

		5 (8.2)

		1 (7.1)



		Never Married 

		20 (32.8)

		6 (42.9)



		Single 

		4 (6.6)

		0 (0.0)



		Ethnicity, %

		

		



		Not Hispanic 

		44 (72.1)

		9 (64.29)



		Hispanic or Latino 

		15 (24.6)

		4 (28.57)



		Unanswered 

		2 (3.3)

		1 (7.14)



		Race, %

		

		



		White 

		50 (82.0)

		10 (71.4)



		Black 

		4 (6.6)

		0 (0.0)



		Native Hawaiian 

		2 (3.3)

		1 (7.1)



		Unanswered 

		5 (8.2)

		3 (21.4)



		Race/Ethnicity, %

		

		



		White 

		39 (63.9)

		8 (57.1)



		Black 

		4 (6.6)

		0 (0.0)



		Hispanic 

		15 (24.6)

		4 (28.6)



		Native Hawaiian 

		1 (1.6)

		1 (7.1)



		Unanswered 

		2 (3.3)

		1 (7.1)



		Service Connected, %

		

		



		0%

		17 (27.9)

		5 (35.7)



		10-29%

		10 (6.1)

		0 (0.0)



		30-59%

		14 (22.9)

		1 (7.1)



		60-100%

		20 (32.8)

		8 (57.1)



		Annual Income, %

		



		$0-29,000

		43 (70.5)

		9 (64.3)



		$30,000-59,000

		14 (22.9)

		4 (28.6)



		$60,000-90,000

		4 (6.6)

		1 (7.1)





3.2 Health Status of enrolled veterans

As per the inclusionary criterion for participation in telerehabilitation all veterans have a primary clinical diagnosis of Traumatic Brain Injury incurred in combat theatres in Iraq and Afghanistan. Though the mechanism of injury is not always identified in their medical charts in the VA, conversations with wounded warriors have revealed that the majority suffer from the effects of blast related injuries due to direct or indirect fire. Many of the wounded suffer from other adverse side effects of TBI.  


Data on veterans whom we are actively following was available when this report was first compiled and contained in Figure 1. Explosions are the most common cause of combat trauma and frequently result in polytrauma characterized by lung, bowel, and inner ear injuries; traumatic limb or partial limb amputation; soft tissue trauma from fragments and other missiles; and brain injuries.
,
,
,
 Of those with battle injuries severe enough to require evacuation from theatre to a military hospital in OEF/OIF, 71% had traumatic brain injuries, with approximately half being mild and the rest moderate to severe.
 

As can be observed, Post Traumatic Stress Disorders and the adverse effects of TBI manifested as headaches and cognitive impairment were common ailments of our study cohort. Post Traumatic Stress Disorder (PTSD) is a specific anxiety disorder resulting from exposure to a life-threatening traumatic event such as physical injury. It is characterized by symptoms of re-experiencing (e.g. nightmares, flashbacks), avoidance behaviour (e.g., emotional numbing), and increased arousal (e.g. difficulty sleeping). More relevant to our study are the high rates of PTSD associated with bombs or explosions. PTSD after terrorist attacks in the form of bomb explosions can range from 27% to 82%. The relationship between PTSD and explosions is also verified by a study showing that 68% of veterans diagnosed with PTSD currently enrolled in PTSD and/or substance abuse treatment identified as having a history of blast exposure.
 Our findings compare favourably with other studies that have investigated organ damage due to combat exposure
.


Figure 1: Secondary diagnosis among veterans recorded during inpatient (IP) and outpatient (OP) visits. 


[image: image2.png]Top 13 Secondary Diagnosis by Unique veterans







    3.3 Findings

  3.3.1 Baseline Surveys

Baseline surveys were conducted to: 1) To characterize rehabilitation trajectories over time in the areas of function, cognition, psychosocial adjustment, integration into society and mental health disorders over time and 2) To individualize treatment patterns customized to each veterans needs so as to maximize the effect of telerehabilitation. Unlike traditional telemedicine that deals with disease specific monitoring or intervention (diabetes, CHF, dementia etc), our cohort exhibits a very diverse population in terms of disease affliction, complexity and propensity to receive care.  Listed below are findings from baseline health status measures from the FIM + FAM and the Patient Competency Rating scale. They concisely describe the cohort followed and are similar in findings to other instruments used to measure outcomes. 


Functional Independence MeasureTM (FIM) and Functional Assessment Measure (FAM): The (FIMTM)
  is a widely accepted functional assessment measure in use in the rehabilitation community. The FIM measures independent performance in motor and cognitive skills in addition to the Activities of Daily Livings pertaining to the self care categories of feeding, grooming, bathing, dressing upper body, dressing lower body and toileting. Because disturbances in communication, cognition, and behavior are prominent characteristics after brain injury, additional items considering those issues were added to the FIM, resulting in a functional assessment measure, FIM+FAM.3  The FIM+FAM has been increasingly adopted as an outcome measure in brain injury rehabilitation.4,5


Findings: Table 2 provides for the means, standard deviation and range of self scoring by veterans. This constitutes our baseline scores. The range of scoring for each item is 1-7 with a response of 1 denoting a near total assistance (able to complete less than 25% of task) and 7 implying complete independence. Communication skills as contained in reading and verbalizing were adequate. As clearly evident psychosocial adjustment and cognitive function are the main areas of concern in coordinating care. Depression, anger, substance abuse, inability to integrate into society and post traumatic stress disorders of varying magnitude and complexity afflict many returnees with wounds incurred in war. Emotional outbursts are fairly frequent among this population. 


Table 2: Functional Independence MeasureTM and Functional Assessment Measure.

		Variable (Domains)

		Mean

		Std Dev



		Self Care Items (Totals)

		6.51

		0.97



		Sphincter Control

		6.70

		0.69



		Mobility  Items

		6.60

		0.93



		Locomotion

		6.52

		0.70



		Communication Items

		5.91

		0.99



		Psychosocial Adjustment

		4.81

		1.75



		Cognitive Function

		4.55

		1.46





Patient Competency Rating (PRC): The Patient Competency Rating provides for a rating of basic competencies in performing everyday chores with responses on a 1-5 scale with 1 denoting the most difficulty in addressing a problem and a score of 5 implying ability to handle the problem with total ease. The range of most responses is 1-5 though the means tend towards the higher numbers. This is due to the binary nature of our cohort where the majority of individuals display good heath and a small minority are of poor health status. There are thirty items comprising various items in the PRC instrument and include categories such as everyday activities including financial planning.  The mean competency rating for all items was 2.94. 


Findings:  In Table 3 are outlined areas of concern in where the mean ratings for individual areas of competency are less than the mean value of 2.94 for all items in the instrument.  Findings are similar to those of FIM/FAM with psychosocial adjustment (problem controlling temper, keeping from being depressed, adjusting to changes) and cognition (remembering, scheduling and participating) posing challenges to the veterans and care providers.


Table 3: Patient Competency Rating (areas of concern)

		Variable

		Mean

		Std Dev



		1. Keeping appointments

		2.52

		0.82



		2. Starting conversations

		2.68

		1.03



		3. Staying involved in work

		2.52

		0.65



		4. Remembering  names

		2.48

		0.82



		5. Remembering important things

		2.32

		0.75



		6. Adjusting to changes

		2.6

		0.82



		7. Handling arguments

		2.32

		0.95



		8. Showing affection

		2.52

		1.08



		9. Controlling temper

		2.28

		0.84



		10. Keeping  from being depressed

		2.32

		0.8



		11.Keeping emotions from affecting abilities

		2.72

		0.84



		Totals

		2.94

		0.45





  3.3.2 Rehabilitation trajectories and health outcomes


 
We illustrate changes in functional status and cognition over time using the FIM + FAM health outcomes instrument. Changes reflected in FIM + FAM are similar to the findings in administering the CHART and PRC. Hence, for the sake of brevity we have confined our presentation to those in Figure 2.  Figure 2 denotes trajectories in the areas of physical functioning, cognition and other domains as measured by FIM + FAM for veterans enrolled in the telerehabilitation intervention.  They represent  composite scores for each of the domains of Self Care, Sphincter Control, Mobility items, Locomotion, Communication items, Psychological Adjustments and Cognitive Function. The two graphs represent stratification by comorbidities: a clinical diagnosis of TBI only (n=51 at baseline) and TBI with comorbid PTSD (n=14 at baseline). Data was collected at six month intervals. Not all veterans initially enrolled have completed surveys at 6, 12 and 18 months.


As compared to veterans with TBI only those with a dual diagnosis of TBI/PTSD indicate greater fluctuation in physical and mental health outcomes over time. Though the later group pertains only to small cohort of 15 patients the findings nevertheless emphasise the mood swings, depression, anger and problems with psychosocial adjustment that characterises this population.  Problems with law and order issues and substance abuse are also more prevalent with this group with one veteran incarcerated and another dying of a drug overdose.  


Figure 2: Health outcomes as measured by the Functional Independence Measure and the Functional Assessment Measure.
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3.4 Conclusion


This study is one of the first to explore the long term health implications of wounded warriors treated at the Veterans Administration. We are still in the phase of data collection and at the completion of the study in June 2012 should have  robust longitudinal data  that can be used for rigorous statistical analysis to provide clues as to identifying the most vulnerable of veterans who need urgent and intensive care. Our intervention appears to have resulted in delaying or curtailing visits to the emergency department due to the timely intervention of the ARNP.  We are in the process of exploring multi modal individualised treatment for veterans with PTSD because of the diverse behavioural consequences of the diagnosis.  
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Abstract


The Emotional Stress Reaction Questionnaire (ESRQ) maps the emotional reaction of an individual in approximately 60 seconds. It consists of 14 emotion words designed to measure the following primary appraisal categories: Irrelevant, Benign-positive, Challenge, and Threat, harm or loss. The aim was to explore the relationships between the ESRQ and: (1) antecedents conditions such as personality; (2) secondary appraisal; (3) coping processes; and (4) various outcome indices such as performance. Data were collected in five Swedish samples (two civilian and three military, total N = 1334). A consistent correlational pattern was found. Thus, the Benign-positive and Challenge scales correlated positively with favourable scores on Extraversion, Emotional Stability, sense of coherence, positive forms of cognitive emotion-focused coping, self-rated performance, self-rated health and low amount of moral stress. The opposite pattern was found on the Threat, harm or loss scale and, to a lesser degree, the Irrelevant scale. A positive - negative emotions balance scale showed the most clear-cut correlations and had the highest reliability. In addition to a theoretical and methodological discussion, comments on the practical applicability of the ESRQ in field conditions are given.


1.0
INTRODUCTION

The truth is in the eye of the beholder is one of the evergreens of psychological theory. It implies that the way we cognitively appraise and create meaning in a given situation, affects other psychological processes such as emotions and coping. Following from this, the appraisal process may also have an impact on various outcomes such as performance, health, etc (Lazarus, 1991, 1999).

The present study draws heavily on the theoretical framework developed by the late Richard Lazarus (1966, 1991, 1999; Lazarus & Folkman, 1984). Basically, he presents two appraisal processes: primary and secondary appraisal. The first involves an evaluation of stakes or threats in a given situation; “Am I OK or in trouble?” The second consists of an evaluation of coping options; “What can I do?” Both processes occur simultaneously at multiple levels of consciousness, partly in milliseconds, partly with long deliberation.


Considering the great importance ascribed to appraisal processes, surprisingly little has been done when it comes to the development of psychological assessment procedures (Lazarus, 1991, 1999). Narrowing down the focus, this paper intends to cover the primary appraisal process. A problem here is that it is generally difficult for an individual to verbalize how he/she cognitively appraises stakes/threats in a given situation, in parts of seconds at conscious and preconscious levels. However, leaning on Lazarus once more, it is argued that the primary appraisal process can be measured indirectly by mapping how an individual feels in a given situation. The logic, according to Lazarus and Folkman (1984), is that our emotions reflect the preceding cognitive appraisal process. Drawing on this idea, Larsson (1987) developed the Emotional Stress Reaction Questionnaire (ESRQ). The instrument was further developed using structural equation modelling (SEM) by Larsson and Wilde Larsson (2010). 


The ESRQ questionnaire consists of 14 emotion words (see the Method section) designed to reflect the main primary appraisal categories presented by Lazarus and Folkman (1984): irrelevant, benign-positive, challenge, and threat, harm or loss. The ESRQ was developed with the intention to be used in performance situations such as military operations, stressful police or rescue service missions, and athletic competitions. After a practice session, it can be answered in about 60 seconds. It gives an instant “snapshot” of the respondent’s psychological stress level in a given situation (see e.g. Larsson, 1989, 1990).


The ESRQ was designed with the intention that it should be possible to respond to it quickly (about one minute) in almost any kind of situation where one can divert one’s attention to the questionnaire for this amount of time. Alternatively, it can be used retrospectively. In that case the individual is asked to respond according to how he/she felt then (in a given situation). Thus, it can easily be used in groups such as the military, civilian first responders, athletes, etc.


Following the increased stress level in modern multinational military missions characterized by irregular warfare (see e.g. Bartone, Pastel, & Vaitkus, 2010), there is an accompanying need for easy-to-use stress measurement scales. The ESRQ could possibly fill such needs but this has not been adequately shown yet. Previous studies with the instrument has focused on performance (Larsson, 1989, 1990; Larsson, Kempe, & Starrin, 1988) and, in a health care context, patient satisfaction (Larsson & Wilde Larsson, 2010). Several other relationships have been left unresearched. Therefore, the aim was to explore the relationships between primary appraisal processes as measured by the ESRQ and: (1) antecedent conditions such as personality; (2) secondary appraisal and coping processes; and (3) various outcome indices.


2.0
METHOD


2.1
Participants and Procedure

The study population consists of five different samples that are presented in Table 1. In each case the ESRQ was part of a longer questionnaire, but no attempt was made before to specifically analyze the ESRQ responses. All participants are Swedish. 


Table 1: Summary of Study Samples and Scales Used in Addition to the ESRQ

		Sample

		    n

		Additional scales

		Source



		Civilian first responders (ambulance, police, rescue service) (assessments related to the What-is-this-phase and the Gain-control-phase)




		386

		Secondary appraisal Cognitive coping Self-rated performance

		Sjöberg, Wallenius, & Larsson (in press)



		Civilian out-clinic 
patients




		624

		Personality


Self-rated health

		Larsson & Wilde Larsson (2010)



		Military task force on peace enforcement mission in Tchad, 2008


(officers and soldiers) (assessment after deployment)




		84

		Secondary appraisal Self-rated performance




		Unpublished



		Military task force on peace enforcement mission in the Bay of Aden, 2009 (officers and sailors) (assessment before and after deployment) 




		128

		Sense of coherence

		Unpublished



		Military (cadets) during stressful exercise at a military academy (assessments at three episodes during the exercise)


Total

		112


1334

		Secondary appraisal Self-rated performance 


Moral stress reaction




		Unpublished





Sample No. 1 (Sjöberg, Wallenius, & Larsson, in press) consists of 386 civilian first responders comprising 33% ambulance personnel, 23% police officers and 43% from the rescue services. The whole sample was made up of 340 men and 46 women. The mode age group was 41-50 years. They were asked to report their reactions in a complex and highly stressful rescue operation. Following Fredholm’s (1999) suggestion, participants retrospectively reported their experience related to two time segments. One was called the What-is-this-phase, covering the time from the alarm to the point where the respondent knew what the incident was about. The second was called the Gain-control-phase. This is the following phase and is characterized by the respondent experiencing that he or she could control the event.


Sample No. 2 (Larsson & Wilde Larsson, 2010) consists of 624 patients visiting a Swedish primary health care center. In this group, 295 were men and 329 were women. The mean age was 48.9 years (SD = 19.8). They responded on a touch screen computer before leaving the health care center and were asked to report how they felt during the visit.


Sample No. 3 to 5 were military groups (reported in popular Swedish reports). The third sample consisted of 84 participants from a Swedish peace enforcement force that had just returned from a 6-month mission in Tchad. The sample was made up of 78 men and 6 women, with a mean age of 28.4 years (SD = 6.7). They were asked to recall the most stressful situation they had experienced during the mission and relate their responses to this.


The fourth sample consisted of 128 participants from a Swedish marine force that had just returned from a 6-month mission in the Bay of Aden, with the task of protecting ships from pirates. The group consisted of 119 men and 8 women, with a mean age of 30.8 years (SD = 10.2). They were given the same instruction as the one described above for the Tchad sample.


The fifth and final sample consisted of 112 military cadets attending the three-year basic officer education at the Swedish National Defence College. The group consisted of 101 men and 11 women, with a mean age of 23.7 years (SD = 2.11). During a stressful two-day exercise they were faced with three demanding tasks, and filled in the questionnaire immediately after each episode. The episodes involved breaking through barriers put up by terrorists who controlled a village (I), using armed violence to free persons taken as hostages (II), and handling the aftermath of an Improvised Explosive Device (IED) attack where a colleague was severely wounded (III). 

2.2 Measures


2.2.1 Primary appraisal. 

The ESRQ, which was used in all nine measurements across the five samples, consists of the following 14 emotion words designed to measure the different cognitive appraisal categories as follows: Irrelevant: indifferent; Benign-Positive: relaxed, pleased, and glad; Challenge: alert, focused, concentrated, and energetic; and Harm, threat, or loss: concerned, uncertain, disappointed, heated, mad, and angry (Larsson, 1987; Larsson & Wilde Larsson, 2010). The questionnaire including its instruction is presented in Appendix A.


The response format for all 14 items is 4-point Likert scale. Scoring of the ESRQ consists of summing the raw scores on items representing each kind of cognitive appraisal and dividing that total by the number of items in the category.


A total ESRQ score, labelled Positive - negative balance, is computed as follows. A positive emotion sum score is computed by adding the raw scores of the seven items reflecting Benign-positive and Challenge appraisals respectively. A negative emotion sum score is computed by adding the raw scores of the six items reflecting the appraisal/superior emotion category Threat, harm and/or loss plus the single item measuring Irrelevant. Finally, the negative emotion score is subtracted from the positive emotion score. The resulting measure can range from -21 (maximum dominance of negative emotions) to 21 (maximum dominance or positive emotions). Cronbach alpha coefficients on the various ESRQ scales ranged in the total of nine times it was used across the five studied samples as follows: Benign-positive scale: 0.57-0.80, Challenge scale: 0.55 – 0.89, Threat, harm or loss scale: 0.64-0.83, the positive items in the Positive - negative balance scales: 0.74-0.90, and the negative items in the Positive - negative balance scale: 0.65-0.84. Altogether, three out of 45 coefficients were below 0.60 and they were all found in the marine task force sample.


2.2.2 Personality. Data were collected (civilian out-clinic sample) using the Single-Item Measures of Personality (SIMP) (Woods & Hampson, 2005) designed to measure the five dimensions/factors in the Big Five model of personality (Costa & McCrae, 1992): Extraversion, Agreeableness, Emotional Stability, Conscientiousness, and Openness. Each factor/item is measured on a bipolar nine-point graded line.


2.2.3 Sense of coherence (SOC) was assessed (military task force Aden Bay sample) with Antonovsky’s (1987) short 13-item version. Scores on each item could range from 1 (weak SOC) to 7 (strong SOC). A scale score was calculated by summing the raw scores. The Cronbach alpha coefficients were 0.78 both before and after deployment.


2.2.4 Secondary appraisal was assessed with the following single item scale: The situation could be reasonably solved with the available resources. A 5-point response scale from 1 (Do not agree at all) to 5 (Fully agree) was used. Responses were obtained twice from the sample of civilian first responders (related to the What-is-this-phase and the Gain-control-phase respectively), once from the military task force in Tchad (self-selected stressful situation) and three times from the military cadet sample (one for each at the three episodes).


2.2.5 Cognitive emotion-focused coping. This was assessed twice in the sample consisting of civilian first responders (What-is-this-phase and Gain-control-phase) using the Self-Statement Questionnaire (SSQ) developed by Larsson (1989). The SSQ contains 36 items designed to measure the inner talk of the respondent immediately prior to a task, at the very onset of the task, and during the task. In the present case, the two first-mentioned time segments were combined in the What-is-this-phase assessment. There are four scales as follows within each time segment: Positive self-talk vs. fear (e.g. Relax now and breath calmly); Positive self-talk vs. anger (eg. Remember, focus on the task and don’t take it personal); Negative self-talk vs. fear (e.g. I will never manage this); and Negative self-talk vs. anger (e.g. What a stupid task). The responses were entered on a 5-point scale ranging from 1 (Not used) to 5 (Used a great deal). The instructions were: “Please read each item below and indicate, by circling the appropriate category, to what extent you used it (during the given time segment). Indices were formed by adding the raw scores of each scale and dividing the sum by the number of items in the scale. Cronbach alpha coefficients ranged between 0.66 and 0.89 in the present sample.


2.2.6 Performance was measured in the civilian first responder sample by an index formed by adding the raw scores on three items (e.g. I am proud of my performance in the operation) with 5-point response scales (ranging from 1 = Do not agree at all to 5 = Fully agree). In the military task force serving in Tchad, and in the military cadet sample, performance was measured by a single-item. Participants made self-ratings of their performance in the stressful episode on a scale ranging from 0% to 100%. The instructions were: “Think about the situation again. Consider how well you could have handled it if you had been “on top of your ability,” that is, if you had acted like you can in your best moments. Let us call this hypothetical ideal performance 100%. Mark a circle on the scale below how close to this ideal behaviour you think you acted in reality.”  Every tenth per cent was marked (0%, 10%, 20%, etc) making it an 11-pont scale in the analysis.


2.2.7 Subjective health condition. Patients in the civilian out-clinic sample gave self-ratings of their health condition in their response to a single question: “How would you describe your present health condition?” using a five-point scale ranging from 1 (Very poor) to 5 (Very good).


2.2.8 Moral stress reaction was measured in the military cadet sample by the sum score of the four negative ambiguous states identified by Nilsson et al. (2011): Insufficiency, Powerlessness, Meaninglessness and Frustration. The same response scale as in the ESRQ (see above) was used and the sum score was divided by four to make it comparable to the ESRQ indices. Cronbach alphas ranged from 0.67 to 0.72 on the three episode assessments.


2.3 Statistics


The main results presentation is based on correlations (Pearson) between the ESRQ scales on the one hand, and the scales designed to measure antecedent conditions, secondary appraisal, cognitive emotion-focused coping, and outcome indices on the other. In addition to this, explorative factor analyses (principal axis factoring with oblique rotation) were performed on the ESRQ items within each sample (not shown).

3.0
RESULTS

The dimensionality of the ESRQ items was analyzed in detail in the aforementioned study by Larsson and Wilde Larsson (2010) using SEM and the question of factor structure was not the main aim of the present study. In summary, explorative factor analyses (principal axis factoring with oblique rotation) in each of the samples, typically resulted in three-factor solutions. One factor contained the items designed to measure the appraisal category Benign-positive. Items intended to reflect the appraisal Challenge loaded high in a second factor. Finally, all items measuring the appraisal Threat, harm or loss were found in a third factor. The correlation between the two first-mentioned factors was usually strong and positive, and they both correlated negatively with the third factor. The item designed to measure the appraisal category Irrelevant (indifferent) usually had low loadings in all factors, although somewhat higher in the Threat, harm or loss factor.


3.1 Relationship with Antecedents 


Personality, as well as sense of coherence (Antonovsky, 1987), can be regarded as antecedents of primary appraisal processes (Lazarus & Folkman, 1984).  Available correlation data with indices of these constructs are shown in Table 2. 

Table 2: Correlations between the ESRQ Scales and Antecedent Variables

		Sample: Civilian out-clinic patients (n = 624)



		

		Personality1



		ESRQ scales

		Extraversion

		Agreeable-


ness

		Emotional stability

		Conscien-
tiousness

		Openness



		Irrelevant2

		-0.07

		-0.05

		-0.02

		-0.03

		-0.00



		Benign-positive2

		0.11**

		0.02

		0.26***

		0.00

		0.07



		Challenge2

		0.17***

		-0.03

		0.23***

		0.09*

		0.04



		Threat, harm or loss2

		-0.15***

		-0.04

		-0.11**

		-0.09*

		-0.01



		Positive-negative balance3

		0.18***

		0.02

		0.24***

		0.08*

		0.04



		

		

		

		

		

		



		Sample: Military task force

		Bay of Aden   (n = 128)                                                 



		

		Sense of coherence4



		ESRQ scales

		Before deployment

		After deployment



		Irrelevant2

		-0.25**

		-0.32***



		Benign-positive2

		0.18*

		0.25**



		Challenge2

		0.19*

		-0.18



		Threat, harm or loss2

		-0.26**

		-0.31***



		Positive-negative balance3

		0.31***

		0.35***





1Scores could range from 1 (negative pole) to 9 (positive pole).

2Scores could range from 1 (lowest degree) to 4 (highest degree).


3Scores could range from -21 (maximum negative balance) to 21 (maximum positive balance). 

4Scores could range from 13 (lowest sense of coherence) to 91 (highest sense of coherence).


* p < .05      ** p < .01      *** p < .001.

Beginning with personality (civilian out-clinic patient sample), Emotional Stability and Extraversion covary consistently with the ESRQ scales (although all correlations with Extraversion are below .20). High scores on the positive ESRQ scales correlate positively with these personality dimensions and high scores on the Threat, harm or loss scale correlate negatively. Agreeableness, Conscientiousness and Openness have no correlations with the ESRQ scales exceeding 0.10.


Turning to sense of coherence, a consistent pattern is obtained before and after deployment (military Marine task force sample). The positive ESRQ scales correlate positively with SOC and the negative scales correlate negatively.

3.2 Relationship with Secondary Appraisal 


Table 3: Correlations between the ESRQ Scales and Secondary Appraisal


		

		Secondary Appraisal index1



		ESRQ scales

		Civilian first responders
What-is-this-phase


(n = 386)

		Civilian first
responders


Gain-control


phase


(n = 386)

		Military task force Tchad


 (n = 84) 

		Military cadets
episode 1


(n = 112)

		Military cadets
episode 2


(n = 112)

		Military cadets


episode 3


(n = 112)



		Irrelevant2

		0.03

		-0.03

		-0.06

		-0.07

		-0.20*

		0.03



		Benign-positive2

		0.12*

		0.15**

		0.18

		0.14

		0.33***

		0.17



		Challenge2

		0.10

		0.19***

		0.22

		0.30**

		0.22*

		0.48***



		Threat, harm or loss2

		-0.09

		-0.24***

		-0.19

		-0.12

		-0.26**

		-0.18



		Positive-negative balance3

		0.13*

		0.26***

		0.28*

		0.25**

		0.38***

		0.32*





1Scores could range from 1 (lowest degree) to 5 (highest degree).

2Scores could range from 1 (lowest degree) to 4 (highest degree).


3Scores could range from -21 (maximum negative balance) to 21 (maximum positive balance). 

* p < .05      ** p < .01      *** p < .001.

Table 3 notes an almost consistent pattern regarding the direction of the bivariate associations between the ESRQ scales and the secondary appraisal score. The positive ESRQ scales, and Challenge in particular, correlate positively with perceived coping options, while the negative scales, and especially Threat, harm or loss, correlate negatively. It should be noted that the correlations of the Positive - negative balance scale are statistically significant in all six measurements.

3.3 Relationship with Cognitive Emotion-Focused Coping

Table 4: Correlations between the ESRQ Scales and Cognitive Emotion-Focused Coping


		Sample: Civilian first responders (n = 386)



		

		Assessment I: ”What-is-this-phase?”1



		ESRQ scales

		Positive self-talk vs fear

		Positive self-talk vs anger

		Negative self-talk vs fear

		Negative self-talk vs anger



		Irrelevant2

		-0.10

		-0.05

		0.26***

		0.25***



		Benign-positive2

		
0.17***

		0.23***

		-0.13*

		-0.15**



		Challenge2

		0.17***

		0.20***

		-0.34***

		-0.29***



		Threat, harm or loss2

		0.09

		0.08

		0.38***

		0.44***



		Positive-negative balance3

		0.08

		0.11*

		-0.44***

		-0.46***



		



		

		Assessment II: ”Gain-control-phase”1



		ESRQ scales

		Positive self-talk vs fear

		Positive self-talk vs anger

		Negative self-talk vs fear

		Negative self-talk vs anger



		Irrelevant2

		-0.01

		0.02

		0.19***

		0.18***



		Benign-positive2

		
0.06

		0.06

		-0.13*

		-0.05



		Challenge2

		0.08

		0.05

		-0.29***

		-0.26***



		Threat, harm or loss2

		0.15**

		0.07

		0.26***

		0.25***



		Positive-negative balance3

		-0.03

		0.00

		-0.31***

		-0.27***





1Scores could range from 1 (lowest degree) to 5 (highest degree).

2Scores could range from 1 (lowest degree) to 4 (highest degree).


3Scores could range from -21 (maximum negative balance) to 21 (maximum positive balance). 

* p < .05      ** p < .01      *** p < .001.

Perusal of Table 4 points to three findings. First, the positive ESRQ scales correlate positively with the positive thinking scales and negatively with the negative thinking scales. Second, a reversed pattern on the negative ESRQ scales is not found. Thus, the Threat, harm or loss scale covaries positively with all cognitive emotion-focused coping scales, although the size of the association is weak on the positive thinking scales. The third finding is that the ESRQ scales show stronger associations with the negative thinking scales than the positive. In the former case, 19 out of 20 correlations are statistically significant. In the latter case, only 6 out of 20 reach this level.


3.4 Relationship with Outcome Variables


Three kinds of observations were collected which can be regarded as outcome variables: self-rated performance, self-rated health and moral stress reaction.


Table 5: Correlations between the ESRQ Scales and Performance


		

		Self-rated performance



		ESRQ scales

		Civilian first responders
What-is-this-phase1

(n = 386)

		Civilian first
responders


Gain-control


phase1

(n = 386)

		Military task force Tchad2

(n = 84) 

		Military cadets
episode 12

(n = 112)

		Military cadets
episode 22

(n = 112)

		Military cadets


episode 32

(n = 112)



		Irrelevant3

		-0.02

		0.00

		-0.07

		-0.35***

		-0.34***

		-0.23



		Benign-positive3

		0.20***

		0.28***

		0.09

		0.24*

		0.33***

		0.30*



		Challange3

		0.18***

		0.22***

		0.32**

		0.30***

		0.39***

		0.30*



		Threat, harm or loss3

		-0.01

		-0.10

		-0.13

		-0.33***

		-0.33***

		-0.07



		Positive-negative balance4

		0.15**

		0.24***

		0.25*

		0.43***

		0.49***

		0.29*





1Scores could range from 1 (worst performance) to 5 (best performance).

2Scores could range from 0 (worst performance) to 10 (best performance).


3Scores could range from 1 (lowest degree to) 4 (highest degree).

4Scores could range from -21 (maximum negative balance) to 21 (maximum positive balance). 

* p < .05      ** p < .01      *** p < .001.

Regarding self-rated performance, the positive ESRQ scales and the Positive - negative balance scale consistently covary positively. The negative ESRQ scales show negative correlations with self-rated performance in the military cadet sample but not so in the group of civilian first responders.

Table 6: Correlations between the ESRQ Scales and Self-Rated Health and Moral Stress Reaction


		

		Self-rated

		Moral stress reaction2



		

		health1

		

		

		



		ESRQ scales

		Civilian out-


clinic patients

(n = 624)

		Military


cadets


episode 1

(n = 112)

		Military


cadets


episode 2

(n = 112)

		Military


cadets


episode 3

(n = 112)



		Irrelevant2

		-0.04

		0.13

		0.43***

		0.01



		Benign-positive2

		0.47***

		-0.41***

		-0.41***

		-0.36*



		Challange2

		0.48***

		-0.26**

		-0.40***

		-0.40**



		Threat, harm or loss2

		-0.39***

		0.65***

		0.65***

		0.54***



		Positive-negative balance3

		0.52***

		-0.59***

		-0.73***

		-0.51***





1Scores could range from 1 (very bad) to 5 (very good).

2Scores could range from 1 (lowest degree) to 4 (highest degree).

3Scores could range from -21 (maximum negative balance) to 21 (maximum positive balance). 

* p < .05      ** p < .01      *** p < .001.

The self-rated health scale (civilian out-clinic patient sample) and the moral stress reaction scale (military cadet sample) show a similar kind of relationship with the ESRQ scales. Thus, the positive ESRQ scales, and the Positive - negative balance scale, covary strongly with favorable ratings on self-reported health and with low reports of moral stress reactions. The Threat, harm or loss scale shows a reversed pattern.

4.0 DISCUSSION


The main result is that the observed correlations between the ESRQ and the other studied scales appear to be logical. Thus, the Benign-positive and Challenge scales correlate positively with favorable scores on Extraversion, Emotional Stability, sense of coherence, secondary appraisal, cognitive emotion-focused coping, self-rated performance, self-rated health and a low moral stress reaction. The opposite pattern was found for the scale designed to measure the primary appraisal Threat, harm or loss, and, to a lesser degree, the scale measuring the appraisal category Irrelevant.


I will now turn to a discussion of potential interpretations and implications. For two reasons, the focus will be on the results obtained with the Positive - negative balance scale. First, the results were most clear-cut with this scale. Second, the reliability coefficients for this scale were higher. A first observation is that the emotional reaction in a given situation almost always appears to be multi-faceted. In all studied situations, the participants reported a mixture of positive and negative emotions. A second observation is that the specific mixture in a given case, as captured by the Positive - negative balance scale, appears to have explanatory power. Although it is a cross-sectional study where no casual conclusions can be drawn, the consistent correlational outcome obtained with this simple scale, indicates that it captures something which may prove to be predictive.


This raises a number of questions. One possibility is that all questionnaire responses are influenced by a general factor such as positive and negative affectivity (Watson & Clark, 1984; Watson & Pennebaker, 1989), and that this can explain the self-report relationships. If objective indices, or external ratings, on performance had been available for instance, this hypothesis could have been tested.


Another possibility is that the ESRQ scales, and the Positive - negative balance scale in particular, captures the core of something which is more or less similar to what would have been the outcome had more ambitious assessment method been used. This “something” could be an indicator of an individual’s psychological action potential in a given situation (Larsson, 1987). If this interpretation is valid, it should be noted that the predictive power of the Positive – negative balance scale could be assumed to depend on the degree to which the performance of a task requires resources in addition to psychological action potential such as physical ability and material assets.


An additional observation is that the dimensionality of the 14 items stood up reasonably well. Readers are referred to the health care context study for a detailed analysis of this (Larsson & Wilde Larsson, 2010). At the same time, the somewhat low Cronbach alpha coefficients for the Benign-positive scale in particular should be noted. This scale consists of three items only: relaxed, pleased and glad. Intuitively it seems reasonable to accept that these three emotions must not necessarily occur together. One can feel relaxed without being glad for instance. Anyhow, the results show that also for reliability reasons, the Positive - negative balance scale should be favoured.


In all nine instances where the ESRQ was used in the five samples studied, it was used retrospectively. Although it was just a question of minutes in the out-patient and military cadet samples, it cannot be ruled out that what is reported reflects some kind of generalised memory pattern. Therefore, additional studies where the How-do-you-feel-right-now-version of the ESRQ is used are desirable. This, of course, is associated with other methodological problems as it requires the respondent to stop doing his/her task for about one minute to fill in the questionnaire.


Other limitations of the present study include the following. Single-item measures were used to assess the Big Five personality dimensions, the secondary appraisal process, and the observables designed to measure performance and health. The diversity of the five samples and the kind of episodes studied is a weakness on the one hand.  In particular, the civilian out-clinic patient sample deviates from the other groups. On the other hand, the consistency of correlational patterns across the samples and situations can be regarded as a strength of the ESRQ instrument. The strong male dominance among the civilian first responders and in the military samples also limits the generalizability of the results.


The final comment is on practical applicability of the ESRQ. It was repeatedly shown that the questionnaire can be completed by most participants in about 60 seconds. The data collection in the military cadet sample also demonstrated that it can be filled in outdoors in field conditions. It should also be noted that, after some practise, the scale scores, including the Positive - negative balance scale, can be manually computed very quickly. This can be valuable in small groups out in field conditions. Thus, to conclude, I think the results should be regarded as promising. More studies are obviously needed related to the above-mentioned limitations. However, if supported by further research, the ESRQ could be a theoretically and methodologically well founded instrument of value for researchers and practitioners in situations where more extensive assessment tools can not be used.
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APPENDIX A: The Emotional Stress Reaction Questionnaire


INSTRUCTION


Below is a list of words describing different emotions. Beside each word are four response choices. Circle the choice which best describes how you felt right then.

Respond as follows:

1 The word does not correspond to how you felt right then,


2 The word partly corresponds to how you felt right then


3 The word fairly well corresponds to how you felt right then


4 The word completely corresponds to how you felt right then


Respond with the alternative that first comes to your mind!


		1.

		Indifferent

		

		1

		2

		3

		4

		

		8.

		Energetic

		

		1

		2

		3

		4



		2.

		Relaxed

		

		1

		2

		3

		4

		

		9.

		Concerned

		

		1

		2

		3

		4



		3.

		Pleased

		

		1

		2

		3

		4

		

		10.

		Uncertain

		

		1

		2

		3

		4



		4.

		Glad 

		

		1

		2

		3

		4

		

		11.

		Disappointed

		

		1

		2

		3

		4



		5.

		Alert

		

		1

		2

		3

		4

		

		12.

		Heated

		

		1

		2

		3

		4



		6.

		Focused

		

		1

		2

		3

		4

		

		13.

		Mad

		

		1

		2

		3

		4



		7.

		Concentrated

		

		1

		2

		3

		4

		

		14.

		Angry

		

		1

		2

		3

		4
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Abstract 


During the NATO – RTO- Human Factors & Medicine panel symposium on “Mental health and well-being across the military spectrum” we will present some recent developments in the use of bio- and neurofeedback  to support and enhance recovery and recuperation after expeditory (military) deployment. Applying such technology is possible due to our rapidly developing knowledge on the neurological systems underlying stress, performance and recuperation. Parallel to the necessary scientific developments, technological developments and ever more inspiring design make it possible to use the monitored physiological an neurological signals in interactive and stimulating settings contrary to the generally dull and straight forward tasks used until recently. As such consumer, or ‘gamer’ compliance increases what makes it possible to transfer bio- and neurofeedback out of the laboratory and generally strictly scientific environment to a  broader public. However, before taking this important step, we considered it opportune to investigate if and how bio- and neurofeedback can contribute to recovery, recuperation, stress management and well being in general. For this reason the Dutch armed forces, in cooperation with TNO, initiated a research program to investigate the potential of bio- and neurofeedback paradigms and to evaluate the developed paradigms on their usability within the military domain. For this purpose 160 soldiers of the Dutch 200 Logistic Battalion will be assigned after deployment in Afghanistan  to either a biofeedback gaming intervention; neurofeedback training; or just leisure time (each 10 sessions of approximately 30 minutes). After the intervention program these groups will be compared on mental health and well-being, stress management and experience, and physiological markers of stress, anxiety and depression. During the upcoming symposium the development of the intervention protocols; preliminary results; and our experiences will be presented and discussed. 

1.0
INTRODUCTION


During the past decades global political demands steadily increased the number of expeditionary military operations of NATO and its allies. Not only more military and humanitarian operations had to be deployed; these operations became more complicated as military, political and humanitarian aims are regularly combined; increasing numbers of personal are involved; missions tend to last longer (implying multiple tours on an individual level); and mission intervals consequently become shorter. This implies that both the involved defence organisations as well as their personal on an individual level get less time to recover and recuperate from on mission or tour, before they already have to prepare the next. Not surprisingly statistics show that such demands can have a devastating effect on the overall health, well-being, and motivation of the individuals involved.

Consequently, as it may enhance (mental) recovery and decrease the necessary recuperation time between missions, interest in methods to improve stress management and relaxation skills, is quickly developing. One approach may be to use and develop the ability to control one’s generally unconscious physiological and/or neurological responses to stress. In the public and scientific domains methods have been developed to apply such mental – physiological techniques (generally aimed at improving quality of life by reducing physiological tensions associated with stress). Based on promising results in these domains it might be beneficial to consider their use in the military domain as these interventions may provide soldiers with tools to enhance their recuperation. Additionally, it may reduce the risk for the development of acknowledged negative combat related outcomes like substance (ab)use; depression; aggression; and Post Traumatic Stress Disorder (PTSD) in the months-to-years following deployment. Important potential benefits on a larger scale are a significant reduction of the time needed to recover and to restore the initial (pre-deployment) levels of performance and operational ability of every individual soldier. 

1.1
Neurobiological rationale


Stress responsiveness, stress management and relaxation are associated with different parts of the nervous system, as both the central as well as the autonomic nervous system might be involved, see figure 1. Some of these systems might be consciously manipulated, although awareness is fundamental and (motivated) training generally necessary to be able to do so. 
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Figure 1. Saggital projection of the human brain. In red the brainstem, where the autonomic nervous system generates, providing input to be used for biofeedback; blue are mid brain involved in memory, emotion and hormonal processes; and in green the so called cortex, the structures involved in consiousness, memory, behavioral planning and reasoning. Neurofeedback is generally based on cortical signals captured using Electro-Encephalo-Graphical (EEG) techniques. 


1.1.1
The autonomic nervous system underlying biofeedback


The Autonomic Nervous System (ANS) is an early evolutionary system controlling all types of (peripheral) physiological functions that are not subject to (direct) conscious control, like heart rate; digestion; respiration rate; blood pressure; and transpiration / perspiration. Besides being important systems for sustaining primary life functions, they evoke the “Fight or flight” response when an individual is confronted with stress (Cannon, 1932).  The primary aim of this response is mobilizing (energetic) resources to counter any external threat to the survival of the individual involved. Overall its advantage is that it allows a rapid and explosive response (aimed at immediate physiological safety), though as its response are based on reflexes these are generally not under direct conscious control. That means that ANS parameters have a considerably short time resolution what makes them are very useful to for short term control (e.g. while playing a game). However, the associated disadvantage might be that it takes (quite) some training to control the autonomic responses more-or-less consciously. And even so, it is only possible to control them to some extent, and only under reasonable controlled conditions (e.g. in a safe environment: startle responses will always be present and uncontrolled).  

The Autonomic Nervous System consists of two branches that control the responses associated with the “Fight or flight” response, being the Sympathetic Nervous System (SNS) and the Parasympathetic Nervous System (PNS). When encountering a threat the SNS stimulates the necessary organs to increase heart rate, blood pressure, respiratory efficiency, and the production of sweat. All these actions are aimed at providing energetic resources to the skeletal muscles to make the individual able to effectively counter the threat. Contrary to the sympathetic response, the PNS generally inhibits these responses in order to bring the individual back from an aroused state in a more energetic efficient and physical less demanding condition, generally after the stressor has been dealt with. Not surprisingly, efficient recuperation and adequate stress management are generally associated with a well functioning PNS. Consequently, biofeedback based training formats will generally aim at either skills to reduce and control SNS activity, and/or an individuals ability to increase PNS activity. However, to be able to provide the necessary – real time - feedback on an individual’s responses, and as such provide him or her with the opportunity to try to manipulate them, specific parameters have to be monitored and reported back as these parameters are  suggested to be indicative for either sympathetic or parasympathetic activity. 

1.1.1.2
Sympathetic parameters


Although Heart Rate (HR) and Blood Pressure (BP) are popular parameters of arousal (e.g. in immediate response to stress) their interpretation is limited. This is due to the fact that both HR en BP are intervened by sympathetic and parasympathetic input. Consequently, the recorded signal is the result of the reciprocal activity of the SNS and PNS. This makes these parameters at best a rough estimate of Autonomic balance. Nevertheless derivatives of both parameters can be used to describe sec SNS or PNS activity and/or change over time or conditions. 


However, with regards to SNS activity, the general preferred parameter is Electro-Dermal Activity (EDA), also referred to as the Galvanic Skin Response (GSR). It is based on the notion that with the production of sweat (primarily induced by the SNS) the skin conductance for (small) electric currents (induced by a low voltage potential difference between two electrodes attached close to each other, e.g. on the same hand) increases (Dawson et al., 2000). Consequently, in response to a stressor and induced by sympathetic arousal, the Skin Conductance Level (SCL) increases. SCL in itself is considered to be a tonic variable (quite stabile within a defined period of time), whereas EDA can be described as either differences in tonic levels between well defined periods (e.g. stress and recovery periods) or (immediate) phasic responses to a presented stressor. All these parameters are quantified in micro-Siemens (μS). As the Skin Conductance Response (SCR) to a presented challenge takes approximately 4 to 6 seconds to build up from initiation to its peak value, particularly this parameter may be very useful in biofeedback methods aimed at (the suppression of) sympathetic arousal because, as a consequence feedback regarding the triggered response can be provided within seconds. However, when considering to use this parameter in such protocols, it is relevant to take into account that the SCL after a response may need up to 15 seconds to recovery to within a reasonably range from the initial (pre-challenge) SCL (Dawson et al., 2000).  



Hypothetically, specific derivatives of HR and/or BP might provide insight in sympathetic arousal, and could as such (theoretically) be considered as variables useful for biofeedback protocols. Using fast Fourier transformations it is possible to use the original (time-based) ECG and BP data to calculate a frequency based power spectrum over a well defined period (e.g. 3 minutes of continues, high quality data) (Akselrod et al., 1981; Akselrod et al., 1985; Malliani et al., 1991; Task Force, 1996). This method basically describes the recorded signal within the specified period in the frequency components that together comprise the signal (see figure 2). Such power spectra (for HR and BP) typically consist of 3 distinct frequency bands: Very Low (0.00 – 0.07Hz); Low (0.07 – 0.14Hz); and High (0.15-0.50Hz). The regulatory systems underlying changes in the low frequency band of the Systolic Blood Pressure are regarded to be sympathetic in nature and could, when comparing distinct periods, be used as indication of change in sympathetic tonus (Task Force, 1996). 
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Figure 2. A typical example of an ECG-based power spectrum.


Note: The power of spectral components is the area below the relevant frequencies is presented in absolute units (square milliseconds). The total power of a signal, integrated over all frequencies, is equal to the variance of the entire signal.


Additionally, dividing the low by the high frequency power of the ECG provides the relative contribution of parasympathetic input to overall ANS activity, what is generally regarded as a gross estimate of Autonomic balance (Task Force, 1996). 


1.1.1.3
Parasympathetic parameters


Although spectral analysis does provide us with the opportunity to define sympathetic and parasympathetic components in peripheral control, the usability of this method for biofeedback is significantly restricted by the mathematical necessity to use sufficiently long time series (‘epochs’) to be able to calculate a power spectrum. Due to the relatively low pace of heart rate (typically ranging from 60 to 180 beats per minute), epochs of at least 90 to 120 seconds are necessary to calculate reliable HRV information. This implies that feedback based on this method is always delayed and can not be used as feedback to induce quick responses or immediate change. Consequently, this approach will not suffice as control for biofeedback-based games. Nevertheless, some biofeedback paradigms use input based on spectral analysis. Such paradigms generally use Heart Rate Variability (HRV: quantified using spectral techniques) in combination with respiratory manipulations like paced breathing. When breathing rhythmically and /or on a low frequency (< 9 cycles per minute), variations in the high frequency band of the ECG (> 0.15 Hz) are suggested to reliably indicate parasympathetic activity, information that could be feed back to the participant / patient and as such stimulate awareness and, while trying to relax, increase heart rate variability over minutes or sessions. However, do to the aforementioned temporal restrictions, and contrary to training immediate control over peripheral responses, the primary aim of such protocols is generally to enhance (overall) relaxation.   


However, although spectral derivates of ECG have important restrictions that should be taken into account when considering this methodology, other ECG derivatives do provide us with very useful instruments for biofeedback based on stimulating PNS activity. 

Based on beat-to-beat variations in Heart Rate (root mean squared successive difference: rMSSD) is widely used as parameter of parasympathetic activity as it is highly correlated with the high frequency component of the ECG frequency spectrum. It has the considerable methodological advantage that it can be calculated from relatively short time series (e.g. 4 to 7 beats can suffice), what makes it possible to provide reasonably direct (bio)feedback. Additionally, although it can be manipulated by breathing rate, short term changes are less sensitive for respiratory variations (what is an acknowledged disadvantage of high frequency spectral power) making the signal more robust while using a simpler algorithm that consequently needs less time and resources to calculate and process (Goedhart et al., 2007). 

1.1.2
Cortical systems underlying Neurofeedback 


In neurofeedback paradigms, individuals receive (close to) online feedback about their brain signals. A range of (brain-computer interface) studies showed that neurofeedback enables individuals to adjust their brain signals in the desired manner (Birbaumer et al., 1992; Birbaumer, 2006; Lubar & Shouse, 1976; Weiskopf et al., 2003; Heinrich et al., 2007). A critical review paper by Heinrich et al. (2007) indicates that there is now solid evidence for chances of behaviour following neurofeedback, and that there is strong evidence for e.g. the treatment of ADHD and epilepsy neurofeedback to help to improve the symptoms. The latter is recently confirmed through a meta-analysis by Tan et al. (2009). Recent studies published in solid scientific journals indicate that EEG neurofeedback can improve certain types of memory (Keizer et al., 2010a; Vernon et al., 2003), intelligence (Keizer et al., 2010b), attention (Egner & Gruzelier, 2001; Egner & Gruzelier, 2004) and mood (Raymond et al., 2005). These studies all involved healthy individuals. Neurofeedback aimed at relaxation has been shown to modify EEG signals (Egner et al. 2002; Egner & Gruzelier, 2003) and resulted in improvement of performance (Egner & Gruzelier, 2003) even though self-reports did not show beneficial effects as compared to control groups (Egner et al. 2002; Egner & Gruzelier, 2003). Several authors claim a reduction of PTSD symptoms after neurofeedback (Peniston & Kulkolsky, 1991; Peniston et al. 1993; Hammond, 2005; 2006). However, up till now, there is a lack of solid (double-blind, placebo controlled) research on the effects of neurofeedback with respect to stress-related symptoms. However, given the recent achievements in neurofeedback and brain-computer interface research, as well as the existence of neural and biological correlates we (and others; e.g. Gruzelier, 2009; Sokhadze et al., 2007) think there is potential for neurofeedback to help prevent and treat stress-related symptoms.

Neurofeedback training represents a sophisticated form of biofeedback based on specific aspects of cortical activity. It forms part of an operant conditioning paradigm in which a person can learn how to modify the amplitude and/or frequency of the electrophysiological aspects of his/her own brain. The aim of such a technique is to teach the individual what specific states of cortical arousal feel like and how to activate them voluntarily. The training typically involves recording an individual’s electrical brain activity, as measured by the electroencephalogram (EEG), filtering this to isolate a target frequency component and then feeding back information relating to this component to the participant in the form of audio and/or visual information. For example, the goal of neurofeedback training may be to enhance the amplitude of a particular frequency component of the EEG, the level of which can be depicted using audio feedback, with higher amplitude related to higher volume of sound and lower amplitude to lower volume. The aim then for the individual is to recall and recreate states associated with periods when the amplitude/sound is higher, and in this way learn to associate specific changes in mental states with changes in brain activity. 


However, it has been shown that during neurofeedback training, the context alone and the subject’s perceived success in controlling their electrical brain activity can behave as powerful placebos in influencing subsequent responses on the phenomenological level, independently of changes in the EEG (Plotkin & Rice, 1981). The best way to control for these placebo effects is using a double blind paradigm. However, it is unclear if there have been double blind studies examining neurofeedback training in healthy subjects, leading to the conclusion that double blind studies of the effectiveness of neurofeedback in healthy subjects are at least scarce. The use of controlled trials in which both the participant and the neurofeedback trainer are blind to the study conditions is critical for evaluating the effectiveness of neurofeedback because expectancy effects may be a considerable source of potential bias in interpreting the effects of neurofeedback training. 

1.1.2 Bio- & neurofeedback applied in military populations


About 1.800 Dutch soldiers were serving in Uruzgan, as part of a NATO International Security Assistance Force (ISAF) operation. As of August 1 (2010), the deployment is scheduled to start a redeployment phase. This implies that last rotations of military personnel will be active in Uruzgan, preparing for departure. Deployed military personnel are at risk for the development of stress and posttraumatic symptoms, potentially cumulating in syndromes like anxiety, depression and post traumatic stress disorder (PTSD). Within US marines and soldiers, PTSD prevalence after deployment to Iraq and Afghanistan is estimated at 6 to 13% (Hoge et al., 2004). Despite some adjustment problems in the first months after return, only a small part of trauma-exposed individuals develop full blown disorders like PTSD (Engelhard et al., 2007). 

However, despite the growing body of evidence that bio- and neurofeedback may be potential useful tools to relief symptoms of tension and stress (see figure 3), as yet only few studies have described biofeedback protocols to be investigated in soldiers. Ginsberg et al. (2010) incorporated five combat veterans (Iraq or Afghanistan) with PTSD with five non-affected peers in a protocol providing HRV based biofeedback. The intervention was supported by resonance frequency breathing and stimulation of positive emotions by cognitive means and was conducted once a week for 4 consecutive weeks. In all participants cognitive performance improved significantly, what was related to increased cardiac coherence, an index of parasympathetic cardiac control. These findings are supported by Zucker et al (2009) who report significant reductions in PTSD and depressive symptoms following a biofeedback (RSA) based intervention in 38 PTSD patients. Lande et al. (in press) reported no additional improvement of HRV based biofeedback on top of ‘treatment as usual’ in an exploratory study incorporating 38 PTSD diagnosed military service members after serving in either Iraq or Afghanistan. 


In recent years the focus has shifted from studies on core features of PTSD to secondary prevention of stress-related problems and complaints. For example in 2009, Othmer & Othmer found combat veterans with several posttraumatic stress symptoms such as flashbacks, panic attacks, phobias, daily headaches, hyper vigilance, mood swings, anxiety and depression, fatigue, anger, chronic body pain, poor memory and concentration, poor sleep (sleep fragmentation), nightmares, and night sweats. In their study neurofeedback (alpha and theta, 4-8Hz) was used to train the combat veterans. After 25 sessions, they found symptom decrease and quality of life increase, and veterans mastered traumas they could not even overcome in other therapies.
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Figure 3. Overview of the number of scientific publications describing bio- and/or neurofeedback protocols. The number of publications is steadily growing every year since the late 80’s 


2.0
METHOD


Of the Dutch redeployment force, operational in Afghanistan (ISAF) during 2010, 160 soldiers of the 200 Bevo & Tbat (age 18 – 55 years) are recruited to participate in our study. It is important to emphasis that these are not combat troops, though generally engineers and logistic specialisst assigned to redeploy Dutch equipment. These soldiers are randomly assigned to either: ‘Treatment as usual’ (TAU); Biofeedback gaming (BIO); Neurofeedback training (NEU); or a mock neurofeedback training added to validate the neurofeedback paradigm (NEU-m). Consequently 40 participants will be assigned to every condition. Every condition contains 10 session of 20 to 30 minutes. These 10 sessions are generally conducted every other day, though should be completed within 3 weeks. To investigate the effects of the different formats before (T0), immediately after a participant finished an intervention (T1), and three months later (T2) every participant is tested on:


· Self efficacy


· Subjective effects of the followed training

· Quality of life


· Quality of sleep and Fatigue


· Psychosomatic complaints and Anxiety


· Depression and Burn-out


· Physiological and neurological markers of (continuous) stress: QEEG, baseline HRV and early morning cortisol concentrations


· Cognitive functioning


2.1
Treatment As Usual (TAU)


The participants assigned to the TAU condition Are provide with the opportunity to spend 30 minutes per day on (additional) leisure time. During this period they have to sit and relax in a comfortable chair, read a paper or magazine, and if they like listen to some music. 


2.2
Biofeedback gaming (BIO)


The participants following the biofeedback protocol play a 20 minute computer game (a modified version of the Biofeedback game developed for medical professionals by the Utrecht Medical Centre (UMC: Kato et al., 2010)), including 6 chapters (tasks). The game is situated in Kamp Holland, Afghanistan, during which multiple tasks have to be performed using Heart Rate Variability (HRV) and Skin Conductance Levels(SCL) as controls. These tasks resemble the actual task these soldiers used to do during their deployment in this region like loading trucks, driving in a convoy, controlling helicopters and constructing sanitary facilities. The Wild Divine biofeedback console (ww.wilddivine.com) continuously monitors SCLs and changes in HRV what will be used to control the machines necessary to successfully fulfil the designated task. The first session will start with a general introduction and instructions how SCL and HRV can be manipulated by controlled breathing. After this introduction, the participant is connected to the console and the first gaming chapter is used to train basic skills: the participant has to perform simple up-and-down control tasks to get familiar with the game controls. Following this start-up session, six chapters have to be played to complete the procedure. During these sessions, the sensitivity of the biofeedback console is regularly adjusted to the performance of the participant, to ensure steadily increasing skill and avoid a ceiling effect that might reduce commitment. The complete intervention consists of 10 sessions being played in two consecutive weeks. 

2.3
Neurofeedback training (NEU)

The participants assigned to the NEU condition will provide a MP3 / iTunes list with there favourite music. During each session the participant will be listening to this music for 30 minutes. However, based on specific components of the EEG signal, the music is filtered. When subjects are relaxed, the EEG alpha frequency level will be high, and all tones can pass the filter. This will result in music that contains high and low tones and therefore generates qualitative excellent music. However, when subjects are stressed, the relative alpha level drops, and only tones above 2kHz are allowed to pass the filter. As a result, the music only contains high tones because the low tones will be filtered out, and this causes significantly less satisfaction while listening to the music.


To be able to do so, EEG activity during the intervention is recorded continuously using an audio-headset with seamlessly integrated sensors (AgAgCl electrodes). To amplify the measured signal a NeXus10 (TMSI, Netherlands) is used. EEG activity is recorded at P3-A1 and P4-A2 following standardized 10/20 system, and sampled at 512 Hz.

2.4
Neurofeedback -mock- training (NEU-m)

The set-up of the mock condition is completely comparable with the NEU condition, with one prominent difference: the quality of the presented music is not based on specific components within the EEG, though randomly adjusted. 


3.0
RESULTS


· To be able to validate the Neurofeedback paradigm the neurological components, training progression and outcome variables (QEEG, others) will be compared between the NEU and NEU-m conditions.


· The participants following the biofeedback training will be compared on the outcome variables with the TAU. We hypothesise that the soldiers following the biofeedback training will show lowered baseline HRV as compared to the TAU; healthier cortisol increases after awakening; and better scores on Quality of Life, Self efficacy and the Burn-out / depression / anxiety scales. The software makes it possible to track the performance of every individual player (the tasks can be played at 5 different levels), so potential lack of progression can be included as covariate in our analyses. 


· Finally cross comparisons of the Neurofeedback intervention with TAU and the outcomes of the biofeedback are possible as well. We hypothesise that biofeedback might do better on baseline HRV and specifically Burn-out / depression / anxiety / perceived stress; whereas NEU may do better on QEEG and Quality of Life. As Brouwer et al. (2011) and Kallen et al. (2010) have shown that in response to (virtual) stress EEG, endocrine (cortisol) and cardiovascular (HRV) components may be associated (as they together comprise the human stress management system), potential correlations with the cortisol rise after awakening will be investigated as well. These associations might be modified by feelings of depression, stress and anxiety as well (Kallen et al., 2010). 


The biofeedback game will be demonstrated during the NATO RTO HFM-205 Symposium “Mental health and well-being across the military spectrum” (April 2011 Bergen, Norway).  


4.0
CONCLUSIONS


Based on the underlying neurological processes, investigated during an extensive literature study, we conclude that applying either biofeedback protocols and/ or neurofeedback interventions may be beneficial in different stages previously to, during and after deployment. Given the neurological backgrounds, biofeedback seems to be very useful for increasing stress management and coping; whereas neurofeedback may primarily be beneficial for relaxation, recovery and recuperation. Consequently, biofeedback training might be provided during the early stages of a military career, or pre-deployment. This will make it possible for any individual soldier to train these particular skills, that can from that point onwards be applied when stressful circumstances are encountered or extra attention for quick recovery is necessary. The easy-to-apply format (a very ‘consumer friendly’ game) makes biofeedback gaming easy to implement on e.g. bases and ships, what will provide the opportunity to train and sustain the developed skills. From that perspective the post deployment / stress application might then appear to be specifically beneficial when the necessary skills are already trained / improved to some extent, e.g. by pre-deployment gaming, though future studies may want to investigate such hypothesised outcomes in more detail.


Neurofeedback seems to be less obvious with regards to the optimal time to provide. Although literature suggests that it might be specifically beneficial after stressful periods or experiences. This may have to do with the fact that, contrary to the skills used when applying biofeedback, the used physiological control skills are hard-to-impossible to apply without direct EEG based feedback. Additionally, the optimal environment for controlling neurological processes appears to be a quite controlled environment in which an individual can lockout external stimulation (e.g. noises) and close his or her eyes to relax. Biofeedback skills can, after training, be applied in any environment. 


Nevertheless the potential beneficial outcomes of engaging in neurofeedback training seem obvious, as promising results have been reported in relation to stress related psychopathology, like anxiety and PTSD. However, although hypothesised and intuitive likely, it has yet to be empirically proven that neurofeedback training may reduce the risk for the development of such disorders after traumatic events.     
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ABSTRACT

This method is developed for practical purposes of the research: assessment of the impacts of environmental conditions, fatigue, emotional effects, pharmacological preparations, etc. It allows to: assess the current state of mental capacity, learning ability; train specialists; carry out professional selection; monitor the mental health of specialist for admission to work, monitor the state in the process of occupational performance; retrace the accumulation of fatigue; identify temporal changes of mental health that are critical for professional activity (human health threatening behavior, emotional stress, family circumstances, interpersonal industrial conflicts, world view problems). This method is based on a modular approach for the automated research, assesses a wide range of mental and psychological functions, it also has three levels of complexity. Its application is illustrated by the results of experimental study of the influence of personal protective equipment under the alternation of physical and information workload. 


1.0
INTRODUCTION

Practical use of personal protective equipment for military and emergent conditions needs to be verified in different situations under the impact of numerous factors. Such verification should be adequate and give valid results after experimental investigation. To meet these requirements appropriate methods and tools should be used and/or developed. The most difficult task is to create or to select integrative tool that could give an opportunity to assess human mental physical capacity in different combinations.


The goal of this research is to develop the method of integrated assessment of mental capacity for screening research, in-depth analysis and improvement of mental capacity and to verify it in experimental investigation.


2.0
METHODS

The method is developed for practical purposes of the research: assessment of the impacts of environmental conditions, fatigue, emotional effects, pharmacological preparations, etc.

This method allows to:


· Assess the current state of mental capacity;


· Assess learning ability;


· Train specialists;


· Carry out professional selection;


· Monitor the mental health of the specialist for admission to work;


· Monitor the state in the process of work performance;


· Retrace the accumulation of fatigue;


· Identify temporal changes of mental health that are critical for professional activity (human health threatening behavior, emotional stress, family circumstances, interpersonal industrial conflicts, world view problems).

This method is based on a modular approach for the automated research. Modularity allows you to change the research volume and its emphasis. Automation reduces labor intensiveness of the research, excludes the human factor in obtaining the data and allows to get formal interpretation of the primary data.

The method assesses a wide range of mental and psychological functions. It allows creating information and sensory workload sufficient to assess the suitability for the majority of certain professions. The basic version of the method has three levels of complexity.

The rate of presentation of test tasks in hour circle does not change. Depending on the objectives of the research it varies from 5 to 10 seconds. The basic cycle of an experiment is 4-6 hours. At the beginning and at the end of basic cycle of the experiment the maximum of possible information processing rate is evaluated. In this case, tests are given with increasing frequency of presentation.

Evaluation of reproductive thinking is carried out taking into account the information capacity of the signal. The boundary capacities of information processing for the test tasks with increasing frequency of presentation are determined in screening research.


Information load was created in the course of the modified Ioseliani test accomplishment in a given rate and other tasks by receiving and processing information in a given rate with the help of automated system for psycho-physiological experiment and complex research, as well as diagnostic equipment [1,2]. They are included in a typical computerized tests "battery": finding of critical flicker fusion frequency (with objective confirmation), teppinh-test, determine the accuracy of reaction to moving object, determination of short-term and long-term memory, volume of operational memory (remembering some of the increasing numbers of memorization), attention (“black and red table”, correcting test with rings and letters), reliability and efficiency of information processing (modified test Ioseliani) [3,4]. The latter was modified by one of authors and realized in the research equipment [5]. Evaluation of mobility of nervous processes was measured by the method of A.E. Hilchenko [6]. Determination of the nervous system strength was based on the determining the fatigue tester at performance in teppinh-test in modification by V.I. Ryzhkov [7].

The duration of this experiment was 6-8 hours without taking into account additional compulsory research and a period of adaptation to experimental conditions. Testing was usually held in the morning by a double-cross method to eliminate possible systematic or random errors. 

The formula of aggregate index of occupational performance (APL) determination was proposed to calculate the successfulness of professional performance (SPP) in each particular period of time. This index is calculated on base of certain professionally important functions of organism (PVF) and permits to make a correct dependencies (that were obtained in the experiment) transfer on the activity of real specialists: 
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where n – number of valuable PVF indices; k – weighted factors for each evaluated PVF; xi – value of index evaluated for a moment of carrying out of an experiment; xmin – minimal value of this index; xmax – maximal value of this index.


Aggregate index of profeccional capability Апвя was calculated according to formula 2.2:

Aпвя =(Ас+(Vi+Vmin)/(Vmax-Vmin)+(mi-mmin)/(mmax- mmin)+ (Р7-50)/50+(P4.5-50)/50)5   (.2)

where Ас – aggregated index of sensorimotor coordination, relative units; Vi,Vmin,Vmax – attention efficiency; accordingly current, minimal and maximal on the test, absolute units; mi,mmin,mmax – working memory, absolute units; Р7,P4.5 – repiability of reproductive thinking under optimamal and extreme rate of information stream.

Aggregative index of sensorimotor coordination was calculated in the same manner:

Ас=((tn – 180) / 180 + (tc – 240) / 240+ (tm – 0.07) / 0.05+ 


       (Dm2 – 2*10-40) / 4*10-2 + (30 – Oi) / 30) / 5,       


         (3)


where tn – simple sensorimotor reaction time on visual task, ms; tc – complex sensorimotor reaction time on visual task, ms; tm – time of elementary movement while tepping-test performing, s; Dm2 –  dispersion of time of elementary movements while tepping-test performing, s; Oi – average dilatation in “moving target response" test.

Physiological cost of work execution was calculated as aggregated index of functional state (Аф):


Аф = {(ЧССі–50)/120+(АТс.i–АТс.m)/(АТс.мах–АТс.m)+(Т–36.5)/2.0+
+(ЧДі–ЧДm)/(ЧДмах–ЧДm)+(ХОДі–ХОДm)/(ХОДмах – ХОДm)+(РWС170і – 


– РWС170m)/(РWС170мах – РWС170m)}/6, c    
  

                      (4)


where ЧССі – heart rate, per minute; АТс.i, с.ср, .мах – systolic blood pressure, accordingly current, average and maximal values; Т – body temperature, °С; ЧДі, ср, мах – breathing rate, current, average and maximal values, cicle per minute; ХОДі, ср, мах  - minute breathing capacity,  current, average and maximal values, l; РWС170і, ср, мах – maximal aerobic capacity, current, average and maximal values, W; n - number of significant figures PVF; k - weights of each PVF, determined; xi - condition index, which is determined during the study; xmin - minimum value of this index; xmax - maximum value of the index. 


Confidence index of professional performance Apvya was calculated as: 

Apvya = (Al + (Vi + Vmin) / (Vmax-Vmin) + (mi-mmin) / (mmax-mmin) + 
(P7-50) / 50 + (P4.5-50) / 50) 5,                                                                                      (5)

where  Ace - aggregated indicator of sensomotor coordination, acting; Vi, Vmin, Vmax - account efficiency and, consequently, the current, minimum and maximum for the test, AU; mi, mmin, mmax - amount of RAM, AU; P7, P4.5 - reliability of reproductive thinking at optimum speed and extreme presentation of information.

Assessment of occupational performance for the entire period of work is made by the generalized performance index (П), which takes into account quantitative and qualitative changes of parameters in professional activities and their contribution to final result
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where Пі – integrated work within the research; t0,tф – the actual beginning and end of the work time; f – Апп dependence function and the generalized performance index; Апп – aggregated index of a professional.


The effectiveness of a professional military expert activity was estimated as the ratio of obtained generalized index of work capacity to the required values:
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  – needed aggregated index of professional occupational performance; t0,tф,tн – initiation time, actual completion time and necessary working time in the process of experiment.


However, not a specific indicator of functional status that would allow unambiguously compare the functional state of the body at different stages of the work or the application of various remedies. It is connected with a specific feature of the influence of equipment and personal protective equipment standard on functional status, and features personal reactions to specific workload. 

To evaluate the functional state of personnel use the most informative indicators of functional body systems that are crucial to these terms of: cardiovascular (heart rate) and of thermoregulatory (core body temperature and sweat loss). For general evaluation of functional status appropriate to use integrated indices. They were based on the indicators that transformed in the same range of changes. The calculation was made using the principle of unification of the range which offered Craig [
] to calculate the index of physiological effect (І):
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А1 – value parameter of functional status for comfortable conditions;


А2 – maximum value for this parameter;


А3 – value parameter in experiment.


ІА , ІВ , ..., ІZ – a list parameters of functional state, which investigated.


Koschyeyev V.S. et al [
] to assess the functional tension at work propose a modification index Craig (U):
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(Р – changes of functional state in the experiment comparing with its optimal value;


Ро – optimal value of this parameter;


Кі – contribution ratio of each parameter in the tension of functional state.


We made analysis of theoretical approaches that are applied in developing these indices. These indices were used to analyze the data of our own experiments. All this is allowed to make a definite conclusion about their value and make three new indices.


Index of functional tension Craig we have modified and defined as the average change of indicators used for its calculation:
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IFTO – index of the functional tension organism systems (index FTO).


Р – pulse rate at the time of measurement, beats / min;


T – rectal temperature at the time of measurement, °С;


М –  sweat loss at the time of measurement, kg/hr;


Assumed that the application of the index makes a definite conclusion about the critical state of functional mechanisms in a given time (estimate at one point). To evaluate the alterations of the functional state over a period of activity, especially if changes of functional state were nonlinear nature, the definition of this index is inadequate. Index FTO ignores time factor, i.e. it does not account for the duration of functional deviations from the norm, and it is imperative to assess fatigue, functional reserves of the body, heat exhaustion. To assess changes in functional status over time the index FTO was integrated over time and get the index FTO -І:
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(1 – time workload, hour.


To evaluate the equipment was proposed biometric index (ІBІО), which allows estimating the speed of change functional state:
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(1 – time workload, hour.


3.0
RESULTS AND DISCUSSION

The research of specialists’ professional occupational performance under exercise stress is carried out mainly by the standard pattern of physiological and hygienic PPE tests and consisted of three blocks. The first and third block of the research were identical and were properly conducted before and after the main workload. 

Before the main workload there were defined: health, psychological status, functional state and condition of the main PVF testers. Vocational important functions were investigated using progressive loading techniques based on an automated computer system of the experiment. The duration of study was 30 minutes. 30 tasks were presented on the screen in each block. Tasks are generated with the help of sensors of random numbers. There are 3 groups of tasks in block that are veried by complexity. The minimum complexity of the task is 23 +34 type (no crossing over a dozen), the average complexity of the task is 37 +47 type or 62 + 53 (there is a shift over a dozen), third level 75 + 68 (two dozen crossings). The signals in a block are randomized on complexity and filtered for the following tasks that are easily remembered and do not require oral calculation (e.g. 50 +50). There are 10 of such blocks. The frequency of presentation of one task in the first block is every 8 seconds. The frequency of presentation of one task in the last block is every 3.5 seconds. 

For specialized, experienced and well-trained professionals with certain attention focusing requirements, inverse tasks are applied: negative without background and + (plus selected for background) are carried out as negative, + and - (minus on a dedicated background) are carried out as plus. Errors are properly analyzed as errors of mental arithmetic and attention arrors, if for example the + inverse was used as a + rather than negative. 

Examples of signal processing before and after a physical load, according to the frequency of task presenting without inversions and complexity differentiation in the process of analysis are demonstrated in tables.

Cutoff frequency of signal processing is determined by calculation of  the exponent and frequency where reliability is 50% (only 50% of tasks are solved correctly). The analysis of frequency of errors by Furye analysis, and reports after the testing additionally allows to determine the strategy of work or the attention focusing frequency parameters. 

Table 1: Maximal working time and changes of main professionally important qualities 
under physical   load  (mainly) in complex of personal protection 
facilities PPF (thermo neutral microclimate), M((.

		Indices evaluated

		Control group

		PPF use



		

		Start

		finish

		Start

		finish



		Reliability, %

		94,6(2,1

		84,1(4,4

		93,7(3,9

		81,2(3,9



		Information processing efficiency, %

		87,9(4,1

		83,7(4,6

		83,7(2,4

		51,8(2,7



		Critical periodicity of signals, s

		3,5(0,2

		4,0(0,3

		3,5(0,2

		4,4(0,4



		Working memory

		12,2(1,5

		11,4(2,3

		12,3(2,1

		7,8(2,3



		Attention

		356(12

		303(11

		342(8

		239(180



		SMRK index

		0,97(0,02

		0,78(0,07

		0,93(0,03

		0,36(0,11



		Capability aggregated

		0,97(0,03

		0,85(0,03

		0,94(0,02

		0,79(0,02



		Maximal rime of work, min

		>360

		40(5



		Integral capability

		5,48(0,13

		0,79(0,09



		Efficiency of work, %

		91,3(3,6

		13,2(0,8





It was found that during the first working hour the work capacity of military experts who used PPE complex is lower than within the control from 1,2% (p> 0,05) to 5,3% (p <0,05) depending on the specific physiological and hygienic characteristics of the remedies that were used. Implementation within six hours of acceptance and processing of information from the load factor 60% of the total amount of time and average flow of information about 14 bit/s led to a further reduction of most indices that were studied. Thus, the average level of reliability when working together in the PPE complex at six o'clock was 85.2%. 

Reliability of reproductive thinking has changed as the other indicators of professional performance, which caused a decrease of aggregate indicator of work capacity and performance in general. 

Functional state of subjects was determined before and after the experiment. Criterion of functional state were continuously registered by monitor complex DKS4T-01. Obtained resaerch data are presented in Table 2.

Table 2: Functional state of military staff when working in PPF (thermo neutral microclimate), M ((.

		Indices evaluated

		Control group

		PPF use



		

		Start

		finish

		Start

		finish



		Heart rate, per minute

		68(4

		119(4

		68(3

		170(1



		Blood pressure systolic

		118(6

		114(4

		116(7

		116(7



		Blood pressure diastolic

		73(5

		67(7

		74(3

		63(3



		Breath-holding time, inspiration, s

		56,7(4,8

		41,3(4,4

		58,1(5,3

		40,1(3,1



		Lungs vital capacity, l

		4,5(0,2

		4,3(0,2

		4,6(0,2

		4,0(0,3



		Skin temperature, average,(С

		33,3(0,2

		33,3(0,2

		33,3(0,4

		37,5(0,2



		Body temperature, average, (С

		35,9(0,2

		36,7(0,1

		35,9(0,2

		38,4(0,2



		Warm accumulation, Kkal/kg

		0,65(0,23

		2,04(0,14



		Sweat lost, kg/h 

		0,67(0,12

		1,31(0,11



		Swet transpiration efficiency, %

		82(2

		12(2



		Power imputs, W

		370(23

		395(27



		NFSO-I  index

		1,54

		0,38



		Biometrical index

		0,06

		1,30





Notes: 
NFSO  index – index of tension of organism functional systems 
            NFSO-I  index – integral index of tension of organism functional systems


Analysis of these data on the organism functional state while dealing with information workload in termo neutral climate demonstrates that additional workload on the worker’s organism is caused by the use of personal protective equipment and is negligible. Implementation within six hours of acceptance and processing of information from the load factor 60% of the total amount of time and average information flow about 14 bps has not resulted in a significant reduction of most studied indicators. Thus, the heart rate according to Styudent’s t-criterion significantly increased for complex individual securities only to 9,7% compared with the control of a marginal increase of this index, taken into research up to 150%. 

The indicators characterizing thermal state of the organism and system heat had unidirectional minor changes according to t-Student criterion. These changes allow to argue about tension in the irreversibility of thermoregulatory homeostatic indices of body heat. The maximal increase in core body temperature, temperature of the skin, average body temperature did not exceed 0,6 ° C or 20% of the accepted range for research indices.

Thus homeostatic indices did not go beyond the optimal thermal condition of the body for conditions termo neutral microclimate. Regulatory performance varied to a greater range. These changes are largely dependent on the thermal characteristics of individual. Real daily dynamics of micro-climatic conditions, the results of research and changes in biometric index that don’t exceed 0.03/h for PPF and most specifically reflect the compliance of applicable remedies to working conditions, would indicate that remedies do not limit the maximum working time in terms of the functional state of the organism in termo neutral microclimate. 

Changes in some indices of functional state of the body reflect the influence of three factors that have a mutual effect on the body. Firstly, this is monotony, stress caused by hours of information loading, secondly - some regulatory mechanisms pressure, caused by the adverse effects of using the  personal protective equipment, thirdly - regulatory mechanisms tension to compensate for the difficult body heat with the environment. In a termo neutral climate conditions their joint action appears more pronounced in comparison with control, changes in professional work capacity during the research.

Used toolkit has also helped to detect the deterioration of a number of indicators that describe the status and stability of regulatory functions. Thus, the application of complex coefficient of variation of a simple PPE sensomotorical reaction increased up to 20,5% respectively relative to control. These were the same changes of time variance in the performance of elementary movements teppinh-test, the accuracy rate of sensomotor response to moving object. 

Joint analysis of research results in termo neutral and hot and dry microclimate  allowed to ascertain that in these research conditions indicators that reflect the most elementary functions have changed the least of all. The nature of changes in other indicators, such as index distribution of attention, showed a negative influence of some factors: the duration of information load - up to 5%, physiological and hygienic characteristics of PPE - 8.2%, microclimate conditions - 1.6%.

Close correlation connection between thermal state, qualitative and quantitative indicators of professional performance and the deadline time of staying in the set of PPE is disclosed. The presence of significant strain of thermoregulatory and other regulatory mechanisms with no signs of imbalance and changes in homeostatic parameters in the application of remedies under termo neutral hot and dry climate and their correlation with the decrease of the general level of occupational performance in long-term information loading is confirmed for adapted testers. 

REFERENCES

[1] 
Bodrov V.A. (2001). Psychology of professional competence . Moscow. 511 pp.

[2] 
Ioseliani K.K. (1971). Method «Continuous account in a given pace to study memory and attention functions under conditions of lack of time”.  In: Techniques and facilities for psychophysiological observation of operators.  Мoscow. Pp. 6-13.

[3] 
Zagliadsky V.P. & Sulimo-Samuilo Z.K. (1991). Research methods in the physiology of labor. Leningrad: Military Medical Academy named S.M.Kirov. 110 pp.

[4] 
http://www.effecton.ru/40.html

[5] 
Zavatsky V.I. (1997). Features of the systematic organization of sensory and somato-vegetative functions under various conditions of human life. Thesis.. Dr. Biol. Science: 03.00.13: Kyiv National University named Taras Shevchenki. 34 pp.

[6] 
Bibik T.A. (2000). Physiological-hygienic assessment of professional activity, control and rehabilitation of military specialists who work under extreme conditions. Thesis. Kand. Med. Science: 14.02.01, Institute for Occupational Health of Academy of medical Science of Ukraine. Кyiv. 23 pp.

[7] 
Ryzhkov B.N. & Ioseliani K.K. (1987). Information and an activation ratio and mental efficiency of  operators.  In: Space Biology and Aerospace Medicine ”, #1.





















































�	Craig RP (1984) Military cold injury during the war in the Falkland Islands 1982: an evaluation of possible risk factors. J Roy Arm Med Corps 136: 89–96.



�	Koshcheev V.S. & Kuznets E.I.  (1986). Physiology and hygiene of individual human safety in condition of high tempereture. Мoscoe: Medicine. 256 pp.







RTO-MP-HFM-205

18 - 1

18 - 2
RTO-MP-HFM-205

RTO-MP-HFM-205
18 - 9



_1113469498.unknown



_1342894412.unknown



_1342894449.unknown



_1342894426.unknown



_1342894380.unknown



_1113469491.unknown



_1113469492.unknown



_1113469489.unknown



_1113469490.unknown



_1113469488.unknown




[image: image1.png]35.00%

33.00%
30.00%
5.00%
20.80%
19.50%
20.00%
17.00% . . .
15.67%. ® High Emotional Exhaustion
< 13.70% S
15.00% ° High Cynicism
OLow Professional Efficacy
10.00%
7.00%
4.60%
5.00% 3700,
0.00%
Predator/Reaper GlobalHawk Noncombatant

Operators Operators Airmen




[image: image3.wmf]



Psychological Health Screening of RPA Operators and Supporting Units







Psychological Health Screening of RPA Operators and Supporting Units



Psychological Health Screening of Remotely Piloted Aircraft (RPA) Operators and Supporting Units


Wayne Chappelle, Psy.D., ABPP


Amber Salinas, M.A.


Kent McDonald, LtCol, USAF, MC, FS


USAF School of Aerospace Medicine


Department of Neuropsychiatry


Wright-Patterson Air Force Base, OH


wayne.chappelle@us.af.mil


Abstract


As a result of the effectiveness of remotely piloted aircraft (RPA), the operational tempo of the MQ-1 Predator and MQ-9 Reaper has surged over the past decade in support of combat operations. Line leadership and flight medicine providers have raised questions about the impact that such operations have on the psychological disposition of operators tasked with supporting combat air patrols (CAPs) 24 hours a day, 365 days a year.  To answer that question, 600 Predator/Reaper operators, 264 Global Hawk operators, and 600 noncombatant airmen supporting RPA operations completed the Malasch Burnout Inventory-General Scale (MBI-GS). They also completed self-report items assessing demographic information, as well as levels and sources of occupational stress.  The results of the study revealed the main sources of occupational stress were operational (i.e., long hours, low manning, shift work, human-machine interface difficulties, geographical location of work, concerns regarding career profession and incentives).  Compared to noncombatants, Predator/Reaper operators had a higher incidence of emotional exhaustion while levels of cynicism (negative work attitude) and professional efficacy were lower. Global Hawk operators scored the highest on levels of emotional exhaustion and cynicism for all groups. The results of this study suggest there is a high incidence of emotional exhaustion/fatigue among RPA operators as a group in comparison to noncombatant airmen. Efforts to reduce occupational burnout should focus on operational stressors and be equally devoted to weapon- and nonweapon-deploying RPA operators.    

1.0
INTRODUCTION


Among the variety of United States Air Force (USAF) remotely piloted aircraft (RPA), the MQ-1 Predator and MQ-9 Reaper airframes have emerged as significant weapon-bearing aircraft in support of aerial intelligence, surveillance, reconnaissance (ISR) and close air support (CAS) operations.  Due to the advances in aerial, satellite, and computer-based technology, RPA Predator and Reaper crew members (pilot, sensor operator, and mission intelligence coordinator) can operate such aircraft without having to deploy to combat zones or areas of conflict.  The remote nature of such operations shields operators from the traditional threats to personal safety and minimizes lengthy separations from their families.  

Since the onset of Operations Enduring (OEF) and Iraqi Freedom (OIF), the MQ-1 Predator and MQ-9 Reaper have served multiple roles in the gathering of imagery and streaming video to support ISR, close air support, and various precision strike operations.  Such aircraft provide real time information to commanders for identifying fixed and moving targets, tracking enemy movements and assets, catching insurgents planting roadside bombs, locating and destroying weapons caches, directing and protecting ground forces, safeguarding convoys, tracking and/or eliminating enemy combatants, augmenting manned-strike missions, and surveying post-strike battle damage.  USAF leadership lauds the role of RPA airframes as complex force multipliers with dynamic air combat capabilities while shielding crew members from traditional aviation-related threats to personal safety (Stulberg, 2007). As a result, the demand and number of MQ-1 Predator and MQ-9 Reaper combat air patrols (CAPs) continue to increase at a significant rate.   The increase is reflective of USAF military operations becoming more reliant upon the decisive advantages of such airframes (Department of Air Force, 2005; Department of Defense, 2009).   


Although RPA aircraft shield the operator from challenges associated with physically flying in a combat zone, it would be incorrect to conclude that RPA operators do not face demanding occupational stressors (operational and combat related). It is perceived by many that such military flying in support of combat and/or humanitarian missions is an extraordinary high-demand, high-precision, and high-risk profession. The occupational demands of engaging in long hours and rotating shift work to sustain “around-the-clock” RPA operations 24 hours a day, 7 days a week raise aeromedical concerns.  The impact of such operations on the health and well-being of RPA operators is unknown.  Recent aeromedical research (Tvaryanas & McPherson, 2008) found that RPA Predator operators experience greater levels of fatigue in comparison to ISR aircrew from manned airframes (i.e., AWACS, JSTARS).  Such concerns can reasonably be perceived to elevate human factor contributions in RPA mishaps (Tvaryanas, Thompson, & Constable, 2006; Tvaryanas & Thompson, 2008).  However, no empirical studies have been conducted to fully screen for occupational burnout among RPA crew members.  

To fill the current gap in the literature, the purpose of this study is to (a) assess for the prevalence of occupational burnout among MQ-1 Predator and MQ-9 Reaper operators and identify the primary sources of stress, as well as (b) compare their rates of burnout to nonweapon-deploying RPA RQ-4 Global Hawk operators and noncombatant USAF military personnel supporting RPA operations.  The results of this study aim to provide the general public, as well as medical and military command leadership, with objective data regarding occupational burnout and sources of stress.  


1.1
Occupational Stressors


1.1.1 Operational Related

Operational stressors are defined as those related to sustaining operations. These include issues such as available manpower, equipment, and general resources needed to accomplish occupational tasks and objectives. There are several important operational stressors to consider when assessing the impact on the health and well-being of RPA operators.  For many operators, stressors include, but are not limited to, the following: (a) long hours (e.g.,  6 days on, 2 days off); (b) frequent shift work and shift changes, making it difficult to maintain domestic life routines; (c) geographically undesirable locations (e.g., long commute times, limited base resources in rural settings); (d) restricted or highly limited opportunities to fly manned airframes to maintain flight hours necessary for flight pay or promotion for aircrew who cross-trained from a manned airframe; (e) restricted working environment (i.e., ground control station with limited freedom for mobility); and (f) poor ergonomics and temperature control of work stations. The long hours combined with rotating shift work can make it difficult to maintain a routine domestic life for many crew members.   It stands to reason such stressors can lead to both physical and psychological distress when faced on an unending basis.  


1.1.2 Combat Related


Combat stressors are defined as those that involve ISR and weapon-deployment missions that are in direct support to combat operations.  For many operators, combat-related stressors include (a) precision targeting and destroying enemy combatants and assets where mistakes may come at a high price (e.g., inadvertently killing friendly ground forces and civilians); (b) exposure to hours of live video feed and images of destruction to ensure combatants have been effectively destroyed or neutralized; (c) making critical decisions regarding the identification of enemy combatants and providing effective force protection to ground troops to reduce casualties of friendly forces and civilian bystanders; and, lastly, (d) the unique demand for RPA operators to simultaneously juggle one’s war fighter role while having to sustain one’s domestic roles and responsibilities.  This is a unique condition that RPA operators face on a daily basis that is reasonably perceived to accentuate occupational stress.  


1.1.3
Career Related


Another considerable stressor is the “hold status” placed on aircrew who cross-trained into RPA operations (e.g., pilot or sensor operator crew positions).  Due to the increasing CAPs in theatres of conflict, there is a significant shortage of RPA operators.  As a result, many RPA operators were cross-trained into such operations to support the increasing demands in theatre.  Such operators were informed their assignments were temporary and after 3-4 years they could return to their original career field.  However, due to the increasing demand and long-standing surge in RPA operations, many pilots have been unable to return (Chappelle, McMillan, & McDonald, 2011). Furthermore, many have been placed on an indefinite “hold status,” preventing them from returning to a manned aircraft in the near future.  It is also important to note the RPA Predator-Reaper career field for officers and enlisted crew members is relatively new. As a result, there is limited career guidance and a limited developmental progression plan within the RPA community.  The additional burden of being involuntarily assigned to (and on “hold” status in) a poorly defined career field with uncertain career progression may add to occupational stress for many crew members who cross-trained from manned airframe career fields.


1.2
Impact on Psychological Health


Based upon conversations with line commanders and flight medicine physicians at multiple USAF RPA installations, it is largely perceived that when the various stressors above are combined on a daily basis, there is a negative effect on psychological health.  However, it is unknown at this time if weapon-deploying RPA operators are suffering high rates of occupational burnout.  Many suggest they are at higher risk due to operational stressors but not due to combat-related stressors because such operators are shielded from the threats to personal safety. Others suggest that combat-related stressors (exposure to hours of live video deploying weapons and assessing battle damage) are causing operator burnout.   Regardless of one’s opinion on the sources of stress (combat vs. operational or a combination), there is a general consensus that weapon-deploying RPA Predator/Reaper operators are at high risk.  

1.3
Purpose of the Study


The purpose of this study is to (a) determine the rates of clinically significant occupational burnout among Predator/Reaper operators, (b) gain an understanding of the most common and unpleasant occupational stressors (e.g., operational and combat related) among Predator/Reaper operators, and (c) compare Predator/Reaper operator scores to those of Global Hawk RPA operators (who do not engage in weapon-deploying missions) and noncombatant airmen who provide support to RPA operations. 


2.0
METHOD


2.1
Participants

The purpose and methodology of the study were reviewed and granted exemption from the Wright-Patterson Air Force Base (WPAFB) Institutional Review Board (IRB) and assigned protocol number F-WR-2009-0063-E. The voluntary and fully informed consent of participants was obtained in accordance with 32 CFR 219 and AFI 40-402.

2.1.1
MQ-1 Predator/MQ-9 Reaper Operators

A total of 600 Predator/Reaper operators (pilots, sensor operators, and mission intelligence coordinators) participated in the study.  There were 509 males and 87 females; four participants did not identify their gender.  Twenty-one (3.54%) were between the ages of 18 to 20, 130 (21.92%) between 21 to 25 years of age, 156 (26.31%) between 26 to 30 years of age, 118 (19.90%) between 31 to 35 years of age, 138 (23.27%) between 41 to 45 years of age, and 30 (5.06%) were 46 years of age and above.  Seven participants did not report their age. There were 253 (42.77%) officers and 339 (57.24%) enlisted; eight did not report their rank.  A total of 225 (38.01%) were single and 367 (61.99%) were married.  A total of 337 (56.17%) reported having children living at home. 


2.1.2
RQ-4 Global Hawk Operators


A total of 264 Global Hawk operators (pilots, sensor operators, image analysts) participated in the study.  There were 197 males and 64 females; three participants did not report their gender.  Twenty-seven (10.23%) were between 18 to 20 years of age, 90 (34.09%) between 21 to 25 years of age, 75 (28.41%) between 26 to 30 years of age, 32 (12.12%) between 31 to 35 years of age, 31 (11.74%) between 41 to 45 years of age, and 9 (3.41%) were 46 years of age and older.  There were 45 (17.05%) officers and 219 (82.96%) enlisted; three did not report their rank. A total of 125 (48.26%) were single and 134 (51.74%) were married. A total of 165 (61.17%) reported having children living at home. 

2.1.3
Noncombatant Airmen 


 A total of 600 noncombatant airmen (officer and enlisted support/logistics personnel) supporting RPA units participated in the study.  There were 534 males and 64 females; two participants did not identify their gender.  Forty-five (7.53%) were between 18 to 20 years of age, 227 (37.96%) between 21 to 25 years of age, 130 (21.74%) between 26 to 30 years of age, 89 (14.88%) between 31 to 35 years of age, 101 (16.89%) between 41 to 45 years of age, and 9 (1.00%) were 46 years of age and older.  Two participants did not report their age.  There were 21 (3.51%) officers and 577 (96.49%) enlisted; two did not report their rank.  A total of 287 (48.48%) were single and 305 (51.52%) were married. A total of 367 (61.17%) reported having children living at home. 

2.2
Measures

Participants were given a demographic questionnaire to complete composed of several items that assessed their duty position, rank, gender, age range, marital status, children living at home, length of time serving as an RPA operator, average number of hours worked in a typical week, current work shift, and length of time since engaged in shift work. Space was provided for “write-in” comments regarding top sources of stress. The demographics section of the questionnaire was developed with the goal of sustaining anonymity to support genuine self-disclosure in a community where there is a strong cultural and community stigma regarding mental health problems. 


2.2.1
Malasch Burnout Inventory-General Survey (MBI-GS)


The MBI-GS is a 16-item self-report survey assessing facets of occupational burnout (Malasch, Jackson, & Leiter, 1996).  The facets include emotional exhaustion (e.g., fatigue), cynicism (negative work attitude), and professional efficacy (e.g., sense of occupational accomplishment).  The emotional exhaustion and cynicism subscales are composed of five items, and the professional efficacy subscale is composed of six items.  Construct validity with the MBI-GS has been established via principal component analyses with other constructs for each of the scales (Schaufeli, Leiter, & Kalimo, 1995).  Stability coefficients range from 0.65 to 0.67 (Malasch, Jackson, & Leiter, 1996).  


2.3
Procedure


Participation was solicited by line leadership (group, squadron, and flight commanders from active duty, National Guard, and Reserve units) via e-mail and in-person group meetings.  Line leadership stated participation was completely voluntary and responses to the questionnaires would remain anonymous.  Line leadership encouraged participation to better understand the main sources of occupational stress and current levels of distress in their units as well as to identify areas for change that could lead to improvements in health and morale. 

The demographics questionnaire and MBI-GS were handed out in group settings at each participant’s work site by flight medicine physicians, USAF psychologists, or mental health technicians from the medical clinic.  The questionnaires were handed out following a brief description and purpose for participation.  In general, it took participants 15 to 20 minutes to complete all the items on the survey.   Participants who completed the survey were instructed on how to obtain the general results of the study and when such information would be available.  


3.0
RESULTS

3.1   
Occupational Stress 


A summary of responses to the item assessing self-report ratings of occupational stress over the past 3 months from Predator/Reaper operators revealed 340 (57.34%) being “not at all” to “occasionally” stressed, 162 (27.32%) being “stressed,” and 91 (15.34%) being “very” to “extremely” stressed.  A summary of responses from Global Hawk operators revealed 130 (49.43%) being “not at all” to “occasionally” stressed, 82 (31.18%) being “stressed,” and 51 (19.39%) being “very” to “extremely” stressed.  A summary of responses from noncombatant airmen revealed 390 (66.21%) being “not at all” to “occasionally” stressed, 125 (21.22%) being “stressed,” and 73 (12.40%) being “very” to “extremely” stressed.


3.2
Emotional Exhaustion-Fatigue


Overall, the mean emotional exhaustion scale score was 12.30 (standard deviation (SD) = 7.71) for RPA Predator/Reaper operators, 14.91 (SD = 8.40) for Global Hawk operators, and 10.47 (SD = 7.83) for noncombatant airmen from RPA support/logistic units. An analysis of variance assessing between group differences was significant F2 = 29.42, p<0.01.   Subsequent mean comparisons using t-tests for equal variance (Bonferroni t) were significant when comparing mean scores between Predator/Reaper and Global Hawk operators (t = -4.43, p<0.01) and between Predator/Reaper operators and noncombatant airmen (t = 4.06, p<0.01).  The number and percentage of those who had a score of 20 or higher, indicative of emotional exhaustion, were 117 (19.5%) for Predator/Reaper operators, 87 (32.95%) for Global Hawk operators, and 94 (15.67%) for noncombatant airmen (see Figure 1).   


3.3      Cynicism

The mean occupational cynicism scale score per groups was 9.55 (SD = 7.88) for RPA Predator/Reaper operators, 12.41 (SD = 7.91) for Global Hawk operators, and 10.92 (SD = 8.05) for noncombatant airmen from RPA support/logistic units.  An analysis of variance assessing between group differences was significant F2 = 12.38, p<0.01.  Subsequent mean comparisons using t-tests for equal variance (Bonferroni t) were significant when comparing mean scores between Predator/Reaper and Global Hawk operators (t = -4.88, p<0.01), Predator/Reaper operators and noncombatant airmen (t = -2.96, p<0.01), and Global Hawk operators and noncombatant airmen (t = 2.50, p<0.01).  The number and percentage of those who had a score of 20 or higher, indicative of a high level of negative work attitude, were 82 (13.67%) for Predator/Reaper operators, 55 (20.83%) for Global Hawk operators, and 102 (17.00%) for noncombatant airmen (see Figure 1). 

3.4       Professional Efficacy

Overall, the mean professional efficacy scale score was 26.52 (SD = 6.32) for RPA Predator/Reaper operators, 24.99 (SD = 6.87) for Global Hawk operators, and 25.60 (SD = 7.47) for noncombatant airmen from RPA support units.  An analysis of variance assessing between group differences was significant F2 = 5.21, p <0.01.  Subsequent mean comparisons using t-tests for unequal variance (Dunnet’s t) were significant when comparing mean scores between Predator/Reaper operators and noncombatant airmen (t = 2.29, p<0.01). Subsequent mean comparisons using a t-test for equal variances (Bonferroni t) were significant when comparing mean scores between Predator/Reaper and Global Hawk operators (t = 3.18, p<0.05).  The number and percentage of those who had low levels of professional efficacy were 22 (3.67%) for Predator/Reaper operators, 12 (4.55%) for Global Hawk operators, and 42 (7.00%) for noncombatant airmen (see Figure 1).  
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Figure 1. The percentage of Predator/Reaper and Global Hawk crew members and noncombatant airmen (officer and enlisted) who scored at (or above) the established clinical cut-offs for each occupational burnout scale.


3.5      Odds Ratios

 A series of odds ratios was performed to assess the relationship between demographic variables (i.e., age, rank, gender, group, shift work, hours worked, length of assignment, etc.) and the likelihood of Predator/Reaper operators reporting high levels of emotional exhaustion/fatigue and cynicism. The results of the analyses revealed the following: (a) those who reported being “very” to “extremely” stressed were 16.5 times more likely to report high emotional exhaustion and 5.3 times more likely to report having a negative work attitude, (b) those who reported shift work affecting a “moderate” to “large” amount of their occupational stress was 11.3 times more likely to report high emotional exhaustion and 2.9 times more likely to report having a negative work attitude, (c) enlisted personnel were 4.4 times more likely to report high emotional exhaustion and 2.9 times more likely to report having a negative work attitude, (d) anyone in a supervisory position was 3.0 times more likely to report a high level of emotional exhaustion (however, being in a supervisory position did not increase the likelihood of high cynicism), (e) anyone who reported poor quality of sleep over the past 2 weeks was 3.6 times more likely to report high levels of emotional exhaustion and 2.8 times more likely to report a negative work attitude, (f) anyone obtaining on average less than 6 hours of sleep prior to work was 2.0 times more likely to report high emotional exhaustion and 2.5 times more likely to report a negative work attitude, and (g) those describing their job duties as “very” or “extremely” difficult were 3.5 times more likely to report high emotional exhaustion (the difficulty level of job duties did not increase the likelihood of high cynicism).  The variables of age and gender did not appear to increase the likelihood of reporting high levels of emotional exhaustion.    


4.0
DISCUSSION


The first objective of this study was to assess for the main sources of stress among Predator/Reaper operators and to identify whether such stressors are operational and/or combat related. 

A qualitative analysis of survey responses revealed the most commonly cited stressors associated with occupational stress (in order of prevalence) included (1) long hours (50+ hours a week) and low manning; (2) shift work (frequently changing shift schedules); (3) human-machine interface difficulties (ergonomic design of equipment and ground control station (GCS), inefficiencies in computer-based input and command procedures); (4) continual heightened vigilance to multiple visual/auditory sources of input, high precision nature of operations; (5) career progression concerns (i.e., undefined promotional path, unclear career incentives, unclear status regarding return to original career field); (6) geographical location (undesirable environmental location and/or long commute times equal to or longer than 1 hour); and, lastly, (7) difficulty juggling the demands of personal and domestic life with military operations.  No respondents reported combat-related stressors within the top sources of their stress.  As a result, the findings of this study indicate operational stressors are the most prevalent causes of occupational burnout among Predator/Reaper operators.  While such findings are important for line commanders and medical personnel, they should be interpreted with caution when applied to an individual.  That is, it is possible that many Predator/Reaper operators experience the deployment of weapons and exposure to live video feed of combat (i.e., destruction/death of enemy combatants and ground forces) as highly stressful even though it is not the main source of chronic, negative, daily occupational burnout for the career field.  


The second objective of this study was to assess for the percentage of Predator/Reaper operators reporting facets of occupational burnout regarding high levels of emotional exhaustion and cynicism and low levels of professional efficacy.


Overall, the results of this study revealed that out of the group of Predator-Reaper operators, approximately 15% reported being “very” to “extremely” stressed.  Furthermore, approximately 20% reported high levels of emotional exhaustion, 14% reported high levels of cynicism, and only 4% reported low levels of professional efficacy.  The results of this study suggest the vast majority of Predator-Reaper operators do not experience such facets of occupational burnout.  Nonetheless, one out of every five respondents reported experiencing emotional exhaustion/fatigue.  Given the high demand, high operational tempo of such operations, the prevalence of emotional exhaustion and self-report levels of occupational stress is concerning.  It stands to reason that such conditions of occupational burnout increase the likelihood of an RPA mishap and/or mission failure (Tvaryanas, Thompson, & Constable, 2006; Tvaryanas & Thompson, 2008). 


This study also identified factors that increase the odds of occupational burnout.  The results revealed that shift work, sleep hygiene, supervisory duties, difficulty level of the job as perceived by the operator, and rank (being enlisted) all contributed significantly to emotional exhaustion/fatigue.  Although such variables may be helpful for line leadership in identifying personnel at high risk for burnout, the most significant factor was self-report levels of stress.  As mentioned in the results section, anyone who reported being “very” or “extremely” stressed was almost 17 times more likely to report high levels of exhaustion and five times more likely to report high levels of cynicism.  The results of this study suggest that the most effective means for identifying those at high risk is to provide a supportive atmosphere that supports honest, genuine self-disclosure regarding perceived levels of occupational stress.  


The findings also suggest that interventions aimed at operational stressors (e.g., improving shift work schedules, reducing long work hours, resolving human-machine interface difficulties, providing clear incentives and promotional career path for operators)  are the best means to reduce levels of burnout and are more of a concern than combat-related stressors.  


The third objective of this study was to compare rates of occupational burnout among Predator/Reaper operators with nonweapon-deploying RPA Global Hawk operators and noncombatant USAF personnel supporting RPA operations.   


The group mean scores and incidence of emotional exhaustion were significantly higher for Predator/Reaper operators when compared with noncombatant airmen. This finding validates concerns among line leadership that Predator/Reaper operators appear more stressed than airmen within support and logistics units.  Interestingly, despite their higher level of emotional fatigue, as a group such operators continued to experience a more positive impression regarding the nature and impact of their occupational duties. The group mean scores and incidence of high levels of cynicism were lower and the group mean scores and incidence of professional efficacy were higher among Predator/Reaper operators.  This finding suggests an aspect of resilience and that such operators appreciate their occupational role in supporting reconnaissance and combat-related missions. 


However, the group mean scores and incidence of emotional exhaustion and cynicism were significantly lower among Predator/Reaper operators in comparison to Global Hawk operators.  Odds ratios further revealed Global Hawk operators were twice as likely to report high levels of occupational burnout in such areas.   Further qualitative analyses of surveys revealed that 90% of Global Hawk operators who reported high levels of emotional exhaustion and cynicism were enlisted members (i.e., sensor operators and image analysts).  Their reported sources of occupational stress were consistent with Predator/Reaper operators. Although enlisted Global Hawk operators do not engage in the direct deployment of weapons, their occupational environment is experienced as stressful due to various operational stressors.  As a result, the findings of this study suggest that resources for promoting access to health care and well-being should be equally devoted to nonweapon-deploying RPA operators.   As a group, they all suffer the direct effects of operational stress, and combat-related stress is not the overriding cause of burnout in the three groups studied.  


4.3
Limitations to the Study


The epidemiological nature of this study raises the concern for external validity, i.e., the generalizability of the results to all Predator/Reaper units. The foundation of generalizability is probability sampling.  This study relies upon a convenience sample of RPA operators who were available to complete the survey during specific time periods and geographic locations.  For instance, results of this study reveal that half of the participants who completed this survey worked the day shift. It is possible that if more participants from mid and night shifts completed the survey, the incidence of high levels of emotional exhaustion and cynicism would increase. Furthermore, there are likely unique differences between active duty, Air National Guard, and Reserve RPA units.  As a result, the generalizability of the study findings across specific RPA units is limited. 

An issue affecting internal validity is the degree to which the screening method employed in this study warrants definitive judgments about the psychological disposition and service needs of RPA operators. In the descriptive and epidemiologic context, evaluation of functional impact is particularly important.  The results of this study did not fully address the functional impairment of occupational burnout nor did it address the likelihood that those experiencing burnout would leave the military after their commitment was served.   The implicit assump​tion of epidemiologic studies, such as this one, is that airmen reporting high levels of occupational burnout are in need of care and less likely to continue in that career field. However, simultaneous assessment of functional impairment is needed to support the validity of this assumption, and a prospective study would be necessary to validate a higher rate of personnel leaving the service. It is possible that many RPA operators who endorse symptoms of distress remain functionally resilient and fit for duty.

The results of this study may also be affected by the time period in which questionnaires were obtained.  For example, the higher incidence of emotional exhaustion among Global Hawk operators (as well as between RPA operators as a group and noncombatant airmen) may be more reflective of a temporary surge in operations combined with low manning and scheduling difficulties, which may have since resolved.  Additional studies are needed to validate such findings.


It is also important to note that many Predator/Reaper units had undergone changes in their operations to improve health and well-being 2 to 3 months prior to administration of the questionnaire.  Such changes included increased access to fitness facilities with improvements in the quality of available exercise equipment, increased access to family support services and activities, increased access to flight medicine and mental health care services, career field incentive pay, as well as efforts to provide a more defined training and career path for RPA operators.  It is possible that without such changes the prevalence of emotional exhaustion and cynicism would have been much higher and possibly consistent with the rates of Global Hawk operators. 

5.0    CONCLUSION


Overall, the findings suggest that the main sources of occupational stress are operational.  Although combat-related stressors may have an impact on the health and well-being of individual RPA operators, the results of this study suggest that operational stressors (e.g., long hours, shift work, geographical location, career progression) are more of a concern among RPA operators as a group than combat-related stress (e.g., deploying weapons and exposure to live video feed of combat operations).   Furthermore, operational stressors affect all career fields, and while medical resources can advise commanders and help individuals, on the whole, the findings of this study suggest policy and line commanders have the greatest influence on factors affecting occupational burnout.  
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Abstract 


There is evidence to suggest that both personality and coping strategies that individuals adopt to deal with stressors play an important role in the psychological well-being of military personnel.  The overall goal of the study was to understand the multifaceted relationships between personality, coping with stress, and psychological well-being in the military context. Specifically, the study examined various mechanisms by which coping strategies might have influenced the link between personality and psychological well-being or perception of basic training stress of CF Officer Candidates undertaking their basic Officer training (N=200).  Multiple regression analyses demonstrated that both personality and coping explained significant and unique proportions of variance in psychological well-being (life satisfaction and psychological health symptoms) and perceptions of training (training satisfaction and training stress). Coping was found to play an important role in psychological well‑being and training perceptions of CF candidates, over and above that of personality. Furthermore, hierarchical regression analyses and bootstrapping techniques demonstrated that coping played both a moderating and a partial mediating role in the path between personality and psychological well-being, providing evidence for the differential choice-effectiveness model.  The results suggest that providing coping training to CF candidates could be beneficial.  Training, focusing on the effectiveness of particular coping strategies (e.g., problem-solving and social support seeking), could be offered to individuals starting their basic training.  In addition, training that focuses on stress management and coping, including approaches of setting priorities to balance work and family within the context of the military environment could be beneficial. Further implications of the findings and future research suggestions are discussed.


1.0
INTRODUCTION


Psychological well‑being research focuses on the factors that predispose individuals to experience their lives in more positive or more negative ways [1].  It has been argued that individuals possess a unique ability to maintain or regain a high level of well-being even in high-stress situations [2, 3].  Researchers have suggested that the differences in psychological well-being could be attributed to individual differences.  There is a consensus within the research on stress that coping with stressful events as well as an individuals’ personality play important roles in psychological well-being outcomes [4]. Multiple studies have been conducted examining the links between personality and psychological well-being [e.g., 5].  Various personality traits were found to be significantly correlated with affect [e.g., 6] and life satisfaction [7]. Personality has been found to consistently predict variance in psychological well-being in the general population and among military personnel [e.g., 8, 9].  


Knowing what individual characteristics could buffer individuals against the negative impact of stress, which could make them less prone to developing psychological health problems, would be especially valuable in the military context, due to its potentially stressful demands [10,  11, 12].  Basic training, obligatory for Canadian Forces (CF) candidates, can become stressful.  Individuals who are not psychologically fit for a military environment may not be able to get through the training or may realize that they are unwilling or unable to accept military demands at a later stage [12].  Stress associated with military demands among recruits who are not psychologically fit may lead to attrition and/or development of psychological health problems [11].  Therefore, an ability to predict psychological well-being has important practical implications for military organizations, including reduced costs of selection, reduced attrition, and increased psychological well-being of military personnel.  This study examined the role of both personality and coping in the psychological well-being of CF Officer Candidates (OCdts).


Stress and Coping

There is evidence to suggest that stress has important implications for the psychological well-being of military personnel.  Miller et al. [13] found that both war experiences and daily stressors were important and independent predictors of various mental health outcomes, including depression, post-traumatic stress disorder (PTSD), impaired functioning, and general psychological distress.  Thus, in evaluating the stress perceptions and psychological well-being of CF candidates taking basic training, it is critical to consider the individual differences among candidates that may influence their responses to stressors.


Within the stress and coping framework, stress is defined as a relationship between the person and the environment that is appraised by the person as relevant to his or her well-being and in which the person’s resources are taxed or exceeded [14].  Cognitive appraisal of the event and coping are critical steps in the stressor-person relationships and impact both the immediate and long-term outcomes for the person.  The appraisal of an event consists of two interdependent processes, primary and secondary appraisals;  the primary appraisal involves the person’s judgment of whether an event is irrelevant, positive, or stressful, whereas the secondary appraisal involves the person’s evaluation of his or her coping resources and options [15]. A relationship between ineffective coping and poor health outcomes has been established both in animal and human studies [e.g., 16].  Many researchers have demonstrated that a failure to cope with stressful or traumatic situations leads to psychological problems, including depression, acute stress disorder (ASD) and subsequent PTSD [17, 18, 19, 20, 21, 22, 23, 24].  Billings and Moos [25] found that depressive mood is positively correlated with the avoidance mode of coping, whereas active cognitive coping is correlated with a less depressive mood.  The majority of the researchers find active coping, and specifically problem-solving, to be associated with lower mental distress, and passive coping, such as withdrawal and avoidance, to be associated with higher mental distress.  In addition, social support seeking is believed to be the most adaptive coping strategy against mental distress, particularly among women [26, 27, 28, 29].

Although there is a consensus in the scientific research that effective coping is an important determinant of health and psychological well-being, personality was proposed to affect psychological well-being by influencing the reactivity to stressful events [30].  Furthermore, multiple researchers believe that coping is not an independent process, but a direct function of an individual’s personality [31, 32, 33, 34, 35, 36, 37, 38].  Whether coping is a mediator in the path between personality and psychological well-being [e.g., 30] or an independent predictor [e.g., 39], the role of personality in stress, coping, and the psychological well-being process deserves research attention.


The Interrelationships between Personality, Coping, and Psychological Well-Being 

According to the model proposed by Bolger and Zuckerman [30], the stress process has two fundamental stages: stressor exposure and stressor reactivity.  Whereas stressor exposure is the extent to which a person experiences a stressful event, stressor reactivity is the extent to which a person shows emotional or physical reactions to a stressful event.  It has been suggested that personality dispositions influence the path between negative life events and psychological well-being while affecting both exposure to stressors and reactivity to stressors [30].  For example, individuals with certain personality traits, such as having high scores on risk taking or impulsivity, may have a greater exposure to stressors than those having lower scores on these personality traits.  In addition, consistent with the stress reactivity model, Engelhard and van den Hout [40] suggested that individuals high in neuroticism may experience more negative recollections about military service, which in turn may contribute to psychological health problems (e.g., PTSD).  Personality differences in reactivity to stressors can be due to differential choice of coping strategies [30].  Indeed, research has shown that individuals have a preferred style of responding to life challenges and stressors [41, 42, 43, 44]. Furthermore, it has been shown that personality variables predicted the choice of coping strategies and that these strategies, in turn, lead to differential stress outcomes [e.g., 31, 32, 33, 35, 36, 37].  It was similarly found that coping mediated the path between personality and psychological well-being of military personnel [45]. Bolger and Zuckerman [30] called this mediating role of coping, in the path between personality and stress outcomes, a differential coping-choice model.


Although many researchers believe that coping choice is the main mechanism through which personality affects stressor reactivity [31, 32, 33, 35, 36, 37], there is other evidence suggesting that personality may have no effect on coping choice while coping still explains the path between personality and reactivity.  According to Bolger and Zuckerman [30], some individuals may experience psychological health problems following a stressful event not because they choose maladaptive strategies but because they choose strategies that are ineffective for them alone.  In other words, there may be an interaction between personality traits and coping strategies an individual adopts to cope with stressors when explaining the variance in psychological health.  This possibility is referred to as the differential coping-effectiveness model [30].  Some findings suggest that both coping choice and coping effectiveness are important for explaining individual differences in psychological well-being under stress [46]. To examine these possibilities, a study was conducted to examine the interrelationships between personality, coping, and psychological well-being among military personnel.  Specifically, it was hypothesized that both personality and coping would have significant and unique contributions to the psychological well-being of OCdts. In addition, according to the differential coping-effectiveness model, it was hypothesized that certain coping strategies would buffer the negative impact of neuroticism on the psychological well-being of OCdts. Finally, according to differential coping-choice model, it was hypothesized that coping would mediate the path between neuroticism and psychological well-being of OCdts.


2.0 
METHOD

2.1 
Participants and Procedures


Questionnaires were administered to 200 OCdts who were taking their Basic Officer Training Course (BOTC) in St Jean, Quebec.  Out of those who provided information on their sex, there were 154 (77.0%) males and 37 (18.5%) females.  One hundred fifteen (57.1%) of the individuals chose to complete the questionnaires in English while 85 (42.9%) chose to complete the questionnaires in French.  It was explained to the participants that the data would be anonymous and would have no impact on their military careers.

2.2 
Measures

2.2.1
Personality Inventory


The Trait-Self Descriptive Personality Inventory (TSD-PI) is a 75-item paper-and-pencil measure of personality [47].  The TSD-PI scale has five subscales representing each of the five factors of personality.  Each subscale consists of 15 items, both adjectives and statements.  The scores on each subscale range between 1 (‘extremely uncharacteristic of me’) and 7 (’extremely characteristic of me’).  The reverse-coded items were recoded before the responses were averaged for each subscale.  The Cronbach’s alpha or internal reliability was high for each subscale (neuroticism alpha = .91, extraversion alpha = .88, openness to new experiences alpha = .90, agreeableness alpha = .88, and conscientiousness alpha = .89).  

2.2.2
Life Satisfaction Scale


Life satisfaction was assessed with the Satisfaction with Life Scale [SWLS; 48].  The SWLS is a five-item measure that asks respondents to rate their global life satisfaction from their subjective perspective.  The responses ranged from 1 (strongly disagree) to 6 (strongly agree), with higher scores indicating greater satisfaction with life (Cronbach’s alpha = .75).  The items were summed to obtain an overall score.  

2.2.3
Health Symptoms


The 12-item abbreviated version of the General Health Questionnaire [GHQ-12; 49] was used to measure health symptoms.  This measure asks whether participants have recently experienced events such as a loss of sleep due to worry or inability to concentrate on whatever they are doing.  Responses were rated on a 4-point scale ranging from not at all (1) to much more than usual (4).  The reliability coefficient was only moderate (Cronbach’s alpha =.54).

2.2.4
Training Stress Perception

Training stress was assessed by the extent to which the training was stressful for the individual: “All in all, how stressful has the training you have just completed been for you?”  The rating for this question was made on a 5‑point scale ranging from 1 (not stressful at all) to 5 (very stressful).  

2.2.5
Coping

A multidimensional scale of coping [50] that comprises 50 items was used in this study.  Respondents indicated whether they had demonstrated each of the behaviours as a way of dealing with stressors in the past month, using a rating scale from 0 (never) to 4 (almost always).  In this study, a moderate to high reliability was found for 13 out of 14 coping subscales, including problem-solving (Cronbach’s alpha=0.78), cognitive restructuring (Cronbach’s alpha=0.76), active distraction (Cronbach’s alpha=0.70), avoidance (Cronbach’s alpha=0.80), rumination (Cronbach’s alpha=0.89), humour (Cronbach’s alpha=0.86), social-support seeking (Cronbach’s alpha=0.79), emotional expression (Cronbach’s alpha=0.72), self‑blame (Cronbach’s alpha=0.63) , emotional containment (Cronbach’s alpha=0.82), wishful thinking (Cronbach’s alpha=0.52), passive resignation (Cronbach’s alpha=0.50), and religious faith (Cronbach’s alpha=0.93).  In addition, a low reliability was found for the other-blame coping subscale (Cronbach’s alpha=0.26).  Given that a deletion of an item yielded an even lower reliability for the subscale, the other-blame coping subscale was excluded from further analyses.  

3.0
Results


3.1
The Unique Contributions of Coping 


In order to assess the unique contribution of coping over and above that of personality, a set of hierarchical regression analyses were conducted, where the psychological well-being domains and perception of training stress were regressed onto the five personality subscales at the first step followed by the coping subscales at the second step.

3.1.1
Personality, Coping, and Life Satisfaction


Coping improved the prediction of life satisfaction, R2 = .122, F (13, 171) = 2.33, p<.01 (Table 1).  Two coping strategies served as unique predictors of life satisfaction when the other coping strategies and personality subscales were statistically controlled.  Specifically, cognitive restructuring and religious faith remained positively associated with life satisfaction.  However, personality became non-significant when the variance shared with coping was statistically controlled, suggesting that coping was the primary predictor of life satisfaction.

Table 1: Multiple Regression Analyses Assessing the Role of Coping
and Personality in the Life Satisfaction of OCdts


		

		Pearson r

		β

		R2



		Step 1. Personality

		

		

		.190***



		
Neuroticism

		-.36***

		-.16

		



		
Extraversion

		.28***

		.08

		



		
Openness

		-.12

		-.08

		



		
Agreeableness

		.21**

		.07

		



		
Conscientiousness

		.25***

		.07

		



		Step 2. Coping

		

		

		.122**



		
Problem-solving

		.15*

		-.12

		



		
Cognitive restructuring

		.22**

		.29**

		



		
Active distraction

		 .07

		.03

		



		
Avoidance

		-.09

		.06

		



		
Rumination

		-.20**

		.01

		



		
Humour

		.14*

		-.02

		



		
Social support seeking

		.14*

		.10

		



		
Emotional expression

		-.23**

		-.13

		



		
Self-blame

		-.23**

		-.17

		



		
Emotional containment

		-.24***

		.00

		



		
Wishful thinking

		-.24***

		-.09

		



		
Passive resignation

		-.20**

		-.13

		



		
Religious faith

		.19**

		.15*

		







*p<.05; **p<.01;***p<.001


3.1.2
Personality, Coping, and Health Symptoms


Coping improved the prediction of health symptoms, R2 = .135, F (13, 171) = 3.16, p<.001 (Table 2).  One coping strategy served as a unique predictor of health symptoms when the other coping strategies and personality subscales were statistically controlled.  Specifically, active distraction was positively associated with greater health of CF OCdts.  In addition, neuroticism served as a unique predictor of health symptoms when the other personality traits and coping strategies were statistically controlled.  Therefore, both neuroticism and active distraction independently predicted health symptoms, suggesting that they were equally important predictors of health.

Table 2: Multiple Regression Analyses Assessing the Role of Coping
and Personality in the Health Symptoms of OCdts

		

		Pearson r

		Β

		R2



		Step 1. Personality

		

		

		.300***



		
Neuroticism

		-.53***

		-.21*

		



		
Extraversion

		.26***

		.00

		



		
Openness

		.00

		.02

		



		
Agreeableness

		.20**

		.06

		



		
Conscientiousness

		.27***

		.11

		



		Step 2. Coping

		

		

		.135***



		
Problem-solving

		.18**

		.09

		



		
Cognitive restructuring

		.05

		.02

		



		
Active distraction

		.27***

		.28***

		



		
Avoidance

		-.22**

		-.08

		



		
Rumination

		-.45***

		-.21

		



		
Humour

		.06

		-.02

		



		
Social support seeking

		-.08

		-.06

		



		
Emotional expression

		-.35***

		-.13

		



		
Self-blame

		-.17**

		-.06

		



		
Emotional containment

		-.37***

		-.09

		



		
Wishful thinking

		-.27***

		.07

		



		
Passive resignation

		-.25***

		-.03

		



		
Religious faith

		-.01

		-.01

		







*p<.05; **p<.01; ***p<.001


3.1.3
Personality, Coping, and Training Stress

Coping improved the prediction of training stress perception, R2 = .122, F (13, 171) = 2.16, p<.05 (Table 3).  Two coping strategies served as unique predictors of training stress when the other coping strategies and personality subscales were statistically controlled.  Specifically, active distraction was negatively associated with training stress, while religious faith was positively associated with training stress.  However, personality became non‑significant when the variance shared with coping was statistically controlled, suggesting that coping was the primary predictor of training stress perception.


Table 3: Multiple Regression Analyses Assessing the Role of Coping
and Personality in the Training Stress of OCdts

		

		Pearson r

		Β

		R2



		Step 1. Personality

		

		

		.136***



		
Neuroticism

		.35***

		.15

		



		
Extraversion

		-.16*

		-.05

		



		
Openness

		-.03

		.00

		



		
Agreeableness

		-.01

		-.01

		



		
Conscientiousness

		-.03

		.01

		



		Step 2. Coping

		

		

		.122*



		
Problem-solving

		.05

		.03

		



		
Cognitive restructuring

		.11

		.08

		



		
Active distraction

		-.14*

		-.19*

		



		
Avoidance

		.19**

		.07

		



		
Rumination

		.29***

		.08

		



		
Humour

		-.05

		-.07

		



		
Social support seeking

		.22**

		.13

		



		
Emotional expression

		.31***

		.16

		



		
Self-blame

		.10

		-.04

		



		
Emotional containment

		.19**

		.05

		



		
Wishful thinking

		.21**

		-.06

		



		
Passive resignation

		.22**

		.08

		



		
Religious faith

		.23**

		.18*

		







*p<.05; **p<.01;***p<.001

3.2
Personality and Psychological Well-Being: The Moderating Role of Coping


In order to examine the proposed interactions between personality and coping, a set of hierarchical regression analyses were conducted, where each domain of psychological well-being was regressed onto the personality and coping domains in the first step, followed by the interaction terms of personality and coping in the second step.  Given that neuroticism and agreeableness were the only subscales of personality that served as unique predictors of psychological well-being, they were the only personality subscales that were included in these analyses.  The coping strategies that were not correlated with psychological well-being were not used in these analyses.


3.2.1
Personality and Life Satisfaction: The Moderating Role of Coping 


The interaction between neuroticism and coping improved the prediction of life satisfaction, R2 = .078, F (11, 166) = 1.86, p<.05 (Table 4).  The interactions between neuroticism and problem-solving, rumination, humour, and religious faith were significantly correlated with life satisfaction.  In addition, cognitive restructuring, problem-solving, humour and social support were found to serve as unique predictors. Given that the zero-order correlations for cognitive restructuring and social support coping strategies were not significant, it seems that there was a suppressor effect, rather than these interactions serving as true unique predictors. Therefore, the interactions between neuroticism and humour as well as between neuroticism and problem-solving were the only unique predictors of life satisfaction. Specifically, for low levels of humour, the negative effect of neuroticism on life satisfaction was significant (β = -.53, p<.001), whereas for high levels of humour, the negative effect of neuroticism on life satisfaction was not significant (β = -.15, ns).  In other words, humour served as a buffer, significantly reducing the negative impact of neuroticism on life satisfaction (Figure 1).


Table 4: Hierarchical Regression Analyses Assessing the Moderating Role of Coping
in the Path between Neuroticism and Life Satisfaction of OCdts


		

		Pearson r

		β

		R2



		Step 2. Neuroticism and Coping Interactions

		

		

		.078*



		
Neuroticism & Problem-solving

		-.34***

		-.18*

		



		
Neuroticism & Cognitive restructuring

		.02

		-.19*

		



		
Neuroticism & Rumination

		-.14*

		-.07

		



		
Neuroticism & Humour

		.17*

		.28**

		



		
Neuroticism & Social support seeking

		.09

		.16*

		



		
Neuroticism & Emotional expression

		-.11

		.02

		



		
Neuroticism & Self-blame

		-.04

		.10

		



		
Neuroticism & Emotional containment

		-.08

		.04

		



		
Neuroticism & Wishful thinking

		-.09

		-.13

		



		
Neuroticism & Passive resignation

		.05

		.06

		



		
Neuroticism & Religious faith

		.12*

		.12

		





*p<.05; **p<.01; ***p<.001
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Figure 1: The Moderating Role of Humour in the Path between Neuroticism and Life Satisfaction          

In addition, for low levels of problem-solving, the negative effect of neuroticism on life satisfaction was significant (β = -.45, p<.001), whereas for high levels of problem-solving, the negative effect of neuroticism on life satisfaction was not significant (β = -.15, ns).  In other words, the problem-solving coping strategy served as a buffer, significantly reducing the negative impact of neuroticism on life satisfaction (Figure 2).
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Figure 2: The Moderating Role of PS coping in the Path between Neuroticism and Life Satisfaction

Furthermore, the interaction between agreeableness and coping did not significantly improve the prediction of life satisfaction among OCdts, R2 = .045, F < 1, ns (Table 5), suggesting that coping did not moderate the path between agreeableness and life satisfaction.  


Table 5: Multiple Regression Analyses Assessing the Moderating Role of Coping
in the Path between Agreeableness and Life Satisfaction of OCdts


		

		Pearson r

		Β

		R2



		Step 2. Agreeableness and Coping Interactions

		

		

		.045



		
Agreeableness & Problem-solving

		.24***

		.06

		



		
Agreeableness & Cognitive restructuring

		.04

		.09

		



		
Agreeableness & Rumination

		.03

		.11

		



		
Agreeableness & Humour

		.06

		-.01

		



		
Agreeableness & Social support seeking

		.03

		.05

		



		
Agreeableness & Emotional expression

		-.11

		.02

		



		
Agreeableness & Self-blame

		-.00

		.03

		



		
Agreeableness & Emotional containment

		-.11

		-.00

		



		
Agreeableness & Wishful thinking

		-.10

		-.12

		



		
Agreeableness & Passive resignation

		-.05

		-.15

		



		
Agreeableness & Religious faith

		-.08

		-.15*

		





*p<.05; **p<.01; ***p<.001


3.2.2
Personality and Health Symptoms: The Moderating Role of Coping 


The interaction between neuroticism and coping did not significantly improve the prediction of health symptoms among OCdts, R2 = .047, F (9, 170) = 1.66, ns (Table 6), suggesting that coping did not moderate the path between neuroticism and health symptoms. 

Table 6: Multiple Regression Analyses Assessing the Moderating Role of Coping
in the Path between Neuroticism and Health Symptoms of OCdts


		

		Pearson r

		β

		R2



		Step 2. Neuroticism and Coping Interactions

		

		

		.047



		
Neuroticism & Problem-solving

		.26***

		.11

		



		
Neuroticism & Active distraction

		.08

		-.03

		



		
Neuroticism & Avoidance

		-.00

		.14

		



		
Neuroticism & Rumination

		-.09

		-.25**

		



		
Neuroticism & Emotional expression

		-.08

		.15

		



		
Neuroticism & Self-blame

		.04

		.15

		



		
Neuroticism & Emotional containment

		-.10

		.00

		



		
Neuroticism & Wishful thinking

		-.05

		-.17

		



		
Neuroticism & Passive resignation

		.05

		.06

		





*p<.05; **p<.01; ***p<.001


In addition, the interaction between agreeableness and coping did not significantly improve the prediction of health symptoms among OCdts, R2 = .040, F (9, 170) = 1.34, ns (Table 7), suggesting that coping did not moderate the path between agreeableness and health symptoms.  


Table 7: Multiple Regression Analyses Assessing the Moderating Role of Coping
in the Path between Agreeableness and Health Symptoms of OCdts


		

		Pearson r

		β

		R2



		Step 2. Agreeableness and Coping Interactions

		

		

		.040



		
Agreeableness & Problem-solving

		.26***

		.14

		



		
Agreeableness & Active distraction

		.08

		-.03

		



		
Agreeableness & Avoidance

		-.00

		.14

		



		
Agreeableness & Rumination

		-.09

		-.23*

		



		
Agreeableness & Emotional expression

		-.08

		.16

		



		
Agreeableness & Self-blame

		.04

		.12

		



		
Agreeableness & Emotional containment

		-.10

		-.01

		



		
Agreeableness & Wishful thinking

		-.05

		-.12

		



		
Agreeableness & Passive resignation

		.05

		.03

		





*p<.05; **p<.01; ***p<.001


3.2.3
Personality and Training Stress: The Moderating Role of Coping 

The interaction between neuroticism and coping did not significantly improve the prediction of training stress among OCdts, R2 = .035, F < 1, ns (Table 8), suggesting that coping did not moderate the path between neuroticism and training stress.  


Table 8: Multiple Regression Analyses Assessing the Moderating Role of Coping
in the Path between Neuroticism and Training Stress of OCdts


		

		Pearson r

		β

		R2



		Step 2. Neuroticism and Coping Interactions

		

		

		.035



		
Neuroticism & Cognitive restructuring

		-.02

		.02

		



		
Neuroticism & Active distraction

		-.09

		-.07

		



		
Neuroticism & Avoidance

		.02

		-.04

		



		
Neuroticism & Rumination

		.05

		-.20

		



		
Neuroticism & Social support seeking

		.00

		.06

		



		
Neuroticism & Emotional expression

		.15*

		.05

		



		
Neuroticism & Wishful thinking

		-.01

		-.01

		



		
Neuroticism & Passive resignation

		.06

		.15

		



		
Neuroticism & Religious faith

		-.10

		-.11

		





*p<.05; **p<.01; ***p<.001

In addition, the interaction between agreeableness and coping significantly improved the prediction of training stress among OCdts, R2 = .094, F (10, 167) = 2.36, p<.05 (Table 9).  The interactions between agreeableness and cognitive restructuring, active distraction, and social support seeking were negatively correlated with training stress among new recruits.  However, no interaction served as a unique predictor of training stress over and above the main effects of agreeableness and coping.  In other words, overall coping moderated the path between agreeableness and training stress, but no specific coping strategy could be identified as a unique predictor.


Table 9: Multiple Regression Analyses Assessing the Moderating Role of Coping
in the between Agreeableness and Training Stress of OCdts

		

		Pearson r

		β

		R2



		Step 2. Agreeableness and Coping Interactions

		

		

		.094*



		
Agreeableness & Cognitive restructuring

		-.26***

		-.12

		



		
Agreeableness & Active distraction

		-.27***

		-.14

		



		
Agreeableness & Avoidance

		-.08

		.08

		



		
Agreeableness & Rumination

		-.03

		.17

		



		
Agreeableness & Social support seeking

		-.21**

		-.14

		



		
Agreeableness & Emotional expression

		.05

		.06

		



		
Agreeableness & Emotional containment

		.07

		.02

		



		
Agreeableness & Wishful thinking

		-.10

		-.07

		



		
Agreeableness & Passive resignation

		-.15*

		-.11

		



		
Agreeableness & Religious faith

		.13*

		.11

		





*p<.05; **p<.01; ***p<.001

3.3
Neuroticism and Psychological Well-Being: The Mediating Role of Coping 


This set of analyses assessed the mediating role of coping in the path between neuroticism and psychological well-being.  Bootstrapping analyses were conducted to examine the mediating role of coping in the path between neuroticism and psychological well-being.  


3.3.1
Neuroticism and Life Satisfaction: The Mediating Role of Coping 

The indirect effect of neuroticism on life satisfaction scores was significant with coping included in the equation (Table 10).  However, the direct effect of neuroticism on life satisfaction was still significant when coping was statistically controlled.  Moreover, the 95% confidence interval for the total mediation effect included zero, suggesting that coping did not mediate the relation between neuroticism and life satisfaction.  Thus, increased levels of neuroticism were directly predictive of lower levels of life satisfaction.


Table 10: The Mediating Role of Coping in the Path between
Neuroticism and Life Satisfaction: Results of Bootstrap Analysis

		

		Coefficient 

		SE

		t

		P



		Direct effect of mediators on DV

		

		

		

		



		Problem-solving 

		-.42

		.41

		-1.04

		.2998



		Cognitive restructuring 

		1.37

		.41

		3.3

		.0011



		Active distraction 

		.18

		.34

		.53

		.5944



		Avoidance 

		.39

		.37

		1.07

		.2883



		Rumination 

		.02

		.39

		.05

		.9598



		Humour 

		.01

		.34

		.03

		.9747



		Social support seeking 

		.52

		.34

		1.51

		.1328



		Emotional expression 

		-.43

		.39

		-1.11

		.2646



		Self-blame 

		-.80

		.38

		-2.12

		.0358



		Emotional containment 

		-.13

		.38

		-.34

		.7336



		Wishful thinking 

		-.51

		.41

		-1.24

		.2176



		Passive resignation 

		.86

		.32

		2.72

		.0072



		Religious faith 

		

		

		

		



		Indirect effects (through mediators) of neuroticism on life satisfaction

		-1.62

		.31

		-5.21

		.0000



		Direct effects of neuroticism on life satisfaction

		-1.00

		.41

		-2.43

		.0159



		

		Bootstrapping 95% CI

		

		



		

		Lower

		Upper

		

		



		Problem-solving (mediator)

		-.0282

		.2601

		

		



		Cognitive restructuring (mediator)

		-.2302

		.1902

		

		



		Active distraction (mediator)

		-.1530

		.0282

		

		



		Avoidance (mediator)

		-.0847

		.3773

		

		



		Rumination (mediator)

		-.3638

		.4184

		

		



		Humour (mediator)

		-.1217

		.0890

		

		



		Social support seeking (mediator)

		-.0128

		.2313

		

		



		Emotional expression (mediator)

		-.6698

		.1545

		

		



		Self-blame (mediator)

		-.5438

		-.0282

		

		



		Emotional containment (mediator)

		-.4396

		.2855

		

		



		Wishful thinking (mediator)

		.6413

		.1447

		

		



		Passive resignation (mediator)

		-.3911

		.0100

		

		



		Religious faith (mediator)

		-.0385

		.2423

		

		



		TOTAL (coping)

		-1.3859

		.0054

		

		





3.3.2
Neuroticism and Health Symptoms: The Mediating Role of Coping 


The indirect effect of neuroticism on health scores was significant with coping included in the equation (Table 11).  However, the direct effect of neuroticism on health symptoms was still significant when coping was statistically controlled for.  The 95% confidence interval for the mediation effect did not include zero, and so it appears that coping partially mediated the relation between neuroticism and health symptoms.  Rumination was the only coping strategy that was found to significantly mediate the path between neuroticism and health.  Thus, increased levels of neuroticism were directly predictive of lower levels of health symptoms.  In addition, increased levels of neuroticism were associated with an adoption of a rumination coping strategy, which, in turn, was associated with lower health symptoms.

Table 11: The Mediating Role of Coping in the Path between
Neuroticism and Health Symptoms: Results of Bootstrap Analysis


		

		Coefficient 

		SE

		T

		P



		Direct effect of mediators on DV

		

		

		

		



		Problem-solving

		.66

		.42

		1.56

		.1196



		Cognitive restructuring

		.18

		.43

		.43

		.6710



		Active distraction

		1.47

		.36

		4.14

		.0001



		Avoidance

		-.38

		.38

		-.99

		.3222



		Rumination

		-1.04

		.41

		-2.53

		.0124



		Humour

		-.19

		.36

		-.53

		.5998



		Social support seeking

		-.32

		.36

		-.91

		.3638



		Emotional expression

		-.64

		.41

		-1.56

		.1207



		Self-blame

		-.43

		.39

		-1.09

		.2769



		Emotional containment

		-.51

		.40

		-1.27

		.2044



		Wishful thinking

		.33

		.43

		.76

		.4456



		Passive resignation

		-.17

		.34

		-.48

		.6289



		Religious faith

		.06

		.33

		.20

		.8436



		Indirect effects (through mediators) of neuroticism on health symptoms

		-2.78

		.33

		-8.52

		.0000



		Direct effects of neuroticism on health symptoms

		-1.34

		.43

		-3.12

		.0021



		

		Bootstrapping 95% CI

		

		



		

		Lower

		Upper

		

		



		Problem-solving (mediator)

		-.3369

		.0163

		

		



		Cognitive restructuring (mediator)

		-.0938

		.0623

		

		



		Active distraction (mediator)

		-.3238

		.0954

		

		



		Avoidance (mediator)

		-.4387

		.1161

		

		



		Rumination (mediator)

		-1.0489

		-.0035

		

		



		Humour (mediator)

		-.0465

		.1718

		

		



		Social support seeking (mediator)

		-.2156

		.0343

		

		



		Emotional expression (mediator)

		-.8784

		.1426

		

		



		Self-blame (mediator)

		-.3586

		.0875

		

		



		Emotional containment (mediator)

		-.5826

		.1388

		

		



		Wishful thinking (mediator)

		-.3203

		.6129

		

		



		Passive resignation (mediator)

		-.2562

		.1102

		

		



		Religious faith (mediator)

		-.0507

		.1091

		

		



		TOTAL (coping)

		-2.2359

		-.6502

		

		





3.3.3
Neuroticism and Training Stress: The Mediating Role of Coping 


The indirect effect of neuroticism on perception of training stress was significant with coping included in the equation (Table 12).  However, the direct effect of neuroticism on training stress became insignificant when coping was statistically controlled for.  Furthermore, the 95% confidence interval for the mediation effect did not include zero, suggesting that coping fully mediated the relation between neuroticism and perception of training stress.  Religious faith was the only coping strategy that was found to significantly mediate the path between neuroticism and perception of training stress.  Thus, increased levels of neuroticism were associated with the adoption of a religious faith coping strategy, which, in turn, was associated with greater training stress perception.

Table 12: The Mediating Role of Coping in the Path between
Neuroticism and Perception of Training Stress


		

		Coefficient 

		SE

		t

		P



		Direct effect of mediators on DV

		

		

		

		



		Problem-solving 

		.03

		.09

		.31

		.7574



		Cognitive restructuring 

		.08

		.09

		.87

		.3800



		Active distraction 

		-.19

		.08

		-2.46

		.0148



		Avoidance 

		.06

		.08

		.67

		.5000



		Rumination 

		.08

		.09

		.87

		.3875



		Humour 

		-.09

		.08

		-1.13

		.2609



		Social support seeking 

		.12

		.08

		1.52

		.1307



		Emotional expression 

		.15

		.09

		1.73

		.0849



		Self-blame 

		-.04

		.09

		-.42

		.6766



		Emotional containment 

		.06

		.09

		.71

		.4800



		Wishful thinking 

		-.06

		.09

		-.62

		.5363



		Passive resignation 

		.08

		.08

		1.11

		.2698



		Religious faith 

		.19

		.07

		2.67

		.0082



		Indirect effects (through mediators) of neuroticism on training stress

		.35

		.07

		5.08

		.0000



		Direct effects of neuroticism on training stress

		.15

		.09

		1.63

		.1036



		

		Bootstrapping 95% CI

		

		



		

		Lower

		Upper

		

		



		Problem-solving (mediator)

		-.0425

		.0196

		

		



		Cognitive restructuring (mediator)

		-.0299

		.0150

		

		



		Active distraction (mediator)

		-.0131

		.0474

		

		



		Avoidance (mediator)

		-.0403

		.0771

		

		



		Rumination (mediator)

		-.0606

		.1365

		

		



		Humour (mediator)

		-.0045

		.0481

		

		



		Social support seeking (mediator)

		-.0024

		.0573

		

		



		Emotional expression (mediator)

		-.0273

		.1973

		

		



		Self-blame (mediator)

		-.0682

		.0401

		

		



		Emotional containment (mediator)

		-.0653

		.1156

		

		



		Wishful thinking (mediator)

		-.1164

		.0510

		

		



		Passive resignation (mediator)

		-.0196

		.0834

		

		



		Religious faith (mediator)

		.0095

		.0492

		

		



		TOTAL (coping)

		.0547

		.3408

		

		





4.0
Discussion


The first goal of this study was to examine the unique role of coping in psychological well-being, over and above that of personality.  Consistent with the study hypothesis, coping played a significant and unique role in predicting psychological well-being.  As expected, coping styles appeared to represent a resistance factor in relation to psychological well-being problems, in that problem-solving and active coping (i.e., active distraction) were related to better psychological well-being or lower training stress, whereas emotion-focused coping (e.g., emotional expression, self-blame, and rumination) was related to poorer psychological well-being or greater training stress. This finding is consistent with other research, which has previously demonstrated that emotion-focused coping is associated with poorer, whereas problem-focused coping is associated with better psychological well-being [51, 52, 53].  Thus, although the use of avoidant and emotional coping strategies may be adaptive in some situations, especially as an immediate response to some traumatic events, over-reliance on or long-term use of these strategies may be a vulnerability factor in the development of psychological health problems [54, 55, 56].

It was also found in the present study that coping played an important role in the perception of training stress.  Specifically, active distraction predicted lower training stress, whereas rumination and religious faith strategies predicted greater training stress.  This finding is in line with previous research results [57, 58], which demonstrated an important and negative role of emotional coping in the perception of greater stress.  The findings regarding the religious faith coping strategy seemed to be inconsistent: on one hand, religious faith was found to be associated with greater life satisfaction, but on the other hand, it was associated with greater training stress.  The positive role of religious faith is consistent with previous research [e.g., 59, 60] showing that individuals higher in religious coping are likely to be more satisfied with their lives than others. While it is not clear why religious faith would increase training stress, it is possible that the nature of basic military training (e.g., acceptance of killing one’s enemy) might conflict with religious beliefs for some. Rosmarin, Krumrei, and Andersson [61] argued that links between religion and psychological distress are complex.  Their research results indicated that while positive religious core beliefs predicted better psychological well-being, negative religious core beliefs predicted greater distress.  Therefore, it is possible that the religious faith coping strategy measured is a poor predictor of psychological well-being and perception of training stress, since it only assesses the presence of religious beliefs.  Specific religious core beliefs should be assessed in order to better understand the path between religious faith and psychological well-being and perception of stress.

It is important to note that, although social support seeking was found to be associated with psychological well-being, it did not serve as a predictor of psychological well-being or perception of training stress.  One of the explanations for this could be that peers may not be as attentive to or understanding of the emotional needs of a person they recently met in order to provide adequate social support.  Indeed, seeking social support and obtaining social support were found to be two separate concepts [e.g., 62].  Similarly, Sandal et al. [63] suggested that the competitive, highly charged military environment may not encourage the sharing of personal concerns, decreasing both the likelihood of social support seeking behaviour and the effectiveness of using it.  In addition, as a part of the BOTC, trainees provide peer-review assessments of leadership qualities.  OCdts may be less likely to seek social support or otherwise display “weakness” while being evaluated for their leadership qualities.  It seems that both personality and coping play important and independent roles in the psychological well-being and perception of training stress of CF OCdts.


The second goal of the study was to identify the way in which coping influences the path between personality and psychological well-being.  Results of the present study provided partial evidence for the differential-coping effectiveness model, suggesting that coping may moderate the path between personality and psychological well-being.  According to this model, the coping strategies that an individual adopts to deal with stress can either buffer the path between some personality traits and psychological well-being or increase the risk for psychological health problems.  Consistent with the hypothesis, problem-solving and humour were found to moderate the path between personality (i.e., neuroticism) and life satisfaction.  Consistent with this, Sandal et al. [63] found that problem-solving coping was associated with better functioning during high-stress submarine missions.  It seems that while coping partially moderates the path between personality and psychological well-being, its direct role in psychological well-being is more profound.  An alternative explanation for the interrelationships between personality, coping, and psychological well-being is the differential coping-choice model, which has been based on the previous evidence that personality has a significant influence on the coping strategies used to deal with stressors [e.g., 64].  According to this model, coping would mediate the path between personality and psychological well-being.  This hypothesis was again only partially supported in this study.  Coping (i.e., rumination) served as a partial mediator between neuroticism and health symptomatology.  In addition, coping (i.e., religious faith) served as a full mediator between neuroticism and perception of training stress.  Increased levels of neuroticism were associated with the adoption of rumination and religious faith coping strategies, which, in turn, were predictive of poorer health symptomatology or a perception of greater training stress.


Therefore, the present findings provided partial support for both the differential coping-choice and the differential coping-effectiveness models.  While neuroticism influenced the adoption of some unhealthy coping strategies (e.g., rumination), not all coping strategies that neurotic individuals used were unhealthy.  If neurotic individuals used problem-solving or humour to deal with stress, their psychological well-being was better compared to other neurotic individuals.  Therefore, whereas personality defines some coping choices, other coping strategies are independent of personality and can either make individuals more vulnerable or buffer the impact of personality on their psychological well-being and perception of training stress.  These findings provided support for the differential choice-effectiveness model, as defined by Bolger and Zuckerman [30], which incorporates both the differential coping choice and differential coping effectiveness models.  According to this model, personality traits influence the adoption of certain coping strategies, which may be adaptive (or maladaptive) for some individuals but not others.  According to this model, it is important to take into account both the mediating and the moderating components of coping function when discussing the path between personality and psychological well-being.


The distinction between the differential coping-choice and the differential coping-effectiveness models has important implications for the military organization in terms of both selection and intervention strategies.  Although personality testing for personnel selection purposes was argued to be effective in selecting more psychologically resilient individuals into the stressful military environment [e.g., 8, 9], if it were possible to train individuals to cope better with stress, it would be unnecessary to select out potentially successful CF candidates.  Present findings demonstrate that at least some coping strategies are independent of personality style and, therefore, are more prone to change.  Moreover, it was previously suggested that both stress appraisals and coping patterns could be affected by training [for review, see cognitive behavioural modification model outlined in 65, 66].  While there has been no evidence that humour can be trained, despite the recognition of its valuable role in psychological well-being [67], research demonstrates that problem-solving coping can be enhanced with training [68, 69, 70].  The results of the present study suggest that providing stress and coping training (especially in the area of problem-solving coping) to CF candidates would be beneficial – it would reduce training stress, improve psychological well-being among candidates, and increase retention in the CF.  Such training should provide CF candidates with more information on various adaptive coping strategies that may be used to deal with basic training stress.


4.1
Limitations


There are several limitations that should be taken into account when interpreting the results of this study. Although previous evidence is supportive of the role of coping in psychological well-being [e.g., 32, 30, 33, 35], given the correlational nature of the present study, some caution should be merited, especially in making a cause and effect interpretation.  It is also possible that individuals with psychological health problems (e.g., low life satisfaction or poor health) develop emotion-focused strategies for coping (e.g., avoiding their own health problems or dissatisfaction or rumination about them), and, alternatively, these processes might be both caused by a third factor resulting in a spurious relation. Second, it is important to take into account that the personality of the OCdts was measured while they were taking their BOTC.  Although personality is considered to be stable by most personality researchers [e.g., 71, 72, 73], it is still possible that a stressful event, such as BOTC, affects an individual’s personality.  Given that BOTC is very structured and leadership behaviours are being assessed, some of the personality traits might have been temporarily elevated given the priming effect of the training.  Specifically, it has been previously found that neuroticism decreased and conscientiousness increased during basic military training [74].  Therefore, for future research, it will be important to seek an opportunity to collect personality and hardiness data on candidates before they start their BOTC.


Finally, due to the low number of females in this study, examining sex differences with respect to personality, coping, and psychological well-being concepts was not possible.  Previous research suggests that there are significant personality differences between men and women in that women demonstrate higher scores on neuroticism [75, 76, 77, 78].  Furthermore, gender differences have been previously found on coping [25, 79, 80, 81, 58], suggesting that men and women may use different strategies under stress.  Finally, previous research has demonstrated that women reported higher scores on psychological well-being than men [82].  Therefore, future research should stratify for gender in order to examine potential differences in personality and coping as well as in the paths between personality and psychological well-being and coping and psychological well-being among men and women in the CF.


4.2
Conclusion


The overall goal of the study was to understand the multifaceted relationships between personality, coping with stress, and psychological well-being in the military context.  Consistent with previous research, coping seems to play an important role in psychological well‑being of CF OCdts, over and above personality.  Therefore, providing coping training to OCdts could be beneficial.  There is evidence that coping patterns can be affected with training [65].  Furthermore, it has already been suggested that coping training should be provided to military personnel [83].  However, future research should consider and examine the best coping training method.  For example, future research should examine whether the intervention should focus on helping the individuals to choose effective coping strategies or to increase the effectiveness of the coping strategies these individuals already employ [30].  Training, focusing on the effectiveness of particular coping strategies (e.g., problem-solving and social support seeking), could be offered to individuals starting their basic training.  In addition, training that focuses on stress management and coping, including approaches of setting priorities to balance work and family within the context of the military environment could be offered [e.g., 84]. For example, Jones, Perkins, Cook, and Ong [85] describe the results of the intensive coping skills training program that was provided to military personnel by the Mental Health Department of the U.S. Naval Hospital in Japan. The results of their study demonstrated that the program was effective in reducing depression and anxiety symptoms and promoting healthy coping behaviors among participants. 

Future research should continue to examine the complex role of coping in the path between personality and psychological well-being while taking into account the limitations of the present study.  Specifically, future studies should examine potential differences between male and female CF candidates on personality and coping scales.  Were gender differences found, it would have important implications for the military organization and coping training.  Military men may potentially be at even greater need than women to obtain coping training, as men are less likely to adopt certain effective coping strategies, such as social support seeking, to deal with stress.  Consistent with this, Bray et al., [84] suggested that even though the military is a predominantly male organization that puts considerable emphasis on physical fitness and, therefore, may convey an image of a macho organization, military men are at least as likely as women to need interventions to ameliorate the effects of stress.


Finally, future research should expand the findings by introducing other important factors that may contribute to the process of coping with stress (e.g., availability and usage of social support) and examine other types of important organizational outcomes, such as physical health and job and training performance.  In addition, the mediating role of stress appraisals should be incorporated into the current personality, coping, and psychological well-being models.  It is possible that the paths between personality, coping, and psychological well-being differ based on the level of stress experienced.


Psychological health problems in high-stress military jobs are costly to both the individual and the organization.  As indicated by the findings of this study, both personality characteristics and coping strategies are strong determinants of psychological well-being and perception of training stress among CF candidates.  These findings should be taken into account when developing policy and intervention strategies that would reduce basic training stress and enhance psychological well-being of CF members.
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Abstract


Background: Concerns have been raised about the psychological effect of continued combat exposure and of repeated deployments. We examined the consequences of deployment to Iraq and Afghanistan on the mental health of UK Armed Forces from 2003 to 2010 and the effect of multiple deployments. 


Methods: We assessed the prevalence of probable mental disorders in four samples of participants. (1)  an post deployment initial study (2003–05) (2) a further post deployment study (including a follow up of the initial sample) (2007-2009) (3) a sample of troops deployed to Iraq (2009) and (4) a sample of troops deployed to Afghanistan (2010). Samples 1 and 2 were randomly chosen samples to ensure that they were wholly representative of the UK Armed Forces. All participants completed a questionnaire about their deployment experiences and health outcomes.


Main Findings: Sample sizes ranged from 611 to 9990 and response rates ranged from 56% to 99%. The prevalence of probable post-traumatic stress disorder in the most recent post deployment sample was 4·0% (95% CI 3·5–4·5; n=376), 19·7% (18·7–20·6; n=1908) for symptoms of common mental disorders, and 13·0% (12·2–13·8; n=1323) for alcohol misuse. After post deployment, regulars who had been to Iraq or Afghanistan reported significantly higher levels of alcohol misuse (odds ratio 1·22, 95% CI 1·02–1·46) and reservists reported significantly higher levels of probable post-traumatic stress disorder (2·83, 1·23–6·51). Regular personnel in combat roles were more likely than were those in support roles to report probable post-traumatic stress disorder (1·87, 1·26–2·78). There was no association with number of deployments for any outcome. There was some evidence for a small increase in the reporting of probable post-traumatic stress disorder with time since return from deployment in regulars (1·13, 1·03–1·24). Data from the in-theatre surveys were not dissimilar to the post deployment findings. The in theatre data showed that the prevalence of probable PTSD was higher in forward locations whilst the common mental disorders were more common in major bases.


Interpretation: Even in deployed samples, symptoms of common mental disorders were considerably more common that those suggestive of PTSD. At post deployment alcohol misuse is also far more frequently reported than PTSD. Overall, these findings show that in spite of UK Armed Forces personnel being engaged on high threat duties in Iraq and Afghanistan since 2002, the prevalence of probable post-traumatic stress disorder remains low indicating the considerable resilience of UK military personnel. These findings show the importance of continued health surveillance of UK military personnel in order to ensure high risk groups are monitored and spurious press and health media claims are firmly rebutted.


1.0
Background


Since the start of the 2003 Iraq War, over 130,000 UK Armed Forces personnel have deployed to Iraq, with approximately 60,000 UK Service personnel having deployed to Afghanistan since 2001.  In 2009, the Iraq operation ended for the majority of UK troops but the UK commitment to Afghanistan continued and indeed is on-going.  The UK commitment to these conflicts has cost the country financially and also in terms of UK lives lost.  In 2009 over £4.5 billion was spent on both campaigns and between the start of 2001 and February 2010, 263 UK Service personnel died in Afghanistan and 170 in Iraq since March 2003 (Fear, Jones et al. 2010). On Feb 14 2011 the number of UK Service personnel who have died in Afghanistan stood at 357. The number of deaths in Afghanistan now exceeds the number of UK military deaths during the Falklands War in 1982.  


Within the UK there has been considerable speculation about the mental health status of Service personnel who have deployed to Iraq and Afghanistan since 2003. In this paper we briefly report on four studies which have examined the psychological wellbeing of troops who have served in both theatres. The paper aims to explore what the real effects, upon personnel’s mental health, has been of serving in either theatre and to draw conclusions about the psychological resilience of UK military personnel.


2
Study 1

Because of concerns about the potential psychological effects of deploying troops to Iraq as part of the 2003 invasion force, the UK Ministry of Defence funded a planned cohort study in which a research team from King’s College London were asked to compare mental and physical health outcomes in two groups: individuals who had deployed on Operation TELIC 1 (the codename given to UK Armed Forces deployments to Iraq beginning in 2003), and individuals who were in the military at that time, but who were not deployed on Operation TELIC 1.  The initial phase of deployment where major combat duties took place was designated TELIC 1 and took place from Jan 18, 2003, to June 28, 2003. Subsequent deployments, each lasting about 6 months, were been designated TELIC 2, 3, and so on. The study was initially designed to compare the health of those deployed on Operation TELIC 1 with non-deployed service personnel; however by the time the survey begun (in 2004) personnel who had deployed on subsequent TELIC deployments could be identified in the control group. In order to ensure we could make proper comparisons between those who had served in Iraq and those who had not, personnel from the comparison group who had served in later Operation TELICs were reassigned to the deployed to Iraq group (Hotopf 2006).


2.1
Study 1 Methods


Participants were identiﬁed by the UK Ministry of Defence and a list of all personnel, excluding Special Forces and high security personnel, who had deployed on Operation TELIC 1 between Jan 18 and April 28, 2003, was generated. A similar list of all UK service personnel serving in the armed forces on March 31, 2003, but not in the TELIC 1 group was generated as the comparison group, which we refer to as Era. A random stratiﬁed sample was selected from the TELIC and Era populations. Sampling was done by assigning each individual to a stratum with a random number, sorting them into ascending order, and selecting the ﬁrst x individuals where x was the sample size for the stratum. The stratiﬁcation variables were service (Royal Navy including Royal Marines, Army, Royal Air Force [RAF]) and enlistment type (regular or reserve). The number of Era personnel sampled in each stratum was calculated from the proportions of personnel in each TELIC stratum. More individuals were sampled into the Era cohort, to take into account the 10% of regular military personnel who are medically downgraded (which indicates that an individual may not be ﬁt to deploy) at any one time. The extra individuals were also sampled to allow for the likelihood that some of the personnel in the Era cohort would have been deployed to subsequent TELIC operations. Because particular concerns had been raised about the effect of deployment on reservists, who constituted a numerically small proportion of those deployed, we oversampled this group by a ratio of 2:1.  


In total some 7695 TELIC 1 personnel and 10 003 Era personnel were sampled. We were regularly updated on deaths among potential participants by DASA, in order to avoid sending questionnaires and causing distress to families. 23 participants died before they could be sent questionnaires. We subsequently found that 176 individuals were ineligible for other reasons; 135 reservists were nondeployable, and address data were not supplied for 41 other people. The final number of individuals we actively followed up was 17 499. The study received approval from the Ministry of Defence (Navy) personnel research ethics committee and the King’s College Hospital local research ethics committee. 


The survey took the form of a 28-page questionnaire booklet, which included the information that participation in the survey was entirely voluntary, and that the researchers were independent of the Ministry Of Defence (MOD). Researchers visited bases and sent out up to three mailings of surveys in order to maximize response. The survey included questions about the nature of the deployment and health outcomes, which included symptoms of post-traumatic stress disorder, common mental disorders, general wellbeing, alcohol consumption, physical symptoms, and fatigue. The specific outcome scales used were the Post Traumatic Stress Disorder Checklist PCL-C (civilian version)(Weathers, Litz et al. 1994) and the General Health Questionnaire GHQ (12 item version)(Goldberg and Williams 1988).  Alcohol misuse was measured using the AUDIT questionnaire (Fear, Iversen et al. 2007). PTSD caseness was set at 50 or more on the PCL-C, common mental health disorder caseness was 4 or more on the GHQ and alcohol misuse was found to be present if personnel scored 16 or more on the AUDIT. 53 types of physical symptoms and symptoms of fatigue were also enquired about (Hotopf 2006).


2.2
Study 1 Results


The participation rate was 62·3% (n=4722) in the deployed sample, and 56·3% (n=5550) in the non-deployed sample. Differences in health outcomes between groups were slight. There was a modest increase in the number of individuals with multiple physical symptoms (odds ratio 1·33; 95% CI 1·15–1·54). No other differences between groups were noted. The effect of deployment was different for reservists compared with regulars. In regulars, only presence of multiple physical symptoms was weakly associated with deployment (1·32; 1·14–1·53), whereas for reservists deployment was associated with common mental disorders (2·47, 1·35–4·52) and fatigue (1·78; 1·09–2·91). There was no evidence that later deployments, which were associated with escalating insurgency and UK casualties, were associated with poorer mental health outcomes.


2.3 Study 1 Implications

For regular personnel in the UK armed forces, at the time of study 1 (published in 2006) deployment to the Iraq war had not, so far, been associated with significantly worse health outcomes, apart from a modest effect on multiple physical symptoms. There was, however, evidence of a clinically and statistically signiﬁcant effect on health in reservists.

3.
Study 2

In study 1 we showed that deployment to Iraq in 2003 (during the “war fighting” phase) was not associated with mental disorders among regular Service personnel but this was not the case for reservists.5 These results were in contrast to the data from the US where considerably higher proportions of personnel returning from deployment were identified as suffering from mental disorders, particularly post-deployment PTSD (Hoge, Terhakopian et al. 2007; Milliken, Auchterlonie et al. 2007). Furthermore, contrary to expectation, US PTSD rates had been observed to increase with time since return from deployment (Milliken, Auchterlonie et al. 2007).  Finally, we had also published research which showed that deployments totalling more than 12 months within a 3-year period are associated with mental disorders (Rona, Fear et al. 2007).   Operations in Afghanistan (codenamed HERRICK) and Iraq (codenamed TELIC) had continued longer than initially anticipated and when study 2 was conducted there was still no clear date for UK personnel to leave Afghanistan.


3.1
Study 2 Methods


Study 2 was a re-assessment of the mental health of those who participated in phase 1 of our cohort study (Study 1) which was set up to examine the impact of deployment to Iraq in 2003.5 However, in Study 2 we included two additional groups of UK Service personnel in order to represent the, then, current military structure (those who joined the military since 2003) and current operational deployments (those deployed to Afghanistan, between April 2006 and April 2007).  We aimed to: examine the legacy of the deployment to Iraq on the health of those who served there; the impact of multiple deployments of UK personnel to both Iraq and Afghanistan; and, assess whether or not these effects increase or decrease with time since return from deployment.  Study 2 was the first research to specifically examine the mental health of those deployed to both Iraq and Afghanistan from the UK perspective and the surveys were conducted between November 2007 and 30th September 2009. A slightly modified version of the original (Study 1) questionnaire was used and the main outcome measures were the same.

3.1
Study 2 Results

The participation rate was 56% (n=9990) and included regulars, reservists and those who had left the military.  The prevalence of symptoms of PTSD was 4.0%, 19.7% for symptoms of common mental disorders and 13.0% for alcohol misuse.  There was an effect of deployment to Iraq or Afghanistan among regular personnel for alcohol misuse (odds ratio (OR): 1.23; 95% confidence interval (CI): 1.03-1.47) and among reservists for symptoms of PTSD (OR: 2.84; 95% CI: 1.24-6.52).  Regular service personnel in combat roles were more likely than those in support roles to report symptoms of PTSD (6.9% vs. 3.6% respectively).  No association with deployment phase or number of deployments was observed for any of the outcomes.  There was limited evidence for an association between increased reporting of PTSD symptoms and time since return from deployment.  


3.3
Study 2 Implications


More than six years after operations had begun in Iraq and more than three years since operations had begun, in earnest, in Afghanistan we found that the UK Armed Forces personnel who had deployed to either or both theatres of operations had remained highly resilient. Overall, symptoms of common mental disorders and alcohol misuse were the most frequently reported mental disorders among UK Service personnel and, in contrast to reports relating to US forces, the prevalence of symptoms of PTSD was low.  We did, however, find an effect of deployment to Iraq or Afghanistan among regular personnel for alcohol misuse and for symptoms of  PTSD among reservists. Whilst we found a gradual increase in PTSD symptoms over the years since returning from deployment it was of a substantially lower magnitude than the effect reported in US troops and appeared to have reached a plateau some 4 to 5 years after returning home; however given that the effect was only a small one, further research would be needed to ascertain how long this effect might last.


4
Study 3


Studies 1 and 2 examined the psychological health of UK military personnel who had returned from serving in either Iraq or Afghanistan. The aim of study 3 was to examine the mental health status of troops whilst they were deployed. The Operational Mental Health Needs Evaluation in Iraq (OMHNE-I) – was carried out in Iraq (during TELIC 13) between 26 Jan and 27 Feb 2009(Mulligan, Jones et al.). 


4.1
Study 3 Methods


The OMHNE-I team consisted of two military personnel who spent about six weeks visiting the main operational areas in Iraq where UK troops were serving. The OMHNE questionnaire included two main outcome measures; the General Health Questionnaire (GHQ) and Post Traumatic Stress Disorder Checklist (PCL). Visits were carried out by asking the location commander to assemble all available personnel in one central location in order to receive a brief from the survey team prior to the surveys being distributed; the brief was supplemented by printed information sheets and was clear in telling participants that none of their answers would be fed by to their units in any way that would make it possible to identify individuals. Surveys were scanned into a Remark database using a TWAIN scanner. The Remark software had been used to produce the questionnaire. This allowed the software to ‘read’ the filled in boxes on the questionnaire and convert them to numerical information which was stored in the database. Although the scanning software was highly accurate it was necessary to ‘clean’ the scanned data where respondent’s answers were unclear. The cleaning process consisted of the OMHNE team manually entering data into the Remark database by examining scanned images of the questionnaire stored within the Remark software. Once the Remark database was complete, and cleaned, the data was transferred into a Statistical Package for Social Sciences (SPSS) version 15 database; this was possible by direct export from the Remark package. A variety of analyses were undertaken according to the nature of the analysis. Chi-Squared (χ2) analysis was used for categorical data, T tests were used to compare means of normally distributed data, Mann-Witney U tests were used to compare means of non-parametric data and logistic regression analysis was used to determine how variables interacted with one another in relation to outcomes of interest.

4.2
Study 3 Results


Of 611 participants, 20.5% scored above the cut-off on the, GHQ–12 and 3.4% scored as having probable PTSD. Higher risk of psychological distress was associated with younger, age, female gender, weaker unit cohesion, poorer perceived leadership and non-receipt of a pre-deployment stress brief. Perceived threat to life, poorer perceived leadership and non-receipt of a stress brief were risk factors for symptoms of PTSD. Better self-rated overall health was associated with being a commissioned officer, stronger unit cohesion and having taken a period of rest and recuperation. Personnel who reported sick for any reason during deployment were more likely to report psychological symptoms. Around 11% reported currently being interested in receiving help for a psychological problem.


4.3
Study 3 Implications

In an established operational theatre the prevalence of common psychopathology was similar to rates found in nondeployed military samples. This study also provided evidence that, at least whilst deployed, there remains scope for further improving the in-theatre resilience of troops to deal with operational stressors including raising awareness of the link between reporting sick and mental health and ensuring implementation of current policy to deliver pre-deployment stress briefs.


5
Study 4


Whilst Study 3 examined troops deployed to Iraq towards the end of the UK involvement in Iraq, at the time of that deployment the Iraq theatre of operations, whilst far from safe, was relatively mature. However, operations in Afghanistan were continuing and the death toll of UK military personnel deployed there was increasing. Study 4 was therefore an Operational Mental Health Needs Evaluation in Afghanistan (OMHNE-A) which aimed to assess the impact of cohesion, morale and leadership upon post-traumatic stress disorder (PTSD) symptoms and common mental disorders amongst UK Armed Forces personnel deployed to Afghanistan.

5.1
Study 4 Methods


The OMHNE-A research team deployed to Afghanistan between 23rd Jan and 26th Feb 2010 which was  during operation HERRICK 11. The research protocol was very much in keeping with that described for the OMHNE-I study (Study 3). UK Armed Forces personnel completed a self-report survey about many aspects of their current deployment, including perceived levels of cohesion, morale, leadership, frequency of combat exposure and also their ongoing mental health status during their deployment to Afghanistan.  Outcomes were symptoms of common mental disorder and symptoms of (PTSD).


5.2
Study 4 Results

The study team surveyed 1431 personnel which represented about 15% of the deployed force. Combat exposure was associated with both PTSD symptoms and symptoms of common mental disorder.  Of the 1431 participants 17.1% reported caseness levels of common mental disorder and 2.7% were classified as probable PTSD cases.  High unit cohesion, high morale and perceived good leadership were all associated with lower levels of common mental disorder and PTSD.


5.3
Study 4 Implications

The burden of psychological ill health was very much in keeping with that found in Iraq and within troops in their home bases. The resilience of UK troops to the high levels of combat exposure were, at least in part, due to high perceived levels of unit cohesion, morale and good leadership which appeared to act as buffers against the development of mental health problems associated with increased frequency of combat exposure amongst UK Armed Forces personnel deployed to Afghanistan.


6
Conclusions


This paper presents four studies which have examined the psychological health of the United Kingdom Armed Forces since the beginning of military operations in Iraq in 2003. The results of the studies, which have examined troops before, during and after deployment to both Iraq and Afghanistan, show a picture of remarkable resilience in that the psychological health of troops has remained remarkably consistent despite the high intensity operations carried out by the UK military in both theatres of operations.  As shown in Figure 1. data obtained from the various studies carried out by King’s College London show that the rates of probable PTSD vary between just below 3% to just below 6%. 


Interestingly the lowest reported rates of PTSD are within deployed troops suggesting that whilst troops are carrying out their primary role in a highly hazardous environment. Whilst this result might, in part, be artefactual as it the survey teams in Afghanistan were not able to visit every location in theatre and therefore it is possible that troops with high levels of psychological ill health could have been disproportionately unlikely to be in the study sample, the low rates found could also be a result of the high levels of unit cohesion and good leadership which the both of the deployed studies reported. Unit cohesion and leadership have been repeatedly shown to be protective to troop’s mental health.  


Apart from Unit Cohesion and Leadership, the presented data provides other clues as to the possible origin of the UK Armed Forces’ psychological resilience. Unlike US troops, UK personnel ordinarily deploy for no more than one year in three and deployment length is usually for six months as opposed to many of the US forces who deploy for up to a year at a time and spend more total time away than UK troops.  Also, UK forces have a staged return home from deployment, usually stopping over for 24-36 hours in Cyprus where the process of “unwinding” can begin. The UK post operational stress management process also includes the provision of a number of psychological briefings which both have been found, when given correctly, to be useful in both US and UK studies.


Other, less well researched, factors such as provision of family support, the provision of communications with families whilst deployed and the quality and availability of mental health services are also likely to affect the UK Armed Forces ability to deal with the stressors they encounter on deployment. Stigma, whilst shown through research to be an issue for UK troops, has also similarly been shown to affect other nation’s troops. Whilst more research on this topic is likely to be helpful, it is unlikely that especially low levels of stigma could explain the particular resilience of UK troops demonstrated in this paper. 


In conclusion, this paper is an amalgamation of research based upon a longitudinal high quality cohort study of troops in their home bases, some of which have deployed to high threat locations, and in-situ troops in such locations. The results show that UK military forces have remained remarkably resilient in spite of facing a considerable burden of operational stressors and whilst some potential contributors to this finding are discussed there is still a need for more research to investigate this matter further. In particular, it would be helpful if further studies could examine the reasons for the differences in prevalence of psychological ill health between the various coalition nations in order to identify whether factors such as tour length or post deployment management (including potentially the use of mental health screening which the UK Armed Forces currently does not use) might be important factors for force resilience.


Figure 1. 

Rates of Probable PTSD in UK Armed Forces In Relation to Deployment
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PTSD and Sensation Seeking

The present study analyses the relationship between posttraumatic stress disorder (PTSD) and sensation seeking in a sample of 292 members of the German armed forces. 131 soldiers had been on duty in Afghanistan and were thus at high risk for psychological traumatisation. The remaining 161 soldiers were conscripts currently in basic training. The following questionnaires were employed: Need Inventory of Sensation Seeking (NISS), Essen Trauma Inventory, Posttraumatic Symptom Scale and Impact of Event Scale-Revised. The study primarily aimed to examine the sensation seeking disposition of German soldiers in order to establish a baseline for further sensation seeking research. We therefore compared our sample of soldiers with various population samples investi¬gated in other studies using the NISS. A further aim of the study was to examine the connection between psychological traumatisation and sensation seeking. The soldiers had a surprisingly low sensation seeking disposition. Subjects with a higher symptom load on trauma associated scales obtained significantly higher sensation seeking scores.

 1
Introduction

Being a soldier often entails involvement in a number of dangerous activities such as, for example, patrolling in a hostile environment, taking part in combat or driving on potentially mined roads. General engagement in risky activities constitutes one part of a personality trait commonly referred to as sensation seeking. According to Zuckerman, whose work is related to the generation of an important and widely accepted conception of this personality attribute, sensation seeking can be defined as a "trait describing the tendency to seek novel, varied, complex and intense sensations and experiences and the willingness to take risks for the sake of such experience" [1]. The stereotype of a high sensation seeker might engage in a number of  risky activities like bungee jumping, freeclimbing or dangerous driving. There are, however many more factors involved in forming the trait than only activities like the ones mentioned above. A trait is defined as a pattern of thoughts, emotions and beavior that is consistent  across situations and time. The disposition toward sensation seeking is subject to interindividual variability and is generally measured using standardized questionnaires. The trait can, however, be operationalized in a variety of ways. The Sensation Seeking Scale-V (SSS-V) developed by Zuckerman, Eysenck, and Eysenck [2] represents the most popular measurement instrument. The sensation seeking disposition is determined on the basis of questions pertaining to a number of activities such as mountain climbing, parachute jumping or trying drugs. The trait is thus evaluated strictly at the behavioral level. In contrast, the Need Inventory of Sensation Seeking (NISS, see Roth et al. [3] for detailed description) assesses sensation seeking at the level of a need. The authors propose an operationalization of the trait as the need for new and intensive stimulation. The NISS is not behavior-dependent but rather addresses the frequency of enjoyment in connection with high (e.g. feeling one’s own heart beat) or low (e.g.doing or experiencing nothing)  arousal sensations.


Psychotherapists dealing with posttraumatic stress disorder (PTSD) and other trauma-related disorders have further proposed that psychological trauma and sensation seeking may be linked [4]. This issue is of particular interest in the context of high risk populations such as soldiers, fire-fighters or police officers, given that these professions are more likely to be chosen by high sensation seekers [5,6,7]. There are, however, very few publications dealing with the association between traumatic illness and sensation seeking [8,9,4]. We would like to point out, that in the authors perception sensation seeking is understood as a trait. There is, however, a different usages of the term found in the literature (e.g.[10] or [11]). Here, Sensation seeking is constricted to (dysfunctional) engagement in high risk activities.The need for stimulation in patients with anxiety disorder is significantly lower than among healthy individuals [12] (in Zuckermann [1]); [13]. The high comorbidity of PTSD and other anxiety disorders [14] may lead to the assumption that traumatized individuals have a lower need for stimulation and thus a lower disposition towards sensation seeking. This is supported by the findings of Neria et al. [8] and Solomon et al. [9] who described higher PTSD symptom levels in low sensation seekers.  On the other hand, numerous clinicians observed an engagement in high sensation-seeking activities in PTSD patients [4]. Wang et al. [4] found higher sensation seeking scores in veterans suffering from PTSD. Compared to controls, individuals with combat experience reached higher sensation seeking scores [15]. Orr et al [16] found no differences in general sensation seeking scores between PTSD patients and controls. 


Increased or decreased sensation seeking behavior might be one sign of a posttraumatic illness and therefore an indicator for PTSD. Given, however, that more powerful questionnaires are available in screening for trauma-related illnesses, how can measuring sensation seeking by means of sensation seeking scales be considered useful in diagnosing PTSD? A high tendency to deny the detrimental effects of occupational traumatization on one’s own health has particularly been demonstrated in high risk populations [17].  This denial of symptoms may also lead to a false negative screening result. While individuals may appear fully healthy, their effectiveness in the field could well be impaired by the effects of traumatization, including a change in sensation seeking behavior. The ability to evaluate risks associated with a specific situation is of utmost significance in high risk occupations. Danger estimation is known to be highly negatively correlated with sensation seeking disposition [1]. The displacement of sensation seeking disposition to either end of the continuum through traumatization may thus result in incorrect evaluations of situations and consequent changes in the behavior of the affected individual. Such behavioral changes are more likely to be noticed by squad leaders and peers than by troop psychologists and physicians. Therefore, the observations of squad leaders and peers may thus represent an economic and easy to use screening instrument when it comes to early identifying soldiers at risk.

2
Aims of the study


1. Sensation seeking disposition is to be investigated in a sample of German soldiers. The sample was divided into the following subgroups for comparison: soldiers with vs. without foreign assignment, low sensation seekers vs. high sensation seekers and low PTSD symptom level vs. high level. We also intend to compare our sample with a representative sample of the German population and university students.

2. The connection of sensation seeking and psychological trauma is to be examined in an explorative approach.

3
Methods


3.1 

Design


3.1.1 
Subjects


A group of 292 volunteers agreed to take part in a study designed to examine the psychological effects of deployment in Afghanistan (International Security Assistance Force) in comparison with conscripts (131 Soldiers with experience of foreign deployment (AFG), 161 draftees (CON)). See Table1 for sociodemographic characteristics. German soldiers did not regularly take part in combat-action in Afghanistan, but rather carried out patrolling duties in Kabul and Kunduz and provided reconstruction aid within the country. 

3.1.2 
Assessment Instruments


3.1.2.1
Need Inventory of Sensation Seeking (NISS)

The NISS comprises 17 items rated on a five point Likert scale, assessing sensation seeking as need. Roth et al. [3] developed the NISS on the basis of two separate subscales: Need of Stimulation (NISS-NoS) with items such as “I like to test my body limits.” or “I sometimes need a certain “kick” in order to feel good.” and Avoidance of Rest (e.g. “It can be pleasant to close yourself off from the outside world”). In line with the authors´ suggestion we only analyzed the 11-item NoS-Scale. The NISS was employed for the following reasons: (1) Soldiers may satisfy their need for stimulation via activities other than those mentioned in the SSS, such as, for example going on patrol, carrying a loaded weapon or engaging in combat training. (2) Since the questionnaire was completed in a group setting, it was considered possible that soldiers could select dangerous activities on the SSS solely in order to impress “peeking” neighbors. We believe that the NISS is less susceptible to this effect. (3) For the purpose of ensuring that the questionnaire was of a reasonable length, we preferred the 17-item NISS to the 40-item SSS-V or the use of both instruments. With Cronbach´s alpha of α=.82 for the NISS-total and α=.88 for the NISS-NoS-Subscale Roth et al. [3] marked the internal consistency as good.  Hauffa [18] found a high product-moment-correlation (r=.734; p<.01) between SSS-V and NISS-total in a sample of 40 German university students. Correlations of the NISS-NoS-Subscale with the SSS-V were not reported.

3.1.2.2
Essen Trauma Inventory(ETI)


The ETI is a self-rating questionnaire developed by Tagay et al. [19] for the purpose of identifying traumatic life events and posttraumatic disorders. The questionnaire was designed to meet DSM IV-criteria for PTSD (309.81; [20]). It is divided into four parts:


1. A trauma check-list with 15 items. 

2. Six questions covering DSM A1+A2 criteria. 

3. Twenty-three items assessing posttraumatic symptoms (DSM IV B+C+D-Criterion + peritraumatic dissociation) on a four-point Likert scale. 

4. Nine items measuring symptom-related impairment in daily life (DSM IV F-Criterion).


The ETI scores are calculated by adding the item-scores of section three. Sections one, two and four are used to evaluate the trauma and the clinical relevance of the traumatic experience which is mandatory for diagnosing PTSD or ASD. Reliability (Cronbachs alpha: α=.95) is excellent [19]. 


3.1.2.3
Impact of Event Scale – Revised (IES-R)


Posttraumatic psychological symptoms were assessed using the IES-R [21]. The German version of the Impact of Event Scale-Revised [22] is a 22-item self-rating questionnaire with a four-point Likert scale ranging from "never" to "often". The IES-R consists of three subscales: Intrusion with seven items, Avoidance with eight and Hyperarousal with seven items. Subscale scores are formed by summating subscale items. The global score is calculated using the following formula:


X=-(0.02*Intrusion)+(0.07*Avoidance)+(0.15*Hyperarousal)-4.36.


Values greater than zero are indicative of PTSD diagnosis. Maercker and Schützwohl [22] found good values for validity and reliability. Cronbach´s alpha ranged from α=.90 (subscale intrusion and hyperarousal) and α=.79 (prisoners) respectively α=.71 (criminality victims) for the avoidance subscale. Using a structured clinical interview (DIPS- Diagnostical interview for psychological disorders) as external criterion showed Kappa=.63, sensitivity=.76 and specificity=.88 for the prisoners and Kappa=.61, sensitivity=.70 and specificity=.89 for criminality victims.   


3.1.2.4
Post Traumatic Symptom Scale 10 (PTSS-10)


The PTSS-10 [23] is a brief PTSD screening instrument. We used the German version introduced by Schüﬀel, Schade, and Schunk [24] and validated by Stoll et al. [25]. The questionnaire contains ten items which assess symptoms such as nightmares, withdrawal, depression or sleep problems. Subjects were required to state the frequency of the respective symptoms over the last few days on a seven-point Likert-scale ranging from one (never) to seven (always). Stoll et al. [25] found optimal sensitivity and speciﬁcity values at a 35-point cut off. Internal consistency reached α=.91.

3.2
Procedure

All participants volunteered to take part in the study. The survey was conducted in a group setting. Soldiers were provided with information about the study and received instructions to respect the privacy of the other soldiers.


4 
Results

In order to test for influences of sociodemographic variables on questionnaire results, regressions and ANOVA were performed. As shown in Table2, there were no relevant significant associations between the covariates age, sex, family status, rank or education and trauma scores or NoS. The significant connections of gender and PTSS10, partner and PTSS10 as well as family status and NISS-NoS explain only up to four percent of the scales variety and are therefore not considered relevant.


4.1 
Sensation seeking disposition


The NISS has been applied in very few other population samples. Results are presented in Figure 1. According to the results of Hauffa [18], university students (N=40, 72.5% female, age: 22-37 years, Mage=25.2, SD=2.6, group setting) have a much greater need for stimulation (MNISS-NoS=31.7; t=-5.17; p<.001) than the group of soldiers. In order to compare our sample with representative German data we extracted all male subjects between 18 and 46 years of age (N=444) from a representative sample (see Roth et al. [3] for procedures and sociodemographics). The mean NISS-NoS score was significantly higher in the representative sample than in our sample of soldiers (MNISS-NoS=28.96; t=5.63; p<.01).

In light of the fact that university students obtain higher NISS-NoS scores, the hypothesis that education is a powerful moderator of sensation seeking would appear warranted. Nonetheless, a comparison of university students and soldiers with higher education (university entrance qualification or higher, n=38; mNISS-NoS=25.76; SD=9.03) also revealed lower NISS-NoS scores among the soldiers (t=-4.05; p=<.01). Lifestyle (i.e. being a university student versus working full time) might in itself be a more powerful moderator than age or education. This hypothesis has to be verified empirically.

4.2 Sensation seeking and psychological trauma


ETI-Values ranged from 0 to 48, PTSS10 scores from 10 to 47 and IES-R- scores from -4.5 to 1.23. The product-moment-correlation indicated a small but significant linear interrelation between trauma scores and the NISS-NoS. R-values were r=.192 for the ETI, r=.23 for the IES-R and r=.25 for the PTSS10. Correlations between trauma scores ranged from r=.68 for PTSS10 and IES-R to r=.71 for ETI and IES-R (p<.01 for all tests, see Table3 for detailed results).


The CON group reached significantly higher scores on the NISS-NoS (m=26.47 vs. m=23.46, t=-2.76 p<.01) and the IES-R (m=-3.75 vs. m= -3.99, t=-2.21 p<.05) than the AFG group (see Set one in Table1). Differences in PTSS10 (m=14.65 vs. m=14.37, t=-0.39 p=.70) or ETI scores (m=8.08 vs. m=6.73, t=-1.13 p=.26) were not significant. 


In order to identify differences between high sensation seekers (HSS) and low sensation seekers (LSS), we divided the sample into two groups using a NISS-NoS median split (see Set two in Table1). HSS scored significantly higher on both the PTSS 10 (m=13.5 vs. m=15.5, t=-3.0 p<.01) and the IES-R (m=-4 vs. m=-3.7; t=-2.51 p<.05). Differences between LSS and HSS in ETI-Scores were not significant (m=6.7 vs. m=8.3, t=0.83, p=.169).


The NISS was primarily used in order to establish differences between subjects with high and low symptom levels. A median split (based on ETI total scores) was used to create high versus low symptom load groups (see Set three in Table1). Subjects with higher symptom-scores ("HPTSD") obtained higher scores on the "Need of Stimulation"-Scale (m=26.5 vs. m=23.6; t=-2.51; p=.013) than those with lower scores ("LPTSD"). Both groups, however, remained below the level of the representative sample investigated by Roth et al. [3] (ΔmHIGH=2.49; t=2.66; p<.01; ΔmLOW=5.39; t=5.89; p<.01).

4
Discussion


The present paper addressed the sensation seeking disposition of German soldiers and investigated its possible link to psychological traumatization. In light of the lack of literature covering this combination of topics, we decided to adopt an explorative approach. 


A surprising result in the present study was the generally very low sensation seeking disposition found among soldiers. We expected soldiers, especially those in the AFG-group, to be characterized by a high sensation seeking disposition. Zuckerman [1] presented data suggesting that soldiers score higher on sensation seeking scales than the average individual but not as high as expedition climbers or parachutists. It is plausible that soldiers’ need for stimulation is satisfied by their job. The AFG-group might have received sufficient input during their duty in Afghanistan, and recruits may have been under stress in carrying out their basic training ("boot camp"). A further possible explanation for the low level of sensation seeking found in the present sample is the anchor effect described by Tversky and Kahneman [26]. It is conceivable that soldiers responded to sensation seeking items using their high sensation seeking military peer group as an internal reference for the "average person". In this case, scores would be relativized and would therefore only reach average sensation seeking levels, despite the fact that soldiers might actually have scored higher if they had used non-military persons as an internal reference. A number of the NoS items correspond to the stereotype of a soldier (e.g. enjoying the thrill of combat or going to the physical and psychological limit), while the self-perceptions of the individual might also have subconsciously influenced the response pattern. Schüffel et al. [24] for example, questioned soldiers serving in Cambodia concerning their professional motives and found that sensation seeking was not one of the central reasons for serving abroad. This supports the assumption that the self-perceptions of our sample do not necessarily correspond to popular stereotypes of soldiers. Unwilling to be pressed into this stereotype, participants of the present study may well have described themselves as low sensation seekers.


PTSD-positive Vietnam veterans examined by Orr et al. [16] showed no differences to healthy veterans in global sensation seeking scores measured by the SSS-IV. They scored higher only on the “Boredom susceptibility” subscale. It is, however, well-established that a high comorbidity exists between PTSD and other anxiety disorders [14]. Given that Hammelstein [13] as well as Favarelli et al. [12] found a reduced need for stimulation among patients with anxiety disorders, it can therefore be assumed that PTSD patients also experience a decrease in the need of stimulation. The lower sensation seeking scores in traumatized war captives and veterans [8,9] seem to support this hypothesis. Since correlations do not allow conclusions about cause and effect, one could also reason that a low sensation seeking disposition is a risk factor for the development of PTSD or other anxiety disorders. Low sensation seekers might be more likely to react with intense fear, helplessness, or horror in high arousal situations, especially in a traumatic situation. Solomon et al. [9] believe, the higher sensation seeking disposition to be a protective factor in soldiers exposed to combat-related stress. 

On the other hand, Wang et al. [4] and Wilson et al. [15] found high sensation seeking scores in traumatized soldiers. Since a high sensation seeking disposition, goes along with frequent high arousal situations and lower danger estimation, it is a possible risk factor for experiencing potentially traumatic events and thus for developing PTSD. There are also connections between PTSD and delinquency [27,28] as well as between PTSD and substance abuse [29]. Both have been found to be positively correlated with high sensation seeking scores (see Haapasalo [30] for delinquency and Roth & Herzberg [31] or Wagner [32] for substance abuse). This is in line with our results that also imply either a higher risk in high sensation seekers or an increase in the need for stimulating situations in traumatized individuals. The latter of these two possibilities is an effect, which is also observed by many therapists in patients suffering from PTSD [4]. 

In total, these contradictory results suggest that psychological traumata could have a substantial influence on the need for sensation seeking (or vice versa). The sensation seeking disposition might thus be displaced to either end of the continuum towards high or low sensation seeking. The literature and the weak differences between "LOW" and "HIGH"-PTSD groups in our study do not allow clear conclusions with respect to the nature of the relationship between trauma and sensation seeking. It is our view that, despite being labeled as a trait, the sensation seeking disposition can be altered by the experience of a severe trauma. However, this hypothesis as well as the role of sensation seeking disposition as a protective or risk factor can only be evaluated with further research.


The present paper addressed the disposition towards sensation seeking in German soldiers and further investigated its connection with psychological traumatization. It helps to understand the complicated nature of the connections between trauma and sensation seeking and contributes to the rare literature in this field of research. The possible clinical significance has also been discussed. In light of the explorative approach adopted, with reference to the results of our research and from a methodological point of view it can be observed that


· the sample is not representative, 


· self rating questionnaires have been used,


· we used a group setting,


· no longitudinal design has been applied,


· adequacy of controls and reference groups was limited.


A pre-post design is essential in examining the effect of a foreign assignment on sensation seeking in soldiers. In order to understand the possible links between sensation seeking and PTSD, a sample with higher symptom load, e.g. patients, is recommended. The use of structured clinical interviews would also improve accuracy of further studies.

Table 1: Subgroup Comparison

		Total 

		Set one

		Set two

		Set three



		

		AFG 

		CON 

		LSS 

		HSS 

		LPTSD 

		HPTSD 



		Sample size 

		N 

		292 

		131 

		161 

		138 

		145 

		131 

		128 



		Age 

		Mean 

		23.68 

		27.29 

		20.40 

		24.05 

		23.48 

		23.62 

		23.61 



		

		SD 

		5.68 

		5.98 

		1.49 

		6.14 

		5.31 

		5.49 

		5.6 



		Sex 

		Male [%] 

		93.8 

		97.4 

		93.2 

		94.2 

		93.1 

		96.2 

		91.3 



		Family status 

		Unmarried [%] 

		88.6 

		76.9 

		100 

		86.9 

		89.6 

		87.8 

		89.9 



		

		Married [%] 

		10 

		21.4 

		0 

		13.1 

		7.6 

		11.5 

		7.9 



		

		Divorced [%] 

		1.4 

		1.7 

		0 

		0.0 

		2.8 

		0.8 

		2.4 



		

		Partner [%] 

		40 

		57.3 

		26.1 

		44.2 

		38.2 

		38.2 

		41.7 



		Education 

		University Entrance [%] 

		13.7 

		12.7 

		14.3 

		11.6 

		15.3 

		15.3 

		11.8 



		Military Rank 

		Enlisted [%] 

		70.8 

		39.1 

		98.8 

		69.3 

		71.8 

		69 

		70.6 



		

		NCO [%] 

		26 

		54.8 

		1.3 

		28.5 

		24.6 

		27.9 

		26.2 



		

		Officer [%] 

		3.1 

		6.1 

		0 

		2.2 

		3.5 

		3.1 

		3.2 



		NoS 

		Mean 

		25.07 

		23.46 

		26.47 

		17.57 

		32.2 

		23.57 

		26.48 



		

		SD 

		9.05 

		8.19 

		9.35 

		4.05 

		6.26 

		9.04 

		9.22 



		ETI 

		Mean 

		7.64 

		6.72 

		8.08 

		6.73 

		8.32 

		1.31 

		14.1 



		

		SD 

		9.34 

		8.71 

		9.76 

		8.51 

		9.59 

		1.39 

		9.55 



		PTSS 10 

		Mean 

		14.57 

		14.37 

		14.65 

		13.48 

		15.52 

		11.91 

		17.42 



		

		SD 

		5.74 

		5.92 

		5.78 

		4.59 

		6.5 

		3.1 

		6.58 



		IES-R 

		Mean 

		-3.85 

		-3.99 

		-3.75 

		-4.0 

		-3.7 

		-4.24 

		-3.42 



		

		SD 

		.91 

		.79 

		.98 

		.76 

		1.02 

		.29 

		1.13 



		Sociodemographic data and main results for subgroups extracted from the total sample. Set one refers to soldiers after deployment in Afghanistan (AFG) vs. conscripts (CON), Set two low sensation seekers (LSS) with high sensation seekers (HSS). Set three compares soldiers with low (LPTSD) vs. high (HPTSD) scores on PTSD questionnaires. Mean scores on the Need of Stimulation subscale (Nos) and the different trauma scales (ETI, PTSS-10, IES-R) are presented at the bottom of the table.





Table 2: Analysis of sociodemographic data


		

		Age

		Sex 

		Family Status 

		Partner 

		Education 

		Rank 



		Test 

		Regression 

		ANOVA



		NoS 

		F = 1.793 

		F = .229 

		F= 4.999 

		F = .797 

		F = .260 

		F = .807 



		

		p = .193 


β = -.078 

		p = .633 


R2 = .001 

		p = .007 


R2= .035 

		p = .373 


R2= .003 

		p = .611 


R2= .001 

		p = .447 


R2= .006 



		ETI 

		F = 0.000 

		F =1.149 

		F=.061 

		F = 1.827 

		F = .496 

		F = .493 



		

		p = .992 


β = -0.001 

		p = .285 


R2= .004 

		p = .941 


R2= .000 

		p = .178 


R2= .007 

		p = .494 


R2= .002 

		p = .611 


R2= .004 



		PTSS 10 

		F = .311 

		F =10.964 

		F=.212 

		F = 9.802 

		F = .035 

		F = .395 



		

		p = .578 


β = -0.033 

		p = .001 


R2= .037 

		p = .809 


R2= .002 

		p = .002


R2= .034 

		p = .852 


R2= .000 

		p = .674 


R2= .003 



		IES-R 

		F = 2.894 

		F =3.176 

		F=.766 

		F = 3.214 

		F = .037 

		F = .639 



		

		p = .090 


β = -0.106 

		p = .076 


R2= .012 

		p = .466 


R2= .006 

		p = .074 


R2= .012 

		p = .847 


R2= .000 

		p = .529 


R2= .005 



		

		

		

		

		

		

		



		Analysis of the connection of sociodemographic data and Need of Stimulation subscale (NISS-NoS), Essen Trauma Inventory (ETI), Post Traumatic Symptom Scale 10 (PTSS10) and Impact of Event Scale (IES-R).





Table3: Correlations of trauma scales

		

		PTSS10

		IES-R

		NISS-NoS



		ETI

		.692**

		.712**

		.192**



		PTSS10

		

		.682**

		.246**



		IES-R

		

		

		.230**



		Correlations of Need of Stimulation subscale (NISS-NoS), Essen Trauma Inventory (ETI), Post Traumatic Symptom Scale 10 (PTSS10) and Impact of Event Scale (IES-R). ** p<.01





Figure 1: Mean Scores on the Need of Stimulation Scale (NISS-NoS) in different samples.
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ABSTRACT


The paper refers to the vast field of human effectiveness (HE) issues within the area of Human Factor and Medicine Panel (HMF). The best fit among the relevant topics of the Symposium seems to be: Family-Service Member Functioning. 


The simple and provocative question is addressed by the Authors: Do the service members who participate in military (combat, peace-making and humanitarian) operations really differ from the rest of the military personnel and from the society as a whole - regarding the quality-of-life indicators obtained from survey research? The answer seems to be crucial for the strategy of maintaining the well-being of service members and their families within their natural social environments as well as within the military organization.  


The Authors describe the findings of the survey conducted in March 2010 by the Department of Psychiatry and Combat Stress among the Polish Military Contingents (PKW) veterans and their colleagues from regular troops of the Polish Military remaining at home in their garrisons. For the sake of comparative analysis the same survey tool was adopted as the one prepared  by the renown Polish survey agency for the needs of the unprecedented survey on the Quality of Life in Poland made in 2007 on the huge national sample of 38.890 interviews that allows for extremely deep comparative data mining across specific segments of Polish society.  


A comparative analysis concerning the quality of life indicators shows that the PKW veterans achieve no lower scores then their colleagues from regular garrison troops. At the same time they do not differ from the Reference Segment of Polish population with one only but striking exception concerning general life prospects and the non-material aspects of vocational life.  


This indicates that quite good practices are used within the Polish Armed Forces to maintain the overall well-being of the PKW veterans on the equal or even the higher level than one can find among the rest of military personnel. However there is a serious problem concerning the vocational prospects for the community under study.


1.0  INTRODUCTION


For better understanding of the contents presented it is necessary to highlight a wider context of both practical and cognitive efforts undertaken at the level of the Ministry of National Defence that provided an inspiration for conducting the comparative life-quality survey on veterans of Polish Military Contingents comparing to the whole armed forces and a comparable segment of Poland’s population. This is why we should mention the source project that includes the research efforts being presented today: „System of Psychological and Psychiatric Support for Service Members and Veterans of Polish Military Contingents (PKW)” conducted by the Clinic of Psychiatry and Combat Stress of Military Medical Institute in Warsaw [2] 


The source project covers three groups of issues. 


· What patterns of life-quality among members and veterans of Polish Military Contingents (PKW) should not escape the attention of senior MOD officials in order to employ the best suited practices for the sake of the veteran‘s overall well-being including social respect for their endeavours and sacrifices?

· What is the level of well-being and satisfaction with the health care offered to the military personnel, whereas special focus is shifted towards the psychological and psychiatric support addressed to the members and veterans of military missions?

· Are there any non-medical issues (concerning  supplementary support or care to be taken by NGOs as well as by local communities) that should be considered indispensable for resolving problems of well-being and life quality of veterans? 


The research  programme aimed at provision of answers to these questions assumed breaking the whole task into two phases: 


Phase 1 focused on the issue no 1.


Phase 2 that covers  the remaining two areas of interest: no 2. and no 3.


2.0  RESEARCH STRATEGY


2.1  Strategy of the Phase 1

So far only Phase 1 has been implemented. It is conceived to obtaining an image of the quality of life              of the PKW veterans, sharpened with an adequate comparative perspective in relation to other commu-nities.


The strategy of the phase being discussed now is as follows:

A series of survey pictures of the life-quality and buoyancy is taken, with the emphasis on:

making use of some ready made survey tools (questionnaire entries) that are proven renowned for their accuracy and reliability as referred to the contemporary Poland’s conditions,

assuming a sufficiently deep and wide comparative perspective in order to find out what is common and what is particular about the picture of veterans’ life-quality and wellness, covering some chosen issues of healthfulness and sanity as well as both psychological and psychiatric care.

Currently we are focusing on this phase. However it  is worthy to give an idea of the rest of  the research plan of the source project, because it shows WHAT FOR is the comparative life-quality image at all.

2.1  Strategy of the Phase 2

As the aim of the phase 1 is directing the attention to possibly most promissing areas for the further explo-ration and scrutiny during the phase 2.  More extensive and diversified research strategy is implemented  to both: method selection and use of sophisticated computer-aided techniques. Main assumptions for the next phase are as follows:


Once some commonalities and particularities  of the veterans’ life-quality picture are discerned and fixed, it is decided to get on  a focused and more detailed observation of a few only, but significant „hot spots” that have proven worthy to go on, with the  emphasis on:

continual data acquisition among the target population with the aid of the innovative data acquisition tool, namely: CADAS Platform™ [3] equipped with a dedicated  web service that allows for staying constantly in touch with the very body of opinion that assumes here the shape of a closed social network,


adopting thereby standardized, possibly simple, but acurate indicators that should have the advantage of being easy and quick enough to generate valuable reports for experts and decision makers, 

continual acquisition of non-standardized „ethnographic” material e.g.: entries for survey open ends, in-depth interviews, spontaneous utterances, letters, stories, blogs etc.) in order to detect and explore unrevealed or newly emerged ‘phenomena within the area of the study. 


Supposedly in the  next spring (2012) the whole (source) project should be brought to its end.


3.0  ACQUISITION OF EMPIRICAL DATA


3.1  Observation model

Let’s take a closer look at the observation model that has been used in Phase 1 being discussed here.


It includes probing of the quality of life by two independently conducted opinion polls. 


One was carried out on a representative sample of Poland’s population, with selecting out a comparative reference group, adequate for the community of PKW veterans.


The other one was conducted on a representative sample of vocationally active soldiers of Polish Armed Forces, extended by former participants of combat, peace-making or humanitarian missions. In this case identical life quality indicators were used as in the whole-Poland survey.  Moreover, carefully selected problems of situations during deployments were surveyed along with issues of psychological and psychiatric care that will be the subject of analyses within the forthcoming next stage of the source project’s realisation. They will be considered then together with non-standardised data collected by means of the social web panel that concentrates not only active personnel of military missions abroad but also the injured who have ended their adventure with the armed forces. 


Here are some details on the whole-Poland sample.


3.2  Comparative data source

The comparative data source is the survey conducted by the CBOS (Public Opinion Research Center): „Life Conditions of Polish Society – Problems and Strategies” [1]  that offers a perfect benchmark for              the specific findings of the Military, due to:

· The representative, randomly drawn, extraordinarily numerous (N=38,890) sample of Poland’s  general population that allows for extremely deep comparative data mining across specific segments of Polish society.


· The reference segment of Polish society filtered out  from the survey database for comparative purposes.

Findings of the military sample are not directly compared to the indicators of general population of Poland as a whole. Instead of that the sub-sample of 2024 cases is extracted that match the following attributes that distinguish the servicemen of Polish Armed Forces, namely being:  


Males (disregarding a very small service-women fraction), 


Full-time employees, 


Those who work for  public (state) institutions and agencies, 


Within the same age spectrum as the military servicemen. 


3.3  In-house survey

The data imaging the unique traits of military communities were obtained by means of an in-house standard survey conducted by The Military Medical Institute on: “Life-Quality and Well-Being of Service Members and Veterans of Polish Military Contingents (PKW)”, based on the combined sample consisting of: 

· The main representative sample of 526 vocationally active soldiers of Polish Armed Forces. It was built by the Military Bureau for Social Research in accordance with the departmental procedures of drawing survey participants from military units across the domestic garrisons. 


· „Booster” of 114 active soldiers who have formerly served in Polish Military Contingents. It expanded the chosen subgroup of the main sample. The drawing rule was: 100% veterans from military units drawn into the main sample receive invitation to the poll. 


The field-work was accomplished in March 2010 by the professional personnel of the Military Bureau for Social Research of Polish MOD.


3.4  Compatibility issue

It is noteworthy that the military survey was conducted in spring 2010, i.e. in the first phase of the crisis disturbances in world markets while the whole-Poland comparative data were collected in the autumn of 2007, in the period of a relative boom. The time distance of 2.5 year, the end of which was rich in important changes in the economic situation in the world, may raise concerns about legitimacy of the life quality comparisons.


Having analysed long-term fluctuations of the life-quality indicators in Poland, presented in the report of the CBOS survey referred to, it can be noticed that they have not undergone any significant changes in the recent dozen or so years. No rapid worsening has been observed even after the outbreak of the financial crisis connected with the Lehman Brothers’ bankruptcy in 2009 and a quite significant drop in exchange ratio of Polish currency.


As no funding was available for conducting a dedicated nationwide survey in parallel to that carried out within the armed forces, it was decided to make use of the comparison potential offered by the huge sample of more than 38,000 interviews conducted on order of the Chancellery of the President of the Council of Ministers. 


Let’s return to the military sample within which PKW veterans, representing the primary centre of interest in the discussed research project, were separated.


4.0  DISTINGUISHING FEATURES OF PKW SERVICEMEN

PKW servicemen differ from the rest of vocationally active soldiers of Polish Armed Forces in few res-pects that should be kept in mind during the discussion on the presented survey findings. 


4.1  Type of position

The lower-level commanding officers of the operation troops are much more frequent among PKW servicemen (36%) as compared to the general sample (21%), at the cost of headquarters-, logistic- , administration and other officers. Chi-Square 2-sided Sig level = 0.022

4.2  Vocational experience

In terms of vocational experience we notice that rooky servicemen (having no more than 5 years of voca-tional military service) prevail (61%-71%) within the two military personnel fractions under comparison. However, the experienced soldiers (6-10 years of vocational career) occur much more frequently (39%) among PKW veterans as compared to the general Polish Armed Forces sample (23 %). Chi-Square 2-sided Sig level = 0.008


4.3  Age

In terms of the age there are two times less of the youngest people among PKW veterans: up to 25 years old (12%) as compared to the general Polish Armed Forces’ sample (24 %). 


In the same time within the PKW sample there are much more servicemen who belong to the next two age intervals: from 26 up to 35 year (63%) as compared to the general Polish Armed Forces’ sample (40 %).


Age’s potency of PKW forces is considerably boosted.  Chi-Square 2-sided Sig level = 0.003


4.4  Mission type

In order to supplement the image of the PKW veterans community’s image it should be mentioned here that they represent the whole spectrum of experiences that can be currently taken out from participation in Polish Military Contingent. Here we have participants of all kinds of missions, with the largest share of combat missions.


Frequency distribution of the mission type among the PKW veterans is as follows:


38% -  Combat only,

24% - Humanitarian only,

23%  - Peacekeeping only,

14%  - Miscellaneous including combat,

  1%  - Miscellaneous without combat. 


4.5  General profile of PKW veterans


As can be seen, PKW veterans are really the cream of the cream. This is the group where people fulfilling front-line (command) functions, those having a more extensive experience measured with the number of service years in the forces and also people in their best young years (but already not youth) to manage difficulties and risks of the service, occur much more often than in the general Polish Armed Forces’ sample. Let’s notice that all these distinguishing features do not represent any unambiguous premises                 of either worsening or improvement of life quality indicators in this community. 


5.0  COMPARATIVE OBSERVATIONS CONCERNING PERSONAL FEELINGS


With the kind permission of CBOS Foundation the following four  indicators have been adopted from their grand project in order to discern peculiarities of PKW servicemen personal feelings about their life-quality against the regular military servicemen and their civilian counterpart:


General Feeling of Being Pleased with Life,

Aspects of Life Satisfaction,

Mental Condition,

Resourcefulness /Helplessness.  

5.1  General Feeling of Being Pleased with Life


Table. 1. General feeling of being pleased with life

		General Satisfaction                     about Whole Life

		Average
(1-5)

		Very

Pleased
(5)

		Rather

Pleased
(4)

		Moderately

Pleased
(3)

		Rather                              Not Pleased
(2)

		Very                  Displeased
(1)



		Polish Armed Forces (WP) in total

 n=512

		3.956

		18.9 %

		61.8 %

		16.2 %

		2.2 %

		0.9 %



		WP - PKW Veterans

n=114

		4.061

		22.8 %

		64.0 %

		11.4 %

		0.0 %

		1.8 %



		CBOS Reference Group n=2,021

		4.020

		22.0 %

		59.4 %

		17.1 %

		1.4 %

		0.0 %





Three things are noteworthy here (Tab. 1):

A high and surprisingly equalized level of the general life satisfaction indicator in all three communities.

Servicemen are not different than the comparable segment of society. 


PKW veterans seem to have a slightly better score than the rest of the armed forces and the reference group of Poland‘s nationwide sample, but the difference is not statistically valid. 


5.2  Detailed aspects of everyday life satisfaction

A very interesting image emerges from a hierarchy of 11 realms of life satisfaction sorted by the dimini-shing value of satisfaction indicator*). The fact that attracts attention is a clear hierarchy of the areas associated with satisfaction: the privacy area is a stronghold of satisfaction while the area of vocational and material status more often generates a sense of dissatisfaction.

Table. 2. Satisfaction scores across 11 detailed aspects


		Satisfaction Aspect

		WP                              in General

		WP – PKW Veterans

		CBOS
Reference Group



		Children 

		4.18

		4.618

		4,669



		Marriage 

		4.374

		4,293

		4.541



		Friends and Closest Acquaitances 

		4,096

		4.237

		4,227



		Place of Residence 

		3,918

		4.088

		4.021



		Health Condition 

		3,958

		4.027

		4.012



		Education and Skills 

		3.756

		3.886

		3.951



		Housing Conditions 

		3.164

		3.268

		3.811



		Job 

		3.583

		3.696

		3.810



		Prospects for the Future 

		2.758

		2.938

		3.549



		Material Conditions of Life 

		3.215

		3.283

		3.317



		Incomes 

		3.099

		3.079

		2.981





*) Average value of responses between: 1 for  being “very unsatisfied”  and - 5 for being  “very  satisfied” with the given aspect.

In the hierarchy of 11 aspects of life situation (Tab. 2)  we observe that:

Private life elements (family, acquaintances, residential environment) get the highest score. 


The second position goes to elements of personal capital (health, education). 


The next positions are given to professional activity (job, career prospects) while material situation (incomes and material conditions) is at the very bottom. 


Career prospects are perceived differently in the communities being compared.

One thing should receive immediate attention, namely the difference in level of satisfaction with   prospects  for the future between servicemen and civilians from the reference group:

Civilians show much better attitude in relation to their general  prospects for the future than the milita-ry.

Thereby PKW participants show a slightly better feelings than the general military personnel.

More detailed findings to be reported below give us another occasion to look carefully at some other aspects of the problem.


5.3  Detailed aspects of mental condition

The mental condition of the civilian and military communities being examined were surveyed by means of a battery of 10 questions about frequency of experiencing 6 negative feelings and 4 positive ones.  The indicators obtained are within the range:


from 1 (the least desirable frequent experiencing of negative feelings and rare experiencing of positive  feelings).


to 4 (the most desirable frequent experiencing of positive feelings and rare experiencing of negative feelings).


Scores concerning the indicators for negative feelings are as follows (Tab. 3):


Table.  3.  Aspects of life satisfaction – negative feelings

		Negative Feelings 

		WP 

in General

Average Value                     (1-4) 

		WP                     Veterans   PKW                             Average Value 

(1-4) 

		CBOS Reference Group
Average Value               (1-4) 



		Being Unhappy

		3.352

		3.482

		3.422



		Rage

		3.270

		3.554

		3.320



		Helplessness

		3.215

		3.325

		3.272



		Discouragement

		2.957

		3.228

		3.067



		No control of life

		2.023

		3.14

		3.016



		Irritation

		2.804

		3.098

		2.798



		Index for all negative feelings

		2.922

		3.108

		3.149



		Minimum (least desired) = 1; Maximum (most desired) = 4





Scores concerning positive feelings are as follows (Tab. 4):


Table 4.  Mental condition – positive feelings


		Positive Feelings

		WP

In General

Average Value                    (1-4)

		WP –PKW Veterans                             Average Value                            (1-4)

		CBOS  Reference Group
Average Value                     (1-4)



		Certainty Things Are Good 

		2.646

		2.735

		2.820



		Satisfaction due to Success 

		2.640

		2.561

		2.802



		Pride in Achievements 

		2.569

		2.667

		2.772



		Curiosity 

		2.545

		2.474

		2.684



		Index for all positive feelings 

		2.598

		2.607

		2.769



		Minimum (least desired) = 1; Maximum (most desired) = 4





The aggregated index was calculated for all 10 components (Tab. 5):


Table. 5.  Mental Condition – Aggregated Index

		Aggregated Index 

		WP     

 in General
Average value                    (1-4) 

		WP –PKW                        Veterans
Average value               (1-4) 

		CBOS Reference Group
Average value                     (1-4) 



		All feelings – negative   and positive 

		3.489 

		3.533 

		3.535 



		Minimum (least desired) = 1; Maximum (most desired) = 4





The above results are unambiguous. We find out two things:

High and very even level of 10 mental condition indicators in all three communities. 


Servicemen, and especially PKW veterans, are not different than the comparable society segment. 

The lack of diversity in the communities surveyed in terms of the mental condition indicators results probably from the universal nature of observed feelings. They are experienced by all people, they are elusive and finally they may accompany nearly all everyday life events. It seems highly probable that                 a significant differentiation in these indicators would be revealed primarily on the ground of differences in individual mental constitution of human individuals (temperament, balance, fear level, etc.), but with no direct bearing on social-structural membership alone, with the provision however that some structures tend and  affiliate peculiar types of personalities to promote specific behaviour among its members.


5.4  Feelings of Resourcefulness / Helplessness 


We see a similar lack of differences is to be discerned in the area of resourcefulness and helplessness feelings. Frequency of occurrence of four negatively defined situations was surveyed in the group              of negative feelings (Tab. 6).


Table. 6.  Resourcefulness / helplessness – negative feelings


		Negative Feelings 

		WP 

in General

Average value                   (1-4) 

		WP-                       PKW Veterans                             Average value                         (1-4) 

		CBOS                 Reference Group
Average value                          (1-4) 



		It often happens to me that I begin something but then I’m seized with discouragement and give up before achieving the goal. 

		3.655

		3.789

		3.640



		I’m horrified by the thought that in order to achieve something                      I would have to start many things anew. 

		3.236

		3.372

		3.199



		I have a slight control over the events that happen to me.

		3.061

		3.114

		3.109



		In current Poland one cannot expect an improvement in his/her situation. 

		2.994

		3.026

		3.027



		Index for All Negative Feelings 

		3.235

		3.325

		3.246



		Minimum (least desired) = 1; Maximum (most desired) = 4





There was surveyed also the occurrence frequency for four positively defined situations (Table 7):


Table. 7.  Resourcefulness / Helplessness – Positive Feelings


		Positive Feelings 

		WP

in General

Average Value 

(1-4)

		WP –PKW Veterans                             Average Value                     (1-4)

		CBOS                          Reference Group
Average Value                (1-4)



		Certainty Things Are Good

		2.646

		2.735

		2.820



		Satisfaction due to Success

		2.640

		2.561

		2.802



		Pride in Achievements

		2.569

		2.667

		2.772



		Curiosity

		2.545

		2.474

		2.684



		Index for all positive feelings

		2.598

		2.607

		2.769



		Minimum (least desired) = 1; Maximum (most desired) = 4





The aggregated indicators look as follows (Table 8):

Table 8. Resourcefulness/Helplessness – Negative and Positive Feelings

		Aggregated Index 

		WP     

 in General
Average value                    (1-4) 

		WP –PKW              Veterans
Average value               (1-4) 

		CBOS Reference Group
Average value                     (1-4) 



		All feelings – negative   and positive 

		3.489 

		3.533 

		3.535 



		Minimum (least desired) = 1; Maximum (most desired) = 4





The conclusions are as clear as in the case of mental condition indicators:

High and very even level of  8 resourcefulness / helplessness indicators in all three communities. 

Servicemen, and especially PKW participants, are not different than the comparable society segment.


5.5  Discussion concerning personal feelings


The four above presented aspects of personal feelings concerning satisfaction with life, e.g.:

General Feeling of Being Pleased with Life


Detailed Realms of Life Satisfaction (with one striking exception of life prospects among 11 items)


Mental Condition


Resourcefulness /Helplessness  


have one fundamental commonality, namely the lack of statistically important diversity across the communities surveyed.


This similarity to be discerned in the armed forces and in civilian population, means that we have normal people in Polish Armed Forces, and, to be more precise: there are no signs of concentration of people  showing peculiar features of sensitivity or personality. 


This observation is equally trivial and important because as a matter of fact it shows the process of candidate selection for military profession is not distorted. Anyway it allows for considering the area of recruitment practice in Polish Armed Forces rather unimportant in the context of shaping the soldiers’ mental health and provision of psychiatric prevention. What’s more important, this refers to both the general population of soldiers being trained in their garrisons in Poland and those deployed within PKW.


This result directs closer attention to intra-military premises of developing soldiers’ quality of life and mental condition in the areas showing the occurrence of significant differences, i.e. in the feelings of the three communities surveyed about their material and vocational situation.


6.0   COMPARATIVE OBSERVATIONS CONCERNING EARNINGS AND VOCATION


Another two  indicators have been adopted from the grand CBOS project in order to discern peculiarities of PKW servicemen personal feelings about their material and vocational situation against the regular military servicemen and their civilian counterpart :


Material Situation


Vocational Situation.


6.1  Material situation

Table 9. Material Situation


		Which one of the expressions listed bellow is the best description of how money is spent in your household ?

		WP                        in General


ln=503

		WP-
PKW Veterans n=114

		CBOS
Reference Group n=2,024

		CBOS
Population                     in General n=38,866



		

		%



		We live very poorly – I (we) do not have enough                         to fulfil even the   basic needs. 

		1.6

		0.0

		0.7

		3.2



		We live modestly – we have to be very economical   every day. 

		12.7

		12.2

		15.5

		26.1



		We live averagely – we have enough for everyday                         life but we need to save money for major purchases. 

		69.8

		66.1

		64.4

		55.7



		We live well – we have enough for many things                        without special saving 

		14.9

		21.7

		18.2

		13.9



		We live very well – I (we) can afford some luxury. 

		1.0

		0.0

		1.3

		1.1



		Total

		100.0

		100.0

		100.0

		100.0





We see surprising differences among the communities compared in terms of the distribution of statements on money management, whereas one can easily discern (Tab. 9): 


Particularly high percentage of good material condition indications among PKW participants. 

Dissimilarity of the distribution in Polish society as a whole. Negative opinions predominate here and the domination of the middle of the scale is smaller.


A striking  distribution consistency for feelings concerning the material level of life in both military communities and  in the reference segment of Polish society.

The presented results  allow for determining the status of the feelings of the surveyed veteran community as relatively the best comparing to the other communities. Therefore this area of reality can be estimated as not too much promising for explanation of the MoD’s troubles with bad moods and threats to mental condition of the PKW veterans.


However, this is not the case with issues related to vocational situation. An indication has already emerged earlier, in the context of a general perception of life prospects, that this is a hot spot in soldiers’ life situation, especially that of PKW veterans, comparing to feelings of the corresponding segment of the general population.  And here is a more detailed picture of the issues involved. 


6.2  Vocational situation

Table 10. Vocational situation 


		Does your current job…

		WP                        in  General n=513

		WP
-PKW


Veterans                        n=114

		CBOS
Reference Group                         n=2,023



		require improvement of skills

		3.661

		3.775

		3.920



		is interesting?

		3.617

		3.685

		4.009



		is in line with your educational background?

		3.331

		3.339

		3.854



		give a sense of important tasks?

		3.312

		3.405

		4.140



		provide employment certainty?

		3.095

		3.216

		4.013



		provide good compensation?

		2.941

		2.991

		2.863



		provide chances for development?

		2.654

		2.628

		3.475



		is connected with allowances?

		2.586

		2.622

		3.237





A striking dissimilarity of distribution can be observed in the reference group filtered out from the nationwide sample where belong:  men-civilians in their prime, full-time employees of the public sector, having  the same age profile as professional soldiers (Tab. 10):


· Comparing to the civilian reference group, both PKW veterans and regular servicemen show surprisingly and in the same time alarmingly low level of vocational satisfaction.

· The non-material aspects of the vocational activitiy  constitute the outstanding differences between   the military and the comparable fraction of general population. Here belong especially: chances for development and employment certentainty, as well as: sense of task importance, interesting job and allowances.

· The military on the other hand more often than civilians demonstrate satisfaction with their compen-sation.


6.3  Discussion concerning material and vocational situation

In this place we encounter the extremely important problem of a non-material gratification by such factors like:  vocational elevation, increasing prestige and paying respect and alike. It seems to be a curiosity that civilians working for public institutions achieve satisfaction in this dimension more frequently than servicemen and especially PKW veterans.


There are at least two competing hypotheses requiring possible examination by means of further research:

Polish Armed Forces are currently undergoing a deep reconstruction in terms of its organisational structures, human capital, social image, etc. that results in the fact the existing promotion mechanism and career prospects are not perceived as good as in more stable civilian structures.


The military by its nature (as a bureaucratic organisation) generates very formalised endemic mechanisms of career path and promotion that constitute too stiff a straitjacket for career aspiration of the personnel who in particular expect deficit non-material gratifications corset  in exchange for their devotion and exposure to health or even life. A shortage of these gratifications does not have to be associated with any mistakes or distortions of the official practice. Even with perfect promotion procedures it is not possible to move up career prospects for all those who deserve it. 


The better result of the veterans against the background of other soldiers indicates that within the bureau-cratic structure of Polish Armed Forces there are visible some modest positive effects of non-material gratification elements (a formal promotion or community prestige) connected with participation in PKW.


7.0  CONCLUSIONS

Two points should be made regarding the hitherto empirical findings that should count as lessons learned from the reported research:


· Life quality of PKW veterans in general does not differ from condition of either the whole population of Polish Armed Forces‘ soldiers or the comparable segment of general population of Polish society and in some cases it is even better.  


· The only observed phenomenon that requires special attention of the central-level decision makers                        is a deficit of the sense of vocational prospects and non-material values of performing the profession. 


Point number 2 indicates the most promising area of exploration for the Phase 2 of the source project.


As regards the indications for policy makers within the military, it appears that the most promising area of effective mental condition stabilising and improving veterans’ feelings on life quality is that of life prospects and in particular the issues of non-material gratifications provided in exchange for efforts and devotion. We mean not only promoting real achievements in individual careers within elevation procedures but also the rare good of colleague’s friendliness, social respect, just appreciation of services and fair appraisal of professional achievements of people wearing uniforms.  


Perhaps let’s start with inviting retired soldiers to the ceremony of exchanging Christmas greetings and simply counting the pensioners to our regiment, battalion or company tribal elders, even if they took off their uniforms quite a long time ago and talk nonsense a little bit.... 
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Abstract 


Objectives- Previous studies have shown that poor cognitive and social functioning are associated with increased risk of suicide. This study aimed to examine the association between social and cognitive functioning in adolescence and later completed suicide.  


Design- Historical prospective cohort study


Setting and Participants- Data from the Israeli Draft Board Register for 756,223 Israeli male adolescents aged 16-17 was linked to a causes-of-death data registry, enabling up to 20 year follow-up (mean 10.4 year) for completed suicide (N=993). Results- Poorer cognitive and social functioning were both associated with increased risk of later suicide (adjusted HR=1.44, 95% CI: 1.18-1.76 and adjusted HR=2.3, 95% CI: 1.53-3.4, respectively).  Regardless of their level of social functioning, adolescents who scored one point or more below their siblings on the social functioning scale had increased risk of later suicide (adjusted HR=1.41, 95% CI: 1.09-1.82).Conclusions- In adolescent males, poor cognitive and social abilities are associated with a slightly increased risk of later suicide. Male adolescents who function poorly compared to their brothers are also at increased risk for later suicide. These data underscore the importance of cognition and social abilities in understanding the phenomenon of suicide, and particularly indicate the significance of sibling rivalry in the etiology of suicide. However, because suicide is a rare event and poorer cognitive and social function in the general population is very prevalent, these characteristics are not useful as clinical predictors of suicide.


1.0
INTRODUCTION 


Suicide is the third most common cause of death in individuals aged 15-44 years 1, and is a complex outcome of multiple, inter-related genetic and environmental factors 
 ADDIN EN.CITE 
[2, 3]
. Several investigators have studied the association between social isolation and risk of suicidal thoughts and behaviour 
 ADDIN EN.CITE 
[4-6]
. Johnson et al. 
 ADDIN EN.CITE 
[7]
 reported that severe interpersonal difficulties, including difficulty making new friends, loneliness and interpersonal isolation, lack of close friends, and poor relationships with friends and peers, were significantly associated with risk for suicide attempts during late adolescence or early adulthood. 


Findings regarding cognitive functioning have been inconclusive, with some suggesting that those with higher IQ are more prone to suicide 
 ADDIN EN.CITE 
[8-12]
, while others reporting an inverse
 ADDIN EN.CITE 
[13-16]
, or no 17[]
 association between IQ and suicide. Gunnell et al.14[]
, in a cohort study of approximately one million Swedish men found that low cognitive functioning was strongly related to subsequent risk of suicide, and that the highest risk was found among those with low cognitive abilities whose parents were highly educated.


Most previous studies used suicidal ideation or attempts as the main outcome measure rather than completed suicide 
 ADDIN EN.CITE 
[4-7, 15]
. Further methodological problems include relatively short follow-up 
 ADDIN EN.CITE 
[4, 5, 15]
, small sample size 12[]
, and the use of ecological data rather than individual based data 
 ADDIN EN.CITE 
[9-11]
. 


The purpose of this study was to examine the association between social and cognitive functioning and later completed suicide. Using a historical-prospective method, we utilized data routinely collected in a standardized method by the Israeli military Draft Board on a large cohort of Israeli male adolescents, including assessments of social and cognitive functioning.  Later suicide was ascertained using the Israeli Death Registry, which includes records of all deaths in the country. 


2.0
METHOD


2.1
Draft Board Assessment 


All 16 to 17 years old Israeli males undergo cognitive, behavioral, and psychiatric assessments by the Draft Board in order to determine their eligibility and aptitude for military service. The cognitive test battery yields a total score which is a highly valid measure of general intelligence equivalent to a normally distributed IQ score. Tests are administered by a trained psychometrician. The cognitive assessment is comprised of four sub-tests: (a) Arithmetic - R, which assesses cognitive reasoning, concentration, and concept manipulation. This sub-test is similar to the 'arithmetic' sub-test from the Wechsler Intelligence Scales.  The test is in a multiple-choice format and contains twice as many items, and therefore includes harder test items; (b) Similarities - R, which assesses verbal abstraction and categorization (i.e. the ability to understand the relationship between words and the use of this relationship in several contexts).  This is a multiple-choice test. This test is a revised version of the 'similarities' sub-test from the Wechsler Intelligence Scale. Unlike the Wechsler test, subjects are requested not only to identify and report the semantic of causal relationships between the test items, but also to apply these relations to target items; (c) A spatial anologies test, which measures non-verbal abstract reasoning and problem-solving abilities.  This test is also a multiple-choice test; (d) OTIS - R, a modified, Otis-type verbal intelligence test adapted from the US Army Alpha Instructions Test, which measures the ability to understand and carry out verbal instructions 18[]
. Tests are progressive, beginning with relatively simple items and becoming more difficult. Tests are group-administered and are time-limited. All scores are based on the number of correct answers. In the many validation studies conducted by the Draft Board, the summary score of the cognitive test battery has been found to be a highly valid measure of general intelligence 19[]
 .

After the cognitive assessments are performed, a semi-structured, thirty minutes, interview is held. The purpose of the interview is to assess personality and behavioral traits that will lead to an estimation of the conscript's suitability to military service, particularly service in combat units 19[]
. The interview is administered by trained enlisted individuals (most of them female soldiers) who participated in a 3 months training course. The interviewers are under constant supervision by senior interviewers and participate in ongoing training. The behavioral assessment, administered only to males, includes a subscale assessing social functioning. Based on structured questions, social functioning is then scored on a scale of 1-5:  1) Very poor: complete withdrawal, 2) Poor: weak interpersonal contacts, 3) Adequate: can form relationships with individuals and in a group, 4) Good: good interpersonal relationships and 5) Exceptional: superior interpersonal relatedness. The test-retest reliability of the behavioral assessment for inductees interviewed after several days by different interviewers is above 0.8, and population-based norms are available 19[, 20]
. The draft board screening is described in detail in previous publications 17[]
.


2.2 The Israeli Central Bureau of Statistics


For all deaths in the country, the treating physician must fill out a form describing all illnesses, and the cause of death. For cases of suicide, the method used is specified. The Israeli Central Bureau of Statistics receives these reports and encodes the causes of death, including suicide and method used, using standard ICD criteria. After receiving approval from the local IRB, the Draft Board data were linked to the death register, and the Central Bureau of Statistics provided mortality data including the causes and dates of deaths.


As in other similar studies 14[]
, death by suicide was defined to comprise both those deaths which were officially classified as suicide/intentional self harm (ICD9 E950-959; ICD10 X60-84) and also deaths 'undetermined whether accidentally or purposely inflicted' (ICD9 E980-989; ICD10 Y10-34) 14[]
. This was done in order to reduce misclassification biases.

2.3 Study Population


Data was available on 875,097 Israeli male adolescents who were consecutively screened by the Israeli Draft Board. Our analyses are based on the 757,216 (87%) conscripts with complete data on both cognitive and social functioning. The 117,881 individuals with missing data had higher suicide rates than those with complete data (0.2% vs. 0.1%, (2=13.12, p<.001). Of the conscripts included in the analyses, during a mean follow-up time of 10.4 years (SD=6 years), 993 (0.1%) were identified in the Central Bureau of Statistics as having committed suicide.  These rates are compatible with the gender and age adjusted rates in Israel published annually by the Israeli Central Bureau of Statistics21[]
. 


2.4 Statistical Analyses


As individuals assessed by the Draft Board were followed up to different ages, Cox regression analysis was used. Data on individuals with no record in the Death Registry were censored on the last day of follow-up, which was the date when the Draft Board data were merged with the Death Registry. 


For purposes of analysis, cognitive functioning was categorized into three groups: 1 SD or more below population mean (low), 1 SD or more above population mean (high), and within 1 SD of population mean (normal). Social and cognitive functioning were entered into a Cox regression model once as the sole predictor, and then controlling for birth order. Immigration was not found to be associated with suicide, and thus was not entered as a covariate in the full model (see Table 1). Next, as suicide is strongly associated with mental disorders 22[]
, we stratified the analyses according to the presence of psychiatric illness at the draft board assessment (available for 99% of the conscripts). For both social and cognitive functioning, the intermediate group (including the mean/median value) was used as the reference category. Regression analyses yielded hazard ratios and 95% confidence intervals. 


In additional analyses we used data on socioeconomic status (SES) that was available for a sub-sample of 636,861 adolescents (of which 595 – 0.1% - committed suicide). A third regression model was fitted for this population, including SES as a covariate. The SES measure is derived from census data, based on the number of persons/room in the home, number of computers per household, number of motor vehicles per household, and per capita income level 23[]
.


Finally, we identified a sub-group of adolescents for whom the social and cognitive data of siblings was available (N=403,416; 322 suicides). We used this data to assess whether cognitive and/or social functioning significantly lower than one’s siblings affected risk of later suicide, regardless of the absolute IQ or social functioning score of the conscript. 


3.0 Results

Unadjusted analyses revealed that both low and high cognitive functioning were associated with increased risk of later suicide (HR=1.36, 95% CI: 1.16-1.58 and HR=1.25, 95% CI: 1.05-1.48, respectively). Adjusting for birth order did not change these findings (adjusted HR=1.44, 95% CI: 1.18-1.76 and adjusted HR=1.25, 95% CI: 1.0-1.55, respectively). When stratifying the analysis by the presence of psychiatric illness at age 17, the association between IQ and later suicide held only for adolescents without mental illness (Table 1). We attempted to further stratify according to psychotic/non-psychotic disorder but this was not possible as there were only 3 psychotic individuals who later committed suicide. Similarly, both poor and high social functioning were associated with increased risk of later suicide (very poor SF: HR=2.41, 95% CI: 1.77-3.29, poor SF: HR=1.85, 95% CI: 1.6-2.15, exceptional SF: HR=1.65, 95% CI: 1.07-2.52). When adjusting for birth order, only those with poor social functioning were at risk for later suicide (very poor SF: adjusted HR=2.3, 95% CI: 1.53-3.29, poor SF: adjusted HR=1.65, 95% CI: 1.44-2.11). As with cognitive functioning, this association was only observed among adolescents without mental illness (Table 2). Results were similar when controlling for SES among the sub-sample for whom SES data was available (data not shown). 

Table 1: Association between cognitive functioning and risk for suicide –


 stratified by psychiatric illness

		

		Mentally healthy conscripts

		Mentally ill conscripts



		

		No suicide


(N=715,125)

		Suicide


(N=769)

		HR


 (95% CI)

		Adjusted* HR 


(95% CI)

		No suicide


(N=35,285)

		Suicide


(N=85)

		HR


 (95% CI)

		Adjusted* HR 


(95% CI)



		Low

		16.5%

		20.2%

		1.37


(1.14-1.64)

		1.39


(1.1-1.76)

		40.5%

		36.5%

		1.02


(0.41-2.57)

		0.99


(0.53-3.1)



		Normal

		68.5%

		62.8%

		1

		1

		53.6%

		57.6%

		1

		1



		High

		15.0%

		17.0%

		1.22


(1.01-1.49)

		1.23


(0.96-1.58)

		5.9%

		5.9%

		0.86


(0.55-1.35)

		1.03


(0.62-1.68)





*Adjusted for birth order

Table 2: Association between social functioning and risk for suicide in crude and birth order – 

stratified by psychiatric illness

		

		Mentally healthy conscripts

		Mentally ill conscripts



		

		No suicide


(N=715,125)

		Suicide


(N=769)

		HR


 (95% CI)

		Adjusted* HR 


(95% CI)

		No suicide


(N=35,285)

		Suicide


(N=85)

		HR 


(95% CI)

		Adjusted* HR 


(95% CI)



		Very poor

		1.8%

		3.8%

		3.03


(2.08-4.42)

		2.46


(1.43-4.21)

		14.7%

		10.6%

		0.77


(0.37-1.61)

		0.83


(0.38-1.83)



		Poor

		17.1%

		27.0%

		1.95


(1.65-2.31)

		1.81


(1.46-2.26)

		39.5%

		44.7%

		1.04


(0.65-1.66)

		0.86


(0.5-1.48)



		Adequate

		58.4%

		49.5%

		1

		1

		35.8%

		37.6%

		1

		1



		Good

		20.7%

		17.1%

		1.03


(0.85-1.26)

		0.96


(0.74-1.23)

		8.9%

		5.9%

		0.67


(0.26-1.72)

		0.83


(0.32-2.15)



		Exceptional

		2.0%

		2.6%

		1.89


(1.21-2.97)

		1.65


(0.9-3.03)

		1.1%

		1.2%

		1.29


(0.18-9.43)

		0.91


(0.42-2.7)





*Adjusted for birth order


3.1 Siblings


Scoring one point or more below one’s brothers on the social functioning scale significantly increased the risk of later suicide (Table 3), irrespective of the conscript's absolute social functioning score. No such association was observed between poorer scoring on the cognitive functioning scale and later suicide.

Table 3: Risk for suicide by social and cognitive differences between siblings


		

		HR (95% CI)

		Adjusted* HR (95% CI)






		IQ

		Within 1 SD of brothers




		1

		1



		

		1 SD or more above brothers




		0.94


 (0.66-1.33)

		0.92


 (0.65-1.31)



		

		1 SD or more below brothers




		1.06 


(0.76-1.5)

		1.1


 (0.77-1.52)



		Social Functioning 

		Within 1 point of brothers




		1

		1



		

		1 point or more above brothers




		1.19


 (0.91-1.56)

		1.18


 (0.9-1.55)



		

		1 point or more below brothers




		1.42 


(1.09-1.83)

		1.41 


(1.09-1.82)





*Adjusted for birth order 


4.0 Discussion


The main finding of this paper is the association between poor social and cognitive functioning in adolescents aged 17-21 and the risk of later suicide. Adolescents functioning at high levels were also at increased risk, though this was attenuated or no longer significant when controlling for birth order.


To our knowledge, this association between poor social functioning and later suicide has never been published before. Some authors reported a correlation between suicidality and different variables related to social functioning, such as family and friend's support, social isolation, emotional neglect 3[]
, number of close friends 24[]
, marital status 17[]
, and number of children 25[]
. Our subjects were followed for completed suicide, and their social functioning was prospectively assessed systematically and graded 19[]
.  One might speculate that at least some of the persons with poor social functioning are at increased risk for completed suicide because they are subject to rejection by their peers.  Another related possibility is that this poor social functioning reflects poor social skills, which might be a source of stress and hence suicidality. However, the data presented here do not enable us to examine this hypothesis. 


The findings regarding cognitive functioning are similar. Lower IQ predicted higher rates of suicide later in life.  This is consistent with previous reports of a negative correlation between IQ and risk of suicide 17[]
. This can partly be explained by the known finding that low IQ is a predictor of future psychiatric illness, a known risk factor for suicide 
 ADDIN EN.CITE 
[26]
, however this finding remained significant when examining persons without psychiatric illness. The hazard ratio (1.37, CI: 1.11-1.69) is also consistent with previous cohort studies 
 ADDIN EN.CITE 
[13, 15]
. One might speculate that being less intelligent in today's world is a source of constant stress, which might then lead to suicidality. A trend towards high suicide risk in subjects with high IQ was also found. A similar association between high IQ and risk for suicide was previously reported in several studies 
 ADDIN EN.CITE 
[8-11]
. It is harder to explain this finding, given that in most studies high IQ is associated with positive outcomes such as low mortality risk 27[]
. 


Gunnell et al. 14[]
 compared the intelligence of subjects to that of their parents (using parents' years of education as a proxy) and concluded that in cases where the parent performed better than the offspring, higher suicide risk was evident. In the current analysis on siblings we did not replicate this finding regarding IQ but did find that scoring significantly lower than one’s siblings on the social functioning scale slightly but significantly increased risk for later suicide (Table 2). It is plausible that the stress that such gaps in social functioning impose may cause sibling rivalry and envy, and thus increase frustration and risk of later suicide.


4.1 Limitations

This study uses data collected on adolescents inducted to the military; thus, lower functioning adolescents considered not fit to be drafted, including those with severe psychiatric disorders, are not included in these data. However, these excluded adolescents have lower scores on the cognitive and social tests administered by the draft board (data not shown), and higher risk of suicide 28[]
; hence their exclusion probably leads to an underestimation of the association between cognitive and social abilities and later suicide.  In addition, since the information we have on the subjects was collected between the ages of 17 to 21, we only know of cognition, social functioning and psychiatric illness recorded during this period.  It is possible that some of these individuals were later diagnosed with mental illness, a possibility we could not control for.  A third important limitation is that completed suicides as drawn from the registry are probably an underestimation of actual suicide rates 29[]
.


5.0 CONCLUSION


In summary, in adolescent males, poor cognitive and social abilities are associated with increased risk of later suicide. Male adolescents whose social functioning is poorer than that of their siblings are also at increased risk for later suicide. These data underscore the importance of cognition and social abilities in understanding the phenomenon of suicide, and particularly indicate the significance of sibling rivalry in the etiology of suicide.  However, due to the low prevalence of suicide, these characteristics do not enable prediction of later suicide.
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1.0
SUMMARY  


Sleep is a naturally-occurring circadian behavior essential to both physical and psychological functioning.  Profound negative consequences can result from sleep disruption and deprivation.  Military service members face unique challenges to restful sleep, especially during deployment.  The consequences of sleep deprivation on the functioning of the individual and, in turn, on his or her military unit can be catastrophic.  Following deployment, continued sleep disturbance can complicate reintegration back into family, social, and work activities.


How military service members and their families become resilient and positively adapt to or recover from the stressors of repeated and dangerous deployments is of great importance to military leaders seeking to optimize the health of the military forces.  The role of sleep in resiliency has not been widely considered; however research suggests that sleep may play an essential role in developing and supporting resiliency.  A model for resilience patterned after Maslow’s Hierarchy of Needs is proposed.  Gaps in our understanding of the role of sleep in the health and resiliency of military personnel are discussed.


2.0
INTRODUCTION

Although restful sleep is recognized as essential for good health, it is puzzling that so little is known about this activity, especially as it relates to psychological resiliency.  Sleep is a naturally-occurring circadian behavior that is believed to be a restorative process essential for normal metabolic function (Morin, 1993; Pressman & Orr, 1997; Ropper & Samuels, 2009).  Sleep is an essential component of both physical and psychological functioning that promotes health as well as resilience to adversity.  This is especially true in the military where sleep deprivation can have profound negative consequences on both individual performance as well as unit functioning.


There are myriad characteristics of military service that disrupt normal sleep including early work start times and late work stop times; long work hours; irregular work schedules; and caffeine, tobacco, and alcohol use.  During deployments, additional distracters and disruption from normal sleep include hazardous working conditions, extreme temperatures, loud noises, continuous operations, and an overall lack of control over the sleeping environment (Moore & Krakow, 2009; Peterson, Goodie, Satterfield & Brim, 2008).  One of the most common observations of service members both during and following deployment is disturbed sleep (McLay, Klam, & Volkert, 2010).  Over the past ten years of continuous military operations in Iraq and Afghanistan, the issue of sleep disturbance has become more urgent especially when considered with other behavioral health concerns such as posttraumatic stress, anxiety, depression, and suicide (Armed Forces Health Surveillance Center, 2010a).


3.0
REVIEW OF LITERATURE

3.1 Normal Sleep & the Impact of Sleep Disturbance


Sleep is a naturally-occurring circadian behavior that is believed to be a restorative process essential for body restitution, facilitation of motor function, and consolidation of learning and memory (Ropper & Samuels, 2009).  There are five distinct stages of sleep.  Stages 1, 2, 3, and 4 are collectively called non-rapid eye movement (NREM) sleep.  The fifth stage is labelled REM sleep.  Each of the sleep stages occurs several times during normal sleep in cycles lasting approximately 90 minutes (Ropper & Samuels, 2009).  During NREM sleep, the EEG becomes progressively more synchronized and temperature drops, as does heart rate, blood pressure, and respiratory rate.  REM sleep is characterized by the sudden onset of an asynchronous EEG pattern.  Very little muscle movement occurs during REM sleep, except for muscle twitches of the face and the eyes.  Sleepers awakened from REM sleep typically report dreaming.  Some of the most commonly used terms in the assessment and treatment of sleep disorders are included in Table 1.  

Sleep deprivation can have profound negative consequences.  Humans deprived of sleep for more than 48 hours experience increasing levels of fatigue and irritability, have increased difficulty concentrating, and undergo a deterioration of motor coordination (Ropper & Samuels, 2009).  Symptoms of sleep deprivation can be very similar to psychiatric disorders including lack of self-care, poor work initiative, lapses of attention, impaired judgement, and withdrawal.  The chance for errors and accidents increases.  Illusions and hallucinations are possible.  Neurological signs of abnormal eye movements and speech can also occur.  Seizure threshold is lowered and psychotic episodes are possible (Ropper & Samuels, 2009).  When recovering from sleep deprivation, the amount of time spent in the various stages of sleep is altered.  Initially stage 4 sleep predominates.  On succeeding nights, REM sleep rebounds.  Stage 4 sleep is believed to be the most important stage in restoring normal daytime functioning (Ropper & Samuels, 2009).   


The primary symptoms of insomnia include difficulty initiating sleep, difficulty maintaining sleep, waking up too early, and non-restorative or poor quality of sleep.  In civilian populations, research studies have estimated that approximately 30% of adult samples drawn from different countries report one or more of the symptoms of insomnia (Roth, 2007).  If perceived daytime impairment or distress due to insomnia is added to the case definition, prevalence estimates decline to approximately 10%.  Insomnia has been associated with higher rates of illness and decreased quality of life (Katz & McHorney, 2002; Léger, Guilleminault, Bader, Lévy & Pallard, 2002; Léger, Scheuermaier, Philip, Paillard & Guilleminault, 2001; Sateia & Pigeon, 2004).  Disturbed sleep is also associated with poor job performance including difficulty performing duties and more work-related accidents (Léger, Guilleminault, Bader, Lévy & Pallard, 2002; Pilcher & Huffcutt, 1996).  Even more concerning, especially for the military, is the observation in civilian population that the frequency of nightmares has been directly related to the risk of suicide (Tanskanen et al, 2001).  One study (Ozminkowski, Want & Walsh, 2007) estimated health costs for young adults with insomnia to be $1,253 greater than for individuals without insomnia. 

3.2 Incidence & Impact of Sleep Disturbance in the Military

The nature of military service has a unique impact on sleep.  A recent study of U.S. military personnel indicated that the rate of insomnia has increased dramatically since the start of Operation Enduring Freedom in 2001 (Armed Forces Health Surveillance Center, 2010b).  The study population included all service members in the active component of the Army, Navy, Air Force, Marine Corps, or Coast Guard between 1 January 2000 and 31 December 2009.  For study purposes, insomnia was defined as two or more ambulatory visits within 90 days of each other or a hospitalization including one of five different insomnia ICD-9 codes.  The crude incident rate for insomnia was calculated by the number of cases per 10,000 person-years.  From 2000 to 2009, the crude incidence rate of insomnia in the U.S. military increased from 7 to 136 cases per 10,000.  The incidence rates increased for all service branches, but the greatest increase by far was in the Army (from 7 to 226 cases per 10,000).  In addition, the evaluation of individual cases of insomnia from before to after deployment revealed that the incidence rates for insomnia increased more than 250% in the Army.  Interestingly, the incidence rate of insomnia between 2000 and 2009 was higher for military health care occupations (12 to 205 per 100,000) as compared to combat military occupations (4 to 145 per 100,000).  The primary limitation of this study is that it is based on ICD-9 codes from ambulatory visits or hospitalizations, rather than population samples.  Whether the overall rate of insomnia in the military population as a whole is different from the rate in civilian populations is not clear.

The most recent data from the Department of Defense Survey of Health Related Behaviors (Bray et al, 2009) of 28,546 Army, Navy, Marine Corps, Air Force, and Coast Guard personnel indicated that only one-quarter (24%) reported sleeping seven or more hours of sleep per night in the past six months.  If seven to nine hours of sleep each night is considered normal, 75% of the respondents are getting too few hours of sleep.  


Data from the Millennium Cohort provides additional information on sleep in U.S. military personnel (Seelig et at., 2010).  A survey of 41,225 military personnel from all U. S. branches of service including the Reserve and National Guard indicated that service members report sleeping an average of 6.5 hours per night.  However, between 20% and 30% of the study cohort reported trouble sleeping over the past month (Seelig, Jacobson, Smith et at., 2010).  The primary limitation of the sleep data from the Millennium Cohort study is that sleep habits were measured using two questions from the Posttraumatic Stress Disorder CheckList – Civilian (PCL-C) and the one question from the Patient Health Questionnaire (PHQ) related to anxiety (Seelig et at., 2010).  Potentially, Millennium participants may have answered thinking of their sleep in relation to PTSD and anxiety rather than their sleep in general.


During deployment, reports of sleep disturbance increase.  One study evaluated 156 Air Force personnel deployed in 2001 to an undisclosed bare-base environment in support Operation Enduring Freedom.  The results indicated that 74% reported their quality of sleep was significantly worse in the deployed environment, 40% had a sleep efficiency less than 85%, and 42% took longer than 30 minutes to fall asleep (Peterson et al., 2008).  The Mental Health Advisory Team (MHAT) Reports V (OTSMNC-I, OTCS & OTSG, 2008) and VI (OTSMNC-I & OTSG, 2009) do not specifically report sleep habits during deployment to Operation Enduring Freedom  or Operation Iraqi Freedom, but do report the use of sleeping medications.  Nine percent of Soldiers serving in Afghanistan reported using sleeping medications (OTSMNC-I, OTCS & OTSG, 2008).  A similar number of Soldiers serving in Iraq as part of maneuver units (8%) reported using sleeping medications; however, 14% of Soldiers serving in support and sustainment units reported using sleeping medications (OTSMNC-I & OTSG, 2009).  This was statistically significantly different even after controlling for gender, rank, and time in theater.  Support and sustainment units include medical personnel who were identified by the Armed Forces Health Surveillance Center (2010b) to have higher rates of insomnia as compared to combat occupations.

Stressors documented during deployment that prompt behavioral health intervention include sleep disturbance (Moore & Krakow, 2009).  Sleep disturbance was one of the top five stressors during deployment and was the principle “other” behavioral health diagnoses recorded in almost 30% of individuals receiving care the first half of 2008 (Hung, 2008).  


Upon redeployment, sleep disturbance often continues.  In an electronic record review of 1,887 predominantly Navy and Marine personnel, 41% of those who had deployed to Iraq or Afghanistan reported sleep problems as compared with 25% of those who had deployed elsewhere (McLay et al., 2010).  However, like the Millennium Cohort, sleep was assessed using the Navy’s Post-Deployment Health Assessment Test (PDHAT) which includes all the questions from the PTSD CheckList – Military.  Similarly in the Millennium Cohort, individuals who had deployed reported decreased sleep duration as compared with individuals who had never deployed (Seelig et al., 2010).  Other variables significantly associated with trouble sleeping included female gender, lower reported general health, and reported mental health symptoms.


Findings from a study of 130 injured service members with extremity trauma sustained during service in Operation Enduring Freedom or Operation Iraqi Freedom indicated that 71% reported sleep disturbance three or more nights per week (Young-McCaughan, Miaskowski, Bingham, Vriend, Inman & Menetrez, 2011).  Sleep disturbance was more prevalent than pain (average ≥5 and/or worst ≥7 reported by 55% of sample), depression (Center for Epidemiological Studies – Depression score ≥16 reported by 52% of the sample, anxiety (Spielberger Anxiety Scale ≥46 reported by 27% of the sample, and PTSD (PTSD CheckList – Military ≥50 reported by 19% of the sample) (Young-McCaughan, Miaskowski, Bingham, Vriend, Inman & Menetrez, 2011).


Sleep disturbance affects more than just the individual.  In a study of 45 male Operation Enduring Freedom / Operation Iraqi Freedom Veterans, reports of sleep problems predicted lower marital and relationship satisfaction (Goff, Crow, Reisbig & Hamilton, 2007).  Together, sleep disturbance and sexual problems predicted 29% of the variance in relationship satisfaction.


Sleep disturbance is consistently reported as most prevalent in service members with posttraumatic stress (Engel, Liu, McCarthy, Miller & Ursano, 2000; Hoge, Terhakopian, Castro, Messer & Engel, 2007; Lewis, Creamer & Failla, 2009).  In one study of 2,863 Soldiers redeploying from service in Iraq (Hoge, Terhakopian, Castro, Messer & Engel, 2007), 71% of the 432 individuals reporting symptoms of PTSD on the Patient Health Questionnaire (PHQ) also reported sleep disturbance.  In contrast, of the 2,180 individuals not reporting of PTSD, only 26% reported sleep disturbance.  The specific type of sleep disturbance is not queried with the PHQ.  The report by 26% of those without symptoms of PTSD of sleep disturbance is more than three times greater than that reported in a study of 21,244 Gulf War Veterans seeking care (Engel, Liu, McCarthy, Miller & Ursano, 2000).  In the Gulf War Veterans, only 8% of 1,605 otherwise healthy individuals reported sleep disturbance, but 64% of the 1,096 individuals with PTSD reported sleep disturbance.  The variability in reports of sleep disturbance could be related to the conflict (Gulf War or Operation Enduring Freedom / Operation Iraqi Freedom), military status (active duty or retired), and co-morbid medical and psychiatric conditions as well as the questionnaire used to elicit this information. 


Several military programs have been developed to evaluate and treat sleep disorders in garrison and during deployments.  Two in-garrison military studies indicated that insomnia can be successfully treated using cognitive behavior therapy targeting insomnia delivered in a psychoeducational group format (Hryshko-Mullen, Broeckl, Haddock, & Peterson, 2000) as well as in an integrated behavioral health format in a primary care setting (Goodie, Isler, Hunter, & Peterson, 2009).  The Walter Reed Army Institute of Research (WRAIR) has developed a sleep management system to assess and address sleep issues before and during deployments (Wesensten, Belenky & Balkin, 2006).  The program, developed prior to the Iraq and Afghanistan conflicts includes the following six elements: (1) actigraphy measurement of Soldier sleep in garrison and in theatre, (2) a mathematical model to predict individual soldier’s cognitive readiness as a function of his or her sleep, (3) guidelines for the use of stimulants, (4) guidelines for behavioral strategies to promote sleep, (5) guidelines for pharmacological strategies to promote sleep, and (6) guidelines and tools for monitoring performance in real time in operational environments (Wesensten, Belenky & Balkin, 2006).  


3.3 Resiliency in the Military


Resiliency is traditionally a term used in mechanical engineering to describe the physical property of a material to absorb energy and change shape, then return to the original shape or position, either immediately or over time.  More recently the concept has been applied to adaptive responses to psychological stress.  There is a great deal of variability in the understanding of psychological resilience both in civilian and military populations (McGeary, 2011).  One definition of psychological resiliency is a “dynamic process encompassing positive adaptation within the context of significant adversity” (Luthar, Cicchetti & Becker, 2000, p. 543).  


Understanding and promoting resilience is of great importance to the U. S. military seeking to mediate the psychological stress of the ongoing conflicts in Iraq and Afghanistan (Casey, 2011; Peterson, Cigrang & Isler, 2009).  Yet relatively little is known of the mechanisms for resilience (McGeary, 2011), factors that contribute to resilience to adversity encountered as part of military duty, or means to promote resiliency in service members.  In a group of 328 U. S. Air Force medical personnel deploying to Iraq, resilience (as assessed with the Connor-Davidson Resilience Scale) was significantly correlated (p<.05) with low pre-deployment stress, positive military experiences, and positive affect (Maguen et al, 2008).  Sleep was not assessed in this study.  Conducting a secondary analysis using data collected from 1,632 male and female Veterans of Vietnam, King and his colleagues (1999) identified social support and hardiness as two key factors contributing to post-war resilience and recovery.  Again, sleep was not assessed.  


Despite a rudimentary understanding of resilience and the factors that support resilience, the American military has instituted a variety of programs to promote resilience for Service Members.  At Fort Hood, Texas, a Resiliency Campus “dedicated to integrating the body, mind, and spirit” has been established “to ensure wellness for its Soldiers, families, and retirees” (www.hood.army.mil/ResiliencyCampus).  In 2007 the Battlemind Training system (www.resilience.army.mil) was mandated to all U. S. Army units (Adler, 2009).  Battlemind training focuses on ten combat skills taking a cognitive and skills-based approach to focus on safety, relationships, and common physical, social, and psychological reactions to combat (Adler, Bliese, McGurk, Hoge & Castro, 2009).  In one randomized controlled trial comparing stress education to Battlemind debriefing to small group Battlemind training (18–45 individuals) to large group Battlemind training (126–225 individuals), small group Battlemind training participants with high combat exposure reported fewer posttraumatic stress symptoms and sleep problems (Adler, Bliese, McGurk, Hoge & Castro, 2009).


In 2009 the Chairman of the Joint Chiefs of Staff, Admiral Michael Mullen, commissioned the Consortium for Human and Military Performance (CHAMP) at the Uniformed Services University of the Health Sciences (USU) to develop a comprehensive Total Force Fitness program (Land, 2010; Mullen, 2010).  The program describes eight domains of Total Force Fitness including physical (Roy, Springer, McNulty & Butler, 2010), psychological (Bates et al, 2010), behavioral and occupational (Bray, Spira, Olmsted & Hout, 2010), medical and environmental (O’Connor, Deuster, DeGroot & White, 2010), nutritional (Montain, Carvey & Stephens, 2010), spiritual (Hufford, Fritts & Rhodes, 2010), social (Coulter, Lester & Yarvis, 2010), and family (Westphal & Woodward, 2010).  How the program will be implemented across the services is still being considered (Land, 2010).  Sleep is addressed in the physical, psychological, behavioral and occupational, and medical and environmental domains as either a key component of fitness or as an indicator of poor functioning.  A program evaluation of Total Force Fitness is proposed that includes the assessment of sleep patterns (Walter, Coulter, Hilton, Adler, Bliese & Nicholas, 2010).


Most recently, the University of Pennsylvania program “Comprehensive Soldier Fitness,” has been mandated across the U.S. Army.  The program consists of four components including online self-assessment, an online self-help training, training of master resilience trainers, and mandatory resilience training at every Army leader school (Casey, 2011).  Cornum and her colleagues (2011) acknowledged the challenge of sleep deprivation during deployment, but it is not apparent that promoting restful sleep is a component of the program.  Multiple assessments of the program are on-going (Lester, McBride, Bliese & Adler, 2011).


4.0
MODEL INCLUDING SLEEP AS ESSENTIAL FOR RESILIENCE

Some research suggests that restful sleep is an essential ingredient for achieving and maintaining resilience.  In a study testing the stress buffering effects of self-engagement in Soldiers deployed to Bosnia as part of Operation Joint Guard (OJG), Britt and Bliese (2003) found that hours of sleep accounted for 14% of the variance in psychological distress.  Fewer sleep problems were considered a positive outcome in testing Battlemind training (Adler, Bliese, McGurk, Hoge & Castro, 2009).  But, while a better and more comprehensive understanding of military resilience is emerging from current programs and ongoing research, only a few authors have deliberately considered sleep as a component of resilience (Adler, Bliese, McGurk, Hoge & Castro, 2009; Bray, Spira, Olmsted & Hout, 2010; Britt & Bliese, 2003; Cornum, Matthews & Seligman, 2011; Wesensten, Belenky & Balkin, 2006).  


From the previous reviews of sleep and resilience in military personnel, sleep can be conceptualized as a base requirement for resiliency similar to air, food, and water are conceptualized as base physiological requirements for safety, love and belonging, esteem, and self-actualization in Maslow’s Hierarch of Needs (Maslow, 1943).  The progressive requirements for military resiliency might be physiological, psychological, knowledge and skills, and social support (see Figure 1) with sleep being one of the physiological requirements for success at succeeding tasks.  Examples of research suggesting that these are essential elements for resilience are presented below.


4.1 Physiological Needs


Maslow conceptualized physiological needs as those required for human survival: air, food, and water.  At its most base, human behavior is focused on achieving physiologic homeostasis and these needs must be addressed at some level before higher needs can be addressed.  For a model of resilience, the base physiological needs might be sleep, nutrition, and physical fitness.  Cross-sectional studies have demonstrated that physically active individuals are less likely to develop psychological stress disorders (Martinsen, 2008).  One study evaluating reactions to the stress of extreme military training of Survival, Evasion, Resistance, and Escape (SERE) noted that Service Members more aerobically fit were less likely to report distress following the training (Taylor et al., 2008).

4.2 Psychological Needs


Psychological needs that promote resilience could include optimism, hardiness, and an affiliation with military culture.  Bonanno (2004) has worked with a wide variety of individuals who have suffered trauma and loss including the death of a spouse, rape, the September 11th attack on the World Trade Center towers in New York City, and the Balkan civil war.  He has identified characteristics of resilient individuals including hardiness, self-enhancing biases, positive emotion, laughter, and repression of the trauma as a coping mechanism.  Similar findings have been observed by others in civilian (Butler et al, 2009; Campbell-Sills, Cohan & Stein 2006; Tugade, Fredrickson & Barrett, 2004) and military populations (King, King, Foy, Keane & Fairbank, 1999)


4.3 Knowledge & Skills 


Knowledge and skills that seem essential to resilience include individual and unit training, competence in successfully completing essential tasks, and understanding of the mission.  The military focuses on training core skills that can be applied to a rapidly changing and potentially dangerous environment.  The ability to “adapt and overcome” adversity is highly valued.  However, an overall understanding of the mission and the role an individual plays in the unit’s smallest to largest elements and the application of knowledge and skills to that mission seems critical to resilience.


4.4 Social Support


Social support in the military that promotes resilience is typified by confidence and trust in leadership, unit cohesion, a team approach to mission, and cultural confidence.  In behavioral health surveys conducted in the Iraq and Afghanistan theaters of operation, unit cohesion was identified as a protective factor for solider well-being (Dickstein et al., 2010; OSMNC-I, OTCS & OTSG, 2008).  Confidence in leadership, especially under conditions of high combat exposure, has also been identified as playing a role in promoting resilience (OTSMNC-I & OTSG, 2009).  Following deployment, lower unit support and post-deployment social support have been associated with decreased resilience and psychosocial functioning as well as increased posttraumatic stress and depressive symptoms (Pietrzak et al., 2010).  


4.5 Resilience


Maslow’s end-state was self-actualization (Maslow, 1943).  The end-state of the currently proposed model is resilience, or positive adaptation within the context of significant adversity.  Similar to Maslow’s hierarchy, specific physiological, psychological, knowledge and skills, and social support needs must be addressed before resilience can be realized.  


While the proposed model clearly delineates base considerations, such as sleep, often overlooked in the understanding and study of resilience, it does not appreciate either the processing or the interpretation of new experiences.  Neither does this model capture the interaction between genes and the environment or the effects of these interactions on resiliency.  


5.0
GAPS IN THE UNDERSTANDING OF SLEEP IN HEALTH AND RESILIENCE IN THE MILITARY


With continued military deployments around the world, psychological resiliency is emerging as an essential and key feature of a healthy force.  Gaps in the understanding of military resilience, specifically as related to sleep, include assessment of both sleep and resilience and a better understanding of sleep and sleep disturbance in the military in both times of combat operation and recovery in garrison.


5.1 Assessment


5.1.1 Assessment of Sleep


Key assessments to characterize sleep include the quality of sleep, quantity (Total Sleep Time [TST]), latency (Sleep Onset Latency [SOL]), number and length of mid-sleep awakenings (Wake After Sleep Onset [WASO]), early awakenings, sleep efficiency (the number of hours of sleep as a percentage of number of hours in bed), the percent of time spent in the various sleep stages, use of medications, number and length of daytime naps, and daytime sleepiness (Morin, 1993; Pressman & Orr, 1997).  See Table 1.  Yet oftentimes sleep is generically assessed as “good” or “bad” by individuals, clinicians, and researchers resulting in confusion as to how best to intervene.  The gold standard assessment of sleep is polysomnigraphy.  Actigraphy provides another objective assessment of sleep in a more naturalistic environment.  Questionnaire self-report assessments of sleep are also commonly used.  However, these sleep assessments do not correlate well with each other (Buyssee et al, 2008; Lauderdale et al, 2008; Lemke, Pulh & Broderick, 1999).  


In a study of 130 service members with extremity trauma sustained during service in Operation Enduring Freedom or Operation Iraqi Freedom, about three-quarters of the sample reported sleep disturbance three or more nights per week and 60% slept less than 7 hours/night as assessed by the actigraph (Young-McCaughan, Miaskowski, Bingham, Vriend, Inman & Menetrez, 2011).  Yet, when the actigraph measures for those who subjectively reported sleeping well were compared to those who subjectively reported sleep disturbance, there were no significant differences from the objective measures (p>.05).  A better understanding of how best to assess sleep and what the assessments mean in military service members is needed.

5.2 Assessment of Resilience


The Connor-Davidson Resilience Scale (CD-RISC) is one of the most widely used measures of resilience (Campbell-Sills & Stein, 2007; Connor & Davidson, 2003).  It includes 10 questions asking the individual to rate themselves on the ability to adapt and deal with to change, appreciate humor, cope with stress, bounce back after hardships, achieve goals, stay focused under pressure, not be easily discouraged, and handle unpleasant feelings.  The Connor-Davidson Resilience Scale does not include an assessment of sleep.  


The Response to Stressful Experiences Scale (RSES; Johnson, et al., 2008), another measure of resilience, also does not include an assessment of sleep.  The RSES is a 22-item questionnaire developed by a team of experts at the National Center for PTSD to assess trait-related cognitive, emotional, and behavioral resilience (Johnson, et al., 2008).  It asks participants to assess how well each statement describes them, both during and after stressful events in their lives.  Psychometric testing in 1,014 active duty, reserve, and veteran groups showed that the instrument has sound internal consistency as well as good test-retest reliability over 7-days.  The instrument correlated positively with the Connor-Davidson Resilience Scale as well as unit cohesion, and post-deployment support.  The Response to Stressful Experiences Scale correlated negatively with psychological symptom distress as assessed with the Patient Health Questionnaire - 9, posttraumatic stress as assessed with the PTSD CheckList – Military (PCL-M), and overall mental health as assessed with the Minnesota Multiphasic Personality Inventory-2 Neuroticism demonstrating concurrent validity.  Factor analysis revealed a six-factor model of resilience including subscales for active coping, meaning-making, cognitive flexibility, spirituality, self-efficacy, and restoration.  The Response to Stressful Experiences Scale does not include an assessment of sleep.

Revisions to the Connor-Davidson, the Response to Stressful Experiences Scale, or development of new measures should consider the assessment of sleep.


5.2 Natural History, Types & Causes of Sleep Disturbance in the Military


Seemingly not enough is known about the natural history, types, and causes of sleep disturbance in the military or how this compares with civilian populations.  Sleep disturbance unique to military service includes the impact of deployment, redeployment, and physical injury on sleep.  The opportunities to control the sleep environment are certainly very different in the military.  The Walter Reed Army Institute of Research (WRAIR) supports a program of research focused on sleep deprivation and methods to deal with sleep debt in the support of continuous operations (Wesensten, Belenky & Balkin, 2006).  Anecdotal reports from Iraq and Afghanistan suggest that continuous operations are not the primary deterrent to restful sleep, but rather being able to sleep when allowed to sleep.  Seemingly, a greater emphasis needs to be placed on promoting sleep under adverse conditions.


There are myriad reasons why military members find it difficult to sleep (see Table 2).  How deployment contributes to sleep disturbance beyond what is known of sleep disturbance in civilian populations or service members in garrison is not known.  Neither is it known how best to intervene for specific combat-related sleep disturbances.  Typical sleep hygiene interventions (such as going to bed and awaking at the same time, keeping the temperature between 60º and 70º Fahrenheit / 16º and 21º Celsius, and eliminating ambient light), sleep restriction / stimulus control behaviors (such as using bed only for sleep and getting out of bed after 30 minutes if unable to sleep) and relaxation therapies (such as guided relaxation, meditation, and yoga) are neither easily accepted in the macho military culture nor often easily used in a combat environment.  


6.0
CONCLUSION

The role sleep plays in the health and resiliency of military personnel is just beginning to be recognized.  Perhaps because sleep is an integral part of everyday activities and because periodic sleep disturbance is a common occurrence, the unique contribution of restful sleep to both health and wellness is not routinely considered.  Military service members face unique challenges to sleep, especially during deployments.  A better understanding of the types and causes of sleep disturbance in military members and the development of sleep interventions tailored to military men and women is essential in promoting resilience in the military.
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Figure 1: Model of Military Resilience
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Table 1: Terms Commonly Used in the Assessment and Treatment of Insomnia 

		Terms & Definitions

		

		Normal 



		Sleep Onset Latency (SOL) – The amount of time required to initially fall asleep after going to bed with the intention of sleeping.

		

		In adults, SOL is normally less than 20 minutes.



		Frequency of Night Awakenings (FNA) – The number of awakenings after the initial onset of sleep during the sleep period.

		

		The FNA for a normal adult is between 2 and 6 times per night, although most people fall back asleep immediately without any awareness of having awakened.



		Wake After Sleep Onset (WASO) – The duration of awake time after sleep onset including early awakening prior to getting out of bed in the morning.  

		

		In adults, WASO is normally less than 10% of the total sleep minutes or 42 minutes if the person sleeps 420 minutes (7 hours) during the night.



		Time in bed (TIB) – The total amount of time spent in bed from bedtime to getting out of bed in the morning.

		

		Normal adults spend minimal TIB while they are awake.



		Total Sleep Time (TST) – The total amount of time asleep during the time in bed (TIB).  

		

		TST = TIB- (SOL + WASO)


TST for an adult normally is between 7 and 9 hours (420 – 540 minutes) in 24 hours 



		Napping during the day – total number of minutes of sleep during the daytime. Can be intentional or unintentional sleep.

		

		In adults, napping can normally vary from 5 minutes to 2 hours.



		Excessive daytime sleepiness – episodes of lapses into sleep of short duration usually in situations in which the person is inactive for even brief periods. Excessive daytime sleepiness can result from acute or chronic sleep deprivation or loss, or other pathophysiological causes.

		

		Adults with normal sleeping patterns do not experience excessive daytime sleepiness and have a minimal chance of dozing while engaged in routine activities.



		Quality of perceived sleep – multi-dimensional perceptions of length and depth of sleep and feelings of being rested upon awakening. Subjective assessment of sufficiency of sleep for daytime functioning

		

		Adults normally feel satisfied or very satisfied with their usual sleep pattern and feel that their sleep enhances their daily functioning.



		Circadian rhythm – Biobehavioral phenomenon associated with fluctuations in light, hormones, eating, and/or socializing that repeats approximately every 24 hours. 

		

		In adults, circadian rhythm peaks and trough within a 24 hour period length.



		Sleep Efficiency (SE) – the number of minutes of sleep, divided by the total number of minutes in bed, multiplied by 100 (SE = TST/TIB X 100).

		

		In adults, a SE of 95% indicates a good night’ sleep; less than 80% indicates a bad night’s sleep.





Adapted from:


· Berger, A.M., Parker, K.P., Young-McCaughan, S., Mallory, G.A., Barsevick, A.M., Beck, S.L., Carpenter, J.S., Carter, P.A., Farr, L.A., Hinds, P.S., Lee, K.A., Miaskowski, C., Mock, V., Payne, J.K. and Hall, M. (2005.) Sleep/wake disturbances in people with cancer and their caregivers: State of the science. Oncology Nursing Forum, 32(6), E98-E126. 

· Isler, W. C., Peterson, A. L.,& Isler, D. (2005).  Behavioral Treatment of Insomnia in Primary Care Settings.  In L. James & R. Folen (Eds.).  The Primary Care Consultant: The Next Frontier for Psychologists in Hospitals and Clinics (pp. 121-151).  Washington, D.C.: American Psychological Association.

Table 2:  Causes of Sleep Disturbance Unique to Military Deployment


· Adverse sleeping environments of limited and uncomfortable space, excessive noise (for example from generators, aircraft operations, or explosions), temperature extremes, ambient light, and noxious fumes and smells.


· Continuous high sensory input from televisions, computers, phones, video games, and other electronic devices.


· Realistic or perceived threat to life or of injury


· The need for instant alertness to respond to an attack or when called to duty.


· Excessive and ill-timed use of caffeine, tobacco and alcohol that can disrupt sleep.


· The concurrent use of multiple medications to control symptoms of stress and/or to promote sleep which, counter-intuitively, lead to more disturbed sleep.
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Abstract 


This paper examines trends in use and risk factors for six substance use and mental health indicators among United States active duty military personnel: cigarette smoking, heavy drinking, illicit drug use, depression, posttraumatic stress disorder (PTSD), and suicidal ideation. Data were drawn from the 2008 and earlier population-based Department of Defense Surveys of Health Related Behaviors. A focus was on service-level findings and how Navy and Air Force personnel compare with Army and Marine Corps personnel on these trends and risk factors. Trends showed notable and highly similar declines in use for all services for cigarette smoking and illicit drug use, but a much flatter pattern for heavy drinking accompanied by significant increases in use from 1998 to 2008. Rates of PTSD increased from 2005 to 2008 for all services, but rates of depression and suicidal ideation did not show any significant changes. Risk factors varied across substance abuse outcomes, but cigarette smoking and heavy drinking had the most in common. The main risk factor for mental health outcomes was a comorbid mental health condition (e.g., PTSD and suicidal ideation were strong predictors of depression).  High combat exposure was predictive of cigarette use, heavy drinking, and PTSD. As hypothesized, risk for smoking, depression, and PTSD were elevated for Navy personnel similar to those for Army and Marine Corps personnel.


This paper is based on a presentation given at the NATO conference on Mental Health and Well-Being Across the Military Spectrum in Bergen, Norway, April 13, 2011. The 2008 DoD Health Related Behavior Survey was supported by contract GS-10F-0097L, Task Order W81XWH-07-F-0538 for the Assistant Secretary of Defense (Health Affairs) and Task Order HSCG23-07-F-PMD047 for the U.S. Coast Guard. Preparation of this paper was supported by internal funds from RTI International. The views, opinions, and findings contained in this report are those of the authors and should not be construed as an official Department of Defense position, policy, or decision, unless so designated by other official documentation.

Introduction

Dozens of scientific articles and task force reports have documented substantial mental health and substance abuse problems among returning Operation Iraqi Freedom (OIF)/Operation Enduring Freedom (OEF) military personnel since early in the conflicts [1–10]. These studies have noted mental health problems ranging from posttraumatic stress disorder (PTSD), anxiety disorders, depression, and suicide to alcohol and substance use disorders. Understandably, the focus has been on determining the scope of these problems in the returning warriors, almost exclusively among Soldiers and Marines. 

On the other hand, the conflicts may have less direct effects on the stress levels of the military as a whole and its overall mental health. Indeed, only recently have data become available suggesting that deployment stress rather than combat exposure per se is more strongly associated with PTSD among Marines back from war [11]. This raises the question of whether Services such as the Navy and Air Force that may deploy, but not be exposed to direct combat to the same degree as soldiers and Marines, are also at risk for increased mental health problems. Further, survey data suggest that military personnel who have not deployed are also at risk for mental health problems [12–14] raising issues of whether improved predeployment screening is influencing these rates or whether rates are higher among more recent recruits. To examine such issues, a population-based comparative epidemiologic study of all active duty military is needed. 

This paper draws on data from the U.S. Department of Defense (DoD) Surveys of Health-Related Behaviors (HRB) Among Active Duty Military Personnel to examine prevalence, trends, and correlates associated with substance use and mental health issues. The DoD HRB surveys are large, comprehensive, population-based studies spanning a 28-year period from 1980 to 2008. We first report trends for key substance use and mental health indicators, including cigarette use, heavy alcohol use, illicit drug use, major depression, PTSD, and suicidal ideation across all four branches of service (Army, Navy, Marine Corps, Air Force). We then identify key sociodemographic and military risk factors associated with these problems in the military population, including deployment and combat exposure. We hypothesize that because the Navy personnel also deploys for many months, they will have increased rates of substance abuse and mental health problems, though not to the extent experienced by soldiers and Marines who are exposed to combat.

Methods

Sampling and Data Collection 

The eligible population for each of the surveys consisted of all active-duty military personnel except recruits, service academy students, persons absent without official leave, and persons who had a permanent change of station at the time of data collection. A two-stage probability design was used to first select a random sample of approximately 60 military installations (30 in 2002 because of changes in command activities after the September 11, 2001, attacks) located worldwide, stratified by Service and region of the world. In the second stage, personnel were stratified by pay grade and gender, and for the 1980 to 2005 surveys they were randomly selected without replacement from the participating installations. The 2008 survey followed the same selection procedures but used replacement sampling. An alternate sample that matched servicemembers by pay grade and gender was used to replace personnel who were inaccessible owing to deployments, temporary duty assignments, leave, transfers, or discharge. Military pay grade for enlisted personnel was grouped from junior to senior rank as E1 to E3, E4 to E6, and E7 to E9. Pay grades for commissioned officers and warrant officers were grouped as O1 to O3, O4 to O10, and W1 to W5. Officers and women were oversampled because of their smaller numbers. 

Post-stratification methods were used to develop nonresponse adjustment factors. Updated counts of military personnel were obtained from Defense Manpower Data Center, and observed eligibility rates were applied to these new personnel counts for the sampling strata defined by the intersection of Service, region, gender, and pay grade groups. Adjustment factors were then calculated and applied to the weights to correct for differences in the proportion responding in the sample relative to the proportion in the population. 


We followed a two-phase data collection procedure. Phase 1 consisted of on-site administration of anonymous self-report questionnaires by civilian data collection teams. Questionnaires took approximately 55 minutes on average to answer. Phase 2 consisted of mailing questionnaires to persons not attending on-site administrations (2008 survey omitted this mailing because of replacement sampling) and to personnel in remote duty locations. All questionnaires were accompanied by information explaining the purpose and anonymity of the survey. Most of the data (97% in 2008) were obtained from the group sessions. Additional details on sampling procedures and design are summarized in the 2008 final report [12]. 


The sample sizes for the surveys were 15,268 in 1980; 21,936 in 1982; 17,328 in 1985; 18,673 in 1988; 16,395 in 1992; 16,193 in 1995; 17,264 in 1998; 12,756 in 2002; 16,146 in 2005; and 28,546 in 2008. Response rates ranged from 84% to 52% across survey years with a response rate of 71% for 2008.


Key Measures


The questionnaire included background and military characteristics, information on substance use, and measures of mental health issues. For our analyses, background characteristics included gender, race/ethnicity, education, age group, and family status. Military characteristics included pay grade (rank), branch of service, and combat exposure. Combat exposure was assessed using 17 items characterizing the frequency with which respondents experienced combat-related circumstances such as being sent outside the wire, receiving incoming fire or encountering other munitions, firing on the enemy, witnessing serious injuries or casualties, and other events. Each item asked how many times respondents were exposed, with response options 0 = “0 times,” 1 = “1 to 3 times,” 2 = “4 to 12 times,” 3 = “3 to 50 times,” and 4 = “51 or more times.” All items were summed, and the sum score was used to create a categorical combat exposure item where a score equal to zero was considered “no combat exposure,” a score from 1 to 9 was classified as “Moderate Combat Exposure,” and a score of 10 or greater was considered as “High Combat Exposure.” A fourth category was added to capture personnel who had not been deployed. These cut-off scores were examined with factor analysis and item scoring methods that suggest these categories captured meaningful distinctions among groups of scores. 


Six outcome measures were examined: past month cigarette use, past month heavy alcohol use, past month illicit drug use, depression, PTSD, and past year suicide contemplation. These were defined as follows: 

· Cigarette Use.  Cigarette use was defined as smoking one or more times in the past month and at least 100 cigarettes during the lifetime.


· Heavy Alcohol Use. Heavy alcohol use was defined as drinking five or more drinks per typical drinking occasion at least once a week in the 30 days before the survey.

· Illicit Drug Use. The survey asked about past month use of illicit (nonprescription) drugs and nonmedical use of prescription drugs separately. Illicit drugs included marijuana or hashish; cocaine; LSD, PCP, MDMA, and other hallucinogens; methamphetamine; heroin; GHB/GBL, and inhalants. Prescription drugs included stimulants other than methamphetamine, tranquilizers or muscle relaxers, sedatives or barbiturates, pain relievers, and anabolic steroids. “Nonmedical use” was defined as any use of these drugs without a doctor’s prescription, in greater amounts or more often than prescribed, or for reasons such as to get “high,” or for “thrills” or “kicks.” An index of any drug use was constructed by creating use/no use dichotomies for each drug category and assigning a 1 to the index if any drug was used. 

· Depression. Need for further depression evaluation was assessed using the three-item Version-A Burnam depression screen. Personnel were defined as needing further evaluation or assessment if they (a) felt sad, blue, or depressed for 2 weeks or more in the past 12 months or (b) reported 2 or more years in their lifetime of feeling depressed and felt depressed “much of the time” in the past 12 months; and (c) felt depressed on 1 or more days in the past week [15]. 

· Posttraumatic Stress Disorder. Need for further PTSD evaluation was assessed using the 17-item PTSD Checklist-Civilian Version ([PCL-C] [16]). Personnel scoring 50 or more were classified as needing further evaluation for PTSD. The civilian version of the PCL was selected to assess PTSD symptoms that may be the result of either military or nonmilitary experiences (i.e., traumatic exposures that occurred before joining the military or that occurred outside of military duty).

· Suicidal Ideation. Suicidal ideation was assessed by asking respondents whether they had seriously considered suicide within the past year. Individuals responded based on their own definitions of what it meant to them to have seriously considered suicide. 

Analytic Approach 

Logistic regression models were used to estimate the relationship of the demographic and service-related predictors to the mental health and substance use outcomes of interest. Each mental health and substance use measure was also entered as a predictor for models in which that particular measure was not the dependent variable. Predictor significance was assessed with odds ratios and their confidence intervals. The logistic regression models were also used to estimate conditional marginal estimates of each outcome by predictor category, or the estimated prevalence of each outcome adjusted for the set of independent variables in the model. Data analyses for this study were performed using SUDAAN [17] to account for the complex survey design of the HRB data. Data were weighted to represent the active-duty population and to account for nonresponse adjustment (as discussed above). Only DoD services (Army, Navy, Air Force, Marines) were included in the analysis.


Results


Trends in Substance Abuse 

Figure 1 presents the trends from 1980 to 2008 of the percentage of the active-duty personnel in the Army, Navy, Marine Corps, and Air Force who smoked cigarettes during the past 30 days. As shown, the four services had a statistically significant downward trend in past-month use of cigarettes over the years. In the early years the Army and Navy rates of use were highest, followed by the Marine Corps and Air Force. Beginning in 1992, rates of use for the Marines began to overtake those of the Army and Navy and have generally been the highest among the services since 1998. It is notable that Marine Corps’ smoking rates stayed level or increased slightly from 2005 to 2008, whereas those of the other three services trended downward. Air Force smoking rates have been the lowest of all services over the 28-year period of the surveys. 

Figure 2 presents the trends in past month heavy drinking for each of the services over the 28-year period that the 10 surveys were conducted. As shown, heavy alcohol use has experienced some fluctuations over the years, but the rate in 2008 was very similar to that in 1980 for the Army, Marines, and Air Force. Only the Navy has sustained a significantly lower level at the end of the period. The heavy drinking rates of the Marines have consistently been the highest of the services over the years, and the rates for the Air Force have been the lowest. The Navy has matched the Air Force rates for two of the surveys but then showed subsequent increases. All services showed significant increases from 1998 to 2008.


[image: image1.emf]

Figure 1: Trends in Cigarette Use, Past 30 Days, by Service, 1980-2008.

[image: image2.emf]

Figure 2: Trends in Heavy Alcohol Use, Past 30 Days, by Service, 1980-2008.

Figure 3 presents the trends in any illicit drug use across the survey years. As shown in the top portion of the figure, there has been a statistically significant downward trend in past-month use of illicit drugs over the years by all four of the services. The pattern is strikingly similar across branches: with steep declines from 1980 to 1988 and then a leveling off at a very low rate through 2002. In 2005 and 2008 there are some increases that are mostly associated with misuse of prescription drugs. Improved question wording in 2005 and 2008 may partially account for the higher observed rates, which are largely attributable to reported increases in misuse of prescription pain medications. The bottom portion of the graph presents the rates of illicit drug use when prescription drugs are omitted. As shown, when prescription drugs were omitted, illicit drug use continued at the low rates observed in 2002. 
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Figure 3: Trends in Illicit Drug Use, Past 30 Days, by Service, 1980-2008.

Figure 4 provides further insight into the role of prescription drug misuse in rates of drug abuse. These rates are overall for the four services combined. As shown, the use of individual drugs other than pain relievers was 3% or less. Pain relievers were the most commonly used drug in 2005 and 2008, with past month rates of 3% in 2005 and 10% in 2008.
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Figure 4: Use of Selected Illicit Drugs, Past 30 Days, DoD Services, 2002, 2005, and 2008.

Trends in Mental Health Issues

The present study examined three mental health outcomes: depression, PTSD symptoms, and suicide contemplation. Trends from 2005 to 2008 were examined for each of these measures. 

Figure 5 shows trends in the need for further depression evaluation as measured by the depression symptom screener. Slightly more than 20% of personnel in both 2005 and 2008 met screening criteria. As expected, Army and Marine Corps personnel showed the highest rates, with approximately one-quarter of their populations needing further depression evaluation. Of interest was a slight but significant reduction in rates from 2005 to 2008 among Army and Air Force personnel. Navy and Marine Corps personnel showed a slight but nonsignificant increase in the same time period.
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Figure 5: Need for Further Depression Evaluation in Past 7 Days by Service, 2005 and 2008.

Figure 6 shows trends in the need for further PTSD evaluation as measured by the PCL-C screener, with a cutoff of 50. As shown, an estimated 11% of DoD personnel met screening criteria in 2008, a significant increase from the 7% reported in 2005. All branches of service showed a significant increase from 2005, with the largest increase among Marines: 15% of that service showed rates suggesting the need for further PTSD evaluation.


Figure 7 shows trends in suicidal ideation almost reaching 5% for the DoD as a whole in 2005 and 2008. The Marine Corps had the highest rate in both years, and the Air Force had the lowest rates. There were no significant changes from 2005 to 2008 in the rate of seriously considering suicide in the past year in any of the services.
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Figure 6: Need for Further PTSD Evaluation in Past 30 Days by Service, 2005 and 2008.
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Figure 7: Seriously Considered Suicide in Past Year by Service, 2005 and 2008.

Likelihood of Substance Use 

Table 1 presents the results from the logistic regressions for the substance use outcome measures of cigarette smoking, heavy drinking, and illicit drug use. The overall prevalence of cigarette use among active duty U.S. military personnel was 30.6%, with the highest adjusted rates among those who were heavy drinkers (43%), junior enlisted personnel in pay grades of E1-E3 (35%), and those with a high school education or less (32%). The significant risk factors for cigarette smoking were being male; being white non-Hispanic; having less than a college education; being aged 26 to 34; being of any rank except warrant office and senior officer, but especially being enlisted personnel rather than an officer; being in the Army, Navy, or Marines; being deployed regardless of level of combat exposure; engaging in illicit drug use; screening positive for depression and screening positive for PTSD. The strongest predictors were being of enlisted rank (ORs = 3.0 to 5.8), being a heavy drinker (OR = 2.7), and having a high school or less education (OR = 2.3).

The overall prevalence of heavy alcohol use was 20%, with highest adjusted rates among cigarette smokers (26%), personnel aged 21 to 25 (22%), those who use illicit drugs (21%), who screen positive for PTSD (21%), and those who hold the rank of warrant officer (20%). The significant risk factors for heavy drinking were being male, being white non-Hispanic or Hispanic, having a high school education or less, being aged 21 to 34, not partnered, or partnered with partner not present, being of senior enlisted (E7 to E9) or Warrant officer rank, being in the Marines, having high combat exposure, being a heavy drinker, engaging in illicit drug use, and meeting screening criteria for PTSD. The strongest predictors were being male (OR = 2.8), being a cigarettes smoker (OR = 2.7), and being aged 21 to 25 (OR = 2.4). 

The overall prevalence of illicit drug use in the past month was 12% with highest adjusted rates among persons who screened positive for PTSD (16%), heavy drinkers (13%), personnel in the Army (12%), and cigarette smokers (11%). The significant risk factors for illicit drug use after adjusting for other factors in the model were being female, being of any race/ethnicity except white non-Hispanic, being in the Army, being a cigarette smoker, being a heavy drinker, and meeting criteria for depression and PTSD. The strongest predictors were screening positive for PTSD (OR = 2.0), serving in the Army (OR = 1.7), and being a heavy drinker (OR = 1.6).

Table 1: Correlates of Cigarette Smoking, Heavy Drinking, and Illicit Drug Use in the Past Month.


		Independent Variables

		Cigarette Smoking

		Heavy Drinking

		Illicit Drug Use



		

		Adj %

		Adj ORs (95% CI)

		Adj %

		Adj ORs (95% CI)

		Adj %

		Adj ORs (95% CI)



		Gender

		

		

		

		

		

		

		

		

		



		
Male

		26.30

		1.33*

		 (1.16-1.53)

		17.05

		2.75*

		 (2.26-3.34)

		8.96

		0.77*

		 (0.70-0.85)



		
Female

		21.16

		1.00

		

		6.96

		1.00

		

		11.34

		1.00

		



		Race/Ethnicity

		

		

		

		

		

		

		

		

		



		
White–non-Hispanic

		29.85

		1.24*

		 (1.06-1.45)

		16.04

		1.35*

		 (1.10-1.64)

		8.32

		0.75*

		 (0.60-0.92)



		
African American–non-Hispanic

		15.00

		0.51*

		 (0.44-0.60)

		11.87

		0.95

		 (0.78-1.16)

		12.37

		1.16

		 (0.88-1.53)



		
Hispanic

		18.55

		0.66*

		 (0.54-0.81)

		16.78

		1.42*

		 (1.13-1.78)

		10.53

		0.97

		 (0.73-1.28)



		
Other

		25.54

		1.00

		

		12.43

		1.00

		

		10.86

		1.00

		



		Education

		

		

		

		

		

		

		

		

		



		   High school or less

		32.42

		2.33*

		 (1.87-2.91)

		17.21

		1.46*

		 (1.12-1.90)

		10.26

		1.19

		 (0.88-1.60)



		   Some college

		26.25

		1.73*

		 (1.44-2.07)

		15.16

		1.26

		 (0.98-1.61)

		8.92

		1.02

		 (0.80-1.30)



		   College degree or more

		17.08

		1.00

		

		12.46

		1.00

		

		8.78

		1.00

		



		Age

		

		

		

		

		

		

		

		

		



		
20 or younger

		22.47

		0.93

		 (0.69-1.24)

		10.89

		1.06

		 (0.74-1.51)

		7.98

		0.75

		 (0.53-1.06)



		
21-25

		26.17

		1.13

		 (0.93-1.39)

		21.80

		2.41*

		 (1.96-2.98)

		8.97

		0.85

		 (0.69-1.05)



		
26-34

		27.82

		1.23*

		 (1.05-1.45)

		16.06

		1.66*

		 (1.42-1.93)

		9.34

		0.89 

		 (0.73-1.09)



		
35 or older

		23.81

		1.00

		

		10.35

		1.00

		

		10.38

		1.00

		



		Family Status

		

		

		

		

		

		

		

		

		



		
Not married/not living with a partner

		25.89

		1.05

		 (0.98-1.14)

		19.47

		1.76*

		 (1.56-1.99)

		9.40

		1.04

		 (0.88-1.23)



		
Married/living with partner - partner not present

		27.28

		1.13

		 (0.98-1.31)

		17.31

		1.53*

		 (1.30-1.80)

		10.02

		1.12

		 (0.89-1.41)



		
Married/living with partner - partner present

		24.92

		1.00

		

		12.05

		1.00

		

		9.07

		1.00

		



		Pay Grade

		

		

		

		

		

		

		

		

		



		
E1-E3

		35.04

		5.81*

		 (3.67-9.21)

		16.63

		1.56

		 (0.97-2.50)

		11.96

		1.67

		 (0.98-2.85)



		
E4-E6

		29.99

		4.62*

		 (3.10-6.87)

		14.83

		1.36

		 (0.88-2.11)

		9.81

		1.34

		 (0.86-2.08)



		
E7-E9

		21.81

		3.01*

		 (1.98-4.55)

		17.13

		1.61*

		 (1.03-2.54)

		9.28

		1.26

		 (0.87-1.83)



		
W1-W5

		12.07

		1.48

		 (0.90-2.44)

		20.13

		1.97*  

		 (1.26-3.07)

		5.78

		0.75

		 (0.29-1.99)



		
O1-O3

		14.25

		1.79*

		 (1.16-2.75)

		13.50

		1.22

		 (0.76-1.97)

		5.23

		0.68

		 (0.39-1.18)



		
O4-O10

		8.49

		1.00

		

		11.35

		1.00

		

		7.51

		1.00

		



		Service

		

		

		

		

		

		

		

		

		



		
Army

		28.25

		1.50*

		 (1.22-1.84)

		15.17

		1.10

		 (0.87-1.40)

		11.78

		1.65*

		 (1.36-2.00)



		
Navy

		26.52

		1.37*

		 (1.17-1.61)

		14.20

		1.02

		 (0.88-1.19)

		8.30

		1.12

		 (0.92-1.35)



		
Marine Corps

		25.74

		1.32*

		 (1.09-1.59)

		18.82

		1.43*

		 (1.21-1.69)

		8.53

		1.15

		 (1.00-1.33)



		
Air Force

		20.82

		1.00

		

		13.94

		1.00

		

		7.49

		1.00

		



		Combat Exposure

		

		

		

		

		

		

		

		

		



		
Not deployed

		21.61

		1.00

		

		12.82

		1.00

		

		8.85

		1.00

		



		
Deployed-none

		26.15

		1.28*

		 (1.12-1.47)

		15.33

		1.23

		 (0.98-1.54)

		8.17

		0.92

		 (0.76-1.10)



		   Deployed-low/moderate

		28.36

		1.44*

		 (1.26-1.63)

		14.37

		1.14

		 (0.98-1.33)

		9.83

		1.12

		 (0.89-1.41)



		   Deployed-moderate/high

		27.50

		1.38*

		 (1.20-1.58)

		18.95

		1.59*

		 (1.31-1.92)

		10.55

		1.22

		 (0.97-1.52)



		Cigarette Smoking in Past Month

		

		

		

		

		

		

		

		

		



		
Yes

		-

		

		-

		26.28

		2.70*

		 (2.41-3.02)

		10.71

		1.25*

		 (1.07-1.47)



		
No

		-

		

		-

		11.67

		1.00

		

		8.73

		1.00

		



		Heavy Drinking in Past Month

		

		

		

		

		

		

		

		

		



		
Yes

		43.23

		2.69*

		 (2.40-3.01)

		-

		

		-

		13.13

		1.62*

		 (1.38-1.90)



		
No

		22.08

		1.00

		

		-

		

		-

		8.53

		1.00

		



		Illicit Drug Use in Past Month

		

		

		

		

		

		

		

		

		



		
Yes 

		29.45

		1.25*

		 (1.06-1.47)

		21.34

		1.61*

		 (1.37-1.90)

		-

		

		-



		
No

		25.05

		1.00

		

		14.41

		1.00

		

		-

		

		-



		Need for Further Depression Evaluation

		

		

		

		

		

		

		

		

		



		
Yes

		30.20

		1.34*

		 (1.19-1.52)

		15.73

		1.07

		 (0.93-1.22)

		11.09

		1.28*

		 (1.07-1.54)



		
No

		24.37

		1.00

		

		14.89

		1.00

		

		8.86

		1.00

		



		Screened Positive for PTSD

		

		

		

		

		

		

		

		

		



		
Yes

		28.83

		1.21*

		 (1.05-1.39)

		21.26

		1.60*

		 (1.28-2.00)

		16.15

		2.02*

		 (1.71-2.39)



		
No

		25.15

		1.00

		

		14.47

		1.00

		

		8.70

		1.00

		



		Suicidal Ideation in Past 12 Months

		

		

		

		

		

		

		

		

		



		
Yes

		27.37

		1.11

		(0.91-1.34)

		17.17

		1.18

		 (0.95-1.46)

		10.98

		1.22

		 (0.93-1.59)



		
No

		25.42

		1.00

		

		14.97

		1.00

		

		9.21

		1.00

		



		

		

		

		

		

		

		

		

		

		



		Total

		30.64

		

		

		20.00

		

		

		12.01

		

		





Source:
DoD Survey of Health Related Behaviors Among Active Duty Military Personnel, 2008


*Estimate is significantly different from the reference group at the 95% confidence level.

Likelihood of Mental Health Issues


Table 2 presents the results from the logistic regressions for the mental health outcome measures of depression, PTSD, and suicidal ideation. The overall prevalence of depression among active duty U.S. military personnel was 21%, with the highest adjusted rates among those who screen positive for PTSD (69%); reported suicidal thoughts (50%); were female (23%); were partnered, but unaccompanied (23%) or unpartnered (20%); and were illicit drug users (20%) or smokers (20%). The significant risk factors for depression were being female;  partnered, but unaccompanied or unpartnered; being in the Army, Navy, or Marines; being a cigarette smoker; using illicit drugs in the past month, meeting screening criteria for PTSD; and having serious suicidal thoughts. The strongest predictors were screening positive for PTSD (OR = 13.9) and having suicidal thoughts (OR=5.2). 


The overall prevalence of PTSD among active duty U.S. military personnel was 11%, with the highest adjusted rates among those who screen positive for depression (26%), reported suicidal ideation (10%), experienced high combat exposure (10%), used illicit drugs (8%), reported heavy drinking (6%), and were in pay grades E1 to E3 (7%). The significant risk factors for PTSD were being female; being in an enlisted pay grade (especially E1 to E3) or junior officer; being in the Army, Navy, or Marines; having high combat exposure; being a cigarette smoker, heavy drinker, or illicit drug user; meeting screening criteria for depression; and having serious suicidal thoughts. The strongest predictors were screening positive for depression (OR = 14.0), being in pay grades E1 to E3 (OR = 5.1) and E4 to E6 (OR = 3.7), having high combat exposure (OR = 3.2), and having suicidal thoughts (OR = 2.8).

The overall prevalence of suicidal ideation among active duty U.S. military personnel was relatively low at 5%, with the highest adjusted rates among those who screened positive for depression (9%), who screened positive for PTSD (6%), and comprised the Other race/ethnicity category (4%). The significant risk factors and strongest predictors for suicidal ideation were meeting screening criteria for depression (OR=5.2) and PTSD (OR=2.7).  Having moderate combat exposure relative to not being deployed was a protective factor.

Discussion

The patterns of the substance use trends among the four DoD services highly resembled one another for cigarette use, heavy drinking, and illicit drug use. That is, for each substance the shape of the trend lines was similar across services even though that shape varied within substances. Cigarette smoking and illicit drug use trends showed substantial declines from 1980 to 2008, whereas the heavy drinking trend has been more flat, and all services showed increases from 1998 to 2008. For all three substances, Air Force personnel showed the lowest rates of use. Servicemembers in the Marine Corps were most likely to be heavy drinkers and somewhat more likely to smoke cigarettes in the later survey years than the other services. 

All services showed higher rates of illicit drug use in 2008 than in prior years which is attributed primarily to prescription drug misuse. Unfortunately, wording changes in the way the drug questions were asked introduced method differences among the surveys and may account for some of the observed changes. Because of multiple potential explanations, the magnitude of the prescription drug misuse increases should be interpreted cautiously. Still, other recent military data appear to corroborate concerns about higher rates of prescription drug misuse [18]. As the military copes with providing care to wounded servicemembers, the possibility of increasing prescription drug misuse will need to be monitored closely and will need additional study.


Table 2: Correlates of Depression, PTSD, and Suicidal Ideation.

		Independent Variables

		Depression

		PTSD

		Suicidal Ideation



		

		Adj %

		Adj ORs (95% CI)

		Adj %

		Adj ORs (95% CI)

		Adj %

		Adj ORs (95% CI)



		Gender

		

		

		

		

		

		

		

		

		



		
Male

		16.33

		0.65*

		 (0.57-0.73)

		4.07

		0.77*

		 (0.67-0.89)

		2.57

		1.03

		 (0.81-1.31)



		
Female

		23.17

		1.00

		

		5.19

		1.00

		

		2.50

		1.00

		



		Race/Ethnicity

		

		

		

		

		

		

		

		

		



		
White–non-Hispanic

		18.07

		0.98

		 (0.82-1.17)

		4.15

		0.87

		 (0.67-1.13)

		2.21

		0.49*

		 (0.39-0.61)



		
African American–non-Hispanic

		13.80

		0.71*

		 (0.56-0.91)

		4.39

		0.92

		 (0.65-1.31)

		3.02

		0.67*

		 (0.50-0.89)



		
Hispanic

		16.67

		0.89

		 (0.72-1.10)

		3.95

		0.83

		 (0.59-1.15)

		3.23

		0.72*

		 (0.52-0.98)



		
Other

		18.33

		1.00

		

		4.75

		1.00

		

		4.45

		1.00

		



		Education

		

		

		

		

		

		

		

		

		



		   High school or less

		17.68

		1.13

		 (0.94-1.37)

		4.14

		1.07

		 (0.80-1.44)

		2.43

		0.80

		 (0.58-1.11)



		   Some college

		17.61

		1.13

		 (0.97-1.32)

		4.46

		1.16

		 (0.86-1.55)

		2.42

		0.79

		 (0.62-1.02)



		   College degree or more

		15.95

		1.00

		

		3.88

		1.00

		

		3.03

		1.00

		



		Age

		

		

		

		

		

		

		

		

		



		
20 or younger

		16.06

		0.84

		 (0.69-1.02)

		5.13

		1.31

		 (0.89-1.94)

		3.06

		1.27

		 (0.76-2.10)



		
21-25

		17.07

		0.90

		 (0.77-1.05)

		4.20

		1.06

		 (0.84-1.35)

		2.64

		1.09

		 (0.79-1.49)



		
26-34

		16.79

		0.88

		 (0.74-1.05)

		4.06

		1.03

		 (0.84-1.26)

		2.38

		0.97

		 (0.68-1.40)



		
35 or older

		18.61

		1.00

		

		3.97

		1.00

		

		2.43

		1.00

		



		Family Status

		

		

		

		

		

		

		

		

		



		
Not married/not living with a partner

		20.44

		1.53*

		 (1.38-1.71)

		3.90

		0.86*

		 (0.74-0.99)

		2.69

		1.06

		 (0.87-1.29)



		
Married/living with partner - partner not present

		22.68

		1.75*

		 (1.49-2.05)

		3.88

		0.85

		 (0.73-1.00)

		2.23

		0.88

		 (0.63-1.22)



		
Married/living with partner - partner present

		14.36

		1.00

		

		4.52

		1.00

		

		2.53

		1.00

		



		Pay Grade

		

		

		

		

		

		

		

		

		



		
E1-E3

		18.84

		1.27

		 (0.91-1.78)

		6.55

		5.09*

		 (2.27-11.41)

		2.61

		1.53

		 (0.76-3.06)



		
E4-E6

		18.05

		1.20

		 (0.94-1.54)

		4.84

		3.70*

		 (1.71-8.00)

		2.75

		1.62

		 (0.87-3.01)



		
E7-E9

		14.33

		0.91

		 (0.69-1.22)

		3.11

		2.33*

		 (1.12-4.86)

		2.49

		1.46

		 (0.84-2.51)



		
W1-W5

		12.83

		0.80

		 (0.60-1.08)

		1.02

		0.75

		 (0.09-6.15)

		3.60

		2.13

		 (0.86-5.26)



		
O1-O3

		15.58

		1.01

		 (0.77-1.32)

		3.31

		2.49*

		 (1.05-5.89)

		2.21

		1.29

		 (0.62-2.70)



		
O4-O10

		15.47

		1.00

		

		1.36

		1.00

		

		1.72

		1.00

		



		Service

		

		

		

		

		

		

		

		

		



		
Army

		18.20

		1.49*

		 (1.31-1.69)

		4.44

		1.30*

		 (1.07-1.57)

		2.39

		0.97

		 (0.70-1.35)



		
Navy

		19.53

		1.63*

		 (1.40-1.89)

		4.34

		1.27*

		 (1.07-1.50)

		3.09

		1.26

		 (0.90-1.77)



		
Marine Corps

		19.80

		1.66*

		 (1.39-1.97)

		5.06

		1.49*

		 (1.23-1.81)

		2.39

		0.97

		 (0.71-1.34)



		
Air Force

		12.98

		1.00

		

		3.45

		1.00

		

		2.46

		1.00

		



		Combat Exposure

		

		

		

		

		

		

		

		

		



		
Not deployed

		16.96

		1.00

		

		3.27

		1.00

		

		2.79

		1.00

		



		
Deployed-none

		16.76

		0.99

		 (0.83-1.17)

		3.25

		0.99

		 (0.76-1.29)

		2.65

		0.95

		 (0.72-1.25)



		   Deployed-low/moderate

		17.76

		1.06

		 (0.90-1.25)

		3.19

		0.97

		 (0.76-1.26)

		2.11

		0.75*

		 (0.59-0.95)



		   Deployed-moderate/high

		17.51

		1.04

		 (0.88-1.23)

		9.78

		3.20*

		 (2.49-4.12)

		2.68

		0.96

		 (0.71-1.30)



		Cigarette Smoking in Past Month

		

		

		

		

		

		

		

		

		



		
Yes

		20.30

		1.33*

		 (1.18-1.51)

		4.80

		1.21*

		 (1.04-1.42)

		2.76

		1.12

		 (0.92-1.36)



		
No

		16.05

		1.00

		

		3.99

		1.00

		

		2.48

		1.00

		



		Heavy Drinking in Past Month

		

		

		

		

		

		

		

		

		



		
Yes

		17.87

		1.06

		 (0.92-1.21)

		5.99

		1.58*

		 (1.26-1.98)

		2.88

		1.16

		 (0.94-1.44)



		
No

		17.07

		1.00

		

		3.88

		1.00

		

		2.49

		1.00

		



		Illicit Drug Use in Past Month

		

		

		

		

		

		

		

		

		



		
Yes 

		20.44

		1.27*

		 (1.05-1.53)

		7.64

		2.03*

		 (1.70-2.42)

		3.09

		1.24

		 (0.95-1.63)



		
No

		16.87

		1.00

		

		3.92

		1.00

		

		2.50

		1.00

		



		Need for Further Depression Evaluation

		

		

		

		

		

		

		

		

		



		
Yes

		-

		

		-

		26.40

		13.98*

		 (12.14-16.08)

		8.92

		5.23*

		 (4.20-6.53)



		
No

		-

		

		-

		2.50

		1.00

		

		1.84

		1.00

		



		Screened Positive for PTSD

		

		

		

		

		

		

		

		

		



		
Yes

		68.93

		13.88*

		 (12.09-15.92)

		-

		

		-

		5.99

		2.68*

		 (2.34-3.07)



		
No

		13.79

		1.00

		

		-

		

		-

		2.32

		1.00

		



		Suicidal Ideation in Past 12 Months

		

		

		

		

		

		

		

		

		



		
Yes

		50.18

		5.19*

		 (4.16-6.48)

		10.47

		2.77*

		 (2.40-3.21)

		-

		

		-



		
No

		16.25

		1.00

		

		4.04

		1.00

		

		-

		

		-



		

		

		

		

		

		

		

		

		

		



		Total

		21.17

		

		

		10.70

		

		

		4.62

		

		





Source:
DoD Survey of Health Related Behaviors Among Active Duty Military Personnel, 2008


*Estimate is significantly different from the reference group at the 95% confidence level.


The similar pattern of trends by the services and the striking reductions in substance use rates for cigarettes and illicit drugs reflect the emphasis that all military branches have placed on prevention and control of substance abuse and suggest that these efforts have been relatively successful. The drug-testing program likely plays an important role in the low rates of drug use. In contrast, the relatively flat trend and more recent increases in heavy drinking suggests that existing alcohol-misuse prevention programs and campaigns have not had their desired outcome for this subset of users. This is of considerable concern because heavy drinkers are the group most likely to experience negative outcomes that impact their own health and degrade military readiness [12, 19]. 

There was no clear pattern of risk factors for cigarette smoking, heavy drinking, or illicit drug use although cigarettes and alcohol had the most in common, in part perhaps because of their comorbidity. For smoking, the strongest predictors were being in the enlisted ranks followed by being a heavy drinker. For heavy drinking, the strongest predictors were being male, being a cigarette smoker, and being of young adult ages 21 to 25. Several other variables also predicted cigarette use and heavy alcohol use, including service, high combat exposure, and meeting criteria for PTSD. Serving in the Army, Navy, or Marine Corps had a higher risk of smoking than serving in the Air Force, whereas serving in the Marines had a higher risk of heavy drinking. These findings for cigarette smoking were consistent with our hypothesis that the personnel in the Navy are also at elevated risk for substance abuse similar to those in the Army and Marine Corps. The strongest risk factor for illicit drug use was meeting criteria for PTSD, followed by serving in the Army. Smoking and heavy drinking were also risk factors for illicit drug use. Our finding showing that substance use and mental health problems are related is also consistent with civilian data [20].

Overall, the mental health findings showed slight decreases or no change in depression and suicidal ideation rates between 2005 and 2008, but significant increases in PTSD in each DoD service. For each of the mental health outcomes, the main risk factors were a comorbid mental health condition (i.e., PTSD predicted by depression and suicidal ideation, depression and suicidal ideation predicted by PTSD). This indicates the highly comorbid nature of these disorders in the military population. High combat exposure was a main predictor of PTSD but was not a significant predictor of depression or suicidal ideation, most likely due to the high comorbidity of the PTSD accounting for such a large proportion of the risk (69%). As hypothesized, the risk for depression and PTSD was elevated in the Navy as well as the Army and Marine Corps. PTSD rates also showed an increase for Air Force personnel since 2005. Given that Navy and Air Force servicemembers are less likely to engage in direct combat than personnel in the Army or Marine Corps, these findings suggest that factors other than combat experiences are playing a role in the development of PTSD in the military. Further research is needed to determine specific elements of deployment modification that may be useful in mitigating PTSD risk among  Naval personnel and to identify the potential impact that conducting drone attacks may have on responsible Air Force personnel.

Other variables also predicted specific types of psychological problems. For instance, serving as an enlisted (E1 to E6) member of the military indicates risk for PTSD in these models but was not an independent risk factor for depression or suicidal ideation. Also, military women were at particular risk for current depression and PTSD. Those who were married or living with a partner who is not present at their current duty station were also at risk for depression.. These results point to the need for further study of preexisting differences that may exist among military personnel prior to active duty, potentially unique vulnerabilities of women in the military, and for research dedicated to revealing more information about risk factors for specific psychological disorders.

The current study's findings should be viewed in light of some limitations. First, although the 2008 survey achieved a response rate of 71% and data were weighted to adjust for nonresponse, the potential for response bias still exists. The estimates cited here may underestimate the true prevalence of substance use and mental health outcomes that were examined. Second, the study's findings are based on self-reported data and are only as valid as participants are truthful. Self-report validity studies suggest that most people appear to be truthful when they believe that the research has a legitimate purpose, they have suitable privacy for providing their answers, they have assurances that their answers will be kept confidential, and they believe that those collecting the data can be trusted [21-23].  To encourage honest reporting we designed out study procedures to meet these requirements. Still, the possibility exists that these data are underreports of the true prevalence. Third, because of stigma associated with reporting mental health issues, respondents may have underreported the extent of these issues. Thus the prevalence rates reported here are likely to be conservative. Fourth, because of improvements in questionnaire wording from the 2005 to 2008 survey iterations, estimates of prescription drug misuse in 2005 and 2008 are not directly comparable to prior survey iterations. These changes are likely the combined result of real increases in the misuse of prescription drugs in the military, improvements in question wording, or both. Because of multiple potential explanations, the magnitude of these increases should be interpreted cautiously. Finally, because these data are based on self-reports, they may be subject to recall bias. Despite these limitations, the large number of respondents in the study, the use of sampling weights and nonresponse adjustments, the assured anonymity of the survey, and the consistency of the estimates in prior surveys from this series [12] suggest that the extent of this potential bias is likely to be minimal.

Conclusion 

The long and challenging Iraq and Afghanistan wars are producing veterans who are at risk of developing substance use disorders and serious mental health problems, including PTSD. Military and governmental officials, researchers, and health care providers are working to address the surge in psychological and operational stress injuries observed among these returning troops. The screening for mental health and substance use problems and identification of changes in the numbers and groups at risk for such problems are a major concern. Planning for the optimal delivery of appropriate services is contingent on the quality of data from epidemiological studies designed to estimate the extent of these problems. 

This paper has provided a general overview of the prevalence of substance use and mental health issues in current active United States military personnel, and a preliminary assessment of several risk factors associated with the development of common mental health conditions in military personnel. Findings suggest the need for further study by examining subgroups that may be at risk for developing negative mental health outcomes, and also by attempting to mitigate known risk factors for negative mental health outcomes. 

In addition, more detailed investigation of the risk factors identified in this study is warranted, followed by the development and implementation of possible interventions to minimize identified risks. Other future directions for research include a thorough examination of pre-existing differences in military personnel who develop mental health and substance use issues pre- and post-deployment. Finally, future research must examine issues associated with psychiatric comorbidities and their interactions and identify drivers of substance abuse, especially prescription drug misuse.
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ABSTRACT


Mirroring the civilian literature, military research has shown that married individuals tend to engage in fewer health risk behaviors, such as substance misuse, compared to individuals who were not married. These findings are consistent with the extensive civilian research literature documenting the physical and mental health advantage of being married, especially for men.  However, few military studies have examined the relationship between marital status and other risk behaviors such as reckless driving.  


Using cross-sectional data collected from U.S. soldiers (n=2,588) six months after Iraq and Afghanistan deployments, six self-reported risk behaviors are assessed: driving under the influence of alcohol, using alcohol to sleep or calm down, riding with an alcohol-impaired driver, non-seat belt use while driving, reckless driving, and risky sexual behavior. The prevalence of these behaviors is reported for three marital status groups: currently married, never married, and previously married (separated/widowed/divorced).  The associations between marital status and the risk behaviors are also examined with logistic regression analyses adjusting for combat exposure, mental health problems, alcohol misuse, gender, education, rank, number of children supported financially, and service type.  In these analyses, never married and previously married soldiers are compared to married soldiers.


Findings show that for all six risk behaviors, prevalence rates were highest in either the never married or the previously married group.  For one of the outcomes (driving with an alcohol-impaired driver), the prevalence rate was identical in both the never and previously married groups. The logistic regression analyses revealed that for three of the six risk behaviors (driving after having several drinks, riding with an impaired driver, and risky sexual behavior) both the never married and previously married soldiers were more likely than the married soldiers to engage in the behaviors.  However, for two of the risk behaviors (using alcohol to sleep or calm down, and reckless driving) neither of the non-married groups of soldiers was more likely than the married soldiers were to exhibit the behavior.  Lastly, only never married soldiers had a greater likelihood of driving without a seatbelt compared to married soldiers.    


The findings indicate that marital status is an important variable for understanding risk behavior among military populations; not all soldiers are at equal risk for engaging in harmful behaviors.  Programs aimed at reducing risk behaviors should consider these findings in their design.  


1.0
INTRODUCTION

Studies of United States (U.S.) civilians have typically shown that married individuals have better physical and psychological health compared to individuals in other marital status groups.  This is particularly so when married individuals are compared to widowed, divorced, or separated individuals Liu & Umberson, 2008()
, which may reflect the strains of marital dissolution Williams & Umberson, 2004()
. The health advantage of the married has been attributed to a variety of reasons including the economic benefits, health regulation, and the social support provided by marriage (social causation hypothesis) 
 ADDIN EN.CITE 

(Bierman, Fazio, & Milkie, 2006; Musick, Bumpass, & 2010; Stutzer & Frey, 2006; Wade & Pevalin, 2004; Waldron, Hughes, & Brooks, 1996)
. Another explanation is that people who get married are healthier than those who do not (social selection hypothesis) Stutzer & Frey, 2006(; Wade & Pevalin, 2004)
.  Married individuals also appear less likely to engage in risk behaviors such as substance misuse Kessler, Berglund, Demler, Jin, & Merikangas, 2005(; Simon, 2002)
; similar findings have been documented among military service members Riviere & Merrill, 2011()
.  This health advantage has been much less studied in U.S. military populations.  Further, it is unclear from both the civilian and military literatures whether the marriage health advantage extends to lower risk behavior prevalence, apart from lower substance misuse, among married individuals.  


The limited information known about marital status and risk behaviors (apart from substance misuse) among military personnel comes from one study in the United Kingdom (U.K.) of regular (active component) service members and one U.S. study of treatment-seeking veterans.  The first study showed that separated, divorced, and widowed (but not single) service members were more likely than married/cohabiting service members to be risky drivers (not wearing a seatbelt and/or speeding; Fear et al., 2008). The latter study Kuhn, Drescher, Ruzek, & Rosen, 2010()
, which seemed to have used a binary marital status variable (married vs. unmarried), had contrary findings to the U.K. study. These authors found that married veterans were more likely to drive aggressively; although they were not statistically more or less likely to drive after substance use or to use seatbelts infrequently. 


No military study was found that examined the independent association of marital status with risk behaviors after adjusting for combat exposure, alcohol misuse, mental health problems, and demographic variables among service members. This study will explore such relationships among U.S. soldiers who had deployed to Iraq or Afghanistan.  


2.0
BACKGROUND 

2.1 
Risk-Taking Behaviors

Risk or risk-taking behaviors can be defined as either socially sanctioned (skydiving) or generally unsanctioned (drinking and driving) volitional actions that may result in morbidity and mortality 
 ADDIN EN.CITE 

(Cooper et al., 2008; Fear et al., 2008; Jessor, 1991; Turner, McClure, & Pirozzo, 2004; Williams, Bell, & Amoroso, 2002)
.  The overwhelming focus of previous research, as it is here, has been on socially unsanctioned behaviors.  Risk behaviors are important to examine because not only do they co-vary with mental health and substance use problems, they have implications for reduced occupational and social functioning, morbidity, and mortality.  Further, risk behaviors co-occur in individuals 
 ADDIN EN.CITE 

(Cooper, et al., 2008; Fear, et al., 2008; Williams, et al., 2002)
, which suggests that there may be high risk sub-groups that deserve more research and intervention focus.

The focus of this study is on the association between marital status and risk behaviors.  However, the association of the two is perhaps more complex among military personnel who have deployed to combat theatres.  Multivariate models need to include measures of combat exposure, mental health problems, and alcohol misuse.  These variables are also related to each other, which we will briefly explore below.


2.2
Deployments, Combat Exposure, and Risk Behavior

Few studies have examined the relationships between deployments and combat exposure with risk-taking behaviors. A U.S. study of Gulf War era veterans Hooper et al., 2006()
 found that deployment experience was associated with a greater likelihood of a fatal motor vehicle crash, which is not a risky driving behavior, but is certainly correlated with such behaviors.  A later study of regular U.K. service members who had deployed to the Iraq War found that those who had combat roles and more combat exposure were more likely to engage in two risky driving behaviors – not using a seatbelt and speeding 
 ADDIN EN.CITE 

(Fear, et al., 2008)
.  The positive relationship between combat exposure and risk behavior has been corroborated in a study of U.S. soldiers who had deployed to Iraq or Afghanistan Riviere, Merrill, Wilk, Edens, & Adler, 2010()
.  However, one study found a negative relationship between one combat experience (having a buddy who was killed or injured) and one risk behavior (a combination of driving after having several drinks or riding with a driver who had too much to drink 
 ADDIN EN.CITE 

(Killgore et al., 2008)
.   


It not clear whether deployment or combat experiences may engender a state-related greater tendency to engage in risky behaviors even in the months following exposure Killgore, Vo, Castro, & Hoge, 2006()
 or whether any relationship between level of combat exposure and risk behaviors can be accounted for by pre-deployment personality traits (such as impulsivity or sensation-seeking) of service members who choose to serve in combat roles McLeod et al., 2001()
.  Some findings do indicate that risky driving behaviors 
 ADDIN EN.CITE 

(Fear, et al., 2008)
 and fatal motor vehicle accidents Hooper, et al., 2006()
 are higher in service members who had combat roles, which may support the latter explanation.   


2.2.1
Mental Health Problems, Alcohol Use, and Risk Behavior

The relationship between combat exposure and risk behaviors may be not be a direct one; mental health problems and alcohol misuse/abuse may, individually or in combination, explain relationships between the two.  The association of combat exposure with mental health problems has been well documented among U.S. service members who had deployed to the current wars in Afghanistan and Iraq 
 ADDIN EN.CITE 

(Hoge et al., 2004; Smith et al., 2008; Thomas et al., 2010)
.  PTSD is one such mental health problem and studies of U.K.  service members, and of U.S. treatment-seeking military samples have found that service members who reported having PTSD symptoms were more likely to engage in risky driving behaviors 
 ADDIN EN.CITE 

(Fear, et al., 2008; Kuhn, et al., 2010; Sayer et al., 2010)
.   Increased alcohol misuse, which is often cormorbid with mental health problems, is another sequela of combat deployments.   Studies from both the U.K. 
 ADDIN EN.CITE 

(Fear, et al., 2008; Hooper et al., 2008)
 and the U.S. 
 ADDIN EN.CITE 

(Bray et al., 2010; Jacobson et al., 2008; Wilk et al., 2010)
 of service members have demonstrated that alcohol misuse is significantly higher among those who deployed to the current wars, and experienced combat.  In turn, alcohol misuse has been implicated in a number of risk behaviors.  U.S. Department of Defense studies with large samples of military personnel have confirmed the positive relationship between alcohol consumption and non-use of seatbelts, speeding, and risky sexual behavior 
 ADDIN EN.CITE 

(Thompson, Kao, & Thomas, 2005; Williams, et al., 2002)
.  


2.2.2
Present Study


Generally, the findings above indicate that service members who have deployed and/or been exposed to combat, who have mental health problems, and who misuse alcohol are more likely to engage in risk behaviors.  Previous research has demonstrated that while soldiers in the three marital groups examined have comparable levels of combat exposure, previously married soldiers are more likely to screen positive for depression, anxiety, and PTSD and that never and previously married soldiers are more likely to screen positive for alcohol misuse Riviere & Merrill, 2011()
, which is consistent with much research that have established that individuals’ well-being vary based on their social group memberships Thoits, 2010()
.  The limited findings regarding the relationship between marital status and risk behaviors in service members are equivocal. Further, no single study was found that examined this association with adjustments for combat exposure, alcohol misuse, and mental health problems.  This is the aim of the current study.  


3.0
METHODS

This study examines whether two groups of soldiers – never married and previously married – are more likely to engage in risky behaviors compared to married soldiers.  Previously married soldiers include separated, divorced, and widowed soldiers.  This is an exploratory examination, but we expect that soldiers who report either being currently separated, divorced, or widowed (previously married) or who have never been married will be more likely than married soldiers to engage in risk behaviors.  In other words, we expected marital status to be independently associated with individual risk behaviors after adjusting for combat exposure, mental health problems, and alcohol misuse. 


3.1
Sample

Data were collected in 2008 and 2009 at approximately 6 months after soldiers from brigade combat teams returned from deployments to Afghanistan and Iraq. Soldiers were recruited through coordination with unit commanders.  Recruitment briefings, which included a description of the study, its voluntary nature, informed consent procedures and how anonymity and confidentiality would be protected, were provided to large groups of soldiers.  Fifty-six percent of soldiers from participating units were present during the recruitment briefings. Soldiers unable to attend the recruitment session had other work-related duties or were on leave, ill, or on temporary duty elsewhere. Overall, 85% of the soldiers attending the recruitment session gave their consent for study inclusion (n=3,380). From this sample, we selected the soldiers who reported that they had deployed to either Iraq or Afghanistan and who had reported exposure to at least one combat experience (n=2,588).  


3.2
Measures

Six self-reported risk behaviors were assessed with seven different questions.  Three questions were asked with temporal reference to the past month (“In the past month did you…”) “drive after having several drinks?”, “did you ride with a driver who had too much to drink?”, and a combination of two items “have you used alcohol to get to sleep” and  ”have you used alcohol to calm down?”.  Three questions were asked with temporal reference to the past three months (“In the past 3 months have you…”): “driven a car or motorcycle recklessly?”, “drove or rode in a car without using a seatbelt?”, and “risked getting a sexually transmitted disease (STD; e.g. had sex with multiple partners, or did not use a condom?”.  Respondents were asked to answer either yes or no to all six questions.


Combat exposure was measured using 33 items from the Combat Experiences Scale (CES) that has been used in similar samples Hoge, et al., 2004(; Riviere, Kendall-Robbins, McGurk, Castro, & Hoge, 2011)
.  Respondents were asked to indicate how often they had experienced the items from never (0) to five or more times (3) during their most recent deployment.  Total scores could range between 0 and 99. 


Mental health problems is a composite variable measuring whether respondents met criteria for either depression, anxiety, or PTSD Hoge, et al., 2004()
.  Depression was measured with the PHQ-9 Kroenke & Spitzer, 2002()
.  To meet screening criteria for depression, respondents had to endorse at least 5 symptoms, including “feeling down, depressed or hopeless” or “having little interest in doing things” for more than half the days in the past month and indicate impairment in work, at home or in interpersonal functioning at the “very difficult” or “extremely difficult” level. Anxiety was measured with seven items from the Generalized Anxiety Disorder–7 (GAD-7; Spitzer, Kroenke, Williams, & Lowe, 2006()
. As reported in a previous study Kim, Britt, Klocko, Riviere, & Adler, 2011()
 items were summed and respondents who had a sum of 10 or greater and who indicated home or interpersonal functioning difficulties (as with depression) met criteria for anxiety.  PTSD was measured using the 17-item PTSD Checklist (PCL; Weathers, Litz, Herman, Huska, & Keane, 1993()
. To meet screening criteria for PTSD, respondents not only had to report at least one intrusion, three avoidance and two hyperarousal symptoms, but also have a score of at least 50 on a scale of 17 to 85 Hoge, et al., 2004(; Riviere, et al., 2011)
.


Alcohol misuse. Soldiers were asked two questions about their past month alcohol use using a modified version of the Two-Item Conjoint Screen for Alcohol (TICS; Brown et al., 2001). The modified TICS is a validated measure widely used in post-deployment screening Milliken, Auchterlonie, & Hoge, 2007()
. An endorsement of either item (“have you felt that you wanted or needed to cut down on your drinking?”, “have you used alcohol more than you meant to?”) was considered a positive screen 
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(Santiago et al., 2010; Wilk, et al., 2010)
. 

Demographic covariates included age (18-24, 25-29, ≥30), gender, rank (junior enlisted, non-commissioned officers (NCOs), officers/warrant officers), education (≤high school diploma, some college/2 yr degree, ≥bachelor’s degree), number of children supported financially, and service type (combat arms/maneuver or combat support/service support).

3.3
Analyses

All analyses were performed with SPSS software (Version 17.0) for Windows. We used chi-square analyses to assess the bivariate association between marital status and risk behavior prevalence.  Separate logistic regression models were estimated for each of the six risk behaviors adjusting for combat exposure, mental health risk, alcohol misuse and demographic variables. We first examine the unadjusted relationship between marital status and the risk behavior.  In the two subsequent models, we first entered the demographic variables, and then the combat exposure, mental health problems, and alcohol misuse measures.

4.0
RESULTS

Table 1 displays the demographic distribution and means for the overall sample and the three marital status groups. Married and previously married soldiers are comparable in terms of age, while the never married group is, as expected, younger. The previously married group has the greatest percentage of female soldiers compared to the other two marital status groups. Only about 10% of the soldiers in each group had a bachelor’s or higher degree of education. In terms of rank, over 70% of the soldiers in the never married group were in the junior enlisted rank, whereas for the other two marital status groups, the majority of the soldiers were fairly evenly spread over both junior enlisted and NCO ranks. About two-thirds of the soldiers in all three marital status groups indicated their service type was combat arms/maneuver.  The never married soldiers had the lowest mean number of children they supported financially. Mean levels of combat exposure were comparable across the groups.  The currently married had the lowest prevalence of alcohol misuse (18%), followed by the previously married (22%), and then the never married (27%).  Mental health problem (depression, anxiety, or PTSD) prevalence was highest in the previously married (22%) and lowest in the never married (15%).


The prevalence rates for the risk behaviors are displayed in Table 2.  Across all six risk behaviors, prevalence rates were lowest in the currently married soldiers; the other groups had similar prevalence rates.  Prevalence was highest for three behaviors in the never married group (used alcohol to sleep or calm down [33%], driven a car or motorcycle recklessly [10%], and risked getting an STD [20%]).  The previously married group had the highest prevalence in two behaviors (driving after several drinks [13%], and driving/riding without a seatbelt [20%]).  The prevalence of riding with a driver who had drunk too much was identical in both unmarried groups (10%).  Chi-square analyses of the association of marital status with the risk behaviors were all significant, expect for the association with driving recklessly.


Table 3 displays the multivariate associations of marital status with the risk behaviors.  For three of the behaviors (driving after several drinks, riding with an impaired driver, and risking getting an STD), while the values of the odds-ratios were slightly different across the unadjusted and adjusted models, the relationships between marital status and the behaviors were unchanged.  Both the never married and the previously married groups of soldiers were more likely to engage in these behaviors.  Odds-ratios (OR) in the final models were highest for risky sexual behavior.  Both the never and the previously married soldiers were five times more likely than married soldiers to have risked getting an STD.  The statistically significant unadjusted greater odds of never married for using alcohol as a sedative or for not using a seatbelt did not hold in the final models.  Neither of the unmarried groups of soldiers had increased odds of using alcohol to sleep or calm down compared to the married group while previously married soldiers had statistically significant greater odds than married soldiers of driving/riding without a seatbelt (OR=2.19, confidence interval (CI)=1.32, 3.62).   Both the never and the previously married soldiers were more likely to drive after several drinks than married soldiers (OR=1.64 and 2.17 respectively).  There were no statistically significant differences between never married or the previously married group compared to the currently married group for the reckless driving risk behavior.  Overall, unlike what the bivariate relationships between marital status and the risk behaviors suggested, the multivariate associations indicate that the previously married had greater odds of engaging in four of the six risk behaviors compared to the married group.  In contrast, the never married group had greater odds for three of the six behaviors. 


5.0
DISCUSSION

This study examined the association of marital status with six risk behaviors.  Specially, we examined whether never and previously married soldiers were more likely than married soldiers to engage in the risk behaviors.  Overall, our results indicated, consistent with our expectations, that both groups of unmarried soldiers were more likely to engage in the risk behaviors than the married soldiers.  These results are consistent with the consensus of previous studies 
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(Liu & Umberson, 2008; Musick, et al., 2010; Simon, 2002; Waldron, et al., 1996)
 that married individuals have a health advantage over individuals in other marital status groups. 


The findings are even more notable given that the multivariate analysis not only adjusted for demographic variables, but also for combat exposure, alcohol misuse, and mental health problems, which several studies have shown to be associated with risk behaviors 
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(Fear, et al., 2008; Jacobson, et al., 2008; Kuhn, et al., 2010; Sayer, et al., 2010)
.   The findings indicate that marital status is an important variable for understanding risk behavior among military populations in that not all soldiers are at equal risk for engaging in harmful behaviors.


The greater likelihoods of certain risk behaviors of previously deployed soldiers could indicate that they were still transitioning from a combat environment where such behaviors as not using seatbelt driving were a response to the demands of combat Okpala, Ward, & Bhullar, 2007()
.  However, increased risk behavior such as drinking and driving, and risky sexual behavior cannot be similarly explained. 


Decades of research of the association of stress and health have shown that individuals of particular social statuses such as the previously married have higher rates of physical and mental health problems, including alcohol and substance use disorders.  The poorer well-being of such individuals have been principally explained by their greater stress exposure Thoits, 2010()
. For military samples such as the one used in this study, combat exposure is the most obvious stressor.  Such exposure involves the possibility of death, which has been associated with elevated risk behaviors Ben-Zur & Zeidner, 2009()
, which may be due a state-related increased risk-taking propensity Killgore, et al., 2006()
. Risk taking propensity appears to be greater among soldiers who had higher levels of combat exposure 
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(Killgore, et al., 2008; Mitra-Sarkar & Andreas, 2009)
.  However, this study showed that traumatic combat exposure was comparable in the three study groups. What may be different among the study groups are coping resources such as social support, which previous studies have found to be lower in unmarried individuals Thoits, 2010()
.  Congruent with the social causation hypothesis, the health advantage of married soldiers found in this study may reflect benefits of marriage (or probably other stable intimate relationships) such as social support that mitigates the effects of stress exposure.  However, the social selection hypotheses that the apparent health benefits of marriage merely reflect that healthier individuals are more likely to get married cannot be dismissed.


Two other explanations might be useful for explaining the greater likelihood of unmarried individuals to engage in risk behaviors: crisis theory and personality traits.  Crisis theory posits that the poorer functioning of previously married individuals is evidence of the temporary strain of marital status transition Johnson & Wu, 2002()
. This suggests that the higher prevalence of risk behaviors among previously married soldiers is unlikely to persist.  This study’s data limits testing of this theory, but it is a plausible explanation for the greater risk behavior prevalence of previously married soldiers compared to married ones.  


We have alluded to the state-like aspect of risk-taking propensity, but several studies have focused on personality traits Llewellyn, 2008()
 like risk-taking propensity and invincibility. Among U.S. service members, both risk-taking propensity Killgore, et al., 2006()
 and perception of invincibility (i.e. invulnerability to harm or injury) Killgore, 2010()
 have been associated with risk-taking behavior. This explanation appears to be compatible with the social selection hypothesis.  Perhaps the individuals with the greatest risk-taking propensity are either unlikely to get married or if they do get married are unlikely to remain in that status. 


While the explanations for the greater risk behaviors among unmarried individuals are valuable for contextualizing our findings, the lack of longitudinal data limits more conclusive statements about why both never and previously married soldiers are more likely than married soldiers to engage in risk behaviors.  More specifically, our data did not allow us to explore pre-combat levels of risk behaviors, which would have been useful in assessing whether marital status was differently associated with the risk behaviors prior to and after combat deployments.  


Additionally, we have no data on the timing of marital status transitions among the previously married soldiers to examine whether the higher risk behavior prevalence in this group of soldiers was temporary.  Also, no measures were included on personality traits such as risk-taking propensity or invincibility, which prevents marital status group comparisons of these characteristics.  Lastly, our marital status measure does not allow disaggregation of the never married group, which may have included soldiers in cohabiting relationships or in other stable relationships.  However, cohabiting may be rare among military service members because of the institutional incentives to marry Riviere & Merrill, 2011()
.


Notwithstanding its limitations, the results of this study clearly show that risk behavior prevalence is not equally distributed among soldiers.  Unmarried soldiers, particularly those who were previously married, are at more likely to engage in such behaviors.  Risk behaviors have implications not only for impaired functioning, morbidity, and mortality in soldiers, but in family members and others (for example, a pedestrian may be injured or killed by a soldier’s drunk driving). Countermeasures to curb risk-behaviors should consider such findings in their design.
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Table 1: Demographic and Other Characteristics of the Sample.

		Characteristic

		Overall 

		Currently Married

		Never Married 

		Separated, Widowed or Divorced 



		

		(N=2588)

		(N=1395)

		(N=748)

		(N=338)



		

		N

		%

		N

		%

		N

		%

		N

		%



		Age

		

		

		

		

		

		

		

		



		18-24

		1035

		41.8

		443

		31.8

		473

		63.4

		119

		35.2



		25-29

		744

		30.0

		438

		31.4

		200

		26.8

		106

		31.4



		30-39

		565

		22.8

		412

		29.6

		62

		1.5

		91

		26.9



		≥40

		133

		5.4

		100

		7.2

		11

		17.8

		22

		20.1



		Gender

		

		

		

		

		

		

		

		



		Male

		2248

		91.4

		1296

		93.8

		664

		89.4

		288

		85.7



		Female

		212

		8.6

		85

		6.2

		79

		10.6

		48

		14.3



		Educational status

		

		

		

		

		

		

		

		



		≤HS diploma

		1216

		49.5

		661

		47.8

		403

		54.5

		152

		45.4



		Some college/2yr deg

		1006

		40.9

		579

		41.8

		260

		35.2

		167

		49.9



		≥Bachelors degree

		236

		9.6

		144

		11.4

		76

		10.2

		16

		4.8



		Rank

		

		

		

		

		

		

		

		



		Junior Enlisted

		1336

		54.3

		638

		46.0

		533

		72.0

		165

		49.4



		NCOs

		962

		39.1

		650

		46.9

		151

		20.4

		161

		48.2



		Officer/Warrant Officer

		163

		6.6

		99

		7.1

		56

		7.6

		8

		2.4



		Service Type

		

		

		

		

		

		

		

		



		Combat support/service support

		785

		32.0

		443

		32.1

		212

		28.8

		130

		38.7



		Combat arms/maneuver

		1667

		68.0

		936

		67.9

		525

		71.2

		206

		61.3



		Alcohol misuse

		517

		21.1

		241

		17.5

		195

		26.5

		81

		21.5



		Mental health problem

		420

		16.9

		234

		16.8

		113

		15.1

		73

		21.6



		 

		Mean

		SD

		Mean

		SD

		Mean

		SD

		Mean

		SD



		No. of children supported financially

		1.10

		1.36

		1.55

		1.45

		0.21

		0.63

		1.14

		1.17



		Combat exposure

		23.32

		17.94

		23.15

		17.85

		23.27

		18.04

		24.13

		18.12





Table 2: Risk Behavior Prevalence by Marital Status.

		Risk Behaviors

		Overall 

		Currently Married

		Never Married 

		Separated, Widowed or Divorced 

		Test Statistic



		

		(N=2588)

		(N=1395)

		(N=748)

		(N=338)

		



		

		N

		%

		N

		%

		N

		%

		N

		%

		



		Drive after several drinks

		195

		8.0

		74

		5.4

		77

		10.5

		44

		13.3

		χ2(2) = 31.93c



		Used alcohol to sleep or calm down

		699

		28.6

		350

		25.4

		244

		33.2

		105

		31.7

		χ2(2) = 16.14c



		Rode with a driver who had too much to drink

		164

		6.7

		57

		4.1

		74

		10.0

		33

		9.9

		χ2(2) = 33.32c



		Driven recklessly

		204

		8.3

		103

		7.4

		73

		9.9

		28

		8.4

		χ2(2) = 3.77



		Drove or rode without seatbelt

		391

		15.9

		181

		13.1

		143

		19.3

		67

		20.2

		χ2(2) = 19.18c



		Risked getting a STD

		248

		10.1

		47

		3.4

		144

		19.5

		57

		17.3

		χ2(2) = 157.96c



		a p<.05

		

		

		

		

		

		

		

		

		



		b p<.01

		

		

		

		

		

		

		

		

		



		c p<.001

		

		

		

		

		

		

		

		

		





Table 3: Multivariate Relationships between Marital Status and Alcohol-impaired Driving, Use of Alcohol to Sleep or Calm 
Down, Riding with an Alcohol-Impaired Driver, Reckless Driving, Non-Seatbelt Use, and Risky Sexual Behavior.

		Risk Behaviors

		Marital Status Groupsa



		

		Never Married

		

		Previously married



		

		ORb (CI)

		AORc (CI)

		AORd (CI)

		 

		ORb CI)

		AORc (CI)

		AORd (CI)



		Drive after several drinks

		2.07 (1.41-2.88)***

		1.89 (1.27-2.79)**

		1.64 (1.08-2.50)*

		

		2.71 (1.83-4.02)***

		2.59 (1.70-3.94)***

		2.18 (1.37-3.45)**



		Used alcohol to sleep or calm down

		1.46 (1.20-1.78)***

		1.23 (0.97-1.54)

		1.08 (0.83-1.40)

		

		1.37 (1.05-1.78)*

		1.33 (1.01-1.75)*

		1.13 (0.82-1.55)



		Rode with a driver who had too much to drink

		2.59 (1.81-3.71)***

		1.91 (1.26-2.90)**

		1.70(1.09-2.63)*

		

		2.56 (1.64-4.00)***

		2.56 (1.60-4.11)***

		2.19 (1.32-3.62)**



		Driven recklessly

		1.36 (1.00-1.87)

		1.02 (0.71-1.47)

		0.97 (0.67-1.41)

		

		1.14 (0.74-1.77)

		1.16 (0.74, 1.83)

		1.04 (0.65-1.65)



		Drove or rode without seatbelt

		1.59 (1.25-2.02)***

		1.17 (0.88-1.56)

		1.14 (0.85-1.52)

		

		1.68 (1.23-2.29)**

		1.73 (1.24-2.42)**

		1.61 (1.14-2.26)**



		Risked getting an STD

		6.86 (4.87-9.67)***

		5.35 (3.60-7.95)***

		5.14 (3.45-7.67)***

		 

		5.92 (3.94-8.89)***

		6.22 (4.06-9.54)***

		5.80 (3.76-8.95)***



		Note. OR = odds ratio; AOR = adjusted odds ration; CI = confidence interval; Significant odds-ratios are shown in bold font.

		



		a Reference group = currently married

		

		

		

		

		

		



		b Unadjusted 

		

		

		

		

		

		

		



		c Adjusted for age, gender, education, rank, no. of children supported financially, and service type

		

		

		

		



		d Adjusted for age, gender, education, rank, no. of children supported financially,  service type, combat exposure, mental health problems, and alcohol misuse



		* p<.05; **p<.01; ***p<.001
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Abstract 


Well-being is generally recognized as a vital and multi-dimensional component of health in both civilian and military contexts. The World Health Organization defines health as “a state of complete physical, mental and social well-being and not merely the absence of disease or infirmity.” Moreover, well-being has been identified as a critical aspect of military readiness by the recent United States Department of Defense Suicide Prevention Task Force and the current Principal Deputy Under Secretary of Defense for Personnel and Readiness. However, the concept of well-being poses challenges, including the lack of universally accepted definitions, its multi-dimensional structure, and the broad, eclectic understanding of health that it implies. This review will include a summary of 1) definitions, 2) dimensions, and 3) measures of well-being. This paper will also review the well-being literature in the context of both suicide risk/prevention and resilience in order to better understand the concept of well-being and how it relates to preventing suicide and enhancing resilience. In addition, this work will provide practical tools and recommendations for enhancing well-being and resilience in military groups, while reducing the risk for negative outcomes such as suicide. 


1.
INTRODUCTION


Well-being is generally recognized as a vital component of positive health in the international community, as well as in civilian and military populations. The World Health Organization (WHO) defines health as “a state of complete physical, mental and social well-being and not merely the absence of disease or infirmity” [1]. This focus on positive health and wellbeing includes finding life satisfying and fulfilling, feeling energetic, and having the psychological and physical assets to assist in coping with life’s challenges [2]. Numerous studies demonstrate that well-being is associated with, and precedes important health and social benefits [3]. Well-being has even been proposed as a more important national indicator of population functioning than economic measures, such as gross national product and income levels, which provide little information about what people value in their daily lives [4]. In 2010, the the Department of Health and Human Services (DHHS) Healthy People 2020 initiative, which sets United States (US) national objectives for disease prevention and health promotion, endorsed monitoring population well-being [5]. Moreover, well-being has been identified as a critical aspect of military readiness by the recent US Department of Defense (DoD) Suicide Prevention Task Force (SPTF) [6] and the current Principal Deputy Under Secretary of Defense for Personnel and Readiness [7]. The general conclusion is that organizations and nations can benefit significantly by monitoring and supporting well-being. 


This paper provides an overview of the concept of well-being, evidence for the relationship of well-being with military health-related readiness issues, and practical tools and tips that leaders can use to support the well-being of service members. The paper is organized by four questions:


What is well-being and how is it measured? 


How does well-being relate to suicide prevention, resilience, and other health outcomes? 


What factors contribute to well-being? 


What can military leaders do to support the well-being of service members? 


The paper approaches well-being from a public health and population-based approach, integrating findings from studies with international, civilian, and military populations. This approach is consistent with the WHO recommendations for the combination of prevention and promotion programs in mental health within overall public health strategies for reducing stigma, increasing cost-effectiveness, and providing multiple positive outcomes [2]. Although well-being is a complex concept and the evidence is variable, especially with regard to military populations, there is general evidence across conceptualizations and studies that well-being is a key health indicator. 


2.0
WHAT IS WELL-BEING AND HOW IS IT MEASURED?


Well-being is a complex construct with a variety of definitions, dimensions, theoretical underpinnings, and measures. Well-being is generally agreed to have affective and cognitive components that are both independent and interactive. There are multiple theories about how well-being is maintained and enhanced. In addition, there are also many options for measuring well-being, which is partly due to the complexities with the different construct definitions, dimensions, and theories, as well as how well-being is applied by different disciplines (e.g., psychology, health economics, and cost-effectiveness studies). The review of well-being measures focuses on population-based and international methods given the public health approach being advocated by this paper and the NATO context of the meeting. 

2.1
Well-being Definitions and Dimensions


Well-being is generally defined as either a variant or combination of two factors: positive affect, more commonly referred to as “happiness,” and satisfaction with life. These terms reflect the eudaemonic and hedonic philosophic traditions about what constitutes a good life. The hedonistic tradition focuses on pleasure and happiness. In contrast, the eudaemonic tradition is about the degree to which one realizes his/her true potential or unique capacity, commonly referred to as meaning, fulfilment or purpose in life [8]. The majority of well-being definitions are aligned with either or both of these traditions. 


Diener defined subjective well-being (SWB) as people’s evaluations of their lives, which can both be affective and cognitive [9]. The affective component is commonly known as happiness, and the cognitive component is referred to as life satisfaction. It is also important to note positive and negative affect, as well as the cognitive component of well-being, are independent constructs [10]. The affective component, which is also referred to as hedonic balance, highlights the importance of the cumulative impact of both the presence of positive affect and the absence of negative affect. The cognitive component is typically operationalized as the degree of satisfaction with one’s life in general and/or in relation to specific life domains, such as work, family, and health. Also, when contrasting emotional and cognitive well-being, affect is more responsive to short-term influences. 


Gallup has defined well-being as an integration of evaluations (how one rates his or her life) and experiences (what one experiences in life) across five “essential elements” of living [11]. The five elements were identified based on an exploratory research process that included literature review, qualitative reviews, regression analyses to determine generalizability, and factor analyses to determine common dimensions. The elements include: (1) career (how one spends time during day), (2) social (quality of relationships), (3) financial (degree of financial security), (4) physical (ability to do what one wants free of distress and impairment), and (5) community (feeling safe and involved in community). 


Ryff (1995) has promoted a cognitive and eudaemonic model called Psychological Well-Being (PWB). PWB includes six theoretically-derived self-evaluative themes: (1) autonomy (following personal convictions), (2) environmental mastery (ability to manage demands of daily life), (3) personal growth (talents and potential is realized over time), (4) positive relations with others (close and valued relations with others), (5) purpose in life (having goals that give life meaning and purpose), and (6) self-acceptance (awareness and acceptance of one’s strengths and weaknesses) [12]. 


There is an ongoing scientific discussion about the degree and structure of the relationship between the hedonic and eudaemonic forms of well-being. For example, there is debate about whether the two concepts are not qualitatively distinct and that hedonic pleasure is a broader and more primary index of well-being, because it is the reinforcing aspect of eudaemonic and other types of behaviors [13]. Likewise, PWB has been proposed to be the individual characteristics that contribute to optimal SWB outcomes [14]. 


It is also key to note that there are other constructs that have significant conceptual and empirical overlap with well-being. One such construct is the well-researched construct of quality of life (QoL) [15]. The WHO provided the following definition of QoL: “An individual’s perception of their position in life, in the context of the culture and value systems in which they live, and in relation to their goals, expectations, standards, and concerns. It is a broad ranging concept, affected in a complex way by the person’s physical health, psychological state, level of independence, social relationships, and their relationship to salient features of their environment” and later added a sixth domain on spirituality, religiousness, and personal beliefs [16]. 


Wellness is another construct that has been found to overlap highly with well-being [17]. This finding was based on a holistic wellness model that constitutes a whole person approach for “improving quality of life in proactive and positive ways” and includes the “interconnectedness of the characteristics of a healthy person” [18]. An updated version of this model includes four major life task areas based on confirmatory factor analyses of inventory items that measured the original five factor model. These four life tasks include the following: (1) cognitive-emotional wellness, (2) relational wellness, (3) physical wellness, and (4) spiritual wellness [19]. 


Although there is no consensus definition of well-being, it is important to be clear that well-being is not defined by the absence of illness. The constructs associated with well-being suggest that the individual is thriving rather than surviving. Well-being is experiencing happiness rather than experiencing depression [20] 


2.2
Well-being Theories


The theories of well-being make explicit the assumptions about various mechanisms for how well-being is maintained, gained, and lost. These theories also provide the basis for both interventions to leverage our current understanding of well-being, along with research to advance our understanding. Three main themes in well-being theories are innate homeostatic mechanisms, inner drives, and cognitive processes. Set Point Theory and Adaptation Theory are example of homeostatic models. In contrast, Self-Determination Theory is a theory about internal drives and the Focusing Illusion describes the role of attentional biases. 


The Set Point Theory proposes that adults have relatively stable levels of well-being that generally do not change except temporarily in the face of major life events. An important implication of this model is that a significant portion of person’s level of well-being remains constant over time. However, evidence about exceptions to this theory suggest that it needs to be updated to reflect the range of circumstances when well-being in population sub-groups does involve significant and sustained changes in response to external circumstances (e.g., death of one’s child, economic factors) [21]. 


The Adaption Theory is another homeostatic model that focuses on the role of affect and the tendency of organisms to habituate to most stimuli and return to a previous level of well-being. This theory has also been called the “Hedonic Treadmill” because it proposes that people are constantly engaged in a process of working for accomplishments and possessions that will make them feel happy, habituating to the new level, and then repeating the process to get to a new level that will make them happy [22]. Like Set Point Theory, the Adaptation Theory has been updated based on emerging empirical findings that revealed increased complexity of how well-being and adaptation processes can vary across individuals around the consistent theme of hedonic adaptation [23]. A key implication of adaptation is that there is a risk that repetition of behaviors can remove the potency of activities and, in order to sustain enhanced well-being through behaviors, it is important to vary activities to keep them interesting [24]. 


Self-determination Theory (SDT) provides an alternate explanation of well-being processes based on specific innate drives. SDT posits that there is a continuum of motivation and various psychological needs that, when satisfied, result in pleasant feelings and the ability to function at more optimal levels [25]. SDT proposes that three inherent human needs are central to motivation and well-being: (1) competence is defined as a drive towards mastery and control in one’s environment and is facilitated with appropriate challenges and encouraging feedback, (2) relatedness describes a basic need for connection with others and is reinforced by friendly and caring interactions, and (3) autonomy describes an urge to act in accordance with one’s own interests and values and is fostered by flexible and supportive relationships [26]. Similarly, autonomy is viewed as a moderator in a process in all acts of self-regulation, self-control, and choice, drawing upon a limited resource of self-regulatory strength and potentially resulting in a state of fatigue called ego-depletion, similar to the fatigue that results from over-using a muscle [27]. An implication is the importance of conserving the use of self-control and making choices, because one will be increasingly vulnerable to lapses in self-control and the attendant behavioral and social problems as these resources are depleted, which ultimately lead to decreased well-being. 

Kahneman (1999) offers a theory of well-being and hedonics (what makes experiences and life pleasant or unpleasant) that focuses on the role of the cognitive processes of attention, biases, and decision-making [28]. A key construct is the focusing illusion, which is also known as affective forecasting. The Focusing Illusion refers to a tendency to over attribute overall happiness to one factor and overlook numerous other factors that would in most cases have a greater impact [29]. An implication is that cognitive processes are an important mediator of well-being. 


It is also important to note that there have also been many additional theories developed and tested around specific questions such as well-being’s relationship with income levels, between nations, between genders, and across the lifespan. Each of these topic areas are covered by a literature base that can also inform an overall theory of well-being. However, a review of these areas is beyond the scope of this paper. 


2.3
Well-being Measures


It is important to understand the measurement approaches in order to be able to evaluate the well-being literature and to identify the best options for measuring well-being in different contexts. Basic considerations include the methods, psychometric issues and content. In addition, large repeated samplings provide a unique vehicle for looking at relationships between variables across populations and across time. 


The measurement methods typically take the form of surveys and experience sampling. Each method offers different advantages and disadvantages. The selection typically includes considerations about the type(s) of well-being being assessed and contextual factors, such as time and other resources available for data collection. The survey approach is a cost-effective method, especially when collecting information from a large sample of people. Also, even though the survey method is vulnerable to biases such as recall and interviewer-effects, there is evidence of acceptable test-retest reliability [30]. In contrast, the experience sampling method (ESM) involves prompting individuals to provide ratings at random intervals throughout the day by use of an electronic device worn by the individual. ESM provides a way to sample thoughts, feelings, and behaviors in everyday situations. This method is especially attractive for assessing affective states, because it minimizes the risk of memory distortion. 

With all psychometric instruments, it is vital to determine the adequacy of reliability and validity indicators. This scope of this review is not able to include the psychometrics of each instrument. However, it is recommended that reliability of these types of population based measures be compared against standards for labor economics [31] and survey data [32]. Likewise, once evidence for adequate reliability is established, it is equally important to establish whether there is suitable validity. One method for establishing validity is through studies that provide evidence that self-ratings of SWB reflect real differences that are confirmed by reports by others and observed behavior [33]. 


The World Values Surveys (WVS) and European Values Surveys (EVS) also provide international-level data that includes a measure of happiness. Information about the WVS and EVS development and data is available on the Internet at the Inter-University Consortium for Political and Social Research website: http://www.icpsr.umich.edu/icpsrweb/ICPSR/. The WVS and EVS series were developed to support cross-national and cross-cultural comparison of values and norms on a wide variety of topics and to monitor changes in values and attitudes around the world. This data collection contains the survey data from the four waves of the WVS and EVS surveys, carried out in 1981-1984, 1990-1993, 1995-1997, and 1999-2004. These survey responses have now been integrated into one dataset, to facilitate time series analysis. The surveys provide data from representative national samples of populations from approximately 81 societies (covering 60 countries) that contain 85 percent of the world's population. The surveys also cover societies with a full range of variation in income (per capita incomes below 300 dollars per year to more than 35,000 dollars per year), government structures (from long-established democracies to authoritarian states), economies (from market economies to being in the process of emerging from state-run economies), and religious and cultural traditions (historically shaped by a wide variety of religious and cultural traditions, from Christian to Islamic to Confucian to Hindu), and cultural values emphasizing social conformity and group obligations to emphasizing human emancipation and self-expression). The categories of questions include perception of life, family, work, traditional values, personal finances, religion and morals, the economy, politics and society, the environment, allocation of resources, contemporary social issues, national identity, and technology and its impact on society. 


Gallup-Healthways is a commercial example of a well-being index that is used to track well-being and consumer outcomes internationally. The Gallup-Healthways Well-Being Index (WBI) includes six sub-indexes. The Life Evaluation Index is the prime index and includes evaluations of present and future lives on a scale with steps numbered from 0 to 10, where 0 is the worst possible life and 10 is the best possible life. The rating system divides responses into three categories: “thriving”, “struggling”, and “suffering. A person who rates today a "7" or higher and the future an "8" or higher is classified as “thriving” and a person who rates today and the future a "4" or lower on the scale is categorized as “suffering”. The overall Life Evaluation Index score is calculated as the percentage of thriving Americans minus the percentage of struggling Americans. The other five indexes include: (1) Emotional Health Index (daily smiling or laughter, learning or doing something interesting, being treated with respect, enjoyment, happiness, worry, sadness, anger, stress, and diagnosis of depression), (2) Work Environment Index (job satisfaction, ability to use one's strengths at work, supervisor's treatment, and trusting work environment), (3) Physical Health Index (sick days in the past month, disease burden, health problems that get in the way of normal activities, obesity, feeling well-rested, and daily energy, colds/flu, and headaches), (4) Healthy Behavior Index (smoking, eating healthy, weekly consumption of fruits and vegetables, and weekly exercise frequency), (5) Basic Access Index (access to clean water, medicine, safe place to exercise, and affordable fruits and vegetables; enough money for food, shelter, healthcare; having health insurance, having a doctor, having visited a dentist recently; and satisfaction with the community, the community getting better as a place to live, and feeling safe walking alone at night) [11]. 


Other international examples are found specific to Europe and Australia. The European Personal and Social Well-Being Module is used to evaluate the success of European countries in promoting the personal and social well-being of their citizens. This inventory examines personal feelings (e.g., optimism, self-esteem), personal functioning (e.g., autonomy, competence, achievement); inter-personal feelings (e.g., community support; respectful treatment; social support); and inter-personal functioning (e.g., volunteering; caring for others; altruism) as well as health risk behaviors [34]. In contrast, the Personal Well-Being index is used in Australia to monitor national levels of well-being and contains eight items assessing satisfaction with different life domains such as the following: standard of living, health, achievement in life; relationships, community-connectedness, future security, and spirituality/religion [35].


In the U.S., the National Survey of Midlife Development in the United States (MIDUS), is a survey of adults aged 25-74 years that is designed to assess aging in relation to psychological experiences. MIDUS includes multiple components including both cross-sectional assessments of subgroups of respondents and longitudinal assessments. MIDUS includes questions on mental and emotional health, psychological factors, social networks and support, social participation and spirituality [36. The MIDUS data has been used to validate Ryff and Keyes’ operationalization of well-being and psychological well-being [Ryff, 1995]. In addition, the MIDUS survey has integrated innovative approaches such as daily diary studies, cognitive assessments and biomarkers [37]. 


The Centers for Disease Control and Prevention (CDC) in the U.S. have also tracked population-level measures of well-being and related constructs on its national and state surveillance systems, yielding large samples of representative population data. For example, the Behavioral Risk Factor Surveillance System (BRFSS), the largest telephone survey tracking health conditions and risk behaviors monthly in all 50 states, the District of Columbia, Puerto Rico, the U.S. Virgin Islands, and Guam since 1984 (http://www.cdc.gov/brfss), includes questions on life satisfaction and satisfaction with social and emotional support. Data from the 2005 BRFSS found that 5.6% of U.S. adults (about 12 million) reported that they were dissatisfied/very dissatisfied with their lives [38] and that 8.6% of adults reported that they rarely/never received social and emotional support; ranging in value from 4.2% in Minnesota to 12.4% in the U.S. Virgin Islands [39]. The National Health and Nutrition Examination Survey (NHANES) has included the General Well-Being Schedule as far back as 1971 [40]. And the National Health Interview Survey (NHIS) has included the Quality of Well-Being Scale that assesses global life satisfaction; satisfaction with emotional and social support; and feeling happy in the past 30 days [41]. CDC has also recently begun to explore an expanded set of well-being measures for use on public health surveillance systems [42]. 


3.0
How does well-being relate to suicide prevention, resilience, and other READINESS outcomes? 


The DoD SPTF identified well-being as a key outcome associated with goals of improved suicide prevention and resilience building as a key component of the overall suicide prevention effort [6]. In addition, the DoD Mental Health Task Force, which was tasked to make assessments and recommendations for improving the efficacy of mental health services provided to service members by DoD, emphasized the importance of an enhanced focus on suicide prevention and resilience building [43]. As part of DoD’s response, the Defense Centers of Excellence for Psychological Health and Traumatic Brain Injury (DCoE) created a Resilience and Prevention directorate, which was partly based on a belief about an inherent connection between resilience and prevention. The DCoE view is that resilience and suicide prevention represent health promotion and prevention efforts at two different ends of a common continuum of stress and resilience. This continuum model will be reviewed later in this paper. 


This section summarizes readiness-related findings from research with both the military and general population. A common theme is that there is limited well-being research with military-specific populations and a more robust literature base with the general population. Therefore, the military may be able to benefit by being aware of the findings from research with the general population. 


3.1 Suicide Prevention


The literature about suicide risk and prevention has primarily focused on risk factors and seeking to delineate the multitude of varying relationships between risk factors and suicide outcomes. Although there is limited research that looks at both well-being and suicide with military populations, there are studies from the general population that can offer evidence that is potentially generalizable to some military populations. This review will look at the evidence for a relationship between well-being and suicide completions as well as suicide risk factors. 


There are several lines of research with healthy populations that support a direct relationship between well-being and risk for suicide. First, studies suggest that individuals who are more resilient or experience significant well-being are less likely to experience suicidal ideation or suicidality [44, 45, 46]. Second, an analysis of WVS national-level data from 117 country waves from 50 countries over two decades found a negative relationship between suicide and life satisfaction as well as social capital, a correlate of well-being [47]. Likewise, another analysis of WVS data from 97 countries found that happiness was associated with lower suicide rates but suicide rates were not reli​ably related to countries’ unhappiness and life-satisfaction indices [48]. Lastly, in longitudinal studies with healthy Finnish adults, life dissatisfaction was associated with people who had developed or would develop depressive symptoms [49] and predicted suicide completions [50]. 


In addition, there are studies with at-risk populations that are worth considering given the limited military-specific research on well-being and suicide risk. Although these populations have limited shared characteristics with military personnel, it may be possible to explore generalizability from the identified populations to military populations. Many military members may share a common at-risk status due to exposure to battlefield stressors. These studies have been notable in Australia, Europe and in isolated populations such as Arctic indigenous peoples and Aborigines, and their findings converge around a theme of diminished well-being and increased negative health outcomes including suicide [44, 51, 46]. 


There is evidence that low levels of well-being may be both directly and indirectly related to hopelessness. A study with patients admitted to a medical center in Rome for chronic headaches suggested that factors related to well-being were implicit in suicide risk. Specifically, high rates of depression and hopelessness were associated with reduced quality of life and risk for suicide [Defilippis, 2008]. In a separate study with health care personnel, burnout (a common phenomenon in health care personnel characterized by reduced effort and lack of empathy) was associated with hopelessness, which was associated with suicide risk [52]. The phenomenon of burnout is relevant to military populations. Studies have found that burnout amongst uniformed nurses was a significant problem compared to their civilian counterparts in military treatment facilities [53]. Burnout is a phenomenon that may occur following long-term exposure to stressful demands. This study reported that uniformed nurses were exposed to significant stressors that differed from their civilian counterparts. The differences between civilian and uniformed medical staff included that civilian providers were able to remove themselves from stressful situations by resigning their position, an option which was not available to uniformed staff. 


Social support variables can be both risk and protective factors for well-being and suicide. Research with adolescents indicates poor social support in the form of perceived lack of acceptance and isolation increases the risk of self-injurious behaviors [54, 55]. Divorce rates, a distinct form of disrupted social support, has also been found to be associated with suicide rates when looking at national level data from the WVS [47]. In contrast, in the same study with WVS data, social capital (strength of relationships in family and community) was found to be a protective factor associated with improved life satisfaction and reduced suicide rates. 


Likewise, risky behaviors have been frequently associated with suicide and other adverse events in the general population and in the US military. A study that surveyed a sample of 9,515 students from 30 US colleges and universities (comparable age group to the largest demographics in the military) found that well-being was negatively related to the frequency of various forms of alcohol-related health risk behaviors (e.g., sex while drunk or high, drunk/drugged driving, and riding with an impaired driver) [56]. Likewise, the Army Suicide Prevention Task Force report noted an increased level of high risk behaviors in the US Army, proposed that military service may actually attract people who are pre-disposed to risky behavior, and advocated the importance of garrison leadership in managing this threat to well-being [57]. In addition, others have noted both the significant size of the at-risk demographic population (young adult males) and increases in health risk behaviors in military personnel as justification for increased health risk behavior screening [58]. 


3.2 Resilience


The current theories and evidence suggests that there is a dynamic interaction between well-being and resilience in which well-being can facilitate resilience outcomes and resilience can contribute to enhanced well-being. However, the evidence for this relationship is newly emerging, limited, and presents a number of challenges related to the variety of definitions, theories, and measures for both constructs. This construct heterogeneity can be simplified with a two caveats. First, the various findings from well-being research can be sorted according to two definitions of wellbeing: SWB (hedonic outcomes including positive and negative emotions) and PWB (eudaimonic outcomes such as realizing one’s talents and life satisfaction). Second, this paper conceptualizes resilience as the combination of two themes that are common to most definitions of resilience: being exposed to adversity and adapting effectively, which is typically operationalized as exhibiting reduced adverse mental health outcomes in comparison with others exposed to the same adversity or maintaining/returning to previous levels of functioning. This paper also advocates the perspective that well-being provides additional insight into resilience dynamics, because well-being measures positive dimensions of health (e.g., happiness, satisfaction, meaning, and self-realization) that go beyond the common resilience metrics representing the absence of distress and dysphoria [59]. 


There is evidence that well-being can facilitate outcomes associated with psychological resilience. For example, research with two longitudinal cohorts representing young and middle adults from Australia found evidence that SWB, in the form of increasing positive affect and decreasing negative affect, mediates PWB’s effects on depression and anxiety [60]. This conclusion is also supported by research based on the broaden-and-build theory of positive emotions, that provided evidence that positive emotions (SWB) broaden people’s repertoire of thoughts and actions and enhances their coping skills and resilience [61]. 

Study findings also indicate that well-being is associated with resilient outcomes related to organizational and physical functioning. One study found that mental health, defined as flourishing and being without a mental health diagnosis, is associated with reported work functioning (e.g., fewest missed days of work), psychosocial functioning (e.g., clear goals, high resilience, high intimacy, and low helplessness), and health (e.g., lowest risk of cardiovascular disease, lowest number of chronic physical diseases with age, fewest health-related limitations in daily activities, and lower health care utilization) [62]. In addition, a study with a MIDUS national sample of ageing women and biological markers found that eudaimonic (PWB) was associated with improved physiological indicators of resilience (e.g., salivary cortisol, pro-inflammatory cytokines, cardiovascular risk, and quality of sleep) [63]. 


Resilience has also been found to be a predictor of subjective well-being. In a series of studies with samples in later adulthood, the trait of psychological resilience predicted a weaker association between positive and negative emotions, particularly on days characterized by heightened stress [64]. In addition, the experience of positive emotions also appeared to help resilient individuals in their ability to recover effectively from daily stress.

There is also evidence that there is that resilience and well-being can be co-occurring outcomes. For example, an internet survey study with a convenience sample after September 11, 2001 terrorist attached found that changes in world views and the quality of personal relationships predicted both resilience in the form of mental health outcomes and well-being [59]. In addition, a case study comparing the impacts of salutogenic (focusing on aspects of positive health) and more illness-focused traditional screening interviews with Navy submariners found that the salutogenic interviews were followed by less supervisor and self post-assessment referrals for psychological services [20]. 

3.4 Methodological Concerns


There are multiple methodological concerns about making generalizations from this data. Each of these concerns also constitutes a potential focus area for better understanding and leveraging well-being in the military. First, the limited standardization across terminology, definitions and measures limits the ability to directly compare and integrate findings. Second, the majority of studies are correlational in nature and lack adequate control groups and randomized selection. This limits conclusions about directionality and internal validity of findings. Third, there is limited literature identifying the relationship of well-being with suicide risk and with resilience. Fourth, there are no well-being interventions identified in the context of suicide prevention and resilience. Therefore, it is difficult to assess well-being’s potential role as a mediator in these areas and potential well-being mechanisms in general. Fifth, there are few studies on military populations so there is no direct evidence about the role and impact of well-being in the military culture. This concern is further compounded by the challenge of understanding how well-being may have different roles and impacts across the many military sub-populations. Sixth, studies may have benefited from increased specificity about the theoretical and empirical basis for experimental hypotheses and presumed mechanisms of action. Finally, the orientation of many studies is from an illness perspective, lacking adequate representation of a strengths-based perspective that would focus more on resilience and protective factors. This is a critical shift that will better enable the military to proactively assess, strengthen and empower the population. 


Potential areas for future study include the following: (1) develop consensus-based standardized definitions and measures; (2) pilot studies with US military personnel; (3) development of theoretical models which identify well-being and establish potential relationships between experiencing well-being and thriving specific to military occupations; (4) designing intervention-based studies to enhance well-being; and (5) establishing study models which account for the high risk associated with studying suicidal individuals. Designing and completing these studies may provide evidence for use of well-being as a risk reducing/health promoting construct for military personnel. 


4.0
WHAT FACTORS CONTRIBUTE TO WELL-BEING? 


Well-being is influenced by a range of factors, which are critical for predicting and enhancing well-being. Lyubomirsky and colleagues (2005) identify three general categories of contributing factors (genetic set point, intentional activity, and circumstances) and suggest that a breakdown of their relative contributions to well-being is roughly 50%, 40%, and 10% respectively [24]. These authors also identified a number of evidence-based principles for enhancing well-being that include increasing intrinsic motivation, countering hedonic habituation, and conserving a person’s limited capacity for self-regulation. 
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There are implications associated with the estimated relative distribution of the contributing factors. One implication is that a person can influence up to 40% of the well-being variance through intentional activities and these behaviors can be learned with appropriate education and training [65]. Second, 10% of the variance can be impacted by environmental factors, many of which are associated with the military for military members. Finally, approximately half of the variance remains fairly stable, which is important to account for because it is a steady and significant influence. This paper will focus on contributing factors that fall in the intentional activities and environmental categories, both of which military leaders can influence in support of service members. 


Resilience, well-being and suicide prevention appear to share many protective factors. For example, in a review of protective factors contributing to military suicide prevention, Jones and colleagues identified the following variables: (1) social support; (2) sense of belonging; (3) having leadership responsibilities; (4) coping skills; and (5) problem solving capability. Additionally, (1) having been exposed to a culture that encourages help seeking; (2) unit cohesion; (3) camaraderie; (4) access to health resources, (5) a healthy lifestyle; and (6) spiritual support were associated with a diminished risk for suicide. 


Furthermore, the well-being literature has identified the influence of societal moderators, such as tolerance, diversity and cultural variables [66], which fall in the category of circumstances. Likewise, military populations have their own internal cultural differences associated with services and components, specialities (e.g., line, first responders, providers), ranks (enlisted, officer), operational settings (in garrison and deployed), age and gender (the military is mostly young male however it is also important to pay attention to the female minority), family members (spouses and children), and transitional status of service members (e.g., returning from deployment, recovering from injury, and/or transitioning to civilian society). Since it is impossible to overview findings related to all of these sub-groups, this paper is intentionally focusing on findings most relevant to the well-being of the average healthy service member and military family. 


4.1 Intentional Activities


There is evidence that a number of intentional mental and self care activities are associated with well-being. The mental activities can also be conceptualized as intrapersonal and interpersonal psychological skills that can be developed with education and training. 


The intrapersonal mental activities that are associated with well-being include reframing cognitions and learned optimism [67,68]; setting and achieving personal goals [69]; identifying and using character strengths [70,71]; and gratitude (studies show that writing down a few good things that happened today and reflecting on one’s role in them increases well-being and decreases depression) [72,73]. 


This paper has previously provided evidence for different ways constructive social relationships can be protective. The well-being literature also suggests that there are specific interpersonal activities that can enhance well-being such as active and constructive responding to capitalize on positive events reported by others by listening and inviting them to share more [74]. In addition, there is evidence that giving and doing volunteer work leads to increased well-being [75]. These interpersonal aspects of well-being have particular relevance to a variety of potential roles in the military community such as leaders and peers who offer support. 

Finally, there is evidence that standard self-care activities play an important role in well-being. Although the value of self-care activities and primary prevention is generally recognized, there is mixed adherence with recommended levels of these activities. It may be helpful to know what the research says in relation to two important areas: physical activity and sleep. Regular physical activity is associated with greater well-being and less depression and anxiety across all age groups [76]. In addition, optimal sleepers (defined as sleeping between 6 and 8.5 hours per night on average) reported less depressive symptoms and reported more positive relations with others, purpose in life, and self-acceptance than non-optimal sleepers (those who sleep an average of either less than six hours or more than 8.5 hours), even after people with mild and moderate depressive symptoms were eliminated from the database [77]. 


4.2 Circumstances


Circumstantial factors are relatively stable current environmental and historical factors in a person’s life. These factors include national, geographic, cultural, and demographic and status variables (e.g., age, gender, ethnicity, marital status, occupation, religious affiliation, and health), as well as historical events, such as significant emotional events and formal and informal educational experiences. Three prominent areas include income and employment status, health status and social factors. 


Studies provide evidence that well-being is positively associated with income levels [78], but beyond certain income thresholds associated with meeting basic needs, the association weakens in comparison with other non-economic aspects of life [79]. In contrast, unemployment has a fairly robust negative relationship with well-being [80], which may be an important consideration for military personnel who are returning without a job to civilian society. An important general consideration is that people tend to hedonically adapt to new circumstances, which is posited as a potential explanation for the reason that circumstances such as income levels explain a small portion of the variance in well-being. 


Physical and mental health factors also relate to well-being. Studies indicate that well-being is directly related to physical health status [81] and negatively associated with disability [82]. Well-being has also been found to be negatively associated with mental health disorders with independent relationships to factors amenable to treatment, such as problem solving ability and social support. [83]. In addition, there is also evidence during two years of follow up, that patients with depression have equivalent or worse degradations in well-being in comparison with patients with chronic general medical illnesses [84]. 


There are a variety of social factors that have been found to be related to well-being. There is evidence that being married leads to more happiness than being single, divorced, or widowed [85]. In contrast, on a broader social level, social capital, which is characterized as the strength of family, neighborhood, religious, and community ties, has been found to be related to subjective well-being [86]. In a study using Gallup data from Canadian samples, trust (general trust and trust in coworkers, neighbors, and police) was found to be related to well-being [87], which would be categorized as an intentional activity that is theoretically related to environmental factors. When looking at the overlap of well-being and resilience as an absence of mental disorders, primary social networks (defined as number of close relatives and friends) of three or less people have been found to predict mental health disorders even after controlling for previous mental health disorders [88]. 


4.3 Principles for Enhancing Well-being


There are a number of empirically-validated principles for enhancing well-being that have been derived from the well-being theories described earlier in this paper:


Counter hedonic habituation by varying timing and context, avoiding routinized activities, using intentional attention and practice to keep experiences fresh, and ensuring enough time to reset after refractory period [3].

Protected limited capacity of self-control muscle by strategically pacing use of self-control [89 and limiting choices [90]. 


Leverage intrinsic motivation by matching people internal and external resources [91] and providing/supporting autonomy [92]. 


5.0 HOW CAN MILITARY LEADERS support Well-being? 


A critical and practical end goal is to communicate the value of well-being clearly and simply to military leaders and give them tools they can use. These tools include resources and behavioral options for enhancing the well-being of service members. 


5.1 Leader Tools


The US military has developed several tools that are based on a holistic and positive view of health. These tools include the Total Force Fitness model, Military-Demand Resources Model of psychological fitness, and the Stress Continuum. These tools are intended to provide leaders, program managers, providers, service members, family members, and veterans with a common framework for understanding and facilitating well-being. 


5.1.1 Total Force Fitness (TFF) 


Recently, the Chairman of the Joint Chiefs of Staff in the US military has encouraged a major paradigm shift toward a multi-dimensional and holistic understanding of and support for resilience and well-being across the Total Force to include uniformed, civilian, and family members [93]. In support, a group of experts from across the US military services developed a model of Total Force Fitness (TFF). The TFF model was designed to be both comprehensive and inclusive across all services and all members of the Total Force so that it could be used as an initial enterprise-wide common framework. TFF is defined as “the state in which the individual service member, family and organization can sustain optimal well-being and performance under all conditions. It encompasses the whole person and is not merely the absence of disease or infirmity” [94]. TFF advocates an integrated approach to fitness and readiness across all key domains of military life, which include four mind domains (spiritual, psychological, behavioral, and social) and four body domains (physical, nutritional, medical, and environmental). TFF is seen as essential in helping the Total Force to maintain optimal levels of health and readiness, and capability to meet the increased demands of today’s challenges. TFF is intended to be the basis for a new paradigm and cultural shift toward a holistic view of health and fitness that includes both mind and body in the military. As such, although TFF is not a program, it will require guidance and assessment tools for commanders, education and training for leaders, and program development and evaluation. 
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Figure 2: Total Force Fitness Model adopted from Jonas, 2010 [9]

A major step in the formal development of TFF is a series of papers in the August 2010 Supplement to Military Medicine, volume 175, issue number 8. The papers were dedicated to describing the overall TFF model and each of the eight mind-body TFF domains, including sub-domains, and potential metrics. For example, psychological fitness is defined as a combination of factors that enhance resilience (ability to withstand, recover, grow, and adapt under challenging situations) and/or performance (ability to successfully complete tasks) and includes five fundamental skill domains: attention and awareness, beliefs and appraisals, coping, decision-making, and engagement that we believe are essential skills for personnel in military operations [95]. Attention and awareness is the ability to notice internal changes as well as things in the environment that warrant attention and screen out things that are irrelevant. These skills are the gateway to effective responding because a person has to first notice something in order to respond effectively. This is especially crucial on the battle field where the timely identification of small details can mean life and death. After awareness of internal and external events, the next conscious step involves appraisals and the underlying beliefs that influence the appraisals. Basic appraisals include judgments about “friend or foe” and “threatening or non-threatening”. Coping skills are identified as the third critical domain that is the response in an operational setting and are defined as ways for managing the demands of stress and maintaining optimal levels of energy and capacity to work. Coping activities include problem-focused coping, emotion-focused coping, “recharging” practices both tactically (e.g., relaxation and energization) and strategically (e.g., taking extended breaks from work such as a vacation), and cognitive load management. The decision-making domain can be conceptualized as a type of coping skill, but can also be seen as an instrumental skill for achieving goals beyond coping. Decision-making reflects how a person makes choices about how to respond to challenges and to conduct oneself in the difficult rules of engagement in war. Decision-making practices are generally categorized as linear (e.g., problem-solving steps) and non-linear (e.g., intuition and creativity). Finally, engagement can be thought of as a person’s level of intellectual and emotional connection with the unit. Engagement is seen as a vital component of functioning and performance in work contexts. 


5.1.2 Military Demand Resource (MDR) Model


The MDR model was first proposed in the TFF paper on psychological fitness. This framework is meant to be a heuristic tool for all levels of the Total Force to better understand and assess the dynamic balance across system demands, internal resources, and external resources that lead to functional outcomes on individual, group and population levels. 


This framework is based on an integration of two previous models that have been the basis for different lines of systematic research. The Conservation of Resources model has explored a wide range of community and organizational responses to stressors based on the premises that individuals are primarily concerned with acquiring and maintaining resources, and stressors become problematic only when there is an associated loss of resources [96]. The Job Demands-Resources model looks at organizational dynamics leading to employee performance and well-being outcomes [97]. 


The MDR model of psychological fitness emphasizes a systems perspective of the interaction between demands, internal resources, and external resources on individual, group, and enterprise levels. Key considerations include: (1) paying attention to the overall balance across resources and demands, (2) being vigilant for exhaustion of resources without adequate replenishment, (3) looking for ways to increase resources as a protective factor. This perspective implies that any person or group can break with enough acute and sustained demands. In addition, in times of high sustained demands and limited resources, it is essential to help people manage demands, prioritize mission requirements and identify ways to streamline, delay, or eliminate low priority tasks. 
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Figure 3: Military Demand-Resource (MDR) Model adapted from Bates, et al. 2010 [95]

5.1.3 Stress Continuum Model


The Stress Continuum model, which was originally developed by the US Marine Corps as a tool for leaders [98], was later adopted by DCoE as an important educational tool about operational stress for the military community. This model describes a continuum of stress responses that are color-coded as green (Mission Ready), yellow (Reacting), orange (Injured), and red (Ill). The stress continuum emphasizes the importance of shifting psychological health to the “green”, which involves (1) reinforcing that psychological health and fitness is just as important as physical health, (2) empowering leaders and front line support agencies to actively support and develop resilience-building measures, (3) supporting a unified effort to “push to the left” across the stages of optimal, reacting, injured, ill and supporting resilience in every stage of this effort, (4) recognizing that warriors and unit leaders (with support from medical) have the greatest involvement in achieving the optimizing mission ready state and maintaining this state when faced with challenges and stressors, developing strategies that allow individuals and units to return to mission ready state if they begin to react, (5) expecting that the responsibility and involvement of medical personnel increases as service members shift to the right of a mission ready state, and (6) understanding that recovery (shifting back to the mission ready state) is facilitated, encouraged, and promoted from every point on the continuum. The stress continuum is also conceptualized as an important anti-stigma measure because it de-medicalizes and normalizes operational stress injuries. It also recognizes that the normal course for stress injuries is to heal over time as well for stress illness, especially if properly treated. 
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Figure 4: DCoE Stress Continuum 


In addition to being primarily a heuristic tool for all members of the military force, there is also corollary evidence about the relationships across psychological symptoms on the stress continuum model and recognition of the need to use research to advance our understanding of this continuum as it applies to operational stress. For example, there is recognition that subthreshold symptoms of PTSD are as common as full PTSD and these subthreshold symptoms may represent either prodromal or residual symptoms of full PTSD [99]. In addition, studies have shown that sub-threshold symptoms are a risk factor for future depression and suicidal tendencies [100]. However, there is also evidence from structural equation modelling of discontinuities across this continuum in which psychological health, distress, and disorder are both correlated and conceptually distinct phenomenon [101]. A DCoE workgroup has also developed a framework of common data elements to support using research and continuing to evolve the stress continuum model in the context of combat and operational stress [102]. 


The Stress Continuum model was later adapted for the context of TFF. The primary changes included adding a fifth purple-colored region on the continuum to the “far left” representing thriving and flourishing and adding a brown vertical line on the continuum that represents the fit/unfit cut off and the traditional illness focus. These modifications are designed to emphasize: (1) a shift in focus from illness to optimal functioning and well-being, (2) a goal of developing a reservoir of internal resources and capacities that go beyond just being minimally fit and will hopefully make people more resilient with increased demands, and (3) a recognition that resilience is a process that is important across all parts of the stress continuum. The TFF adaptation of the Stress Continuum model is also consistent with Keyes’ proposal for a continuum of well-being that ranges from flourishing (positive feelings and functioning) to languishing (negative feelings and functioning) and a national mental health strategy that aims to increase the percent of people who fall in the flourishing category [103]. 
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Figure 5: TFF Stress Continuum adapted from Bates, 2009 [104]

5.2 Leader Options for Supporting and Promoting Well-being in Unit Members

The stark reality is that the best knowledge about psychological health will be of little use unless successfully translated into a format that the operational military can understand and use. Also, the military line leaders are the best promoters of psychological health due to their authority, experience with operations and units, and regular opportunities for interacting with the service members who could most benefit from this knowledge. As already recognized by US service programs, the leadership is the rightful owner of resilience and operational stress programs; the proper role for support agencies is to support the leaders. Additionally, leaders can influence their units in many ways, including using their own actions to model healthy behaviors, developing and reinforcing healthy behaviors in others, and discouraging unhealthy behaviors. 


Based on this review of well-being, resilience, and suicide prevention, below are some specific options leaders can use to enhance well-being in their unit members with references to the related well-being constructs in parentheses. Most, if not all, of these activities are already well known to military leaders. However, the list may serve as a helpful reminder, and the connections made with well-being may help enhance how leaders promote these activities. 


Model that well-being is more about one’s state of mind than about external circumstances (role of intentional activities). 


Align unit members with activities that are meaningful to them; consider using a strengths-based inventory to identify and leverage unique strengths of unit members (intrinsic motivation). 


Give unit members the freedom to determine how to do tasks; minimize oversight as much is realistic for the activity, context, and person (autonomy). 


Create opportunities for unit members to do pleasant activities together and to connect socially; encourage supervisors to create safe mentor relationships with subordinates; and promote teamwork and buddy systems (need for relatedness and value of social support). 


Support unit members in developing and maintaining close relationships outside of work, especially with their own families (need for relatedness and value of social support). 


Minimize unnecessary choices, simplify, regulate exposure to situations that require high self control, and be extra vigilant on potential risks of acting out after extended situations that did require significant amounts of self-control; only take time to choose carefully when the decision is important (self-control as a limited resource and risk of ego depletion). 


Celebrate and savor wins, look for and recognize successes, take time to listen, and show genuine interest when people are successful (capitalize on positive events using active-constructive responses). 


Encourage gratitude by asking people what they are grateful for today, reasons for being thankful, and about their role in that event (gratitude). 


Find ways to create variety in activities; give enough time for a refractory and reset period (prevent/minimize hedonic adaptation).


Find ways to help others (altruism).


Create opportunities that will yield lasting meaning as opposed to quick fixes that leave a person feeling more empty (positive emotions “broaden and build” one’s capacity for enjoying life and being productive). 


Prioritize getting regular physical activity and healthy sleep (self-care activities). 


6.0
CONCLUSION


There is a general recognition that well-being is a key indicator of overall health; a range of evidence shows that well-being is associated with many readiness-related outcomes. In addition, the well-being literature provides data supporting ways to enhance well-being. This evidence includes a range of studies with international and national samples, using cross-sectional and longitudinal designs. It is important to note that the majority of this evidence is from studies with samples from the general population. The hope is that the promising findings with the general population are generalizable to military populations. However, there is limited evidence-based research about the role of well-being in the military in general and with respect to important sub-groups like wounded service members and family members. This gap constitutes a challenge and an opportunity for enhancing the military’s public health approach to promote psychological fitness and resilience and prevent suicide. 
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Abstract

The relationship between military deployment, mental health, and suicide is complex. The purpose of this paper is to provide a review of the scientific literature pertaining to deployment-related factors that have been associated with risk for mental health problems and suicide. The potential adverse impact of military deployment on mental health and suicide-related ideation and behaviors is expected to be precipitated by an interaction between the service member’s pre-existing biopsychosocial vulnerabilities, experiences during the time of deployment, and post-deployment adjustment and reintegration. Factors including deployment length, number of deployments, and location of deployment can serve as additional determinants of deployment-related mental health problems including suicidal thinking and behaviors. Primary and specialty care providers serving military populations can greatly benefit from better understanding potential deployment-related factors associated with favorable and unfavorable mental health outcomes among service members. Furthermore, additional research on this topic is needed and researchers are encouraged to consider various conceptual models in explaining the path between deployment and the onset, maintenance, or exacerbation of mental health problems and suicidality among military personnel.  

1.0 INTRODUCTION

The Heritage Foundation’s comprehensive time series data on the United States (U.S.) troop deployments indicates that a total of 125,900,725 military service members have been deployed worldwide from 1950 to 2005 (1). Currently, approximately three million Americans serve in the Army, Navy, Air Force, Coast Guard, Marine Corps, Reserves, and the National Guard (2). The vast majority of these individuals are involved in the U.S. military engagements in Operation Enduring Freedom (OEF; initiated in October 2001) and Operation Iraqi Freedom (OIF; initiated in March 2003) which were launched following the terrorist attacks of September 11, 2001. Since the onset of OEF/OIF and with the increasing number of service members facing at least one deployment, multiple deployments, and/or longer than expected deployments, much attention has been paid to the role of deployment on the psychological well-being of the Armed Forces.

Military deployments are often a stressful event for service members and their families. In fact, one may argue that once service members are deployed, their lives and that of their families are forever altered. Four distinct phases of deployment have been described (3-5): (1) Pre-Deployment (notification about deployment to time of departure); (2) Deployment (departure to deployed setting to return home); (3) Reunion (preparations for return home); and (4) Post-Deployment (the period after return home). Stressors related to deployment may first appear pre-deployment and persist or even exacerbate during deployment, reunion, and even the post-deployment adjustment and reintegration phase. Furthermore, the increase in operational tempo which often involves more frequent deployments, longer deployments, and possibly less time between deployments can lead to additional stress (2). 

First, pre-deployment factors including one’s uncertainty about what to expect during deployment, preparation for separating from primary social support network, and adjustment to increased workload and shifting duties are among some of the expected stressors. Second, during deployment, service members may become exposed to traumatic events (e.g., combat, seeing dead bodies), experience physical injuries, and/or vicariously experience home-related stressors through electronic and/or phone communications with loved ones left behind. U.S. and international research on military mental health indicates that operational and “home front” issues are both significant factors associated with stress during one’s deployment (6). Third, the reunion and post-deployment phases can provide a period of relief from deployment-related stressors, yet at the same time, can serve as a period of time to reflect on one’s experiences. Such reflection can result in varied outcomes and for some, may be associated with a decrease in functioning as well as an increase in psychological difficulties and possibly risk for self-directed violence including suicide. Failure to address deployment-related stressors may result in adverse outcomes related to the functioning of the individual service member, his or her family, and the military community as well as a decline in the mission-readiness of the force, and overall retention of trained military personnel. The sections below provide a summary of the existing scientific literature on the topic of deployment, mental health, and suicide.

2.0 DEPLOYMENT-RELATED FACTORS, MENTAL HEALTH, AND SUICIDE


2.1 Deployment and Mental Health

The relationship between military deployments, mental health, and suicide is complex and expected to be inter-related. Multiple pre-deployment biopsychosocial vulnerabilities can interact with experiences and stressors during deployment and post-deployment to impact a service member’s psychological well-being and functioning (7). Deployed service members are expected to be at high risk for mental health problems including posttraumatic stress disorder (PTSD; estimated as 6-20%), depression (estimated as 7%-15%), and alcohol misuse (estimated as 24-35%) (8-10). A subgroup of returning service members also report impaired quality of life (e.g., related to decreased emotional well-being, social functioning, and general health), as well as increased impulsive drinking (11). Nearly 1 in 8 individuals with a history of deployment receives at least one mental health diagnosis; 1 in 20 receives more than one (12). Recent studies of returning military personnel from deployed settings show that screening and clinician assessments identify approximately 20% of active duty and 42% of reserve component soldiers as requiring mental health treatment (13).  

The highest rates of mental health diagnoses occur in females (17.4% cumulative incidence), those of “other” race/ethnicities (15.0% cumulative incidence), and among separated or divorced service members (16.2% cumulative incidence) (12). Post-deployment mental health assessments indicate that those most likely to screen positive for PTSD are those in the medical profession (54.7%), in a Reserve component (53.0%), and officers (52.9%). The least likely are those in the Air Force (36.6%) or Marine Corps (36.7%) and the youngest in age (39.6% are less than 20 years old) (12).

The number of service members reporting mental health concerns is likely to increase with time, as psychological problems have been found to increase from the time of return to several months post-deployment (14-15). Military surveillance data indicates that mental and behavioral health referrals increase in the 3-6 months following return from deployment, as do service member-reported ratings of “fair” or “poor” health (12). This increase in mental health concerns may exert a lasting effect on service members. Veterans of the1990-1991 Persian Gulf War demonstrate significantly higher mortality rates than other Veterans who served during the same period but did not deploy (16). This excess mortality as compared to controls is also observed among Veterans of the Vietnam War (17-18). 

Mental health of service members can also be related to interpersonal concerns and stressors throughout the deployment cycle. A 2008 study of OIF Veterans found that significant numbers reported post-deployment concerns about social support. Service members reported that they did not feel that family and friends provided the emotional or instrumental support they needed (19). Other studies have found that families report financial difficulties (20), spousal arguments, (20), physical aggression and abuse of a spouse (20-21), and child abuse (20, 22) following a military deployment. One study of positive and negative consequences of military deployment did allow participants to write-in comments regarding their deployment experiences (23). Among 951 deployed Army soldiers serving in Bosnia, being “away from family/missed important events” and “deterioration of marital/significant other relationship” were the second and third most frequently reported negative psychological consequences of deployment.

2.2 Duration/Location of Deployment and Mental Health

Military personnel report increased levels of distress (24) as deployments progress. In addition, a greater number of psychiatric and physical health symptoms are reported following long deployments as compared to shorter ones (25). As the duration of a deployment increases, so does the rate of adverse stress reactions (26). For example, PTSD symptoms appear to be more prevalent among service members with deployment durations longer than four months (27). This effect may be moderated by gender; a recent study found that deployment length was related to increases in depression and PTSD in male soldiers but not in female soldiers (28). Further, recent surveys of OEF/OIF Veterans indicate that duty in Iraq is associated with higher incidences of positive screenings for depression, generalized anxiety, and PTSD than is duty in Afghanistan (14). These findings may be associated with the types and severities of stressors that a service members experiences within a specific deployment location – such as traumatic exposure described below.   


2.3 Types of Traumatic Exposure during Deployment and Mental Health

Deployed service members are at risk for multiple forms of injury and illness, including non-combat related sickness as well as combat-related injuries. Troops in Afghanistan and Iraq frequently report diarrhea (54.4% in Afghanistan and 76.8% in Iraq), respiratory illness (69.1%), non-combat injuries (34.7%), and leishmaniasis (2.1%) (30). Studies indicate that medical evacuations for such non-combat illnesses and injuries are 3-6 times more likely that evacuation for combat-related wounds (31). 



Despite the prevalence of non-combat injury and illness, combat deployments also increase the likelihood of exposure to physical injury. Of all service members screened for injury due to blast exposures, motor vehicle accidents, falls, or gunshot wounds to the head or neck area, 59% are eventually diagnosed with some form of Traumatic Brain Injury (TBI) (31-32). Military surveillance data (12) indicates that TBI-related hospitalizations due to “battle casualties” increased following September 11th. From January of 2003 to December of 2007, the Defense and Veterans Brain Injury Center has seen 5,263 service members for evaluation and management of TBI (33). Overall, 22% of all wounded returnees from the OEF/OIF theaters of operation demonstrate some form of TBI (31-32). Among soldiers diagnosed with mild TBI, poor general health, missed workdays, medical visits, and somatic and post-concussive symptoms are more common than among soldiers reporting other physical injuries (34). Individuals with TBI may also be at an increased risk for PTSD and other anxiety disorders if damage to the prefrontal cortex results in the disruption of neural networks involved in the regulation of anxiety (35).

Perhaps, the most significant exposure during deployment in relation to psychological well-being is related to participation in combat operations (7). A 2008 study of 50,184 service members found that those who reported any form of combat exposure demonstrated significantly higher odds of reporting post-deployment PTSD symptoms than did those who did not deploy.  Traditionally, being fired on and/or witnessing the injury or death of others has been the focus of studies regarding traumatic stress reactions (36-38). Service members report greater psychiatric symptomatology following specific military-related combat duties such as handling human remains (7, 39-40). Findings regarding the impact of specific military duties on mental health generally seem related to an individual’s exposure to atrocity or extreme violence (41-42) during the deployment. 

However, there is growing evidence that exposure to trauma or atrocity may not sufficiently account for the development of post-traumatic psychopathology and psychosocial concerns following return from deployment (42-44). Pre-trauma risk and protective factors appear to play an important role in the way stressful experiences differentially impact individuals. In a meta-analysis of 85 data sets from studies examining PTSD, the following variables were found to enhance the risk of mental health problems following traumatic exposure: female gender, social, educational, and intellectual disadvantages, psychiatric history, and a history of previous abuse, trauma, or childhood adversity (42). Concerns regarding family members or interpersonal relationships that exist prior to traumatic exposure have also been shown to increase individual risk for developing mental health concerns (40, 45). Finally, studies of trauma survivors demonstrate that previous exposure to trauma is associated with greater distress following a subsequent trauma (42, 46-47).


2.4 Deployment, Suicide Ideation, and Suicide-Related Behaviors

Suicide has historically ranked as the second leading cause of death after accidents in the U.S. Armed Forces (48). The average suicide rate for the Department of Defense (DoD) in 2008 has been estimated at 15.5 per 100,000 (49). While the relationship between deployment and suicide is not yet clearly understood, deployment is associated with a number of significant stressors which may subsequently place service members at high risk for mental disorders mentioned in the sections above – all key risk factors for suicide. PTSD has shown the strongest association with suicide of any of the anxiety disorders. In particular, PTSD is associated with impulsive suicide attempts to a similar or greater degree than mood disorders (50). In addition, relationship problems in the military (similar to civilian populations) are a frequent precipitant for alcohol misuse – the addition of an alcohol-related disorder to an existing PTSD diagnosis results in a subsequent 6-fold increase in suicide risk (51). 

In 2008, approximately 16% of military suicides occurred in Afghanistan and Iraq with the Army and the Marine Corps recording 24% and 17% of their suicides occurring in these two locations (52). Among service members who died by suicide outside of theater, almost 33% had at least one deployment and 14% had two or more deployments (52). For those without a deployment history, little is known about the proportion for whom an upcoming deployment was scheduled at the time of suicide. The number of evacuations due to psychiatric reasons (the 4th leading cause of medical evacuations) has consistently increased as well for Iraq from 5% in 2004 to 14% in 2007 and for Afghanistan from 6% in 2004 to 11% in 2007 (53). 

There is no reliable data available on the rate of suicide attempts during military deployments. In the year 2006, 1.1% (n = 2411) of 222,620 soldiers and marines deployed to Iraq reported “some” suicide ideation and 0.2% (n = 467) reported “a lot” of suicide ideation on their Post-Deployment Health Assessment (8). In one of the only recent studies (54) on suicidal service members in deployed environments, 30% of service members treated for mental health reasons in Iraq were found to have experienced thoughts of ending their lives within the past week. Nineteen percent had a specific suicide plan, and 6% had acted in a suicidal manner (e.g., placing a weapon to their head). Moreover, not much is known about how decisions about whether or not to medically evacuate suicidal service members from deployed settings are formally made. A recent review (53) of 1264 consecutive medical evacuations for psychiatric reasons, from Iraq and Afghanistan, conducted between 2001 and 2004, indicates psychiatric evacuees were more likely to be evacuated within the first 6 months of their service (80%), to be female, younger than 31 years old, African-American or Hispanic, enlisted and National Guard/Reserve. The most common psychiatric diagnosis was adjustment disorder (37.6%) (53). Almost 5% of service members who were evacuated for psychiatric reasons were returned to deployed settings. 

The increased risk for suicide may be associated with specific deployment-related factors such as length of deployment, location of deployment, number of deployments, exposure to injury, illness, and traumatic events during deployment, perceived threat, problem solving and coping skills, and/or interpersonal problems initiated or exacerbated during the time of deployment. Furthermore, once a person returns from a deployment, there may be a sensitive period during which time the person is at the highest level of risk for suicide. Risk may be associated with post-deployment adjustment-related factors such as the onset or the worsening of psychiatric symptomatology, medical injuries and/or pain, changes in one’s schema of self, moral injury, guilt, and/or shame, continued exacerbation of interpersonal problems, and actual or perceived lack of social support.

Furthermore, situational factors such as availability of firearms at home and/or perceived barriers to care and stigma may exacerbate suicide risk. The most recent Mental Health Advisory Team 6 (MHAT 6) (55) findings on OEF/OIF suggest that unit barriers to care and stigma are found to be higher than rates reported in previous MHATs and surprisingly despite DoD anti-stigma campaigns, stigma rates are on the rise. Without adequate treatment, suicide-related ideation and behaviors may result in costly utilization of social services, human suffering, and eventual death. The Department of Veterans Affairs (VA) reports that Veterans (i.e., males with high-risk psychiatric diagnoses, chronic physical illness, poor social support, and firearm availability) as compared to the general U.S. population are at greater risk for suicide by almost 23% (56). According to the National Violent Death Reporting System (57), 20% of U.S. suicide deaths could be among Veterans with an estimated 5 suicides and 1000 suicide attempts daily among those receiving care in the Veterans Health Administration (57). 

A review of over 10,000 records of U.S. military Veterans treated from 1993 to 1998 for a suicide attempt indicates that eventual death by suicide is the 2nd (i.e., after heart disease) leading cause of death in males and the 1st leading cause of death in females (58). Another recent study (59) indicates that vulnerable groups may include those OEF/OIF Veterans with active duty service and those with a diagnosed psychiatric disorder. In a study (60) that examined the suicide behavior of 100 Vietnam combat Veterans with PTSD, 34% were suicidal – 19% had made a suicide attempt following their service and 15% experienced chronic preoccupation with suicide. Guilt is considered a potential mechanism that explains the relationship between combat trauma and suicide-related behaviors. Suicidal Veterans report significantly higher levels of persistent guilt following traumatic exposure (60). For instance, a Veteran may think that the self-inflicted injury is well-deserved and use it as a method of self punishment for emotions, cognitions, and behaviors demonstrated during combat (61). In other Veterans, suicide-related behaviors may indicate poor problem solving and ineffective coping strategy for dealing with “legal” combat experiences and those that may be perceived as atrocities either witnessed or committed (62). Suicide-related behaviors for traumatized individuals may particularly occur during periods of flashbacks or dissociation (62).

Moreover, interpersonal and family concerns may place service members at increased risk for self-harm as financial problems, relationship difficulties, and social isolation have all been identified as risk factors for suicide (63-64). A recent study addressing both interpersonal concerns and suicide ideation among 1,195 deployed OEF/OIF Navy personnel found that as many as 27% of service members reported “stressors in the family that could negatively affect the service member” and such noted stressors were associated with incidence of suicide ideation and/or attempts in 3% to 4% of the sample. Additionally, among those who reported instances of suicide ideation and/or attempts, 27% reported multiple instances (65).

Finally, the risk of suicide in those with physical injury and chronic pain is approximately double that of the general population, with suicide attempts ranging from 5-14% in some populations (66). Among injured and chronic pain populations, variables such as dimensions of pain (frequency, duration, and intensity), insomnia, helplessness, and hopelessness serve as important risk factors for suicide events (66). Individuals with concussion, cranial fracture, or cerebral contusion and hemorrhage have also been shown to be at increased risk for suicide-related behaviors in relation to the general public (67). Chronic pain, auditory and other sensory dysfunction, sexual changes, and changes in body image can also appear following brain injuries which may all be associated with an increased risk for suicide-related ideation and behaviors (33).  

3.0 CURRENT EFFORTS to address DEPLOYMENT-related risk factors for mental health problems and suicide 



A number of DoD and service specific psycho-educational programs have been launched in the U.S. to address deployment-related risk factors for mental health problems and suicide. For instance, training programs such as “Battlemind Training” (68), are designed to help service members gain knowledge on the psychological reactions to various phases of the deployment cycle and develop skills necessary for establishing and maintaining psychological well-being during and after deployment. The effectiveness of Battlemind Training has been established (69). However, many countries other than the U.S. do not offer their military units stress management prevention trainings pre-deployment (69). Furthermore, many of the existing U.S. and international psycho-educational programs designed to prevent deployment-related adverse outcomes lack scientific evidence for efficacy (70). 

The health and wellness needs of military personnel are predominantly addressed by the Military Health Services System (MHSS). In the U.S. alone, the MHSS operates 117 military hospitals and 400 military clinics. Recent reviews have generated some concern about the provision of care by the MHSS. In an analysis of the military health system and its ability to address increases in the need for mental health care services, the American Psychological Association’s Military Deployment Services Task Force formed in 2007 (2) identified three main barriers to care. These included the process of receiving referrals, difficulties in scheduling appointments, and the stigma associated with receiving care. The stigma item in particular has been the focus of much attention by military behavioral health researchers. Soldiers and Marines frequently report concerns about being stigmatized for seeking mental health services (8); more alarmingly, those who screen positive for a mental disorder are almost twice as likely to report stigma concerns as those who do not screen positive. Among those who screen positive, only 38 to 45 percent indicate that they would be interested in receiving helping services. 


The recommendations of the Defense Health Board’s Task Force on the Prevention of Suicide by the Members of the Armed Forces (49) address these and other concerns by proposing specific changes in the military health care system. These changes include building a culture of support for psychological health by dispelling stigma, making professionals more accessible, and making assessment procedures an effective, efficient, and normal part of military life; ensuring a full continuum of care through prevention, early intervention, and treatment; and providing sufficient resources through the allocation of staff and the use of healthcare networks. Several established assessment and referral systems already in place address these recommendations.  


Once adequate and evidence-based health services have been obtained by a service member, continuity of care throughout the deployment cycle is extremely important. Programs such as the Operational Stress Control and Readiness (OSCAR) which embed behavioral health providers with units throughout the deployment cycle need further evaluation and possible wider dissemination across all military units. Furthermore, military leaders can play an important role in moderating the possible deleterious effects of deployment on service members’ psychological well-being and therefore, should be considered an important asset in prevention efforts. For example, service members demonstrate positive outcomes following deployment if they believe that senior leadership gained their confidence, clearly articulated goals, provided adequate structure, and acknowledged their sacrifices (69). 

In addition to psycho-educational programs, adequate and evidence-based health services delivery, and continuity of care, population based assessment strategies for post-deployment reactions may prove to be incredibly helpful in overall prevention efforts. As part of its Force Health Protection program, the U.S. military, as mandated by the Assistant Secretary of Defense for Health Affairs (DoD Instruction 6490.03), requires deployment-related health assessments of all service members including Active Duty, National Guard, and Reserve members. Assessments are also offered to members that have separated or retired since returning from deployment (Deployment Health Clinical Center). These assessments include the Pre-Deployment Health Assessment (PDHA; DD Form 2795), the Post-Deployment Health Assessment (DD Form 2796), and the Post-Deployment Health Re-Assessment (PDHRA; DD Form 2900). Service members are contacted by their unit leaders and provided with information on how to access their service-specific electronic or web-enabled version when they fall within the timeframe for completing the PDHRA. After service members have completed the form, they meet with a healthcare provider to discuss any concerns they have endorsed and receive referrals if further evaluation or treatment is warranted. The data is sent electronically to the Armed Forces Health Surveillance Center for inclusion in the Defense Medical Surveillance System. These deployment-related assessment tools collect information on stressful life events and resultant mental health concerns, interpersonal difficulties, suicide ideation as well individual factors and behaviors which may serve a protective function.


Finally, research efforts in the areas of surveillance, epidemiology, and treatment efficacy/effectiveness are continually evolving. Currently, DoD efforts are underway to develop a better understanding of military-specific risk and resilience factors (Army Study to Assess Risk and Resilience in Servicemembers [STARRS]) that are associated with suicide. Moreover, the first author of this manuscript is currently evaluating the efficacy of a brief inpatient intervention, titled, Post Admission Cognitive Therapy (PACT) for the treatment of suicidal service members (with and without a history of combat-related trauma) who are psychiatrically hospitalized for inpatient care. Regardless of the progress made, more research with practical applications is much needed. A recent Task Force on Military Deployment Services for Youth, Families and Service Members, established by the American Psychological Association (2) has noted a lack of “comprehensive, system-wide research efforts” to address the psychological well-being of service members and their specific service needs during and following deployments. More specifically, the Task Force highlights the sparse knowledge base in relation to unique populations including female service members, National Guard and reservist members, and minorities. 

4.0 summary

The United States Department of Defense, the American Psychological Association (2), the Defense Health Board Task Force on the Prevention of Suicide by Members of the Armed Forces (49), and the RAND Corporation (26) are all in agreement that more needs to be done to better understand the association between deployment-related factors, mental health problems, and suicide. In this paper, a review of the scientific literature pertaining to deployment-related factors that have been associated with risk for mental health problems and suicide has been presented. Service members and their families can benefit from this information by gaining a better understanding of the common deployment-related stressors which may precipitate mental health problems and suicide risk. Primary care and specialty care providers, chaplains, and other helping professionals who serve military populations can benefit from this information by being reminded to routinely assess for deployment-related experiences and perceived stressors. Researchers are encouraged to further explore the possible association between deployment, mental health, and suicide – as well as examine the possible mediators and moderators for such associations. Finally, given that the vast majority of research on the topics of deployment, mental health, and suicide is generated by investigators in the U.S., the applicability of findings to other nations, their military organization, and culture remains unknown. The current North Atlantic Treaty Organization (NATO) Human Factors and Medicine Panel Symposium on Mental Health and Well-Being across the Spectrum is an important and effective mechanism for communicating and sharing knowledge among countries for the ultimate purpose of maximizing psychological well-being among military personnel of all nations who dutifully serve their countries. 
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Abstract


Background: In light of increasing stress resulting from deployment abroad, one of the psychologic consequences to be expected is an increase in suicidal behaviour among soldiers.


Material and Methods: 200 soldiers receiving psychiatric inpatient care in a Bundeswehr hospital, of whom n=100 exhibiting and n=100 not exhibiting (control group) suicidal tendency, were compared in terms of sociodemographic and clinical characteristics.


Results: Significant predictors of suicidal ideation were alcohol abuse within the immediate family and pathologically high scores in the Minnesota Multiphasic Personality Inventory (MMPI). Significant predictors of suicidal acts were pathologic scores in MMPI, an unfinished vocational training, suicide attempts within the family as well as the situation of basic military training.


Conclusion: The data gathered in this pilot study indicates an influence of individual and military risk factors in the development of suicidality in Bundeswehr soldiers.


1.0
Background and aim


Suicidality among members of the armed forces is an increasingly important issue, especially following deployment abroad. There were 128 reported active-duty US Army suicides in 2008 and 160 in 2009. The number of suicides was thus higher than of those killed in action and more than double the suicide rate of the US general public [18]. 


Within the Bundeswehr, the issue of suicides has a smaller dimension. Numbers declined between 2000 and 2007. However, there has been a slight increase since 2008, albeit on a smaller scale than earlier years. The absolute numbers by year are: 2000: 36; 2001: 44; 2002: 38; 2003: 38; 2004: 40; 2005: 26; 2006: 29; 2007: 18; 2008: 20, 2009: 24 suicides (source: Bundeswehr Institute of Military Medical Statistics and Data Management 2010). 


The numbers of suicides while on deployment per year are: 2000:3, 2001:3, 2002:2, 2003:0, 2004:3, 2005:0, 2006:2, 2007:2, 2008:0, 2009:1 soldiers (source: Bundeswehr Institute of Military Medical Statistics and Data Management 2010).


Especially against the backdrop of the number of suicides within the Bundeswehr potentially rising once more, the issues of pathogenesis and psychosocial areas of conflict fostering suicidal tendency among soldiers are of particular importance. These are diverse and individual issues, both in a civilian and a military context. The WHO/EURO Multicenter Study of Suicidal Behaviour, for example, identifies a range of sociodemographic and psychopathologic factors influencing the risk and manner of suicidal behaviour in the general public. These factors include sex, age, religious beliefs, domestic relationships and lifestyle, financial situation, education, occupation, psychiatric pathology as well as previous suicide attempts [13]. 


Similar studies have been conducted in a military context. 


Stress factors specific to the military, such as post-traumatic stress disorder [5], were of equal relevance to risk of suicide as social issues, depressive disorders and addiction [15].


Since the 1960s, Bundeswehr psychiatry has repeatedly addressed the issue of suicidal tendencies among soldiers [12]. However, as of today, there is no study available that has been conducted systematically and in a clinical-psychiatric treatment setting in the context of recent organisational changes and increasing deployment-related stress in the Bundeswehr.


The aim of this study was thus to evaluate psychosocial and clinical characteristics of military patients receiving inpatient psychiatric treatment for suicidal tendencies in comparison with a control group, in order to deduce hypotheses about predictors of suicidal behaviour as well as an improved suicide prevention within the armed forces.

2.0
Study design and research methods


Between March 2005 and November 2008, 100 Bundeswehr soldiers were treated for acute suicidal ideation or suicidal acts in Bundeswehr hospitals in Hamburg and Berlin. They received inpatient treatment in the departments for psychiatry and psychotherapy. The suicidal ideation or acts had occurred for the first time or acutely exacerbated during the month preceding admission (with suicidal thoughts including concrete plans of action). Repeat admissions for suicidal tendencies were not included in the study. 


Patients were usually referred by attending general physicians (unit physicians) with some patients reporting to the hospitals’ emergency rooms of their own accord or being referred by military chaplains, social workers or their superiors.


The diagnosis was made on the day of admission by a specialist in psychiatry / psychotherapy based on a non-structured clinical interview.


Clinical and socio-biographical data of patients treated in the above time frame was retrospectively gathered from existing patient records by two independent specialist researchers (patients were not chosen selectively).


This group of 100 suicidal soldiers was compared against a control group of 100 non-suicidal inpatients with a military background. The control group was comprised of 100 quasi-randomly chosen inpatients (weighted and uniformly distributed by date of admission and alphabetical position) who had been treated at the Bundeswehr hospitals in Hamburg and Berlin between 2005 and 2008 and not displayed signs of suicidal tendencies during admission and treatment. These patients were evaluated according to the same criteria as the group of patients exhibiting suicidal tendencies.


The suicidal patients were divided into two groups: 


· Suicidal ideation with plans of suicide but no suicide attempt (n=45)


· Suicidal acts according to ICD-10 (n=55) from blocks X60-69 (intentional self-poisoning by medication/drugs), X70-79 (cuts, hanging, firearm discharge), X80-84 (jumping from a high place/intentional crashing of motor vehicle)


The samples showed no significant differences in groups regarding age (age: F=2.33; df=2; p=.1; education: χ2=13.58, df=12, p=.328). However, there were statistically significant differences regarding sex (χ2=10.49, df=2; p=.005).


Table 1 illustrates the distribution of socio-demographic variables of age, sex and level of education.


For the purpose of illustrating main diagnoses, all psychiatric diagnoses were classified in accordance with ICD-10.


The frequency distribution of the diagnosis groups shows a statistically significant difference between groups (χ2=38.2; df=12; p<.001). While both the control sample as well as patients who had committed suicidal acts showed lower prevalence of neurotic personality disorders, the majority of patients experiencing suicidal ideation displayed affective disorders (table 2). 


To characterise the group of patients who had committed suicidal acts, table 3 contains an overview of methods used in suicide attempts. Patient histories showed that 23 of 100 suicidal patients and 5 of 100 members of the non-suicidal control group had attempted suicide on one or more occasions.


The groups were compared with regard to the frequency and distribution of psychosocial characteristics (Yes/No encoded, if not otherwise stated): 


Demographic factors


· age in years


· sex (m/f)


Military-specific factors:


· status: conscript, temporary-career volunteer (enlistment term: 4-20 years), career soldier 


· past foreign deployment


· distance between place of residence and place of service (in kilometres)


· suicide attempt or suicidal thoughts during basic training


· disciplinary problems (violations of military duties, such as absence without leave)


· conflicts with superiors (repeated or ongoing stressful situations of conflict)


· conflicts with fellow soldiers (repeated or ongoing stressful situations of conflict)


· problems with internal structure of the Bundeswehr (e.g. conflicts with authority)


Medical / psychiatric factors:


· psychiatric diagnosis in accordance with ICD-10 (classified as F1, F2, F3, F4, F5, F6)


· psychiatric comorbidity diagnosis in accordance with ICD-10 (yes/no)


· MMPI scale scores as established with brief test upon admission [3]


· substance abuse (established through patient history or positive test result)


· suicide attempt or suicidal ideation under the influence of alcohol


· previous suicide attempts


Social factors:


· existing relationship


· quality of the relationship (availability of emotional support)


· current conflicts within the relationship


· number of children


· debts of more than 1000 Euros


· education (failure to graduate, graduation from special needs school, lower secondary education, secondary education, vocational high school, university entrance qualification, university degree)


· completed vocational training


· occupation before entry into service (unemployed, permanent employment, student)


Biographical factors:


· healthy relationship with parents


· alcohol abuse in family of origin


· number of siblings


· family history of suicide attempts


(Data was analysed in accordance with the Declaration of Helsinki and stored and evaluated anonymously). An ethics committee was not involved as data was retrospectively collected from medical records. Patients had given their informed onsent (“collection of anonymised data for research purposes”).

3.0
Statistics

For the purposes of a binary logistic regression, three models of regression were analysed:


1. control group vs. suicidal ideation


2. control group vs. suicidal acts


3. suicidal ideation vs. suicidal acts


The dependent variable for control group differences is suicidality. For the purposes of the regression model, this is generated as a dichotomous variable. Potential regressors are determined in advance using a bivariate method of analysis (χ2 test, Mann-Whitney U-tests, t-tests). All variables that are proven to be statistically significant in comparison of groups (p ≤ .05) are integrated into a forward stepwise binary logistic regression model. Regression models for the following potential regressors are analysed based on the established group differences:


· sex


· diagnosis


· drug abuse


· status


· deployment abroad


· distance between place of residence and place of service


· suicide attempt or suicidal thoughts during basic training


· relationship


· education


· vocational training


· occupation before entry into service


· alcohol abuse within the family


· family history of suicide attempts


· patient history of previous suicide attempt


· MMPI scores


In cases of categorical variables having more than two expressions, a dichotomous variable is generated for each expression.


Statistics to assess the goodness of fit of the models used include the Omnibus Test of Model Coefficients, deviance and measures to asses the variation explained in the model. Nagelkerke’s R² is given as a measure of the variance explained by the regression model. For the purpose of analysing MMPI scales, patients scoring a t-value > 70 on the lie-scale were excluded.


SPSS 18 was used.


4.0
Results

4.1
Control group vs. patients experiencing suicidal ideation

After excluding all patients scoring > 70 on the MMPI’s lie-scale, a total of 137 patients remained, of whom 93 control patients and 44 patients experiencing suicidal ideation.


Three factors showed a significant influence on the model and thus the suicidality as predicted by the model (χ =53.442, df=11, p<.001): 


· MMPI Psychasthenia scale (p=.001)


· MMPI Schizophrenia scale (p=.047)


· alcohol abuse within the family (p=.004).


The odds ratio of the variable “alcohol abuse within the family” is a significant value. The relative risk of experiencing suicidal ideation was 6.7 times higher in those that had experienced alcohol abuse within the family. Table 4 indicates that this model allows for a prediction accuracy of 77.4% and an explained variation of 45.2%.


4.2
Control group vs. patients exhibiting suicidal acts

The total group size in this comparison of groups was 144 patients, of whom 93 were control patients and 51 were patients following suicide attempt.


The following variables were identified as significant model factors:


· vocational training (p=.003)


· basic military training (p=.004)


· suicide attempts within the family (p=.019)


· MMPI scale psychasthenia (p=.044) 


With regard to the odds ratio, the regressor of a family history of suicide attempts entails a probability of suicidal actions 17.6 times higher than in patients with no known suicide attempts within the family. Soldiers currently engaged in basic training are at a risk for suicidal acts that is 5.5 times higher.


This model has a prediction accuracy of 77.6 % (χ2 = 51.940, df = 12, p<.001) and an explained variation of 41.8%.


4.3
Patients experiencing suicidal ideation vs. those exhibiting suicidal acts

In this comparison of groups, 'suicidal act' is generated as a dichotomous variable. In MMPI scales, no differences between groups below a significance level of p < .05 can be detected. The inclusion criterion of a T-value < 70 is thus disregarded in this section. 


The resulting total group size was 100, of whom 55 were patients exhibiting suicidal acts and 45 were patients experiencing suicidal ideation.


In the context of a bivariate analysis, the variables


· F3 diagnosis;


· F4 diagnosis;


· no vocational training;


· occupation before entry into service; and


· basic training


proved to be significant variables in a comparison of the groups.


In this regression model, an F3 diagnosis (p = .043) and a lack of vocational training (p = .007) were found to be statistically significant predictors of suicide attempts (χ2 = 27.665, df = 6, p < .001). The prediction accuracy of this model is 71.7%.


The predictors of the three regression models are summarised in table 4.


5.0
Discussion

In this controlled pilot study conducted on Bundeswehr soldiers in a clinical setting, alcohol abuse in the family of origin and elevated MMPI scale values (schizophrenia / psychasthenia) were found to be predictors of suicidal ideation prior to inpatient treatment in a psychiatric facility. Apparent predictors of suicidal acts were a raised MMPI scale score (psychasthenia), a lack of completed vocational training, the particular situation during basic military training as well as a family history of suicide/suicide attempts.


Since this first estimate is based on the comparison of suicidal patients with a control group consisting of patients with mental illness, its transferability to the entire Bundeswehr is limited. The use of these groups for comparison could most likely identify factors which may foster suicidal tendencies beyond an existing mental illness. However, due to reasons of liability and duty of care, members of the Bundeswehr exhibiting suicidal tendencies are subject to particular medical care and are thus treated and assessed as inpatients. The differences in diagnostic and therapeutic emphasis between Bundeswehr hospitals are marginal. This underlines the representative nature of the sample surveyed in this study.


Assuming that suicidal acts are psychopathologically more severe than suicidal ideation, the hypothesis deduced from this comparative study could be that an accumulation of especially social stress factors is associated with an increased severity of suicidality in the surveyed inpatient group.


Some of the psychosocial and medical-psychiatric predictors of suicidal behaviour identified in this study have previously been identified in other studies, both civilian and military. These include addiction in the family [16] as well as relevant MMPI and MMPI-2 scale scores and associated personality profiles [2, 11]. The correlations identified in Bundeswehr soldiers may thus be a reflection of aetiological correlations affecting the general public, rather than a phenomenon exclusive to the military environment.


However, stress factors specific to the Bundeswehr environment are especially relevant to the group of patients examined in this study, with the situation of basic military training being especially prominent. Conflicts resulting from processes of separation and detachment are characteristic for the period of basic training (soldiers aged 17-22 years) and are associated, among other things, with a delay in the maturing process, as is not uncommon in this age group [7, 14]. Raised MMPI scale scores for psychasthenia in this study may be an expression of these delays in maturity. This constellation may have fostered reactions which are due to an inability to cope and include suicidal behaviour. Thus, in this aspect, effects specific to personality and age may have indirectly influenced the pathogenesis of suicidal tendencies.


Conflicts with authority, perceived and acted out both directly with superiors as well as on a more abstract level with general military structures of hierarchy, and possibly entailing disciplinary problems, are generally not correlated to age [12, 20]. A new study of 66 suicides among Canadian soldiers who had participated in peacekeeping missions has similarly identified conflicts in the work area as well as with the hierarchical structure of the military as predictors of suicidal behaviour [17]. 


The low (and thus statistically irrelevant) number of soldiers with experience in foreign deployment in the group of suicidal patients (n=3) seems surprising. A possible reason are the high standards for soldiers’ health applied by the Bundeswehr as a prerequisite for participation in such deployment, thus ruling out soldiers suffering from mental instability or illness. Previous studies with a military background conducted in other countries have identified stresses resulting from foreign deployment as risk factors for developing suicidal tendencies [5]. 


Other predictors that were shown to influence the risk of suicidal tendencies in other studies appeared to be not significantly relevant, among them factors such as age, diagnosis/comorbid diagnoses and level of education [6, 9, 10, 14, 17], previously experienced critical incidents [11], alcohol and/or drug abuse, lack of a relationship or conflicts with one’s partner [19, 8] and low income [8]. These differences may in part be due to the small sample size of this study, the inclusion of exclusively clinical patient groups for comparison, as well as the particularities inherent in study subjects of a military background, i.e. external restrictions (regarding alcohol and drug consumption) and a good resource situation (solid employment, good physical condition).


6.0
Limitations


Some methodic limitations should be mentioned. Generalisability of the results is limited due to the inclusion of subjects who form a homogenous sample of military patients receiving inpatient clinical treatment.


Further, the retrospective cross-sectional study design employed without standardised collection of data is methodically inferior to the connection of a potential risk factor with the eventual outcome in a clinical longitudinal study. 


The clinical control group was not matched to the survey group. It can thus not definitely be ruled out that some of the observed differences may be explained on the grounds of differences in distribution of gender or diagnoses between the groups. However, this bias is compensated for by inclusion of relevant characteristics into the statistical models.


A presumable further bias results from the exclusion of a relevant portion of the sample from statistical evaluation due to high scores on the MMPI lie-scale. This portion of the sample did not differ significantly from the main sample regarding the parameters ascertained, its exclusion however led to a decrease in sample size. A further possible selection bias due to univariate selection of variables may have led to an overestimation of established significances.


7.0
Conclusion and implications for clinical practice

The findings of this pilot study point to risk factors for suicidal tendency in Bundeswehr soldiers and suggest further research be done, especially using a longitudinal study design prior to and during military service as well as foreign deployment.


To unit physicians providing primary care, the study’s findings may serve as suggestions on how to improve early recognition and prevention of suicidal behaviour among soldiers by paying special attention to the situation of young soldiers at the beginning of their service and to psychosocial conflict situations. The development of training and education programmes, as successfully implemented in the civilian sector, could be helpful [1, 5].
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9.0
Annex

Table 1: descriptive characteristics of the patient groups


		

		control group 

		patients experiencing suicidal ideation

		patients exhibiting suicidal acts

		significance



		male

		n=80 / 80%

		n=42 / 93

		n=53 96.4

		p=0.005



		age (M, SD)

		25.28 (7.4)

		26.73 (8.2)

		23.56 (6.6)

		p=0.1



		education (n=)


failure to graduate


special needs education


lower secondary education


secondary education


vocational high school


university entrance qualification


university degree

		n=3 (3%)


n=1 (1%)


n=27 (27%)


n=50 (50%)


n=4 (4%)


n=13 (13%)


n=2 (2%)

		n=3 (6.7%)


n=2 (4.4%)


n=11 (24.4%)


n=16 (35.5%)


n=2 (4.4%)


n=9 (20%)


n=2 (4.4%)

		n=6 (10.9%)


n=1 (1.8%)


n=17 (30.8%)


n=26 (47.3%)


n=1 (1.8%)


n=4 (7.3%)


0

		p=0.328



		(n=)

		100

		45

		55

		





Note: The variables of “sex” and “education” are expressed as absolute frequencies, whereas the variable “age" is represented as mean (M) and standard deviation (SD).


Table 2: absolute frequency of groups of diagnosis (n= / %)


		

		F1

		F2

		F3

		F4

		F5

		F6

		Z

		n=



		control group

		6/6

		1/1

		17/17

		69/69

		3/3

		4/4

		0/0

		100



		patients experiencing suicidal ideation

		3/7

		0/0

		18/40

		17/38

		0/0

		7/15

		0/0

		45



		patients exhibiting suicidal acts

		1/2

		0/0

		6/11

		33/60

		0/0

		14/25

		1/2

		55





Note: F1 = mental and behavioural disorders due to use of psychoactive substances; F2 = schizophrenia, schizotypal and delusional disorders; F3 = affective disorders; F4 = neurotic, stress-related and somatoform disorders; F5 = behavioural syndromes associated with physiological disturbances and physical factors; F6 = disorders of adult personality and behaviour; Z = personal history of self-harm

Table 3: mode and frequency of suicide attempts committed by patients exhibiting suicidal acts


		mode of suicide attempt

		number (n=/%)



		self-poisoning by medication

		n=23 / 39.7%



		self-poisoning by illegal drugs

		n=1 / 1.7%



		slashing of the wrists

		n=16 / 29.1%



		other cuts

		n=4 / 6.9%



		hanging

		n=2 / 3.4%



		jumping from a high place

		n=5 / 8.6%



		intentional crashing of motor vehicle

		n=2 / 3.4%



		firearm discharge

		n=4 / 6.9%



		other

		n=1 / 1.7%





Note: multiple answers were permitted


Table 4: overview of predictors for all models


		predictor

		B

		OR

		95%-CI

		p-value



		model 1: control group vs. patients experiencing suicidal thoughts


(χ2 = 53.442, df = 11, p < .001)



		MMPI scale psychasthenia

		0.162

		1.176

		1.066 – 1.297

		.001



		alcohol abuse within the family

		1.903

		6.708

		1.866 – 24.121

		.004



		MMPI score schizophrenia

		-0.071

		0.931

		0.868 – 0.999

		.047



		model 2: control group vs. patients exhibiting suicidal acts


(χ2 = 51.940, df = 12, p < .001)



		no vocational training

		1.477

		4.381

		1.651 – 11.622

		.003



		currently in basic military training

		1.705

		5.504

		1.727 – 17.539

		.004



		suicide within the family

		2.868

		17.606

		1.612 – 192.345

		.019



		MMPI scale psychasthenia

		0.086

		1.090

		1.002 – 1.186

		.044



		previous suicide attempt

		0.807

		2.241

		0.969 – 5.185

		.059 (n.s.)



		model 3: patients experiencing suicidal thoughts vs. patients exhibiting suicidal acts


(χ2 = 27.665, df = 6, p < .001)



		no vocational training

		-1.579

		0.206

		0.066 – 0.647

		.007



		F3 diagnosis

		1.468

		4.343

		1.050 – 17.968

		.043





Note: B = regression coefficient; OR = odds ratio; CI = confidence interval of OR; p = probability value of Wald test

[image: image1.emf] 




RTO-MP-HFM-205
31 - 1

31 - 12
RTO-MP-HFM-205

RTO-MP-HFM-205
31 - 11




[image: image3.wmf][image: image4.jpg]}
A NATO
\4% OTAN








Evaluation of Psychological Hardiness and Coping Style 

as Risk/Resilience Factors for Health Risk Behaviour







Evaluation of Psychological Hardiness and Coping Style 

as Risk/Resilience Factors for Health Risk Behaviour



Evaluation of Psychological Hardiness and Coping Style as Risk/Resilience Factors for Health Risk Behaviour

Commander Jarle Eid PhD


Joint Medical Command, Oslo


c/o Christiesgate 12, 5015 Bergen, Norway. 


e-mail: jarle.eid@psysp.uib.no 


Tel. +475550 2182/ +47930 35 253


John Ivar Brevik (MD)


Joint Medical Command, Oslo


Sigurd W. Hystad


University of Bergen, Norway


Col (R) Paul T. Bartone PhD


National Defense University, USA


ABSTRACT


Use of alcohol and drugs, is a growing problem among military personnel, which brings substantial health risks and potential costs for the organization (Gackstetter et al., 2008; Jacobson et al, 2008; Seal et al., 2007). Unfortunately, current screening approaches are not very sensitive, since military workers tend to under-report health risk behavior and substance abuse problems on direct measures (Hoge et al., 2006). More effective screening approaches are needed, as well as better treatment programs (Bray et al., 2005). 

This study will evaluate the Dispositional Resilience Scale-15 (DRS-15Bartone, 1995; Hystad et al, 2009), a short measure of psychological hardiness-resilience, as a screening tool to identify defense workers who may be at risk for alcohol and drug problems. It is known that people who are chronically low in hardiness-resilience also tend to rely on negative, avoidance coping strategies in responding to stress (Bartone 2005; 2006, Funk 1992). Thus, low hardiness levels in people could serve as a risk marker for stress-related alcohol and substance abuse. This study assesses the association of psychological hardiness and avoidance coping style with alcohol use patterns in a large national sample of Norwegian military defense personnel. 

Results show that after controlling for age and sex, low psychological hardiness and high avoidance coping are significant predictors of alcohol use and abuse. Also, the challenge facet of hardiness predicts risk of alcohol abuse among respondents with recent deployment experience, and this effect is greater for those with more difficult deployment experiences.  Older defense workers are also at higher risk, which suggests cumulative occupational stress may take a toll on defense workers. This research points the way to new approaches for early identification of military workers at risk for stress-related substance abuse, and more effective prevention efforts.


INTRODUCTION

Alcohol and drug abuse among military personnel returning from overseas deployments is a growing problem, one which greatly complicates and in some cases prevents full health recovery. While substance abuse can be a problem for any military service member, the risk increases with stress exposure. Research shows that military members who have experienced more extreme combat exposure, more frequent deployments, and combat-related wounds are at elevated risk for a range of mental health problems (eg., Hoge, Castro, Messer, McGurk, Cotting, & Koffman, 2004). In addition to PTSD, a Veterans Administration study found that substance abuse was the most common health problem among American veterans of Iraq and Afghanistan seeking care in Veterans Administration facilities (Seal, Bertenthal, Miner, Sen, & Marmar, 2007). A recent study also found that combat deployed soldiers are at higher risk for new-onset heavy and binge drinking, and alcohol related problems after they return, and that the risk is even higher for younger and Reserve and National Guard troops (Jacobson, Ryan, Hooper, Smith, Amoroso, Boyko, Gackstetter, Wells, & Bell, 2008). 


While many combat exposed troops develop stress-related problems, to include alcohol / substance abuse, not all do. In fact, the majority adjust quite well. More effective screening techniques are needed to identify early those troops most likely to fall into alcohol and drug abuse patterns after returning home. If more effective screening tools were available, the highest-risk sub-groups could be targeted for focused support and prevention efforts, including brief interventions that could be structured so as to avoid the stigma associated under current policy with referral to formal military substance abuse programs. 

For example, Monti, Tevyaw & Borsari (2005) describe a number of very brief interventions used successfully with young adult problem drinkers in a variety of settings. But these authors also point out that young problem drinkers tend not to see themselves as such, and often are identified only when they get into some kind of trouble with the law (eg, drunk driving) or are seen in an emergency room. In the military, it is the youngest age group (18-25 year olds) that is at highest risk for heavy drinking (Bray et al, 2003; 2005). This suggests the need for indirect screening methods to identify redeploying soldiers who are at higher risk for alcohol or substance abuse, but who may not recognize this in themselves or be willing to admit it openly. 


Studies examining individual differences in responses to stress have identified psychological hardiness as a factor that distinguishes healthy from non-healthy responders (Kobasa, 1979; Maddi & Kobasa, 1984). Bartone (1999) found that combat exposed Gulf War soldiers who were low in hardiness were at significantly higher risk for PTSD symptoms. Other studies have found similar effects (eg, Waysman, Schwarzwald & Solomon, 2001). The hardy-resilient style is a generalized mode of functioning that includes a strong sense of commitment, a belief that one can control or at least influence outcomes, an adventurous, exploring approach to living (challenge), and a future orientation. 

Many studies have found that people high in these tendencies are more resistant to the ill-effects of extreme stress (Bartone, 2006). The health effects of hardiness appear to be at least partly due to the different kinds of coping strategies and behaviors favored by high versus low hardy persons. In responding to stress, people who are high in hardiness tend to prefer problem-focused, active coping approaches. In contrast, those low in hardiness more often revert to regressive or avoidance coping strategies which could include excessive alcohol consumption or drug abuse (Maddi & Kobasa, 1984). 


The resiliency construct of hardiness has a strong theoretical background, and has been shown empirically to be a significant stress resistance resource in multiple groups, including those involved in military and security operations. Conceptually, psychological hardiness is an individual disposition or style that develops early in life and is reasonably stable over time, though amenable to change and trainable under certain conditions (Kobasa, 1979; Maddi & Kobasa, 1984).  

Hardiness was first described by Kobasa (1979) as a collection of related personality qualities or traits that distinguished healthy executives under stress from unhealthy ones. More recently, Maddi and Khoshaba (2005) characterize hardiness as three related attitudes of commitment, control and challenge, or the “3 Cs.”  Since 1979, an extensive body of research has accumulated showing that psychological hardiness protects against the ill effects of stress on health and performance. 

Research studies with a variety of occupational groups have found that hardiness operates as a significant moderator or buffer of stress (e.g. Bartone, 1989; Contrada, 1989; Kobasa, Maddi, & Kahn, 1982; Roth, Wiebe, Fillingim, & Shay, 1989; Wiebe, 1991).  In military groups, hardiness has also been identified as a significant moderator of combat exposure stress in US Gulf War soldiers (Bartone, 1993, 1999, 2000). Hardiness has appeared as a stress buffer in other military groups as well, including: U.S. Army casualty assistance workers (Bartone, Ursano, Wright, & Ingraham, 1989); peacekeeping soldiers (Bartone, 1996); Israeli soldiers in combat training (Florian, Mikuluncer, & Taubman, 1995); Israeli officer candidates (Westman, 1990); and Norwegian Navy cadets (Bartone, Johnsen, Eid, Brun, & Laberg, 2002).


While recognizing the core importance of commitment, control and challenge attitudes, Bartone (2006) argues hardiness is more global and encompassing than mere attitudes. Rather, it is a broad personal style or approach to life, a generalized mode of functioning that incorporates commitment (conviction that life is interesting and worth living), control (belief one can control or influence outcomes), and challenge (adventurous, exploring approach to living).  In addition, the “hardy-resilient style” person has a strong future orientation, or tendency to look to the future while at the same time learning from the past.  

The hardy-resilient style is also courageous in the face of new experiences as well as disappointments, is action-oriented, competent, and has a sense of humor (Priest & Bartone, 2001).  Many studies have found that people high in hardiness are more resistant to the ill-effects of extreme stress (e.g., Bartone, 1999). High hardy persons are not impervious to the ill-effects of stress, but do not show the same level of symptoms and performance decrements as low-hardy persons under stressful conditions. 

Additionally, there is evidence pointing to the cross-cultural validity of the hardy-resilient style. For instance, the theoretical structure of three facets (commitment, control, and challenge) nested beneath a superordinate hardiness construct has been supported by confirmatory factor analyses in different cultures (Hystad, Eid, Johnsen, Laberg, & Bartone, 2010; Sinclair & Tetrick, 2000). Moreover, in a review of the relevant studies addressing the issue of hardiness across cultures, Maddi and Harvey (2006) conclude that available evidence shows little or no cultural differences in the role of hardiness, and suggest that hardiness appears to be a factor in resilience under stress across cultures.  


Applying the terms of Ursin and Eriksen’s (2004) Cognitive Activation Theory of Stress (CATS), people high in hardiness and the sense of control are more likely to form positive outcome expectancies in response to stress (positive coping), while low hardiness people tend toward negative outcome expectancies (hopelessness or helplessness). In a study examining the relationship of hardiness to alcohol and illicit drug use in college students, Maddi et al (1996) found that students low in hardiness consumed more alcohol, and also that low hardiness was associated with marijuana and cocaine use as indicated both by self report and urinalysis results. This provides some supporting evidence for the view that persons low in hardiness are more likely to use avoidance or regressive coping approaches in response to stress, including substance and alcohol abuse. Considering this, it seems likely that military personnel who are low in hardiness-resilience are at elevated risk for substance abuse problems. Additional findings summarized above suggest that this risk will be further increased for military personnel who (1) are young; (2) are National Guard or Reserve; and (3) experienced greater exposure to stressful conditions. 


RESEARCH DESIGN & METHODS


Objective/Hypothesis: 

The objective of the study is to evaluate the utility of a short hardiness-resilience scale (DRS-15R) as a screening instrument to identify defence workers at elevated risk for substance abuse. The primary hypothesis to be tested is: Military personnel who are low in psychological hardiness-resilience are significantly more likely to experience stress-related alcohol and drug abuse problems. 


Study Design & Methods: 


This research will evaluate the utility of hardiness, as measured by the DRS-15R, as a screening tool for predicting alcohol and substance abuse risk in a large national survey sample of Norwegian military personnel. The Norwegian National Defence Health Survey (NDHS) is a comprehensive health survey that is administered annually to all members of the Norwegian Defence Forces, including officer and enlisted, active duty and reserve, uniformed and civilian.  The University of Bergen has an agreement with the Norwegian Defence Ministry that permits sharing of anonymized data from the NDHS with researchers at the University of Bergen, in order to explore and address questions of interest to the Norwegian Defence Ministry and Medical Department. 


Beginning in 2007, the NDHS included the DRS-15 due to their interest in improving health and resiliency programs.  Also, a standard set of demographic, health behaviour and outcome measures are repeated each year.  The 2010 survey was administered in March – May 2010.  Similar surveys are done in the USA, but there is a higher level of turnover among American military personnel, making it more difficult to draw inferences about possible causal effects (e.g. Defense Survey of Health Related Behaviors; Bray et al, 2005).  The 2010 survey included questions relating to alcohol use (e.g., CAGE, see description of survey instruments below), and will permit a test of the primary hypotheses of the present study, namely that low levels of hardiness are predictive of regressive stress coping patterns expressed in terms of alcohol abuse. 


The contribution of psychological hardiness to alcohol abuse will be assessed using regression models that will control for other influences, to include stress exposure levels, duration of deployments, age, and sex. The database extract(s) obtained for this study will be completely anonymized to protect individual privacy and confidentiality.


Survey Instruments:


Hardiness is measures with the DRS-15R (Dispositional Resilience Scale), a short, valid and reliable instrument that has been developed and refined over 25 years (Bartone, 1989; Bartone, 1995). The DRS has been used extensively in U.S. military and non-military samples, with excellent results (eg., Bartone, Ursano, Wright & Ingraham, 1989; Britt, Adler & Bartone, 2000). In a critical review of hardiness theory and research, Funk (1992) recommended the DRS as the best available instrument to measure hardiness. Also using the DRS, Sinclair & Tetrick (2000) confirmed a factor structure of three facets, commitment control and challenge, nested under a more general hardiness construct. An updated Norwegian adaption of the DRS-15 was used in the present study (Hystad, Eid, Johnsen, Laberg, & Bartone, 2010).  In a recent study with 213 undergraduate students this scale predicted health under academic stress, and demonstrated an overall internal consistency (Cronbach’s alpha) of .71 (Hystad, Eid, Laberg, Johnsen & Bartone, 2009). 


Avoidance coping is measured with the 10-item avoidance coping scale from the Coping Style Questionnaire (Joseph, Williams & Yule, 1992).


Alcohol use patterns are measured with the four-item self-report instrument CAGE (Ewing, 1984). The CAGE (Cut down, Annoyed, Guilty, Eye-opener) is an easy to use scale designed as  a screening instrument for harmful drinking and alcoholism. Previous research with this instrument have shown that a CAGE scores of one is associated with a 46% probability of alcohol abuse or dependence, and CAGE scores of two or more are associated with more than 72% probability dependence (Buchsbaum, Buchanan, Centor, Schnoll, & Lawton, 1991). Consistent with conventions, we defined CAGE scores of one as being at risk for alcohol abuse and scores of two or more as indicative of current alcohol problems. 


All of the above-named instruments have been used extensively in published studies, and have shown acceptable levels of validity and reliability. 


Experience during service: Two scales were devised for the current study; stress during service and fulfilment of basic needs. The stress scale consisted of five items questioning about stressful and potentially lethal experiences during deployment (e.g., “Were you / your team ever involved in combat involving open fire?”). The needs scale consisted of five questions inquiring about the fulfilment of personal and basic needs during deployment (e.g., “Was it possible to rest adequately between each mission?” and “Did you get the privacy that you needed?”). All items were scored on a five-point scale and aggregated into indexes so that high scores equal high levels of stress and low levels of need fulfilment. 


Demographics:  In addition to the instruments mentioned above, the current study included information about the sex of participants, age in groups (29 yrs or younger, 30yrs-39yrs, 40yrs-49yrs, and 50yrs or older), and total length of deployment during the past three years (“none,” “up to six months,” and “more than six months”). 


Statistical Analysis Plan:


The contribution of psychological hardiness to risk and current problems of alcohol abuse will be assessed using logistic regression models that will control for other influences, to include stress exposure levels, out-of-country  deployments, age and sex.  Potential interaction between hardiness and variables such as sex, age and stress exposure will also be evaluated. Results will be summarized and reported at the planned NATO HFM (Human Factors and Medicine) research committee symposium in Bergen, April 2010.


RESULTS

Figure 1 shows the distribution of alcohol patterns among military personnel deployed (panel a) and personnel not deployed during the past three years (panel b). Although the percentages characterized as at risk and current problem were slightly higher among personnel deployed, this difference was not statistically different (χ2 [2, N = 1369] = .229, p = .89).


___________________________


Insert Figure 1 here


___________________________


Predicting Risk for Abuse


To evaluate the contribution of hardiness in predicting personnel at risk, a sequential logistic regression analysis was employed. Personal characteristics (age and sex) and deployment (not deployed last three years vs. deployed last three years) were entered in Step 1 and Step 2, respectively. Contrary to expectations, age was positively related to being at risk (see Table 1). That is, compared to the “50 yrs or older group,” all other age groups were less likely to be at risk for abuse, with the youngest group (29 yrs or younger) having the least likelihood. 

In step 3, hardiness made a significant contribution in predicting personnel at risk. A one-point increase in hardiness was associated with an odds ratio (OR) of 0.92, or an 8% decrease in probability of being at risk of abuse. Finally, avoidance coping entered in Step 4 was positively and statistically significantly related to risk (OR = 1.11, 11% increase in probability).  When the three hardiness dimensions were entered in Step 3 instead of the total score, only challenge approach statistical significance (OR = .80, p = .06). Entered in Step 4, avoidance coping was still significant in this analysis (OR = 1.11, p = .013). 

___________________________


Insert Table 1 here


___________________________


Next, we repeated the regressions including only personnel deployed during the last three years. In these analyses we included the additional variables length of deployment, combat stress, and deprivation of personal / basic needs.  With the exception of hardiness, the same patterns emerged. Age and avoidance coping significantly predicted risk, but the coefficients for hardiness did not reach conventional levels of statistical significance in these analyses. 

However, a significant interaction between the challenge dimension and deprivation of needs emerged (OR = 96, p = .02). This interaction is illustrated in Figure 2 and shows that for personnel low in challenge, deprivation of personal / basal needs was associated with increased risk of alcohol abuse.   

___________________________


Insert Figure 2 here


___________________________


Predicting Current Problems


In the regression analyses with current alcohol problem as the outcome, only avoidance coping emerged as a significant predictor. The ORs were 1.23 (p = .001) and 1.23 (p = .044) in the sample as a whole and the deployed personnel, respectively. 

DISCUSSION


As with other high stress, high risk occupations, military and defense workers are at increased risk for alcohol and substance abuse due to the stressful nature of the job. The current study set out to identify novel factors associated with high levels of alcohol use in defense workers, in order to provide additional tools for early identification of those at risk and facilitate prevention efforts.


Results confirm that as predicted, being low in psychological hardiness increases the risk of alcohol abuse. Logistic regression results show that for every one point increase in hardiness scores, there is a concomitant 8% decrease in risk for alcohol abuse.  These results obtained after controlling for any effects of age and sex.  Also as predicted, avoidance coping style, which is commonly seen in low hardiness individuals, is independently associated with alcohol abuse risk. With every point increase in avoidance coping scores, there is an 11% increased risk for alcohol abuse. 


These effects pertain for the entire sample, and are not significantly influenced by recent deployment experience (over the previous three years). However, the job of a defense worker, whether deployed or not, in most cases involves considerable stress. Defense workers generally work long hours, and in some respects are never “off-duty” even when not officially working.  As Goffman (1961) has argued, the military is like a “total institution” in which the boundaries between work, family and play are blurred for its workers. Many defense workers are subject to be called back to work at any time, should the national defense situation warrant it. There is often less liberty or freedom of choice in defense jobs, where project activities can be highly regimented and must follow strict time schedules.  

Defense workers may be required to move to new duty stations multiple times over a career. Add to this the stress of recent reductions in national defense spending, which can mean pay and benefits reductions.  So even without deploying out of country, the job is a stressful one and can lead some to use avoidance coping strategies such as alcohol abuse. This interpretation is consistent with our finding that older defense workers, those who have been on the job longer and so have higher levels of cumulative stress, are also at higher risk for alcohol abuse.


In examining the effects of hardiness on alcohol abuse more closely, our findings revealed that none of the three hardiness facets individually predicted alcohol abuse risk; challenge, however, approached conventional levels of significance with a p-value of .06. Future research should make use of SEM – Structural Equation Modeling techniques to evaluate several possible models suggested by the present work, including one in which the effects of hardiness on alcohol abuse risk are mediated by avoidance coping approaches.


When the analyses were restricted only to those respondents who had deployed out of country at some time during the previous three years, hardiness – challenge was seen to interact with the basic needs variable in predicting alcohol abuse.  As Figure 2 reveals, under the more difficult deployment conditions in which basic needs or comforts are lacking, those who are low in hardiness – challenge are at elevated risk for alcohol abuse, whereas those high in challenge appear to be protected.  This finding is consistent with the hypothesis that psychological hardiness functions as a stress buffer (Kobasa, 1979; Bartone, 1999).  In the present sample, there were very few individuals reporting combat related deployment stressors, such as being shot at.  Thus, it is not surprising that this combat stress variable did not show any significant effect.  

However, the “basic needs” variable is able to distinguish more uncomfortable and stressful deployments from those that are in a way “easier,” with fewer discomforts experience by the individuals involved.  Thus, the best way to test the hardiness stress-buffering hypothesis in the present sample was by using the basic needs variable as our deployment stress measure.  Here, our results suggest that the challenge hardiness dimension is most important in providing military and defense personnel with some protection against the ill-effects of deployment-related stress, and that those who are low in challenge, and more insecure in dealing with change and uncertainty, are also more likely to slip into alcohol abuse as an avoidance coping strategy when they come home.


One limitation to the present study is that alcohol use was measured cross-sectionally, and we therefore have no information on potential increases in alcohol consumption over time. It would thus be important and desirable for future research to follow a longitudinal design, assessing the potential influence of variables such as psychological hardiness and avoidance coping on actual changes or increases in subsequent alcohol consumption that may be stress-related.  At the same time, the present results were obtained with a fairly large sample (N=1,315) for this kind of research, and stringent significance criteria, suggesting that results are robust and provide important leads for future prospective research to test.


Another potential limitation is that the present study relies upon self-report, assuming that respondents will answer questions honestly and accurately. For multiple reasons including self-enhancement bias and social desirability, individuals may provide untrue responses to survey questions, especially when the questions concern socially sensitive issues such as alcohol use or abuse (Kruegar, 1998).  Future research in this area should seek to control for potentially confounding influences like social desirability (Crowne & Marlowe, 1960).


A third limitation is that apart from some specific survey questions aimed at respondents with recent deployment experience, this research did not specifically aim to assess sources and extent of job-related stress for military and defense workers. It would be beneficial for future studies with this occupational group to have more direct indicators regarding on-the-job stress.  


Alcohol and drug abuse among military and defense personnel is a growing problem for many countries, with increases apparently related to rising stress levels in the military occupation.  In order to intervene early and prevent substance abuse, better tools and strategies are needed for identifying those at high risk. With more effective screening approaches, high-risk sub-groups could be targeted for focused support and prevention efforts. Results of the present study indicate that individuals who are low in psychological hardiness, and high in avoidance coping tendencies are at significantly higher risk for alcohol problems. In addition, defense workers who are older (50 years or greater) also are at higher risk.  While additional research is needed to confirm these results, the present study provides an important advance in identifying military workers at higher risk for alcohol and substance abuse. This research points the way to new screening tools to benefit not only the military, but also other occupations that routinely place workers in high-risk, high stress environments.
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Table 1


Logistic Regression Predicting Likelihood for At Risk for Alcohol Problem (N = 1076)


		

		

		Odds ratio



		Variable

		

		Step 1

		Step 2

		Step 3

		Step 4



		Sex

		

		0.60

		0.60

		0.63

		0.66



		Age1

		

		0.35*

		0.32*

		0.32*

		0.29*



		Age2

		

		0.35**

		0.34**

		0.35**

		0.32**



		Age3

		

		0.40*

		0.40*

		0.42*

		0.40*



		Deployed

		

		

		1.3

		1.3

		1.25



		Hardiness

		

		

		

		0.92*

		0.93*



		Avoidance

		

		

		

		

		1.11*



		

		

		

		

		

		



		Pseudo R2

		

		.02

		.02

		.04

		.06



		χ2

		

		7.987±

		2.154

		11.818*

		5.897**






Note: Age1 = 29yrs or younger; Age2 = 30yrs-39yrs; Age3 = 40yrs-49yrs. Ages 50yrs or older is the reference category with which the other groups are compared. Not deployed during last three years = 0; Deployed during last three years = 1. Men = 0; Women = 1. Final model χ2(7) = 20.081, p = .005.


** p < .01. * p < .05. ± p < .10
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Figure 1. Percentage distribution of alcohol patterns (no problem, at risk, current problem) in military personnel deployed and not deployed during the past three years. 
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Figure 2. Interaction between the challenge dimensions of hardiness and deprivation of personal / basic needs during deployment predicting personnel at risk for alcohol abuse (N = 474). 
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AbstracT


The paper reports on completely new approach to surveys among military missions veterans. Unlike other surveys conducted so far the participants in this research took part completely on a voluntary basis. The data were collected through semi-structured interviews. These qualitative data were consequently used for creating a quantitative questionnaire.


1.0
iNTRODUCTION


There is no doubt that military missions represent a serious life stressor. However, there is a lack of research studies that show any significant evidence. The questionnaire surveys conducted so far (within the Army of the Czech Republic) have not been generally accepted by the military. Due to this fact the results gained through such surveys have not brought convincing findings. (It means that even though our clinical work proved significant impact of the missions on mental health, all the attempts to verify and validate these clinical findings were unsuccessful). Thus we decided to conduct a qualitative research based on long and comprehensive semi-structured interviews. The participation in the research was strictly on a voluntary basis. The interviews covered the following topics:


Personal history

Predeployment


Deployment 


Milestones in the mission


Traumatic incidents


Postdeployment


Evaluation of the mission


We managed to design a completely new questionnaire based on the results of this qualitative survey. Due to this approach the questionnaire items are based on authentic opinions, experience and expressions of the troops. Consequently, the questionnaire itself is much better accepted by the military comparing to all the previous ones. 

2.0
Method:


As mentioned above, the questionnaires represent the most used data collecting method. However, we know by experience that the level of cooperation in such surveys is really low. In fact the troops usually cooperate formally but the acquired data is often useless. In general the willingness and openness towards the questionnaires are really low.  There are more possible reasons for such situation – the number of surveys simultaneously conducted, no motivation to answer (troops often say that they do not believe the findings will make things better) and the fact that the questionnaires are usually mandatory. 


These reasons led us to bring up a new type of the survey. First of all we were convinced about the need to keep everything voluntary and we also tried to enhance the motivation. Thus we offered rewards for the participants – we were able to pay them (as appreciation of their cooperation and compensation for the time they spent working on our survey). The amount of money was not big - it was equivalent to approximately 20 USD but it really made the survey attractive.


The second important factor was the method itself – we did not use the questionnaire but we chose the semi-structured interview. These interviews were comprehensive and covered:


personal history (as detailed as would be for the clinical assessment), 


personal military history (length of the service, reasons which led the person to join the armed forces, missions conducted, rank, military education etc),


pre-deployment phase (how long the soldier knew he(she) would be deployed, motivation, reactions of the close people, training prior to the deployment, self-evaluation of the preparedness etc, 


deployment (job performed in the mission, duration and problems of the adaptation phase, characteristics of the mission, duration of the deployment, possibilities of contact with the close people, interpersonal relations in the mission, perception of the commanders, etc.


“Milestones” in the mission (i.e. any events which were perceived as important or significant)


traumatic incidents (artillery, mortar or rocket attacks, direct combat experience, injuries, death, accidents, exposition to civilians’ starving, children as war victims, etc)


post-deployment (process of reunion, any changes in social status, changes in relationships, changes in hobbies, any psychopathology developed after the deployment, any difficulties in adapting back to the “normal” life)


evaluation of the mission (if the mission was easy or demanding, satisfaction, willingness to be deployed again and when, opinion concerning the ideal length of the mission and time required for full recovery)

During the interview we did not offer any multiple choice type answers. We tried not to expect anything. We were interested in soldiers’ authentic vocabulary and language, in their perception of what is important and what is not.


Our sample of interviewees is not a representative one. The survey was generally open to all the veterans no matter how long ago they were deployed or whether they still were in the army. Altogether we have interviewed 103 respondents (89 men and 14 women). The interviews were conducted by clinical psychologists or psychiatrists from the Central Military Hospital in Prague and the average length of interviews was about 120 minutes. In general we can say that those who were not in active duty during the interview were much more communicative, while the active military professionals were more careful about what they say (in spite of the fact the survey was anonymous).

The answers to every single question were simply sorted according to frequency. They were grouped together either according to similar wording or similar meaning. Consequently, we merely counted the answers in each group.

3.0
Stressors


Part of questions concerned the stressors. Basically we just asked what the troops considered to be stressful and demanding. Consequently, we sorted the answers according to the frequency and the list we acquired looks as follows:


poor achievement of commanders (inability to make decisions, giving the promises without any intention to fulfil them, lack of competency, commanders were not skilled enough to perform as respected leaders) (22%)

rocket and mortar attacks (the source of stress as well as the cause of injuries, everyday fear, tiredness of repeated alerts, prolonged feeling of uncertainty) (14%)

helplessness when facing the starving of local people, inability to help them, confrontation with poverty in the countries of deployment (13%)

shooting and fire, huge amount of weapons among the civilians (10%)

poor interpersonal relations (both with the superiors and the colleagues) (9%)

need to cooperate with people who had psychological problems (9%)

lack of privacy (8%)

limited space (5%)

lack of information (3%)

separation from the family (3%)

mine and IED danger (3%)

fatigue (3%)

poor telephone or internet connection with family (3%)

4.0
The most demanding factors


We intentionally used two questions which might sound similarly – the most important stressors and the most demanding factors. Even though they look similar, our respondents tended to answer differently. After sorting the answers according to frequency we acquire the following list:


separation from the families or close people (14%)

worries about the families or close people (in general we can say that the worse families coped with the fact that one member is deployed, the more intrusive worries these deployed members had) (13%) 

job factors (much more work than people used to have at home, lack of leisure time, monotonous work) (13%)

poor level of leadership (10%)

climatic factors (9%)

presence of death (7%)

need to wear the body armour (3%)

boredom (3%)

poor interpersonal relations (3%)

5.0
Insecurity

When we asked about insecurity the most frequent answer was that nothing was sure in the mission, that one could not really plan anything. Our respondents described the feelings of alertness, tension and worries that were somehow present during the entire mission. We also received the answers mentioning the fear of own failure or fear of bad luck (accidents, repatriation). The insecurities often concerned the general security situation, the fact that an attack can occur anytime. Another source of insecurities concerned the mission itself, for example the troops were told about the deployment briefly before the departure. Or they were not deployed with their own unit, which often caused the social problems during the mission. Sometimes the job performed in the mission was different from the one at home. Another significant source of insecurity was the fact that the Army of the Czech Republic is in the process of constant change and sometimes people were transferred to another unit when they were already deployed so they did not know what to expect after the mission. In these cases they were really disappointed and felt that the army did not really care about its troops.


Soldiers often complained about the lack of information what was going on at home and also in the country of their deployment – they felt they did not know anything about the life in the country they were deployed in. Sometimes they were convinced that this was on purpose. Furthermore they felt insecurity concerning the length of the mission. They complained about he fact they did not know when they would return home and whether they would have a leave during the mission.


In general the troops complain about the situations they perceive to be worsened by the commanders’ indecisiveness or bad decisions. Before the deployment the troops complain about the lack of information about the upcoming mission. These worries are even worsened by the families’ insecurity.


During the deployment we see the insecurities which can be divided to the following categories:


insecurities about the possibility of making plans (20%)

security (13%)

information (13%)

situation at home (4%) 

mistrust of commanders (3%)

6.0
Fear in the mission:


Approximately one third of the respondents denied they felt any fear during the deployment. Most of those who admitted the fear described specific situations in which they were afraid. Usually they described direct or indirect fire, IEDs. Some described the fear of captivity or kidnap. They were very often afraid when they had anything in common with the local armed forces. Both in the cases when they were in the position of instructors or trainers and in situation when they had to cooperate with the local army on patrolling, search operations, etc.


Significant amount of respondents stated they were surprised they did not feel any fear in the situation they would expect some. A lot of them used expressions like “respect”, “awareness of danger”, etc. Some troops agree on the fact that the sensation of fear often comes afterwards. Another common phenomenon is some kind of “alexithymia” when the troops describe the fact they did not feel the sensation of fear but after some time they realized they could not sleep, they were exhausted or they felt serious dropdown of their fitness. Some also describe intrusive “afterwards” thoughts about what they should have or should not have done.


Some respondents relied on the fate, they coped with the fear with belief that everything had already been decided and they were predestinated to “succeed or fail”.


Most of the people agree that the fear tends to be worse in the adaptation phase and it gradually decreases. (This also applies when they compared (when comparable) the missions – the first mission tends to be worse than the consequent ones.) The second “peak of fear” occurs before the end of deployment – with the perspective of going home troops tend to be more afraid and try to spend the rest of the mission as safe as possible.


Approximately half of the respondents consider the fear as something positive which activates them and causes better achievement while the other half perceives it as exhausting.


There are also differences in fear descriptions between those who are in the commanding position and those who are not. For the subordinates the word fear is usually associated with the worries about themselves while the leaders would more often connect it with their subordinates, with the sense of responsibility. If we try to categorize the fear we would come to the following:


dangerous situations (43%)

not feeling any fear (19%)

fear only in the initial phase of the mission (14%)

general fear (7%)

permanent fear (5%)

positive (activating) fear (5%)

worries about the others (5%)

worries about families at home (3%)

fear only outside the base boundaries (3%)

7.0
Seek for help in the mission


We also tried to answer the question whether the troops tend to seek help in stressful situations. In fact this part was the least informative of the survey since approximately two thirds of respondents denied any need of help in general. 


Among those who admitted they needed some help the majority agree that the most common form was informal help among the colleagues. It actually means humor, peer to peer support, spontaneous debriefings but also risky behavior. Some respondents admitted they used alcohol, smoked or did excessive exercises. Only about five percent seek help of psychologist or psychiatrist.


The majority of respondents denied seeking any help – both official and informal. Only 33% admitted they needed some kind of help. If we categorize these answers we obtain the following list:


•
Informal help – the peer to peer support (13%)

•
Informal “debriefings” (13%)


•
Official help – psychologist, psychiatrist, chaplain (5%)

•
No help needed at all (2%)


Trauma and traumatic situations


The questions concerning traumatic situations were following: 


“Did you experience (when deployed) any situation which you had never experienced before and which you will probably never forget?”


“Did you witness any horrifying situation (death, injury, traffic accident, plane crash, etc)?”


“Were you in the situation in which your life was endangered or did you have to do anything you strongly disagreed with?”


We received a wide range of responses which covered hundreds of descriptions of dangerous situations. We tried to categorize them:


Combat, attacks (96%)

Environment  (39%)

Accidents (31%)

Death (27%)

Workload (14%)

Injuries (12%)


War crimes (11%)

Local people’s reactions (7%)

8.0
Mission evaluation

We also asked the respondents for some general opinions concerning the missions:


Their profits…


Their losses...


Would he or she do it again?


For how long?


Optimal length?


Optimal frequency? 

This category has not been completely processed yet. Unlike answers to other questions (which can be generalized) these responses are closely dependent on the year of deployment, type of mission, and to the fact whether the respondent is still in active duty. 

9.0
Summary


To sum up, we can say that the number of soldiers who feel „damaged“ after the mission is declining with experience gained in preparation for missions. A very important factor is the support from home – those who leave to the mission despite the disagreement of their families often suffer. And the experience is here important as well since those who previously experienced separation from family did not suffer so much.

The results of this survey are very useful. Thanks to the voluntary basis we worked only with people willing to share their experience and thus have received valuable information. 


We used the data gained during this qualitative phase to develop a questionnaire which uses the troops’ language and dictionary, which respects their view of the problems. Nowadays we continue with the second phase – the quantitative one. But even during this phase we still respect the original premise of the voluntary basis.

[image: image3.jpg]}
A NATO
\4% OTAN














 RTO-MP-HFM-205
35 - 1

35 - 2
RTO-MP-HFM-205RTO-MP-HFM-205

 RTO-MP-HFM-205
35 - 3




[image: image2.wmf][image: image3.jpg]}
A NATO
\4% OTAN








Organization and Execution of Current Practices

of Deployment-related Mental Health Support











Organization and Execution of Current Practices

of Deployment-related Mental Health Support







Organization and Execution of Current Practices of Deployment-related Mental Health Support


M.A. Boeschoten, PhD


Scientist/Program Manager


Netherlands Organization for Applied Scientific Research (TNO)


Defense Safety and Security


P.O. Box 45


2280 AA Rijswijk


The Netherlands


manon.boeschoten@tno.nl


COL H.G.J.M. Vermetten, MD, PhD


Head Research Military Mental Health


Central Military Hospital


UMC Utrecht 


Rudolf Magnus Institute of Neuroscience 


Heidelberglaan 100 


3584 CX Utrecht


The Netherlands


hgjm.vermetten@mindef.nl 


R. Delahaij, PhD


Scientist/Project Leader


Netherlands Organization for Applied Scientific Research (TNO)


Defense Safety and Security


P.O. Box 23, 3769 ZG, Soesterberg


The Netherlands


roos.delahaij@tno.nl


GPCAPT A.C. McFarlane, Prof, MD, PhD


Professor of Psychiatry


Head CMVH University of Adelaide Node


Chief Investigator MEAO DHSP Studies


The Centre for Military and Veterans' Health,


The University of Adelaide,


122 Frome Street


Adelaide 5000


Australia


alexander.mcfarlane@adelaide.edu.au


LCOL R. Jetly, MD


Psychiatrist 
Mental Health Advisor/Conseiller en santé mentale 
Directorate of Mental Health/Direction Santé Mentale 
Health Services Group HQ/QG du Groupe des Services de santé des FC 
National Defence/Défense nationale 
1745 Alta Vista Drive 
Ottawa, Canada  K1A 0K6


Rakesh.Jetly@forces.gc.ca


SURG CDR N. Greenberg, Prof, MD


Defence Professor of Mental Health 
Visiting Professor of Psychiatry - King's College London
Academic Centre for Defence Mental Health
Weston Education Centre
London SE5 9RJ 


Great Brittain




sososanta@aol.com


COL C.A. Castro, PhD


Director of the US Army Military Operational Medicine Research Program

Headquarters, U.S. Army Medical Research and Materiel Command

504 Scott Street, Fort Detrick


MD 21702, USA


Carl.Castro@amedd.army.mil


Abstract

Mental Health support (MHS) is an integral part of the whole chain of events within military organizations. Several countries are delivering this support for troops that are active in the current operation in Afghanistan (ISAF). Between 2009-2010 TNO Defense, Safety and Security, part of the Netherlands Organization of Applied Scientific Research (TNO), executed a project named ‘Assessment of Organization and Execution of Current Practices of Deployment-related MH Support (DRMHS)’. The main goal of this project was to assess protocols and current practices of MHS during and after operational deployment (i.e., prevention, intervention, and treatment). Because nowadays service members are often deployed several times, MHS after deployment can be considered pre-deployment MHS. Therefore, MHS before deployment was also assessed in this project. The countries Australia (AUS), Canada (CAN), Great Brittain (GBR), the Netherlands (NLD) and the United States of America (USA) participated in this project. Information was gathered and evaluated by document-analysis and by interviewing key-players in the field of Military MHS of each nation. Both were undertaken by means of a semi-structured interview protocol, especially developed for this project. The deliverables of this project are a TNO report and scientific paper describing the current practises of DRMHS of the individual countries aswell as a comparison of DRMHS between countries. The current paper focuses on the comparison between countries. The comparison is non-competitive, and aims to identify opportunities for innovative interventions and assessments. The results of the whole project can be used to develop new policies and practices that strengthen the Military MH care the participating organizations currently provide in order to sustain a good work environment, operational effectiveness and MH well-being of their service members. Furthermore, the results can be used to develop an even more efficient collaboration between countries in their mutual MH care efforts, whereby they will be better able to face the challenges of current military missions.


1.0
introduction


1.1
Project Background


Deployment is an important part of a military career. Most service members return from deployment with fulfilment on a job well done. Yet, despite optimal pre-deployment training and preparation a certain percentage of service members will return from deployment with health complaints. The results can manifest in terms of physical, but also MH problems (Engelhard et al. 2007; Hoge et al. 2008; Vasterling et al. 2010; McFarlane, 2010). This is related to the fact that the nature, objectives and operational tempo (OPSTEMPO) of military missions has changed dramatically during history. Combat is safer than it was before, more service members return from battle, with less casualties. Armies have professionalized. However, while few decades ago service members typically participated in one deployment in their career, nowadays service members can participate in a series of deployments in their military career. This OPSTEMPO and the burden of working in dangerous situations puts demands on behavioural healthcare and demands MH care awareness. Military organizations have long started to professionalize the behavioural and MH care they provide, in parallel to the medical care they provide. To illustrate this, just like military (field) hospitals have been equipped with adequate material and specialists, military MH services and disciplines have been installed to deliver care for the injured service member. Also, just like medical state-of-the-art practices have been developed derived from scientific insights, this is occurring for MH practices. Moreover, just as military organizations wanted to translate the medical state-of-the-art practices into medical current practices, there is the wish to implement MH current practices. However, this implementation can follow a different rationale and path across different military organizations. The demand has emerged to share and examine “what are the existing military MH current practices and their rationales?”. This comes from at least three observations: 


· Military organizations aim at giving optimal MH care to their personnel in order to sustain a good work environment, operational effectiveness and MH well-being of their service members. 


· Clinicians desire to understand and address the trajectories of MH problems such as Post Traumatic Stress Disorder (PTSD) and minimal Traumatic Brain Injury (mTBI) better. 


· Facing similar challenges in deployment situations, countries increasingly favour  collaboration in current behavioural and MH practices.  


Taken together these arguments have stimulated the design of the TNO project entitled ‘Assessment of Organization and Execution of Current Practices of Deployment-related MH Support (DRMHS)’. The overall aim of this project was to assess the protocols and current practices of prevention, intervention and treatment programs of five different countries over the deployment cycle. More details on the project goals are described in 1.2 below. This project was conducted between 2009-2010. At the outset the purpose of the project was to gather information on current practices of MH service of different countries. This was part of a broader research program BIOSTRESS.mil, which is being carried out at TNO Defence, Security and Safety, issued by the Netherlands Ministry of Defence (NL-MoD). The time-period of the whole research program is 2008-2011. This research program aims to identify and develop promising assessment and intervention techniques for stress-related processes in service members associated with deployment. However, over the course of the project its goals were embraced by MH experts from different countries, who shared the interest to exchange and compare protocols and practices of DRMHS and the justifications on which protocols and practices were based. This was deemed important as exchanging and comparing of protocols and practices could facilitate collaboration in current behavioural and MH practices. The five countries that participated in this project were AUS, CAN, GBR, NLD and the USA. These nations have shared interests, concerns and needs because they are all active (or were active until recently) in the current NATO-ISAF mission in Afghanistan and the service members of these nations are all exposed to similar occupational hazards. Of course there are more nations (whether active in Afghanistan or not) that have similar needs. These nations were not excluded on any formal grounds. The nations that participated in this project were already involved in a network of sharing information and ideas about service members’ MH formally and informally in different fora (e.g. scientific conferences, NATO RTG-groups, e.g. HFM RTG 179, 175).


1.2
Project Goals


The goals of this project were to:


· Assess existing protocols and current practices of MHS before, during and after operational deployment, focusing on prevention, intervention, and treatment;


· Provide a non-competitive comparison of existing protocols and current practices; 


· Identify common bottlenecks for effective DRMHS and promising future developments. 


The focus of this project was especially targeted on current practices  and new developments with regard to training programs, interventions and treatment procedures of military organization during and after deployment. However, when service members are deployed several times, MHS after deployment becomes pre-deployment MHS. So, MHS after deployment should be considered an integrated part of the whole chain of MHS within the military organization. Therefore, the complete chain of MHS was taken into account. This chain is defined as follows: 


· Stress management training (general education of military personnel)


· Readiness training before deployment


· General MHS in-theatre


· Interventions after a potentially traumatic incident in-theatre


· Decompression


· MHS after deployment (at home)


2.0
Methods


2.1
Protocol Development


Before gathering information about the MH protocols and current practices of the participating countries, a semi-structured interview protocol was constructed using the Delphi method (see details below). On the basis of this interview protocol, information about the protocols and current practices of the five countries was gathered by document-analysis and interviews with key-players in the field of DRMHS of each nation. A first draft of an interview protocol was made by the TNO researchers based on a literature search  and their own professional expertise. The interview protocol consisted of four different themes: 


· Contextual background questions (mission, unit, MH care organization)


· Pre-deployment MHS


· MHS during deployment


· Post-deployment MHS


Within these themes, a distinction was made between questions related to policies and questions related to actual execution of the policies. Furthermore, questions about bottlenecks for effective DRMHS, availability of documentation and evaluation studies were included. The Delphi method was used in order to develop a well-validated semi-structured interview protocol with which the MH experts of the five participating nations could be interviewed and document analysis could be done (see Okoli & Pawlowski, 2004). This method is a systematic, interactive forecasting method, which relies on a panel of independent experts. The carefully selected experts respond to a interview protocol/questionnaire in two or more rounds. After each round, a facilitator provides an anonymous summary of the experts’ forecasts from the previous round as well as the reasons they provided for their responses/judgments. Thus, participants are encouraged to revise their earlier responses in light of the responses of other members of the group. It is believed that during this process the range of the responses will decrease and the group will converge towards the "correct" response. Finally, the process is stopped after a pre-defined stop criterion (e.g. number of rounds, achievement of consensus, and stability of results) and the mean or median scores of the final rounds determine the results. In this project the Delphi method was used to ensure that all relevant topics related to MHS during and after deployment were covered in the interview protocol. In total five experts (two researchers, two MH professionals and a commander of the Netherlands Defense Force, NDF) were asked to participate in the panel to develop the interview protocol. 


2.2
Information Assessment from Participating Countries


The information about the countries AUS, CAN, GBR, NLD and USA was gathered from 2009-2010 using two levels of data-acquisition: 


· During formal/informal meetings with the MH experts of the different nations, during which they gave public presentations and were interviewed one-on-one for 1-2 hours.


· In parallel to that, a formal request was made to the Surgeon Generals of these nations, in which additional documentation was requested and permission was asked to use the information for a unclassified TNO report.


To reduce the amount of information given and improve comparability between the participating countries, the document analysis and interviews were focused on the partner’s Afghanistan mission around the year 2008. It should be noted that the information on the protocols and current practices of NLD was gathered by interviewing multiple experienced professionals in the field with the purpose to create a separate (more elaborate) report on the NLD specifically as part of the research program BIOSTRESS.mil (see Delahaij, van Ruiten, & Six, 2010). Specifically, the information on NLD was gathered using 1-2 hour interviews with 18 key-players within the NDF. The interviewees included MH professionals, policy makers, researchers and commanders of the different services (Army, Air Force and Navy). In these 18 interviews the same topics were covered as were covered in the interviews with the international experts. The interviewed international experts were GPCAPT A.C. McFarlane, Prof., MD, PhD (AUS), LCOL R. Jetly, MD (CAN), SURG CDR N. Greenberg, Prof., MD (GBR) and COL C.A. Castro, PhD (USA). 


2.3
Analysis of DRMHS between Participating Countries


First an assessment and description of the MH protocols and current practices of the individual countries was undertaken. After that, a non-competitive comparison was made between the information of the five countries. The current paper focuses on the cross-comparison between countries. In a second scientific paper currently under preparation more details on the individual countries will be described. Also a full description of the project results can be found in a TNO report on this project (currently under review). In the cross-comparison between countries several questions were considered relevant:  


· Did partners adopt the same MH practices in each phase of the deployment cycle?


· Do the adopted MH practices reflect current state of scientific knowledge? 


· Do the adopted MH practices fit/work well within military context?


· What seem to be factors in the effectiveness of the adopted MH practices?


Where possible an attempt was made to answer these questions in sections 3.1-3.3 below, which discus the main MH current practices of each deployment phase. It should be noted however that because there are limited methodologically sound studies on the effectiveness of different MH practices and few good evaluations among military personnel exist, no conclusive answers can be given here. Nevertheless, the main aim of the cross-comparison was to establish what appear to be common bottlenecks for effective DRMHS among participating countries and from that identify promising future developments in DRMHS. These two topics will be discussed in a separate section; 3.4 and 3.5 respectively.


3.0
current practices of DRMHS across Five countries


Figure 1: The military deployment cycle time-line of AUS, CAN, GBR, NLD and USA for the NATO-ISAF Mission in Afghanistan. This time-line is considered of interest, as it probably significantly influences the MH cycle of service members; that is, going from being in balance/resilient after pre-deployment training, to getting injured by stress in-theatre, back to becoming in balance again during R&R or decompression.
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3.1
DRMHS:  Current Practices in Pre-deployment Phase


3.1.1
Mission-specific MH Care Plan 


All  of the participating countries underscore that a MH risk and needs assessment for each (large) mission is essential and most of the countries engender a mission-specific MH care plan on the basis of this. The advantage of this practice is that the required training for service members, command line and the MH team can be tailored to the specific mission, which can have preventative effects. Also, the type and number of MH professionals can be adjusted to the specific mission, which can assure early detection and proper addressing of all MH problems among service members. Basically, carrying out a pre-deployment mission-specific MH risk and needs assessment limits surprises during a mission by making sure proper MH measures are in place. Nevertheless, undertaking such an assessment and doing various adjustments places an additional load on the general MHS system of a military organization. If the general MHS system does not have enough resources to carry this extra load, it may be more efficient not to undertake this effort since it may influence the quality of the MHS actually delivered. Instead, when resources in the system are limited a solution could be to use a more flexible approach and adjust MHS during a mission on the basis of risks and needs as they occur. For example, to fly in a MH team or specific specialists when a serious incident has occurred or for post-mission MH debriefing and screening.


3.1.2
MH Screening 


None of the participating countries undertakes formal MH screening pre-deployment. This common current practice is in line with current state of scientific knowledge. Firstly, there is no evidence for clear indicators on which screening can be based; secondly, the predictive value of MH screening using e.g. psychological questionnaires is not supported by evidence; thirdly, screening may have negative effects on the career and MH well-being of service members (see Gaillard et al. 2010; Dunt report; King's Centre for Military Health Research (KCMHR) ten year report, see also 15 year report; Rona et al. 2005; Hyams 2006). Instead, it may be better to informally watch for signs that certain service members may be unfit (currently) for deployment, for instance by conversations of a Medical Officer (MO), Social Worker (SW) or MH nurse with service members. Of course commanders and chaplains should also be aware of MH issues by talking to service members pre-deployment. Additionally, one can use the results of annual health assessments or those of MH follow-up after the former deployment of service members.


3.1.3
MH Education and Training 


The importance of MH education throughout the career as well as pre-deployment MH training is generally accepted among participating countries and in literature (see Gaillard et al, 2010). It ensures MH literacy: i.e. knowing how to recognize MH problems of yourself/peers/subordinates; having proper coping skills; knowing how to support others and where to go/refer for formal help if needed. Moreover, it can boost resiliency and thus work preventative. Finally, it has the power to decrease stigma and with it the barriers to MH care. When inspecting the MH education and training currently delivered by the participating countries several aspects can be extracted that seem to be essential. First, having a comprehensive educational approach that uses a MH continuum model or cycle approach with connected programs encompassing the whole deployment cycle and aimed at all ranks as well as family members increases impact. Second, not only using briefings/presentations that are passively absorbed, but also doing interactive exercises with service members such as guided group discussions assures larger effect on service members. Third, integrating MH training in (stressful) operational practices makes it more tangible for service members. An approach that is comprehensive over the deployment cycle and integrated in operational practices will ensure that MH, like physical fitness, will become a part of daily military operations. To optimally support this approach not only MH professionals, but also commanders and peers should be involved in the delivery of MH training and education. Some elements are better delivered by MH professionals such as guided group discussion, since they have the theoretical and practical MH experience needed for this. However, stress training as part of operational tasks can be better delivered by commanders or peers. Commanders and peers can have more effect, since they can better relate to the stress associated to operational tasks. This gives them natural credibility.


3.2
DRMHS: Current Practices in Theatre


3.2.1
MHS by Unit and Commander


It is an accepted practice across participating countries that service members look after one and another, stimulated  via the various MH educational sessions delivered during their career. Service members are taught to take note of signals of distress in buddy’s, give support to them and stimulate buddy’s to go see the commander, chaplain, MO or SW/MH nurse for advice. In general, the command line receives special training on recognition of MH issues, giving advice, adjusting leadership and referral. Moreover, all participating countries consider it the primary role of the executives/managers to ensure that service members know how to access help during operations and to promote an environment where people are encouraged to access support when needed and give support to each other. This is promoted through leadership courses advocating optimal leadership behavior and attitudes. The influential role of leaders on coping of subordinates during missions is supported by various studies (see Gaillard et al. 2010 or papers by Bartone et al. 2002, 2004, 2006). A specific example of MH education aimed at a proper support system in the unit is the suicide awareness and prevention training delivered by most participating countries. Such training has the aim to increase skills among personnel with respect to the detection of risk factors, providing MH first aid and suicide intervention. 


3.2.2
Critical Incident Stress Debriefing (CISD)

Single session psychological CISD is formally abandoned by all participating countries. This a recent corrective measure all participating countries took, based on the extensive empirical evaluation of this practice demonstrating no evidence of its effectiveness and even risks of negative effects on MH, especially for those who are the most visibly distressed (see Gaillard et al., 2010; Greenberg, 2001; or for a meta analysis Emmerik et al., 2002). The current paradigm shared among partners is that: 1) commanders give an operational debrief after exercises and incidents; 2) commanders, chaplains and MH professionals practice ‘watchful waiting’ and 3) they try to stimulate the natural recovery processes by advocating that service members are experiencing normal stress reactions to an abnormal event, that normalization/readjustment is possible and expected, and that rest/food/clean clothes/getting support of unit members/calling support group home will engender this. However, it is important to note that in case of a severe critical incident (with injuries or casualties) commanders can upscale MHS. In fact, it is considered the responsibility of commanders, across participating countries, to decide whether more specialized debriefing is advised after severe incidents. All participating countries have protocols for more specialized debriefing. Some of the participating countries involve a MH professional in this, to do/be present during a guided group-discussion or an educational brief. However, GBR does not involve MH professionals. Instead, they are focusing on a new approach coming from the UK Royal Marines, known as Trauma Risk Management (TriM). Characteristic of TRiM is that it is carried out in the unit itself by serving military personnel themselves, who received a short training. TRiM members do work closely with the commander and MO. Prior to its implementation, the British military conducted a randomized controlled trial of TRiM against standard care. Follow up after 12-18 months found no significant change in psychological health or stigma scores in either group; however, the studied groups only encountered low numbers of critical incidents. Moreover, measurements of organizational functioning were modestly better in the TRiM group. It was concluded that within organizations using TRiM may be beneficial and may, in time, lead to an important cultural shift (for more details see Greenberg, Langston and Jones, 2008 and Greenberg et al. 2010). Another example of more specialized debriefing in-theatre is Battlemind psychological debriefings, which are structured group discussions designed for use in-theatre two ways: (1) in-theatre event-driven debriefing that occurs following a potentially traumatizing event during deployment and (2) in-theatre time-driven debriefing that occurs at specified time points during deployment to address the cumulative effects of the deployment (e.g. see Adler, Castro and McGurk, 2009). For all participating countries these more specialized debriefings appear to be aimed at early detection and fast normalization (or limitation) of MH problems after experiencing trauma.


3.2.3
MH Screening


For the same reasons participating countries do not undertake formal MH screening pre-deployment, countries do not  undertake formal MH screening in-theatre. For rationale and literature references see 3.1.2. However, it should be noted that USA and GBR carry out in-theatre MH surveillance studies (USA: via Mental Health Advisory Team, see MHAT V Report 2008 and MHAT VI report 2009; GBR: via the Operational Mental Health Needs Evaluation (OMHNE) survey team, see Mulligen et al. 2010).

3.2.4
MH Team On Site 


For all participating countries the in-theatre MH team/unit consists of one or more MH nurses/SWs, one or more chaplains and a MH specialist. Some of the countries (CAN, GBR) deploy psychiatrists (GBR has a psychiatrist visiting every ~10 days), but others (NLD, AUS) deploy psychologists. USA deploys both. The rationale for deploying a psychiatrist/psychologist did not become clear, but it may be partly explained by tradition and partly by a shortage in either uniformed psychiatrists or psychologists. Having a MH team or unit available in the deployment area has advantages, as it may lower the barrier to care, facilitate early detection and addressing of problems and keeping service members with problems part of the unit and mission. This is good for the individual and organization (see more details next section). However, it is important that MH teams/units are easy accessible. Accessibility is easier when the MH team/unit is organic to the unit compared to when there is one MH team/unit per mission area. Further, it is accepted among participating countries that having a multidisciplinary team available is important. The rationale for this is that all sorts of issues can be addressed then. Furthermore, familiarity of the MH providers with the unit and the military context may have a positive influence on effectiveness. Finally, having a good communication between different support providers (i.e. MO, MH nurse, SW, MH professionals and command line) is also deemed an important factor across participating countries.  However, a MHS system has to have enough properly trained personnel to send (complete) MH teams to mission areas. If not, it may not be advantageous to try to deploy (complete) MH teams during the whole mission, since it may compromise the quality of rear-party MH care. In this case it could be better to take a flexible approach and send out MH teams/specific specialists at specific (critical) events and/or repatriate individual service members needing formal MHS for proper treatment at home.


3.2.5
MH Treatment and Repatriation


The approach of front-line intervention or ‘forward psychiatry’, first introduced in World War I, is still practised among participating countries. This is in line with the approach adopted after potentially critical incidents (see above), since it means treating the stressed service member as quickly as possible, as close to the front-line as possible, and doing everything to persuade him/her that his is a normal physiological response to the stress of battle, and that after a few days of rest, sleep, clean clothes and hot food, he/she will be able to resume his/her military duties. This approach is substantiated by evidence showing that service members receiving treatment in a forward unit have lower rates of PTSD and other psychiatric symptoms, experienced less loneliness and report better social functioning compared to similarly traumatized soldiers treated in rear units (see Gaillard et al., 2010 or papers by Solomon et al., 1991; Solomon, Shklar & Mikulincer, 2005). In line with this approach, all participating countries make an effort to treat personnel with MH issues in theatre. There are differences in the types of treatments provided in-theatre. On the minimal end of the spectrum only psychological first aid is provided and on the maximum end of the spectrum a full range of treatments is provided (i.e. Cognitive Behavioral Therapy (CBT), Eye Movement Desensitization and Reprocessing (EMDR) and medication). This seems dependent on the type of MH providers available in-theatre for the delivery of treatment. Most participating countries consider it the responsibility of the commander to decide whether someone should repatriate in consultation with either the MO or the MH team. This decision is dependent on severity of illness (i.e. whether more formal/inpatient treatment is required), individual’s response to treatment, specific job and risk of staying versus risk of leaving


3.3
DRMHS: Current Practices in Post-deployment Phase


3.3.1
Decompression (Third Location Decompression, TLD)


Most participating countries have a decompression period before service members can go on leave. The general definition used is that decompression is a formal way to recognize and reward the deployed troops for their experiences and begin to restore them to deploy again or return to civilian life. Decompression programs are conducted outside of and mostly immediately after leaving the theatre of operations and without family members. However, there are differences among participating countries in the precise length and context in which decompression is done (see Fig 1). Several of the participating countries use “holiday-type” third locations (e.g. Cypres or Crete). While it is a practice used by several participating countries there is no evidence yet to support its use. A holiday-type TLD has the advantage of providing a good R&R environment that facilitates unwinding of service members. On the other hand, doing decompression in garrison for a longer period may allow better detection of adjustment problems. There are also differences among participating countries in the amount and type of MH sessions/elements during decompression. Generally, MH briefings and presentations are used to psycho-educate service members on potential issues they have to cope with during the adjustment at home. However, if these are not combined by guided discussions it remains unsure how service members perceive the messages in the briefings and presentations and whether they gained insight/skills. Although, all participating countries have both MH providers and peers (command line) available, the precise role these persons play in the delivery of MH elements varies. It may be advised that both should play an important part during decompression. MH professionals seem important for their theoretical and practical MH knowledge. On the other hand, command line can serve as a better role model for proper coping with (making sense of) deployment and are up to date about the specific events a unit experienced during deployment. Back home, some participating countries send units back to work several (half) days, before they can go on a leave. This is considered part of decompression and has the purpose of not losing sight of each other immediately, and detection and addressing of potential adjustment problems. Currently, AUS do not have a TLD in strict sense, since they do not send service members to decompress on a third location. Nevertheless, all service members returning from deployment are required to participate in a Return to Australia Psychological Screening (RtAPS). It is mostly carried out in theatre in a non-combat area. While termed ‘Screening’ RtAPS entails much more than screening (group debrief, psychological screening, interview with psychologist/psychological examiner) RtAPS usually takes two days and besides the above MH elements often also involves presentations and R&R. There will be a MO, psychologist and psychological examiner present. Therefore, the RtAPS could be seen as a form a decompression in non-combat area. Furthermore, AUS is currently in the process of implementing a TLD (Disclaimer: It should be noted that at the time this paper was submitted unfortunately it could not be verified what the latest status of this implementation was).


3.3.2
Follow up and Care by MH Professionals


The type and length of MH follow-up varies among participating countries. Only GBR has no formal MH follow-up post-deployment. The relatively low prevalence of PTSD, as established by the health surveillance research conducted by the KCMHR, together with the low specificity of PTSD screening measures, is used as rationale for not undertaking screening pre-, during or post-deployment (KCMHR ten year report; see also KCMR 15 year report). Long-term detection of operational stress injury is considered the responsibility of the individual service member, commanders, colleagues and family. GBR does have routine, periodic and special medical examinations of individual’s known to have returned from an operational deployment. MO’s are instructed to be alert for signals of psychological injury. The other participating countries do use some form of MH follow up post-deployment, usually between 3-6 months after return. The procedures differ however. There are no methodologically sound studies comparing different types or lengths of MH follow up. Nevertheless, it may be advised that if follow up is done it is best to 1) use multiple validated MH questionnaires, 2) incorporate an individual interview with a MH professional/examiner and 3) undertake follow up at different time moments. Literature has shown that the detrimental effects of combat can be deep and enduring and often follow a complex course (e.g. Solomon and Mikulincer, 2006). While delayed-onset PTSD (i.e., the development of PTSD more than six months post-trauma) is generally characterized by partial or sub-syndromal diagnoses within the first six months, there are individuals who develop PTSD after more than six months who do not meet the criteria for partial or sub-syndromal PTSD before that (Solomon and Mikulincer, 2006; Andrews et al. 2007; Carty et al. 2006). Furthermore, there is a percentage showing exacerbations or reactivations of prior symptoms after more than six months (Solomon and Mikulincer, 2006; Andrews et al. 2007; Carty et al. 2005). Therefore, it may be advised to undertake longer follow up than six months or to be alert for delayed, exacerbated or reactivated PTSD symptoms in annual medical assessments. Modern warfare is characterized by a new weapon i.e. the Improvised Explosive Device (IED) with the new ‘signature wound’ the (m)TBI. This expression for the IED-related (m)TBI introduced by the Americans and the many Google-hits for the words IED, blast, TBI and war illustrate the enormous hype around this phenomenon. However, a recent Medline-evaluation by Wallace (2009) from 2001-2008 substantiates that IED-related (m)TBI cannot be ignored as one of the most important injuries associated with current military missions. This is recognized among participating countries and addressed in the NATO HFM RTG 193 on mTBI. Also, there is an increased focus across participating countries on proper detection and treatment of service members having obtained (m)TBI due to blasts of IEDs during their deployment. There is also a focus on other Medically Unexplained Physical Symptoms (MUPS) such as chronic fatigue. This is accomplished through a combination of research, educational programs, and policy development.With respect to the MHS infrastructure available, it can be concluded that all participating countries have multiple services in place for rear-party MHS. Generally, first-line MHS is delivered by MOs and MH nurses/SWs, who are usually available at local bases. For more formal (second-line) case management all participating countries have specialized clinics/centers available having multidisciplinary MH teams. Formal MHS is delivered by psychologists or psychiatrists and consists of a wide spectrum of treatments. For PTSD, CBT and EMDR are the standard treatments. However, medication is sometimes also given. Further, all participating countries have services (programs) in place for addressing other problems such as Anxiety Disorder (AD), alcohol/drug abuse, depression and suicide. Although there is an effort to have MHS delivered primarily by uniformed MH professionals, both contracted and/or standard civil MH services are relied on to some extent by all participating countries. 


3.3.3
Follow up and Care by Unit and Commander


There is no standardized follow up by the unit or commander after a mission. It is however acknowledged by all participating countries that buddy’s and leaders have an important role in: detecting of MH issues, facilitating natural recovery (making sense and proper coping) after an intense deployment, giving support/advise and guiding peers/subordinates to formal support if needed. Some participating countries offer commanders the opportunity to implement a light and fun military exercise combined with psycho-education and/or group discussion to address these issues. Proper dealing with these issues is also stimulated by MH education and pre-deployment training packages. For example, there is the Battlemind training introduced by the USA that has the objectives to assist them in their successful transition back home and to provide the skills to assist their Battle Buddy in the transition to home. This type of training is becoming popular among participating countries (see also BattleSMART training of AUS and Road to Mental Readiness training of CAN). If there is a proper climate (no stigma and proper MH knowledge and skills available) there is no need for standardized follow up by the commander/unit, as the unit is a natural support system. Most participating countries do have some sort of peer support groups/networks in place. Current opinion is that good peer support, with trained peers liaising with MH professionals, is crucial in a good support system. As it is rooted in the military context, it can help in diminishing the remaining stigma around having MH issues and offers a lower barrier to care.


3.4
Bottlenecks or Points of Attention


From the above cross-comparison between participating countries it can be concluded that historically Military MH care has come a long way and has reached an established status that more than ever meets the criteria for state-of-the-art service. Nevertheless, several common bottlenecks in current practices are worthwhile to discuss, since from this discussion promising current or future developments can be inferred that may lead to even more effective DRMHS, thereby assuring its state-of-the-art status. Below first the main common bottlenecks or points of attention will be discussed. Subsequently in 3.5 several promising developments are suggested. 


3.4.1
Barriers to MH Care


The first bottleneck for effective DRMHS experienced by most participating countries is the remaining barrier to MH care. This is partly explained by the fact that there is still a certain stigma around experiencing MH issues during/after deployment among serving personnel that prevents them from seeking treatment. Military organizations encourage self-reliance and resilience, appropriately to the nature of the task of service members. Experiencing MH problems is often seen as a failure of self-reliance and is associated with shame and guilt. Admitting to a MH disorder can be viewed as a cause of disapproval from peers. Also, service members are afraid of the negative effects it may have on their career in the military. Another critical factor is the fact that counselling (such as CBT) relies heavily on verbal skills. Many service members do not find this very attractive or even fearful, because they are not used to talking about problems, instead they are often more action-oriented. This aspect of counselling might therefore hinder service members from seeking MHS, prompt them to terminate their treatment prematurely or render it less effective. This asks for new methods/tools that go around talking about MH problems, with a positive resilience approach and that better fit military context as this would all lower the barriers to care.


3.4.2
Availability of MH Care Providers


The second bottleneck for effective DRMHS experienced by most participating countries is an insufficient availability of MH care providers in theatre. This is partly explained by the fact that in missions such as the one in Afghanistan MH care personnel is highly dispersed due to the geography of the country. Another aspect for some participating countries is a simple shortage in MH professionals, especially uniformed psychiatrists and psychologists. Moreover, these professionals are difficult to recruit and keep. Related to this is the finding that primary care level is sometimes inefficient, because MOs, General Practitioners and SWs lack specific clinical training and skills. A possible solution for this bottleneck could be new tools/initiatives that focus on self-empowerment of service members i.e. that train service members how to recognize and normalize MH problems by themselves/in the unit as this would lower the dependency on the scarce MH care providers.


3.4.3
Linkage between MHS System and Deployment Cycle


An optimal Military MHS system needs to have a seamless correspondence with the cyclic character of deployments. This means: 1) adequate mental resiliency building training pre-deployment, 2) MHS focusing on fast normalization in-theatre and during decompression and 3) adequate MH follow-up post-deployment. Together this will likely lower the chance that service members will experience MH complaints or that MH complaints develop into full-blown MH disorders. All participating countries have already started working with a MH continuum model (cycle approach) with connected programs  encompassing the whole deployment cycle. However, there is room for optimization: there could be a better connection between different MH initiatives over the course of the deployment cycle or a better application of MH initiatives in each deployment phase. Also, there is room for new tools optimally suiting a MH continuum model.


3.4.4
Providing an ‘Armor for your Mind’ 


Further advancement of training packages for service members focused on the promotion of stress resiliency and attaining control over stress reactions is requested. Such training packages are already used to some extent by all participating countries, for example the Battlemind training of USA, the BattleSMART training of AUS and the Road to Mental Readiness training of CAN. Important elements herein are: 


· Teaching service members human stress reactions and stress normalization mechanisms


· Learning service members how to recognize stress reactions in themselves


· Learning service members strategies to mitigate the impact of stress reactions, i.e. gaining control over stress 


However, there is seems to be room for improvement: integrating these packages in daily operational practices in order to optimize the transfer of training; extension of these packages with new (innovative) tools optimally suited for learning to attain control over stress reactions. 


3.5
Promising Future Developments in DRMHS


It can be concluded from 3.4 that there is a request for new methods/tools with a positive resilience approach; that go around talking about MH issues; that are self-empowering; that optimally suit military context and that can be applied in a MH continuum model. Next, we will discuss three promising current or future developments that seem to answer to this request.


3.5.1
Training Social Leadership


There is a growing acknowledgment that MHS is an important part of daily military operations and that commanders play a pivotal role in this throughout the deployment-life cycle. Literature shows that the person characteristics of military leaders play a critical role in the resiliency of military personnel and the risk they will develop MH complaints (see Gaillard et al. 2010 or papers of Bartone and colleagues, 2002, 2004, 2006). Leaders seem to have the power to influence the motivation, thinking and coping behavior of subordinates. Therefore, coaching junior leaders in social leadership can work preventative. Also, it can help diminishing the remaining stigma as leaders can function as role models. Moreover, it lowers the burden on the scarce MH care providers. Ways to foster proper leadership attitude and skill is teaching leaders to:


· Be a role model (leading by example)


· Facilitate open communication in the unit


· Discuss ‘lessons learned’ after incidents/mistakes (facilitation of making sense)


· Create meaningful and challenging tasks


· Monitor the fulfillment of basic needs, including rest and leisure activities (keeping the unit 



physically fit)


· Encourage unit members to use the stress control strategies that are most appropriate for them 


(See Gaillard et al, 2010 or Bartone, 2004)


3.5.2
Training Peer Counselling across levels


Another promising development is training peer counselling across levels. That is, training peers how to recognize MH issues in colleagues and how to help colleagues in coping with MH issues. This type of training can work preventative as it may facilitate faster tackling of MH issues within the unit, thereby preventing that these develop into more serious MH complaints. This lowers the dependency on MH professionals. Being rooted in military context, a peer support system also has the power to change culture, and in particular to make it more acceptable for military personnel to admit to psychological distress when they experience it, and to present for treatment when they need it. Most of the participating countries are already working with peer support systems (e.g. TRiM peers, 'collegiaal netwerkers', Peer Support Coordinators of the Operational Stress Injury Social Support network, Battle buddies), but there seems to be room for advancement. Ways to improve these systems might be:


· Training of more peer counsellors


· Wider administration of the peer support system throughout the deployment cycle


· Improve coordination between trained peers, command line, primary care level and MH professionals (i.e. better communication and clearer roles between them)


3.5.3
Use of Innovative Technologies


A wider use of innovative technologies in current practices can also aid in the above described MH care needs.  Specific technologies exist that do not rely heavily on verbal skill of service members or availability of  MH professionals, that fit a positive self-empowering resilience approach and can be employed in different phases of the deployment cycle in support of primary, secondary and tertiary prevention efforts. Two examples of such technologies are Neuro/Biofeedback and Serious Gaming or Virtual Reality. Several decades of feedback research with electro-electroencephalography (EEG) signals have shown that participants can be trained to influence the characteristics of their scalp electric activity when they receive online feedback about the changes occurring in these characteristics in the form of a game/task (Birbaumer et al., 2006). This type of training, using brain signals, is referred to as Neurofeedback, while the use of peripheral signals is often called Biofeedback. Neuro/Biofeedback training has already successfully been employed to induce behavioural changes and to strengthen treatments (e.g. Heinrich et al., 2007; Tan et al. 2009; Keizer et al. 2010a and b; Raymond et al. 2005). Neuro/Biofeedback training may be especially efficient for stress regulation in service members. An ineffective way of dealing with stress is often not immediately visible as clear stress-related symptoms. However, it may be measured as increased stress responses during a (light) stressful task visible in certain neuro/biological signals (e.g. autonomous responses in reaction to stress like increased skin conductance, hart rate or blood pressure or certain neurological characteristics captured by EEG or near-infra-red-spectroscopy). In other words, by measuring these signals it would be possible to monitor the stress responses of a serviceman during a light stressful task and provide online feedback to the serviceman about these responses in the form of a simple game or listening to music. This way he/she could learn to gain control over these responses and to regulate atypical responses. This type of stress regulation training could be used pre-deployment during operational practices to build stress resiliency. Additionally, it can be used in support of normalization of ineffective stress coping after a potentially traumatic incident in theatre/shortly after deployment, thereby preventing that beginning stress-related complaints develop into more persistent stress-related symptoms. Finally, it can be used as an add-on to standard treatment (e.g. CBT) to treat service members suffering from a stress-related disorder. Although Neuro/Biofeedback training has until now not been tested properly for stress regulation in service members, there is enough evidence to warrant further research and development in this direction (e.g. Heinrich et al., 2007; Tan et al. 2009; Keizer et al. 2010; Raymond et al. 2005). Serious gaming can be used to practice certain real-life situations in a safe yet realistic way, e.g. a crisis situation or critical incident that may occur during deployment. This may help service members to recognize their own stress coping during an event and learn how to gain control over this. Virtual reality (VR) is often applied in this. Serious gaming or VR could be used for resiliency building pre-deployment, but it could also be used for intervention after deployment. In fact VR is increasingly used as an alternative to standard in vivo exposure to deliver graded exposure therapies. VR integrates real-time computer graphics, body tracking devices, visual displays and other sensory input devices to immerse patients in a computer-generated virtual environment. Graded VR exposure therapy has been used clinically for treating a variety of ADs, including combat-related PTSD (Difede & Hoffman, 2002; Garcia-Palacios et al., 2006; Krijn et al., 2004). While VR presents a realistic context in which exposure therapy can be conducted, clinical trials are needed to assess the efficacy of VR exposure therapy for service members with stress-related complaints. Nevertheless, current clinical evidence is strong enough to warrant further efforts into VR exposure therapy for service members with PTSD (Ready et al., 2006; Rizzo et al., 2009; Rothbaum, 2009; Wood et al., 2007). 


To summarize, the cross comparison showed that the participating countries adopted many similar MH protocols and practices. Also, all strive to use evidence-based protocols and practices. For example, none of the participating countries undertakes formal MH screening pre-deployment or in-theatre; nor do countries undertake single session psychological CISD, based on scientific evaluation of these MH practices. Instead, all participating countries make an effort to educate service members throughout their career as well as pre-deployment about MH and stress management. End-goals are: enhancing MH literacy and stress resiliency and creating a proper support system in the unit. Concerning in-theatre MHS, all participating organizations use a MH care approach of forward psychiatry (front-line intervention). In order to do this, all participating organizations have an in-theatre MH team/unit consisting of one or more MH nurses/SWs, one or more chaplains and a (visiting) MH specialist. Post-deployment all participating countries have some sort of decompression period before service members can go on leave to recognize and reward the deployed troops for their experiences and begin to restore them to deploy again or return to civilian life. When further care is requested all organizations have a MHS infrastructure in place. In concluding, historically Military MH care has come a long way and has reached an established status that more than ever meets the criteria for state-of-the-art service. Nevertheless, there are several points continuing to need attention: e.g. remaining barriers to MH care (stigma around MH illness among service members, suitability of certain MH practices for service members and operational practice) and insufficient availability of MH professionals in theatre. Therefore, across military organizations a consensus exists about the importance of delivering MH programs 1. with a positive resilience approach, 2. integrated in daily military operations, 3. focused on self-regulation, 4. executed and adhered to by peers and commanders, 5. and as part of a MH continuum model. Promising current developments in DRMHS are training social leadership and peer counselling across levels. Besides this, a wider use of innovative technologies in current MH practices may also aid in even more effective DRMHS.
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Abstract

The presence of two poles on the activity dimension, strict boring regulations and thrilling incidents, in every operational environment constitutes a major challenge for military leaders. Soldiers, who do well in a clear and secure environment, can be less effective in unpredictable and risky surroundings. Or taking the opposite, troops who do well in combat, can be undisciplined problem-makers in their regular service in the garrison. In this article an interactionistic approach is proposed to explore this phenomenon from the perspective of well-being of performing soldiers in their operational task environment.

1.0
INTRODUCTION

One of the characteristics of military operations is the contrast between at the one hand highly structured tasks, with a risk of passivity and boredom (for example standing guard at the gate of garrison barracks), and on the other hand tasks with high levels of unpredictability and threat (for example a night patrol in hostile environment). The presence of these two extremes in every operational environment constitutes a major challenge for soldiers as well as for military leaders who are supposed to get out the best from their men in all situations. The complexity of modern military operations, in which soldiers often have to perform under both structured and safe, versus unstructured and high risk circumstances, creates also a challenge for the recruitment, selection and training of military people. 


Field stories and anecdotal evidences show that soldiers who do well in a clear and secure environment (like staff work in peacetime), do not necessarily maintain their mental persistence
 in an unpredictable and risky surrounding (like combat operation in wartime), or vice versa. For illustration we use the description by an experienced NCO: 


“According to my experiences, camp guard is the dullest task during deployments. Everybody tries to break free of that. If you are in a camp like /… / and depending only on your own unit, you have no choice—you have to do it. We all understand that it is necessary, but this is just depressing and makes you feeling that what you are doing is senseless; besides it is not interesting at all. Although there are people in every deployment who participate just for money and try to have a quiet and secure deployment, there are still lots of people who engage for some action. They are interested in what is outside of the camp, how the nature looks like, the way locals live, etc. Of course, as a task, camp-guarding is more secure — no risk to step on an IED, however, it is boring and leaves you with the feeling of meaninglessness.” 

Russell (2000) divides soldiers into clusters: on the one side there are individuals drawn to the military by the potential for excitement or adventure; on the other side individuals are drawn to the security of the military system, the guaranteed employment, and the social benefits. He emphasises, however, that it is not plainly to claim that the one type is better than other; it is just to say that the willingness to perform in particular environment can be different according to personality types.

Read et al. (2010) have conceptualized person–situation interactions in terms of the interaction between the motive systems (person) and the influence of situational features (situation) on the motive systems. For each individual there are environments that match more with the characteristics of his personality and the level of overlap is expressed in his contentment and performance (De Rue & Morgeson, 2007; Greenberg, 2002; Holland 1997; Lyons & O’Brien, 2006; Pervin, 1968; Roberts & Foti, 1998; Schneider 1978). The person can be represented in terms of motivational system and situations that are represented in terms of their affordances for the person’s motives (Read et al., 2010). Research has shown that personality dispositions alone are not enough to predict the outcome; potential co-effects with the type of situation or environment should be taken into consideration (Edwards et al., 2006; Fritzsche, McIntire & Yost, 2002; Fritzsche, Powell & Hoffman, 1999; Kieffer, Schinka & Curtiss, 2004; Liesing & Igl, 2007; Mischel, 1984, 2004a, 2004b; Mischel, Shoda & Mendoza-Denton, 2002; Walschburger, 1994; Witt & Spitzmuller, 2007). “Stress is often in the mind of stressed” and therefore it is important to include both situational and personality variables in understanding the soldiers’ response to stress (Krueger, 2008). 


We believe that bringing an interactionistic approach to the military context would help to understand why soldiers who are effective and perform well in one operational context may appear puzzled and useless in another context. Strong persistence usually pays off in performance accomplishments, however when faced with difficulties it is the individual who decides how much hardship he or she is willing to endure for pursuits related with particular obstacles (Bandura, 1991). Series of research was conducted based on the presumption that the military manpower can be enhanced not only by massive recruitment, but by using the benefits of the Person x Environment approach as a force multiplier in the common military practice. Throughout three related studies
 we were looking if and how personality predispositions of deployed soldiers are related with their psychological well-being in the specific environment of military deployment. 

2.0
Methodological description of the research


For the research, we have asked one unit of Estonian conscripts (validation of measures) and three detachments of Estonian professional soldiers deployed to the Helmand province in Afghanistan between the years 2005 and 2008, to serve as our sample (longitudinal design). Demographically, both of our samples appear to be quite homogenous; all available respondents have approximately the same age and educational background, and are all white Estonian males.

2.1
Description of Key Study Variables

Most military tasks are highly procedural, and Standard Operational Procedures have been developed for many situations, especially for a deployment environment where additional restrictions apply. Theoretically, this well-defined environment must fit with the expectations of soldiers who are high in need for structure (e.g., Thompson, Naccarato, Parker & Moskowitz 2001). On the other hand, sensation seeking is not only an element in recruiting campaigns (‘explore the world, join the army!’), but becomes more than important when the soldier is confronted with risks and life-threatening situations in reality. The service member should be able to respond adequately in these contexts (Neria et al., 2000) without major psychological trauma (Netter, Henning & Roed, 1994). In the military, the high risk acceptance is seen as a desirable quality of sensation seeking because it is useful in terror management under conditions of threat while soldiers with high need for structure may become overwhelmed by the amount of risks present (Van den Berg & Soeters, 2009). When threat is effectively present, people high in need for structure are challenged also by the terror management. This drawback of being a structure seeker was confirmed in the study by Van den Berg and Soeters (2009) who found that soldiers scoring high on this trait are able to tolerate the risk of dying in non-threatening situations but lose this tolerance when situations become life-threatening. Based on literature, this side of military life must fit with the expectations of soldiers who are high in need for sensations (e.g., Zuckerman, 2005).  

2.1.1
Need for Structure and Sensation Seeking


Need for structure and sensation seeking are not to be seen as two sides of one coin or the two poles of one dimension. In the literature, the two constructs are usually discussed separately. In our thesis we postulate that sensation seeking and need for structure have to be considered as two separate, however related, dimensions, that have differential effects on a variety of measures. Surprisingly, there is hardly any empirical or theoretical literature on the relation between the two traits. A search for relevant Subject Terms in the scientific database (EBSCO)
 revealed many studies about Sensation Seeking (353 hits), less studies about Need for Structure (23 hits), and zero studies where both of these narrow traits are studied together (0 hits). One to refer to is a recent study focussing on risk taking by Meertens and Lion (2008) showing that risk-taking is negatively correlated with avoidance of uncertainty. One of the aims of the current thesis therefore is, to explore the relation between sensation seeking and need for structure and the combined effect on behavioural and emotional outcomes of deployed military. 


Given the strong (even extreme) contrasts in situational demands for military personnel in different task environments; we selected two narrow personality traits, the Need for Structure and Sensation Seeking as key personality characteristics for our study. Next, a short description of these two constructs is given.

2.1.1.1
Need for Structure 


The main underlying mechanisms for Need for Structure are information processing and cognitive structuring. The cluster of related cognitive preferences is described in the literature by peoples’ need for simple vs. complex structures (Thompson et al., 2001), by their orientation towards certainty (Roney & Sorrentino, 1995; Shuper & Sorrentino, 2004), and by the degree of enjoying cognitive endeavours (Cacioppo & Pettey, 1982; Cacioppo et al., 1996). The need for a simplified and clear world view has important social-, cognitive- and behavioural implications. Need for Structure is found to predispose peoples’ ability to tolerate the risks and complexities in their everyday live (Meertens & Lion, 2008; Neuberg & Newsome, 1993), and explains their role perceptions, situational preferences and the extent of desired environmental regularity (Heponiemi et al., 2008; Moskowitz, 1993). People scoring high on the Personal Need for Structure scale (PNS) prefer clear and predictable situations over complicated and indefinite ones (Neuberg & Newsome, 1993). They tend to enjoy simple environments with tightly organized life and they try, at least perceptually, to keep their surroundings clear and plain (Gordon, 1997; Schaller et al., 1995). Although a high Need for Structure may be perceived as overall profitable by the military “chain of command” and in “all supplies guaranteed” environments, it might have its dark side when situations turn into  complex or unpredictable and life-threatening ones (Van den Berg & Soeters, 2009) as it is the case in most operational environments.

2.1.1.2
Sensation Seeking 


Sensation Seeking is a trait which describes the tendency to seek novel, complex and intense sensations; e.g. thrilling experiences and the willingness to take risks just for the sake of such experiences (Zuckerman, 1994, 2005). Neurobiological findings show that individuals high in sensation seeking are not only strongly activated by exciting, thrilling and potentially dangerous activities but also may be less likely to inhibit or appropriately regulate that activation than other people (Joseph et al., 2009). In research, sensation seeking is mostly referred to as a negative characteristic for being related with substance abuse and sexual risk-taking (Brady & Donenberg, 2006), with enjoyment of fight and violence (Hoffner & Levine, 2005), with risk propensity (Killgore, Vo, Castro & Hoge, 2006) and with cortical under-arousal associated with psychopathy (Herperz & Sass, 2000), to name a few. This negative connotation holds also for research in military settings where sensation seeking is viewed as a predictor of antisocial predispositions/behaviours, unacceptable risk-taking and poor health outcomes (Fear et al., 2008; Glicksohn, Ben-Shalom & Lazar, 2004), leaving by doing so potential positive aspects of sensation seeking mostly out of discussion. However, Van Emmerik and Euwema (2009), studying Dutch peacekeepers, have found positive relations between adventurism (a construct closely related with sensation seeking), cultural empathy, and self-efficacy during peacekeeping, and the search for future assignments. Moreover, a study with Israeli veterans has shown that, for higher-sensation seekers, performance during the war and subsequent long-term adjustment are better than for lower-sensation seekers (Neria et al., 2000). Taking into account the nature of military operations, a person’s ability and readiness to accept risks and complexity (Dretsch & Tipples, 2008; Hartmann et al., 2003) might be highly relevant for successful coping with unstructured situations.

2.1.2
Situational Structure


To describe the type of environment we use the concept of Situational Structure. In literature, this concept has been referred to in different ways. However, they have a common denominator for distinction; i.e., the organisation or structure of the environmental context. For example, Marks, Zaccaro and Mathieu (2000) have stressed the novelty component by classifying situations as routine vs. novel.  Beaty, Cleveland and Murphy (2001), who have based their research on normative criteria and the behaviour regulation component, differentiated strong vs. weak situations, which are defined by cues (or lack thereof) from the environment concerning expected performance behaviour. Shaw and Gupta (2004) have put emphasis on the element of environmental complexity and use the terms complex vs. simple contexts.  

In our work, we took situational structure as the leading principle for a contextual distinction between military task environments as structured vs. unstructured according to their degree of predictability and of the level of risks involved. Structured situations are simple and predictable; no risks are present nor expected (e.g. routine guard duty in camp). In structured situations the environment provides clear cues for what is going to happen next and what behaviour is expected to be performed. Guidelines, routines and pre-packed solutions to problems are given. The focus is on details of activity which are to be managed in an orderly fashion and are based on skills and knowledge and no threat or physical harm are involved. Unstructured situations are complex and unpredictable; the situation evolves unexpectedly and/or can turn into harmful or risky (e.g., a patrol in mined enemy area). The environment provides considerably few benchmarks for right behaviour or references for the expected course of action or provides them on an inconsistent or infrequent basis. Solutions need flexibility and willingness to take risks when an outcome is unknown. The focus is on the process which is to be managed with confidence and efficiency. Threat or physical harm might be involved.

2.2
Main Measures


The Sensation Seeking Scale V (SSS-V, Zuckerman, 1978; 2005) was used for the assessment of Sensation Seeking (SS). The SSS-V is a 40-item forced choice questionnaire that measures the degree to which a person seeks out novel and adventurous experiences. The total score is obtained by adding up the scores of four sub-scales (each of 10 items) representing the different dimensions of SS: 1) a desire for adventures or unusual sensations, named Thrill or Adventure Seeking (TAS), 2) experiences through the mind and senses, called Experience Seeking (ES), 3) attitudes regarding social and sexual stimulation, labelled Disinhibition (DIS) and 4) intolerance to monotonous conditions, defined as Boredom Susceptibility (BS). Scoring higher on SSS-V (and on all of its subscales) indicates a higher sensation seeking tendency. 

The Personal Need for Structure (PNS, Neuberg & Newsome, 1993; Thompson et al., 2001) construct is found to reflect quantitatively inter-individual differences (Meiser & Machunsky, 2008) and was used for the assessment of the Need for Structure (NS) in our research. This inventory consisted of 11 of the original 12 items (item 5 was dropped; see Neuberg & Newsom, 1993) which were evaluated on a 4-point scale ranging from strongly disagree to strongly agree. The scale is divided over two sub-scales: 1) the preference component: the extent to which people prefer to structure their lives, called Desire of Structure (DS) with 4 items; and 2) the reaction component: the manner in which people respond when confronted with unstructured unpredictable situations, named Response to Lack of Structure (RLS) with 7 items. The instrument assesses the degree to which a person prefers a simple structure, organization and clarity. Higher scores on the PNS (and its subscales) indicate a higher structure seeking tendency.

2.3
Research Question


The research question was formulated as follows: Are personality predispositions related with soldiers’ psychological well being in deployment environment, and if yes – up to what extent are they adaptable according to environmental demands? Our general expectation, answering the research questions was that 1) the soldiers’ personality profile is related with the perception and evaluation of field situations in different ways; 2) soldiers are generally able to adapt their needs with environmental demands (temporarily); and 3) for some personality profiles the deployment is more difficult to endure than for some others. Setting up the study we hypothesised that psychological well being of deployed service personnel is related with their personality predispositions in interaction with the demands of a particular task environment. Schematically, the research question was developed based on the model presented in Figure 1.
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Figure 1: Setting up the study: the research model

To answer this question(s), we designed and conducted three studies described below.

2.3.1
Study 1
 

After having validated the research instruments for the Estonian military population we proceeded with studying the perception of the situation among soldiers with different personality profiles. To explore that, we used simulated field exercises as a part of soldiers’ pre-deployment training. The research model for the field exercise is represented in Figure 2.
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Figure 2: Components, variables and design for the field setting

The role of two personality traits, Sensation Seeking and Need for Structure, in soldiers’ perception of situational structure was investigated. Scenarios for the simulations were composed with the help of adventure games’ specialists and where designed to simulate structured and unstructured situations (respectively a City scenario and a Forest scenario) using situational elements from real deployment environments. In this study our data confirmed that soldiers’ personality propensities are significantly related with how structured the current situation is perceived.

2.3.2
Study 2
 


Next, we examined if soldiers are able to adapt their behavioural tendencies characteristic as expressions of their personality to the environmental demands in their immediate surroundings. The soldiers’ situational adaptation with the environment-specific demands of a military deployment – i.c. the Helmand province in Afghanistan - was under closer look. Certain changes on the level of those characteristics took place across deployment: soldiers who are lower in Sensation Seeking are more inclined to seek for sensations after deployment, and soldiers at the extremes of the Need for Structure dimension, modify their behavioural tendencies after deployment towards a moderate level. According to our findings, these behavioural changes suggest temporal characteristic adaptations with certain environmental demands. In terms of the model design, our expectations in the second study are presented in Figure 3.
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Figure 3: Adaptation of behavioural tendencies after being exposed to particular environmental demands

2.3.3
Study 3
 


The relation between Sensation Seeking, respectively Need for Structure, and psychological well being of Estonian soldiers was examined before and after the deployment to Helmand province in Afghanistan. We expected to find an interaction effect between personality categories (SS and NS) and Time (before and after) on well being. In this research we were able to show that the soldiers’ personality is related with the changes in their well being during deployment and our hypothesis that an interaction effect between individual and situational variables on psychological well being can be found after the deployment experience was verified. Moreover, our data confirmed that the P x E effect on a person’s well being is rather stable over time – as measured before and after deployment. The strongest decrease in well being during deployment took place among soldiers who are low in need for structure, especially when this trait was combined with moderate or high need for sensation seeking.

Graphically, the combination of personal and situational characteristics in Study 3 was hypothesized to be related to psychological well being in context as shown (in simplified way) in Figure 4. The best comfort would be expected in situations where personal need and situational characteristics match.




Figure 4: Hypothesized relations (P x E fit) between the situational structure and psychological well being

2.4
Main Findings

We started with studying the mechanism of situational perception among soldiers with different personality profiles that correspond to those described by Russell (2000) as garrison people vs. battlefield people. We found that two narrow personality traits, Sensation Seeking and Need for Structure, are significantly related with how structured soldiers perceived their current situation (Parmak, Mylle & Euwema, unpublished manuscript a). To remind, situational structure in our research is defined as low vs. high level of predictability and of riskiness involved in situation. Results suggest that 1) situational structuredness is apprehensible by the person involved in this situation; and 2) personality characteristics are involved in the process of perception of that situational structuredness. Our findings proof that the often negatively evaluated Sensation Seeking and the undervalued Need for Structure may provide an important explanation to the differences in stress level of “garrison people” and “battlefield people” respectively when facing situations with different structuredness.


After having explained the individual differences in perceived situational structure we verified if soldiers adapt the self-perception of their personality as a function of environmental characteristics. Several causes can contribute to this adaptation of the self image, including environmental stress, and coping with stressors (Biesecker & Erby, 2008). We asked ourselves if soldiers’ adaptive responses to specific environmental stimuli reflect these two needs-based traits and thus can be viewed as trait-based states (as opposed to situation-based states). We discovered that certain changes of soldiers self-perception of their personality characteristics took place across deployment: soldiers who are low in Sensation Seeking are more inclined to seek for sensations after deployment than those high on that trait, and soldiers at the extremes of the Need for Structure dimension, modify their perception of themselves after deployment towards a moderate level (Parmak, Euwema & Mylle, unpublished manuscript). Soldiers who score low on sensation seeking (LSS) or on need for structure (LNS) before combat experience define themselves as different after such experiences. After having been deployed to high intensity military operations, they declare to be more willing to accept risks (applies for LSS) and to prefer structured environments (applies for LNS). A decrease in propensity among the high in Need for Structure (HNS) soldiers may serve them as a way to cope with an unavoidable environment that is too complex for them, and might be explained by a high level of threats in the deployment area which they have to tolerate. For both extremes along the structure seeking dimension it seems feasible to adapt to the environmental conditions but as environmental irregularity seems to overrule the established regulations, adaptation is more vital for the high structure seekers. According to our findings, these behavioural changes could be viewed as a successful adaptation process leading to psychological growth as described by Matthews (2008) but also as effective trait expressions in states suggesting temporal peculiar adaptations with certain environmental demands and as such fits well with the approach provided by Read et al. (2010) as neural network model. This model makes an attempt to bridge the gap between personality dynamics and a dispositional approach to personality and refers to a possible integration of those approaches regarding personality.


After having successfully proven the soldiers’ capabilities to adapt their dispositional preferences to the situational demands, we aimed further at confirming our main assumption about an interaction effect between individual and situational variables on soldiers’ psychological state. Namely, we were interested in how the disposition to look for thrill and novelty (Sensation seeking) together with disposition to look for stability and regulations (Need for Structure) contribute to the soldiers’ psychological well being before and after deployment. Although the presumed decrease in the level of soldiers’ well being was observed (they all felt less well after deployment), we found that soldiers’ personality is related with the magnitude of changes (Parmak, Mylle & Euwema, unpublished manuscript b). Soldiers, who do not like their environment too much structured or regulated, felt most well at regular service but their well being decreased remarkably after they were exposed to a severely restricted environment during deployment. Although those troops may do well in garrison duties, they may experience difficulties in adapting to deployment conditions. And they are not doing well at all in chaotic and risky environments. 


Diener (1984) has stated that if people's goals and desires are in conflict, it is impossible to satisfy all of them fully. Indeed, we found that soldiers high on both needs, i.e. looking for intense sensations but as well for tight regulations did not feel well, neither in garrison nor on deployment. Also, soldiers who score moderately on both traits (“common people”) felt themselves worse than people with any other profile before and after the deployment. Those two profiles seem to be the least fit for military duties in general. Being exposed to deployment demands, well being did not decrease for those soldiers who feel comfortable in well-ordered environment (high need for structure). For them, changes in well being during deployment were absent; they reported the same level of well being before and after deployment, however only under condition of at least a moderate need for sensations. Our findings confirm that emphasising only risks and threats as main stressors may be too simple even for intense combat deployment (Mæland & Burnstad, 2009). The most significant decrease in psychological well being was detected among soldiers low in need for structure, especially when the latter was combined with moderate or high need for sensation seeking suggesting that increased level of restrictions can pose psychological difficulties as well. These finding are well in line with literature about the stress and its consequences due to task insignificance or too low work load (e.g., Gaillard, 2008; Shingledecker et al., 2010).

3.0
SUMMARY


A peacetime army differs in many ways from an army engaged in conflict, and not all soldiers who do well in peacetime service are able to function well at operational tasks (Russell, 2000). This may pose a problem for armies that have not been engaged in field activity for a long time but, have to do it suddenly by contributing to international operations for instance in  which combat activities constitute an inherent risk. It is not of being “right” or “wrong” as a soldier - i.e. it is not the question of selecting in or out someone (leaving aside individuals not fit for duty) - it is rather  a question of effective preparation and treatment; i.e. about evidence-based programs for training before deployment and for rehabilitation after deployment.

People differ according to their vocational interests, which are found to have even some genetically determined potentialities (Schermer & Vernon, 2008). Similarly to other specific occupations, the military attracts individuals with particular vocational interests. However, field stories and historical writings hint that individuals holding military positions do not belong to an as homogeneous group of people as one could expect. Russell (2000) describes two personality profiles with different reasons for joining the military and for staying in the military as well: dutiful garrison people and adventuresome battlefield people. Related to the differences for joining the army, profiles are distinguishable by their strengths and weaknesses in combat functions vs. peacetime service. In a series of researches, Delahaij (2009) has proven that soldiers’ personality characteristics are related with their coping under acute stress. She states that the perceived capability to cope with stress in a military task environment determines how a person appraises a stressful situation (Delahaij, 2009). Rademaker (2009) points out also that personality is involved in all stages of the coping process and claims that soldiers who perceive more situations as threatening are subject to an increased risk for developing stress-related symptoms (Rademaker, 2009). Our research contributes further to this comprehension. Any condition that significantly threatens one’s health leads to stress and requires adaptation in order to cope with it (Biesecker & Erby, 2008) and in order to survive; organisms are able to adapt psychologically to fit with the changed circumstances (Schmitt & Pilchner, 2004). Describing research findings in the field of positive psychology, Matthew (2008) points out that, in extreme situations or in times of enhanced mortality, salience and positive reactions may appear instead of fear and anxiety. The issue of resilience (Bartone, 2006; Bartone, Roland, Picano & Williams, 2008) is closely related with looking for potentially positive outcomes of being exposed to extreme situations. Our results confirm that there are changes, observable in individuals self-perceived personality characteristics reflecting environmental demands. This finding has been supported also by neurobiological changes (Van Wingen, Geuze, Vermetten & Fernandez, 2010). However, we go further than these authors proposing that these behavioural changes could be viewed also as effective trait expressions or as states suggesting particular adaptations with certain environmental demands which are by definition temporal and should not be mixed up with psychological growth as suggested by Matthews (2008).

3.1
Theoretical Implications

From a theoretical perspective, the results of the studies reported in the dissertation contribute the most to the understanding and relevance of the P x E fit, revealing the interactive mechanism between personality predispositions and demands of a particular task environment. Our findings are in line with previous research that, for each individual, there are environments which more or less match with the characteristics of his personality and which are  related with his job satisfaction and well being (DeRue & Morgeson, 2007; Greenberg, 2002; Holland 1997; Lyons & O’Brien, 2006; Pervin, 1968; Roberts & Foti, 1998; Schneider 1978). Based on Lewin’s Field Theory (1935), we confirmed that different personality dispositions prove themselves as relevant indeed, as fitting in a specific task environment whereas others do not. With that conclusion we complement an array of P x E researchers who (not always with one voice about “what, how, and how much”) agree that personality dispositions are not enough for predicting job performance (Edwards, Cable, Williamson, Lambert & Shipp, 2006; Fritzsche, McIntire & Yost, 2002; Fritzsche, Powell & Hoffman, 1999; Kieffer, Schinka & Curtiss, 2004; Liesing & Igl, 2007; Walschburger, 1994; Witt & Spitzmuller, 2007). 


Without elaborating here different opinions about the number or the description of personality traits (Tupes & Christal, 1992; Eysenck, 1990; Cattell & Cattell, 1995) there is a massive body of personality research that has concluded that the five-factor structure of personality (Big Five, see Goldberg, 1990; McCrae & Costa, 1995) is a useful model for the assessment of individual differences. However, the results are mixed about the effectiveness of using these broad personality traits as performance predictors (for an example, see the scientific argumentation between Ones, Mount, Barrick & Hunter, 1994 and Tett, Jackson, Rothstein & Reddon, 1994), especially if relatively specific outcome criteria are considered (Borman, 2004). This inconsistency may be due to the broadness of the used personality constructs, to unspecified outcome criteria, and to ignoring situational characteristics of the environment in which the behaviour occurs. Jenkins and Griffith (2004) have claimed that whereas both performance and personality are multifaceted constructs, predicting certain outcomes using a narrow personality traits approach, instead of a broad bandwidth framework, should be more useful. Our results reported in this article, support this line of thinking suggesting that if an (specific) outcome is expected in a specific task environment, narrow personality traits may prove to be more useful predictors of psychological coping than the broad framework, as far as they are corresponding to the demands of this particular environment.  

Considering research related to military performance, our results add some new insights about the role of needs-based personality domains, especially the relevance of two narrow personality predispositions, Sensation Seeking and Need for Structure in diverse military task environments. People who score high in need for structure, like clear and predictable situations (Moskowitz, 1993; Neuberg & Newsome, 1993; Meertens & Lion, 2008) and try, at least in their own perception, to manage their life in an orderly fashion (Schaller, Boyd, Yohannes & O’Brien, 1995; Gordon, 1997). This was confirmed by our results where soldiers high in this need did well in severely restricted operational deployment, however were nevertheless able to adapt their self-perceived personality characteristics to tolerate environmental irregularities. High sensation seekers are said to prefer challenging and novel experiences over repetitive events and familiar surroundings, and accept risks for their arousal potential (Zuckerman, 1978, 1994, 2005). Our results also confirmed Zuckerman’s findings in an operational deployment. Soldiers higher in sensation seeking were less forced to adapt their self-perceived personality being faced with risky operational environment but were not the best at coping with the other side of deployment reality – boredom and monotony. Focusing on the relations between the well explored concept of Sensation Seeking and the less studied Need for Structure, we confirmed that they should not be approached as two sides of the one coin but must be taken as two different personality traits describing a unique portion of a personality. Not much research can be found where the combination of these two traits is explored. As mentioned, a search for relevant Subject Terms in the scientific database revealed zero studies where both of these narrow traits are studied together. Some studies, however, can be found (e.g. Meertens & Lion 2008) in which both traits are dealt with but even then those traits are studied as separate and not as combined personality factors. Our studies show that Sensation Seeking and Need for Structure are indeed (negatively) related constructs; however they should be seen as differentiated personality traits. Zooming in on the combination of Sensation Seeking and Need for Structure, our results show that in a turbulent and uncontrollable environment it can be a key to understand changes in experienced well being which is an important predictor of work performance (e.g., Taris & Schreurs, 2009), job satisfaction (e.g. Robert, Young & Kelly, 2006), and early attrition (e.g. Parker & Martin, 2009) in a wide scope of occupations. The combination of Sensation Seeking and Need for Structure, and not two traits in separate fashion, must be necessarily considered when studying outcomes in an extremely structured (well-defined, predictable, well-guided and unambiguous) environment or in an extremely unstructured (ill-defined, novel, complex and changing) situation, or when studying performance in occupations where both of these extremes are simultaneously present . Our results emphasise that Sensation Seeking and Need for Structure must be taken (and measured) as different traits and that their combination in a profile has important implications not only for military but for many civilian occupations too.

3.2
Practical Implications

From a practical point of view, the dissertation contributes to the everlasting consideration in the military to maximize the effectiveness of the performing human element. The findings reported in this doctoral research have a range of practical implications. Our studies provide evidence-based knowledge for two things that can be – for not saying need to be - improved: preparation before and rehabilitation after a mission. First, to increase soldiers’ psychological resilience in severely restricted deployment environments compared to their home garrison, training should not only point on risks and threats, but also on coping with tight regulations, routine tasks and boredom. For now, the impact of the proclaimed personality profile leading to a particular self-selected population is even more amplified by action-oriented training which prepares them well for threats and risks but not for an increased level of restrictions. It might be useful to consider extra modules for those specific profile groups who have proven to be the least fit for a specific deployment context. Second, support structures responsible for helping soldiers to get fit again for civil society after deployment, may use our findings by developing target-oriented rehabilitation programs to provide effective services to those for whom it is most needed and profitable for the organisation; i.c. the Estonian Defence Force (EDF). In addition, to be more effective in terms of increasing mental persistence in their units, military leaders may benefit from an individual-based approach across the whole deployment cycle.

3.2.1 Improving Preparation Programs

An emergent behaviour of a military performer is a reaction to the current environmental event and is influenced by the soldier’s person (nature factor) but also by his acquired competencies and previous experiences (nurture factor). Realistic training is said to be a main concern of today’s militaries. Results presented in this dissertation suggest that, to increase soldiers’ mental resilience, applying a more individual-based approach in their pre-deployment training (but also in basic training) is beneficial. This is well in line with Rademaker’s (2009) recommendation to adopt tailored training and coaching programs instead of the classic one-size-fit-all approach. It is known that psychologically experienced stressors can result in remarkably impaired performance. Taking into account that stress is often in the mind of stressed (Krueger, 2008) it is useful to increase training effectiveness by creating individual-based and software-based training models which are intelligent enough to take the performers’ psychological profile into account. Technology-based training, especially interactive simulation, is proposed as a powerful learning environment because it produces not only more but especially better learning (Graesser & King, 2008). Ideally, the created software should be capable to take into account as many as possible of the agent’s personal characteristics (e.g. personality, experience, type of training needed) and this at a sufficient level of detail. Several micro-level formal models able to deal with the cognitive-affective state (see, Zacharias, MacMillan & Van Hemel, 2010), the situational assessment (Lewis, Buford &Jakobson, 2009), or to manipulate unpredictable environmental variables (Shvartsman, Taveter, Meriste & Parmak, unpublished manuscript) are already developed and can serve as platforms.

3.2.2 Improving Rehabilitation Programs


In line with findings that personality is related with the psychological vulnerability for a traumatogenic event (Rademaker, 2009), our findings recommend that the post-deployment screening for psychological victims and the treatment provided should take those aspects of personality into account that make the particular person more vulnerable for exposed demands in this specific deployment. Our results suggest that a personality-based approach in rehabilitative programs could be a beneficial and a cost-effective way also for not traumatized soldiers’ in their re-adaptation process. Armed Forces from several countries already make use of specific psycho-education programs and activities for soldiers returning from intense missions to assist them to re-adapt back to the social norms of the home country and to the work routines in garrison. As an example, there is the Third Location Decompression program designed to allow the service personnel returning from deployment to adapt to the home environment in a graduated way, with the aim of reducing the potential for maladaptive psychological adjustment (Hacker Hughes et al., 2008; Castro, Greenberg & Vigneulle, 2009).  Also the Army Warrior Adventure Quest program must be cited here (see http://www.hood.army.mil/resiliencycampus/Warrior.aspx), developed by the U.S. Armed Forces to help soldiers to re-adjust after the deployment. Our results provide an additional scientific justification for those practices but also recommend the potential use of a personality-based approach as intervention model. It could be one step ahead towards more sophisticated re-adaptation programs. Theoretically, targeted programs for rehabilitation and training that are able to take into account individual needs are more time- as well as cost-effective than those applying a universal approach. The effectiveness, of course, must be empirically demonstrated before application.

3.3 Directions for Further Research

The results of the studies reported in this dissertation contribute to the understanding of the interactive mechanism(s) between personality predispositions and demands of a particular task environment with respect to the psychological resilience of the performer. To extend the use of the adapted instruments of Sensation Seeking and Need for Structure (Parmak, Mylle & Euwema, unpublished manuscript a) beyond Estonian military population, investigating their role as a determinant of self perception, of perception of the situation and of behaviour and consequently of well being (at work) in different sub-populations would be a useful way ahead. Also, studies to explore further the issue of person-environment fit in the workplace related to the qualities determining the structuredness of the employees’ environment (Parmak, Mylle & Euwema, unpublished manuscript a) may have benefits for the performance in the military as well as for civil organisations. 


One limitation of our research about situational adaptation (Parmak, Euwema & Mylle, unpublished manuscript) was that it did not involve the lastingness of the adaptation effect. If the change in behaviour is a consequence of situational adaptation, sooner or later, an individual will adapt back to his normal environment. Although the change is expected to reverse back to baseline as a result of “habituation of dishabituation” (Thompson & Spencer, 1966), it has to be examined in further research, preferable in neurobiological terms for the sake of objectivity (Rademaker, 2009). Recent developments in this field are encouraging (see, Van Wingen, Geuze, Vermetten & Fernandez, 2010) providing a valuable addition to research where self-report measures are used. In order of being able to enhance soldiers’ situational adaptation in deployment as well as their re-adaptation once back home; the mechanism of adaptation is worth to be studied more in detail, especially the role of training and of leadership in that process. 

In following studies about the P x E fit, the focus should not only be on psychological well being (Parmak, Mylle & Euwema, unpublished manuscript b) but also on emergent behaviour or misbehaviour and performance in garrison and in deployment. Examining the influence of Sensation Seeking and Need for Structure on the behaviour and performance in a military task environment can provide useful information regarding how to optimize the outcome(s) in various professional roles based on the individuals’ personality-based needs.

3.4 The Way Further: A Mental Persistence Model

Duckworth, Peterson, Mathews and Kelly (2007) have suggested that the achievement of difficult goals entails not only talent but also the sustained and focused application of talent over time. In the same vein it is noted that while mental and physical achievement and ability are proven to be important predictors of military performance, the probability of success increases when a high level of performance is sustained over time and under increasingly difficult conditions; that is, when soldiers persevere (Beal, 2010). Explaining the motivational sources of human behaviour involves clarifying the determinants and intervening mechanisms that govern the activation and sustained direction of behaviour (Bandura, 1989, 1991). Mental persistence, hence, can be observed in terms of one’s willingness or a motivational urge to intensity his effort and persistence of exertion in this particular environment. Although it is found that persistence provides a unique contribution in success outcomes (Beal, 2010; Duckworth et al., 2007), little has been done to establish an empirical basis of the potential mechanism of this phenomenon. The underlying idea of which, however, is mentioned with increased frequency as an important aspect of personnel selection. 


Exploring mental persistence from the focus of Person x Environment fit in a military framework can be defined as the willingness to endure the experience of operational deployment and the readiness to grow as a result of the perceived fit between their perceived personality and perceived operational environment. A person, who perceives his environment as fitting is willing to endure, adapts to the situational demands and feels motivated. On the contrary, a person, who perceives the environment as not fitting with his needs, is not motivated to invest his energy to grow through situational demands. From that perspective the research question for further studies could be formulated as: what is the mechanism of mental persistence in a particular task environment and is there something that could be done about it? Particularly, based on the results presented in the current article one could ask: what is the role of personality as a contributing factor to the mental persistence in a particular task environment?


Integrating our results into one meaningful whole for further studies, a Mental Persistence Model is proposed in Figure 5. 
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Figure 5: Mental Persistence Model (proposed)


The Mental Persistence Model, if further explored, could provide a solid theoretical framework to the incremental observations through military history that “The military is composed of two fundamentally different types of individuals, each with unique advantages and weaknesses”, as formulated strikingly by Major Michael Russell (2000).

3.5 To Conclude


A performance can be superior only, if the performing individual is in a good working condition as well as able and willing to perform at best the requested action. The argument does not apply to military and paramilitary institutions only, but also to civil enterprises and governmental bodies. In short, it applies to all establishments where the human element as a performer is involved. However, in this dissertation we have been focusing on the military environment in general and the operational one in particular; as a consequence, our results are discussed more in terms of military implications. 


Unexpected reactions of the performing human element have a great potential to jeopardise any military operation. Ignoring risks caused by the service member behaving in an unpredictable way can undermine severely any operational success. In the military, it is common to presume that soldiers give always the best of themselves – following their training and field manuals. However, a human agent does not operate autonomously but within an interactional causal structure (Bandura, 1989) and all elements present in his environment have the potential to interfere with the process at any time but especially in the times of stress (Hancock & Szalma, 2008). Understanding the interaction between situational demands and personality-based aspects is necessary in order to prevent dangerously oversimplified predictions. Taking everything together, the main message of the dissertation in practical terms is that we need to give up to built our expectations about human performance only in technical terms using a “stimulus – (trained) reaction” line of thinking; i.e. relying merely on a behaviouristic approach. Our results presented in this dissertation encourage taking into account the interactional nature of relations between a person and his environment in predicting any human outcome.
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Abstract


The necessity of work in a dangerous environment is a serious problem for organization of military units activities. This problem is also actual for liquidation of emergency situations and at some industrial plants. From its correct solution depends physical and mental health of workers, and sometimes their lives. This requires a thorough review of medical service organization to the extent that goes beyond the activities in a peaceful situation. There are many studies aimed at the effects of certain environmental factors on staff. Forecasting of professional serviceability in dangerous conditions of individual professionals, small groups and large contingent allow correct planning of peacekeeping, antiterrorist, search and rescue operations. Research shows the main (basic) behavioral reaction in a man to life threat conditions.


Research also revealed that functional status organism and professional workability of staff is closely correlated with periods of psychical tensions during work. This expectance period of emergency situation of danger, a hazard period (acute or prolonged action) and the period of work after completion of the danger. Aggregate index of psychical tension is sufficiently objective indicator of subjective perception of danger and psychical tension, which arose in conditions threat to life. Verbal descriptions of life-threatening conditions can make a forecast of subjective perception of danger staff correctly enough. Reduced workability of staff, caused by life threatening conditions, can vary from 5 to 50%. A complex of measures on preparation to work in life threatening conditions can reduce this influence by 10-20%. In the case, when staff is uncertain in reliability of protection irrational behavior and panic may occur. Preventive use of protective equipment, audio duplication for optical "danger" signal, previous training in simulator significantly reduces the negative influence of threat to life on the workability of staff under effect of information load.


Working with dangerous substances or equipment is perceived as a local threat and leads to less psychical tension. Working in conditions of danger which is perceived as dangerous environment (global threat) causes more mental tension. Staff can leave a dangerous work area when there is a local threat. It’s difficult for staff to leave a dangerous area if necessary when there is a global threat. Working in conditions threat to life requires a careful prognostication of positive and negative aspects of preventive use of protective equipment and finding ways to reduce its negative influence on the professional workability of staff.


INTRODUCTION


The necessity work in environment of danger is a serious problem for the organization of activities of military units [
, 
]. This problem is actual also for liquidation of emergency situations and some industrial plants. From its correct solution depends physical and mental health of workers, and sometimes their lives. 


NATO forces are increasingly involved to conduct peacekeeping, anti-terrorism, search and rescue and humanitarian operations under UN auspices. Peace support, search and rescue, anti-terrorism operations require careful planning, rapid decision-making, taking into account the human factor and the possible consequences. Organization and planning of such operations meet with many difficulties. In most cases, the time allotted for the preparation of the operation is limited, since the operation is a forced reaction to the already existing situation. Regions of operations often have sanitary and epidemiological hazard.


Threat remains use of chemical weapons in the conflicts. Growing number of countries with their own nuclear program weapons and nuclear energy and could potentially get hold of nuclear and radiological weapons.


New dangers appear. Many countries and terrorist organizations have access to technology of making radiological, chemical and biological weapons.


There is a possibility of use of chemical and radiological weapons, radioactive materials, highly toxic compounds of agricultural and industrial use. To create a mass destruction the dangerous production, storehouse, transport may also be deliberately shattered. Because of technogenic load, there is an increased the risk of large-scale accidents at hazardous production (radiation, chemical, biological) that are not associated with terrorism or fighting, as for example in Bhopal, Goiânia, Chernobyl, Novosibirsk [
, 
, 
, 
, 
]. General global trend is an extension of the tasks from military medicine to medicine of catastrophes.


This requires a thorough review of medical service organization to the extent that goes beyond the activities in a peaceful situation. There are many studies aimed at the effects of certain environmental factors on staff [
]. 

At the same time, the lack of common methodological approaches, traditionalism in the views of individual schools and the constant evolution of threats, protective equipment and military equipment are not allowed to present a structured system of medical support of troops in danger, which would meet current needs.


Forecasting of professional serviceability in dangerous conditions individual professionals, small groups and large contingent allow correct planning of peacekeeping, antiterrorist, search and rescue operations. 

For most peaceful extreme professions threat to life, as an active factor, formed by natural causes and not specifically directed against the individual. For these occupations ambient conditions of activity form only a certain, usually low-probability threats to life that can occur when adverse circumstances or worker safety violation take place.

The need for research of this factor is related to its priority place in the system of motivation sphere of activity, of unique importance in the formation of labor intensity and depth of unconditional and conditional behavioral responses aimed at preserving human life.


As a result, dangerous conditions significantly influence the quantitative and qualitative indicators of professional performance of military personnel and must be considered when planning.


One of the main features of military personnel activity, which distinguishes it from other extreme professions, is the nature and level of threat to life.


The necessity of military action in conditions of NBC threat, for example such as the destruction of environmentally hazardous industrial facilities, dramatically increases the probability of combined lesions and irretrievable loss. In peacetime, in a special group the work associated with elimination of accidents and other cases where there is a threat to life and health of employees, can be distinguished.


Thereby, we can affirm that the study of mental stress as a reaction to dangerous conditions, and the effects of such stress on professional performance are important and have their own specificity.

The main objectives of the study were: 


1) Obtaining data on objective indicators of human functional state, which can be correlated with levels of human mental state in dangerous conditions.

2) Creating a single objective criterion of psychic condition people in dangerous conditions.

3) Determination of the dynamics of professional workability of staff in dangerous working conditions.


4) Construction of mathematical models that predict the professional workability of staff in dangerous working conditions.


METHODS


To construct a mathematical tool for forecasting we used data on direct indicators of occupational performance and functional status of specialists. Employees performed the work with certain physical, informational and emotional workload. Microclimatic conditions matched WBGT 22°C, 29°C. 

Professional workability of staff was evaluated as separate functions, which are important for work in conditions of mainly physical, informational, emotional workload or their combination [
]. 

It also displays the functional state of the organism, but is focusing on the important parameters for successful professional activity (physical power, reaction speed, sensorimotor coordination, thinking, attention, long-term and operational memory, etc.)


To determine the success of professional activity in each particular point of time was offered an aggregated factor for determining professional capacity for work (Апп). It is calculated for separate components of professional work and can correctly use the experimental data for the forecasting for real people. The specific contribution is determined by the requirements of professional work.
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n – quantity of important parameters of professional capacity for work  ;


k – weight coefficients of each parameter of professional capacity for work;


xi – parameter value at the time of study;


xmin – minimum value of this parameter;


xmax – maximum value of this parameter.


Evaluation of efficiency for the entire period of work carried out on indicators of efficiency (Pi), which takes into account changes in quantitative and qualitative parameters of professional activities and their contribution to the final result can be stated as follows:


		

[image: image2.wmf]ò


*


=


PP


I


f


o


t


t


t


d


A


f


P


)


(


, 

		 (2)



		

		this





Pі – integral of all the works for the whole experiment;


t0,tф – time, respectively, the beginning and the end of work;


Апп – aggregated factor for determining professional capacity for work;


d( – time integral.


Effectiveness of professional staff is estimated as the ratio of obtained generalized index of efficiency to the required values: 
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  – actual value of aggregated factor for determining professional capacity for work;
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  – necessary value of aggregated factor for determining professional capacity for work


t0, tф, tн – time, respectively, the beginning work, the actual completion of work and time required.


Information loading was created by using the modified test KK Ioseliani "arithmetic calculations in mind with forced pace" and other tasks by receiving and processing information in the free and forced pace, using an automated system of psycho-physiological experiment and complex research and diagnostics equipment.


Physical loading was given by bicycle ergometer. Level of physical activity was set according to recommendations of Romanenko VA , 1999.


Individually dosed psychoemotional loading simulation created varying degrees of threat to. The developed laboratory models have allowed to rather adequately simulate the conditions of danger and to reproduce psychic tension associated with a various degree of uncertainty about the successful completion of work in dangerous conditions. 


Primary parameters of functional state of the organism were determined by generally accepted methods using available equipment. To evaluate the functional state of personnel the most informative indicators of functional body systems that are crucial to professional workability of staff were used: cardiovascular (heart rate) and of thermoregulatory (core body temperature and sweat loss). For general evaluation of functional status it is appropriate to use aggregate indices. They were based on the indicators that varied in the same range. Aggregate indicators of functional status were determined using two indexes that were proposed by the author.

Index of functional tension is defined as the average change of indicators used for calculation:
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IFTO – index of the functional tension (index FTO).


Р – pulse rate at the time of measurement, beats / min;


T – rectal temperature at the time of measurement, °С;


М –  sweat loss at the time of measurement, kg/hr.

This index can correctly estimate the functional state of a person at any time having one value.


In evaluation of the alterations of the functional state over a period of activity, especially if changes of functional state were of nonlinear nature, the definition of this index is inadequate. Index FTO ignores the time factor, i.e. it does not take into account the duration of functional abnormalities, but it is necessary to assess the psychical fatigue and functional reserves of organism. To estimate changes in functional status over time the index FTO was integrated over time and an Index FTO was obtained.
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(1 – time workload, hours.


Analysis of experimental data revealed that the index FTO determines the ability of workers to continue working and make a brief prognosis of conditions for these activities. Its value within 0.1 - 0.5 shows that the work can be continued, while a change of this index within 0.5 - 0.7 is usually one of the criteria of functional status beyond the maximum permissible values. When changes of this index are within 0.8 - 0.9 value of all criteria of functional state exceeds the maximum permissible level.


Integral value of this index FTO-I shows the state of body reserves and the possibility of recovery. If the value of this index is less than 0.6 professional capacities can be restored within 3-4 hours by 90%.


RESULTS, DISCUSSION


Studies were conducted in several stages. First, based on interviews with experts who had much experience in the eradication of dangerous accidents, was developed by a formal verbal gradation of dangers.


At the first level of danger the works, which are not life threatening but can cause large health disorders with blatant violation of regulations and work safety, have been included. Also in this list the work that require protective equipment for the save of health have been included. 

At the second level the works, potentially life-threatening without use of special protective equipment, but even when using special protective equipment with a threat of violation of health, were included.


At the third level the works in a situation of dangerous accidents when there is danger to life and use of protective equipment not always gives full guarantee of safety, were included. 


The main types of human behavior as a reaction to the threat were also received. First of all it is the mobilization of attention, the preventive use of protective equipment, excessive protection, avoidance of danger situation, the termination of professional activity, irrational behavior (panic), which could harm the employee or others. According to experts, the type of human response to risk is directly related to his personal experience, completeness of information on conditions and situation, the behavior of others.


In the first series of experimental researches changes parameters of functional state-psychological correlates of tension staff for formal gradations of threat to life were studied. Table 1 shows the changes of parameters in functional state that correlate with psychic tension while simulating different levels of danger to life in the laboratory.


The data obtained allow to evaluate psychic tension by objective indices of functional status, but significant individual variability does not allow for each parameter, taken separately, to develop a scale of psychic tension.


The proposed aggregate index to a certain extent smooths out individual features and response largely reflects the actual level of threat to life. To calculate aggregate index the data presented in Table 1 were converted into units of a single scale using the formula (6).


Table 1: Changes of parameters of functional state that correlate 
with psychic tension for different levels of danger.

		Parameters of functional state

		Levels of danger



		

		0


control

		1

		2

		3


accident



		Heart rate, bpm

		68(4

		75(3

		84(4

		112(12



		Dispersion of heart rate, bpm

		8.3(0.7

		4.3(0.3

		2.3(0.1

		1.6(0.2



		Blood pressure, mm Hg

		Systolic

		112(4

		123(6

		142(8

		175(16



		

		Diastolic

		70(6

		70(8

		82(4

		83(9



		Respiratory rate, breaths/min.

		11(2

		12(3

		14(2

		14(6



		Minute ventilation L/min.

		12(0.5

		14(0.7

		15(0.7

		17(1



		Anxiety, standard units

		31(4

		42(5

		48(3

		48(3



		Self-reported state, standard units.

		4.8(0.3

		4.3(0.2

		4.0(0.2

		3.2(0.4



		Activity, standard units.

		5.8(0.2

		6.4(0.3

		6.8(0.4

		3.6(0.2



		Frame of mind, standard units.

		5.1(0.4

		4.7(0.3

		4.2(0.3

		2.8(0.6



		Skin resistance, kOhm

		80(10

		60(5

		40(5

		20(7
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 the current value of the i-th indicator, its maximum and the background value.


The converted data which were obtained as a result of the calculations are given in Table 2. The values of composite index of mental tension largely coincided with the expert-level risk assessment and subjective perception of threat to life. In subsequent studies this data was used to determine the level of individual and subjective perception of threat to life.


Table 2: Changes of parameters of functional state that correlate with psychic tension 
for different levels of danger that have been converted in units of a uniform scale.

		Parameters functional state, units uniform scale.

		Levels of danger



		

		1

		2

		3 (accident)



		Heart rate, bpm

		6

		14

		59



		Dispersion of heart rate, bpm

		42

		73

		84



		Blood pressure, mm Hg

		Systolic

		27

		64

		100



		

		Diastolic

		0

		36

		37



		Respiratory rate

		6

		8

		9



		Minute ventilation

		15

		17

		21



		Anxiety

		22

		35

		24



		Self-reported state

		7

		12

		26



		Activity

		6

		13

		28



		Frame of mind

		6

		13

		33



		Skin resistance

		26

		50

		78



		Aggregate index psychic tension

		14.8

		30.5

		45.4





The next phase of research was performed for two groups of employees. Members of the first group previously disclose specific working conditions and level of danger, which is studied. Members of the second group performed the work after routine instruction without prior explanation of the study type. Members of the second group personally identified level of hazards during the work.


An aggregate index of psychic tension by the formula (4) was also calculated
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Functional status of the employee including professional functions that are important for work, were assessed before and after working in hazardous conditions, and at the end of six hours of the experiment with the information workload. Some indicators of functional status and settings correlate with mental stress that was being continuously recorded. For a more complete assessment of professional functions that are important to the work the test on individual physical endurance 0.765 P170 on bicycle ergometer was used with the information workload which increased signal-tasks to the critical frequency (the efficiency of information processing in full range of workload).


These data confirm a certain level of activation of functional systems of the body which would meet the needs of professional activities in danger.


Indicators of functional status, which were registered during in the first and second level of threat to life, not extended beyond the optimal values for this workload (Table 3).


Staff worked with the informational workload after stopping the threat to life.


The functional state quickly normalized and corresponds to data in control measurements. Ending index of the functional state of body tension after six hours of standard duty was practically no different from controls. Restoration of some indices of functional state at the second level of threat to life took place more slowly and tended to stabilize at higher values. Thermal condition of the body has not changed significantly. To set the microclimatic conditions protective equipment and workload were used.


During the first part of the experiment (work in dangerous conditions) slight accumulation of heat and heat redistribution between the core and shell, which wouldn’t be changed in the second part experiment, was observed. 


In control studies this dynamic thermal state was observed in the first 30-40 minutes with mainly informational workloads. Somewhat different was the dynamics of functional status of work in "emergency situation". Changes of functional state of the body were significantly higher compared with the control and lower levels of risk.


This is especially true in heart rate, which increased by 49% compared with minimal threat to life, and systolic blood pressure - increase was up to 42%


The data obtained differ considerably with individual variation, depending on experience and some other indicators. Self awareness played a particular role: sufficient or insufficient measures taken for complete safety and the consequences for life and health.


This can be explained by a significant deviation of recorded results. During the subsequent six-hour operation of the informational load was observed only a certain tendency towards restoration of functional state. Integral index IFTO-I for the study was located at a level that is comparable to physical activity. Three participants out of 15 who participated in this experiment refused to continue the research during the first two hours of information workload.


Similar to change in the functional state of the body changed the professional workability of staff in conditions informational workload. Conditions of threat to life of first and second level, which occurred in the period before work, do not significantly affect the workability staff in the first hour of work.

Table 3: Changes functions, which are important for work, under the influence threat to life before the work (microclimate WBGT 22 ° С).

		Indicators 
which were investigated

		Awareness and the level of threat to life during the work



		

		Control

		1 (Awareness)

		1 (No awareness)

		2 (Awareness)

		2 (No awareness)

		3 (No awareness)



		Reliability 
(optimal workload information), %

		start

		94,2(4,3

		94,1(3,9

		94,3(3,8

		93,2(4,3

		92,3(4,6

		82,3(8,9



		

		end

		92,1(3,3

		92,3(3,8

		92,2(3,6

		91,1(4,1

		90,2(4,5

		80,2(7,3,



		Efficiency 
of information processing
(in whole range workloads), %

		start

		83,9(3,1

		86,3(4,2

		87,1(3,2

		84,8(4,1

		84,1(4,2

		59,4(4,3



		

		end

		73,7(3,4

		73,7(3,3

		75,4(3,7

		73,7(3,4

		75,4(3,7

		70,1(3,8



		Critical frequency presentation signals, с.

		start

		3,5(0,1

		3,5(0,1

		3,5(0,1

		3,5(0,1

		3,5(0,1

		4,5(0,1



		

		end

		4,3(0,3

		4,2(0,2

		4,3(0,2

		4,3(0,3

		4,3(0,2

		4,5(0,3



		Operative memory, s.u.

		start

		12,1(1,3

		12,3(1,6

		13,5(1,4

		11,8(1,3

		11,6(1,4

		10,2(1,5



		

		end

		10,6(2,5

		10,5(2,3

		11,4(1,3

		10,2(2,5

		10,1(1,3

		8,6(2,2



		Concentration attention, s.u.

		start

		346(7

		356(6

		354(11

		339(9

		332(11

		287(13



		

		end

		322(16

		312(9

		314(18

		304(16

		301(9

		237(9



		Aggregate index sensomotor coordination,  s.u.

		start

		0,94(0,04

		0,96(0,03

		0,96(0,02

		0,95(0,04

		0,95(0,02

		0,82(0,03



		

		end

		0,82(0,06

		0,81(0,04

		0,81(0,03

		0,8(0,06

		0,8(0,03

		0,76(0,04



		Aggregate workability, s.u.

		start

		0,96(0,03

		0,97(0,03

		0,97(0,02

		0,95(0,03

		0,94(0,02

		0,82(0,03



		

		end

		0,88(0,04

		0,87(0,03

		0,87(0,02

		0,85(0,04

		0,85(0,02

		0,74(0,05



		Maximum time work, min

		>360

		>360

		>360

		>360

		>360

		>360



		Index FTO –І, s.u.

		5,53(0,16

		5,53(0,17

		5,53(0,22

		5,41(0,16

		5,37(0,14

		4,71(0,12



		Effectiveness activities, %

		92,1(2,3

		92,2(3,6

		92,1(1,7

		90,1(2,3

		89,4(2,1

		78,4(4,0





For the first and second levels of threat to life after the successful completion of the dangerous conditions were observed growth of of concentration attention  and volume of operative memory, changes in other functions that are important for the work were not statistically significant.


Threat to life, which occurred in the period before work and connected with the accident situation, at the first hour of work led to a decrease of workability staff by 14%. Result of work in accident situation was decreased over the long period of basic functions that are important for the work. Decrease touched effectiveness of information processing (30%), mainly due to the critical frequency presentation signals (28%). Somewhat less decreased of concentration attention (17%) and volume of operative memory (16%).


For the first and second level of threat to life further informational workload resulting in decrease aggregate value performance indicator in addition to value on 10-12%. This is about as in control experiments.  For accident situation it was 13,7%., (p> 0,05).


Implementation within six hours of acceptance and processing information from the load factor of 60% of the total budget time as not led to a substantial redistribution of of detected trends and reflected in efficiency of information processing and aggregate workability. Some differences in level of occupational disability was found depending on the nature of the information load after the threat to life. Change workability staff  when optimal and extreme informational workload after exposure to conditions of threat to life during, before work shown in Fig. 1 and Fig. 2.
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Figure 1: Professional workability of staff when work in conditions 
of threat to life and optimal informational workload.
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Figure 2: Professional workability of staff when work in conditions 
of threat to life and extreme informational workload.

Considering the peculiarities of the perception of risk when working in hazardous atmosphere were performed a series of additional research. These researches were classified as chronic psychoemotional influence on parameters of "the duration of threats to life (up to six hours).


In these researches was studied the effectiveness of preventive use of protective equipment in comparison with using them after signal danger, influence fatigue, the possibility of adaptation, need for duplication signal of emergency situation, independent choice of security and use of protective equipment, use  of protective equipment in a dry hot climate.


Functional state staff fully examined before and after the experiment. Criterion indexes and functional condition indexes - correlates of psychical tension continuously registered. Changes of functional state of the organism in During this series of experiments to microclimate conditions WBGT 22 shown in the table. 4. 

Table 4: Сhanges functional condition of staff at long-term danger 
in the process of information workload (WBGT 22°C).

		Indicators 
which were investigated

		Procedure for use of protective equipment



		

		CONTROL

		PREVENTIVE

		SIGNAL "DANGER"



		Core body temperature, °С

		start

		36,5(0,3

		36,5(0,2

		36,5(0,2



		

		signal "danger"

		36,6(0,3*

		36,9(0,1

		36,6(0,1



		

		end

		36,7(0,1

		37,1(0,1

		36,8(0,1



		Heart rate, bpm

		start

		65(4

		74(4

		81(6



		

		signal "danger"

		74(4*

		96(7

		116(11



		

		end

		76(6

		82(5

		89(4



		Systolic blood pressure
mm Hg

		start

		116(3

		124(5

		132(6



		

		signal "danger"

		112(4*

		142(8

		157(18



		

		end

		105(14

		121(9

		124(11



		Diastolic blood pressure, 
mm Hg

		start

		71(3

		76(4

		78(5



		

		signal "danger"

		64(5

		80(7

		84(8



		

		end

		56(7

		72(5

		78(7



		Average skin temperature, °С

		start

		33,3(0,2

		33,3(0,2

		33,3(0,2



		

		signal "danger"

		33,4(0,3*

		33,7(0,3

		33,3(0,1



		

		end

		33,4(0,3

		34,0(0,3

		33,5(0,2



		Average body temperature, °С 

		start

		35,8(0,2

		35,9(0,2

		35,8(0,2



		

		signal "danger"

		36,3(0,1

		36,6(0,2

		36,2(0,2



		

		end

		36,4(0,2

		36,8(0,2

		36,5(0,2



		Accumulation of heat in the body, kcal / kg

		Before "danger"

		0,35(0,09*

		0,53(0,13

		0,34(0,11



		

		After "danger"

		0,07(0,05*

		0,18(0,04

		0,17(0,05



		

		overall

		0,42(0,13

		0,77(0,15

		0,51(0,14



		Vital capacity (lung), l

		start

		4,6(0,2

		4,7(0,2

		4,7(0,2



		

		end

		4,1(0,3

		3,8(0,3

		4,1(0,3



		Delay time breathing on inspiration, с

		start

		56,5(3,9

		56,5(3,9

		56,5(3,9



		

		end

		49,9(6,1

		41,3(6,8

		43,8(6,7



		Sweat loss, kg/hr

		0,21(0,07

		0,34(0,07

		0,26(0,07



		Effectiveness vaporization of sweat,%

		64(8

		16(6

		67(8



		Index FTO (signal "danger), s.u.

		0,03*

		0,19

		0,20



		Index FTO (end), s.u.

		0,07

		0,18

		0,14



		Index FTO –І, s.u./hr

		0,40

		0,96

		0,90





Note: * Data are given for 120 min in  research "control"


As seen from the data, the dynamics of functional condition reflected the influence of protective equipment,  that were used, and threats to life. 


When using protective equipment preventive or in their application for signal "danger " was clearly defined waiting period. Heart rate and systolic blood pressure were significantly higher than to same period of control.


Minimal changes in these rates (7% and 13%) were registered when the protective equipment with increased safety features used preventive, the maximum change was when the protective equipment with optimum characteristics used after the signal "danger". Accordingly, in the latter case, the systolic blood pressure and heart rate increased by 14% and 24%.


Dynamics of heat condition the body, which was recorded during this series of experiments, generally correspond data obtained for the equivalent conditions in control.


Were Identified some statistically unconfirmed increases core body temperature. In our opinion, this may be a result of increased physical activity during the experiment, which is known, is one of the manifestations of anxiety.


After switching signal "danger" and other attributes of the implementation of realistic simulations of danger functional state staff has changed considerably. Observed changes were the same trends as in the waiting period. They were less pronounced in experiments with preventive use of protective equipment and largely manifestated when used after switching signal "danger" Further dynamics of functional status, especially correlates of psychical tension, in most cases had tended to normalize.


Changes functions, which are important for work, at long-term danger in the process of information workload (microclimate WBGT 22°С) shown in the table 5. 

Table 5: Changes functions, which are important for work, at long-term danger 
in the process of information workload (microclimate WBGT 22°С) , (((.

		Indicators 
which were investigated

		Procedure for use of protective equipment



		

		CONTROL

		PREVENTIVE

		SIGNAL "DANGER"



		Reliability 
(optimal workload information), %

		start

		94,2(4,3

		92,4(3,8

		84,3(5,9



		

		signal "danger"

		-

		89,2(4,1

		78,1(4,2



		

		end

		92,1(3,3

		83,1(3,9

		82,1(7,5



		Efficiency  of information processing
(in whole range workloads), %

		start

		83,9(3,1

		81,2(4,1

		67,1(4,2



		

		signal "danger"

		-

		77,9(4,1

		54,3(6,2



		

		end

		73,7(3,4

		69,4(3,4

		65,4(5,4



		Critical frequency presentation signals, с.

		start

		3,5(0,1

		3,6(0,1

		4,3(0,2



		

		signal "danger"

		-

		3,8(0,3

		5,2(0,4



		

		end

		4,3(0,3

		4,4(0,3

		4,5(0,3



		Operative memory, s.u.

		start

		12,1(1,3

		11,8(1,3

		9,6(2,1



		

		signal "danger"

		-

		11,2(1,3

		8,2(2,1



		

		end

		10,6(2,5

		8,2(2,5

		8,1(1,3



		Concentration attention, s.u.

		start

		346(7

		312(12

		219(16



		

		signal "danger"

		-

		289(11

		173(21



		

		end

		322(16

		217(16

		219(17



		Aggregate index sensomotor coordination,  s.u.

		start

		0,94(0,04

		0,89(0,03

		0,78(0,07



		

		signal "danger"

		-

		0,81(0,04

		0,65(0,08



		

		end

		0,82(0,06

		0,79(0,06

		0,73(0,05



		Aggregate workability, s.u.

		start

		0,96(0,03

		0,92(0,03

		0,76(0,05



		

		signal "danger"

		-

		0,86(0,03

		0,65(0,05



		

		end

		0,88(0,04

		0,73(0,04

		0,71(0,04



		Maximum time work, min

		>360

		>360

		>360



		Index FTO –І, s.u.

		5,54(0,16

		4,97(0,16

		4,24(0,16



		Effectiveness activities, %

		92,4(2,3

		82,8(2,3

		70,7(2,5





Comparative analysis of the data presented in table 5, with data on the influence of protective equipment on the functional status and parameters functional state-of correlates psychic tension (tabl. 4) allow to conclude that the threat to life has a significant impact on professional workability. Professional workability was lower compared with the control in all cases when was the threat to life at 10-20 %. It was also observed that the efficiency of professional activity in conditions of danger to life increases by 3-4% in the presence of dubbing signal "danger" (optical and acoustic). This trend has taken place, and where protective equipment is used after the signal "danger" and where protective equipment is used prophylactic.


When protective equipment used after the signal about the danger of reduc workability was larger (up to 10%) than with its preventive use. This additional decrease was caused by the fear to miss a signal "Danger". It should be borne in mind that the application of protective equipment after the signal "danger" staff from one up to five minutes almost completely excluded out of work. 


Later there is a gradual the workability restoration if there is self-confidence about the reliability of protective equipment and have control of the situation. 


Dynamics of professional working capacity for long-term danger is shown in Fig. 3. Professional workability decreased up to 50% when the situation was perceived as an emergency or unplanned. In this case, the number of refusals to continue the work increased. When took place  situation that in employees had suspicion in the absence of reliable protection of all the further conduct of staff was directed to exit from the working area to a safe area. Professional activities ceased completely in this situation. Usually stopped work in accordance with the protocol of an emergency stop.
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Figure 3: Dynamics of professional working capacity for long-term danger.

1. Control 


2. Preventive use of protective equipment 


3. Protective equipment is used after the signal "danger"


4,5. Irrational reaction


▼signal "danger"

In some cases employees leave a job without a minimum complex of actions to stop equipment.  It was then observed irrational the behavior, often on the background of extreme emotional disturbance.


Typically, the overall decline of professional workability was within 5-20% depending on the individual characteristics of mental and staff working conditions. At the same time was a period when the staff in fact   does not work.


Psychogenic influence threat to life on the staff has its own characteristics in conditions hot climate. First of all, is correlated with the similarity of subjective perception of signs of overheating, and certain lesions (radiation, chemical, biological).


Accumulation of heat in the body of staff was on 57-62% higher in the waiting period, when the protective equipment used preventively in compared with the use of protective equipment after the signal "danger". This distinction was even more so if the waiting period lasted longer.


The observed facts can be concluded that the threat to life had a significant impact on professional performance when working with information load in a hot climate. Workability staff was lower compared with the control in all variants of work in conditions the threat to life.


Preventive use of protective equipment led to decrease professional capacity at 4,6-9% in the waiting period. This decrease was caused by a combination of unfavorable microclimatic conditions, thermophysical properties of protective equipment and load. After signal "danger", this index decreased even additional at 9-14%. Using protective equipment after the signal "danger" led to decrease professional capacity at 16-21% in the waiting period. After signal "danger", this index decreased even additional at 9-11%.


Compare dynamic working capacity in conditions of threat to life by a factor analysis revealed precise interrelation between the conditions of professional activity and decrease working capacity. It was found that preventive use of protective equipment, audio duplication for optical signal "danger", previous training in simulator significantly reduces the negative influence of threat to life on the workability staff at action of information load. Especially important were training with simulation of emergency situations.


In conditions at mainly physical activity  preventive use of protective equipment because of their depleting influence has not led to improvement of professional working capacity, although the staff were perceived it  as more secure (Fig. 4,5).
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Figure 4: Dynamics of heart rate during ergometric test 0.765 PWC170, when the threat to life.

1 – Control, protective equipment is not used

2 – Protective equipment is used after the signal "danger"


3 – Control, protective equipment is used

4 – Preventive use of protective equipment.
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Figure 5: Dynamics of heart rate during ergometric test 0.765 PWC170 after the signal "danger".

1 – Control, protective equipment is not used

2 – Control, protective equipment is used

3 – Protective equipment is used after the signal "danger"

4 – Preventive use of protective equipment.

Independent significance for determining the level of psychical tension has been the selection of protective personnel equipment. Data on the typical desire to use excessive protection in case of low experience of the staff, new procedures for them to work or incomplete information about working conditions, was validated.

CONCLUSIONS

1) Functional status of organism and professional workability of staff is closely correlated with periods of psychical tensions during work. They include waiting period of a situation of danger, a hazard period (acute or prolonged action) and the period of work after completion of the danger. 


2) Aggregate index of psychical tension is a sufficiently objective indicator of subjective perception of danger and psychical tension, which arose in life threatening conditions. 


3) Verbal descriptions of life-threatening conditions can make a forecast of subjective perception of danger for staff correctly enough.


4) Reduced workability staff, caused by life threatening conditions, can vary from 5 to 50%. A complex of measures on preparation to work in life threatening conditions can reduce this influence by 10-20%. In the case, when staff is uncertain in reliability of protection irrational behavior and/or panic may occur. 


5) Preventive use of protective equipment, audio duplication for optical "danger" signal, previous training in simulator significantly reduces the negative influence of threat to life on the workability of staff under th effect of information load.


6) Working with dangerous substances or equipment is perceived as a local threat and leads to less psychical tension. Working in conditions of danger which is perceived as dangerous environment (global threat) causes more mental tension. Staff can leave a dangerous work area when there is a local threat. It is difficult for staff to leave a dangerous area if necessary when there is a global threat.


7) Work in life threatening conditions requires a careful prognostication of positive and negative aspects of preventive use of protective equipment and finding ways to reduce its negative influence on the professional workability of staff.
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1.0
GENERAL

1.1
Geografic 

Lebanon, officially called the Lebanese Republic, is a small, mountainous country in the Middle East, located at the eastern edge of the Mediterranean Sea.


Lebanon is bordered on the west by the Mediterranean, with a coastline of 225 Km, and to the east by Syria. Lebanon borders Syria for 375 Km to the north and to the east, and Israel for 79 Km to the south.


The Lebanon Mountains, which parallel the coast on the westside, cover most of the country, while on the eastern border we find the Anti-Lebanon range. Between the two lies the Bekaa Valley, the principal agricultural area. 

1.2
UNIFIL

In 1978, the United Nations Interim Forces in Lebanon (UNIFIL) were founded by the Security Council of the United. This in order to confirm Israel’s withdrawal from Lebanon, to restore international peace and security and to assist the Lebanese Government in restoring its effective authority in the area.


Following the July/August 2006 conflict, between Israel and Hezbollah, in southern Lebanon, the Council increased its troop strengths from 2000 troops in August 2006 to 12000 at the end of January 2007, consisting of contingents of 28 nations. The maximum number of UNIFIL peacekeepers has been noted at 15000. With the United Nations mandate ‘resolution 1701’ of August 2006, UNIFIL received the mission to assist the Lebanese Armed Forces in the establishment, in the southern Lebanon,  of an area free of any armed personnel other than those of the Government of  Lebanon and of UNIFIL.


On the 25th August 2006, the Belgian government proposed the UN its own participation. This participation had to give an answer to the needs of the UN and moreover was to be a useful part in the reconstruction of Lebanon. The Belgian government proposed a participation in the demining field, the reconstruction and the medical services. The mission of ‘the Belgian Luxemburg Forces in Lebanon (BELUFIL) was born.

1.3
Resolution 1701

1.3.1
A Constructive Mission Carried Out by Experts

1.3.1.1
Clearing of Mines

On a daily basis there are victims (often children) as a result of accidents with non-exploded devices. Agriculture and economics are also severely disrupted by the presence of these non-exploded explosives. In providing demining personnel, Belgium meets one of the most urgent needs. In addition, throughout the years, Belgium has gained enormous experience and international recognition in this field.

1.3.1.2
Medical Support

Belgium is opening a field hospital for the benefit of UNIFIL. However, the medical personnel of Defence will also provide help to the local population in case of physical injuries and will also pay attention to the psychological consequences of the conflict.


1.3.1.3
Reconstruction

As a result of the conflict, public infrastructure in southern Lebanon has been destroyed. One of the missions of the Belgian detachment will be to  provide assistance in the repairs and the reconstruction, so that the local population can resume daily life as soon as possible.

1.3.2
Paying Special Attention to the Safety of the Personnel of the Belgian Defence Forces 

Defence has decided to deploy its own protection force. These Belgian troops will be in charge of the protection of the Belgian and Luxemburg personnel of BELUFIL. The protection force will operate under direct Belgian command. Thus, the safety of the Belgian troops will be ensured on two levels: by a Belgian protection force and by UN troops.


All Belgian soldiers will be quartered in one place: TIBNIN. Tibnin is centrally located in the deployment zone of UNIFIL, in the Italian sector and there is  a French battalion nearby.


The equipment at the disposal of the Belgian troops has been subject to special attention. This goes for the individual equipment as well as for the collective (i.e. bullet-proof jackets, armoured vehicles, CBRN equipment...)


Before departure and upon return, the participants will be required to give a blood sample. By creating a blood bank, it will be possible to detect if there is a link between the possible appearance of symptoms of a disease later in life and the mission in Lebanon.

1.3.3
In Order to Help Implement UN Resolution 1701 Together with our European and International Partners 

A strong and correct conduct by an international force of which Belgium is part, can contribute to the regaining of peace and security in Lebanon.


The neutrality and impartiality of European countries has been appreciated for a long time in this region. The European countries are therefore the appropriate protagonists to help implement Resolution 1701.


Moreover, a strong Belgian participation in a force with a significant European presence is a necessity to continue to play an important role in Europe. Defence wishes to be a loyal partner and to be this time and time again.

1.4
Medical Treatment Facility (MTF)


The standards of medical care in crisis have to be as close as possible to prevailing peacetime medical standards. This  means Primary Surgery (PS)  within one hour, or when not feasible Advanced Trauma Life Support (ATLS)  within one hour, Damage Control Surgery (DCS) within two hours, Primary surgery (PS) within four hours (Golden hour-principle).

The medical part of the Belgian participation consists of a primary health care facility Role 1 (Advanced Trauma Life Support, Evacuation) and on the other hand a Role 2 medical support entity (Field Hospital - Role 2 Enhanced). It is a Modular build up hospital providing an intermediate capability for the reception and triage of casualties, as well as being able to perform resuscitation and treatment of shock to a higher technical level than Role 1. It will routinely include Damage Control Surgery and may include a limited holding facility for the short term holding of casualties until they can be returned to duty or evacuated. Role 2 may have additional capabilities such as preventive medicine, environmental health capability, dental care, operational stress management, psychiatry or psychology.


According to UN instructions, this Role 2 hospital is to support a UN population in the South of Lebanon of approximately 5000 personnel (total population at risk). 

This medical facility shoud have the capacity to perform 3-4 surgical operations a day with anesthesia, emergency resuscitation procedures and to stabilize the health state of the patient, thus enabling evacuation to the next level of medical care.


The medical support concept UNIFIL consisted of:

*Role 1 facility: 5 Modules ATLS –Evacuation 


*Role 2 facility including the following Modules:


Module In, Module Triage-resuscitation, 2 Modules Damage Control Surgery, Module Intensive Care Unit, Module Holding, Module Dental Care, Module Hygiene – Vetrenary, Module Pharmacy, Module X-ray, Module Laboratory, Module Sterilisation, Module Technical Support, Module Leadership, Module Med Supply and a Module Battle Stress Recovery Unit (Mod BSRU).


2.0
MISSION

The Belgian ‘Battle Stress Recovery Unit’ (BSRU) in Lebanon


(A Psychological Module of the Medical Component, Ministry of  Defence)


Introduction


The mission of Belgian armed forces can comprise certain risks for its personnel. Servicemen are sometimes involved in accidents with physical injuries, sometimes even with fatal consequences. During missions abroad the military personnel can sometimes suffer extreme violence. These ordeals provoke feelings of helplessness, are often unexpected and dreadful exposures to death or mutilation. These critical incidents can incite long-term psychological and social impairment. The Centre for Crisis Psychology (CCP) of the Queen Astrid Military Hospital (QAMH) offers the necessary psychological support for the distressed servicemen in order to support the recovery of the impaired psychological and social balance of the victims. The ‘BSRU’ is a Module of the CCP, and is deployable during missions abroad. The personnel of the BSRU provides the necessary psychological support for personnel, victim or witnesses of critical incidents during their deployment or of Belgian citizens, evacuated from a foreign conflict zone.


2.1
Mission – Core Business

The missions are the ‘Core Business’ of the BSRU. The Ministry of Defence invests in trained personnel, accurate material resources and the appropriate infrastructure.

2.1.1
Psychological Support after Critical Incidents 

UNIFIL troops are confronted with risks which can potentially entail psychological sequelae. These potential risk situations may include: armed conflict, terrorism, air accidents, heavy road accidents, technological accidents, industrial accidents, natural and man-made disasters. Not only the physically wounded need attention. Also the physically unharmed victims may need assistance to re-establish normal feelings of safety and a sense of anticipation or control. They may need support in psychologically working through the emotional upheaval of a confrontation with extreme violence, (threat of) death or mutilation. The Mod BSRU of the Role 2 MTF has an important function in this domain. 

2.1.2
Psychological Evaluation in Case of Repatriation for Psychological or Social Reasons 

During their deployment to Lebanon, some UNIFIL troops may be confronted with difficulties of a psychological (e.g. psychiatric symptoms), social or family nature. These difficulties may reduce their operational functioning. A repatriation can be the appropriate measure. The Mod BSRU Role 2 has a surplus value in the domain of this assessment and provides support to the Chief Role 2 in this matter. 


2.1.3
Psychological Support in Case of Psychological or Emotional Difficulties 

Difficulties of psychological nature can arise in some individuals during the course of the deployment (e.g.  depressive symptoms, anxiety, symptoms of personality disorder, …). The operationality of these individuals can sometimes be maintained during the period of deployment when psychological counseling and –if indicated- medical support can be provided.

2.1.4
Liaison

The Mod BSRU has also a responsibility as an internal liaison within the Role 2 (e.g. to give advice about psychiatric comobidity, to announce bad news, to react to psychological decompensation,…) as well as a liaison between the Role 1 and Role 2 (e.g. contact with the physician Role 1, personnel of the Medical Component,…). The representative of the Mod BSRU is also a member of the Psychosocial Team and works together with the Mental Readiness Advisor and the Padre and/or Moral Advisor. The Psychosocial Team is at the service of the Commander BELUFIL.

2.2
Tasks 

‘Tasks’ are activities on a non- permanent base and in function of the available resources or the exceptional situation.  

2.2.1
Mediation in Case of Interpersonal or Professional Conflicts

In every deployment of a taskoriented group of people, interpersonal conflicts may arise. Although this is a frequent phenomenon, the group cohesion and the quality of the execution of the assignment may be at risk. The mediation by the Mod BSRU Role 2 can diminish this risk. The BSRU – team will actively take part in the functioning of the Medical Installation. This pro-active but non-intrusive approach will enable the Mod BSRU to detect possible interpersonal or professional conflicts in an early stage. The Mod BSRU will help prevent possible escalation of possible conflicts through individual or group counseling.

2.2.2
Active Outreach, Psycho-Education and Preventive Measures

Active outreach is the preferable modus operandi of the Mod BSRU for (stress) prevention and early detection of possible emotional, psychological difficulties. The Mod BSRU wil actively engage in actions which can contribute to the prevention of harmfull psychological processes. To this avail, workshops and presentations will be organised to enhance the coping mechanisms of the participants in the domain of ‘operational stress management’, ‘helping colleagues after incidents’, ‘coping with intense emotions’.

2.2.3 Humanitarian Psycholocial Interventions

The Mod BSRU can provide humanitarian help for the local population ‘within means and capabilities’.

3.0
EQUIPMENT

The equipment of the Mod BSRU consisted of a Set ‘Psycho-education’ (standard literature about psychotrauma, critical incident management, disastermanagement, several dictionaries) , a  Set ‘Counseling’ (‘Seats and sofa’s’, dictating machine) and a  Set ‘Secretary’ (Computer, computerdesk, desk, phone, e-mail-accounts, coffeemachine, waterboiler,… ).

4.0
PERSONNEL

The composition of personnel for the Mod BSRU depends on the possible Commitment Doctrines (Non-combattant Evacuation Operation (NEO), Peace Support Operation (PSO), Peace Enforcement Operations (PEO))  whereby psychosocial support is appropriate. The following available skills  can be selected for a single representation or a team:  a clinical psychologist, a psychiatric nurse, an assistant in psychology and ambulance personnel.

5.0
COURSE OF ACTION

The personnel of the Mod BSRU is able to deliver psychological first aid to individuals or groups and is able to give advice on issues such as how to help victims of incidents. In such cases, the Mod BSRU joins hands with the other members of the Psychosocial Team of BELUFIL and the Psychosocial Services in Belgium. The co-operation between these different members is supervised by the Mod BSRU. Psychological support may also be needed for the families of the involved servicemen or their co-workers at the unit in Belgium.


During these three years of effort, almost every employee of the CCP was directly involved in the BELUFIL operation. It was a mission in which we found the ideal circumstances to try out different formats of psychosocial support (continuous presence of a team, presence of 1 representative, contact teams, rotation after 1 month and after 2 months and this with or without overlaps, different  levels of risk,  location in  proximity of Role 2).

5.1
Individual Counselling

The rightful claimants for individual counseling or discussion groups are UNIFIL-members, the Lebanese Armed Forces (LAF) and the local population (war-victims before 2006 included).


Special attention went to the collaboration with the local translators who are working for UNIFIL in Camp Scorpion.


Psychiatric difficulties (e.g. psychotic reactions, anxiety disorders and personality disorders) remained a minority.


The content of individual counseling sessions usually was about work-related problems, the follow-up of mentioned crisis interventions and difficulties linked to the homefront. 

5.2
Psycho-Education

Psycho-education is a collective term for all prevention activities and sensibilisation initiatives like courses, informative sessions, and presentations. 

e.g. ‘Outreach-leaflets’,  ‘Articles in the Scorpion Magazine’, ‘Presentation Mod BSRU’, ‘Stress management in operation’, ‘Managing critical incidents’, ‘Self-care’, ‘Managing your emotions’, ‘Going Home’, ‘How to handle your children during operation’, ’Gossip for  dummies’,…

5.3
Crisis Interventions

5.3.1
Demining Incident with Serious Medical Injuries (BELUFIL 1: December 2006) 

29th of December 2006 in Majdal Silm, South-East Lebanon, two members of the Belgian Explosive Ordnance Disposal (EOD) – team were seriously  injured (two others were  slightly injured)  during demining activities of a cluster-bomb. 


5.3.2
Accident at Work (BELUFIL 1 : January 2007)

28th of January 2007 in Tibnin, during the maintenance of a military vehicle, a NCO-mechanic got injured.

5.3.3
Demining Incident with Serious Medical Injuries (BELUFIL 1: January 2007)

30th of January 2007 in Aytarun, South-East Lebanon, two members of the Belgian Explosive Ordnance Disposal (EOD) – team were injured (one seriously injured, one slightly injured) during demining activities of a cluster-bomb. One of the deminers walked on a cluster-bomb and his colleague was also injured due to the collateral damage.

5.3.4
Road Accident with a Belgian Armed Vehicle: A Loss of 3 Belgian Servicemen and 1 Belgian Serviceman Seriously Injured (BELUFIL 2: March 2007)

7th of March 2007 in Kfar Chouba, South-East Lebanon, 3 Belgian members of the UN-detachment lost their life in a road-accident during a reconnaissance-mission. About 300 military servicemen in Camp Scorpion (Tibnin) had to come to terms with the loss of their colleagues and at the same time continue the operation. 

The commanders and the psychosocial team in the operational area and the psychosocial team in Belgium immediately coordinated the necessary support.

5.3.5
Shooting Incident with Lethal Consequence (BELUFIL 4: November 2007)

12th of November 2007 near Kfar Sir, South-East Lebanon, a young soldier of the French batallion lost his life in a shooting-incident that happened in the compound during a weapon-handling exercise. 

5.3.6
Domestic Fire (BELUFIL 4: January 2008)

In January 2008 a fire destroyed the home of a local UNIFIL-worker. A Civil Military Cooperation (CIMIC)-Project renovated the building and the Mod BSRU gave psychosocial support to the concerned family. 

5.3.7
 Severe Burn Injury of a Child  (BELUFIL 5: April 2008) 

In April 2008, a mother was given psychosocial support during the hospitalization of her child in the Intensive Care Unit (ICU) and during the medical attendances.


5.3.8
Road Accident in the Malaysian Battalion (BELUFIL 5:  May 2008) 


16th of Mai 2008, during a night patrol, a French tank-crew discovers a Malaysian armed off-road vehicle. There are six casualties (one deceased, one seriously injured, four slightly injured). In collaboration with the French medical services and the Malaysian doctor Role 1, they all have been taken care of (medical and psychosocial) in the Fieldhospital Role 2 in Tibnin.

5.3.9
Accident during Military Engineering (BELUFIL 6: June 2008)

19th of June 2008, during construction activities a crane-driver almost accidently buried a colleague. 

5.3.10
Road Accident  (BELUFIL 6: July 2008)

12th July 2008 in Tibnin, South-East Lebanon, 2 local cars had a collision. 4 Adults and 1 pregnant woman were involved in the accident. The 4 adults were transferred to the Role 2 Fieldhospital with 3 ambulances. The pregnant woman was evacuated to the local hospital in Tibnin. 

5.3.11
Accident with an Armed Vehicle (BELUFIL 6: August 2008)

12th August 2008 in the region of Tibnin, an armed vehicle crashed against another military truck in order to avoid a collision with a local motorcycle. The crew was deeply impressed.

5.3.12
Road-accident with Loss of an Infant (BELUFIL 6:  August 2008)

17th August 2008 in Tibnin, South-East Lebanon, 2 local cars had a head-on collision. 3 Adults and 5 children were involved in the accident. The 3 adults, as well as a young girl and a 20 day old baby were transferred to the Role 2 Fieldhospital. The other children were evacuated to the local hospital in Tibnin. That same evening the baby passed away due to the injuries of the accident.  


5.3.13
Incident with Smokebombs  (BELUFIL 6: August 2008)

21st of August 2008, during maintenance activities of an Armed Infantry Vehicle, phosphorus-smokebombs were launched accidently within the compound. 

5.3.14
Accident with a Light Vehicle (LMV) (BELUFIL 6: August 2008)

24th August 2008 in the region of Tibnin, an armed vehicle turned bottom-up due to reckless driving. The crew and the passengers were deeply impressed.

5.3.15
Demining Incident with Lethal Consequence   (BELUFIL 6: September 2008)

3th of September 2008 in Ayatarun, South-East Lebanon, a member of the Belgian Explosive Ordnance Disposal (EOD) – team lost his life during demining a cluster-bomb. 

5.3.16
Amputation (BELUFIL 7: October 2008)

30th October 2008 a local citizen stepped on unexploded device resulting in an amputation of his right foot in the Fieldhospital Role 2. 

5.4
Mediation


Intra- and interpersonal difficulties between military personnel from different modules (Role 1 – Role 2), between military personnel from different components, with the local population, within the hierarchical structures, within man-woman-relationships, within different cultures.

5.5
Advice to Chiefs


‘Taking the lead’: A presentation which emphasises the responsibility of the leaders in managing an incident.


e.g. Advice about repatriations, mental preparedness, leadership, internal and external communication during a crisissituation, alcohol issues, attitude towards rumours and gossip, mediation situations, dealing with undesirable sexual behaviour,....


5.6
Evaluation of Repatriations

The aftermath of a critical incident, a funeral, hospitalisation of a family-member, a very sick child, death of a meaningful person ( in operation or at  home), personal problems, rotation politics, alcohol abuse, relationship difficulties, medical evacuation, psychiatric decompensations, a general anxiety disorder,…  were reasons to be repatriated. Advice was asked in order to decide if repatriation was appropriate and if there should be opted for a temporary or an definitive repatriation. 


A BELUFIL-specific procedure for repatriation, with decision tree, was written during the mission.  

5.7      Exercises

5.7.1
Blue Screen-Exercise 

Exercise in which an attack on the compound is simulated.


5.7.2
Mascal-Exercise 

Exercise in which there are a very large number of Belgian casualties. The goal of this exercise is to evaluate an internal emergency plan and a psychosocial intervention plan. All present caregivers and all present servicemen take part in this exercise. 


5.7.3
Fire-Exercise 

Fire-alarm exercise on the compound-grounds. The necessary intervening teams are activated and mobilised.


5.7.4
Shooting Exercise

Exercises to further practice the necessary shootingskills.


5.7.5 
Relaxation Exercise

This was proposed by the Mod BSRU. All military personnel present in the compound could take part and use this to their advantage.

5.7.6
Teambuilding Activities

Climbing and rope-exercises with competitive elements.


5.8
Visitors

HRH Prince Filip of Belgium, the chairman of the European Union, Belgian Minister of Defence, the Chief of Defence, the National Component Commander, Generals, Belgian and/or European Ministers,  Governors, Press-representatives (written, TV, military Televox-team), local authorities, family members of deceased and/or wounded military personnel, Libanese psychologists,… made a visit to Camp Scorpion. 


5.9
Questionnaires


5.9.1
Well-Being in Operation

Half-mission questionnaire with feedback for the present military personnel and their Chiefs.

5.9.2
Impact of Event Scale (IES)

The IES  was asked to complete after crisis intervention FRABATT (Shooting incident 5.3.5.). 


5.9.3
Chair of Sociology of the Royal Military Academy 

Royal Military Academy studied ‘The life of Belgian military personnel in operation’.  

5.10
Briefings


5.10.1
Way of Life (WOL)

Meeting with the different superiors and the Psychosocial Team to improve the comfort of the personnel during the mission.


5.10.2
Senior Medical Officer (SMO)

Daily meeting with the SMO and the Module-Chiefs of the Medical Treatment Facility Role 1 and Role 2.


5.10.3
Meeting Psychosocial Team 


Daily update, intervision and supervision of psychosocial activities within the Psychosocial Team. 


5.10.4
Well Being 

Meeting with the different superiors and the Psychosocial Team to discuss the general  wellbeing and mental  conditions of the personnel. 

5.11
Standing Operation Procedures (SOP) – Publications


5.11.1
SOP Mod BSRU 

The goal is to clarify the mission, tasks and functioning of the Mod BSRU of the MTF Role 2 in BELUFIL. 

5.11.2
SOP Crisis Communication 

Goal is to describe the communication in case of a critical incident. How to reach people that we wish to inform (speeches, bochures, procedures, methodology,…) and with which priority does this need to happen? 


5.11.3
Column ‘Gossip for Dummies’ 

A 6-weakly publication (ad valvas) to limit gossip in the compound. 


5.11.4
Scorpion Magazine 

Magazine with publications about the life and work of the military personnel during the mission.


5.12
Daily Activities 

Establishment Day, Regimental run, Commemoration Day, clean-up, sports, distribution of mail, meals,  parades,…

6.0
LESSONS LEARNED

The Lessons Learned are joined, taking the stages of a mission  into account (before, during and after the missions).

6.1
Before

The Mod BSRU should be able to take part in all preparatory military exercises. This preparatory phase can be very useful to get into contact with the participants and to build a relation of trust. This should lower the threshold to the Module BSRU during the mission.  


It is important that all the participants of the psychosocial team (away- & home-team) meet each other before the start of a mission so that the work during the operation can take place in a smooth way.  


The Mod BSRU and its personnel should always be ready and prepared to leave on a mission (materials and means, medical ability).


There should be a standard way to  registrate the activities of the Module BSRU. 

6.2
During


The personnel CCP must be able to answer the needs of the situation abroad: a Peace Support Operation asks another composition of available personnel compared to a Peace Enforcement Operation. 


A permanent presence is better than, for example, the fly-ins or a temporary contactteam. The temporary contact teams had to deal with a more difficult integration, which raises the threshold instead of lowering it. 


The absence of personnel, due to participation in the missions, has consequences for the home-team. The ‘full-time equivalents’ of available CCP-personnel, that work in the Queen Astrid Military Hospital, lowers due to long term participation in missions abroad. 


Giving psycho-education and organising other activities in relation to this, facilitates the accessibility of the Mod BSRU. 


A rotation of personnel every 2 months was the best formula for the  Mod BSRU in the BELUFIL operations. In this way we were able to deliver  a certain continuity and thus also a lower threshold. This formula had no negative consequences for the CCP home-team. Every rotation should have a certain overlap which is necessary to guarantee a good follow-up of the running activities.  


The way the Mod BSRU works is complementary to and in cooperation with the other members of the Psychosocial Team. It is necessary to explicit the mandate of the Mod BSRU and that of its  partners to the military personnel.  


Important for a good functioning of the Mod BSRU is its location and accessibility. Counseling sessions should take place in a private atmosphere.


A good cooperation with the physician of Role 1 and the physicians of Role 2 are important for good references to the Mod BSRU. 


The Mod BSRU had an international character. Other nationalities could also make use of our services. 


Taking into account the international character of our mandate, cooperation with translators is sometimes necessary to achieve good results. 


The respresentative of the Mod BSRU is counselor and military at the same time. Being a military and taking part in the daily activities lowers the threshold. 


Organising trainings for key-personnel has positive influence on the accessibility of the Mod BSRU. 

6.3      After 

The data of the work done in operation must be passed on correctly to the home-team in order to organise a correct follow-up. 


Evaluations of the functioning of the Mod BSRU and its other psychosocial partners give valuable information that can be used in future operations. 

7.0
QUID FUTURE

We can distill some conclusions from the past BELUFIL missions. A few of those can already be found in current procedures.


A good screening before departure of participants should remain a point of attention. In this way psychiatric and/or psychological problems surfacing during the mission can be reduced to a minimum.


In the meantime, a Specific Procedure (SPS) after critical incidents was written down. This allows that all information of critical incidents is passed on to the Operational Centre of Defence (COps). COps activates all relevant psychosocial actors, taking the needs of that moment into account.  


All psychologists in the Belgian military are trained in a course ‘crisispsychology’. This training is given by the CCP-members. 


Taking part in the course ‘Disaster management and Disastermedecine’ at the Catholic University of Leuven is a good preparation for the CCP-personnel in the reception of ‘after Mass Casualties’.   


In the training for the personnel of the Medical Component (Officers, Physicians, Nurses, Non-Commisionned Officers, and Soldiers) now goes more attention to the potential operational requirements (‘Stress and stressmanagement’, ‘Operational stressmanagement’, ‘Handling critical incidents’, ‘Selfcare’). 


Training the CCP-personnel in the English language is wishful because of the international character of the Mod  BSRU and its possible cooperation with translators. 


Competencies and expertise in the field of critical incidents and trauma needs to be maintained by permanent in-service training. This can be realized by taking part in symposia and congresses in Europe (e.g. the European Society for Traumatic Stress Studies (ESTSS)), following a training to become a counsellor or a training in mediation and/or announcing  bad news,…).


Taking part in military exercises (with available capacities of the Mod BSRU) is necessary to keep up the needed skills. The yearly participation in the exercise ‘Evacuation of Belgian citizens from a foreign conflictzone’ is a good example. 


The existing psychosocial platforms (national and regional) must be expanded to maximise the cooperation with the psychosocial partners in the Ministry of Defence (Mental Readiness Advisors in operation, Social Services, Service of Religious and Moral Support, Medical Component).

8.0
CONCLUSION

We  declare that for the described BELUFIL-missions (BELUFIL 1 to 8/1) during the activities of the Medical Treatment Facility Role 2, a permanent presence of a representative of the Module BSRU, for a period of 2 months, was  a surplus value and an optimal format for the psychosocial care of the military personnel and their hierarchy. A good ‘hand-over and take-over’ of information (about several achievements and files) at the rotations was very important for the continuity of the psychosocial care. 
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Abstract 

Deploying military members have a variety of support requirements which need to be met in order to ensure that they remain connected with home and family.  Within the Canadian context, this role is fulfilled for Regular Force members by their unit’s rear-party located at their home base in Canada. One of the duties of the rear-party is to address any family or personal matters that individual unit members experience during their deployment. Yet Reservists typically do not receive this type of unit support when they deploy. Recently, in response to the challenges faced by Reservists in Canada, a Commanding Officer instigated a rear-party advocate system as an initiative to better support Reservists and their families. This paper examines this system, colloquially known as the ‘buddy system,’ developed for Canadian Forces (CF) Reservists. This involved assessing the ways in which the system has been set up, how buddies were matched with deploying Reserve members, the role of the buddy in supporting the deploying Reservist and their family, the benefits and limitations of the system, along with recommendations for improving this system. These findings can be used to improve upon the existing system and assist other countries who either have, or are interested in developing such a system to better support their Reserve community.    


1.0 INTRODUCTION

In 2007, the Inter-allied Confederation of Reserve Officers (CIOR), an independent body representing Reserve officers from 28 North Atlantic Treaty Organization (NATO) members and 8 associated countries, held a symposium on Post-Deployment Care of Reservists. The symposium summary report noted that many countries have experienced challenges generating sufficient forces to sustain international missions in support of their post-cold war commitments to expeditionary operations (CIOR, 2007). Many of these nations have therefore had to draw on their Reserve Forces to a greater extent in order to meet their obligations. The CIOR symposium summary indicated that of current deployments, up to 25% of the individual nation’s committed forces consisted of Reserve Force members.  


The need to support these Reserve Force members and their families, the challenges faced in supporting them, and the ramifications of not supporting them adequately were all concerns addressed in CIOR’s 2007 Symposium. Reservists not only face many of the same deployment-related stressors that Regular Force members do, they also face unique challenges. Some of these challenges include, 

…tracking/contact in the civil sector, loss of civilian occupation resulting from their deployment, separation from their operational unit and the inherent support including isolation from support bases, and families that may lack context and experience to understand their loved ones’ trauma. (CIOR, 2007, p.1) 

One of the main challenges in supporting Reservists is the consequence of their movement from the civilian sector to full-time military service when they deploy and their subsequent return back into the civilian sector post-deployment.  Accordingly, CIOR (2007) indicated concern regarding the families of Reservists who may be less connected to the military, employers and the education system, as the Regular Force organization is not always well equipped to provide assistance with problems arising from these sources. How we support our Reservists in the face of these challenges has implications that extend well beyond individual well-being, and is a topic deserving of further attention.


Recently, in response to the challenges faced by Reservists in Canada, a Commanding Officer instigated a rear-party advocate system as an initiative to better support Reservists and their families, this practice has since spread to other units. Although the manner in which the system was implemented varied depending on the participating unit, in general, a non-deployed member of the Reserve unit serves as a contact and support for the deployed member and their family during deployment. This non-deploying member is colloquially known as ‘the buddy.’ This terminology has extended to the rear-party advocate system as a whole, which is commonly referred to as ‘the buddy system.’ 


In accordance with CIOR’s concern regarding Reservists and their families receiving adequate support both during and following deployment, the post-deployment care symposium produced a number of recommendations. The need for these recommendations arises from the fact that there are wide variations among NATO nations in the amount of support for Reserve members pre- and post-deployment in comparison to what Regular Force members receive (CIOR, 2007). 

An informal buddy support system is consistent with two of the recommendations developed during the post deployment care symposium.  One of the CIOR (2007) recommendations focuses on monitoring support provided to the family members of Reservists, and on developing processes to ensure their experience is equitable to that experienced by the families of Regular Force members. Ensuring Reservist families have adequate support is important since a lack of such support is one of the main factors contributing to post-deployment and reintegration difficulties (CIOR, 2007). More generally, 


The “military family unit” does not exist for Reservists in the same way as with the Regular Force. There is no social safety net with other service families on bases or training establishments. Therefore the Reservist’s family often faces greater isolation. Support also varies widely within different deployments within the same nation. In many cases, the support to family was provided based upon the willingness and commitment of the “rear-party” organizations for the unit deployed. Some units and organizations were very active while others never communicated over the entire deployment. (CIOR, 2007, p. 5)      


The second recommendation that is consistent with an informal buddy support system as a means of supporting deploying Reservists and their families is having a “rear-party” advocate for Augmentees. Although there have been instances where Reservists have deployed as a formed unit, on many occasions it is individual Reservists who supplement deploying Regular Force units. However, it is possible for Regular Force members to deploy as Augmentees with another unit. Regular Force members who deploy typically have a “rear party” located at their home base whose responsibility is to assist them, and their families, with issues that might arise during their deployment (e.g., pay related issues) and their return home (e.g., rights and obligations, available support resources). In light of this lack of formalized “rear party” support, it was recommended that Augmentees, in many instances Reservists, be assigned a rear-party advocate who is knowledgeable and experienced to assist them in solving any problem during and after their deployment (CIOR, 2007).

1.1 Purpose

Thus, the purpose of the present paper is to discuss research which examined the ‘buddy system’ developed for the Canadian Forces.


The main objective of this research was to better understand this version of an informal buddy support system.  This involved investigating: 1) the ways in which the system had been set up; 2) how buddies were matched with deploying Reserve members; 3) the role of the buddy in supporting the deploying Reservist and their family; 4) benefits and limitations of the system and; 5) possible recommendations for improving this system.  


It is anticipated that the findings from this research can be used to improve upon the existing informal buddy support system for CF Reservists and their families and can aid other NATO countries who either have, or are interested in developing such a system to better support their Reserve community.    


2.0 METHOD

2.1 Participants

Participants consisted of 24 individuals who were: 1) Individuals involved in the implementation of the informal buddy support system; 2) Reservists deploying, or who had returned from deployment, and were matched with a buddy; 3) Reservists who served as buddies; 4) Reservists deploying or who had deployed and were not matched with a buddy. 


With 5 year age categories spanning 20-54 years, the 30-34 year category comprised half of the participants, and the 20-24 year category comprised almost a third. Sixty-two percent of the sample consisted of junior non-commissioned members while 38% were senior non-commissioned members. Thirty-one percent of participants were married or living common law with no dependents (i.e., children or elderly dependents), 38% were married or living common law with dependents, and 31% were single (i.e., includes divorced, widowed, or separated individuals).  Twenty-five percent of participants had five or fewer years of military service, 12% had six to ten years of military service, 44% had eleven to fifteen years of military service, while 19% had 16 years or more of military service.  Forty-four percent of participants reported not having deployed on any United Nations (UN)/NATO tours, 38% reported being on one UN/NATO tour, while 18% reported being on two or more UN/NATO tours.      


Also, although not formally included as participants in this research, individuals involved in formally supporting deploying military members and their families were consulted. They were asked about their experiences with Reservists and their families, what they thought the Reservists’ unique support needs were, and what types of support their organization provided. This provided the context with which to better understand how the informal buddy support system relates to the more formal support systems available to deploying Reservists and their families.           


Individuals involved in the implementation of the system were interviewed about their roles and knowledge of the system. Reservists who had served or were serving as buddies, and Reservists who had deployed either with or without a buddy, all participated in a focus group session and then completed a brief survey. Individuals who were unable to attend the focus group session were interviewed at a later date.  As participants involved with the informal buddy support system, they were asked questions regarding the support needs of Reservists and their families, their knowledge and experience with the system, how the matching of buddies with deploying members occurred, their thoughts regarding the benefits and weaknesses of the system, along with any suggestions regarding improvements to the system. 

2.2 Data Analysis


A content analysis was conducted on the focus group and interview data using conventional qualitative data-analytical tools and techniques. Specifically, NVivo8, a qualitative research software package created by QRS International (Melbourne, Australia) was used to identify and categorize themes and issues pertaining to specific interview/focus group questions as well as themes and issues that emerged from the focus groups and interviews. The analysis involved two stages.


The first stage involved a preliminary analysis of the data to determine the structure of the coding scheme. This process was done using a modified Delphi technique. The Delphi process as applied to this setting can be described as a consensus based method of aggregating opinions of a team or set of experts (Murry & Hammons, 1995)  The co-authors and a member of the data-collection support staff met on two occasions to discuss and debate the coding scheme. Consensus was achieved on the second meeting, resulting in a coding scheme. This coding scheme was applied to a few of the interviews and focus groups to ensure that the coding scheme was able to capture all of the themes emerging from the data and that there were no gaps (i.e., data that is not able to be coded using the existing coding scheme). The adequacy of the initial coding scheme was assessed in two subsequent meetings at which time modifications were introduced. This more refined coding scheme was then imported into NVivo8.  


For the second stage of the analysis, all the interviews and focus groups were analyzed by two individuals using the refined coding scheme. One individual coded all of the interviews while another individual also independently analyzed them. The same procedure was applied to the analysis of the focus groups. Each individual’s analysis was then merged into one final document. 


3.0 Results


The following results pertain to the six main themes, and their respective subthemes, that emerged from the content analysis of the interview and focus group data. The three largest, i.e., most prominent, themes pertained to the flexible set up and use of the system, the nature of the relationship the buddy has with the deployed Reservist, and the nature of the relationship the buddy has with the family. The three other themes were the benefits of the informal buddy support system, the issues associated with use of the system, and recommendations for establishing and using the system.  

3.1 Flexible set up and use

The largest theme pertained to what the implemented buddy system looked like or thoughts about what it could look like. The most consistent comments participants made about the system centered on the necessity for the informality of the system. They indicated that the system was informally implemented within their unit and that they preferred it that way. As one participant said, “If you try to formalize it too much...I don’t think it will be as effective.”  The other comment that was frequently mentioned by participants was the need for flexibility of the system. As one participant noted, “…it all depends, every case is different so you can’t make a model to fit every situation.”  In fact, there was no typical way in which the system had been set up across units. In some units the focus of the system was primarily the deploying Reservist while in others the informal buddy system was a part of a larger family support system set up by the unit.   

3.2 Nature of relationship with buddy 


The focus of this theme was the nature of the buddy’s relationship with the deployed member. This included comments regarding the frequency of contact and type of contact. Participants reported a wide variety of ways buddies and deploying Reserve members were matched. Many participants reported having a pre-existing friendship with their buddy, while some reported having a buddy assigned to them, and still others had an experienced senior Reserve unit member serve as their buddy. Many participants indicated, irrespective of how they were matched with their buddy, the importance of having a pre-existing relationship. One participant who served as a buddy on more than one occasion indicated that, “…the one fellow that I did have a pre-existing relationship with, there was a lot more contact, and it was a lot more deep and much more detailed.”


The type and frequency of contact between the buddy and the deployed Reservist was partially determined by accessibility of phones and the internet. The most common method Reservists used to maintain contact with buddies was via the internet, i.e., e-mail or Facebook. Many participants reported limited time on the phone so this means of communication was typically reserved for contacting families back home. A minority of individuals sent letters or postcards. Care packages were also sent by buddies to the deployed member.  Many participants indicated that communication between buddies and the deployed Reservist was informal, and simply involved saying “hi” and asking how things were. Some described the buddy as a link between the deployed member and their Reserve unit back home. 


3.3 Nature of relationship with family


Next to the nature of the relationship buddies have with their paired Reservist, the buddy’s relationship with the deployed member’s family also emerged as an important theme.  Some participants reported having a pre-existing contact with the deploying member’s family while others did not know the family well. The benefits of having a pre-existing relationship with the family were noted by one participant:


 …the benefit lies in that the buddy has a close connection with the actual family which works well if your buddy in Reserve life is your friend in civilian life, so the family feels comfortable dealing with them.

A few participants indicated that families were not really a part of the system, and that the system focused on the deploying Reservist. Others commented that some families do not really want to be contacted, by the buddy, or by the military in general. This partially influenced the amount of contact the buddy had with the family. 


Participants provided many examples of the types of support provided by the buddy. These included assistance with chores, social outings, providing information, and listening to concerns the family had, for instance about the welfare of their deployed family member. It was remarked by a few participants that the buddy connected the unit with the family and vice versa. As one participant said about their buddy, “…he was like the middle man between…. my family and the unit.”

3.4 Benefits


The benefits from the informal buddy support system emerged as one of the major themes. Participants mentioned benefits of the system as viewed from the deploying Reservist, their family, the Reserve unit, and the buddy.  Some commented that individuals lacking an adequate social network would benefit the most from this system.  


The main benefit of the system as expressed by participants was the reduction of stress for deploying Reservists and their family.  As one participant said with respect to the deployed Reservist, “I guess they’re always worried about how things are going at home, so it’s a bit of a reassurance that there’s somebody there to help keep an eye on things and help out.”


As for the families, one participant noted, “…the families…they benefit from the, lower level of stress because they know, if they need anything, they have a number to call….and somebody will help them.” 


Another benefit that the deployed Reservist and their family experience is a sense of connection, of being cared for. This was reflected in a comment made regarding the benefits of having a buddy, “Like, you leave and there’s still people there wondering hey what’s up, what are you doing, that’s not your immediate family.” 


With respect to the family members, one participant said, “…they need to feel connected…to the military and to… the member. And that’s…one of the primary roles of the buddy system, is to keep them connected.”


The major benefit of the system for the Reserve unit is that of communication. More specifically, the buddy provides a means for the Reserve unit to keep in contact with the Reservist during their deployment, and also post-deployment. This was reflected in the following comment made by one participant, “….we could use that person to get hold of them if there was something we needed to pass on and get some information we needed…”


The buddy also connects the unit with the deployed member’s family. Additional ways in which the system could be of benefit, as noted by a few participants, is in assisting Reservists to reintegrate, and also by contributing to retention. 


3.5 Issues 


This theme focused on the challenges or drawbacks associated with the informal buddy support system. One of the issues participants mentioned was that they have other work-related responsibilities that needed to get done. Some participants reported having limited time to complete their duties and this would be another responsibility for them. Participants mentioned that obtaining greater support from the Canadian Forces, in the form of extra time to run the program, along with funding to support the program, would be useful.  However, there was a concern about increased expectations that might accompany such support. This concern is exemplified in the statement made by one participant, “Funding is very tricky because… once you start funding the program then it has to be…measurable and it has to produce results.” 


Another concern was the stress that might be experienced by the buddy as a result of carrying out their role. Participants provided a variety of possible sources of stress including the family of the deploying Reservist not wanting to communicate with anyone in the military, the buddy not being able to answer questions that the family has because, for example, they do not have access to the required information, or if something happens to the deployed member. Acknowledging the important role played by buddies, some participants indicated that buddies deserve more recognition for their contribution than they typically receive. It was felt that this could assist in recruiting future buddies. As one participant said about recognizing buddies: 


It doesn’t take anyone any time, money or energy at all to do it. But it’s to recognize a person. And I think it’s important because it makes the person feel like they did a good job, if of course they did a good job, it makes other people go, “If I did that job, I would get recognized too.”


The last concern pertained to buddies not being able to fulfill their role. Examples provided when this might occur are: when the buddy leaves the unit or the military during a deployed member’s tour, or when demanding commitments keep them from their buddy role. As one participant commented on this type of situation, “That can be difficult because you have to remember that they may start with a certain peer or buddy who may leave when they’re on their tour.”


3.6 System set up and use recommendations


The last major theme pertained to the recommendations made regarding the set up and use of the informal buddy support system. The first set of recommendations put forth by many participants involved ensuring the system remains flexible while at the same time providing it more structure. For example, allowing deploying Reservists to “opt out” of the system but ensuring on paper they have a buddy in case they unexpectedly require assistance.


The need to provide resources to better support the system was mentioned by participants. People were one type of resource mentioned. One participant discussed the use of a facilitator to aid in the organization of the system. Another mentioned inviting a variety of experts to come in to informally visit the unit and talk about relevant topics: 


A support person, such as career counselor, or mental health counselor, or a psychologist, to just come out every once in while, we’ll take them around and introduce them to the people, and they can have informal discussions with them about different things.

Others mentioned it would be useful for the members of the unit if recently deployed individuals would share their experiences. Another set of recommendations focused on support for buddies. For example, participants mentioned providing buddies with key contact numbers. Because of limited time, eliminating lengthy training for buddies was stressed by some participants. Otherwise, this might be a disincentive for buddies who volunteer for the role. The idea of having a ‘back up buddy’ or greater number of peer support members per deploying Reservists was discussed by some. 


Improving communication was another recommendation. More specifically, units should provide more opportunities for buddies to meet with the deploying member’s family before deployment. As one participant said:


…I think it would be easier if we had…some form of direct communication that was started by the unit before they went over as opposed to just like, “Here, you’re the buddy, you know, to the family if you feel like it.”

Also, some participants indicated that greater communication about the informal buddy support system needs to be provided to deploying Reservists and their families. 


4.0 Discussion


Individuals involved in the informal buddy support system reported that the system would be of benefit to deploying Reservists and their families. This supports CIOR’s (2007) recommendation regarding the need for a “rear-party advocate” for deploying Augmentees. This informal system enables Reservists and their families to obtain the support they may require and do not receive through other formal support systems. 


4.1 Role of Buddy System in Relation to more Formal Support Systems


 This informal system is meant to complement existing support resources available to Reservists and their families. Formal support resources are available to deploying Reservists and their families. In the Canadian context, one such organization is the Military Family Resource Centre (MFRC) which has centres located across Canada. One of the MFRC’s functions is to assist families of deploying military members by providing them with deployment related information, support services, etc. Although the MFRCs undoubtedly provide invaluable support to a number of military families, typically they are located on military bases. This poses difficulties for many Reserve Force families who for the most part do not reside on military bases. In fact, they may not reside in the local area where the MFRC exists. Accordingly, attending support groups, information sessions, or making use of available child care services may not be possible for Reservists’ families. This undoubtedly is not a unique issue to the Canadian military context and this represents a situation where an informal buddy support system can be of benefit.  If one of the criteria suggested in matching a buddy with a Reservist and his/her family is that the buddy be located in the same local area as the family, this would enable the buddy to have more contact and to provide more individualized support to the family than would be provided by formal support resources. 


Aside from the geographic proximity of formal support organizations to Reservists and their families, another limitation is that these types of organizations are not familiar with the support preferences of individual families. However, since the buddy ideally has a pre-existing relationship with the deploying member and his/her family they have a better understanding of their support needs and preferences. The buddy could have a pre-deployment conversation with the family about their preferences regarding: 1) type of contact (i.e., e-mail, phone, in person), frequency of contact (e.g., once a week, bi-monthly, monthly), and type of support desired (i.e., information, someone to talk to about concerns, assistance with chores, someone to socialize with). It is important that the needs of the family be considered, as the receipt of unwanted support, or the wrong type of assistance, could in fact be an additional source of stress to the family (e.g., see Antonucci, Akiyama, & Lansford, 1998; Rook, 1984). 


4.2 Flexibility and Informality of the System


One of the consistent messages to emerge from this research is that individuals want the buddy system to remain informal and that it be able to be adapted to suit the needs of different Reserve units. Participants felt that a “one size fits all” approach was not desirable.  Reservists wanted the flexibility to set up and use the system in ways that worked for them. Factors such as geography, time constraints, number of Reservists deploying, number of new unit members, deployment experience of unit members, etc. could impact on the feasibility of setting up an informal buddy support system in one way versus another. Accordingly, in order to have this flexibility participants felt it was important to maintain the system’s informality. In order for the system to be of most benefit it has to be set up and used in a way that is the most advantageous for a particular Reserve unit. 


4.3 Duration of System


Participants indicated that the informal buddy support system needs to begin with pre-deployment and continue into the reintegration phase of the deployment cycle. The potential shortcomings of having a system that does not cover the full deployment cycle were apparent as evidenced in the current research. In some instances, a deployed member was assigned a buddy after the Reservist had already deployed. Thus, the buddy did not have the opportunity to meet the deployed member’s family pre-deployment. It is during this time when the family may already be experiencing deployment related stresses such as pre-deployment training separation. This type of separation may be more difficult for the families of Reservists, who may not be as familiar with these types of longer separations and may not have the same types of support resources available to them as do their Regular Force counterparts (e.g., other military families living on base) (AMVETS, 2011; Smith, 2010).  There are also benefits to extending the system beyond the point when the member returns from a deployment. This would allow the buddy an opportunity to informally talk to the person about how they are doing and whether they may be experiencing any deployment and post-deployment related issues. Ideally, the buddy would be provided with information regarding occupational stress injuries (OSIs) that would assist them in this endeavour. Extending the buddy system to the post-deployment reintegration phase would also be of benefit to the Reserve unit who may have limited contact with the member post-deployment. Thus, the buddy provides the unit with a connection to the recently returned member and their family which they otherwise would not have. 


4.4 Importance of Pre-Existing Relationship 


Matching a buddy with a deploying Reservist based on a pre-existing relationship, in particular having a friendship, was deemed the most desirable way to match individuals. Whenever possible, this matching should be done on a voluntary, and not on an assigned, basis. Having the buddy be familiar with the family prior to the Reservist deploying was also considered to be important. Ensuring the buddy has an opportunity to meet with the family pre-deployment enables a level of comfort to develop so that the family is not hesitant contacting the buddy when they require assistance. It also allows both parties to discuss preferences regarding the amount and type of contact.   


4.5 Benefits of the System


The informal buddy support system benefits the deploying Reservist, their family, the buddy and the Reserve unit. For Reservists deploying, concern about the welfare of their family is one of the many stresses they may experience during their deployment. This stress is reduced by having someone, their buddy, “check in” on their family, ensure they are doing well, and assist them with any problems they may have. It also may make them feel more closely connected to their home Reserve unit as their buddy provides a mechanism through which their home unit can keep in contact with them and their family. As well, the buddy is seen as someone they can talk to back home, outside of their family. They understand them in a way their family does not (i.e., they can talk to their buddy about deployment & redeployment related issues they may not want to talk to their family about). Their buddy is viewed as someone who cares about their welfare.  


For the family of the Reservist, knowing that there is someone they can contact if they need anything can reduce some of the stress they may be experiencing.  What is also important is that the buddy can be contacted outside of the military’s operating business hours if needed.  The buddy can assist them with a variety of support needs (e.g., chores, listening to concerns, providing information, socialization) thus providing a sense of being cared for and supported. 


 The main benefit the system has for the deployed member’s home unit is that it provides them with a way to communicate with the Reservist and their family. In fact, the buddy was viewed by some as being a mediator, someone who can assist each of these groups in communicating with one another. Typically, as soon as the Reservist commences pre-deployment training they are no longer considered to be a part of their home Reserve unit. They are now a part of the unit they are deploying with and thus have a different chain of command. Accordingly, their home Reserve unit loses contact with them during pre-deployment training and while they are in theatre. The buddy is able to bridge this gap by enabling the home Reserve unit to contact the deployed Reservist if they need to pass on any important information or if the Reservist needs information or assistance from their home unit. This role would normally be fulfilled by the rear-party system in the case of Regular Force members. The buddy is also able to convey information that the unit may want the deployed member’s family to know including upcoming events or deployment-related information. Finally, the buddy allows the Reserve unit to be aware of how the Reservist is reintegrating.  As one participant said,


….another positive is…for reintegration a lot of guys tend to disappear…and it gives us another way to make sure that we stay in contact when they’re on leave through their buddy who is usually someone they’re close with so knows how to get a hold of them.


Thus, the buddy, because of their relationship to the member they were matched with (i.e., typically a pre-existing friendship), can have a role to play in the reintegration process. They are in a position to know if their friend is experiencing problems, and be attuned to behaviour that is out of character for their friend. 


Further, participants indicated that it is during the reintegration phase of the deployment cycle that the Reservist may particularly need the support of their buddy. More specifically, many of the participants who had deployed indicated that it was important during their deployment for them to receive support from their fellow deployed friends/co-workers and that they received the most amount of support from these individuals. While perhaps not unexpected, there are some potential drawbacks associated with the strong connections Reservists may make with the individuals they deploy with. In many instances, Reservists do not deploy as a unit but instead they deploy as Augmentees (i.e., they augment Regular Force units). Thus, connections are developed during pre-training and are maintained as they work side-by-side with the Regular Force members they deploy with. However, these relationships become severed post-deployment after the Reserve Force members return to their home unit.  It is during the reintegration phase of the deployment cycle when the Reserve member is adjusting to life back in their home country when one of their most important sources of support is lost. This is where the potential benefits of the informal buddy support system may serve to fill that gap. 


Buddies can also benefit from their participation in the informal buddy system. As one participant said, 


…for the buddies…I think they feel like they had a significant role, not only in being able to help out a friend while he’s deployed—but also to help in the larger mission that we’re involved with….and I think they have a lot of personal satisfaction from caring for the family members.


4.6 System Limitations 


There are a few limitations to the system with respect to its current implementation. First, running the system takes time. The importance of the informal buddy support system is recognized. However, Reservists indicated that they already have many duties that need to be completed during the time available to them in the course of their work hours with the Reserve unit.  


There is also a concern for the possible stress that buddies may experience as a consequence of their role (e.g., how the buddy would manage with unexpected events such as injury of the deployed member, difficult family). Finally, there is the issue of what should be done when a buddy is no longer able to function in their role. These are the types of concerns that were taken into account when recommendations were developed for improvement of the system. 


4.7 System Recommendations


System recommendations can be classified into four main categories.  The first category focuses on recommendations regarding how the system should be structured. The second category focuses on the need for resources to further enhance system functioning.  The third category of recommendations focuses on who would be best suited to the role of a buddy. The final category of recommendations highlights the importance of providing recognition for the contribution made by buddies.    


4.7.1 System Structure


Keeping the system informal and flexible in order to best meet the needs of individual Reserve units is essential. However, there is a need for increased system structure. This supports the smooth running of the system. For example, one participant recommended that buddies make a ‘mandatory courtesy call to families’ once a month on their parade night to see how the deployed member’s family is doing. Another recommendation put forth is for more than one buddy per deploying member, i.e., the need for a ‘back up buddy’ in case a buddy is unable to fulfill their role. Finally, ensuring that participation in the system is voluntary is also important. 

4.7.2 Providing Resources


It is necessary to have support from all levels of the organization for the informal buddy support system. Providing resources is one way of supporting the system.  An example of one such resource is having experts (e.g., psychologists, career counselors) informally visit Reserve units. They would speak with unit members about issues such as what to expect during the reintegration process which would assist buddies and returning members in better identifying OSIs.  


Another valuable resource is the knowledge and experience gained by Reservists who have recently returned from a deployment. These individuals could share their deployment experiences with other members of their unit. This would be of particular importance to less experienced Reservists in the role of a buddy.         


Having someone acting in the role of a facilitator would aid in the organization of the system. One of the functions of the facilitator could be to arrange meetings where buddies could meet to discuss any issues they may be experiencing. If the issue is of a sensitive nature, the buddy could meet one-on-one with the facilitator.  


There is also a need to provide buddies with a brief one or two page document detailing key contact numbers, advice on how to best communicate with families about difficult issues, who to consult if they encounter a situation they do not know how to handle, and other relevant material. This would not only save the buddy time but would assist in alleviating some of the anxiety they may experience. 


4.7.3 Effective Buddies

Aside from providing individuals serving as buddies with the resources to better enable them to carry out their role, it is equally important to ensure that individuals who volunteer to be buddies have the necessary pre-requisites to be effective buddies. Some of the characteristics used by participants to describe individuals who would make the best buddies are: maturity, reliability, good communication skills, a pre-existing relationship with the deploying Reservist, and if possible their family.  Although it may not always be possible to find individuals who possess all of these characteristics and are willing to volunteer to be someone’s buddy, it would be desirable to select individuals with as many of these attributes as possible. 


4.7.4 Buddy Recognition 

The final recommendation is that buddies receive recognition for their contribution.  This serves two purposes. First, it thanks the buddy for their time and effort which is important since serving as a buddy is a voluntary role. Second, it can assist in the recruitment of buddies in the future and thus aid in sustaining the system.  


5.1 Increasing Resilience


Finally, it is important to note that enhancing the support resources available to Reservists and their families through such avenues as an informal buddy support system is one way of bolstering their resilience. More specifically, social support is an external coping resource that is able to impact resilience through a variety of pathways. A number of studies have shown that the perceived availability and use of support lessens the negative impact of stress on health (see Berlin & Berlin, 1991; Schwarzer & Leppin, 1989; Uchino, 2006).  In light of the many deployment-related stresses experienced by military members and their families in general, along with their unique Reserve-related stresses, the use of an informal buddy system is one to way to enhance the coping resources available to them, thereby bolstering their resilience. 


Ensuring that Reservists and their families are adequately supported is not only important for their health and well-being but also important for operational effectiveness.  As the CIOR (2007, p.1) states, “ …it is clear that inadequate post-deployment care of Reservists will result in these individuals not volunteering for future deployments, or will result in higher attrition rates. Either of these two eventualities affects future force generation capabilities.”

More generally, it could be stated that inadequate care of Reservists and their families throughout the deployment cycle can negatively impact operational readiness. Not providing sufficient support to Reservists and their families could be considered an example of inadequate care.  Enabling Reservists to support one another through such an informal buddy support system is one way of enhancing their support network. As one participant said of deploying Reservists’ perception of the informal buddy system, “They feel good…like we’ve actually cared for these families and we’ve done right by these members in terms of caring for their families while ….they’re deployed.”

This perceived concern for the welfare of their families could not only impact on Reservist’s decision to remain with their unit, but also with the military in general.  On a somber note, as we finished writing this paper, the US Army News Service published a document indicating that the suicide rate in the US Army National Guard and Army Reserve nearly doubled from 2009 to 2010 (Army News Service as cited by Philipp, 2011). The reasons cited for this increase included lack of traditional infrastructure and peer support which may reduce suicidal thoughts and attempted suicides (AMVETS, 2011). Many of the Reserve-related issues discussed in the current research (i.e., not living on a military base, inability to speak to family and friends about deployment related experience) were all noted as contributors to the lack of support experienced by US Army National Guard and Army Reserves (AMVETS, 2011). Thus, the need to better support Reservists and their families, and the importance of implementing informal peer support programs, such as a buddy support system, is clearly evidenced and timely. 
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HFM-205 addressed progress for advancing the science and practice in the challenging arena of mental health and well-being across the military spectrum. New contributions were presented in the areas of the incidence of mental health problems related to deployments (Post Traumatic Stress Disorders, Traumatic Brain Injuries, suicides, substance abuse�) and their prevention and treatment. A fair deal of attention was devoted to the barriers that prevent soldiers in need of help to seek help and stay in therapy. A number of promising emerging technologies were also introduced. The comparison about best practices and mental health problems prevalence between different NATO nations raised new important research questions that should be addressed by the HFM program of work in a near future.
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