
REPORT DOCUMENTATION PAGE 
Form Approved 

OMB No. 0704-0/88 

Tho publ'" ,"_t"'Q bu,don for this collect"" of inf",,,,.,,,,, i ••• "",ot.d t o o.oroge 1 hour per ' O""",H. includong tho """' I", .. "",.,..;"g in"""""" . .... ,otMng .... ting 010 .. sourco • . 
g" "o "n~ ond "",,,,",n,no ,ho d.,. n .. dod. s nd complo~ ng ond r •• "wino ,ho collect",,, 01 inlorm."on . Sond c.,...,mo"ts ' OO"""g thi. "",don .. ~m.'. or ony oth ... "pee' 01 thi. coUoe1l"" 01 
,nlorma,,,,,,. Inc luding 'Ugge ,tH"" for ' educing Ihe burden. 10 Depo rtme nt 01 DeI",,$O. W.:oIrinOJ1011 Ho.dqu. rle r$ SeMe ... Oi'O<:''''''. lor Inlor""'lion O~o"o,,", InG AoI'O'U I070-1 -(llSSI, 
111 ~ Joffor.."., D" i. I-ijl/hwoy. SUllO 1204. A,Hn gt"". VA ln01·4J01. Rospol"lOonts ""QUid be o.,oro th., notwithstanding""y othor p,o.i."" 01 low. no PO""" sho ll bo .... b;..cl loony 
pen.try lor loitl ng to comply with. collection of ",Io<motion il it clo .. not disploy. c..,.ontly v.lid OMB c""',01 numbo,. 
PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS. , . REPORT DATE roD-MM· YYYYJ 12. REPORT TYPE 3. OATES COVERED (From - To) 

18 December 2007 Journal Article Scand J Work Environ Health 
4. TITLE AND SUBTITLE 5 • . CONTRACT NUMBER 

Prospective assessment ofneuropshychological functioning and mood in US 
Army National Guard personnel deployed as peacekeepers 5b. GRANT NUMBER 

50. PROGRAM ELEMENT NUMBER 

6. AUTHORIS) 5d. PROJECT NUMBER 

Susan P. Proctor, Kristin 1. Heaton, Kathryn Dutille Dos Santos, Erik S. 
Rosenman, Timothy Hecren s.. TASK NUMBER 

51. WORK UNIT NUMBER 

7. PERFORMING ORGANIZATION NAMEIS) AND ADDRESSIES) 8 . PERFORMING ORGANIZATION 

Military Performance Division REPORT NUMBER 

U.S. Army Research Institute of Environmental Medicine M08-12 

42 Kansas Street, Bldg. 42 
Natick, MA 0 1760-5007 
9. SPONSORING/MONITORING AGENCY NAMEISl AND AODRESSIESl 10. SPONSOR/MONITOR'S ACRONYM1S) 

U.S. Army Medical Research and Materiel Command 
Fort Detrick 
Frederick,MD 21702-5012 II . SPONSOR/MONITOR'S REPORT 

NUMBER[S) 

12. DISTRIBUTION/AVAILABILITY STATEMENT 

Approved fo r Public Relc<lse: unlim ited distribution 

13. SUPPLEMENTARY NOTES 

14. ABSTRACT 

The study examined the impact of deployment on neuropsychological functioning and mood in Anny National Guard personnel. Wo 
hypothesized that deployment on a peacekeeping mission, compared to non-deployment, would result in reduced profieieneies in 
neuropsy(;hologieal perfonnance and negative mood changes, and that such changes would rclate to working in a high-strain job 
(h igh demands/low control), in accordance with Karasek's demand-control model. This prospective cohort study involved 119 male 
soldiers (67 participants examined before and aftcr deployment to the Bosnia operational theatre and 52 non-dcployed soldiers 
assessed twice over a comparable period). 

IS. SUBJECT TERMS 

Deployment; Military; Neurobehavior; Peacekeeping 

16. SECURITY CLASSIFICATION OF: 17. LIMITATION OF 

,. REPORT b. ABSTRACT c. THIS PAGE ABSTRACT 

unclassified unclassified unclassified UL 

' 8 . NUMBER 
OF 
PAGES 

12 

19a. NAME OF RESPONSIBLE PERSON 

Gabriele Furbay 
19b. TELEPHONE NUMBER {Include area code/ 

508-233-4800 
Standard Form 298 (Rev 8 /98) 
Pro.cribod by ANSI Std. U9 . 1B 



Original article 
Scand J Work Environ Health 2009:35(5):349--360 

Prospective assessment of neuropsychological functioning and mood in US 
Army National Guard personnel deployed as peacekeepers 1 

by Susan P Proctor, DSC,2.14 Kristin J Heaton, PhD,2 Kathryn Dutille Dos Santos, MPH,5 Erik S Rosenman, 
MPH,' Timothy Heeren, PhD' 

Proctor SP, Heaton KJ. Dos Santos KD, Rosenman ES. Heeren T. Prospective assessment of neuropsychological 
functioning and mood in US Army National Guard personnel deployed as peacekeepers. Scand J Work Environ 
Health. 2009;35(5):349-360. 

Objective The prc.~cnl siudy c.~amincd the impact uf deployment on neuropsychological functioning and mood 
in i\nny National Guurd personnel. We hypolhcsi~cd thai deployment on a peacekeeping mission, !':omrarcd to 
non..JcploytnCIlt. would resulL in reduced proficicndcs in neuropsychological performance and negative mood 
changes, and that such changes would relate to wOrking in a high-strain job (high demantL'illow control). in 
accord~IKe with Karasek's dcmillld-controlmodcL 

Methods This prospcl1ive cOOort study involved 119malc soldiers (67 participallts examined before ami aftcrdcploy­
Illl'flttO the Rosnia operational theatre and 52 roon-dcployed soldiers assessed twice OVCT a coolparah1c period). 

Results Unit-level adjusted, multivariate analyses fo und that deployed soldiers. compared to their non-deployed 
counterparts. dcmonstrdted reduced proficiency in tasks involving motor speed [unstandardizcd coefficient 
8 '" ·3.1!8. 95% c{)flodenec interval (95% e l) -6.38--1 .39: B~ -3.84. 95% CI -5.55- -2.14; domin:m\ and non­
dominant hand. respectively I alld sustained allention (B=oO.03I. 95%CI 0.009-0.054). alollg ,~;th decreased vigor 
(B'" -:2.71. 95% CI -].63--1.77). Deployed soldiers also showed improved proficiency in a working-memory 
ta~k (n'" -0.098. 95% CI -0.136- -0.060) with less depression S)111plOmalology (B~ -3.19. 95% CI -5.26--1.13). 
Work stress levels increased over time in both deployed and non-dcployed groups. but observed deployment 
cneets remained significant aller aceoullIing for II higl1-strain job. 

Conclusion The ohscrved change in perfonnanee associmcd with peacekeeping deployment C01l1par~-d to 
non-deployment (slowed processing speed. reduced motor speed lind reponcd vigor. togcther wilh improved 
prolicicncy in a working memory (ask) suggests an adaptive response to mission occupational strc~. This 
p;lllem docs not appear to be influenccd by working in a high-strain job. Further study is required to examine 
Ilhe\her these results reflect Ir.msie/l{ or pennanent changes in fonctioning. 

Key terms deplo) ment; milita!)'; neurobchavior; peacekeeping. 

In a recent prospective study of US Army soldiers 
deployed as part of Operation Iraqi Freedom. war-zone 
deploym!."nt was associated wilh r!."duced performance 
proficiencies within neuropsychological domains of 
sustained allention. learning. memory. and mood, along 
with improvements in reaction lime - a performance 
pattern suggest ive of a biologic response to traumatic 

stress (I). However. deployment as a peacekeeper 
encompasses a generally different set of stressors 
including workload changes. isolation, ambiguity, and 
boredom. ren ective of occupational fUnclions inher­
en! in the mission (2-6). Prospective assessment of 
neuropsychological im pairmenl and mood patte rns can 
provi de an emcietll, objective. and non- invasive method 

Il1Itlal Stud) desIgn and summary upc:cts of the study h:l.vc hc:t." prr'·,ousty presented as poiStCfli at the American Ps)·chologieal AssoclationlNal1onal 
rn~lIlutc for Occupational Saf~ty and !lealth (APAINIOSII ). Work. Stn:ss and Health Confcrrnces hcld in 2003 and 2008 

2 MlhL:lry r'erformance DiviSIon. US Army Resca~h lnstltui<: of En" .. onmenlal MedICine. Natick. Massachusetts, Umted States. 
3 R~scarch Service. VA (Veterans AlTalTsl Hoston lleahheare System, Boston. Massachusetts. Unned State~ 
4 Dcpanmcnt o(Environm~nl~lllca\(lI. BOSlon Un iversity School ofl'ublic lIealth. Boslon. Massachusetts. Untted Stutes. 
5 Southeast Center for Healthy Communities, Brockton. Massachusetts, Uniled St.:ltcs. 
6 Eld~ll~S (DIVISIOn ofQu;ntit~"S Consultingl. Roston. ManachlJSCtts, Unik-d Statl:S 
7 [xp3run~m ofHloslaliSlIcs.l3oslOn Umverslly School ofl'"ublit lIealth. Boston. MassaehuSo:lIs. United Stales 
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Building 42, NHtick. MA 01760. Umted States. [E-m~i1: susan.r)roetongus.aJllly.mil] 
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Neuropsychological functioning in peacekeepers 

to gauge the effect of dcployment on the functioning of 
the cenlral nervous system (eNS). and thus potential 
longer-term impacts on occupational and psychosocial 
functioning, 

Since the 1991 Gulf War. several investigations 
have examined relationships between specific st ress­
ors associated with deploymcnt (cg. traumatic strcss. 
envi ronmental neurotoxicants) and patterns of eNS 
functioning using neuropsychological measures (7. 8). 
However. deployment-speci fi c conclusions have been 
inl1uenced by methodological challenges such as no 
prc-deployment examination. minimal to no inclusion of 
objective measures of performance, lack of comparable 
non-deployed groups. and post-deployment assessments 
often conducted several years following deploymenl (9). 
Several recent studies have focused on occupational 
and operational stressors related to peacekeeping and 
humanitarian missions among military personnel and the 
role these stressors play in job attitudes. general psycho­
logical or affective strain. and military job performance 
(2. 10. 11). But. to date, limited attention has been paid 
to the impact of stress due to changes in occupational. 
or potentially conl1 icting. roles over a deployment on 
cognitive and related eNS functional abilities. This is 
a particular concern in the case of National Guard and 
Reserve forces due to their dual civilian and mili tary 
occupational loads. [n the years following the 1991 
Gulf War. several stud ies found that National Guard 
and Reserve members were more likely to repon post­
war health problems compared to active duty personnel 
(12.13). Several reasons were hypothesized: potential 
contrasts in pre-deployment health risk factors and 
deploymctll training preparation. differences in stress­
ors and experiences while deployed, and differences 
in post-deployment support structures. Furthermore. 
I)unicularly in deployment scenarios involving minimal 
traumatic stressors, it has been suggested that changes 
in workload dimensions during-deployment, relative to 
pre-deployment levels. may playa role in post-deploy­
ment health effects. 

Both Seleye's and Hockey's theories of stress and 
human perfonnance describe how the degree and types 
of workplace stress can Icad 10 (mal)adaptive perfor­
mance changes (14-16). In addition. introduced in 1979. 
Karasek's demand-control model (17, 18) illustrates 
the manner in which occu pat ional stress. character­
ized by the level of psychological job demands and 
thc degree of job control present in the work environ­
melll. produces strain. Job demands include nOI having 
enough time to complete tasks and excessive workloads. 
Job control refers to having the capability or oppor­
lunity to make job decisions and the amount of skill 
needed 10 perform the job. Karasek's model specifics 
four job types: high-strain (high demands/low control), 
low-strain (Jaw demands/high control), active (high 
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demandslhigh cOl1lrol). and passive (low demands/low 
control). The strain hypothesis of the model predicts 
thaI working in a high-strain job presents Ihe highest 
risk for adverse physical and psychological health 
outcomes and well-being. Work stress characterized 
by higher demands (ie, overtime) and diminished con­
trol (ie. assembly-line work) in a civilian industrial 
environment has been associated with less proficient 
neuropsychological performance within the domains 
of attention and executive function. and current mood 
(19), It has been recognized that aspects of job strain 
impact general psychological heal th among military 
cohorts (20-25). But. to our knowledge, there is lim­
ited understanding of the inl1uence that occupational 
stressors present during depl oyment operations, and 
more specifically during peacekeeping missions (eg, 
boredom, work overload, or job ambiguity), may have 
on neuropsychological functioning and mood. Knowl­
edge about whether and how job stress might impact 
neuropsychological performances in a military work 
environment provides an imponant step towards bet­
ter understanding broader post-deployment health and 
readiness. and identifies an additional focal point for 
training and protective strategies. 

The aim of Ihis prospective cohort study was to 
assess the impact of deploymellt 011 neuropsycho­
logical functioning and mood in Army National Guard 
(A RNG) personnel. Based on the conceptualization that 
neuropsychological changes rel1ect eNS performance 
reSponses when confronted with occupational stress, 
we hypothesized that deployed personnel (hereafter 
"deployers") would perform more poorly than their 
non-deployed counterparts (hereafter "non-deployers") 
- particularly within domains involving attention and 
cognitive processing - and would report more negative 
mood symptomatology. Additionally, we hypothesized 
that deployment, compared to non-deployment, would 
result in increased stress (higher demands together with 
reduced job control). and that working in a high-strain 
job (high demands, low control) wou ld account for 
the a priori hypothesized deployment effects. There­
fore, the analyses addressed two core questions: (i) 
Arc there changes in neuropsychological fu nctioning 
and mood associated with serving 011 a peacekeeping 
deployment? If yes. (ii ) arc the observed deploy­
ment-related effects associated with work stress (eg. 
working a high -strain job) among the deployed group 
(compared to the non-deployed). and thus supportive 
of the strain hypothesis in Karasek's demand-control 
model? Reports from earlier missions to the Bosnia 
operational theatre under Operation Joint Guard indi ­
Clued the limited presence of life-threatening stressors 
(26,27), thus minimizing the confounding influences 
of severe traumatic stress on neuropsychological 
functioning and mood. 



Methods and procedures 

We obtained approvals from the human subject review 
committees of the Bostoll University Medical Center 
,md the US Army, Office of the Surgeon General. Also, 
the state-level ARNG Adjutant General reviewed and 
supported logistical aspects related to the research 
project. All participants provided written informed con­
sent prior to their participation. 

Study design 

This repon focuses on Ihe impact of a peacekeeping 
deployment mission on neuropsychological functioning 
and mood. Therefore. within this prospective cohort 
study design. the llflalyses focused on data collected at 
Time 1 and Time 2 assessments (figure I). The deployed 
group was seen prior to deployment (Time I) and upon 
redeployment to the US from Bosnia (Time 2). The non­
deployed group was assessed also at two points in time 
designed to coincide with the deployed group's Time I 
and Time 2 assessment intervaL 

Study population and sampling procedures 

The ARNG units deployed to Bosnia in this study were 
members of a six-month Operation Joint Guard rotation 
[Stabilization Force 10 (SFORIO)] and were all male. 
infantry-type units. Therefore, the target population 
pool for this study included male soldiers serving in 
2001 in units with anticipated deployment to Bosnia or 
within units of comparable service missions. At Time I , 
171 soldiers (93 deployers and 78 non-deployers) vol­
unteered to participate in the study. however, due to 
time constraints. several participants were not able to 
complete the total protocol. A total of 158 participants 
(88 deployers and 70 non-deployers) completed all 
aspects of the core study protocol at Time I. A filial 
sample of 119 persons (67 deployers. 52 non-deployers) 
completed the core study protocol at both Time I and 
Time 2. representing a 75.3% follow-up participation 
rate. The principal reason for non-panicipation at Time 2 

"" 

Bosnia Deployment Period 

Proctor el sl 

was geographic unavailabili[), [ie, 21 of the 39 persons 
t54%) had moved out of stale andlor left military ser­
vice]. Four persons (two deployers, two non-deployers) 
declined to participate at Time 2. No major differences 
in Time I baseline characteristics (eg. age. educ!llion. 
marital status) or outcome measures were observed 
between the participating and non-participating groups. 
(Results are available on request from the first author.) 

The Time I assessment of the deployers was carried 
out in July and August 2001 during scheduled training 
weekends at respective unit armories, 1-2 months prior 
to actual deployment and within 1-4 weeks of the sol­
diers' mobilization for further training out of stale. Par­
ticipants making up the non-deployed comparison group 
were recruited at their respective armories also during 
scheduled training periods between October and early 
December 2001. The Time 2 assessment of the deployed 
group was conducted within approximately three weeks 
of return to the US from Bosnia (March-April 2002). 
with 94% of the assessments completed within seven 
days of return. For non-deployers. the Time 2 assess­
ment was conducted during scheduled training weekends 
at unit armories at a time comparable to the deployed 
group interval (May-July 2002). 

For the non-deployers, the pace or tempo of opera­
tions post-September 200 I involved frequent activation 
("on alert" status) and mobili ..... 1Iion orders (assignmcnt to 

temporary du[)' location) that were not anticipated during 
the planning of the study design. As such, a subset of the 
non-deployers (N'" 19) served within the US on activated 
s tatus at some point between the Time I and Time 2 
assessment. We amicipatcd that non-deployers serving on 
activated status might differ from oilIer non-deployers ::utd 
have accounted for this in our analysis scheme. 

Sample size requirements for this study were esti­
mated a priori. We computed a target sample size of 
75 soldiers per group to provide 80% power in order to 
dctect medium effect sizes (28) in neuropsychological 
and mood outcomes at baseline (d"'OAO in this case); 
this effect size level corresponds to an 8- 15% differ­
ence in means between the two groups. depending on 
the outcome. Assuming 75% follow-up and controlling 

2,.2 

Asseument Periods 

_ Time I Asse-ssm.m 

Fillure 1. Study lime' 
line. 
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Neuropsychological functioning in peacekeepers 

for baseline levels with an assumed correlation of 0.60 
on average between Time I and Time 2 values, it was 
determined that we would have SO% power for detecting 
differences in Time 2 outcomes between the deployed 
and non-deployed study groups corresponding to effect 
sizes of approximately 0.40. We assumed that the actual 
analyses would control fo r additional variables, resulting 
in increased power to detect differences or the ability to 
detect smaller effect sizes. 

Study protocol and measures 

The core study protocol was designed to take approxi­
mately 50-60 minutes and consisted of a ballery of tasks 
from the Neurobehavioral Evaluation System [version 3, 
NES3. (Neurobchavorial Systems Inc. Atlanta. GA, USA)]. 
a questionnaire. and a deployment history interview. 

To address thc study hypotheses. we examined per­
formances within the functional domains of mOlor 
speed. simple and sustained attention, executive func­
tion. and working memory. along with reponed current 
mood status. The neuropsychological task battery was 
presented \0 the participant on a personal computer 
with a touch screen monitor and took about 25 minutes 
to complete . All testi ng was conduct ed one-on-one 
(partic ipant-Io-examiner) in a semi-private space. The 
NES3 battery consists of tasks that have been validated 
in epidemiological and cli ni cal settings (29. 30): the 
specific tasks administered in the current study were 
NES3 Finger Tapping (dom inant and non-dominant 
hand), Sequences A and B l response timc and number of 
errors). Digit Symbol (response time). and Continuous 
Performance Test involving [ellers (response time and 
number of errors). A further description of the NES3 can 
be found in an earl ier publication (29). 

To assess current mood status, all partic ipants com­
pleted the Profile of Mood States [POMS (Educational 
and Industrial Testing Service. San Diego, CA, USA)1, 
a 65 -item adjective scale. Panicipams were presented 
with a series of mood adjectives and asked to rate the 
degree \0 which each adjective described their mood 
state over the preceding seven days, including the day 
of assessment. Ratings were madl! on a five-point scale 
(O=not at all. I=a lillie, 2=modcrately. 3=quitc a bit. 
4-"extrernely). We computed subscale scores by sum­
ming the designated subscale items In]; higher scorl!s 
indicated more negative mood feelings for anger [12]. 
tension [9}, depression [lSI. confusion [7], and fatigue 
[7] and more positive fee lings of vigor or activity [8] . In 
addition. we computed a total mood summary measure 
by subtracting the positive factor (vigor) from the sum 
of the negative subscale scores and adding a constant of 
100 to elimin<lte negative values (3 1). 

We assessed ARNG work stress levels at both Time I 
and Timc 2 using the 14-itern Job Content Questionnaire 

352 Scand J Work Environ Health 2009. vol 35, no 5 

(IS, 32-34) and computed scoring using thl! algorithms 
presented by Landsbergis et al (33) that perm it compari­
son 10 earlier US Quality of Employment Surveys. The 
scale provides a measure of the dl!grec of decision latitude 
or job control (eg, opportunities to panicipalc in decision­
making processes and learning and job autonomy) (9-
items. score range 12-48: coefficient alpha at Time 1 ~.79 

and Time 2"'0.84), and psychological job demands, which 
included quantity of work and degree of time and work 
constraints (5-items, score range 12-48; coefficient alpha 
at Time 1=0.38 and Time 2=0.54). Also. we recomputed 
the job demands subscale using those three items we 
expected would bellcr characterize job demands among 
military personnel (""requires working hard". "requires 
working fast". "have enough timc to get job done"); this 
yielded coefficient alphas of 0.55 :lIld 0.56. at Time I and 
Tillle 2. respectively. We calculated a continuous measure 
of work stress by dividing job demands by job control 
[quotient term formulation (33)). 

For hypothesis testing. we determined a si mpli­
fi ed two-category measure of job strain, based on the 
quadrant term and median split formulation described 
by Bosma (35) and Landsbergis et al (33). Persons who 
simultaneously scored above thc median for job demands 
and below the median for job control wcrc defined as 
working in a high-strain job. We Ilsed the Time I median 
levels for the overall group to perform this categoriza­
tion scheme at both Time I and Time 2. Persons in the 
other three quadrants of exposure were combined and 
defined as working in a non-high strain job. 

Information on current age, education level, military 
service characteristics (such as rank), history of prior 
head injury, recent number o f hours of sleep (mean 
number per day in the past week). caffeine use (mean 
number of drinks per day), recent level of alcohol use 
(mean number of drinks in the past week), and other 
lifestyle factors were obtained via questionnai re. 

At Time I, all participants were administered ver­
sion 3 of the Wide Range Achievement Test for Reading 
[WRATJ (Wide Range Inc, Wilmington, DE, USA)] 
and trial I of the Test of Memory Malingering [TOMM 
(Mu lti- Health Systems, Toronto, Ontario, Canada)]. 
We administered the WRAT3 reading test as a proxy 
measure for general academic knowledge to ensure the 
general comparabili ty in academic ab ilities between 
groups. The TOMM is a simple 50-item visual memory 
test assessing cognitive engagement. It was adm inistered 
fo r the purpose of excl uding persons from the analyses 
who exhibit low levels of engagement in the objective 
cognitive tests. Previous research examining the sensi­
tivity and specificity of the TOMM has indicated that a 
score below 38 on trial I of the TOMM suggests insuf­
ficient (ask engagement (36). 

To address the general comparabil ity in functional 
health between groups. we administered the Medical 



Outcomes Study Short Form 12 adapted for Veterans 
[Veterans Rand 12-item Health Survey. VR-1 2 (37)]. 
The VR·12 provides summary scores for physical 
(physical component summ:lry) and emotional (memal 
component summary) runctional status. weighted and 
standardized to national norms with a mean of 50 and 
standard deviation cqual to 10. Higher scores indicate 
bettcr functioning. 

AI both Time I and Time 2, post. traumatie stress 
disorder (PTSD) symptom severity ( including symptoms 
pertaining to arousal. avoidance. and re-experiencing 
behaviors) was measured with the 17-item PTSD Chec.k­
list and scored according to diagnostic criteria algorithms 
(38. 39). The coefficient alphas of this sample for the 
PTSD Checklist werc 0.92 at Time I and 0.93 at Time 
2. To determine the prcv:llcnce for screeni ng positive 
for presumptivc PTSD. we applied the strictcr scrccning 
criteria outlined by l'loge et al (40). Also, we assessed 
fatigue using the Checklist Individual Strength (CI S 
Fatigue, 41 , 42). a scale used to examine prolonged 
fatigue among vctemns of peacekeeping operations (43). 
The CIS Fatiguc is a 20-item scale that provides a sum­
mary score encompassing aspects of both mental and 
physical fatigue symptoms (eg. degree of feelings of 
physical exhaustion. whether thinking requires effort. 
and if one tires easily). Responses arc scored on a 7-
point rating scale (ranging from I ;; ··yes, this is tme" to 
7 '" ·'no. this is not true") and computed such that higher 
scores indicate more fatigue. The coefficient alphas for 
Ihe CIS Fatigue scores in this sample were 0.94 at Time 
I and 0.95 at Time 2. Unit cohesion (44) was examined 
via an abbreviated 12-item scale in which respondents 
were asked to rate how sirongly they agree or disagree 
(011 a 5-point scale) to statements about cooperation and 
support of unit members and leadership. The eoenici ell\ 

alpha for this sample was 0.93 at Time I and 0.92 at Time 
2. A t Time 2. all participants were asked to rate the dt:gree 
of their ARNG job eng.tgement (45). such as level of job 
commitment and responsibili ty for job performanct:. on 
a 4-item scale as an indicator of meaningful work. The 
coefficient alpha for the job engagement scale was 0.91. 

To ascertain the level and types o f prevalent per­
ceived strcssors present during peacekeeping deploy­
ment in order to enable generalization to other peace­
keeping missions, we asked deployers to rate the degree 
of impact (from "lIonc" to "cxtreme") of Bosnia deploy­
ment experiences andlor events at Time 2. via the 23 -
item Peacekeeping Incidences and Experiences Scale 
(46) and the 25-item Peacekeeping Deployment Stress­
ors Scale (47, 48). 

Stalistical analyses 

All statistical analyses were conducted with SPSS ver­
sion 14.0 (SPSS Inc. Chicago. IL. USA) or SAS version 
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8 (SAS Institute, Inc. Cary, NC, USA). When data distri­
butions departed significantly from the nonn. raw scores 
were normalized via logarithm ic transformation. No 
cases were excluded from the analyses, as no one scored 
below 38 on the TOMM. In less than 3% of cases. there 
were missing values for individual questionnaire scale 
items; these were replaced by the mean val ue of the 
individual's completed items for that measure if the par­
ticipant responded to at least 50% of the items. If fewer 
than 50% of the items on a measure were completed. 
we did not compute summary scores. We reviewed and 
truncated OUilier outcome values at 3 standard deviation 
from the mean when appropriate (2.5% of cases at Time 
I; 4% at Time 2). 

The study incorporated a cluster-sampling design, 
with participants sampled within military unit groups. 
Therefore, co examine the primary and secondary 
hypotheses and account for the multi- level structure 
of the sampl ing. we performed generalized estimating 
equation (GEE) models with Time 2 neuropsychological 
task performances and mood as outcomes. 

Deployment status (yes/no) served as the primary 
independent variable of interest and was categorized as 
those deployed to Bosnia (deployers) between Time I 
and Time 2 and those not deployed overseas during this 
timeframe (no n-deployers). An independent variabl e 
was included in each regression model to account for 
19 soldiers on activated status withi n the non-deploycrs 
(yeslno). Therefore. the deployed and activated, non­
deployed groups were compared to the non-activated, 
non-deployed group via the analyses slmeture. 

Age (in years) and educational level (any post high 
school education versus none) at Time 1 were included 
as covariates as they influence neuropsychological per­
formance outcomes. Similarly, unit cohesion at Time 2 
was also included in the GEE models run for each of the 
examined mood state outcomes. To account for baseline 
levels. we entered the Time I value for the Time 2 out­
come measure of interest as a covariate in each model. 
creating a residualized index of longitudinal change 
(49). By including the Time I value in Ihe core model 
set, we were able 10 examine the effect of deployment on 
the residual change for each outcome of interest. 

Significance levels were adjusted vi a Bonferroni 
corrections to limit Type I error. We considered eight 
neuropsychological task outcomes involving objectively 
measured cognitive and motor abilities and six subjective 
mood state outcomes, resulting in adjusted significance 
levels ofP"---o.006 (0.05/8) ror objcctive perfonnances and 
P=O.008 (0.05/6) for subjective mood outcomes. 

Our secondary hypothesis - higher levels of work 
streSS influence Ihe association between deployment 
status and task performance and mood O\llcomcs - was 
examined in several analytic steps. Firs\. to examine 
whether the observed significant relationships resulting 
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through the primary hypothesis testing were explained by 
high work stress. we entered "being in II high-strain job at 
Time 2 (yeslnor into the models (computed utilizing the 
5-item job demands scale). Second, 10 examine whether 
working a high-strain job might modify the deploy­
ment effects found in the primary hypothesis testing, we 
entered imo the models the following computed interac­
tion terms: [deployment (yes/no)! )( [Time 2 high-strain 
job (yes/no)]: [activated, non-deployed (yes/no)] )( (Time 
2 high-strain job (yeslno)]. 

Using the adjusted difference in scores (unstandard­
ized regression coefficient B) divided by the unadjusted 
standard deviation. we determined the magnitude of the 
effect sizes for the significant results associated with 
deployment. 

We performcd sensitivity-type analyses 10 examine 
whether additional factors that have been shown to 
innuellce aspects of neuropsychological functioning and 
mood (eg. rank. hours of sleep. PTSD symptom severity. 
history of head injury, caffeine use, fatigue level. or job 
cngagem('nt) significantly illnuenccd thc deployment 
eflect relationships observed when individually entered 
il1lo the core GEE statistical models. As alcohol usc was 
not permitted during deployment. we did not examine 
that potential factor in the sensitivity analyses. Since 
levels of support have been observed to innuence the 
relationship between work strain and psychological 
symptomatology (21, 22), further post hoc analyses 
examined whether the interaction between deploymenl 
status and unit cohesion (as assessed at Time 2) affected 
the significant mood outcomes observed. Also, we re-ran 
analyses to examine our secondary hypothesis utilizing 
the 3-itemjob demands scale. 

Results 

The majority of pat1icipants in this study were enlisted 
soldiers (90%). from infantry/gun crew-type occupational 
specialties (77°0), and from infantry, military police. or 
field at1illery units (99%). Table I presents the means. 
standard deviations. and categorical rates of the descriptive 
characteristics of the A RNG personnel groups at Time I. 

The mean time interval between the Time 1 and Time 
1 assessments was 7.5 months [deployers = 7.3 months 
(SO 0.34); non-dep loyers = 7.7 months (SO 1.5)[. 
Table 2 presents the means and standard devialions 
for each neuropsychological performance and mood 
outcome and work stress variables. by time and group. 
Job stress (quotient term) significantly increased over 
time (Time I: 1.03 (SD 0.22); Time 2: 1.13 (SO 0.36); 
F(1.I17)=10.9. P=O.OOI] as did job demands [Time I: 
30.9 (S O 5.2); Time 2; 32.4 (SO 5.3): F( I.117)=6.77. 
P=O.OI], but job control did not [Time I: 30.8 (SO 5.1); 
Time 2: 30.1 (SO 5.6); F(1.I17)=2.04, P=0.16]. There 
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Table 1. Descriptive characteristics of stuely groups of Army 
National Guarel (ARNG) soleliers at TIme 1. (SO: slandarel deviation: 
WRAT3" Wiele Range Achievement Test, version 3: TOMM '" Test of 
Memory Malingering; LOC" loss of consciousness; PCS = physical 
component summary; MCS = mental component summary; VR·12 
" Veterans Ranel 12-item Health Survey; PTSO '" post-traumatic 
stress elisorderj 

Descriptives Deployed Non-{\eployed 
(N~67) (N=52) 

M,,, SO M~" SO 

Age (years) 28.4 8.3 25.7 7.2 
Age (%:>35 years) 79_t ".6 
Percenta\le of enlisted 86.6 96.2 
Education (% education 
after high sclloot) 76.t 57.7 
Education (% of 4'year 
college or above) 17.9 t3.5 
WRATJ - Readin\l 
Standard Score 102.9 9.7 102.2 7.7 
TOMM scoce ".8 1.4 48.3 1.9 
Percentage of I'IQn>wtlite. 
caucasian 11.9 200 
Percentage of married 22.4 29.' 
Percentage o! >10 years 
ARNG service 22.7 16.3 
Percentage 01 history of 
prior head injury 
with reported 
LOC)15 minutes 9.2 38 
Percentage of history ot 
prior Ovt:~as deployment 19.7 19.6 
Familiarity with computers: 
(% very familiar versus 
moderately. somewhat. 
or not at all) 29.9 38.5 
Physical functioning 
(PCS from VR·12) 54.2 5.1 52.5 6.0 
Mentallunctiooing 
(MCS Irom VR·12) 54.5 7.5 52.1 9.2 
PTSO symptom severity. 
summary score 26.8 11.0 27.8 10.1 
Percenta!)e 01 
presumptive PTSD 6.1 3.8 
Unit cohesion 51.4 9.6 42.3 8.0 

were no significant differences over time between the 
deployed and non-deployed groups. The percentage 
of pe~ons working in high job-strain jobs increased 
over time (Time I: 19.5%; Time 2: 29.7%: McNemar's 
Xo;;4 .0. P=O.04), with Time 2 rates higher in the non­
deployed groups compared to the deployed group. 

Among d"."ployers, the most prevalent stressors reported, 

aside from separation from family or loved ones (28.4%). 
were work-related factors: (il lack of opportunities to 
funher education (28.4%), (ii) long-duty days (24.2%), 
(iii) uncertain redeployment date (20.9%), and (iv) boring 
or repeti tive work (19.4%). The most commonly reponed 
peacekeeping-related experiences rated with moderate or 
extr('me impact were: 0) seeing children victimized by 
war (34.3%), (i i) seeing physical devastation (19.4%). 
(iii) having contact with traumatized civilians (13.4%). 
(iv) receiving hostile reactions from civilians they were 
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Table 2. Neuropsychological penormance and mood among deployed and non-deployed groups at Time 1 and Time 2. (SO", standard 
deviation; NES3" Neurobehavioral Evaluation System, version 3; CPT", Continuous Penormance Test; POMS" Profile of Mood States) 

Outcomes Time t Time 2 

Deployed Non'deptoyed Deployed Non-deployed 
(N~67) (N:52) (N=67) (N~52) 

Activated Non-activated Activated Non-activated 
(N=19) (N=33) (N~19) (N,.33) 

Mean SO Mean SD Mean SD Mean SO Mean SO Mean SO 

Motor speed 

NES3 Finger Tapping: 
Dominant, number of taps' 62.10 8.2 60.58 6.D 62.00 9.' 62.50 9.0 61.79 10.1 65.60 9.2 
Non-dominant, number of taps' 54.50 7. 54.32 4.5 53.67 7.2 55.90 '.6 57.00 '.0 59.00 ••• 

Simple attention 

NES3 Sequences A: 
lime to complete (seconds) ' 2.82 0.35 2.78 0.25 2.88 2.9 2.72 0.33 2.78 2.5 2.76 0.32 

Executive lunction/working memory 

NES3 Sequences 8: 
number 01 errors ' 0.35 0.51 0.27 0.45 0.28 0.49 0.24 OA2 0.19 0.39 0.32 0.44 
NES3 Sequences B: 
time to complete (seconds)' 3042 0.37 3.37 0.34 3.49 0.36 3.27 0.38 3.28 0.29 3.40 0.34 

Visuo-scanninglprocessing speed 

NES3 Digit Symbol: 
time to complete (seconds)' 4.55 0.15 '54 0.15 4.57 0. 12 '.54 0.15 4.52 0.15 '53 0.13 

Sustained attention 

NES3 CPT: response 
time (milliseconds)' 5.94 0.09 5.96 0.11 5.98 0.12 5." 0.10 5.95 0.08 5.98 0.10 
NES3 CPT: number 01 errors ' DAD 0.57 0.62 0.62 0.53 0.67 DAD 0.55 0.20 0.36 0.45 0.73 

Mood 

POMS tension 9.04 6A 9.39 6.1 8.13 6.3 S.OI 60 10.32 6' 9.58 •• POMS depression 7.05 9.1 9.26 9.2 8.55 9] 5.48 7] 9.79 11.2 11.78 11.9 
POMS anger 9.16 '.3 10.26 6.0 9.39 •• 9.42 10.6 11.53 '.1 11.5 11.2 
POMS contusion 5.55 '.6 6.39 3.2 6.03 •• 5.76 '.5 7.42 3.9 6.45 5.1 
POMS latigue 5.18 5.0 5.86 5.3 6.79 5] 6.39 6.0 7.21 6.0 7.55 70 
POMS vigor ' 20.1 5] 17.3 ' .8 17.2 6.2 15.7 7.2 16.9 '.5 15.8 7.5 
POMS total score 115.84 322 123.85 26.3 121.95 36.2 119.46 34.1 129.71 35.3 125.00 39., 

Work stress variables 

Job demands 3(.28 5.2 30.42 3A 28.41 5.2 33.36 5.1 31.05 6.3 31.15 '.5 
Job control 31.76 '.8 28.33 5.' 30.25 5.0 30,76 5.6 27.63 7.5 30.30 37 
Quotient score 
(demands/control) 104 0.20 1.12 0.29 0.96 0.19 1.13 0.32 1.23 0.60 104 0.2 1 
Percentage of high strain job 22.4 25.3 9.1 26.9 36.8 30.3 

• Higher. more poslti~e scores rellet;! better performance outcomes; otherwise. higher more positive scores reflect poorer outcomes. 
' log-transformed: error scores have 1 added pnor to transformation. 

trying to help ([3.4%). (v) having to exercise self-restraint 
while patrolling (11.9%), and (vi) patrolling or riding in 
areas where there were land mines (9.0%). 

Influence of deployment: primary hypothesis 

We observed significant deployment effects indicating 
reduced proficiency on tasks involvi ng motor skills 
and sustained alieni ion (ie. number of taps made with 
tlte dominant and non-dominant hands on the Finger 
Tapping Test, log of the mean response time on the 
Continuous Performance Test, respectively) (table 3). 
The deployed group also demonstrated more proficient 
performance on a task involving working memory (log 
of the time to complete Sequences B) compared to the 

non-deployed, non -activated group. Deployment to 
Bosnia was not associated with changes in overall mood 
[total POMS score: B= -3.39, 95% confidence interval 
(95% CI) -7.28--{).504], however, when examining tlte 
distinct mood subsca[es, deployers reponed significantly 
lower levels of vigor but also less depression symptom­
atology post-deployment. compared to non-activated, 
non-deployers. Moderate effect sizes ranged between 
d=0.28-0.45 for the objective tasks and POMS depres­
sion and vigor. 

Influence of work stress: secondary hypothesis 

When we entered "working in a high-strain job in the 
period preceding Time 2" into the models, the deployment 
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Table 3. Examining the effects of deployment status on neuropsychological functioning and mood .. (8 " unstandardized parameter esti­
mate for the deployed or activated group variables. which presents the absolute difference in adjusted mean outCllme scores compared 
to the nOfl-deployed. non-activated comparison group: 95% CI '" 95% confidence interval: NES3,. Neurobehavioral Evaluation System. 
version 3; CPT = COfllinuous Performance Test: POMS = Profile of Mood States) 

Outcomes Group B 95% CI P'value I Direction 01 ~ffect 

Motor speed 
NES3 finger Tapping 

Dominant hand. mean number 01 taps ' DeJlloyeil ·3.83 ·6.38- ·1.393 0.002 l ess prollelent 
Activated ·3.6t -6.84- -0.386 0.028 

Non·dominant hand. mean number of taps ' Deployeil ·3.M ·5.55- ·2.14 <;0.001 less prnllelenl 
Ae1iQled ·2.67 ·4.53- ·0.82 O.oas Less profielnl 

Simple attention 
NES3 Sequeoces A: lime to complete (seconds) " Deployed ·0.017 -0.059-0.025 0.437 

Activated 0.061 '0.029-0.151 0.186 
Executive function/working memory 

NES3 Sequences B: number of errors' Deployed ·0.045 ·0. l ltHJ.027 0.222 
Activated ·0.085 ·0.262--{).091 0.345 

NES3 Sequences B: time to complete (seconds) ' Deployed ·0.098 ·0.135- ·0.060 <fUJO' More profic~fII 

Activated ·0.039 -0.230-0.154 0.694 
Visuo·scanning and processing speed 

NES3 Digit Symbol: time to complete (seconds)' Deployed 0.018 -0.016-0.051 0.300 
Activated 0.016 -0.033-<1.066 0.520 

Sustaifle1l Allention 
NES3 CPT: response time (milliseconds)' De ployed 0.031 O.OO!Hl.054 0.006 Less proficient 

Activated -0.028 ·0.058-0.003 0.078 
NES3 CPT: total number of errors ' Deployed -0.038 ·0.247--{).171 0.721 

Activated ·0.283 ·0.496-·0.D71 0.009 
Mood • 

PDMS tension Deployed ·1.46 ·2.83- -0.09 0.038 
Activated 0.184 ·3.16-3.53 0.914 

POMS depression Deployed ·4.87 ·7.93-- ·I.BO 0.002 Less depression 
Activaled ·2.12 ·7.69--3.46 0.457 

POMSanger Deployed ·1.61 ·3.49-0.261 0.092 
Activated 0.351 ·3.39-4.10 0854 

POMS confusion Deployed -0.595 ·Ur -0.006 0.048 
Activated 103 ·1.15-3.22 0.353 

POMS fatigue Deployed 0.449 ·1.55-2.44 0.659 
Activated 0.244 ·2.70-3.19 0.871 

PDMS vigor' Deployed ·2.70 '3.63- '1.78 <0.001 Oecreased vigor 
Activated 1.35 ·1 .02- 3.72 0.265 

• Model: IrJdependent outcome variable. deployment status (yin). activated status (yin): cOl'3riates: age, education level (any post·high school education 
versus none). Time 1 measure of outcome. Deployed group N,,67; non-deployed. aclil'3ted group N,,19; non-deployed. non·actil'3led groop N,,33. 

'Sonterroni factor atJplied: !lold. deployment or ae1i ..... led status nsocialed with compromised perlonnante or mood: itaJici1ed. deployment or 
activated status associated WIth better perfornJanu Of mood. 

' Higher. more positive e coelflcients rellect bdter performance outcomes or more positive mood; otherwise. higher more positive B coefficients reflect 
poorer outcomes. 

" log·transfonned 
• For mood outcomes. Time 2 unit cohesion was included. 

effects remaillcd sigllificallt for the four domain-specific 
neuropsychological alld two mood outcomes observed in 
the primal)' hypothesis testing described above. Working 
in a high-strain job was significantly and independently 
rdllled to reduced performance with Ihe non-dominant 
hand on the Finger Tapping task (B'" -3.67. 95% Cl 
-4.78--2.57. P<O .OOI ). There was no evidence of a 
significant interaction effect between deployment status 
and working in a high-strain job. 
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Influence of other factors on primary outcomes: 
sensitivity analyses 

The pattern of deployment effects revealed with the core 
model follow ing Ihe primary hypothesis testing was not 
altered when we added. individually and post hoc, the 
fo llowing to the primary models: rank, history of head 
injul)'. hours of sleep. caffeine use. PTSD symptom 
severity. fatigue. or job engagement. There was no 



evidence of a significant interaction effect between 
deployment status and unit cohesion for either of the 
significant mood findings described above. Also. the 
observed results were not altered when we re-ran the 
,umlyses examining the second~,ry hypothesis utilizing 
job demands computed with 3-items. 

Discussion 

To our knowledge, this is the first slUdy to examine neu­
ropsychological functioning prospectively over a peace­
keeping mission. II represents one of the few deployment 
health outcome studies to include prc-deploymelll exami­
nations. objective measures of performance, a comparable 
non-deployed group, and timely post-deployment assess­
ments. The findings indicate that deployment to Bosnia as 
part of a peacekeeping mission is associated with. at least 
in the short-ternl. shi fts in objective cognitive and mOlor 
task perlonnances specifically characterized by reduced 
proficiency in tasks of motor speed and sustained atten­
tion. and with reduced levels of vigor (primary hypoth­
esis). Findings <llso associated with deployment include 
greater proficiency in a task involving working memory 
as well as reduced depression symptomatology. However, 
the deployment effects observed were not associated dif­
ferentially with working in a high-strain job among the 
deployed group (secondary hypothesis). 

Interpretation 

Reduced proficiency of lIC:uropsychological functioning 
associated with the Bosnia deployment (ie, fewer taps on 
the FingerTapping Test and longer response times on the 
Continuous Perfonnancc Test) suggests a performance 
pattern shin characterized in part by a slowing in the rate 
of cognitive processing (15. 16,50). The findings cannot 
he attributed to pre-existing functional levels as we con­
trolled for pre-deployment functi oning. Also. the pattern 
of findings docs not appear be related to other work- or 
lifestyle-related dimensions thst we were able to examine. 
For example. the results were not impacted when we took 
into account aspects of occupational and traumatic stress. 
unit cohesion,job engagemcnt, fatigue symptomatology, 
sleep, or recent caffeine usc. 

As anticipated. thc Operation Joint Guard, SFOR 10 
deployment rotati on involved minimal traumatic or 
life-threatening experiences. The types of potentially 
traumatic events and negative experiences (eg. uncertain 
redeployment date, long duty days, boring and repeti­
tive work, and concerns about mines and unexploded 
ordinances) were similar and reported at comparable or 
lower prevalence rates to those in prior peacekeeping 
missions in Bosnia and Kosovo (27. 48. 51 ). 

Proctor al 81 

Previous peacekeeping missions to the Sinai, Leba­
non, and Croatia involvi ng the monitoring of a ceasefire 
(similar to SFOR I ° Bosnia) have been identified <IS 

environments where soldiers arc prone to boredom as 
the nature of the work is characterized as tedious, with 
brief and rare moments of peak alertness (2, 3, 52). In 
experimental studies. reduced vigilance as reflected 
by slowed response times on tasks involving sustained 
attention has been observed under conditions of pro­
longed work on the same repetitive task in simulated 
air traffic control tasks (53) and sentry work (54). but 
the cognitive model of boredom has not been fully 
characterized to date (55-57). Within the current study 
design, we were unable to directly examine whether the 
observed neuropsychological performance shift was 
related in a dose-effect manner to a specific experience 
or scenario involving repetitive work inherent in the 
deployment-theatre setting (such as sentry or routine 
patrol duties). However. endorsement of "boring or 
repetitive work" and ··long duty days" were the more 
prevalent negative deployment job stressors described 
by the deployed group. post-deployment. 

Find ings suggest that. compared to non-activated 
deployment status, peacekeeping deployment is asso­
ciated with more proficient performance in a task 
involving working memory (that is, response time on 
the Sequences B task). In the faCe of the above pat­
tern of results. improved performance in this task. 
which requires more complex attention, may reflect the 
heightened arousal and effort needed for task completion 
(50, 58, 59), skills which arc required and emphasized 
during this type of deployment scenario. Regarding the 
finding of reduced depression symptomatology at Time 
2. there was little actual change in the mean level of 
depression symptomatology reported over time among 
the deployers, but by comparison, depression symptom 
levels increased from Time I to Time 2 among non­
deployers (sec table 2). Other prospective deployment 
studies have documented a homecoming effect. char­
acterized by improved mood and other psychological 
symptoms when assessed most proximal to re-deploy­
ment (60). Although over 90% of the deployed group 
was assessed within 7-8 days of their return from 
Bosnia. no widespread evidence of a significant home­
com ing effect on mood and performance patterns was 
observed in this study. 

Subjective reports of boredom suggest the deployed 
group may have encountered aspects of both an "under­
load" and traditional hcightenedjob stress ("'overload") 
situation. which in turn is reflected by the observed 
neuropsychological performance pattern and reduced 
vigor. Indeed, in sentry studies. tasks involving pro­
longed periods of repetitive. sustained attention with 
brief episodes requiring peak alertness arc viewed as 
extremely frustrating and stressful (54). As discussed by 
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Tucker et al (25). the expectation of clear differences in 
job strain trajectories over time among deployed groups 
lIlay not always be present. In our study, although the 
absolute differences in quotient scores (Time 2 minus 
Time I value) did 1I0t differ between groups (table 2), 
job stress levels increased over time and within each 
group. with the highest prevalence of persons working 
high -strain jobs at Time 2 among the non-deployed 
groups. Although. in this study, the median level of 
job demands is higher and job comrol is lower than the 
median levels measured in the US Quality of Employ­
ment Survey (33). it is possible that the changing levels 
did not meet a threshold high enough to trigger effects 
011 neuropsychological outcomes. However, it is impor­
tant to note that while we did not find support for the 
hypothesis that working in a high strain job "explains" 
neuropsychological performances and mood associated 
with a peacekeeping deployment, working in a high strain 
job did independently innuence performance and mood. 

Study strengths and limitations 

It is noteworthy to comment that the SFORIO Bosnia 
deployment mission occurred in the immediate time 
period following the events o f September II, 2001. As 
such, the non-deployed group in this study experienced 
higher levels of operational tempo or pace than antici­
pated when the study was designed and initiated. In this 
regard. the non-deployed group (i ncluding both the acti­
vated and non-activated subs:tmples) was perhaps a better 
comparison group match to the deployed group in terms 
of opcrationallempo levels than might have been Ihe case 
if the comparison group had been of the more traditional 
ARNG model with training only occurring one weekend 
per month. However, the a priori assumption that the 
deployed group would encounter significantly higher job 
strain over the dcpl oyment mission in contrast to the non­
deployed groups was not observed. In addi tion, it is pos­
sible the 5-ilem job demands scale does not fully providc 
an assessment of military job demands and influenced the 
ability to examine the secondary hypothesis. 

Nonetheless, the study includes a number of impor­
tant methodological strengths enhancing our knowledge 
and ability to examine performance patterns related to 
a peacekeeping mission. Specifically, we successfully 
co nducted the prospective assessment of a military 
cohort both before and after deploymcnt, together with 
a comparable non-deployed group and the inclusion of 
objective performance measures along with subjective 
reports of psychological health. 

Generalizability 

The generalizabili ty o f the results to other military 
population groups comprised of active duty. female. or 
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non-US peacekeepers may be limited. The neuropsy­
chological and mood pattern observed among Bosnia 
peacekeepers does contrast with that found in a recent 
prospective study of US Army soldiers deployed as part 
of Operation Iraqi Freedom (I). where deployment was 
associated with reduced proficicncies with ill functional 
domains involving sustained attention, learning, and 
memory. but better reaclion time suggestive ofa biologic 
response to traumatic stress. Together. the findings from 
Ihese two studies provide evidence for Ihe intuitive 
observation that deployment missions differ in terms 
of types or severity of stressors, which in turn may dif­
ferentia lly impact post-deployment health, mood, and 
performance. 

Concluding remarks 

The results of this study provide evidence suggestive of 
changes in perfonnance associated with a peacekeeping 
deployment, thai is, the slowing of cognitive processing 
and reduced motor speed coupled with proficiency in 
a lask involving more complex altention and working 
memory skills. But. the observed deployment effects 
are not associated wilh high job strain over deployment. 
What is not known at this point is whether deployment­
related neuropsychological performance differences 
reflect transient or more permanent changes in function­
ing and mood and/or by extension occupational perfor­
mance. The group differences observed do nOi appear 10 

approach clinical thresholds indicative of neurological or 
psychological disease states (30). However, even small 
group shifts in the ability to maintain sustained atlention 
and slowed motor speed may result in risk ofperfonnance 
problems in daily life. Awareness of potential differential 
pallerns of neuropsychological functioning following 
deployment provides an opportunity to tailor training, 
protective, and preventive strategies to be more effective 
in mitigating performance risks. 
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