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ABSTRACT
Title: Workplace Ergonomic and Psychosocial Factors in Occupational Back Disorders,
Healthcare Utilization, and Lost Time: Cross-Sectional and Prospective Studies.
Steven M. Berkowitz, Candidate - Doctor of Philosophy
Dissertation directed by: Michael Feuerstein, Ph.D. Professor,
Department of Medical and Clinical Psychology

Occupational back disorders represent a prevalent source of physical disability in
active duty U.S. Army soldiers. An analysis of jobs associated with back disability has
identified certain military occupations that appear to be at particularly high risk of these
disorders. Differences in job-tasks among these military occupations suggest that soldiers
in these jobs are potentially exposed to both ergon;mic and psychosocial stressors. These
physical and psychosocial stressors could contribute to increased levels of exertion, back
disorder symptoms, and lost time from work or the need for limited duty assignments. If
these exposures continue unabated, it is possible that symptoms can progress into recurrent

and/or chronic back disorders and concomitant chronic work disability.

The present study is a cross-sectional and prospective investigationin431 U.S. Army
active duty soldiers (248 cases and 183 comparison subjects) of the relationship among
ergonomic and psychosocial factors, and individual social problem solving ability, as
correlates of back disorder symptoms, and predictors of lost work time, and healthcare
utilization. While statistically controlling for potential confounding variables, the study
determined the relative contribution of ergonomic and psychosocial factors in the workplace,
and their interaction with problem solving ability, on levels of perceived exertion, back
symptoms, lost work time, and healthcare utilization . The study found significant effects of
ergonomic stressors and the psychosocial work environment associated with case status,
however, the hypothesized effects of social problem solving on back disorders and lost time
were not supported. Prospectively, symptom severity, length of time in military occupation,
and frequency of aerobic exercise were modestly predictive of healthcare utilization. The

variables that predicted lost time were symptom severity, frequency of aerobic exercise,

iii



length of time in military occupation, and length of time in the Army. The demonstrated
relationships among back disorders and disability, with ergonomic and psychosocial factors
may have direct implications for prevention and management of these common and costly

healthcare problems in the U.S. Army.
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Workplace Factors in Back Disability - 1

INTRODUCTION

Prevalence of Work Disability

By the mid 1980's, the National Health Interview Survey estimated that 9.9
million Americans between the ages of 18-69 were either limited or unable to work due
to chronic health conditions. (LaPlante. 1988). Back “impairments™ and intervertebral
disc syndrome accounted for 2.8 million disability cases (LaPlante, 1988). Data from the
Bureau of Labor Statistics (BLS) (1991) indicate that occupational musculoskeletal
disorders and related neuritis and neuralgia represent a relatively high percentage of all of
occupational illnesses and that these problems have actually increased substantially
through the 1980's (BLS, 1991). By 1989, even as the U.S. achieved modest reductions in
the number of occupational injuries and illness, the number of lost work days related to
such injuries and illnesses continued to increase (BLS, 1991). More recent data (U.S.
Dept. of Labor, 1994) showed that in 1992 (among employees of private firms), of 2.3
million reported work-related injuries and illness, sprains and strains were the leading
category of injury/illness, accounting for 40% of all cases. The area of the body most
often affected (40% of the cases) was the back and trunk, and the most frequent cause of
injury was overexertion, implicated in 30% of all cases.

Feuerstein, Berkowitz, and Peck (1997) analyzed 41,750 cases of U.S. Army
soldiers, referred to the US Army Physical Disability Agency for disability determination
over a five year period, from 1990 to 1994. The findings revealed that diagnoses related

to musculoskeletal disorders comprised 51% of all diagnoses and lumbosacral strain and
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U.S. Army Disability Diagnoses
1990-1994

Paranoid-Sz (0. 86%

Periostitis (1.30%:
Psychotic-Depr (1.63% | SD-Other (Aggr) (11.51%)
Traum Bm Dis (1.75% i
Bronch Asth (2.01%

Manic-Depr (2.18'% SD-Gen LoM (10.82%)

MSD-Gen Inflam (2.83%

HIV Related (3.16%
Sensory/Organ (Aggr) (4.39% umbSacralStr/IDS (10.73%
Psych/Brain/Dent (Aggr) (4.61%
Knee Impair (5.66%

DArthr-Pain (8.44%

Organ Systems (Aggr) (9.54%)
euro Disorders (Aggr) (9.39%)

Figure 1: U.S. Army Physical Disability Agency (USAPDA) Data

intervertebral disc syndrome together accounted for 10.7% of diagnoses. Chesson and
Hilton (1988) aiso reported a high prevalence for back related disorders in their study of
the U.S. Navy’s incidence of back-related hospitalizations and subsequent disability.

While the Navy’s back-related disability prevalence (as opposed to hospitalizations) was

not determined, the study found that 76.5% of all previously hospitalized, back-related
disability cases were diagnosed with either, vetebrogenic pain syndrome, intervertebral
disc displacement, or back strain/sprain The continuing problem of back-related
disorders and disability highlighted in these studies provided the impetus for a recent

study of predictors of back-related disability (Feuerstein, Berkowitz, & Huang, in press).
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Preliminary assessment of high back disability risk occupations suggest that they
involve a range of physical demands and potential psychosocial stressors. It is possible
that ergonomic and psychosocial stressors combined, set the stage for the development,
exacerbation, or maintenance of various problems. including: overexertion, back
symptoms. disorders, functional loss, episodic work disability and decreases in overall
quality of life. This, in turn, can effect the productivity of the affected soldier, the
soldier’s unit and potentially contribute to prolonged disability, increased medical

utilization and retention problems.

Cost of Work Disability

When a person is injured in the line of duty (i.e., at work), there are a variety of
costs that result. These costs include: lost work/duty time, direct medical care costs,
salary and benefits, disability payments, retraining/training costs, morale costs (both to
the individual worker and, as the disabled worker’s load is distributed, to other workers),
and in the case of the military, reduced combat readiness (at least temporarily). In the
United States as a whole, medical and workers compensation cost estimates alone range
between $20 billion and $40 billion annually (Feuerstein, 1993), and these costs are
increasing. One example of these increasing costs comes from New York State, where
workers’ compensation medical and indemnity payments increased from $607 million in

1980-81 to $2.1 billion in 1991-92 (Feuerstein, 1993).

In 1994, the U.S. Army is estimated to have spent over $500 million for disability
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payments alone. Estimates for the Navy (including the Marine Corps) and Air Force
suggest that these costs are equal. or possibly higher than the Army (Peck, 1995). While
direct rnedical costs in the Army are generally absorbed by the existing infrastructure of
the Defense Medical System, every soldier who becomes a casualty taxes that system,
and limits its ability to provide required services to other beneficiaries. These essential
services are then provided by either contracting-out or through TRICARE, increasing
indirect Department of Defense medical costs, or through the Departments of Veterans
Affairs. or Health and Human Services, increasing other federal government agency
medical costs. It is likely that contracting-out services will increase as the various
military services medical departments continue to shrink to optimally support primary

combat missions.

Other hidden costs that frequently are not counted in the overall cost of disability
are recruitment and training/retraining costs. A recent Government Accounting Office
report, based on Department of Defense data, cited an average recruiting/training
investment of $20,733 per soldier, for soldiers separated within 3-6 months of enlistment
(Government Accounting Office, 1997). This investment cost is based upon an average
recruit, undergoing twelve weeks of basic training and eight weeks of advanced
individual training. This cost varies depending on the length of advanced required, since
replacing soldiers in certain highly technological occupational specialties may require

training as long as two years (Army Regulation 611-201, Dept. of the Army, 1994).
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Other important disability cost factors include morale and combat readiness costs.
As the Army continues to shrink, unit manpower staffing becomes critical. In the past,
first echelon units could be staffed at 100% strength (or more), with second and third
echelon units at somewhat lower staffing levels. Typically, at present, this is no longer
feasible. In a smaller Army, with fewer people and fewer units, the opportunities to move
people around quickly to fill critical shortages are few. This reduced personnel flexibility
means that each soldier becomes a more crucial resource. Anytime a soldier who is not
able to perform his or her full duties, those duties must remain either not discharged, or

be distributed to others. which becomes then. a potential combat readiness liability.

Overall. occupational musculoskeletal disorders and occupational back disorders
can exert a significant effect on an individual’s functional capacity, work productivity,
and overall quality of life. Most research to date related to musculoskeletal disorders in
military personnel has focused on training injuries (Knapik, Ang, Reynolds, & Jones,
1993; Jones, Bovee, Harris, & Cowan, 199). Other types of musculoskeletal injuries/
symptoms/disorders related to daily work tasks (i.e. strain and overuse) also represent a
potential health problem for military personnel and readiness problem for the military

services.

Multidimensional Disability Models Applicable to Occupational Back Disorders
The National Center for Medical Rehabilitation Research has proposed using a

multidimensional model of disability (National Institutes of Health, 1993). Despite this



Workplace Factors in Back Disability - 6

recommendation, which is based on the wide variety of factors that have been associated
with occupational back disorders and disability, traditional medical models of work
disability are still widely followed. These medical models tend to be based on the
assumption that identifying and correcting physical impairments will remedy a patient’s
disability (Cyriax, 1981; Goodman & Snyder, 1990; Cailliet, 1988). This assumption is
rooted in the classic biomedical model of injury and disease that suggests a direct
correlation between physical pathology. pain, impairment, functional limitation, and

disability (Zigmond, 1976; Haldeman, 1990).

This conventional biomedical perspective suggests that disabled workers fall into
one of two categories, 1) those with chronic, disabling medical conditions, and 2) those
who are malingerers, whose disability is maintained by their disability payments
(Weighill, 1983). Epidemiological studies have not confirmed this dichotomy (Fitzgerald,
1992). Notably. in some back pain cases, the level of pathology and impairment may not
be well correlated with reported pain, functional limitation, and physical disability
(Haldeman, 1990; Waddell, Somerville, Henderson & Newton, 1992). While medical
conditions do exert some influence on work-related disability, a variety of other factors
appear to be involved as well. Some of those other factors, which account for most
variance in disability outcomes, are, demographics, workplace ergonomics, work-related
psychological factors, and work-related social factors (Fitzgerald, 1992). From these
factors, newer models of physical disability have been developed to help us better

understand this phenomenon and to better predict rehabilitation outcomes associated with
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various treatments.

One recent model, which focuses primarily on psychological aspects of the
individual. is the Self-Regulatory Model (Fitzgerald, 1992). In this model. self-efficacy
(Bandura. 1977, 1986) as viewed as the central mediator in the self-regulatory
mechanisms governing the individual's motivation and actions. Perceived seif-efficacy in
a patient’s ability to manage pain, to self-regulate health habits, and to perform required
work tasks may play an important part in determining a patient’s willingness and ability
to return to work. While the self-efficacy/self-regulation model has been tested in a
number of studies, (Fitzgerald & Prochaska, 1990; Gattuso, Litt, & Fitzgerald, 1992;
Fitgerald & Feuerstein, 1992), it appears that its practical value lies as a component of

other multifactor models (Fitzgerald, 1992).

Another model that focuses primarily on psycho-behavioral aspects of the
individual is the Glasgow Illness model. This model suggests that the discriminator
between disabled and non-disabled workers is a heightened appraisal of pain and
disability. Waddell and his colleagues (Waddell, 1987) view disability as an interaction
between psychological distress and physical impairment, and have shown empirical
support for this model in studies of psychological factors related to spinal surgery
outcomes (Waddell et al., 1986). While Waddell’s findings show that psychological
distress and abnormal illness behavior were better disability predictors than demographic

and personality factors, there is still additional variance left unaccounted (Fitzgerald,
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1992). While both of these models contributes to our understanding of the problem.
neither seems to adequately conceptualize the interaction between the numerous factors

having some disability predictive power.

Another multidimensional model of work disability emphasizes the role of
different agents/agencies in the employee’s environment. The Low Back Disability
Model for Health at Work (Hollenbeck, et al., 1992) is a bio-psycho-social model of work
disability and focuses on the individual employees, their work and health experiences
over time. and the various agents who influence those experiences (see Table I).
According to this model, employees cycle through three stages of health, illness. and
recovery. While recognizing that medical personnel play a role in disability, the Low
Back Disability Model emphasizes the large role that non-medical “agents” play in
determining associated work-related disability duration and costs. Significant factors
include: the employee’s biologic predisposition back pain, behaviors, and attitudes
toward low back pain; the social influences of friends and family on the employee’s
subjective experience and perception of the problem; and the organizational/managerial
efforts to educate supervisors and employees on various task/work-group-related
behaviors that serve to exacerbate or prolong low back problems (e.g., task/workstation

ergonomics. decision latitude, job security, health agency).
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Table 1: A Longitudinal and Bio-Psycho-Social Model of Lower Back Disability
(Hollenbeck, et al., 1992)

Individual’s health status stages

Healthy [llness Recovery
Critical actors in employees employees employees
each stage of
indivi duil s friends/family friends/family friends/family
health status supervisors health care staff supervisors
human resources rehabilitation human resources
staff specialists staff

The Health Information Model (Fiske & Owens, 1994) represents another
multidimensional model of work disability. The Health Information Model attempts to
shift the fOC;JS from rehabilitation, to prevention and early detection of “at-risk”
individuals. The model proposes that the assessment should include: current health
functional status, psychosocial systems status, occupational history, and health history,
which is then used to identify incentives and motivations to prevent or reduce lost time
and benefits use. During this assessment. occupational health staff members
inform/educate workers in effective problem solving processes to help them better
understand and appropriately manage any physical limitations they experience. In this
model, it is proposed that improved decision making skills taught in the workplace have a

carry-over effect which assists the worker in all aspects of life.

Fordyce (1994) argues that non-specific LBP should be considered to be a

biopsychosocial phenomena by the healthcare community. If physicians rely on a medical
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disease model of LBP, they are likely to overlook patients’ experiences, moods, and
reinforcing factors in their environments that influence the presentation of pain symptoms
(Fordyce. 1994). Given the multiple factors associated with disability. perhaps work-
related disability is best conceptualized as a complex interaction between the disease
condition. the social environment, and the patient’s psychological condition (Frymoyer,
Haldeman. & Andersson, 1991). One model that does address each of these areas is the
Rochester model of work disability (Feuerstein. 1991; Fitzgerald. 1992). This model
looks at work reentry from the interaction of four broad areas: 1) medical status. 2)
physical capabilities. 3) workplace demands, and 4) psychological/ behavioral resources

(see Figure 2).

W

Medical o

Status Physical Capabilities Work Demands 5
Musculo- Physical | | WOrK || gopy,|| Biomech-|| Meta- || Psycho-

skeletal Status | |Tolerance anical balic logical

Neuro- E

logic E

Cardio- Psychological/ N

vascular 7 Behavioral Resources T

Worker Psychological Pain R

Traits Readiness Management v

Figure 2. The Rochester model: A multidimensional heuristic for
understanding musculoskeletal work disability.
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Medical status includes not only the individual’s musculoskeletal condition, but
also any neurologic and cardiovascular conditions that may affect capacity to work.
Physical capabilities include the workers physical status (fitness level) and their work
tolerance (or ability to perform certain work related tasks). The “work demands™ area
looks at the biomechanical. metabolic, and psychological demands of the work
environment. And finally, psychological/behavioral resources focuses on how worker
traits. psychological readiness, and pain management contribute to work reentry
(Feuerstein. 1991). This model proposes that the likelihood of work reentry for an
affected worker is a function of a complex interaction among medical status, the
discrepancy between physical capabilities and work demands, which in turn. can be
influenced by the psychological/behavioral resources the injured worker brings to bear on
existing medical conditions and capability-work demands discrepancies. This model has
formed the basis for a multidisciplinary rehabilitation approach directed at back and
upper extremity disability (Feuerstein & Zastowny, 1996; Feuerstein, Callan-Harris,
Hickey. Dyer, Armbruster & Carosella, 1993). Additionally, the psychological/behavioral
resource component of the model emphasizes the importance of self-management and
problem solving skills. The development of integrative, multidimensional models such as
the Rochester model, facilitates an understanding of how various factors can interact to

result in work-related disability.

All of these models have several common factors. First, each emphasizes the
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multidimensional nature of work disability. Secondly, they all incorporate factors from
physical health, psycho-social/behavioral resources, and occupational history, with the
Low Back Disability Model and Rochester models adding organizational and ergonomic
factors. Finally. each of these models emphasizes problem solving as one potential
moderator of other factors contributing to work disability. Despite the number of models
available. there are few empirical studies that prospectively determine the influence of the

multiple factors proposed to influence symptoms, work status, and healthcare.

The Rochester modei was used as the basis for the model of occupational back
disorders and disability used in the present study (figure 2). In the present study’s model,
medical status (back symptoms), metabolic (perceived exertion), ergonomic and
psychosocial work demands, and psychological resources (social problem solving ability)
are used as predictors of healthcare utilization and temporary disability, controlling fcr

physical fitness (aerobic fitness), social support (family environment) and other factors.

Factors Affecting Occupational Back Disorders and Disability

Research on factors associated with back-related symptoms/disorders indicate that
in addition to medical factors, ergonomic and psychosocial stressors can contribute to
their development, exacerbation, and maintenance (Marras et al, 1995; Armstrong et al,
1993; Bongers, De Winter, Kompier & Hildebrandt, 1993). Those factors influencing
occupational back disability are particularly important from an individual quality of life

perspective, however, to employers, the most important issue is frequently whether a
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back disorder has an adverse impact on an employee’s ability to continue to work. As
multiple factors have been shown to influence back disorders, it is reasonable that
multiple factors would also influence back disability and as such, researchers have
utilized a variety of statistical methods to develop empirical multifactor models of work
disability. Some are regression models, based on the percent of variance accounted for by

each parameter (e.g., Gervais et al., 1991; Cheadle et al., 1994).

Deciding which factors to include in a multidimensional model can be a difficult
task as many factors have been implicated in workplace disability. Some of these factors
include: medical status (musculoskeletal disorders, neurologic disorders, cardiovascular
fitness. individual injury/illness risk), employee physical capabilities (physical status,
work demands exceed individual capabilities, work tolerance), work history (short time in
job. unemployed prior to current job), psycho-behavioral resources (worker traits.
psychological readiness, pain/symptom management, high stress levels, depressed mood.
workload perceptions, perceptions of work aggravating problem, minimal coping ability,
perceptions of the work environment (lack of task enjoyment, little control over tasks or
pace of work)), and work or workplace demands (job characteristics, physical
ergonomics, type of job & equipment, postural demands, unsafe work practices, number
of employees in workplace, metabolic, employer practices (failing to monitor injured
workers or encourage return to duty, failing to modify work environment to permit return

to duty, failing to encourage employee participation in problem solving/decision making).
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The factors to be discussed here will apply primarily to occupational back
disorders. however, some upper and lower extremity factors will also be addressed when
those factors appear to apply to musculoskeletal disorders more generally, or in
particular, to military populations. Since a long range objective of the present research is
to develop interventions to reduce the impact of occupational back disability in the

military, the factors that will be focused on are those that are potentially modifiable.

Medical Status

One of the reasons that some may still believe in a limited, physical factor
disability model is the apparent importance of the medical status of the individual as a
determining factor. For example, one of the best physical predictors of future back pain,
is a history of current or recent back pain and/or injury (Bigos, et al., 1986, 1991). One
study. however, which may be particularly applicable to soldiers, did not support this
relationship. Rohrer. Santos-Eggimann, Paccaud, and Haller-Maslov (1994) followed a
group of 1,398 Swiss army inductees for a period of seven years (age nineteen to twenty-
six) and found that a history of low back pain (LBP) or pathological physical examination

at age nineteen was not predictive of LBP prevalence or incidence at age twenty-six.

Although the presence of physical abnormalities or deformities may be an
important medical risk factor, the degree to which these contribute to symptoms and
disability is unclear (Ross & Woodward, 1994; Jensen, et al., 1994; Rohrer, et al., 1994).

A study of Magnetic Resonance Imaging studies from individuals without back pain
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(Jensen et al., 1994) found that fifty-two percent of all asymptomatic subjects had either
spinal bulges, protrusions, or intervertebral disk abnormalities, similar to the findings for
back pain patients. The authors concluded that due to an unclear relationship between
disc degeneration and LBP (Jensen, Kelly, & Brant-Zawadzki, 1994) and the similar
physical findings for symptomatic individuals and asymptomatic subiects, these physical
findings may be coincidental rather than causal. Another study which examined physical
findings and return to work rates in LBP patients, found no significant differences
between those who returned to work and those who did not when comparing myelograms,

Computed Tomography scans. or radiographs (Lancourt & Kettelhut, 1992).

Employee Physical Capabilities

Physical Status

Another factor that shows up fairly consistently in the injury/disability literature
deals with physical capabilities and/or capacity of the worker. Civilian studies and studies
of military recruits and of infantry soldiers show that both low aerobic capacity and low
physical conditioning seem to have an inverse correlation with injury prevalence
(Frymoyer & Cats-Baril, 1987; Linenger & West, 1992; Knapik, et al., 1993; Jones, et al.,
1993), although Jones and colleagues also found that very high levels of physical training
become a risk factor for development of musculoskeletal disorders. This suggests that
there exists some optimum level of physical training, training beyond which is associated
with overexertion injuries, but with no significant increase in physical condition. The

reduced physical capacity and increased injury relationship has been shown to be
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particularly strong in lower extremity injuries (Jones. et al., 1993).

Employee physical fitness has also been shown to play a part in the disability
equation. Several studies have found significant differences in back-related pain/disability
based on the fitness level of the subjects (Cady, et al., 1979; Dehlin, et al., 1981; Rohrer,
et al.. 1994). In the Cady study, higher physical fitness for firefighters was associated
with lower incidence of back injuries. and in the Dehlin study, nurses who received
physical training experienced more rapid recovery from back problems that did occur.
Additionally. exercise programs designed to improve back flexibility tend to decrease
back pain perceptions (Donchin. et al., 1990). In a seven year, prospective study of Swiss
recruits. Rohrer and colleagues (1994) found that respondents with no lifetime incidence
of low back pain were characterized by a more active general lifestyle than those with
low back pain, although sport and leisure activities were essentially the same for both
groups. In a recent prospective study of disability in U.S. Army soldiers (Feuerstein,
Berkowitz, & Huang, in press) self-reported infrequent aerobic exercise was a significant
predictor of permanent disability with a diagnosis of lumbosacral strain. An extensive
review of interventions designed to prevent low back pain (Lahad, Malter, Berg, & Deyo,
1994) found that exercise “may be mildly protective against back pain,” and that aerobic

exercise is most likely as effective as trunk muscle strengthening exercises.

Work History

One of the employee factors that has been associated with higher levels of
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disability claims is that of worker inexperience. Habeck and colleagues (1991) conducted
a study of firms with records of high and low worker disability claims and found that
firms with large numbers of employees with less than two years of experience on the job
had signiﬁcantly higher disability claims. This finding may be particularly salient to the
military in that a high proportion of military personnel remain in the service for a
relatively short period of time. Preliminary analyses of data in the Feuerstein and
colleagues (in press) study. showed that soldiers with fewer than four years in the service
have the highest number of disability claims. Habeck and colleagues suggest that a high
rate in less experienced workers may conform to the conventional wisdom that most
accidents occur when employees are new to their jobs. Additionally, if an employee has
been unemployed for a period of time prior to his/her current job, there appears to be a
greater likelihood of lost work time due to musculoskeletal disorders (Deyo &Tsui-Wu,

1987: Reisbord & Greenland. 1985).

Workplace Psychosocial Environment and Employee Psycho-Behavioral Resources
Research has also suggested that back pain and/or disability is associated with
certain dimensions of self-reported work demands (monotonous work), time pressure,
worry about mistakes, mental strain, and limited supervisor and coworker support
(Bongers, De Winter, Kompier & Hildebrandt, 1993). Recent studies in office
environments have indicated that work organization factors such as: increasing work
pressure, workload surges, routine work lacking decision making opportunities, high

information processing demands, varying tasks with few standards, are associated with
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symptom presence and severity (Hales et al, 1994). Despite several studies investigating a
range of psychosocial variables, the majority of these studies, did not control for physical
job demands. or when adjustments were made, they were based on self report measures
rather than an job/task analysis by independent observers. In many studies, potential
confounding variables such as history of back pain/problems, age, gender, education. and
level of problem solving and coping skills, were not controlled for statistically or in study
design. To accurately identify etiologic factors, studies should control for the potential
effects of confounding variables, and self-report measures. when used. should

demonstrate concurrent validity with other non-self-report measures.

Psychological Readiness/Perceptions of Work Environment

There are a number of psychological and perceptual factors that relate to an
employee’s readiness (and willingness) to continue to work, rather than assume a
disabled role. Not unsurprisingly, research has found that if workers lack job satisfaction,
they are more likely to become disabled ( Bigos, et al., 1991; Lancourt & Kettlehut,
1992). And while it may seem that there is little that can be done to improve job
satisfaction, it may not be the work tasks themselves, but other work environment factors
which may contribute to this lack of satisfaction. For example, if an employee is
experiencing high stress levels prior to/following their medical problems (Frymoyer, et
al., 1983; Greenwood, et al., 1990), their stress levels, and/or their medical problems may
distract from whatever task enjoyment they may have had previously. Another factor that

follows from workers’ stress levels is their having only a minimal ability to cope with the
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stressors they experience, occupational or personal (Frymoyer & Cats-Baril, 1987;
Lancourt & Kettlehut, 1992). Depressed mood prior to a medical problem (Frymoyer. et
al.. 1983; Lanier & Stockton, 1988) which may or may not be stress related, has also been

associated with increased disability.

Perceptions of the workplace also figure prominently into psychological work
readiness. [f workers perceive that their work loads are too great (or for that matter, too
small). and if they have little control over decision making, their work tasks, or the pace
of their work (Karasek, et al., 1981; Habeck, et al., 1991), they may experience an
unwillingness to work in that particular job or environment. Brown and Leigh (1996)
have hypothesized a model of psychological climate and it’s effect on job performance.
In this model, the authors posit that psychological climate has a direct effect on effort,
and an indirect eftect on effort through job involvement, with effort then directly
affecting performance. Furthermore, if employees have been injured and believe that
their workplaces are unsafe and contributed to their injury, those employees are less
likely to want to continue performing potentially hazardous tasks, in a potentially
hazardous environment (Frymoyer & Cats-Baril, 1987). Certain hazards are, of course,
endemic to the military (combat for example), however, the perception of workplace

safety in a peacetime environment can enhance a workers desire to continue to work.

If the workplace is perceived as a stressor, this factor can also play an important

part in employee willingness and desire to continue working. In a case-controlled study,
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Feuerstein and Thebarge (1991) found that perceptions of disability and occupational
stressors discriminated between disabled and non-disabled chronic pain patients. a
majority of whom suffered from back pain. Disabled patients viewed their work
environment as higher in psychological stress and lower in social support than non-
disabled patients. Specifically, their environments were high in work or time pressure,
urgency., and management control, and low in co-worker cohesion, job autonomy, and
supervisor support. Additionally, occupational stress can serve as a risk factor for
development of Musculoskeletal disorders, or it may be a factor in effecting return to

work outcomes in rehabilitation (Feuerstein & Thebarge, 1991).

Symptom/Pain Management

Another important factor affecting disability is self-reported pain severity. Higher
levels of pain severity are associated with an increased likelihood of disability, regardless
of the existence or level of physical findings (Frymoyer & Cats-Baril, 1987; Singer. et al.,
1987), however, the specific link between pain and disability remains unclear (Lackner,
Carosella, & Feuerstein, 1996). As with disability, pain can be influenced by a number of
physical and psycho-behavioral factors including: injury, fitness level, pain onset, age,
gender, marital status, education level, smoking, drinking, pain experience (and fear),
perceptions of work/family, perceptions of function/disability, stress and coping, and self-
efficacy. While some demographic factors may help predict pain and disability, many are
not readily modifiable (e.g., age, gender, marital status). There are however, several other

factors that are more amenable to change (e.g., smoking, fitness level, workplace/family
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perceptions, workplace/family reactions to an injured worker, pain, fear, stress/coping,

and self-efficacy), and are therefore of greatest interest from an intervention perspective.

While general education levels are modifiable, and higher formal education levels
are associated with lower incidence of back pain and disability (Rohrer et al., 1994;
Frymoyer & Cats-Baril, 1987), the mechanism through which this relationship operates is
unclear, although it is possible that education may relate to problem-solving ability.
Increasing education is generally considered a positive step for almost anyone, but its
utility in disability prevention and/or rehabilitation is uncertain. Back specific education
provided through “back schools™ on the other hand. have shown inconsistent results in
preventing or reducing pain and disability, from no effect (Hollenbeck, et al., 1992) to
dramatic improvement, reducing back-related injuries by 95% (Brennan. 1985). In a well
controlled study (Moffett, et al., 1986) back school rehabilitation effects were no better
than traditional physical therapy, however, both were significantly better than the placebo
control group. As with education, smoking is another factor which has been associated
with back pain and disability, however, the mechanisms are also unclear (Linton, 1990;
Jamison, et al., 1991; Andersson & Pope, 1991). Therefore, while smoking cessation is a
highly desirable health behavior, it’s effects as a pain and disability intervention is

uncertain. Some other modifiable factors may have greater intervention potential.

Psychosocial perceptions (i.e., the way individuals perceive their pain and their

environment) can play an important part in pain and disability experiences. Waddel and
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colleagues (1993) found that high scores on the Fear and Avoidance Beliefs
Questionnaire was the strongest predictor of work disability from low back pain. Fear of
pain and/or re-injury was also shown to be associated with increased distress and
expectations of future physical functioning (Papciak & Feuerstein, 1991). Another
related psychological factor is fear of movement and/or re-injury, which can affect an
employee’s willingness to perform certain task-related motions. A recent study by
Vlaeyen and colleagues (19953) found that this fear of motion and/or re-injury was the
best predictor of self-reported disability levels, even when compared to physical findings,
pain intensity, or catastrophizing as a coping strategy. This motion/re-injury fear may
contribute. not only as a psychological readiness factor. but also as a factor in pain
behaviors. Other perceptions. such as the way the workplace and the family are viewed,
can also contribute to the incidence, severity and course of back pain (Feuerstein &

Beattie. 1995).

Research suggests that stress, coping, self-efficacy, fatigue, and mood have all
been associated with the pain experience. In a large scale, national study of pain
(Sternbach, 1986), higher stress and “daily hassles™ were strongly associated with greater
incidence, frequency, and severity of pain reports. In a prospective study of low back pain
patients, Lancourt and Kettlehut (1992) found that patients who returned to work reported
fewer job, personal, of family problems than those who remained off work. Interestingly,
Feldman (1995) reports in a preliminary study developing a Work Related Injury Survey

of Beliefs Scale, that although the majority of his chronic pain patients agreed that their
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“pain is purely physical. it has nothing to do with my emotions,” they will still also agree
that “stress in my life can increase my pain.” In a study of stress, fatigue, and mood in
non-disabled low back pain patients, Feuerstein, Carter and Papciak (1987) found that
pain patients experienced higher levels of tension, anxiety, and fatigue, and lower levels
of vigor than normal controls. While anxiety (proxy measure for exposure to stressors)
did not predict pain onset or pain severity levels, fatigue levels increased 24 hours after
pain episodes. suggesting that pain increased fatigue. Fatigue was then related to

increased pain magnitude.

Pain self-efficacy relates to a patient’s expectations regarding ability to perform
specific behaviors or implement necessary coping skills to influence pain experience and
secondarily. function (i.e., reduced pain, increased function). Patients” self-efficacy
expectations also have been shown to affect both pain and function in low back pain
cases (Dolce, Crocker, & Doleys. 1986; Papciak & Feuerstein, 1991, Lackner et al,
1996). As it relates to changing behaviors and attitudes needed to improve rehabilitation,
lower pain self-efficacy levels are generally associated with poorer outcomes (Jensen, et
al.. 1991). An altemnative to pain self-efficacy may be functional self-efficacy, i.e., a
person’s belief in their ability to perform certain tasks, and may be a better predictor of
functional impairment and disability. A recent study (Lackner, Carosella, & Feuerstein,
1996) found that lower functional self-efficacy levels are associated with decreased task
performance, even controlling for pain and re-injury expectancies. Another cognitive

factor affecting pain and disability is pain coping strategy or how people attempt to deal
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with their pain and related problems. These strategies can include: diverting attention,
reinterpreting pain sensations, coping self-statements, ignoring pain sensations. praying
and hoping, catastrophizing, increasing activity levels, and increasing pain behaviors. In
general, more active coping strategies (e.g.. increasing activity levels, reinterpreting pain
sensations, diverting attention) are associated with more positive outcomes than passive
coping strategies (e.g.. catastrophizing, praying and hoping) (Feuerstein & Beattie, 1995;

Lackner, Carosella, & Feuerstein, 1996).

A study that ties these concepts together introduced the constructs of pain
“intrusion and accommodation,” which relate to the controllability and predictability of
pain (Jacob, et al., 1993). Patients who scored high on “intrusion” generally reported
their pain and emotions as being inversely related and predictable. High pain intrusion
was related to greater depression symptom severity, more frequent affective distress, and
pain behaviors. “Accommodation,” however, refers to altering the patient’s self-concept,
allowing acceptance of chronic pain or functional limitations without changing self-
esteem or mood (Jacob, et al., 1993). Patients scoring high on *accommodation” reported
greater self-control, viewed themselves as problem-solvers, had fewer depressive
symptoms, and fewer affective distress pain behaviors. These studies on psychosocial
factors suggest that the way people view their pain, their environment, and their abilities
to cope and function can have substantial impact on pain experience, functional

limitation, and disability.
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Worker Traits

A potentially important individual work trait is an employee’s tendency to take an
adverse view of being placed in a “limited duty” status. While the Army officially
acknowledges and accepts the fact that injuries and illnesses occur, and that there is a
need and value in placing soldiers on limited duty, there may exist a perception among
career-minded soldiers that they will be considered “less capable™ (compared to their
peers) or actually desire to avoid their duties. if they become injured, require treatment.
and/or are placed on limited duty. Consequently. soldiers may avoid seeking treatment
for conditions which, if identified at an early stage, could be more successfully
rehabilitated. When these minor conditions persist, they may become recurrent or chronic

conditions in the future.

Recently, Feuerstein (1996) proposed a construct referred to as “workstyle,”
described generally as an individual pattern of cognitions, behaviors, and physiological
reactivity, relating to how employees perform their work, both psychologically and bio-
mechanically. Repeated physiologic reactivity might contribute to the development,
exacerbation, and/or maintenance of recurrent or chronic occupational back disorders, and
might predispose a worker to increased risk of back disability. Problem solving ability
and/or aptitude (addressed below) is a potential moderator of an adverse workstyle in that
individuals with high problem solving ability may be better able to resolve negative job
task/organizational psychosocial and biomechanical stressors. If the workstyle construct

holds in future research, knowledge and understanding of this work dimension may
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provide a key to identifying (and modifying) the workstyles of those workers at increased

risk of physical disability.

Social Problem Solving

The back symptoms and disability associated with ergonomic and psychosocial
stressors may be moderated by social problem solving. In a prospective study (Marx et al,
1984). an intervention designed to help college students deal with life challenges, and
improve interpersonal problem solving behavior reduced illness episodes, illness days,
and disability days over the course of two semesters. In a study that specifically measured
problem solving ability (Elliott & Marmarosh, 1994), self-appraised “effective problem
solvers” reported fewer physical symptoms, before, during, and after assessment. Social
problem solving has been studied as a component of coping (D’Zurilla & Chang, 1995),
as a stress management strategy (Nezu, 1986a; Nezu, Nezu, Saraydarian, Kalmar, Ronan,
1986:; D" Zurilla, 1990), as a factor in depression, anxiety (Nezu, 1986a; Nezu, 1986b,
Nezu & Ronan, 1988; D’Zurilla & Sheedy, 1991), and affective states (Elliott, Sherwin,
Harkins, & Marmarosh, 1995), and as a factor in health outcomes (Marx, Somes, Garrity,
Reeb, & Maffeo, 1984; Elliott & Marmarosh, 1994; Wilkinson & Mynors-Wallis, 1994),
and disability (Marx, Somes, Garrity, Reeb, & Maffeo, 1984). It is possible that when
confronted by stressors that are potentially modifiable through some type of effort,
individuals with higher levels of social problem solving ability perceive an increased

opportunity to effectively modify the stressor potentially affecting them.
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Work Demands and/or Job Task Ergonomics
In activity-related spinal disorders, of which the majority involve degenerative

disc disease and sprain/strain etiologies (Spitzer et al. 1987), workplace factors such as
awkward posture, repetition, and excessive force, particularly related to lifting tasks, have
been associated with increased risk of frequency and intensity of back disorders. Manual
materials handling activities that involve lifting, carrying, static work postures, frequent
and repetitive bending and twisting. and pushing/pulling objects has been related to low
back disorders in retrospective (Bigos et al, 1986) and injury/disability in cross-sectional _
studies (Marras et al, 1995). A recent cross sectional study of 403 industrial jobs using a
well defined case definition of low back disorder risk. lost time, and quantitative worksite
analysis (tri-axial dynamic trunk motions) during occupational lifting, indicated that
increases in lift frequency. load moment, trunk lateral velocity, trunk twisting velocity
and trunk sagittal angle were associated with increased risk of low back injury and lost

time (Marras et al, 1995).

A variety of different jobs have been associated with higher risk of occupational
musculoskeletal disorders, especially back related problems. These occupations include:
truck driving, nursing, materials-handling jobs, heavy equipment operators, mechanics,
maintenance workers, manual laborers, protective services, and typists (Frymoyer, et al.,
1983; Kanner, 1981; Frymoyer & Cats-Baril, 1987; Bureau of National Affairs, 1988).
Some of the workplace factors that may be associated with higher risk of occupational

back disability in these occupations include vibration exposure and job postural demands
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(Pope. Andersson, & Chaffin. 1991).

Other workplace demands which may contribute to physical injury (either acute or
cumulative) include: physical demand and capabilities mismatches (lifting, pushing, or
pulling). awkward or prolonged postures and motions (e.g.. bending & twisting)
(Frymoyer & Cats-Baril, 1987; Rohrer, 1994; Marras, et al., 1995), high physical training
demands (Jones, et al.. 1993), high task repetition (Rohrer, 1994), machine paced work
(Rohrer. 1994), increased force, and inadequate break/recovery periods. Lifting has long
been recognized as a risk factor in low back injuries. The National Institute of
Occupational Safety and Health INIOSH) lifting guide (Waters. Putz-Anderson, Garg &
Fine. 1993) cites several factors that increase injury rates and severity rates, including: 1)
lifting heavy objects, 2) lifting bulky objects or object can’t be held close to the body. 3)
lifting from the floor, and 3) lifting frequently. Pope and colleagues (1991) also note that
when lift loads exceed lifter capacity, or when improper lifting techniques are used, the
chances of injury are greatly increased. This study also found a that increased pulling
requirements tended to be associated with increased low back pain severity. Overall, a
variety of workplace biomechanical and metabolic demands (Garg & Moore, 1992)
appear to have an important discriminatory ability in predicting worker pain and

disability.

Employer Practices

Several employer practices have been implicated in higher company rates of
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employee disability claims. Once an employee has been injured, firms that failed to
monitor those injured workers or encourage them to return to duty experienced
significantly higher rates of compensable lost work time (Habeck et al.. 1991). Another
important factor from the Habeck, et al. study. appears to be using limited duty as a
means to allow an employee to return to work more quickly, even though that work may
need to be modified due to the employees temporary functional limitation. This strategy
is used widely in the military, although how well limited duty personnel are accepted in

the military workplace is undetermined.

Perhaps more important than employers’ responses to injuries are employers’
practices associated with reducing the incidence of employee injuries or illnesses. In
firms with lower rates of disability claims, company leaders model safe behavior and
monitor employee work practices, reinforcing those practices that contribute to safety
(Habeck et al., 1991). These low risk companies also took a proactive approach to job-
related health problems by providing periodic screening to ensure early detection of
health or disability risks, be they physical, psychological or behavioral. Further, once
those risks have been identified, either through company screening or employee
reporting, employee assistance programs are available to help employees reduce those

risks (e.g., alcoholism, stress, personal problems) (Habeck et al.,1991).

The organizational management climate also appears to be an important factor in

occupational musculoskeletal disorders. Companies that experienced lower levels of
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disability claims were also those companies that encouraged employee participation in
problem solving/decision making (Habeck, 1991). This finding is interesting in that it
coincides with prospective research suggesting that worker decision latitude over their
work processes is an important factor in overall levels of occupational stress (Karasek, et
al.. 1981) and resultant chronic disease risk. These results were even stronger when low
job decision latitude was paired with high work demands. Additionally, a study by
Westman (1992) found that the decision latitude effect on occupational stress appears to
be stronger at lower hierarchical levels. In the military, this would suggest that providing
greater opportunity to participate in decision making and problem solving might

particularly benefit our junior enlisted and officer personnel.

One final study of particular interest looked broadly at self-reported physical task
demands, task ergonomics, and workplace psychosocial factors in Sweden (Johansson &
Rubenowitz, 1994). Of all factors considered. for blue-collar workers, the only significant
factors associated with occupational back disability were: high psychological workload,
poor supervisor climate, low work stimulation, and high levels of extreme work postures.
For white-collar workers, only high levels of “monotonous working movements” were
associated with occupational back disability, however there were multiple psychosocial
or ergonomic factors associated with neck (i.e., control, psychological workload, bent
work postures, monotonous movements, & twisted postures) and shoulder (i.e., control,
supervisor climate, work stimulus, co-worker relations, psychological workload, light

materials handling, monotonous movements, & twisted postures) symptoms.
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Limitations of Previous Research:
Conceptual Limitations
One major conceptual issue in existing studies that complicates efforts to identify
the causes of back disability is that, while there is a recent trend toward multidimensional
conceptualizations of work disability, there are differing etiological schools of thought
(Frank, Pulcins, Kerr. Shannon. & Stansfeld. 1995: Bombardier et al. 1994) that continue

to focus on only one or two dimensions.

For example, the clinical pathology (medical) model attributes most occupational
low back pain to subtle sprains and strains of soft tissue. The symptoms associated with
these types of injuries, which do not usually appear as hard physical findings, normally
resolve within a few weeks of onset. When an employee is unable to work because of
work-related LBP the medical model suggests that either there is a more severe physical
injury. or that there is secondary psychopathology that is presenting as physical

complaints (Rossignol, Lortie, & Ledoux, 1993; Reilly, Travers, & Littlejohn, 1991).

The ergonomic exposure model suggests that occupational low back pain is the
result of exposure to adverse ergonomic factors such as lifting, pushing, or pulling
demands that exceed capacity, excessive vibration, awkward postures, and/or frequent
repetition. Prevention can be achieved by modifying workstations or work tasks to reduce
adverse exposures (Chaffin & Park, 1973; Herrin, Jaraiedi & Anderson, 1986; Waters et

al, 1993).
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The perverse incentives (Frank et al, 1995) model suggests that occupational LBP
1s a combination of worker, workplace, and/or organizational psychosocial/ regulatory
factors. such as low job satisfaction, low autonomy, and workers compensation
availability. The suggestion here is that psychosocial and organizational factors can have
a mediating, moderating, or maintaining effect (Battie & Bigos, 1991; Nachemson,

1992).

While studies have provided some evidence of risk factors in these three primary
areas, no single area has accounted for more than a small portion of the total variance
(Bigos et al. 1991; Bigos et al. 1992; Feuerstein, Berkowitz, & Huang, in press;
Haldeman, 1990: Cats-Baril & Frymoyer, 1991). Few, if any, studies have investigated
multiple risk factors across all three of these models. In order to circumvent this
conceptual problem, the present study conceptualized occupational back symptoms and
lost time as determined by multiple risk factors 