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unhelpful polemic.

In most industrialized countries, disability and work absence due to occupationalback pain have risen steadily in
recent decades. Conventional views of the causes of this slow epidemic tend to fall into one of the following
three areas: (i) the clinical pathology view, which attributes the level of pain and disability to either the severity
of the initial injury or to psychosomatic conditions; (ii) the bion~echanicalexposures view, which attributes the
problem to hazardous and preventable conditions of work; and (iii) the perverse incentives view, which suggests
that reporting and disability are influenced by a combination of work dissatisfaction and accessible disability
benefits. This paper reviews, from an epidemiologic perspective, the specific methodological hurdles faced
during investigations of the etiology of occupational back pain. It is argued that methodological issues have
contributed to the perpetuation of the three distinct but incomplete views of the problem. New research
directions are suggested and a broader interdisciplinary perspective is proposed to help resolve the existing
polemic.

Key terms biomechanics, epidemiology, etiology, methodology, psychosocial, review, risk factors, workers
compensation, work-related.
Researchers and policy malters in occupational health
frequently encounter contradictory evidence concerning
the causes of work-related ill health. The debate over
occupational back pain brings together, however, a particularly diverse range of views among labor groups,
corporate interests, insurers, and other third-party payers,
as well as a wide spectrum of health professionals. In the
resulting encounter between these various perspectives,
the genuine complexity of the "industrial back" may be
neglected in favor of primary attribution to either worlter
or workplace factors.
This paper explores conventional views of occupational back pain. W e contend that much of the research
on the causes of occupational back pain has not yet
bridged narrow disciplinary vantage points. W e argue for
the need for transdisciplinary research to meet the methodological challenges presented by occupational back
pain. In the process, we hope to shed light on one of the
industrialized world's most common causes of chronic
disability before middle age (1).
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In the following sections, we briefly review what is
known about the burden of illness attributed to occupational back pain. W e then present three contrasting views
of the etiology and prognosis of occupational back pain,
followed by a discussion of how narrow adherence to
these perspectives may have contributed to the methodological problems evident in the published literature on
occupational back pain. Finally, we propose future research directions that could help resolve the present backpain polemic.

Burden of illness
Several studies have shown that 60-80% of the general population is afflicted with disabling low-back pain
at some point in life ( 2 - 4 ) . The largest single category
of lost-time workers' conlpensation claims in most jurisdictions is nonspecific disorders of the lower spine
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often called mechanical low-back pain (5). Typically, some 80 to 90% of back pain claimants return to
work (or at least cease receiving benefits) within one to
two months after their clairn begins. The "recovery
curve" of this condition, depicted as the distribution of
time spent receiving coinpensation benefits from the
Ontario Worlters' Compensation Board during 1991, is
presented in figure 1. Although they account for the
bulk of all costs related to back claims, people who
become chsonically disabled represent only about 5 to
10% of compensation claimants for baclt pain (5). A
significant additional minority, while not proceeding directly to chronic disability, suffers from multiple recurrences that can be progressively severe and prolonged
(6,7). Few medical conditions share such a diverse clinical picture: acute onset with prompt, full recovery in
the majority; unpredictable recurrences or prolonged
suffering in some; and permanent disability in the small
minority. Depression is one of the few common illnesses which shows a similar course spectrum (8).
Worlters' compensation claims for back pain have
been steadily increasing in recent years in terms of frequency and global cost, even after demographic changes
ase accounted for (4, 9). Moreover, Waddell has also
shown a sixfold increase in lost time from back pain
since the mid-1950s in the United Kingdoln according
to the system of general sickness benefits, which does
not require work attribution (10). Thus there appears to
-
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Figure 1. Recovery curve (duration of disability benefits) for occupational back ~ain.
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have been limitcd success either in identifying the
causes of baclt pain (or disability or both) or, more
importantly, in translating this knowledge into effective
intervention in the worl<place or in the general population (11, 12).

Three current views of occupational back pain
As shown in figure 2, there are three prevailing schools
of thought influencing research on the etiology and prognosis of occupational back pain. They can be outlined in
more detail as follows:
1. The clirzical patlzology vie^^ focuses on the pathology
and prognosis of the worlter, rather than on etiology or
prevention. Most occupational strains and sprains are
attributed to subtle damage to soft tissues, which should
norinally heal within a few weeks of symptom onset.
Disability is thought to arise from either of the following
two mechanisms: inherently more severe injury (such as
acute intervertebral disc herniation) (13) or clear secondary psychopathological coinplications (such as depression or a range of psychosomatic disorders historically
labeled as "compensation neurosis") (14).

2. The bioi~zechnrzicnlexposures view contends that the
occurrence of occupational back injury, and its accompanying disability, is the result of adverse workplace biomechanical exposures that excessively or repetitively
strain thc tissues of the back. This view contends that
pain and disability should be preventable either through
intervention in workplace design to remedy the offending exposures (15-17) or through the type of legislation
concerning workplace ergonomic exposures that is currently undergoing public consultation in North America
(l8,19).
3. Conceptualizing causation more at the society level,
the perverse irzcerztives view maintains that back pain per
se is a ubiquitous consequence of modern life (20, 21).
The recent increases observed in reporting and disability
are said to be rooted in a combination of dissatisfaction
with work and the ready availability of workers' compensation and other disability insurance benefits. These
"perverse incentives" are seen as promoting the initiation
of clailns and increasing the level and duration of disability associated with the clailns (1 1, 20). While not necessarily implying that frank malingering is involved in
either claims submission or prolongation, this view emphasizes the social context within which reporting and
disability from back pain develops.
The back-pain perspective one subscribes to will undoubtedly influence the research approach one adopts,
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Figure 2. Three current views of occupational back pain.

especially in the selection of variables to be assessed. It is
possible to find papers that have done a good job of
addressing biomechanical factors (22), or psychological
factors (23), or compensation factors (20), but few, if
any, have given equal emphasis to factors from all three
domains (24). In this paper we contend that disciplinary
compartmentalization, and the methodological difficulties inherent in occupational back-pain research, have
contributed to the formation of a subtle, but unhelpful
polemic, most evident when the proponents of the different views are brought t ~ g e t h e r .This
~ polemic may be
impeding our progress towards identifying and acting
upon modifiable causes for occupational back pain and
its related disability.

5

Challenges to research
Several thorough reviews of studies examining etiologic
or prognostic risk factors for occupational and nonoccupational back pain have been published recently (11,
25-3 1). Research in these areas appears to be at a crossroads; even the best-designed investigations have explained only a small proportion of the total variance
observed (23,32-34). As argued by Waddell and others
(12,35, 36), new conceptual models are needed if we are
to advance our understanding of the etiology and prognosis of occupational back pain. Thus future studies will
have to address the particular methodological and interdisciplinary challenges characteristic to investigations of

As witnessed by JWF during a heated panel discussion on the causes of the low-back pain "epidemic" at the
Occapational Spinal Disorders: Primary, Secondary and Tertiary Care and Prevention Conference, Dallas, Texas,
1-3 October 1992.
Scand J Work Enwron Health 1995, vol21, no 1
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occupational back pain. Five of these challenges, outlined in figure 3, are discussed in detail in this review.

Defining "back pain"
How a condition is defined will affect what a study finds,
as well as how its results can be generalized. Occupational back pain has been defined differently in different
studies; thus it is not surprising that there has been limited
agreement on which factors are the most important in its
etiology or prognosis. A case definition based on a specific pathology (such as herniated lumbar intervertebral
disc) is the most relevant for the clinical pathology view.
However, since so few cases have such demonstrable
pathology, the findings from studies using specific clinical or pathological case definitions are of limited use in
occupational settings (5, 37). A work-disability definition (such as lost-time status), more relevant to the biomechanical exposures and the perverse incentives view,
also has problems associated with it. The reason for work
absence can be affected by several factors, including (i)
contextual problems such as delays in medical treatment
or the absence of modified work or (ii) a range of psychosocial factors such as fear avoidance behavior (38, 39).
One of the major limitations of etiologic studies of occupational back pain is that they are often restricted to
examining only the cases that are reported to the workplace (often workers' cornpensation claims). Some people may choose to work with their pain rather than reporting it to the worl<placeor taking time off because of
it. To st~tdyall symptomatic cases, investigators would
be forced to survey repeatedly all members of the work
force under study (to avoid subjects' failure to recall less
severe episodes). However, a repeat-survey design in an
occupational setting will uncover Inany previously unseported cases of pain (22). This hidden burden of illness
can be viewed in one of two ways: (i) it is not central to
the problenl under study - that is, any back pain not

causing lost time from work is merely a reflection of
"nonnal life" in modern society - or (ii) inclusion of
unreported, presumably less severe cases of disease or
injury can provide a more complete spectrum of clinical
severity to help one understand the etiology and prognosis of occupational back pain (40).
In either case, few employers will thank investigators
for uncovering such a large burden of hidden (and potentially compensable) illness, let alone for intrusive repeated surveying of their work force. Thus it is not surprising that few published studies call claim to describe
the risk factors for occupational back pain per se. Rather,
most studies, including the landmark prospective cohort
study of back pain on over 3000 employees at a Boeing
airplane assembly plant (23, 32), have focused on risk
factors for the reporting of back pain in the workplace.
This approach may be appropriate if one is primarily
interested in the disability arising from back pain, defined in terms of time lost from work. On the other hand,
if one is interested in a broader etiologic picture of lowback pain, this definition may be inadequate. For example, the main findings of the Boeing study suggest that
"dissatisfaction with work" is among the chief predictors
of back pain reporting. These results need to be interpreted in light of the fact that many workers in a wide variety
of settings have symptomatic episodes without reporting
them to the employer or experiencing lost time, so their
risk and prognostic factors may have gone unstudied. In
a recent case-referent study of automobile assembly
workers (221, approximately one-half of the reference
population was excluded from the study because of recent unreported back pain. While the study consequently
provided a sharp case-referent comparison for the effect
of nonneutral trunk postures, its scope was limited since
the case group represented only a subset of all those with
symptoms.

Measuring the severity of back pain
1.

Defining back pain: what outcome/case definition is being studied?

2.

Measuring back pain:
i) can it be validly and reliably measured?;
ii) how is severity determined?

3.

Injury or disease: is it an acute event, a recurrentichronic condition,
or an industrial disease?

4.

Distinguishing etiologic from prognostic risk factors:
i) What are the limitations of cross-sectional data?;
ii) What is the best study design?

5.

Assessing exposure:
i) How is an adequate range of exposure obtained?;
ii) How comprehensive should the list of variables be?

Figure 3. Methodological issues in studying occupational back pain.
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Can the severity of back pain be validly and reliably
measured?
Our inability to explain the causes and prognosis of back
pain may be tied in part to our difficulty in diagnosing
and measuring it. The lack of specificity and prognostic
or therapeutic meaning attached to medical diagnoses for
back pain is now widely accepted (5, 20, 37, 41, 42).
Less than 5% of working-age patients with back pain
appear to have objectively demonstrable and specific
pathological processes associated with their symptoms,
even when computerized axial tomography (CAT) or
magnetic resonance imaging (MRI) scans are obtained
(42). Thus "mechanical back pain" has become a catchall diagnosis of exclusion for the vast majority of occupational cases. Further complicating back pain research, the
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training of primary care physicians stresses the importance of recogllizing relatively rare, surgically remediable causes of back pain, such as herniated lumbar intervertebral disc, rather than dealing effectively with the
garden-variety of back strain. Although very remote, the
possibility of finding patients with herniated lumbar intervertebral disc among the case load of a primary care
physician, combined with the common practice style of
defensive medicine, drives many physicians to overinvestigate and overtreat a substantial fraction of their patients. Evidence documenting and questioning this aggressive pattern of medical practice is now accumulating
from many sources (4,20,43-45)"
Extraordinary research efforts and much funding have
gone into attempts to identify a purely biomedical etiology for back pain and thereby minimize the influence of
"nonorganic" psychological and social factors (46, 47).
This approach has sometimes had an ullfortunate undertone of insurance-fraud detection, especially when used
to identify chronic pain patients who me said to have
"functional overlay" as the underlying diagnosis. Indeed,
an industry exists to identify high levels of test-retest
variability in lifting and other tasks as evidence of nonorganic pain (48). Are patients with such variable test results fraudulent, psychologically unwell or just inconsistent? And, without a demonstrated "gold standard," are
these tests providing data that may not be valid?

How is the severity of back pain determined?
Severity has the following two components of concern to
researchers: (i) how to define it and (ii) how to measure
it. In the context of workers' compensation, the term
"severity" has traditionally been defined with respect to
duration off work or time on compe~lsationbenefits, a
seemingly circular notion. In a clinical setting, it is more
difficult to define severity, because of the difficulty in
establishing pathology (42). Beyond work status, investigators needing data on severity have had to rely on selfreported measures of pain, psychological status, and dysfunction, adapted from the social and psychological sciences, rather than traditional biomedical measures, such
as laboratory or radiological measurements of altered
structure or function. Apart from questionnaires assessing pain, pain-related behavior, and impaired function,
very few measurement instruments have been shown to
classify back-pain cases validly or to measure their "severity," at least in terms of predicting future risk of
chronicity (31, 37, 49, 50). Yet, ironically, inany worlcers' compensation systems forbid the use of patient-cen6

tered measures of pain and disability, favoring instead
traditional "objective" measures of iinpairil~ent,which
have not been shown to predict chronicity (5 1).
Evidence is now accumulating to suggest that a s i r plistic mind-body dichotomization of chronic pain is inappropriate. Ainple clues are now available, from the
pain literature (52-55) and from the new field of psychoneuroendocrillology and iminunology (56,57), to suggest that patients with prolo~lgedpain syndroines and
other illnesses are not necessarily psychologically abnormal, although they may often be afflicted with depression and other co-morbidity (37). Newly identified feedback loops involving tissue inflammation, nociceptive
sensory nerve stimulation, and central nervous system or
endocrine amplification (58-62) have been identified in
fibro~nyalgiapatients. Chronic back-pain patients may
be experiencing a similar, poorly understood vicious cycle of pain perpetuation, sometimes exacerbated by medical and social labeling of their problem as "psychogenic" (49,63-67). Considering the complex natural history of chronic pain development in back-pain patients
receiving compensation payments, the use of the simplistic and victim-blaming term "compensation neurosis"
would now appear to be unjustified (66).

Injury or disease?
There is a wide spectrum of clinical profiles for occupational back pain, including-people
with acute pain attrib. .
uted to a specific biomechanical exposure ("injury"?),
and those experiencing frequent recurrences without any
apparent exogenous cause ("disease"?). There are also
widely varying administrative responses to this mix of
etiologies in different jurisdictioils (5 1). The claims submission process for workers' compensation systems frequently includes structured reporting forms requiring
claimants to identify an exact date of onset and an explanation of how they were injured (68). Yet many claimants are unable to describe their condition according to
the terms of this traditional injury model. Workplace
case reports and compensation claim statistics based on
this model thus inevitably tend to emphasize the acute
traumatic aspects of occupational back pain. Since backpain claims with insidious onset or frequent recurrence of
pain may be inaccurately portrayed, the usefulness of
most routinely collected workers' compensation claims
data on etiology is somewhat limited. A good example is
the frequently used "cause" one sees on claim forms and
accident reports of "overexertion," a term defying objec-

Indeed there is reason to believe that physicians in some American jurisdictions, caught up in legalistic defense of
patients' rights, now routinely order CAT and MRI scans of uilcomplicated early back paill "just in case." There is
much ailecdotal evidence to suggest that minor spinal and disc "defects," also routinely found in asymptomatic
subjects of the same age, are then being overtreated in some ceilters by surgery, despite ally firm epidemiologic
evidence that it is warranted.
Scand J Work Environ Health 1995, vol21, no 1
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tive definition. Investigators using such data without an
adequate appreciation of these limitations run the risls of
studying a socially (re)constructed version of events. It is
perhaps therefore not surprising that so much uncertainty
exists about whether occupational back pain should be
treated as an acute injury, a repetitive injury, or an occupational disease. Interestingly, some labor movement
publications are beginning to characterize it as a disease,
albeit one with major ergonomic causes in some worlcplaces (69).

Etiologic versus prognostic risk factors
Studies of etiology properly focus on identifying factors
associated with the onset of a condition. Prognosis studies, on the other hand, are concerned with identifying
factors usefill for the prediction of the future course of a
disease, after it has begun. The distinction between etiologic and prognostic risls factors can often be blurred,
especially for occupational back pain, for which medical,
social, and political pressures contribute to the formation
of disparate views of the problem. These views, discussed earlier, put different emphasis on etiology and
prognosis, and different emphases can lead to apparent
contradictions in study findings. Proponents of the biomechanical exposures view are more concerned with
prevention; hence the focus is more on etiology than on
prognosis. The clinical pathology view is focused more
on treatment and impairment prognosis than on etiology
or prevention, while the perverse incentives view is concerned chiefly with disability prognosis measured in days
off work. (See figure 3.)

Problem of cross-sectional studies
Mechanical back pain reported at work has such a variable natural history that one must carefully differentiate
risk factors affecting occurrence from those that adversely affect prognosis. Even though only a small minority of
new cases has a duration lasting months or years, people
with chronic pain form a relatively large proportion of
any prevalent case population, since back pain is such a
common and recurrent condition. The full incidence of
such a ubiquitous complaint cannot generally be ascertained properly without a truly prospective study design
that detects even short mild episodes, before they are
over and forgotten. Episodes of short duration will tend
to be underrepresented in any cross-sectional study
(which, by definition, interviews subjects at only one
point in time). This underrepresentation of short-lived
and minor cases in such studies, due to "prevalenceincidence" bias, is made worse by the presence of "reporting or recall" and "volunteer" biases (70, 71). The
result is that studies with designs that involve a mixture
of prevalent and incident back-pain cases (72-77) cannot reliably distinguish between etiologic and prognostic
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risk factors. This confusion is particularly problematic
for a condition like occupational back pain, for which
several factors probably begin to influeace outcome soon
after onset (78). For example, does depression contribute
to the onset of back pain, or is it a consequence of slower
than expected resolution of the initial pain and disabilitycompensation process and thereby constitute a further
impediment to recovery?
The biomechanical "heaviness" of the job, which affects the onset of symptonls and the ability to continue
worlting, as well as the point at which one's normal work
may be resumed, provides an additional example of the
overlap between risk and prognostic factors for occupational back pain. A white-collar worker with back pain
may be able to stay on the job or return to it soon after the
onset of symptoms, unlike a blue-collar worker whose
job requires the lifting of heavy loads (79, 80). Thus a
cross-sectional study, with its overrepresentation of longterm cases, may exaggerate the effect of physical work
load. Conversely, if a risk factor is generally protective
against occurrence, but favors prolonged disability [such
as older age, in some populations (13, 81)], a crosssectional study of both prevalent and incident cases will
tend to underestimate the overall effect of that factor,
because the opposing etiologic and prognostic effects
will tend to cancel each other out.

Need for appropriate study designs
Ideally, one needs prospective ascertainment of incident
cases of pain (or at least reported pain, if that is all that is
feasible) to elucidate risk factors for occurrence. The
identification of risk factors for adverse prognosis, on the
other hand, requires the investigator to conduct internal
comparisons within an inception cohort of cases (ie, cases
that are all enrolled at a similar clinical stage of the
condition) (82). This approach is all very challenging for
studies in occupational settings, where many episodes
are in fact midlife recurrences. Fortunately, a few studies
which more clearly separate etiologic (32, 83, 84) from
prognostic (85, 86) risk factors have recently been published. Unfortunately little has been published that examined both sorts of risk factors within the same population
to show how much a given factor (such as work heaviness or age) might influence both occurrence and prognosis. The prognostic factor analysis of the Boeing study
is, however, forthcoming (Bigos, personal communication). At least two other combined etiologic and prognostic studies are in progress (87, 88).

Assessing exposure

How comprehensive should the set of variables be?
To limit bias and help avoid controversies regarding the
interpretation of a study's findings, it is ilnportant to

measure and control for all variables believed to be iinportant risk factors or potential confounders for the condition being studied (82). When a narrow view of a
condition's etiology or prognosis is adopted, important
variables can be excluded from a study, and the amount
of observed outcoine variance that can be explained is
therefore reduced. Risk factors examined in studies of
occupational back pain have frequently been focused on
one of the following two major domains: (i) worlc-related
bioinechanical factors or (ii) worlcer-related psychological factors. If the assessinents of risk factors from both
domains are not equally complete and accurate, the
study's findings can be difficult to interpret.
For example, the results of the Boeing study (23, 32)
linking "job dissatisfaction" with reported low-back pain,
can be interpreted from two diametrically opposed and
rather politicized perspectives: (i) the problem is with the
worker or (ii) the problern is with the workplace. Dissatisfied workers can be viewed as manifesting their personal difficulties by filing reports of back pain, a ubiquitous
symptom of modern existence. The Boeing results may
also be interpreted in the context of the broader occupational and social milieu. According to the perverse incentives view, job dissatisfaction is dealt with by reliance on
a generous and highly accessible compensation system.
In both instances, it is the worker, not the worlc itself,
who tends to be viewed as the main problem, although
the latter view suggests the compensation "system" is as
much at fault as the worker.
This interpretation contrasts sharply with that from
the biomechanical exposures view, which emphasizes
the links between the physical demands of worlc and back
pain. The main findings of the Boeing study, in which
job satisfaction was found to be associated with an increased risk of reporting back pain, seein to dispute the
role of workplace biomechanical exposures in the etiology of occupational back pain. However, proponents of
the biomechanical exposures view inight argue that jobs
with the highest levels of dissatisfaction were also the
most physically demanding. Unfortunately, the extent of
this interaction is difficult to assess from the Boeing
study, because of its limited measurement of worlcplace
biomechanical exposures. While psychosocial and psychological factors were assessed at the individual level,
workplace biomechanical exposures were assessed at the
group level only. These different measurement approaches may have led to increased misclassification error for
the ergonomics variables. As discussed later in this paper,
this measurement error differential could have inade it
more difficult to find an association between reported
back pain and biomechanical exposures.

How is an adequate range of exposure obtained?
It is important to have measurements covering the full
range of possible exposure for a given risk factor, espe-

cially when investigating its role in conditions with multifactorial etiologies. To paraphrase Rothman, "If we all
smoked, lung cancer would be thought of as a genetic
[and perhaps nutritional] disease" (89). In other words,
risk factors which vary the least in a given study populatioil inay be falsely interpreted as being uniinportant in
general, when otherwise excellent epiden~iologicstudies
are conducted only within that specific population.
With a prospective cohort design, the Boeing study
(23, 32) provides the most coinpelling empirical evidence to date for an association between psychosocial
factors and the etiology of reported occupational back
pain. However, for two separate reasons, the absence of
any positive findings for biomechanical exposures does
not mean that such exposures are unimportant: (i) the
study worlcplace had a relatively narrow range of exposure for the biornechanical loading variables used (87) when there is little variation in exposure, the likelihood
of a false negative finding (also called "beta" or "type II"
error) is increased (90) - and (ii) the study used group
measures for bioinechanical exposures while psychosocia1 exposures were measured for each worlcer studied,
thereby possibly biasing the biomechanical relative risk
estimates towards the null (91). With only a few exceptions (22, 32, 92), inost studies have relied upon questionnaire data to estimate the physical demands of work,
even though extensive validation exercises have shown
the instruments used to date to yield inaccurate data
(91, 93). Relative risks for exposure variables assessed
with inaccurate measurement tools will tend to be systematically underestimated (89). Including inaccurately
measured variables in a study may even bias the relative
risk estimates for the other exposures being examined
(94).

Summary of methodological issues
Given the combined insights gleaned from these various
perspectives, it is unlikely that the modern epidemic of
occupational back pain, which affects a wide variety of
worlc forces in a wide range of jobs, call be attributed
entirely to either problems with worlcers or problems
with worlc. It seems more likely that the true picture lies
somewhere in between. Yet when one looks for etiologic
or prognostic studies that comprehensively assess bioinechanical and psychosocial risk factors on all study
subjects, one is disappointed. Most published worlc is
dominated by sharp disciplinary boundaries that fraine
the different views of occupational back pain presented
earlier. Typically, only one of the two categories of risk
factors is well measured (16, 22, 63, 92, 95-100). Few
papers have attempted to disentangle the effects of various factors from both domains acting simultaneously.
Scand J Work Environ Health 1995, vol21, no I

9

Occupational back pain

-

an unhelpful polemic

Apart from the expense and logistical difficulties resulting from the use of detailed individual and coinprehensive exposure assessments, an additional problem inay be
the requirement of very large sample sizes to ensure
adequate statistical power for detecting risk factor interactions (89). Fortunately, a new population-based study
of low-back pain in Sweden (the MUSIC study) is explicitly designed with this problem in mind (88).

Some suggested directions for research
Lessons from the epidemiology of chronic disease
Recent validation of the importance of psychosocial and
socioeconomic risk factors in the causation and prognosis of coronary heart disease (101-104) lends useful
insights into a more appropriate and less narrow conceptual model for occupational back pain. The need for a
broader theoretical framework for rnodeling back pain at
work, one that incorporates individual and workplace
level measures of psychological, social, and physical
factors contributing to disability, has already been pointed out by others (11, 12, 36). Further research needs to
assess prospectively the effects of both kinds of risk
factors simultaneously or do controlled trials of specific
preventive interventions.
The methodological standards used in epidemiologic
studies of other chronic diseases need to be incorporated
in studies on occupational back pain (82). First, there is a
need to invest in large prospective studies, in preference
to case-referent, ecological, and cross-sectional studies,
to permit a clear separation of etiologic and prognostic
risks. However, in view of the high cost and technical
difficulty of direct biomechanical measures, case-referent studies will probably have to be used in the interim to
develop inexpensive proxy measures of bioinechanical
exposures (eg, questionnaires) that capture these coinplex exposures with sufficient accuracy (24, 91, 93).
Second, there is a need for prognostic studies with multiple and repeated risk factor measurements early in the
course of the condition. Biostatistical methods have been
developed to handle such repeat measures (105, 106).
Without adopting these standards, we are unliltely to
understand the highly variable natural history of a condition which may have its prognosis determined to a large
degree within a few weeks of onset by factors, such as
reactions to continuing injury and pain, that are not all
present at symptom onset (78).

Lessons from the qualitative social sciences
To get beyond narrow perspectives on occupational back
pain, a more interdisciplinary research approach is
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needed, such as one which integrates qualitative social
science methods with the quantitative approach of epidemiology (107, 108). Qualitative research methods can
yield crucial insights into the personal meaning attached
to the social, psychological, and economic aspects of
inultifactorial illness such as occupational back pain (109,
110). Qualitative investigations are a rich source of contextual information that can be used to generate new
hypotheses and develop new questionnaires for epidemiologic studies collecting quantitative data on a large scale,
and to guide the nlultivariate analysis of how chronic
disability develops (1 11, 112). Without the insights provided by preliminary qualitative work, there is little hope
of appropriately modeling the development of ill health
when large numbers of social and psychological variables me used that are frequently collinear, as in the case
of occupational back pain.

The bigger picture (a population health
perspective)
Any research on why persons become work-disabled,
whether from back pain or from other causes, must take
into account current overall trends in disability in our
society. Data from periodic health surveys suggest that,
since about the middle of this century, consecutive generations in the population of the United States may have
become successively more disabled, as assessed from
self-reports (1 13). It is unclear whether this situation can
be attributed to iinproved survival (medical salvage) of
the chronically ill, to lowered cultural thresholds for defining disability, or to real increases in disability incidence. Major social and economic adjustments may be
necessary in our approach to disability. It will not be
sufficient to simply let those with physical, mental, or
elnotional health problelns - of any cause - be channeled into less satisfying work or unemployment. Neither
will it be the best course of action for such persons to be
simply paid a disability pension, when many of them
would rather work. Recent regulatory changes in the
United States, involving the Arnerica~lswith Disabilities
Act, may have already necessitated such new courses of
action.
A broader "population health" perspective is warranted, as advocated by the Program in Population Health of
the Canadian Institute of Advanced Rcsearch (CIAR)
(107, 108). This program has provided a generalized
conceptual framework for thinking about the many reasons why some individuals or groups are healthier than
others, with important implications for health policy. It
also presents several general themes illustrated throughout this paper. In particular, a population health framework necessitates the for~nationof strong transdiscipli-

nary linkages among researchers in the biological, clinical, social, and community health sciences to understand
better which public health and clinical policy levers are
best suited to particular population health problems (1 14).

GonCl~dingremarks
Through much of history, science has often found itself
locked into narrow cognitive paradigms, reflecting the
views of the society around it (1 15, 116). In the case of
occupational back pain, prevailing notions of causation,
rooted largely in either the "worker" or the "work," have
frequently resulted in narrow unidisciplinary investigations of the problem. Thus much of the existing literature
is limited by its tendency to shore up one or the other
viewpoint in an unbalanced way. There is a need for
more broadly based investigations in the future and for
more rigorous critiques of the evidence to date. The
epidemiologic criteria for establishing causation are much
more demanding than the evidence that one study in one
setting can provide (82). There is much scope, both methodologically and substantively, for innovative approaches to our understanding of occupational back problems.
The key to this understanding, however, lies outside of
the traditional boundaries of the biomedical model, in the
realm of truly transdisciplinary research with a population health perspective. These boundaries need to be
crossed if we are to generate further useful evidence from
research and transform the present unhelpful back pain
polemic into a vehicle for understanding and effective
intervention.
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