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Abstract Introduction: The purpose of this study was to investigate if work-related muscu-
loskeletal disorders (WMSDs) are associated with increased health care use, over and above
workers’ compensation health care benefits, in the period prior to and following a workers’
compensation claim indicating gradual progression and declining function associated with mus-
culoskeletal morbidity. Methods: This study employed secondary analysis of employment data,
workers’ compensation claim data and provincial (universal) medical services data for a cohort
of health care workers; and investigated rates of medical care contacts among injured workers
with a WMSD claim (n = 549) compared to a matched group of non-claim workers. Predictors
of health care contacts were estimated using general linear regression. Results: WMSD injured
workers had significantly higher rates of health care contacts associated with a claim compared
to non-injured workers, over and above workers compensation health care benefits. In the final
multi-variable model, a WMSD claim among injured workers was associated with an estimated
69% (95% CI, 1.50, 1.91) increase in health care use for the 12-month period immediately after
the injury date compared to non injured workers. Conclusion: The pattern of visits for WMSDs
suggests that workers visit general practitioners as part of an ongoing pattern of symptoms,

M. Koehoorn (�) · C. Hertzman
Department of Health Care & Epidemiology, University of British Columbia,
5804 Fairview Avenue, Mather Building, Vancouver, British Columbia, Canada, V6T 1Z3
e-mail: mieke.koehoorn@ubc.ca

M. Koehoorn
School of Occupational and Environmental Hygiene, University of British Columbia,
Vancouver, Canada

M. Koehoorn · D. C. Cole · H. Lee
Institute for Work and Health,
Toronto, Canada

D. C. Cole
Department of Public Health Sciences, University of Toronto,
Toronto, Canada

Springer



412 J Occup Rehabil (2006) 16:411–424

resulting in frequent utilization of health services prior to work disability that is also reflected in
health care contacts after return-to-work.

Keywords Insurance benefits . Personal health services . Musculoskeletal system . Health
care personnel

Introduction

Musculoskeletal disorders are a major source of workplace disability in developed countries [1]
accounting for a considerable economic burden of illness [2]. For those judged to be work-related
through workers’ compensation systems, claims for work-related musculoskeletal disorders
(WMSD) account for the highest years of productivity loss in the United States [3]. In Canada,
musculoskeletal sprains and strains comprise approximately 50% of time loss claims for workers
[4]. Yet such indicators are likely incomplete as evidenced by studies that examine a variety of
data sources for surveillance of occupational disease [5]. Health care utilization studies using
sources beyond compensation claim data have demonstrated broader impacts of occupational
disease [6] including for WMSDs [7, 8]. Although traditionally framed in workers’ compensa-
tion circles as more acute events or ‘injuries’, proposed models of musculoskeletal morbidity
suggest these disorders are more gradual in onset with fluctuations in disability and severity [9]
associated with a variety of aggravating factors [10]. Yet empirical data to support such models is
limited.

Within workplace or occupational studies, there is a reliance on the investigation of work-
ers’ compensation outcomes (e.g. start of claim for etiologic studies or return-to-work/claim
closure for rehabilitation/clinical studies). However, studies of health care utilization suggest
that visits to general practitioners may provide an early indication of musculoskeletal mor-
bidity [11, 12] with relevance to epidemiological research and prevention programs, or may
persist along a disability trajectory [12, 13] with relevance to clinical research and rehabili-
tation programs. However, only a few of these studies are specific to workplace injuries and
occupational populations [14, 15]. A greater understanding of health care utilization patterns
among workers is warranted. For research on the epidemiology of musculoskeletal outcomes
and for the development of prevention programs, it is important to understand the earliest
onset of symptoms associated with work characteristics and work disability. For research on
clinical outcomes and for the development of health care and rehabilitation services, it is im-
portant to know how and when musculoskeletal symptoms affect the decision to seek med-
ical attention along the disability trajectory and relative to work disability or return-to-work
outcomes [15].

We had an opportunity to describe more fully health care utilization associated with WMSDs
and examine evidence related to more extended models of WMSDs through use of a unique
data set, the British Columbia Linked Health Database (BCLHD). We could isolate medical
services billed to the publicly-funded health care system that represent additional services beyond
those covered by workers’ compensation benefits as an indicator of an episodic progression of
musculoskeletal morbidity. We focused on a group of hospital workers because of the ongoing
burden of WMSDs in the health care sector [16], slower declines in workers’ compensation
claims for this group [17] and long-term disability claims almost double that of other sectors
[18]. Our primary hypothesis was that health care utilization for WMSDs, over and beyond that
paid for by workers’ compensation systems, would be higher among injured hospital workers
with WMSD claims in comparison to a group of workers without any claims, controlling for
relevant confounders.
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Methods

Design

This was a retrospective follow-up study (1987–1997) whereby existing employee records,
workers’ compensation records and provincial health care billing records were linked together
in order to investigate the patterns of health care use associated with WMSD claims among a
study group of hospital workers and a comparison sample of hospital workers without claims.

Data sources

The data were derived from two sources: the human resources database of a large acute care
hospital in the lower mainland of the Canadian province of British Columbia and the BCLHD.
The hospital’s employee records permitted delineation of the entire study sample, excluding
physicians and students who were not employed directly by the hospital. The workforce was
restricted to those who had been employed at the hospital for at least one year between 1987 and
1997 (n = 5,029). These years were chosen based on the availability of health care utilization
data.

In British Columbia, access to health care billing records and workers’ compensation records
for research purposes is made possible by application to the Ministry of Health according to their
Access Policy for Research Uses of Linked Health Data [19]. The BCLHD, developed by the
Centre for Health Services and Policy Research (CHSPR) at the University of British Columbia
under contract to the Ministry of Health makes key health care files in the province linkable to
one another for the purposes of research [20], including the medical services billing records file
and the workers’ compensation claim file. CHSPR confidentially linked our hospital employee
sample with their health care and compensation records for the years 1987–1997, achieving 97%
coverage of hospital employees linked to the BCLHD. CHSPR then provided the linked data set
to the research team with all unique identifiers removed from the records.

Study sample

From our health care worker cohort (n = 5,029), we identified all workers with a workers’
compensation claim between 1987 and 1997. Workers’ compensation claims were restricted to
time-loss, short-term disability claims, those where a payment is made for lost income (versus
health care claims only) and the worker was expected to return to work (versus permanent
disability awards) (n = 1,581 claims).

Claims were restricted to the first occurrence where multiple claims were recorded per per-
son during the follow-up period (n = 907). We were interested in capturing musculoskeletal
sprains and strains more typically associated with the cumulative effects of work and recurrent
or episodic in nature. Using classification lists developed by others [21, 22], we identified mus-
culoskeletal disorders from International Classification of Diseases 9th Revision [23] diagnoses
codes included in claim records. Among WMSD injured workers (n = 627), we excluded claims
with a 1987 injury date to assure that this employee sample was claim free for at least one year
and to reduce the prior claim effects on health care use, and those with an injury date in 1997 to
allow a minimum of one year of follow-up for health care utilization (final sample = 549). The
study sample is summarized in Fig. 1.

A comparison group of non-injured workers was randomly selected from the subset of the
hospital workforce with no workers’ compensation claim during the entire follow-up period. The
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Workforce of acute care hospital employed at least 1 year from 1987 to 1997 
n=5,029 employees  

↓ ↓ 
Workers with a Compensation Claim Workers without a Compensation Claim 

↓ 
Short-term disability claims with injury date 

between 1987-1997 
n=1,581 

↓ 
‘First’ claims during follow-up 

n=907 
↓ 

Claims for musculoskeletal disorders 
n=627 

↓ 

 

Claims with injury date between 1988-1996 (claim 
free for at least one year and minimum one year of 

follow-up data) 
n=549 

Age- and gender- matched workers 
 
 

n=549 

Fig. 1 Study sample of injured workers with a musculoskeletal workers’ compensation claim (n = 549) and
comparison population (n = 549)

comparison group of non-injured workers was age- and gender-matched to the injured worker
group using a 1:1 matching procedure.

Measurement of health care utilization

We were interested in the individual-level use of publicly-funded health care services above and
beyond those health services reimbursed by the workers’ compensation system for our study
sample of injured workers and the comparison sample of non-injured workers. Information was
available on all fee-for-services payments to physicians and alternate providers by the Ministry
of Health in British Columbia from 1987 to 1997 inclusive. At the individual level, a health care
contact was defined by a unique combination of the service billing date and the provider code.
For example, an individual with multiple billing records on the same day seeing a single provider
was counted as one contact. A unique billing record defined a health care service. For example,
the provision of a General Practitioner (GP) examination plus two pathology tests regardless of
the provider or the date was counted as three services. Contacts and services were enumerated
for providers relevant in the treatment of musculoskeletal morbidity (GP, specialist, chiropractor,
physical therapist and massage therapist).

Initially, the mean rate (# per person per year) of health care contacts and services was
analyzed by calendar year from 1987 to 1997 to identify temporal trends in utilization. Then,
building upon the work of Hertzman and colleagues [24], we constructed individual trajectories
of health care utilization based on 12-month follow-up periods. To permit valid comparisons,
utilization was aggregated for the same time periods for WMSD injured workers and for matched
non-injured workers. We chose the claim injury date as the aggregation start date for each
worker and matched non worker. All aggregation and rates calculation were conducted in
SAS [25].
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Analyses

Initially, sequences of rates over corresponding 12-month periods were graphed for the WMSD
claim group and the matched non-claim group to permit visual inspection. T-tests were conducted
to compare the mean annual rate of contacts and services pre and post injury date and between
claim and comparison group.

To arrive at adjusted estimates of the effect of claim status, regression analyses were con-
ducted on the number of health care contacts, using the combined WMSD claim and non-claim
groups as the analytical sample. For the regression analyses, we used the negative binomial
model to account for the over dispersion of the distribution of number of health care con-
tacts (variance-mean ratio ranged from 4 to 9 for each 12-month period). When data are
over dispersed, the estimates from the Poisson regression model are inefficient with under-
estimated standard errors and overestimated chi-square statistics. The negative binomial model
is a generalization of the Poisson model and it produces efficient estimates when mean-variance
equality of the Poisson model is not met [26]. The likelihood-ratio test comparing the Poisson
model to negative binomial model supports the use of the negative binomial model at the 0.01
level.

Separate models were run for each 12-month period before and after injury date/comparison
date, exhausting the years of data available. Variables included in the model were selected based
on evidence of an association with musculoskeletal disorders in the literature and on the data
available in the administrative data files (job tenure, occupation, prior hospitalization—study
groups were already matched on age and gender). Pearson chi-square tests for each model
indicate a good fit to the data with the ratio of the goodness-of-fit chi-squares to its degrees of
freedom ranging from 1.05 to 1.28.

Results

Study sample

The WMSD claim group and comparison non-claim group had similar age and gender distri-
butions (Table 1). The WMSD claim group had a higher representation of care aides (24.2%)
and support services occupations (19.9%) than the comparison group. Ninety-four percent of
all WMSD claims were categorized as sprains and strains. Over half (53%) involved the back,
17% the upper-limb, 12% the lower-limb and 7% involved the neck. The WMSD claim group
was representative of the overall claim population at the hospital. The overall claim population
had a comparable percentage of women (72.2%) and mean age at time of injury (39.9 years,
SD 9.7) to the WMSD sub sample. Registered nurses were overrepresented in the WMSD claim
group (40.8%) compared to the overall claim population (29.6%), while support services work-
ers were underrepresented in the WMSD claim group (19.9% verses 29.6% in the overall claim
population). The majority of injuries in the overall claim population involved musculoskeletal
diagnoses (93.0%), although these involved sprains and strains of interest in this study (72.7%)
as well as acute musculoskeletal injuries such as fractures, dislocations and contusions (20.2%).
Less than 1% of all claims were for infectious diseases, acute stress reactions, burns, diseases of
the sense organs (e.g. hearing loss), hernias, contact dermatitis and other unspecified conditions
respectively.
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Table 1 Characteristics of study sample among hospital employee workforce

Study sample
WMSD claim group (n = 549) Comparison non-claim group

Characteristic (n = 549)

Mean age on injury/matched date 38.2 years (9.3 SD) 38.1 years (9.5 SD)
% Female 78.3% 78.3%
Mean job tenure on injury/matched

date
12.2 years (6.5 SD) 9.3 years (6.2 SD)

Hospitalization 1 year pre injury % 12.6 9.5
Occupation

Registered nurse % 40.8 38.1
Care aides % 24.2 5.6
Support servicesa % 19.9 9.1
Technologists% 7.3 14.9
Clerical workers % 3.6 13.3
Managers % 2.2 6.9
Pharmacists and therapistsb % 1.3 9.1
Other% 0.7 2.9

aHousekeeping and dietary workers
bE.g. Pharmacists, Physiotherapists, Occupational Therapists, Respiratory Therapists, Social Workers,
Nutritionists

Health care utilization

Health care utilization in the study sample was comparable to that based on health care utilization
records of respondents in the 1994 National Population Health Survey [27]. For example, the
overall mean number of GP contacts was 6.53 per year among the entire study sample compared
to 5.92 contacts per year among all female survey respondents. Rates of health care contacts for
the WMSD claim group (5.82 GP contacts/year pre injury and 7.02 contacts/year post injury)
were also comparable to other studies [28] of health care utilization among disability groups
(7.4 GP/specialist and chiropractor visits/year for individuals with low back disability claims).
Overall, virtually all health care utilization increased over time (Fig. 2 for general practitioner
(GP) contacts). Examination of the data by calendar year indicated that this was not a secular
trend but rather an age-related trend.

Comparison of health care contacts

The WMSD claim group had significantly higher rates for most health care contacts regardless
of the type of provider. In particular, in the pre-injury follow-up periods, the WMSD claim
group had significantly (p < 0.001) more GP contacts per 12-month observation period (average
5.82/period, SD = 0.10) than the matched non-claim group (average 4.13/period, SD = 0.09)
(Fig. 2). As well, the WMSD claim group had significantly more contacts during the post-injury
follow-up periods compared to the pre-injury follow-up period (average 7.01/period, SD 0.14),
whereas rates of health care contacts did not change significantly from the pre-injury follow-up
period to the post-injury follow-up period for the non-claim group (4.32/period, SD 0.12).

For the WMSD claim group, the average number of contacts per 12-month period increased
gradually, rising from 5.57 GP contacts at the start of follow-up to 6.28 GP contacts immedi-
ately preceding the claim date. The average number of contacts increases significantly for the
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Fig. 2 Comparison of general practitioner contacts/person by 12-month follow-up periods for WMSD claim
group and non-injured comparison group

12-month period immediately following the claim date to 7.2 GP contacts. Although the number
of contacts starts to decline post-injury, the rate remained higher than pre-injury levels with
6.73 GP contacts at the end of follow-up.

Similar trends of higher utilization among the WMSD claim group compared to the non-claim
group and of higher utilization following the injury date for the claim group were observed for
chiropractor, physiotherapist, specialist, and massage therapist contacts. For example, massage
therapy increased significantly (p < 0.001) from 2.6 contacts per person several years prior to
the injury date up to 16.4 contacts per person in the period immediately before the injury date
(Fig. 3). In contrast to the other types of providers, there was a notable drop in contacts
immediately after the injury date. This may be attributable to a transfer to workers’ compensation
health care utilization following the initiation of a disability claim. This pattern was not observed
among the non-claim group. For example, the non-claim group had significantly fewer contacts
per year on average with massage therapists (p < 0.01) than the WMSD claim group, both for
the pre-injury date follow-up periods (5.41 contacts/year, SD 0.47) and the post injury follow-up
periods (6.24 contacts/year, SD 0.50).

Comparison of diagnostic services

Overall, there were no significant differences in the number of radiology services, pathology
services or other diagnostic services used by the WMSD claim group compared to the non-claim
group, either before or after the injury date (results not shown).

Adjusted estimates of claim effects

In the final multi-variable models controlling for job tenure, occupation, and prior hospi-
talizations, having a future WMSD claim was associated with an estimated 49% increase
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Fig. 3 Comparison of massage therapy contacts/person for 12 month follow-up periods among for WMSD claim
group and comparison non-claim group (among those with at least one contact)

(95% CI 1.31, 1.69) in general health care utilization for the 12-month period immediately
preceding the injury date compared to never having a claim (Table 2). The effect of claim status
are evident during the 6 years leading up to the injury date, but not prior to this (OR = 1.29, 95%
CI 0.92, 1.79 for seven years pre-injury).

Claim status was further associated with an estimated 69% increase (95% CI 1.50, 1.91) in
health care contacts for the 12-month period immediately after the injury date (Table 2). The
effect of claim status remains significantly elevated for all 12-month follow-up periods after
the injury date (OR = 1.45, 95% CI 1.19, 1.78 for seven years post-injury) in comparison to
those without a claim. Although the effect size diminishes with time, it only begins to return to
pre-injury levels at five years post-injury (OR = 1.44, 95% CI 1.22, 1.69).

Pearson chi-square tests for each model (i.e., 12 month follow-up periods for rates of health
care contacts) indicate a good fit to the data (test statistic divided by the degrees of freedom range
from 1.05 to 1.28). Although nursing care aides, support service workers such as housekeeping
and dietary aides, and clerical workers each had several odds ratios significantly above 1, fit of
models with job tenure and occupation variables were not significantly different from models
with these variables excluded.

Discussion

Our study found that a WMSD claim among hospital workers was associated with increased
publicly-funded health care use, over and above workers’ compensation health care use, both
before and after injury date in comparison to non injured hospital workers. Descriptive differences
in health care utilization profiles over time were most remarkable for the main source of primary
care in Canada—general practitioners. The rate of GP contacts per person per 12-month period
tended to increase gradually over time during the periods leading up to the injury date, with a
significant increase in utilization after the injury date. Although the rate of contacts per person
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per 12-months started to decrease after the initial 12 month period post injury, it never returned
to pre-injury levels. This was consistent with findings from the pioneer study investigating health
care use among injured workers in British Columbia across industries and injuries [24].

In the final multi-variable models, WMSD claim status significantly predicted increased
contacts with the health care system after adjustment for demographic characteristics, occupation,
and prior hospitalizations (co-morbidity measure). The effect size was elevated for six years
leading up to the injury date, peaked after the injury date and was sustained for the entire
follow-up period after the injury date.

This unique dataset provided an opportunity to describe the potential shifting of health care
to the publicly-funded health care system from the workers’ compensation system for episodic
or recurrent conditions such as WMSDs, both before a worker goes on work disability benefits,
and after when a worker returns to the job following a work-related injury, lending support to a
model of gradual progression or functional decline associated with musculoskeletal morbidity
overtime.

Observed increases in health care utilization among the WMSD claim group is consistent
with recent findings from the National Ambulatory Medical Care Survey (NAMCS) in the
United States [29]. Results indicated that patients with a work-related condition had significantly
increased odds of receiving certain types of health care including x-rays, physical therapy,
and counseling during a physician visit, compared to patients for non-work related conditions.
Similar findings were observed for those patients specifically with work-related injuries, although
separate models were not constructed to compare musculoskeletal injuries to acute injuries. The
NAMCS did not allow for long-term follow-up of health care utilization. A follow-up study of
health care costs during periods of work disability for occupational low back pain [14] indicated
increasing costs with the length of time on compensation (disability windows from <30 days to
>180 days). The top three sources of health care costs were diagnostic procedures, surgery and
physical therapy. We did not find a significant increased risk of diagnostic services associated
with a WMSD claim in this study. It may be that increases in these types of services are captured
by windows closer to the claim date and by the workers’ compensation system rather than the
publicly-funded health care system.

Liss and colleagues [30] found that workers with compensation claims for occupational
asthma, another chronic and recurrent condition, suffer higher rates of hospitalizations than
other workers. As well, Williams and colleagues [14] reported increasing surgical costs (i.e.,
hospitalizations) among workers with occupational low back pain during the later periods of work
disability (>180 days on disability payments). Our analysis did not focus on hospitalizations
but rather out-patient services as a more sensitive measure of gradual progression or declining
function of the musculoskeletal system. In fact, a sub-analysis of our data did not find an
increased risk of hospitalization among the WMSD claim group compared to the non-claim
group (data not shown).

The lack of an association with hospitalizations in this study may be a reflection of changes
in medical practices during the study follow-up period. Lavis and colleagues [31] observed
two major trends in hospital admission rates for neck or back problems between 1982 and
1992 within the Canadian context—a decrease for non-surgical hospitalizations by 52%, but an
increase for surgically-treated hospitalizations by 14% (similar trends were observed in the US
sample). The authors hypothesized that the decrease in non surgical hospitalizations may reflect
an awareness of evidence that in-patient treatments (e.g., bed-rest and traction) are ineffective,
and that many diagnostic tests that once required admission can now be done on an outpatient
bases. Hospitalizations associated with surgical procedures may also not be a sensitive indicator
of episodes of musculoskeletal symptoms among an active workforce, with workers opting to
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delay surgical procedures until after they retire as a last treatment option given the recovery
period.

It was hypothesized that observed increases in health care utilization during and after a
musculoskeletal injury might be work-related, even though they were not reimbursed by the
workers’ compensation system but rather the publicly funded health care system. Dembe and
colleagues [29], as part of the NAMCS study described above, estimated that 17.8% of visits for
work-related conditions were paid for by sources other than workers’ compensation insurance.
This is consistent with Canadian [32] and US studies [33] that have shown an under-reporting
of workplace injuries to workers’ compensation systems.

The nature of these types of injuries may result in episodes of pain and discomfort prompting
employees to see a health care provider for relief of symptoms prior to crossing a threshold where
the symptoms necessitate time off work. As well, returning to work following a compensation
claim with continued exposure to conditions associated with musculoskeletal morbidity com-
pounded by existing tissue damage of the musculoskeletal system may also lead to continued
episodes of pain and discomfort necessitating medical care [10]. Previous studies show that the
majority of individuals reporting musculoskeletal conditions, including workers with muscu-
loskeletal symptoms [15], seek medical care from a general practitioner [11, 34]. For recurrent
conditions with episodes of pain that do not result in work absence but rather discomfort or
work limitations, individuals may find it easier to visit their general practitioner for relief of
symptoms rather than to pursue compensation benefits for health care. The episodic nature of
these conditions may also explain the lack of an observed dose-response relationship in our data
leading up to an injury (ORs ranged from 1.34 three years prior to injury to 1.65 five years prior
to injury) with fluctuations in pain and symptoms depending upon various factors such as the
nature of workplace exposures or clinical treatment. While we hypothesized increased health
care utilization associated with musculoskeletal morbidity, the lack of a dose-response relation-
ship does not provide strong evidence for a gradual progression leading to workplace disability.
Future work investigating shorter windows such as 3 or 6 months prior to work disability may
be more informative.

It should be noted that this dataset could not distinguish between incident cases and preva-
lent cases of WMSD. The injured worker group may have had prior workers’ compensation
claims not captured by the data available for this study (pre 1987) that explained increased
health care utilization. We were able to restrict our sample to individuals within a minimum of
one-year without an injury and the majority of the study sample was claim free for more than
2 years. However, the majority of individuals who make a claim to the workers’ compensation
system in British Columbia have more than one claim during their working history [24]. A
better understanding of the precursors of work-related injuries may help explain the increased
rates of health care utilization among injured workers in general, including their previous claim
history, labour market experiences or other life course trajectories that we do not understand.
For example, a study of self-reported health care utilization among adults in Belgium found that
respondents with daily low back pain were more likely to report health care utilization (health
visit, medication, x-ray, history) than respondents with less frequent pain [35].

As well, the injured workers with a WMSD claim appear to permanently increase their use
of health care services following a claim in comparison to workers without a claim. This may
be explained by a subsequent claim following their ‘first’ claim during the follow-up period.
However, the patterns of increased health care utilization following a claim persisted for a sub-
analysis of injured workers with only one claim during the follow-up period (data not shown).

Persistent use of health care services after a musculoskeletal injury may represent a cumulative
burden of morbidity over the life course as a result of the chronic and persistent nature of the
injury. As described by Hagberg and colleagues [10], repeated exposures in combination with
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existing tissue damage can produce additional damage and secondary responses that necessitate
medical attention. This is consistent with the work of Williams and colleagues [14] describing
increasing health care costs along the disability pathway (>180 days on compensation benefits).
Many employees with back pain will have recurrences in the following year (20–44%) [36]. In
a study conducted in an industrial setting in Sweden [37], 35% of all back pain episodes had
recurred within 1 month, 70% within 2 months, and 86% within 3 months. In a prospective
study of patients with upper-body musculoskeletal pain, half had additional episodes of pain
defined by general practitioner visits during the next 12 months, and the total number of visits
was double the annual average for patients at the same health care facilities [13].

The pattern of visits for WMSDs suggests that workers visit general practitioners as part of
an ongoing pattern of symptoms, resulting in frequent utilization of health services prior to work
disability that is also reflected in health care contacts after return-to-work. The significantly
higher health care use beyond compensation benefits by workers with WMSD compensation
claims in our study indicates more gradual onset and greater persistence than usually captured
with the designation “injury”. As well, general practitioner visits may provide an early indica-
tor of musculoskeletal morbidity prior to a workers’ compensation claim for the purposes of
epidemiological research, and an indicator of ongoing morbidity after return-to-work for the
purposes of clinical and rehabilitation research.

Limitations

According to Wong [38, pages 283–284], “the use of record linkage in occupational and epi-
demiological research has evolved and improved with the introduction of personal identifying
numbers and the availability of larger and more complete databases. Routine analyses of such
data could serve as an effective tool for surveillance or hypothesis generation.” However, because
these databases are used for administrative purposes, limitations must be recognized.

At the time of the construction of the research database for this project, ICD-9 codes for
medical records in the BCLHD were not available to researchers. As a result, it was not possible
in the current analyses to limit general health care utilization to those services and contacts
that have the most relevance to musculoskeletal morbidity (e.g., GP visits for back pain).
Some of the observed excess health care utilization for the WMSD claim group may have been
attributable to other medical conditions (e.g., heart disease). Attempts to control for the effects of
co-morbid conditions on general health care utilization were made by including a variable for
prior hospitalizations during the 12-month follow-up periods in the multi-variable analyses.

Exclusive reliance on administrative data results in missing data on several factors that
influence health care utilization. For instance, unobserved individual health practices, privately
funded rehabilitation interventions, and injury severity measures could confound any observed
associations between claim status and general health care utilization. In this study, smoking
status was unavailable in either the employee files from the workplace or the medical files
from the BCLHD. However, smoking status would have to be associated with a WMSD claim
to systematically bias the results. Studies investigating the link between smoking status and
musculoskeletal injuries have been equivocal [39, 40]. As well, socio-economic status is an
explanatory variable for health [41]. Occupation was used as a surrogate for differences in socio-
economic status in the explanatory models. Increased health care utilization among nursing
care aides, support service workers and clerical workers relative to managers, pharmacists and
therapists, and registered nurses may reflect socio-economic differences across occupations.
However, the small overall effect of occupation within the models may also reflect a relatively
homogenous pay scale for the health care sector relative to other sectors in the jurisdiction of
British Columbia.
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