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 RESEARCH AND PRACTICE 

Objectives. This study compared trends in the incidence of work-related morbidity and
disability across 3 sources of surveillance data in a Canadian province.

Methods. Time series estimates of workplace injuries and work-related disability based on
2 panel surveys in the province of Ontario,Canada, for the period 1993–1998 were compared
with rates of work-related injury and illness compensation claims during the same period.

Results. Lost-time compensation claims declined by 28.8% over this 6-year period. The
incidence of self-reported work-related injury declined by 28.2%, and the self-reported in-
cidence of work absence for work-related causes declined by 32.2%.

Conclusions. Parallel reductions in work-related morbidity were seen in 3 independent
data sources. These results support an interpretation that there has been an important
reduction in injury risk in Ontario workplaces over the past decade. (Am J Public Health. 2003;
93:1283–1286)

sible for an actual decline in the incidence of
disability arising from workplace exposures.

A contrary hypothesis proposes that the
underlying prevalence of exposures and the
incidence of disability arising from these ex-
posures have not changed. Instead, according
to this theory, the influence of policies and
practices of insurers, regulators, and employ-
ers has raised the threshold of disability for a
compensation claim, and this changing dis-
ability threshold is responsible for the decline
in compensable workplace injury and illness
over the past decade.

In this article, we report time series results
from 2 separate national survey samples that
measured the self-reported incidence of work-
place injuries and work-related disability
among large, representative samples of On-
tario labor force participants. The objective of
this analysis was to determine whether the
change in lost-time compensation claims over
the period 1993–1998 corresponded to
changes in the self-reported incidence of
work-related injuries and disability.

METHODS

Study Design and Study Samples
Three sources of information on workplace

injuries and work-related disability were used
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in this study: work-related injury and illness
compensation claims presented to the single-
payer workers’ compensation agency in On-
tario, the Workplace Safety and Insurance
Board (WSIB); the Ontario sample of the Na-
tional Population Health Survey (NPHS); and
the Ontario sample of the Survey of Labour
and Income Dynamics (SLID). Descriptions of
sample design, measures, and response rates
for the NPHS and the SLID panel surveys are
available from Statistics Canada.11–13

Measures
Injury claims resulting in lost-time compensa-

tion. Reports of injury or illness arising from
workplace exposures are required by law to
be reported to the WSIB. Injury claims result-
ing in lost-time compensation were obtained
from the WSIB for both Schedule 1 employ-
ers (who are required to pay insurance premi-
ums to the WSIB) and Schedule 2 employers
(who are eligible to self-insure; injury claims
from workers employed by Schedule 2 firms
are administered by the WSIB). We tabulated
the claims by the year of injury incidence for
the period 1993–1998 using estimates of the
Ontario labor force obtained from the SLID.
During the period of this study, approximately
70% of the Ontario labor force was employed
by firms listed as Schedule 1 employers.

In the past decade, rates of workplace injury
resulting in wage-replacement compensation
for lost time have declined by approximately
50% in the province of Ontario, as they have
in many jurisdictions in North America.1

There is substantial uncertainty about the
causes of this decline and controversy about
the extent to which the reduction in rates of
lost-time wage-replacement claims corre-
sponds to an underlying reduction in the inci-
dence of workplace injury.2–4

Compensable workplace injury and illness
represent a substantial source of illness bur-
den and disability in working-age populations.
Approximately 70% of compensable work-
place injury and illness has an underlying
musculoskeletal origin arising both from acute
traumatic exposures and from sustained, cu-
mulative biomechanical challenges.5 The pat-
tern of prevalent musculoskeletal pain symp-
toms across a spectrum of severity has been
likened to the metaphor of an iceberg, with
the majority of symptomatic individuals not
qualifying for compensation.6–8 Over the past
decade, increasing attention has been paid to
understanding the roles played by policies and
practices of employers and insurers in influ-
encing the threshold of pain and disability that
results in a workers’ compensation claim. It is
increasingly acknowledged that this threshold
has a discretionary component.9,10

Many explanations have been offered for the
observed decline in compensable workplace in-
jury and illness over the past decade. Macro-
economic factors such as demographic changes
in the labor force, sectoral shifts in the distribu-
tion of employment in the economy, and
business-cycle effects have been considered.
Within the workplace, the potential role of
increased penetration of ergonomic design in
capital investment, the nature of work organiza-
tion, and heightened attention to workplace
safety and health management may be respon-
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TABLE 1—Summary of Characteristics of Target Populations, Sampling, and Measurement: 
Ontario, Canada, 1993–1998

Workplace Safety
and Insurance Board (WSIB) National Population Health Survey (NPHS) Survey of Labour and Income Dynamics (SLID)

Population Employees of firms registered with the NPHS target population for province of Ontario SLID target population for province of Ontario is all persons 
single-payer workers’ compensation includes household residents aged 12 years and aged 16 years and older, excluding persons living on 
authority in Ontario older, except persons living on Indian reserves, on Indian reserves, on Canadian Forces bases, and in some 

Canadian Forces bases, and in some remote areas remote areas
Sampling Complete insured population Multistage stratified sample of private dwellings Stratified, multistage design that used probability sampling to 

selected within clusters select households
One member per household was selected for the Up to 12 members of each sampled household were included; 

health survey; n = 3063 (1994) n = 4964 (1993)
Inclusion and exclusion Full-time or part-time employees with Current full-time, part-time, or unemployed labor Current full-time, part-time, or unemployed labor force

criteria full or partial employment in past year; force participants living in province of Ontario, participants living in province of Ontario
self-employed workers were excluded excluding respondents who were self-employed Study sample excluded respondents who were self-employed

Case definition Accepted compensation claim for In the past 12 months, did you have any injuries that In the past year, were you absent from this job for 1 week or
wage-loss for work-related injury or were serious enough to limit your normal activities? longer, not counting fully paid vacations?
illness resulting in work absence of If YES, thinking about the most serious injury in this If YES, the main reason for this absence was: own illness or 
1 day or longer period: was this a work-related injury? disability?

If YES: was this due to a work-related illness or injury?
Measurement method Electronic records of claims administration Panel study, with respondents interviewed at 24-month Panel study, with respondents interviewed annually and data 

and frequency intervals and data collection by computer-assisted collection by computer-assisted interviewing
interviewing

Workplace injuries resulting in activity re-
striction. The injury measures in the NPHS
are based on a question sequence that asks
respondents to recall, for the past 12 months,
any injuries serious enough to limit normal
activities. For those respondents who identify
1 or more injury events that satisfy the crite-
rion of activity limitation, a further question
asks the cause of the most serious injury ex-
perienced over the past 12 months. An injury
occurring at the workplace is 1 of the re-
sponse categories. We calculated rates per
1000 workers using denominators based on
labor force participation during the week of
the NPHS survey. Self-employed respondents
were excluded from both numerator and de-
nominator estimates.

Absence from work for 1 week or longer. The
SLID measures work absences of 1 week or
longer in the following question sequence.
Respondents who reported working in the
week of the survey are asked to recall ab-
sences from work for 1 week or longer in the
12-month recall period, excluding absences
attributable to fully paid vacations. In addi-
tion to reporting the duration of absences, the
respondent is asked to identify the main rea-
son for the absence. Among the eligible re-

sponses is the category “illness or disability.”
For respondents reporting an absence attrib-
utable to illness or disability, a further ques-
tion asks the respondent if this absence was
due to a work-related injury or illness. We
calculated rates per 1000 workers for work-
related injury or illness using denominators
based on labor force participation during the
past year. Respondents reporting less than
full-year participation were included in the
denominator. Self-employed respondents were
excluded from both numerator and denomi-
nator estimates.

Comparability of study populations. The
SLID and the NPHS panel survey samples
were generally comparable in sampling de-
sign and measurement of labor force partici-
pation. Estimates of the employed labor force
were similar and were consistent with esti-
mates from the Labour Force Survey, which
is the primary Statistics Canada survey for
monitoring labor market activity. As panel
studies, both the SLID and the NPHS col-
lected repeated measures on the same study
sample over time. Table 1 provides a descrip-
tion of the target population, sampling, case
definition, measurement method, and inclu-
sion/exclusion criteria for the 3 study sam-

ples. The SLID and the NPHS, representative
of the Ontario labor force, provided accurate
estimates of the WSIB insured population.

Analysis
We calculated the measures derived from

survey sources using sample weights. Confi-
dence intervals were calculated for the survey
estimates.

RESULTS

Table 2 presents trends in WSIB lost-time
claims, NPHS respondents’ reports of work-
related injury resulting in activity limitation,
and SLID respondents’ reports of the inci-
dence of a work absence of at least 1 week.
For each measure, the table shows the per-
centage change over the period 1993–1998.
To facilitate comparisons within this table, we
calculated rates based on labor force esti-
mates from survey sources. Over this 6-year
time period, the Ontario labor force expanded
by 9.1%, and the rate of lost-time compensa-
tion claims declined by 28.8%.

Among Ontario labor force participants in
the NPHS, the survey estimated a 1994 injury
rate of 180.9 per 1000 workers and a 1994
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TABLE 2—Comparison of Trends in Lost-Time Claims (WSIB) and Survey Respondents’ Reporting 
of Work-Related Injury Resulting in Activity Limitation (NPHS) or Work-Related Illness or Injury Work Absence 
of 1 Week or Longer (SLID): Ontario Labor Force Participants, Excluding Self-Employed, 1993–1998

Percentage Change
1993 1994 1995 1996 1997 1998 1993–1998a

Labor Force, No.b 5 015 251 5 187 442 5 201 610 5146359 5 429 347 5 472 119 9.1
Workplace Safety and Insurance Board (WSIB)

WSIB lost-time claims (Schedule 1 and Schedule 2 firms), No.c 125 122 125 644 118 814 103 080 101 806 97 190 –22.3
No./1000 workers 24.9 24.2 22.8 20.0 18.8 17.8 –28.8
Proportion of lost-time claims of greater than 7 daysd 0.55 0.53 0.51 0.49 0.48 0.47 –14.5
Estimated number of WSIB lost-time claims of greater than 7 days, No. 68 817 66 591 60 595 50 509 48 867 45 679 –33.6
No./1000 workers 13.7 12.8 11.6 9.8 9.0 8.3 –39.2

National Population Health Survey (NPHS)
Work-related injury resulting in activity limitation, previous 12 months, No. 347 011 133 456 202 707 –36.2
No./1000 workers 61.9 23.9 33.7 –28.2
95% CI 53.5, 70.3 21.8, 26.0 26.7, 40.7

Survey of Labour and Income Dynamics (SLID)
Work-related illness- or injury-caused absence from work for 1 week 85 028 79 032 68 752 60 709 64 028 62 907 –26.0

or more, No.e

No./1000 workers 17.0 15.2 13.2 11.8 11.8 11.5 –32.2
95% CI 14.2, 22.4 11.7, 18.8 9.9, 16.5 9.7, 13.9 9.7, 13.9 9.4, 13.6

Note. CI = confidence interval.
aEstimated from linear slope regression.
bWeighted estimate of Ontario labor force, excluding self-employed (SLID).
cWSIB Statistical Supplement.14

dSpecial tabulation, WSIB claim files.
eSpecial tabulation, SLID.

work-related injury rate of 61.9 per 1000. The
1996 work-related injury rate was 23.9 per
1000, and the 1998 rate was 33.7 per 1000.
The proportion of all injuries attributed to work
and resulting in activity restriction was 33% in
1994, 28.2% in 1996, and 27.9% in 1998.

To provide an appropriate comparison with
the measure of a 1-week absence for work-
related illness or injury obtained from the
SLID, Table 2 displays the proportion of WSIB
lost-time claims of 7 days or greater. There
was a reduction in the overall proportion of
lost-time claims over this 6-year period, from
55% of all claims receiving wage-loss compen-
sation in 1993 to 47% of claims in 1998. In
the SLID, the incidence rate of a 1-week ab-
sence for work-related injury or illness was
17.0 per 1000 workers in 1993 (30.1% of
total 1-week absences for illness or disability),
declining to 11.5 per 1000 in 1998 (26.2% of
the total 1-week absences for illness or disabil-
ity). The number of WSIB lost-time claims of
more than 7 days’ duration declined by
33.6%, and the rate of long-duration claims
per 1000 labor force participants declined by
39.2%. In comparison, SLID respondents re-

ported a 32.2% reduction in the rate of ab-
sence per 1000 labor force participants.

DISCUSSION

We report results from 2 independent
survey-based time series that show declines in
the self-reported incidence of workplace in-
jury and in the incidence of work absence for
work-related injury or illness that closely par-
allel the reduction in lost-time compensation
claims filed with the Ontario WSIB. These re-
sults support the concept that there has been
an important reduction in injury risk in On-
tario workplaces over the past decade.

We offer a number of observations on the
evidence from health interview and labor mar-
ket surveys concerning the proposition that
claim reporting has diverged from injury inci-
dence over the past decade in Ontario. In the
NPHS, respondents were asked to report the
incidence of injuries that were serious enough
to result in activity restriction. The NPHS re-
spondents were not specifically asked if the
workplace injury resulted in a work absence.
Accordingly, the NPHS respondents would be

reporting a spectrum of injuries that would in-
clude both those resulting in an absence from
work and those resulting in activity restriction
at work but not an absence from work. On this
basis, the NPHS incidence estimates should be
greater than the WSIB claim rate for lost-time
compensation but less than the aggregate claim
rate for lost-time and no-lost-time injury claims.
These are the results observed in the data in
Table 2. Similarly, if there were a strong trend
over the decade for persons experiencing dis-
abling injuries to be less likely to file a lost-time
claim, it would be expected that the NPHS esti-
mates would show greater divergence from the
WSIB lost-time claim rate at the end of the
decade compared with the beginning of the
decade. This pattern was not observed.

SLID respondents were asked to report the
incidence of a work absence of 1 week or
longer that the respondent attributed to a
work-related cause. These incidence estimates
of long-duration work absences should be
lower than the lost-time injury rates reported
by the WSIB, which include work absences
of less than 1 week. These are the results ob-
served in the data in Table 2.
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When one compares the slope of the trend
for WSIB lost-time claims with the slope of the
trend in long-duration work absence estimated
from the SLID, it would appear that the rate of
decline in lost-time compensation claims is
steeper than that in long-duration work ab-
sences. Over the 6-year period, the proportion
of SLID respondents reporting a 1-week ab-
sence for work-related injury or illness who
also reported receiving wage-loss compensation
from the WSIB declined from 65.2% in 1993
(95% confidence interval [CI]=55.3%, 75.1%)
to 50.0% in 1998 (95% CI=41.3%, 58.7%).
This decline in the proportion of potentially eli-
gible workers reporting wage-loss compensa-
tion is consistent with an interpretation that the
decline in wage-loss compensation claims has
been greater than the decline in the actual inci-
dence of morbidity attributable to occupational
exposures. This interpretation is also supported
by evidence that the slope of decline in self-
reported work-related injury among NPHS re-
spondents is less aggressive than the slope of
decline in wage-loss compensation claims. The
imprecision in slope estimates resulting from
the limited number of measurement points, es-
pecially in the case of the NPHS, limits the con-
fidence of this interpretation. Declines over
time in the severity of workplace injuries result-
ing in work absences and changes over time in
the active workplace management and accom-
modation of lost-time injuries could account for
these different slope trends.

Both survey sources are panel studies. In the
case of the NPHS, panel participants provided
3 measures of injury: a baseline measure and
2 subsequent measures at 24-month intervals.
In the case of the SLID, the initial panel partic-
ipants provided 6 measures of injury: a base-
line measure and 5 annual follow-up mea-
sures. Estimates of workplace injury based on
panel study designs may underestimate the
population incidence of workplace injury be-
cause the cohort is closed to the recruitment of
new workers. A well-established workplace in-
jury risk is associated with young workers and
with recent employment. Over time, members
of panel studies will be increasingly likely to be
more experienced in their employment than
would be expected in a random sample of the
labor force. Similarly, seriously injured mem-
bers in a panel study are at high risk of labor
force exit. The combined effect of these 2 fac-

tors would lead to a decline in the incidence of
workplace injury over time in a cohort study
design with repeated measures. The results re-
ported for both the NPHS and the SLID sam-
ples are consistent with this expectation.

In this effort to compare trends in adminis-
trative records of compensated injury claims
with survey-based estimates of self-reported
workplace injury and self-reported absences of
long duration attributable to workplace injury
and illness, we have demonstrated a pattern of
declining incidence over the past decade in all
3 data sources. Although an alternate study de-
sign based on detailed prospective surveillance
of workplace injury and workplace disability
management decisions is required to defini-
tively address this question, we believe that
these results argue strongly in favor of an inter-
pretation that the aggressive decline in lost-time
injury claims presented to the WSIB over the
decade 1990–2000 may well be primarily
due to a true reduction in the incidence of in-
jury in workplaces. Work by other researchers
has excluded macroeconomic factors such as
demographic changes in the labor force and
sectoral shifts in the distribution of employment
as principal explanations for the decline in
compensation claims.15 Attention needs to be
focused on understanding the nature of work-
place primary prevention practices that have
made a primary contribution to this decline.

About the Authors
Cam Mustard, Donald Cole, Harry Shannon, Jason Pole,
and Terry Sullivan are with the Institute for Work and
Health, Toronto, Ontario. Cam Mustard and Donald Cole
are also with the Department of Public Health Sciences,
University of Toronto Faculty of Medicine. Harry Shannon
is also with the Department of Clinical Epidemiology and
Biostatistics, Faculty of Health Sciences, McMaster Univer-
sity, Hamilton, Ontario. Terry Sullivan is also with Can-
cerCare Ontario, Toronto, and the Department of Health
Policy, Management and Evaluation, University of Toronto
Faculty of Medicine. Cam Mustard is also with the Popula-
tion Health Program, Canadian Institute for Advanced Re-
search, Toronto. Richard Allingham is with the Workplace
Safety and Insurance Board, Toronto.

Requests for reprints should be sent to Cam Mustard,
ScD, Institute for Work & Health, 481 University Ave,
Suite 800, Toronto, ONT, Canada, M5G 2E9
(e mail: cmustard@iwh.on.ca).

This article was accepted December 9, 2002.

Contributors
C. Mustard, D. Cole, H. Shannon, and T. Sullivan con-
ceived of the study. C. Mustard and J. Pole contributed
the study design, and J. Pole conducted the analyses.
C. Mustard wrote the first draft of the article, which

was revised with comments from D. Cole, H. Shannon,
J. Pole, and T. Sullivan.

Acknowledgments
An earlier version of this paper was presented to the
25th Annual Symposium on Workers’ Compensation,
July 15–18, 2001, Chicago, Ill.

Human Participant Protection
The protocol for this study was reviewed and approved
by the health sciences ethics review committee, Univer-
sity of Toronto (protocol reference 7694).

References
1. Murphy PL, Volinn E. Is occupational low back
pain on the rise? Spine. 1999;24:691–697.

2. Biddle J, Roberts K, Rosenman DD, Welch EM.
What percentage of workers with work-related illnesses
receive workers’ compensation benefits? J Occup Envi-
ron Med. 1998;40:325–331.

3. Brooker AS, Frank JW, Tarasuk VS. Back pain
claim rates and the business cycle. Soc Sci Med. 1997;
45:429–439.

4. Silverstein B, Welp E, Nelson N, Kalat J. Claims in-
cidence of work-related disorders of the upper extremi-
ties: Washington State, 1987 through 1995. Am J Pub-
lic Health. 1998;88:1827–1833.

5. Kerr MS, Frank JW, Shannon HS, et al. Biome-
chanical and psychosocial risk factors for low back pain
at work. Am J Public Health. 2001;91:1069–1075.

6. Beaton DE, Cole DC, Manno M, Bombardier C,
Hogg-Johnson S, Shannon HS. Describing the burden
of upper extremity musculoskeletal disorders in news-
paper workers: what difference do case definitions
make? J Occup Rehab. 2000;10:39–53.

7. Weddle MG. Reporting occupational injuries: the
first step. J Safety Res. 1996;27:217–223.

8. Silverstein BA, Stetson DS, Monroe Keyserling W,
Fine LJ. Work-related musculoskeletal disorders: com-
parison of data sources for surveillance. Am J Ind Med.
1997;31:600–608.

9. Morse TF, Dillon C, Warren N, Hall C, Hovey D.
Capture-recapture estimation of unreported work-
related musculoskeletal disorders in Connecticut. Am
J Ind Med. 2001;39:636–642.

10. Pransky G, Snyder T, Dembe A, Himmelstein J.
Under-reporting of work-related disorders in the work-
place: a case-study and review of the literature. Er-
gonomics. 1999;42:171–182.

11. Devereaux MS, Ross N, Siroonian J, Wilkins K.
National Population Health Survey Overview 1996/97.
Ottawa, Ontario: Health Statistics Division, Statistics
Canada; 1998. Available at: http://www.statcan.ca. Ac-
cessed January 15, 2003.

12. Survey Overview. Labour and Income Dynamics. Ot-
tawa, Ontario: Statistics Canada; 1998. Available at:
http://www.statcan.ca. Accessed January 15, 2003.

13. Tambay J-L, Catlin G. Sample design of the National
Population Health Survey. Health Rep. 1995;7:29–39.

14. Workplace Safety and Insurance Board 2001 Statis-
tical Supplement. Toronto, Ontario: Workplace Safety
and Insurance Board of Ontario; 2002.

15. Gunderson M, Hyatt D. Workforce and workplace
change: implications for injuries and compensation. In:
Sullivan T, ed. Injury and the New World of Work. Van-
couver, British Columbia: UBC Press; 2000.


