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bstract

Little population-based, prospective research has been conducted to examine the demographic and work-related determinants of occupational
njury or illness. This study examined the relative contribution of sociodemographic characteristics and work factors to the likelihood of a work-
elated disability or illness. In a representative sample of adult Canadians 25–70 years old from a prospective survey, a hazard modelling approach
f time to work disability absence from the start of a new job was estimated with the following predictors: age, gender, type of job (manual,
on-manual, and mixed), hours worked, highest education achieved, multiple concurrent job, job tenure, school activity, union membership and
iving in a rural or urban area. Workers holding manual or mixed jobs and having a low education level were factors independently associated
ith the increased likelihood of a work disability absence. Gender was not independently associated with work disability absences. A strong job

enure gradient in the unadjusted work disability absence rates was virtually eliminated when controlling for demographic/individual and other

ork factors. In multivariate analyses, work-related factors remained predictors of work disability absence whereas individual characteristics such

s gender did not. The exception was workers with less education who appeared to be particularly vulnerable, even after controlling of physical
emands on the job. This may be due to inadequate job training or increased hazard exposure even in the same broad job category.

2007 Elsevier Ltd. All rights reserved.
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. Introduction

Work-related injury and illness remains a significant source
f morbidity in developed countries. In the U.S., a total of 4.3
illion injuries were reported in private industry in 2004, repre-

enting 4.8 injuries per 100 full-time workers (Bureau of Labor
tatistics, 2005). In Canada work-related injury/illness are also
public health concern, with slightly less than 1 million occupa-
ional injuries and illnesses being reported in 2004, representing
pproximately 1 work-related event for every 38 Canadian work-
rs (Association of Workers’ Compensation Boards of Canada,
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006). The purpose of the current study was to examine the
elative contribution of sociodemographic and work factors to
ork-related injury/illness, with an emphasis on job tenure (i.e.,
umber of months on the job) as a predictor.

Conceptual frameworks and quantitative research suggests
hat several sociodemographic and work factors are associated
ith work-related injuries and illnesses (DeJoy and Southern,
993; Amick and Lavis, 2000). Subgroups within the working
opulation often found to be at elevated risk are males, younger
orkers, and those with low education, even in multivariate anal-
ses (Breslin and Smith, 2005; Strong and Zimmerman, 2005;
h and Shin, 2003; Leigh, 1986).
The type of job and the related exposure to hazards clearly
lay an important role. Workers in manual jobs (e.g., labourers
nd handlers) and jobs in the goods producing sectors (e.g.,
griculture, manufacturing, construction) have higher injury
ates than workers in sales, administration and professional jobs

mailto:cbreslin@iwh.on.ca
dx.doi.org/10.1016/j.aap.2007.07.007
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Breslin and Smith, 2005; Strong and Zimmerman, 2005). Given
hat musculoskeletal disorders represent a large majority of work
njuries (Mustard et al., 2003), it appears that different physical
emands contribute substantially to this pattern of risk.

With the current labor market shifting towards more tem-
orary employment, it is increasingly important to accurately
stimate the relationship between work injury risk and job
enure. Many cross-sectional studies have shown that newly
ired workers are more likely to be injured than those with longer
ob tenures (Breslin and Smith, 2006; Cellier et al., 1995; Butani,
988). This high risk for newly hired workers could be explained
y a combination of unfamiliarity with identifying and control-
ing hazards, a lack of effective safety training, and exposure to

ore hazards at the start of a job (Breslin and Smith, 2006).
Consistent with this notion, a 12-month prospective study of

orkers in manual jobs found an association between job tenure
nd work injuries when individual (e.g., age and gender) and
ork factors (e.g., type of manual job) were controlled (Leigh,
986). Whether this relationship is more broadly applicable
emains to be determined.

Working longer hours is also associated with work-related
njury/illness risk (Leigh, 1986), possibly due to fatigue or sim-
ly a function of increased exposure time (Frone, 1998). Another
ariable related to time exposure is holding multiple jobs concur-
ently. Paradoxically, multiple job holding has been associated
ith decreased likelihood of work-related injury/illness (Strong

nd Zimmerman, 2005), even with number of work hours con-
rolled. This finding may be due to primarily healthier workers
aking on more than one job. In addition, this finding may indi-
ate that individuals in different situations may have different
hresholds for taking time off due to an injury/illness.

Union membership may also influence the risk of a work-
elated injury/illness. For example, unionized workers report
eceiving more safety training than their nonunionised counter-
arts (Vector Research and Workers Health and Safety Centre,
002). Union protection from reprisals may either make one
ore likely to refuse unsafe work, or be more likely to take

ime off for an injury/illness than unionized workers. However,
recent prospective study showed no significant association

etween union membership and work-related injury/illness rates
Strong and Zimmerman, 2005).

Several methodological issues limit the conclusion of pre-
ious studies. First, many studies have examined correlates of
ork injury and disability in particular industries and identified
ossible risk factors in those industries (Bennett and Passmore,
984; McCurdy et al., 1991; Cellier et al., 1995), but these
tudies may be limited in their generalization to other industries.

Second, for studies using administrative data sources, under-
eporting may be an issue. For example, studies which rely on
orkers’ compensation claims could fail to capture all work

njuries, especially if filing a claim might affect a firm’s insur-
nce premium or increase their risk of being inspected (Mustard
t al., 2003). Underreporting of claims could bias risk factor esti-

ates if the likelihood of reporting injuries to the compensation

ystem differs by industry or by worker characteristics. Further-
ore, in many jurisdictions not all industries are covered by
orkers’ compensation, therefore only a subset of the working
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opulation is captured by such studies. Relying on health records
i.e., health care visits) as a data source can also be problematic
nd lead to reporting bias, since not all injured workers seek
ealth care services. Research shows that only 34% of occu-
ational injuries are treated in emergency departments (Centers
or Disease Control and Prevention, 1998). These biases towards
nderreporting in administrative sources underscore the need for
elf report data as an important additional source of work-related
njury/disability data.

Finally, very few cross-industry studies have utilized lon-
itudinal data to examine risk factors for work-related injury
for exceptions see Strong and Zimmerman, 2005; Oh and Shin,
003; Leigh, 1986). The use of longitudinal data is particularly
mportant when investigating time varying predictors such as
ob tenure (i.e., months since the start of the job).

We used longitudinal data from a nationally representative
ample of adult workers to examine the relationship between
ndividual, job, and temporal factors and self-reported work
bsence due to a work-related injury/illness. Specifically, we
nvestigate the role of job tenure on health risk exposure at work
sing a hazard modelling approach of time from starting a job
o first exit due to a work-related injury/illness.

. Methods

.1. Data

The Survey of Labour and Income Dynamics (SLID) con-
ists of a series of 6-year overlapping panels (each of the 6
ears is considered a wave within a panel), with a new panel
eing introduced every 3 years to replace the oldest panel
Statistics Canada, 1997). Available data from these panels cover
he time period from 1993 to 2003 inclusive. Respondents are
nterviewed annually about their work experiences over the pre-
ious calendar year in up to six jobs and report monthly on
he characteristics of each job. These secondary data analyses
ere approved by the Health Sciences I ethics committee at the
niversity of Toronto.

.2. Population

The target population for SLID is all persons living in Canada,
xcluding people in the Yukon or Northwest Territories, resi-
ents of institutions, persons living on Reserves, and full-time
embers of the Canadian Armed Forces living in barracks.
he initial representative sample of each panel is drawn from

espondents of Statistics Canada’s Labour Force Survey. For
ach panel, the sample is approximately 15,000 households,
omprising about 31,000 persons aged 16 years and over.

This analysis focused on respondents who were between 25
nd 70 years old and began a new job at some point during the
bservation period.
.3. Outcome: work disability absence

The outcome measure (event) was the first occurrence of a
ork disability absence (WDA) for a person in a given job. A
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DA was defined as any absence for 1 week or greater due
o a work-related illness or disability. While the nature of the
llness/disability is not specified in the questionnaire, this self-
eport WDA question was found to produce similar time trends
hen compared to workers’ compensation claim data in a Cana-
ian province (Mustard et al., 2003), with the main types of
laims coming from injuries (e.g., falls) and musculoskeletal
isorders. This finding provides evidence of concurrent validity
or our WDA measure.

For each respondent, every new job that started over the six
aves of the panel provided a new person-job episode to be
sed for the analysis. However, person-job episodes that started
rior to the respondent entering the panel were not included in
he analysis due to difficulties in determining exposure time and
ecause a WDA could have occurred prior to panel entry. A total
f 64,299 person-job episodes were excluded due to this type of
ensoring. A logistic regression examining the likelihood of this
ype of censoring showed women were slightly more likely to be
xcluded compared to men. Also, as age increased the likelihood
or selection of the job into the final model decreased. The age
ffect is expected due to older workers being engaged in the
orkforce when the observation period started.
WDAs may not be attributable to exposures in the particular

ob from which an absence was taken. For example, if an indi-
idual held multiple concurrent jobs at the time of the WDA, an
bsence could be recorded in one or more of the multiple jobs.
iven this, we attributed the work absence of respondents who
eld multiple concurrent jobs at the time of a WDA to the job
dentified as the main-job for that month (the job with highest
sual hours for that month).

For person-job episodes with a WDA, all months of observa-
ion after the month of the WDA were excluded. For respondents
ho held multiple concurrent jobs at the time of a WDA,
bserved months in all concurrent jobs after the month of the
DA were excluded.

.4. Covariates

Covariates for each person-job episode included in the model
ere age, gender, job type, hours worked, highest education

chieved, having multiple concurrent jobs, job tenure, school
ctivity, living in an urban versus rural area, union membership,
nd a flag indicating what panel the person-job episode occurred.

Age was considered a time-varying covariate, and was cat-
gorized into six broad groups, 25–29, 30–34, 35–39, 40–44,
5–49 and 50+ years old, with the oldest group serving as the
eferent.

Jobs were classified into three categories of physical
emands, manual, mixed, and non-manual (referent group),
sing the Institut de recherche Robert-Sauvé en santé et en
écurité du travail (IRSST) occupation coding system (Herbert et
l., 1996). The coding system is based on observations in work-
laces and agreement among experts in the occupational health

nd safety field on the typical frequency of handling loads and
he weight of the load.

Hours worked in a given month for a particular job were
ssessed by multiplying the average number of paid hours in a
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eek by the number of weeks worked in that month. Total hours
ere categorized into four groups (0–60 [referent], 61–120,
21–160 and 161 or more hours per month), with the largest
ategory representing 40+ hours per week.

Highest level of educational attainment was identified with
three-category variable (no high school diploma, high school
iploma, post secondary degree), based on educational attain-
ent as of December of each year.
Job tenure was calculated as the number of months between

he start date of the person-job and the current month of observa-
ion. To examine nonlinear relationships, job tenure was divided
nto six groups (0–2, 3–4, 5–6, 7–12, 13–24, 25+ [referent]

onths)
A flag indicating current full-time school activity in a given

onth of observation was used to assess the differences between
hose respondents who were balancing work and school com-

itments compared to those who were not.
Given the potential differences in employment patterns and

he varying types of jobs held by adults living in urban environ-
ents compared to living in rural environments, a flag indicating

rban residence was used in the model.
An indicator of the panel (1–4) from which the data arose

as also used in the model to control for any difference that
ay exist between the different panel cohorts.

.5. Analysis

We used a complementary log–log model for continuous time
rocesses, as described by Allison (1995). This model is based
n the assumption that work absences are generated by a propor-
ional hazards model. Each person-job episode was broken down
nto monthly intervals. Therefore, a single person-job episode
ould contribute a maximum of 72 months of observation over
he 6-year observation period. Within these monthly intervals,
he assumption is of an exponential hazard. Over the complete
et of observations for each person-job episode, however, there
s no assumption about the overall shape of the hazard. This

odelling framework allows for time-dependent covariates.
A list-wise deletion was employed, deleting any observation

hat did not provide complete responses to all covariates. All
ovariates were entered in the analysis model simultaneously.

Given the complex nature of the survey sampling, we cal-
ulated robust variance estimates using a weighted bootstrap
ethod with 1000 replicates to adjust variance estimates. The

ootstrap technique assumes independence across respondents
hen estimating the coefficients but accounts for the true non-

ndependence of respondents when estimating the variance of
oefficients (Yeo et al., 1999). The weights take into account
ampling probabilities and non-response. The weight from the
rst wave of each panel was used for all subsequent waves of
ata.

. Results
The adult respondents who had complete covariate infor-
ation and met the study inclusion criteria provided 841,133

erson-months of observation from 64912 jobs. During the
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Table 1
Number of jobs, person-months of observation and work disability absence rate, weighted

Jobs Person-months Work disability absence

N N % N Rate per 1000 person-months

Total 64912 841133 100.00 894 1.06

Gender
Female 32148 419622 49.89 384 0.92
Male 32764 421511 50.11 510 1.21

Age (years)
25–29 13147 139995 16.64 162 1.16
30–34 11178 153700 18.27 167 1.09
35–39 11212 154267 18.34 154 1.00
40-44 10036 134754 16.02 176 1.31
45–59 7701 107456 12.78 99 0.92
50+ 11638 150962 17.95 136 0.90

IRSST job type
Manual 27828 275582 32.76 480 1.74
Mixed 15760 206500 24.55 226 1.09
Non-manual 21324 359051 42.69 188 0.52

Total hours worked (month)
0–60 9872 113157 13.45 30 0.26
61–120 10802 132518 15.75 130 0.98
120–160 31063 448006 53.26 548 1.22
162+ 13175 147452 17.53 186 1.26

Highest education
Less than high school 11975 112738 13.40 212 1.88
High school 17139 216975 25.80 267 1.23
Post-secondary 35798 511420 60.80 415 0.81

Multiple concurrent job
No 50284 683213 81.23 814 1.19
Yes 14628 157920 18.77 80 0.51

Tenure (month)
0–2 12053 24350 2.89 107 4.40
3–4 9384 39063 4.64 78 2.01
5–6 6536 36154 4.30 79 2.19
7–12 15790 164684 19.58 194 1.18
13–24 11262 212995 25.32 248 1.16
25+ 9887 363887 43.26 190 0.52

School activity
No 61386 795604 94.59 869 1.09
Yes 3526 45529 5.41 25 0.55

Living in urban area
No 19828 162201 19.28 199 1.22
Yes 45084 678932 80.72 696 1.02
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nionized
No 51976 653004
Yes 12936 188129

bservation period there were a total of 894 WDAs observed.
he number of jobs, person-months of observation, number of
DAs and the WDA rate per 1000 person-months is provided

n Table 1 for sociodemographic and work-related factors. Par-
icularly striking is the large risk gradient for job tenure. The
ork disability absence rate at 0–2 months on the job was over

ight times the rate at greater than 25 months on the job (4.40

nd 0.52 per 1000 person-months, respectively).

Table 2 provides the number of jobs, person-months of
bservation, number of WDAs and the WDA rate per 1000
erson-months for each age and gender category, while Table 3

s
i

77.63 565 0.87
22.37 329 1.75

rovides the same information for each age and tenure category.
ith the exception of the 40–49-year old age category, males

onsistently have a higher WDA rate compared to females in the
ame age category. When examining tenure by age, the overall
enure gradient noted in Table 1 is pervasive in each age category.

.1. Multivariate regression results
Results of the fully adjusted multivariate regression analy-
is examining the antecedents to WDA are presented in Table 4
ncluding the hazard ratio (HR) and the corresponding 95% con-
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Table 2
Number of jobs, person-months of observation and work disability absence rate by age and gender, weighted

Age (years) Gender Jobs Person-months Work disability absence

N N % N Rate per 1000 person-months

64912a 841133a 100.00a 894 1.06a

25–29 Female 6469 69901 8.31 56 0.81
Male 6678 70094 8.33 106 1.51

30–34 Female 5610 74432 8.85 79 1.06
Male 5568 79268 9.42 88 1.11

35–39 Female 5764 78291 9.31 65 0.83
Male 5448 75975 9.03 89 1.17

40–44 Female 5236 71855 8.54 83 1.15
Male 4800 62898 7.48 93 1.49

45–49 Female 3934 55436 6.59 57 1.03
Male 3767 52020 6.18 42 0.80

50+ Female 5135 69707 8.29 44 0.63
Male 6503 81255 9.66 92 1.13

a Total.

Table 3
Number of jobs, person-months of observation and work disability absence rate by age and job tenure, weighted

Age (years) Tenure (months) Jobs Person-months Work disability absence (rate per 1000)

N N % N Person-months

64912a 841133a 100.00a 894 1.06a

25–29 0–2 2527 5814 0.69 24 4.10
3–4 2107 9094 1.08 21 2.36
5–6 1332 7769 0.92 15 1.99
7–12 3036 29475 3.50 42 1.43

13–24 2311 37576 4.47 31 0.82
25+ 1834 50267 5.98 29 0.57

30–34 0–2 2127 4318 0.51 17 3.95
3–4 1711 7639 0.91 14 1.84
5–6 1139 6637 0.79 14 2.13
7–12 2722 30608 3.64 43 1.42

13–24 1873 39068 4.64 43 1.09
25+ 1606 65430 7.78 35 0.54

35–39 0–2 2065 4009 0.48 12 2.96
3–4 1665 7193 0.86 9 1.27
5–6 1146 6491 0.77 21 3.24
7–12 2603 28036 3.33 34 1.21

13–24 1986 39239 4.67 42 1.07
25+ 1747 69298 8.24 36 0.52

40–44 0–2 1815 3541 0.42 20 5.71
3–4 1409 5478 0.65 17 3.15
5–6 983 4903 0.58 16 3.18
7–12 2412 25180 2.99 24 0.96

13–24 1770 32276 3.84 62 1.93
25+ 1647 63376 7.53 37 0.58

45–49 0–2 1375 2636 0.31 17 6.52
3–4 1009 3846 0.46 6 1.68
5–6 757 4016 0.48 6 1.45
7–12 1913 19603 2.33 19 0.97

13–24 1375 27233 3.24 29 1.07
25+ 1272 50122 5.96 21 0.42

50+ 0–2 2144 4032 0.48 17 4.25
3–4 1483 5815 0.69 10 1.73
5–6 1179 6338 0.75 7 1.16
7–12 3104 31782 3.78 28 0.89

13–24 1947 37601 4.47 41 1.10
25+ 1781 65393 7.77 32 0.48

a Total.
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Table 4
Estimates of hazard ratios for work disability absencea

Parameter estimate Standard error Hazard ratio 95% CI Percent change

Intercept −8.625 0.335

Gender
Females 1.00
Males −0.069 0.098 0.93 0.77–1.13 −6.70

Age (years)
25–29 0.133 0.169 1.14 0.82–1.59 14.26
30–34 0.089 0.166 1.09 0.79–1.51 9.33
35–39 0.121 0.157 1.13 0.83–1.53 12.82
40–44 0.260 0.183 1.30 0.91–1.86 29.67
45–49 0.152 0.170 1.16 0.83–1.62 16.39
50+ 1.00

IRSST job type
Non-manual 1.00
Manual 1.002 0.132 2.72 2.10–3.53 172.40b

Mixed 0.731 0.140 2.08 1.58–2.73 107.72b

Total hours worked
0–60 1.00
61–120 1.151 0.263 3.16 1.89–5.29 216.20b

120–160 1.362 0.246 3.91 2.41–6.32 290.52b

161+ 1.400 0.258 4.06 2.45–6.72 305.52b

Highest education
Less than high school 1.00
High school −0.237 0.130 0.79 0.61–1.02 −21.12
Post-secondary −0.482 0.129 0.62 0.48–0.80 −38.23b

Multiple concurrent job
No 1.00
Yes −0.418 0.171 0.66 0.47–0.92 −34.14b

Tenure (months)
0–2 −0.095 0.164 0.91 0.66–1.25 −9.08
3–4 −0.165 0.167 0.85 0.61–1.18 −15.19
5–6 −0.003 0.181 1.00 0.70–1.42 −0.29
7–12 0.051 0.138 1.05 0.80–1.38 5.23
13–24 0.165 0.140 1.18 0.90–1.55 17.94
25+ 1.00

School activity
No 1.00
Yes −0.206 0.251 0.81 0.50–1.33 −18.62

Living in urban area
No 1.00
Yes −0.056 0.109 0.95 0.76–1.17 −5.47

Union
No 1.00
Yes 0.634 0.100 1.89 1.55–2.30 88.57b

e draw

fi
t
(

e
o
t
a
i

a
w
i
2
1

a In addition, we controlled for which of the four panels the observations wer
b p < .05.

dence interval (CI). The final column of the table represents
he percentage deviation of the hazard ratio from the null value
1.00).

Notable in terms of temporal factors was that the unadjusted
levated risk for new workers was virtually eliminated when

ther risk factors were controlled. Other temporal factors such as
otal hours worked per month (160 h/month = 40 h week) showed
dose–response relationship with increasing hours and increas-

ng risk. Jobs with monthly hours between 61 and 120 h had

w

a
2

n from.

216% increase in the likelihood of a WDA compared to jobs
ith hours between 0 and 60 (HR: 3.16, CI: 1.89, 5.29). A 291%

ncrease was seen for jobs in the 120–160 h range (HR: 3.91, CI:
.41, 6.32) with a 306% increase for jobs working greater than
60 h per month (HR: 4.06, CI: 2.45, 6.72) compared to jobs

ith hours between 0 and 60.
Manual occupations were 172% more likely to experience

WDA compared to non-manual occupations (HR: 2.72, CI:
.10, 3.53) while mixed occupations had a 108% increase (HR:
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.08, CI: 1.58, 2.73). Respondents who had more than one job
oncurrently had lower odds of a WDA than respondents work-
ng just one job (HR: 0.66, CI: 0.47, 0.92). Being a member of
union was associated with increased odds of experiencing a
DA (HR: 1.89, CI: 1.55, 2.30).
With regard to demographic/individual characteristics,

espondents who had completed high school or post-secondary
ducation were seen to decrease their risk of a WDA by 21–38%
HR: 0.79, CI: 0.61, 1.02 and HR: 0.62, CI: 0.48, 0.80, respec-
ively). Although unadjusted work absence rates for men were
igher than women, when other risk factors were controlled, no
ender differences were observed.

. Discussion

This study of work injury/illness has several methodological
trengths. Our study was based on a nationally representative
ample that was followed for a 6-year period, allowing for
he temporality of exposures and outcomes to be specified—a

ethodological necessity for identifying risk factors (Côté et
l., 2001). Indeed the specificity of month-to-month informa-
ion on work and health measures for each job over this time
eriod is unmatched compared to previous longitudinal stud-
es. In addition, our analyses included a comprehensive range
f demographic/individual and work-related variables whereas
revious research included only subsets of these variables (e.g.,
ellier et al., 1995).

Job characteristics were the strongest predictors of work
isability absence. Factors such as the type of job and the
ssociated physical exposures have been identified as impor-
ant variable mediating the risk of occupational injury/illness in
ther prospective studies (Strong and Zimmerman, 2005; Oh
nd Shin, 2003; Leigh, 1986). As would be expected, there
as a positive association between hours worked per month

nd occupational injury/illness absence, with over time work
>40 h/week) showing a 300% increase in risk. However, we also
bserved that working more than one job significantly reduced
he odds of having an occupational injury/illness absence. The
act that work hours and multiple job holding worked in different
irections suggest that risk is not simply a function of on-the-job
xposure (Strong and Zimmerman, 2005). There may be some
election effects driving these results, for example individuals
hoosing to take on multiple concurrent jobs may be in better
ealth or have a higher threshold for absence taking. There may
lso be differences in the job tasks performed by multiple job
olders not captured by our occupational categories (i.e., resid-
al confounding). Our ability to clearly interpret this finding
s limited, however, because of the survey’s lack of specificity
egarding which of the multiple concurrent jobs led to the work
bsence.

Factors such as work experience are recognized in the lit-
rature as being risk factors for occupational injury/illness.
onsistent with cross-sectional, descriptive studies (Breslin and

mith, 2006; Cellier et al., 1995), we found the unadjusted WDA
ates show workers starting new jobs to be at substantially higher
isk than their counterparts with longer job tenure. However, this
ssociation was eliminated in our multivariate analysis, suggest-

a
h
s
w

d Prevention 40 (2008) 368–375

ng that the elevated rates of short-tenure reflects confounding
ith other risk factors such as type of job. It should be noted
owever, that the outcome for previous studies were lost-time
laims that may not have included a full week work absence as in
he present study – making generalizability to less severe occu-
ational injury/illness a potential issue. Another useful topic for
uture research to clarify this relationship would be to examine
hich factors influence job tenure.
Our results also showed that human capital, as indicated by

ducation, is predictive of work disability absence (Oh and Shin,
003). Since this analysis controlled for other demographic and
ork factors, it is more than finding that better educated peo-
le end up with safer jobs. For example, within our broad job
ategories, people with more education may have less hazard
xposures than people with low education levels. Also, people
ith more education may reduce the risk of injury/illness by
aving better access to training and information regarding work
azards, or be more able to refuse unsafe work. Consequently,
uture research might investigate the role of residual confound-
ng since we controlled only for work hours and one of several
ob characteristics (physical demands) that may be associated
ith both injury risk and level of education.
We found males had a higher unadjusted work disability

bsence rate compared to females. However, the adjusted odds
f a work disability absence showed no significant gender differ-
nces. The lack of significance in the multivariate model suggest
hat gender differences are due to differential work exposures of

ale and female workers.
Our findings need to be interpreted in the light of certain

ethodological limitations. We cannot rule out the possibility
hat a WDA was a recurrence of a condition that arose in a pre-
ious job prior to entry into the panel. In addition, error could
ave been introduced into the reporting of WDAs by employ-
rs’ policies or financial pressures on the worker to not take
work absence. For example, temporary workers have been

ound to have a higher risk of occupational injuries compared
o permanent employees, but their work absence taking was
ower (Virtanen et al., 2005). Having other factors besides the
ccurrence of an injury/illness affecting work absence taking is
measurement issue that also exists for compensation claim

ata (Shannon and Lowe, 2002). Given that our unadjusted
ork disability absence rates were highest at the beginning of a

ob episode, however, suggests that this absence taking thresh-
ld issue was not a major influence on our indicator of work
njury/illness in this population-based sample.

.1. Implications and summary

Using prospective data on a representative sample of work-
rs, we found that the significance of characteristics such as
ender and job tenure were eliminated when we controlled
or job and other sociodemographic characteristics. Our find-
ngs support the notion that a means by which to reduce WDA

mong adult workers is by focusing on reducing the physical
azards they encounter at work, potentially through technical
afety improvements in the equipment and work environment as
ell as monitoring overtime hours to decrease fatigue.
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J., 2005. Temporary employment and health: a review. Int. J. Epidemiol.,
F.C. Breslin et al. / Accident Analy

Workers with less education appear to be a particularly vul-
erable population, possibly due to inadequate job skills and
r because they engage in more dangerous tasks within simi-
ar jobs (i.e., residual confounding of hazard exposures). Our
esults suggest that education operates both through occupa-
ional characteristics (e.g., physical demands of job) and directly.
onsequently, organizations should consider specific job train-

ng and injury prevention programs targeting this subgroup of
orkers may be warranted.
In summary, this prospective study indicates that job charac-

eristics are a key risk factor in determining occupational health
mong adult workers. This study also contributes methodolog-
cally to the occupational injury/illness literature by modelling
he complex work patterns arising from increases in temporary
ork and multiple jobs.
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