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Abstract
Purpose Research has shown that there are important sex and gender-based differences in the work disability duration of 
men and women. This research is often limited to single jurisdictions, using different outcome measures, and therefore has 
limited generalisability of findings. This study examined if differences between work disability of men and women differed 
by province and by duration of work disability. Methods Cohorts of injured workers in the Canadian provinces of British 
Columbia (BC), Manitoba (MB) and Ontario (ON) were analysed using workers’ compensation data for work-related injuries 
occurring between 2007 and 2011. Work disability duration was measured using cumulative days in receipt of disability 
benefits paid during one-year post-injury. Poisson models with restricted cubic splines tested whether differences between 
men and women in the likelihood of transitioning off disability benefits varied by duration of work disability in each province, 
adjusting for confounders. Results Men transitioned off disability benefits faster than women for claim durations of up to 
two to four months, after which women transitioned off disability benefits faster until ten months. Differences between men 
and women were consistent across all jurisdictions. For claims longer than ten months, men transitioned off work disability 
benefits faster than women in BC and ON, but there were no significant differences between men and women in MB. Conclu-
sions Differences in the work disability duration between men and women vary by province and duration of work disability. 
Claims management processes need to be sensitive to differences that men and women face and the timing of interventions.

Keywords Workers’ compensation · Return-to-work · Gender · Rehabilitation · Occupational health

Introduction

A growing body of literature has identified that there are 
important differences in the work disability duration of 
men and women, evident in different likelihoods of injured 
workers returning to work [1], transitioning off disability 
benefits [2, 3], and transitioning onto permanent disability 
pension [4–6]. Understanding why differences may exist 
between men and women’s occupational health outcomes, 
such as work disability duration, is challenging due to the 
role of biological sex-based factors as well as more socially 
determined gender-based factors. Applying a “gender per-
spective” has been encouraged to try and grasp the com-
plex relationships between sex, work-related factors and 
social circumstances (family relations, employment status, 
and social class) [7]. Stratification of analyses by men and 
women has been proposed as a method to account for dif-
ferences in occupational health outcomes by sex and gender 
[8]. Nonetheless, it has been argued that such an approach 
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more appropriately captures sex-based differences rather 
than gender [9, 10], prompting researchers to create indexes 
to measure gender based on other observable characteristics 
when no direct measure of gender is available [11].

A limitation of existing sex and gender based research 
on work disability has been the tendency to focus on single 
workers’ compensation jurisdictions, overlooking the pos-
sibility that differences between men and women may vary 
by jurisdiction. This is despite the fact that, compared to 
sex, gender is socially constructed and therefore its effects 
are potentially varying by jurisdictional context. Applying 
a comparative approach to analysing differences in disabil-
ity durations and return-to-work (RTW) between men and 
women offers an approach to tease apart what differences 
may be sex-based and what may be gender-based.

The extent of observed gender differences in work dis-
ability duration can vary by context and methodology. 
Research using survey and interview data in the Netherlands 
found that, among workers with at least one month off work 
due to mental and musculoskeletal conditions, women were 
significantly less likely to experience lasting RTW (RTW 
without relapse) [1]. In Norway, administrative data were 
used to examine the likelihood of workers with long-term 
sickness absence (≥ 8 weeks) transitioning onto permanent 
disability to find that despite larger proportions of permanent 
disability among women (6.5%) than men (4.9%), there was 
no statistically significant difference after adjusting for con-
founders [4]. In Quebec, Canada, using administrative data, 
men and women transitioned off work disability benefits at 
a similar rate in the first 3-to-12 months but by the second 
and third years, the transition slowed more for men, resulting 
in a statistically significant shorter duration for women over 
the long term [2].

Individuals’ labour market and health trajectories are 
embedded within work and social contexts that shape their 
trajectories [12]. In terms of RTW following work-related 
injury, the experience of an injured man or woman may be 
shaped not only by their individual, family or work condi-
tions, but also by the jurisdictional workers’ compensation 
and health care systems. For example, research has shown 
that the role of doctors presented an important jurisdictional 
difference between Ontario and Quebec, with doctors from 
the latter province having the final decision in the assign-
ment of modified work during recovery process for injured 
workers [13]. Health services research has shown that com-
pared to men, women are more likely to visit health care 
providers [14], and are more likely to receive prescriptions 
for all types of drugs, including opioids [15].

Multi-jurisdictional studies of work disability duration 
tend to focus on gender as a determinant of work disability 
without explicitly examining how the gender-RTW rela-
tionship may be modified across jurisdictional contexts. 
For example, research in Australia found that women were 

significantly less likely to transition off work disability ben-
efits during a two-year follow-up, post-injury after account-
ing for jurisdictional-level variables [3]. A study of low 
back pain across multiple jurisdictions in the United States 
found that the mean length of work disability was 1.9 days 
greater among women compared to men, after adjusting for 
state-level variables such as wage replacement rate, waiting 
periods, treatment providers, and medical fees [16]. Neither 
of these studies examined how the differences between men 
and women vary by jurisdiction.

Much of prior sex and gender-based research conducts 
separate analyses for men and women, enabling researchers 
to identify whether certain predictors differ by gender or sex 
[17]. A limitation of this is that few studies can state whether 
the effect of sex or gender itself is significant and whether 
it changes depending on the duration of work disability. No 
studies have specifically set out to examine whether gender 
differences in work disability vary by the duration of work 
disability. However, as illustrated in the Quebec study, there 
were differences in the rate at which men and women tran-
sitioned off benefits according to the phase of recovery (i.e., 
shorter versus longer time since injury) [2]. This suggests 
that differences between men and women may vary depend-
ing on phase of disability (e.g., acute vs. subacute/chronic), 
in the same way that injury severity or previous claim his-
tory has been shown to in previous studies [18, 19]. Since 
the Quebec study did not model the differences between 
men and women while adjusting for potential confounders, 
it remains to be seen whether such differences persist after 
adjusting for factors such as age, occupation, and injury 
type. The authors of the Quebec study also stated in their 
conclusions that future studies should investigate whether 
their findings are generalizable to other jurisdictions. Based 
on these gaps in the literature, the two research questions 
of this paper are: (1) Do differences between the likelihood 
of men and women transitioning off disability benefits vary 
by province? (2) Do differences between the likelihood of 
men and women transitioning off disability benefits vary by 
duration of work disability?

Methods

Data

Claim-level data from three provincial workers’ compen-
sation systems in Canada were used for this study: Work-
SafeBC (Workers’ Compensation Board of British Colum-
bia), WCB Manitoba (Workers Compensation Board of 
Manitoba), and WSIB Ontario (Workplace Safety and Insur-
ance Board of Ontario). In Canada, workers’ compensation 
benefits are administered under statutory, no-fault systems 
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that provide coverage for wage-loss benefits, permanent dis-
ability benefits, dependency benefits, and rehabilitation via 
employer-paid insurance premiums. Each jurisdiction shares 
core features and mandates, although there are some differ-
ences such as coverage (e.g., industries covered), benefits 
(e.g., maximum insurable earnings), rehabilitation (e.g., 
early RTW), healthcare (e.g., access to coverage), admin-
istration (e.g., appeal procedures) and job protection (e.g., 
employer obligations to accommodate injured workers) [20].

The average workforce coverage during our study period 
was 94% for British Columbia (BC), 72% Manitoba (MB), 
and 72% for Ontario (ON) [21]. Data access, extraction and 
linkage services were provided by Population Data BC. 
Use of the data for research purposes was governed by an 
agreement between the data stewards and the researchers. 
Personal identifiers were removed from the data provided 
to the researchers and replaced with an anonymous claim 
identifier [22, 23]. Ethical approval for the research project 
was obtained from the Behavioural Research Ethics Board 
at the University of British Columbia (# H13-00132). Data 
analysis was conducted using Stata 14.0 (StataCorp, College 
Station, TX).

Cohort Criteria

Comparable cohorts were created based on similar claim 
eligibility and follow-up across the three jurisdictions. Eligi-
ble claims included non-fatal injuries that occurred between 
the years 2007 and 2011, with at least one day of work dis-
ability payments post-injury. The time restriction allowed 
follow-up of claims for at least one year, post-injury. Claims 
based on occupational diseases (such as asthma and cancer) 
were excluded due to differences in coverage and process-
ing/timing between exposure onset and claim registration, in 
comparison to occupational injury claims. Inclusion criteria 
focused on individuals aged 15–89 years during the time of 
injury.

Injury data were coded across jurisdictions using the 
Canadian Standards Association (CSA) Z795-03 standard 
[24]. Injury types were defined based on research using 
similar data [25], resulting in two broad injury groupings: 
strain and non-strain (acute) injuries. Strain injuries included 
strains and sprains of the back, and other areas (upper and 
lower limbs, including bursitis, tendinitis, or tenosynovitis). 
Non-strain injuries included fractures, concussions and other 
injuries (amputations, dislocations, cold and heat exposures, 
burns abrasions, contusions, and lacerations). Injury year 
was also included to capture period effects reflecting dif-
fering labour market conditions and jurisdictional workers’ 
compensation policies. Occupation was defined based on 
the three-digit National Occupational Classification 2006 
code [26].

Work disability duration was measured using cumula-
tive days that claims received disability benefit payments, 
right-censored at 260 days (equivalent to one year based 
on a five-day work week). This measure differs to calendar 
days elapsed between date of injury and last day of receiv-
ing disability benefits as it included consecutive and non-
consecutive disability days. This measure has been used 
in similar studies using administrative data when calendar 
RTW event data are unavailable [2, 3]. Benefit payments for 
vocational rehabilitation, health care, and long-term disabil-
ity were excluded due to these likely being associated with 
different work disability and recovery processes compared 
to short-term disability in which a worker can return to their 
previous job.

Statistical Analyses

Regression analyses were initially conducted using Cox pro-
portional hazards models. However, the underlying propor-
tionality assumptions were violated. While other research 
using similar data have dealt with non-proportional hazards 
by using piecewise models [27], a limitation of this approach 
is the arbitrary choice of where to partition the time axis. 
Poisson models with restricted cubic splines (RCS) were 
used to overcome this issue by creating smoothed functions 
of time that could be interacted with gender to estimate the 
time-varying effects of gender while adjusting for confound-
ers including age, injury type, injury year, and occupation 
[28].

Using the estimates of the RCS coefficients and interac-
tions, it was possible to obtain an estimate of the log baseline 
hazard function to calculate and graph the hazard ratio (HR) 
with 95% confidence intervals (CI) of women transitioning 
off disability benefits, compared to men [28]. To examine 
variations in HRs over time and across jurisdictions, we 
estimated models for each jurisdiction using varying num-
bers and locations of knots for the restricted cubic splines. 
Akaike information criterion was used to identify the best 
fitting models, which were based on five degrees of freedom 
(two boundary knots and three interior knots based on the 
25th, 50th, 75th and 90th centiles of uncensored survival 
times). Models were created for all injuries and occupations 
in each of the jurisdictions, followed by separate models for 
strain and back strain injuries due to hypothesized greater 
gender differences based on the literature [29, 30].

Results

Table 1 shows the distribution of key study variables, strati-
fied by jurisdiction and gender. The BC cohort included 
258,246 claims, and the MB and ON cohorts included 
69,941 and 287,556 claims, respectively. The majority of 
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claims in each jurisdiction were from men, contributing 66% 
claims in BC, 67% in MB, and 61% in ON. The average work 
disability days paid was higher for men in BC and ON, and 
higher for women in MB. The average age of workers at the 
time of injury was similar across jurisdiction, with an older 
age among women than men. Strains (the most common 
injuries) were higher among women than men whereas non-
strain injuries (excluding concussion) were higher among 
men. The frequency of injury claims decreased over time for 
men and women in all jurisdictions. Across all three juris-
dictions, injuries among men were more common in trades, 
transport and equipment operators and related occupations, 
whereas injuries among women were more common in sales 
and service occupations.

The coefficients of the Poisson models with RCS are 
shown in Online Resource 1. Although there is no direct 

interpretation of the RCS and interaction coefficients [28], 
the sign and significance of the estimates suggest that there 
was both a difference in the ratio of hazards between men 
and women and that this varied over time. Table 2 summa-
rizes the HRs at specific points in time, estimated from the 
Poisson models. In addition to the differences between men 
and women transitioning off disability benefits persisting 
even after adjusting for a range of individual characteristics, 
these differences varied depending on the duration of dis-
ability. Overall, women had lower likelihoods of transition-
ing off disability benefits than men for durations of up to 
approximately 2-to-4 months, after which they had higher 
likelihoods until around 10 months. This was relatively con-
sistent by jurisdiction and injury type.

Figure 1 plots the HRs for the complete disability dura-
tion of each stratified model. In the model including all 

Table 1  Descriptive statistics of study cohort by province and gender

Numbers in table are proportions unless otherwise distinguished
BC British Columbia, MB Manitoba, ON Ontario

BC MB ON

Men Women Men Women Men Women

(n = 170,330) (n = 87,916) (n = 46,972) (n = 22,969) (n = 174,353) (n = 113,203)

Work disability days (mean) 34.84 33.60 27.31 31.86 33.19 27.03
Age (mean) 39.45 41.96 38.85 42.17 40.77 42.78
Injury type
 Strain injuries 57.12 68.00 61.76 73.64 57.53 64.51
  Back strains 23.38 24.42 26.30 28.70 25.54 25.84
  Other strains 33.74 43.58 35.46 44.94 31.99 38.67

 Non-strain injuries 42.89 32.00 38.24 26.35 42.47 35.49
  Fractures 8.39 4.91 6.60 4.05 9.79 6.99
  Concussions 2.23 2.75 0.63 0.68 1.14 1.53
  Other injuries 32.27 24.34 31.01 21.62 31.54 26.97

Injury year
 2007 24.06 21.48 22.33 20.98 24.29 22.96
 2008 23.38 22.33 22.19 21.32 23.08 22.80
 2009 17.82 18.57 19.95 20.45 18.72 19.60
 2010 17.14 18.46 17.55 19.36 17.30 17.80
 2011 17.61 19.16 17.98 17.89 16.61 16.84

Occupation
 Management 1.54 2.69 1.20 2.33 1.57 3.39
 Business, finance, administration 3.71 6.39 4.40 7.38 6.35 11.01
 Natural and applied sciences and related 1.88 0.64 1.54 0.98 2.09 0.95
 Health 2.11 23.55 2.59 32.06 2.50 20.16
 Social science, education, govt. service, religion 0.98 7.41 0.86 6.83 1.51 9.56
 Art, culture, recreation, sport 0.99 1.88 0.32 0.72 0.49 0.90
 Sales, service 14.99 42.64 14.80 35.21 21.38 38.08
 Trades, transport and equipment operators and related 58.28 7.40 57.73 6.83 45.73 6.19
 Unique to primary industry 5.14 2.12 2.48 0.81 2.85 0.97
 Unique to processing, manufacturing, utilities 10.38 5.28 14.07 6.85 15.53 8.81
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injury types, women had a significantly lower likelihood of 
transitioning off disability benefits compared to men, during 
the initial phases of the work disability timeline. Over time, 
the difference between men and women in the likelihood of 
transitioning off disability benefits changed. In BC, from 
around 7 days, the difference in the likelihood of transition-
ing off work disability benefits was lower among women 
(HR 0.82; 95% CI 0.81, 0.84) until 35 days, after which 
women became more likely to transition off disability ben-
efits (HR 1.01; 95% CI 1.00, 1.03). The greater likelihood of 

women transitioning off disability benefits peaked at around 
78 days (HR 1.13; 95% CI 1.11, 1.16) before declining until 
210 days, when women once again had lower likelihoods 
than men (HR 0.97; 95% CI 0.93, 1.00). In MB and ON, a 
similar time-varying effect of gender was observed, with 
women being significantly more likely to transition off dis-
ability benefits at 86 days in MB (HR 1.05; 95% CI 1.00, 
1.10) and 68 days in ON (HR 1.02; 95% CI 1.00, 1.05). 
Women in ON presented the greatest likelihood of transi-
tioning off disability benefits compared to men at 131 days 

Table 2  Time-dependent hazard ratios for women transitioning off work disability benefits compared to men, by injury type and province

Time-dependent hazard ratios were estimated from a Poisson model incorporating restricted cubic splines where the time-dependent effect is a 
linear function of time. Models were adjusted for age, injury type, injury year, and occupation
BC British Columbia, MB Manitoba, ON Ontario, HR hazard ratio, CI confidence interval

All injuries

BC MB ON

HR 95% CI HR 95% CI HR 95% CI

1 day 0.94 0.91–0.96 0.96 0.92–1.00 1.07 1.05–1.09
1 week 0.83 0.81–0.84 0.88 0.85–0.91 0.93 0.91–0.94
1 month 0.92 0.90–0.93 0.85 0.81–0.88 0.87 0.85–0.89
2 months 1.05 1.03–1.07 0.91 0.87–0.95 0.92 0.90–0.94
3 months 1.13 1.10–1.15 0.99 0.90–1.03 1.01 0.99–1.03
6 months 1.09 1.05–1.13 1.12 1.05–1.20 1.17 1.13–1.21
9 months 0.99 0.96–1.02 1.13 1.06–1.20 1.05 1.03–1.08
12 months 0.88 0.83–0.94 1.07 0.93–1.22 0.83 0.79–0.88

Strain injuries

BC MB ON

HR 95% CI HR 95% CI HR 95% CI

1 day 0.97 0.94–1.00 1.02 0.96–1.07 1.09 1.06–1.11
1 week 0.76 0.74–0.77 0.85 0.81–0.88 0.85 0.84–0.87
1 month 0.87 0.85–0.89 0.80 0.76–0.84 0.84 0.82–0.86
2 months 1.07 1.05–1.10 0.92 0.87–0.97 0.93 0.90–0.95
3 months 1.17 1.14–1.20 1.02 0.96–1.07 1.01 0.98–1.04
6 months 1.08 1.04–1.13 1.11 1.03–1.20 1.08 1.04–1.13
9 months 0.99 0.95–1.03 1.11 1.03–1.20 1.00 0.97–1.04
12 months 0.91 0.83–0.98 1.07 0.91–1.25 0.86 0.80–0.92

Back strain injuries

BC MB ON

HR 95% CI HR 95% CI HR 95% CI

1 day 0.95 0.90–0.99 1.02 0.94–1.12 1.06 1.02–1.10
1 week 0.73 0.70–0.76 0.80 0.75–0.86 0.79 0.77–0.81
1 month 0.80 0.77–0.83 0.72 0.66–0.77 0.82 0.79–0.85
2 months 1.02 0.98–1.07 0.89 0.81–0.96 0.97 0.92–1.01
3 months 1.17 1.12–1.22 1.00 0.92–1.08 1.09 1.04–1.14
6 months 1.20 1.12–1.29 1.09 0.96–1.23 1.17 1.10–1.25
9 months 1.05 0.97–1.14 1.05 0.92–1.19 1.03 0.97–1.09
12 months 0.85 0.71–1.02 0.95 0.72–1.25 0.82 0.73–0.91
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(HR 1.17; 95% CI 1.13, 1.21), before declining on a steeper 
gradient than BC. In contrast, in MB, the likelihood of 
women transitioning off disability benefits continued to 
remain higher than that of men, but presented no significant 
differences after 233 days (HR 1.10; 95% CI 0.99, 1.21).

For strain injuries, the extent of gender differences in 
transitioning off disability benefits were greater in BC than 
the other jurisdictions, with women significantly less likely 
at day 3 (HR 0.72; 95% CI 0.71, 0.74), and significantly 
more likely at day 34 (HR 1.03; 95% CI 1.00, 1.05), peaking 
at day 71 (HR 1.17; 95% CI 1.14, 1.21). In ON, the differ-
ence between men and women remained smaller than the 
model for all injuries. In MB, the results were similar to the 
all injury model.

For back strain injuries, we observed greater differences 
between men and women transitioning off disability ben-
efits across jurisdictions, as well as differences across time 
periods. The greatest differences were observed in BC, with 
women 30% less likely to transition off disability benefits at 
8 days (HR 0.70; 95% CI 0.67, 0.72) and 22% more likely at 
106 days (HR 1.22; 95% CI 1.14, 1.30). In ON, women were 
initially more likely to transition off benefits compared to 
men (HR 1.06, 95% CI 1.02, 1.10), then less likely at 5 days 
(HR 0.79, 95% CI 0.77, 0.81), most likely at 116 days (HR 
1.18, 95% CI 1.10, 1.22) and finally, less likely at 227 days 
(HR 0.92, 95% CI 0.86, 0.99). In MB, significant gender 
differences were only observed for claims up to 44 days (HR 
0.91, 95% CI 0.84, 0.99), with women being less likely to 
transition off benefits.

Discussion

This study examined whether differences in work disabil-
ity between men and women were consistent by provin-
cial compensation jurisdiction and duration of disability. 
There are two main findings. Firstly, after adjusting for 
confounders such as age, occupation, injury type and 
injury year, differences in men and women’s work dis-
ability duration persisted in all three jurisdictions. Sec-
ondly, the differences between men and women varied by 
duration of disability in all three jurisdictions. In BC, men 
were more likely to transition off disability benefits than 
women for claims of less than two months and more than 
ten months. In ON, with the exception of claims of only 
one day, a similar pattern was observed to BC. In MB, 
men were more likely to transition off disability benefits 
until around four months and less likely to until around 
ten months, after which no significant differences between 
men and women remained.

On the one hand, there was a degree of consistency 
in the findings across the provinces. This may be reflec-
tive of the similarities in the demographics and structure 
of the labour force, as well as the study cohorts. On the 
other hand, although the overall patterns of hazard ratios 
for men and women were similar across province, there 
were variations in the magnitude and timing of differ-
ences between men and women in transitioning off dis-
ability benefits. This suggests that differences in health 
care systems and compensation systems across provinces, 
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Fig. 1  Estimated time-dependent hazard ratios of women transition-
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 provincea. BC British Columbia, MB Manitoba, ON Ontario. aDashed 
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injury type, injury year, and occupation
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and gendered factors, may be important factors behind dif-
ferences between men and women’s disability duration. 
For instance, it may be that jurisdictional differences in 
health care services, such as the role of doctors, inter-
acts with gendered differences in the likelihood of visiting 
health care providers [13, 14]. These differences could 
potentially impact the likelihood that an injured worker is 
offered modified duties. While a study in Ontario found 
no significant gender differences in the likelihood of being 
offered or accepting work accommodation (commonly 
referred to as modified work) [31], no study to our knowl-
edge has examined whether this is the case in all Canadian 
provinces.

The finding of differences varying over time between men 
and women is consistent with previous research. In Quebec, 
men and women transitioned off benefits at a similar rate 
in the first three to twelve months but slowed for men in 
the two to three year period [2]. Long durations away from 
work for the Quebec cohort may have had more negative 
effects on men than women as an explanation for lower like-
lihoods of men transitioning off benefits between two and 
ten months. For example, previous studies have found that 
unemployment had more of an effect on the mental health of 
men compared to women [32], and that men were less likely 
to experience RTW with mental complaints and long-term 
diseases than musculoskeletal complaints [1]. Another pos-
sible explanation for the time-varying differences between 
men and women is the severity of their injuries. Research 
on workers with low back injury in the U.S. state of Cali-
fornia found RTW rates were five times higher for workers 
with less severe injuries during the acute phase of disability 
(≤ 30 days) but around two times higher during the subacute/
chronic phase of disability (> 30 days) [18]. The authors 
also found that physical and psychosocial job demands were 
significant predictors of RTW at all phases of disability but 
previous lost-time back injuries were associated with greater 
RTW in the subacute/chronic phase. Although the cohorts of 
this study were restricted to traumatic work-related injuries, 
there may be differences between the severity of men and 
women’s injury and also undiagnosed mental health issues 
that explain the observed differences over time in the cur-
rent study.

Strengths and Limitations

Comparative studies of gender differences in work disability 
duration are limited in number. Due to studies in different 
jurisdictions applying different cohort criteria, and different 
measures, it is difficult to draw conclusions as to whether 
differences observed in one jurisdiction will be generalizable 
to other jurisdictions. A unique contribution of this study 
has been the ability to examine gender differences across 
multiple jurisdictions using consistent methodology and 

similar data sources. In doing so, the study has shown that 
in addition to there being a consistent time-varying effect in 
the difference between men and women across jurisdiction, 
the size of the effect was modified by jurisdiction. The fact 
that there were differences in the effect size across the juris-
dictions suggests that rather than simply being sex-based 
differences, this study captures gender-based differences as 
these are socially constructed differences that may be con-
textualized differently in each jurisdiction [2].

Had the study cohorts been pooled without examining 
gender differences in each jurisdiction, the main finding of 
gender differences by jurisdiction and by duration of disabil-
ity would not have been identified. Furthermore, had stand-
ard Cox proportional hazards models been used, the results 
of this study would have shown women to be significantly 
less likely to transition off disability benefits than men along 
all points of the distribution of disability days. While such a 
finding would be consistent with the literature [1, 3], these 
averaged effects would bias the results, especially for claim 
durations of two to ten months. Additionally, by using Pois-
son models with RCS, this study provides improved time-
varying HR estimates from previous studies that have relied 
on more arbitrary cut-offs in time [27].

Although the cohorts were restricted to claims receiving 
short-term disability benefit payments during the first year 
post-injury, a limitation of the outcome variable (cumula-
tive disability days until transitioning off benefits) is that it 
could have potentially captured transitions onto vocational 
rehabilitation, permanent disability benefits, non-RTW, or 
receipt of no benefits. While research on long-term sick-
ness absence and transitions to permanent disability have 
shown no significant gender differences after adjusting for 
confounders [6], and research on the offer and acceptance of 
modified RTW has also shown no gender differences [31], 
no studies have examined how these differing outcomes may 
compete against each other. Another limitation to the out-
come variable is that, because it is a cumulative measure of 
disability days, while one could be comparing two injured 
workers with the same disability days paid, one of them may 
have accumulated the days over a longer calendar period 
than the other. Both these limitations could be addressed in 
future research by collecting and examining detailed RTW 
event data across multiple jurisdictions. This would enable 
the calculation of calendar days between the date of injury 
and the date of different outcomes, such as modified RTW, 
full RTW, vocational rehabilitation, and permanent disabil-
ity. Doing so would provide a greater understanding to the 
findings of this study and gender and jurisdictional differ-
ences in the RTW process more generally.

A contributing factor to gender differences in work dis-
ability duration is gender segregation in the labour market, 
both horizontally (across industry sectors) and vertically 
(within the occupational hierarchy). The models in this 
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study adjusted for broad occupation groups. A limitation 
of this is that it only captured some of the gender segrega-
tion in terms of industry sector, compared to what could 
have been captured had a common industry classifica-
tion been available at the time of the study. Furthermore, 
despite using a three-digit classification, this may not have 
fully accounted for differences in the work demands or 
duties of men and women within the same professions. 
For example, previous research has found that, even when 
comparing men and women with the same job titles, they 
may carry out different tasks and therefore be at differing 
risks of injury [33]. By the same logic, men and women 
with the same jobs may experience differing rates of injury 
recurrence and RTW. Future comparative gender research 
would undoubtedly benefit from more detailed data regard-
ing job characteristics, not only including the job title but 
also job duties.

Implications

One of the main implications of this study is that it rein-
forces the importance of considering gender differences 
in work disability duration. Reflecting the conclusions of 
similar work, efforts should be made by workers’ compensa-
tion boards and employers to tailor disability prevention and 
management efforts to men and women’s specific needs and 
barriers [2]. Given the significant gender-by-time interac-
tion on work disability duration identified in this study, the 
timing of disability management interventions should also 
be given consideration. In shorter claim durations (less than 
two to four months), women may require additional atten-
tion to RTW, whereas for longer claim durations (four to ten 
months), men may require additional attention.

Another important policy implication of our findings is 
that while there was an overall consistency across jurisdic-
tions, the gender differences also changed depending on 
the duration of work disability. For example, women in ON 
were transitioning off disability benefits faster than men 
for claims of only one day whereas this was not the case in 
BC and MB. The point at which women were most likely 
to transition off disability benefits than men peaked earlier 
in BC before the other two jurisdictions. These findings 
suggest that system-level jurisdictional characteristics, 
such as health care and workers’ compensation may play 
a role in explaining gender differences in work disability 
duration. While the examination of specific system-level 
jurisdictional differences on RTW of men and women 
goes beyond the scope of this initial study, future research 
should investigate whether disability prevention and man-
agement programs in specific jurisdictions can help reduce 
gender differences in work disability duration.

Acknowledgements This research was supported by a grant from the 
Research and Workplace Innovation Program of the Workers Compen-
sation Board of Manitoba. All inferences, opinions, and conclusions 
drawn in this manuscript are those of the authors, and do not reflect 
the opinions of the Workers Compensation Board of Manitoba, Work-
SafeBC, and WSIB Ontario.

Data Availability The datasets generated and analysed during the cur-
rent study are not publicly available. The datasets were accessed under 
various information sharing agreements adhering to Canadian privacy 
legislation that impose legal restrictions in the access and use of work-
ers’ compensation data. Furthermore, British Columbia privacy legisla-
tion restricts research data to be accessible in Canada only. As this is a 
comparable study, all the data falls under this legislation. 

Compliance with Ethical Standards 

Conflict of interest The authors declare they have no competing in-
terests.

Ethical Approval Ethical approval for the research project was obtained 
from the Behavioural Research Ethics Board at the University of Brit-
ish Columbia (# H13-00132).

Open Access This article is distributed under the terms of the Crea-
tive Commons Attribution 4.0 International License (http://creat iveco 
mmons .org/licen ses/by/4.0/), which permits unrestricted use, distribu-
tion, and reproduction in any medium, provided you give appropriate 
credit to the original author(s) and the source, provide a link to the 
Creative Commons license, and indicate if changes were made.

References

 1. De Rijk A, Janssen N, Alexanderson K, Nijhuis F. Gender differ-
ences in return to work patterns among sickness absentees and 
their associations with health: a prospective cohort study in the 
Netherlands. Int J Rehabil Res. 2008;31(4):327–336. https ://doi.
org/10.1097/MRR.0b013 e3282 fba37 c.

 2. Lederer V, Rivard M. Compensation benefits in a population-
based cohort of men and women on long-term disability after 
musculoskeletal injuries: costs, course, predictors. Occup Environ 
Med. 2014;71(11):772–779. https ://doi.org/10.1136/oemed -2014-
10230 4.

 3. Collie A, Lane TJ, Hassani-Mahmooei B, Thompson J, McLeod 
C. Does time off work after injury vary by jurisdiction? A com-
parative study of eight Australian workers’ compensation systems. 
BMJ Open. 2016;6(5):e010910. https ://doi.org/10.1136/bmjop 
en-2015-01091 0.

 4. Gjesdal S, Bratberg E. The role of gender in long-term sickness 
absence and transition to permanent disability benefits: results 
from a multiregister based, prospective study in Norway 1990–
1995. Eur J Public Health. 2002;12(3):180–186.

 5. Gjesdal S, Bratberg E. Diagnosis and duration of sickness absence 
as predictors for disability pension: results from a three-year, 
multi-register based* and prospective study. Scand J Public 
Health. 2003;31(4):246–254.

 6. Gjesdal S, Bratberg E, Mæland JG. Gender differences in dis-
ability after sickness absence with musculoskeletal disor-
ders: five-year prospective study of 37,942 women and 26,307 
men. BMC Musculoskelet Disord. 2011;12(1):37. https ://doi.
org/10.1186/1471-2474-12-37.

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1097/MRR.0b013e3282fba37c
https://doi.org/10.1097/MRR.0b013e3282fba37c
https://doi.org/10.1136/oemed-2014-102304
https://doi.org/10.1136/oemed-2014-102304
https://doi.org/10.1136/bmjopen-2015-010910
https://doi.org/10.1136/bmjopen-2015-010910
https://doi.org/10.1186/1471-2474-12-37
https://doi.org/10.1186/1471-2474-12-37


568 Journal of Occupational Rehabilitation (2019) 29:560–568

1 3

 7. Lederer V, Rivard M, Mechakra-Tahiri SD. Gender differences in 
personal and work-related determinants of return-to-work follow-
ing long-term disability: a 5-year cohort study. J Occup Rehabil. 
2012;22(4):522–531. https ://doi.org/10.1007/s1092 6-012-9366-0.

 8. Messing K, Punnett L, Bond M, Alexanderson K, Pyle J, Zahm S, 
Wegman D, Stock SR, de Grosbois S. Be the fairest of them all: 
challenges and recommendations for the treatment of gender in 
occupational health research. Am J Ind Med. 2003;43(6):618–629.

 9. Nowatzki N, Grant KR. Sex is not enough: the need for gen-
der-based analysis in health research. Health Care Women 
Int. 2011;32(4):263–277. https ://doi.org/10.1080/07399 
332.2010.51983 8.

 10. Springer KW, Mager J, Jordan-Young RM. Beyond a cata-
logue of differences: a theoretical frame and good practice 
guidelines for researching sex/gender in human health. Soc Sci 
Med. 2012;74(11):1817–1824. https ://doi.org/10.1016/j.socsc 
imed.2011.05.033.

 11. Smith PM, Koehoorn M. Measuring gender when you don’t have 
a gender measure: constructing a gender index using survey data. 
Int J Equity Health. 2016;15(1):82. https ://doi.org/10.1186/s1293 
9-016-0370-4.

 12. Amick BC, McLeod CB, Bültmann U. Labor markets and health: 
an integrated life course perspective. Scand J Work Environ 
Health. 2016;42(4):346–353. https ://doi.org/10.5271/sjweh .3567.

 13. Lippel K, Eakin JM, Holness DL, Howse D. The structure 
and process of workers’ compensation systems and the role of 
doctors: a comparison of Ontario and Québec. Am J Ind Med. 
2016;59(12):1070–1086. https ://doi.org/10.1002/ajim.22651 .

 14. Hunt K, Adamson J, Hewitt C, Nazareth I. Do women consult 
more than men? A review of gender and consultation for back pain 
and headache. J Health Serv Res Policy. 2011;16(2):108–117. 
https ://doi.org/10.1258/jhsrp .2010.00913 1.

 15. Bawor M, Dennis BB, Varenbut M, Daiter J, Marsh DC, Plater 
C, Worster A, Steiner M, Anglin R, Pare G, Desai D, Thabane L, 
Samaan Z. Sex differences in substance use, health, and social 
functioning among opioid users receiving methadone treatment: 
a multicenter cohort study. Biol Sex Differ. 2015;6(1):21. https ://
doi.org/10.1186/s1329 3-015-0038-6.

 16. Shraim M, Cifuentes M, Willetts JL, Marucci-Wellman H, Pran-
sky G. Length of disability and medical costs in low back pain: do 
state workers’ compensation policies make a difference? J Occup 
Environ Med. 2015;57(12):1275–1283. https ://doi.org/10.1097/
JOM.00000 00000 00059 3.

 17. Messing K, Stock SR, Tissot F. Should studies of risk factors for 
musculoskeletal disorders be stratified by gender? Lessons from 
the 1998 Québec Health and Social Survey. Scand J Work Environ 
Health. 2009;35(2):96–112.

 18. Krause N, Dasinger LK, Deegan LJ, Rudolph L, Brand RJ. Psy-
chosocial job factors and return-to-work after compensated low 
back injury: a disability phase-specific analysis. Am J Ind Med. 
2001;40(4):374–392.

 19. Dasinger LK, Krause N, Deegan LJ, Brand RJ, Rudolph L. Physi-
cal workplace factors and return to work after compensated low 
back injury: a disability phase-specific analysis. J Occup Environ 
Med. 2000;42(3):323–333.

 20. Association of Workers’ Compensation Boards of Canada. Work-
ers’ compensation legislation & policy. Summary Tables 2018. 
http://awcbc .org/?page_id=79. Accessed 4 Jun 2018.

 21. Association of Workers’ Compensation Boards of Canada. 
Detailed key statistical measures (KSM) report 2016. http://awcbc 
.org/?page_id=9759. Accessed 4 Jun 2018.

 22. Population Data BC Overview of privacy policies and procedures. 
2014. https ://www.popda ta.bc.ca/priva cy/polic ies. Accessed 4 Jun 
2018.

 23. Population Data BC. Requirements for data access. 2014. https ://
www.popda ta.bc.ca/dataa ccess /rdaf. Accessed 4 Jun 2018.

 24. Canadian Standards Association. Z795-03: coding of work injury 
or disease information. Mississauga: Canadian Standards Associa-
tion; 2013.

 25. McLeod C, Sarkany D, Davies H, Lyons K, Koehoorn M. Preven-
tion in dangerous industries: does safety certification prevent tree-
faller injuries? Scand J Work Environ Health. 2015;41(5):478–
485. https ://doi.org/10.5271/sjweh .3517.

 26. Government of Canada. About the NOC 2006. 2017. http://noc.
esdc.gc.ca/Engli sh/NOC/About NOC.aspx?ver=06 Accessed 4 Jun 
2018.

 27. Maas ET, Koehoorn M, Mcleod CB. Return-to-work for multiple 
jobholders with a work-related musculoskeletal disorder: a pop-
ulation-based, matched cohort in British Columbia. PLoS ONE. 
2018;13(4):e0193618. https ://doi.org/10.1371/journ al.pone.01936 
18.

 28. Royston P, Lambert PC. Flexible parametric survival analysis 
using stata: beyond the cox model. 1st ed. College Station: Stata 
Press; 2011.

 29. Cole DC, Ibrahim S, Shannon HS. Predictors of work-related 
repetitive strain injuries in a population cohort. Am J Public 
Health. 2005;95(7):1233–1237.

 30. Breslin FC, Ibrahim S, Smith P, Mustard C, Amick B, Shank-
ardass K. The demographic and contextual correlates of work-
related repetitive strain injuries among Canadian men and women. 
Am J Ind Med. 2013;56(10):1180–1189. https ://doi.org/10.1002/
ajim.22195 .

 31. Franche R-L, Severin CN, Hogg-Johnson S, Lee H, Côté P, 
Krause N. A multivariate analysis of factors associated with 
early offer and acceptance of a work accommodation following 
an occupational musculoskeletal injury. J Occup Environ Med. 
2009;51(8):969–983. https ://doi.org/10.1097/JOM.0b013 e3181 
b2f3c 1.

 32. Artazcoz L, Benach J, Borrell C, Cortès I. Unemployment and 
mental health: understanding the interactions among gender, fam-
ily roles, and social class. Am J Public Health. 2004;94(1):82–88.

 33. Messing K, Dumais L, Courville J, Seifert AM, Boucher M. Eval-
uation of exposure data from men and women with the same job 
title. J Occup Med. 1994;36(8):913–917.

Publisher’s Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1007/s10926-012-9366-0
https://doi.org/10.1080/07399332.2010.519838
https://doi.org/10.1080/07399332.2010.519838
https://doi.org/10.1016/j.socscimed.2011.05.033
https://doi.org/10.1016/j.socscimed.2011.05.033
https://doi.org/10.1186/s12939-016-0370-4
https://doi.org/10.1186/s12939-016-0370-4
https://doi.org/10.5271/sjweh.3567
https://doi.org/10.1002/ajim.22651
https://doi.org/10.1258/jhsrp.2010.009131
https://doi.org/10.1186/s13293-015-0038-6
https://doi.org/10.1186/s13293-015-0038-6
https://doi.org/10.1097/JOM.0000000000000593
https://doi.org/10.1097/JOM.0000000000000593
http://awcbc.org/?page_id=79
http://awcbc.org/?page_id=9759
http://awcbc.org/?page_id=9759
https://www.popdata.bc.ca/privacy/policies
https://www.popdata.bc.ca/dataaccess/rdaf
https://www.popdata.bc.ca/dataaccess/rdaf
https://doi.org/10.5271/sjweh.3517
http://noc.esdc.gc.ca/English/NOC/AboutNOC.aspx?ver=06
http://noc.esdc.gc.ca/English/NOC/AboutNOC.aspx?ver=06
https://doi.org/10.1371/journal.pone.0193618
https://doi.org/10.1371/journal.pone.0193618
https://doi.org/10.1002/ajim.22195
https://doi.org/10.1002/ajim.22195
https://doi.org/10.1097/JOM.0b013e3181b2f3c1
https://doi.org/10.1097/JOM.0b013e3181b2f3c1

	Do Differences in Work Disability Duration Between Men and Women Vary by Province in Canada?
	Authors

	Do Differences in Work Disability Duration Between Men and Women Vary by Province in Canada?
	Abstract
	Introduction
	Methods
	Data
	Cohort Criteria
	Statistical Analyses

	Results
	Discussion
	Strengths and Limitations

	Implications
	Acknowledgements 
	References


