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Abstract

Introduction To investigate differences in modified-return-to work (MRTW) within the first 30 days of a work-related,
short-term disability injury by immigration characteristics. This question was part of a program of research investigating
differences in work and health experiences among immigrant workers and explanations for longer work disability durations.
Methods Workers’ compensation claims, immigration records and medical registry data were linked to identify a sample
of workers in British Columbia, Canada with a short-term disability claim for a work-related back strain, concussion, limb
fracture or connective tissue injury occurring between 2009 and 2015. Multivariable logistic regressions, stratified by injury
type, investigated the odds of MRTW, defined as at least one day within the first 30 days on claim, associated with immigra-
tion characteristics, defined as a Canadian-born worker versus a worker who immigrated via the economic, family member
or refugee/other humanitarian classification. Results Immigrant workers who arrived to Canada as a family member or as
a refugee/other immigrant had a reduced odds of MRTW within the first 30 days of work disability for a back strain, con-
cussion and limb fracture, compared to Canadian-born workers. Differences in MRTW were not observed for immigrant
workers who arrived to Canada via the economic classification, or for connective tissue injuries. Conclusion The persistent
and consistent finding of reduced MRTW for the same injury for different immigration classifications highlights contexts
(work, health, social, language) that disadvantage some immigrants upon arrival to Canada and that persist over time even
after entry into the workforce, including barriers to MRTW.

Keywords Modified-return-to-work - Immigration - Workers’ compensation - Rehabilitation

Introduction tasks and accommodated work hours [1-3] and, is a uni-

versally accepted practice within the organizational con-

Successful return-to-work (RTW) following a work-related
injury is less likely the longer the work disability duration
[1]. Modified-return-to-work (MRTW) is intended to gradu-
ally enable injured workers to return to work via modified
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text. For example, across OECD countries, employer-based
MRTW programs have been found to be related to continued
employment following disability [4—7] and faster return to
work and/or reduced work disability days [8—12].

The evidence base in Canada parallels findings in other
countries. For instance, a systematic review of workplace
based interventions for workers with musculoskeletal condi-
tions published in 2004 found strong evidence that MRTW
activities reduced time away from work [2]. A recent exten-
sion of this work that included musculoskeletal and men-
tal health conditions similarly found moderate effects of
MRTW as a single-domain intervention in improving return
to work outcomes [13].

In certain Canadian provinces MRTW is a mandated
practice. The Human Rights Code in the Canadian
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jurisdiction of British Columbia, for example, requires
employers to accommodate injured workers up to the point
that the duty to accommodate does not impose an undue
hardship on the employer [14]. Further, the Workers’ Com-
pensation Act of British Columbia states an obligation to
“aid in getting injured workers back to work or to assist
in lessening or removing a resulting handicap” through a
5-step sequential process that includes work modifications
or worker accommodations [15].

Studies investigating MRTW provide limited evidence
for immigrant workers at the intersection of contextual
vulnerabilities related to non-standard, precarious and
physically demanding employment positions [16, 17] that
impact the availability of, access to, and participation in,
MRTW options [18, 19]. For example, immigrant workers
may not always understand or be aware of their rights to
accommodation and modification [20, 21]. Language bar-
riers for immigrant workers may contribute to difficulties
understanding or communicating about RTW and MRTW
with health care professionals, employer-based human
resources personnel, work supervisors or workers’ com-
pensation providers [21-24]. Further, immigrant workers
in precarious employment relationships may be less con-
nected to networks such as a labour union to help advocate
for MRTW. Finally, immigrant workers are more likely
to work in hazardous positions or physically demanding
conditions, compared to Canadian-born workers, that may
be a barrier to MRTW or that are associated with a higher
risk of severe work injury that preclude MRTW [25-28].

A better understanding of MRTW following a work
injury is warranted given evidence of longer disability
durations among immigrant workers compared to Cana-
dian-born workers [29, 30], and given the fact that prior
research on MRTW has not investigated differences by
immigration status [9, 31] or as a primary outcome of
interest [21, 22, 27, 32]. The current study sought to
address these evidence needs using population-based,
linked administrative data to examine differences in
MRTW for immigrants compared to Canadian-born work-
ers with a work-related injury in the province of British
Columbia, Canada. Specifically, we hypothesized that
MRTW for workers on short-term disability (STD) ben-
efits for work-related injury within the initial 30 days of
work disability would not differ by immigration charac-
teristics. Work disability following work-related injury is
generally temporary with most workers returning to work
within 30 days. The 30-day disability window was selected
as a critical period for investigating differences in MRTW
by immigration characteristics as the acute phase of the
disability continuum, after which workers are less likely
to return-to-work and to have long-term work disability
[28, 33, 34].

@ Springer

Methods
Data Sources/Setting

Administrative data from WorkSafeBC, the workers’ com-
pensation system in British Columbia (claims data) [35],
the British Columbia Ministry of Health (health registra-
tion data) [36], and Immigration, Refugees, and Citizen-
ship Canada (IRCC) (permanent resident data) [37] were
linked at the individual-level by Population Data BC to
construct a cohort of injured workers with an accepted
compensation claim by immigration status, with authori-
zation for access and use of the data for research purposes
provided by the data stewards [38].

WorkSafeBC operates as a no-fault system, funded
through employer paid insurance premiums, and provides
STD payments (up to 90% of a workers’ pre-injury wage)
and other health and rehabilitation benefits for work-
related injuries and illnesses, with the goal of timely RTW
for workers. During the study period, 95% of workers in
the province of British Columbia were covered for work-
ers’ compensation insurance [39]. The British Columbia
Ministry of Health (MoH) oversees the public healthcare
system in the province and provided sociodemographic
data via their health registration file for characteristics not
otherwise available in the claims data. The IRCC Perma-
nent Resident database is a repository of individuals who
have been granted permanent resident status in Canada
since 1985 and provided data on immigration status.

Injury Study Samples

Figure 1 provides a summary of the construction of a
cohort of injured workers with compensation claims linked
to immigration records in British Columbia, Canada. For
the current analyses, the cohort was restricted to the first
STD claim (at least one paid work disability day) per
worker for back strain, concussion, connective tissue, and
upper and lower limb fracture injuries occurring May 2009
to December 2015, for workers aged 15 to 85 years old.
These injury cohorts were intentionally selected to repre-
sent variable work disability contexts to investigate asso-
ciations between immigration characteristics and MRTW,
including for acute (e.g. fracture) and chronic (e.g. back
strain) injuries, and episodic (e.g. concussion) and gradual
(e.g. connective tissue) recovery trajectories, but also for
STD injuries that are amenable to MRTW. Eligible inju-
ries were identified using the International Classification
for Disease version 9 (ICD-9). The cohort was restricted
to those on STD benefits for more than 30 days based on
prior work disability duration research [31, 40] and to
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Cohort Steps Claims
All Workers” Compensation 3,449,534
Claims 1991-2016 L
Short-term disability (STD) 1,562,912
claims (work loss days) L
STD claims from 2009 to 2015 308,762
(allowing one year of follow-up) L
Missing data outcome 305,900
Missing data on confounders 297,862

<«

Claims linked to immigration 297,648
records L
Claims for included injuries ( 118,964

back, concussion, fracture,
connective tissue)

Workers Exclusions
1,397,166

809,358 - 1,886,622
(non STD claims)

236,155 - 1,254,150
L (outside follow-up period)
234,242 - 2,862
L (missing or O disability days)
229,090 - 8,038
L (mainly missing wage (98%)
228,922 - 214
L (claims linked to >1 record)
102,377 - 178,684

(other injuries)

n=118,964 claims/102,377 Workers

Back Claims
87,950

.

75,654

:

32,570

15t Claim Only

Claims/workers with >30 days
disability (final analytic injury
samples)

Concussion Connective Tissue Fractures
9,700 8,874 12,400
9,489 8,631 12,302
3,510 5,084 9,162

Fig. 1 Flowchart for construction of study cohort of injured workers in British Columbia, Canada and analytic injury samples for investigation of

relationships between MRTW and immigration characteristics

provide a comparable window of opportunity for MRTW.
Workers were excluded from the study if they were miss-
ing data on any of the analytic study variables.

Study Variables
The primary outcome was MRTW as recorded daily in

WorkSafeBC’s data for injured workers receiving STD
compensation claims benefits. MRTW was defined as a

dichotomous outcome of no MRTW on any day within the
first 30 days' on STD benefits for injury, or yes for MRTW
with at least one day of MRTW within the first 30 days on
STD benefits for their injury.

! Workers could have had MRTW beyond the 30-day window but the
purpose of this analyses was focused on MRTW within the critical
30-day window of acute work disability.

@ Springer
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The primary explanatory variable was immigration clas-
sification based on 67 immigration categories in the IRCC
database that were grouped and defined as a worker who
immigrated to Canada as an (a) economic immigrant, (b)
family member, or (c) refugee/other classification; or as a
Canadian-born worker if there was no record of immigration
in the IRCC database. More information about immigration
classification can be found in Senthanar et al. [30]. Briefly,
economic immigrants are selected for their ability to contrib-
ute to Canada’s economy and to meet labour market needs;
family member immigrants are sponsored by a Canadian
citizen and are granted resident status on the basis of their
relationship to the sponsor; refugees are immigrants granted
permanent resident status on the basis of a well-founded fear
of returning to their home country (e.g. civil war, armed
conflict), while the ‘other’ category refers to immigrants
who are granted permanent residence for humanitarian or
compassionate reasons. For the purpose of this analysis,
refugees and others have been grouped together as repre-
senting similar contexts.

The following variables were included as potential con-
founders based on prior research of the determinants of
work disability related outcomes [28] and those with an
association with immigration classification: (1) age at time
of injury, derived from the claims data and categorized
into 10-year age groupings (15-24, 25-34, 35-44, 45-54,
55 +years); (2) sex coded in the claims data and MoH reg-
istry as male or female; (3) annual wage at time of injury,
derived from the claims data and categorized into five wage
quintiles; (4) worker occupation, coded in the claims data
and classified into 9 broad occupations according to the 2006
National Occupation Classification; (5) claim year at time
of injury (2009 to 2015) found in the claims data and; (6)
history of any prior workers’ compensation claim, derived
from the claims data and categorized as ‘yes’ if there was
> 1 claim in the preceding 5 years and ‘no’ otherwise. The
sex variable is subsequently referred to as the ‘sex/gender’
variable in the analyses and results, with the assumption
that the ‘sex’ field on an administrative record is completed
by individuals using both social (gender) and physical (sex)
constructs [41] and that any observed differences in work
disability outcomes would represent the effect of these con-
structs synergistically.

Data Analysis

Descriptive statistics were used to compare the distribution
of injured workers on full disability with MRTW and with-
out MRTW across the four injury cohorts.

Bivariable logistic models examined the unadjusted
relationship between immigration classification (Canadian-
born workers as the reference group) and MRTW within
30 days (yes as the reference group) for workers on STD

@ Springer

compensation claims benefits for the four injury types. Con-
founders significantly associated with MRTW based on prior
research and associated with immigration classification in
logistic regression models were included in multivariable
models for adjusted estimates of the main relationship. The
multivariable logistic regression analyses are presented as
odds ratios (ORs) with 95% confidence intervals (CI) where
an OR less than ‘1’ specifies a decreased odds of MRTW
within 30 days for immigrant workers compared to Cana-
dian-born workers. All statistical analyses were performed
in Stata V.16.0 (Stata Corp).

Ethical approval of the research was obtained from the
Behavioural Research Ethics Board at The University of
British Columbia (H17-02078).

Results
Descriptive Results

The characteristics of the study injury samples are summa-
rized in Table 1. Approximately three-quarters of workers
with back strain, concussion and connective tissue injuries,
and 87% of workers with limb fractures, had no MRTW
within 30 days of their STD claim during the study period
from 2009 to 2015. Within the back strain, concussion and
limb fracture samples, workers without MRTW were more
likely to be family member and refugee/other immigrant
workers. These differences were not evident among work-
ers with connective tissue injuries.

Modeling Results

Multivariable models examining the relationship between
immigration classification and MRTW by injury type,
adjusted for all of the confounding variables, are presented
in Table 2. Overall, in the final adjusted models, workers
who immigrated to Canada via the family member or as
a refugee/other classifications, compared to Canadian-
born workers, had a decreased odds of MRTW within 30
days while on STD claims for back strain (family member
(OR=0.73; 95%CI 0.67, 0.79); refugee/other (OR =0.75;
95% CI 0.66, 0.86)), concussions (family member
(OR=0.83; 95% CI 0.60, 1.14); refugee/other (OR=0.74,
95% CI1 0.45, 1.21)) and for limb fractures (family members
(0.78, 95% 0.59,1.02) and refugee/other (OR =0.43; 95% CI
0.24, 0.76)). The confidence intervals around the estimates
for concussions included ‘1’ indicating imprecision around
the effect for the smallest injury group.

Across injury types, workers who immigrated to Canada
in the economic classification had similar odds of MRTW
to that of Canadian-born workers and with 95% CIs around
the estimates that all included ‘1°, ranging from an OR of
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Table 1 Socio-demographic and socio-economic characteristics of injured workers on full work disability for 30 days who had an accepted
workers’ compensation between 2009 and 2015, by injury cohort

Back strain Concussion Connective tissue Fractures

Workers with- Workers with MRTW Workers with- Workers Workers with- Workers Workers with-  Work-

out MRTW out MRTW with MRTW  out MRTW with MRTW  out MRTW ers with
MRTW
n=22886 n= 9684 n=2736 n=774 n=3948 n=1136 n=38012 n=1150
(70.3%) (29.7%) (77.9%) (22.1%) (77.7%) (22.3%) (87.4%) (12.6%)
Column %
Variables

Immigration Classification of Worker*

Family member 10.9 8.6 8.1 74 6.5 6.6 7.9 5.7
Economic 8.9 9.4 7.9 8.7 7.5 7.5 7.3 6.8
Refugee/Other 3.8 3.0 3.4 2.6 3.0 3.1 2.5 1.1
Canadian-born worker 76.4 79.0 80.6 81.4 83.0 82.8 823 86.4
Sex

Men 56.1 48.8 55.7 442 53.2 453 72.0 11.4
Women 43.9 51.2 443 55.8 46.7 54.7 28.0 15.3
Age in years at time of injury

15-24 8.5 10.5 14.0 12.9 7.9 11.6 12.3 13.6
25-34 20.7 22.0 19.9 22.5 17.1 19.2 19.7 20.6
35-44 25.0 24.9 21.8 22.4 22.7 239 18.2 15.7
45-54 28.9 27.4 26.4 27.7 35.6 30.6 252 26.2
55 and older 16.9 15.1 18.0 14.6 16.7 14.8 247 239
Occupation at time of injury

Management/Bus 6.2 9.6 10.2 16.7 6.5 8.6 8.0 14.5
Natural/App. Sc. 1.4 1.6 2.1 22 1.9 13 1.8 32
Health 17.8 18.5 72 54 12.9 13.6 42 4.1
Social Sc. 5.1 3.4 9.5 7.1 2.8 1.5 44 44
Art/Culture 1.0 1.2 2.8 4.1 0.9 0.7 2.0 3.1
Sales/Service 22.8 27.7 243 31.9 26.4 323 18.0 20.5
Trades/Transp. 35.9 28.9 334 23.4 33.1 26.9 46.8 38.8
Primary 34 2.1 4.5 2.7 4.9 4.7 6.7 33
Manufacturing 6.4 7.1 6.0 6.5 10.8 10.4 8.2 8.1
Injury year

2009 10.9 9.2 52 3.8 10.6 9.4 10.9 10.1
2010 16.0 15.4 9.4 10.1 15.5 13.1 15.7 13.7
2011 15.8 152 13.7 12.7 15.1 13.8 15.4 15.6
2012 15.3 14.6 15.8 15.0 14.8 14.7 14.3 12.6
2013 14.5 15.3 16.0 15.4 15.2 15.6 13.8 16.1
2014 14.0 15.0 19.6 20.0 14.0 14.4 14.2 16.0
2015 13.6 15.2 20.2 23.1 14.8 19.0 15.8 16.0
Any Previous Compensation Claim in past 5 years®

No 48.8 48.8 52.5 54.5 455 47.6 60.8 59.6
Yes 51.2 51.2 47.6 455 54.5 52.4 39.2 40.4
Wage at time of injury

1st quintile 19.4 20.3 22.6 233 17.3 20.9 22.0 18.9
2nd quintile 20.6 20.3 18.6 20.3 21.0 22.0 18.6 16.6
3rd quintile 20.9 21.4 17.5 18.7 20.6 20.5 18.2 15.7
4th quintile 19.6 20.8 19.0 19.0 20.6 222 18.1 24.5
Sth quintile 19.5 17.2 22.3 18.6 20.5 14.4 23.1 24.4

MRTW modified-return-to work
4Grouped into four classes depending on the immigration classification upon arrival into Canada

®Any previous workers’” compensation claim in the past 5 years

@ Springer
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Table2 Multivariable® logistic regression models, stratified by injury type, for association between immigration characteristics and MRTW (no
versus yes to at least one day) within the first 30 days of a work-related short-term disability claim among workers in British Columbia, Canada

Back strain injuries
(n=32,570)

Concussion injuries

(n=3510)

Connective tissue inju-  Upper and lower
ries (n=5084) limb fracture injuries

(n=9162)

OR (95% CI)
Immigration classification of worker
Economic
Family member
Refugee/other
Canadian-born
Sex

Women

Men

Age at time of injury
35-44

15-24

25-34

45-54

55 and older
Occupation at time of injury
Trades/Transp.
Management/Bus
Natural/App. Sc.
Health

Social Sc.
Art/Culture
Sales/Service
Primary
Manufacturing
Injury year

2009

2010

2011

2012

2013

2014

2015

0.98 (0.90,1.06}
0.73 (0.67,0.79)
0.75 (0.66,0.86}
Ref.

Ref.
0.75 (0.70,0.80)

Ref.

1.27 (1.16,1.40)
1.09 (1.02,1.18)
0.91 (0.85,0.97)
0.84 (0.78,0.91)

Ref.

1.77 (1.61,1.96)
1.33 (1.09,1.62)
1.04 (0.95,1.14)
0.67 (0.59,0.77)
1.20 (0.96,1.52)
1.38 (1.28,1.49)
0.72 (0.61,0.85)
1.39 (1.25,1.54)

Ref.

1.15 (1.04,1.26)
1.16 (1.05,1.27)
1.16 (1.05,1.28)
1.32 (1.19,1.45)
1.33 (1.20,1.46)
1.40 (1.27,1.55)

Previous workers compensation claim in last five year

No

Yes

Wage at time of injury
1st quintile

2nd quintile

3rd quintile

4th quintile

5th quintile

Ref.
1.05 (1.00,1.10)

Ref.

1.02 (0.95,1.11)
1.11 (1.03,1.20)
1.23 (1.13,1.33)
1.09 (1.00,1.19)

0.99 (0.74,1.34}
0.83 {0.60,1.14)
0.74 (0.45,1.21)
Ref.

Ref.
0.68 (0.56,0.83)

Ref.

0.90 (0.67,1.22)
1.13 (0.88,1.44)
1.03 (0.81,1.30)
0.77 (0.59,1.02)

Ref.

1.88 (1.42,2.51)
1.32 (0.74,2.35)
0.80 (0.54,1.21)
0.79 (0.55,1.13)
1.82 (1.15,2.88)
1.59 (1.23,2.05)
0.82 (0.50,1.34)
1.41 (0.98,2.03)

Ref.

1.52 (0.94,2.46)
1.33 (0.84,2.12)
1.29 (0.82,2.04)
1.39 (0.88,2.19)
1.47 (0.94,2.30)
1.62 (1.04,2.52)

Ref.
1.00 (0.85,1.18)

Ref.

1.12 (0.87,1.45)
1.20 (0.92,1.27)
1.17 (0.89,1.55)
1.09 (0.82,1.45)

0.98 (0.75,1.27)
0.96 (0.73,1.27)
1.06 (0.72,1.56)
Ref.

Ref.
0.80 (0.67,0.95)

Ref.

1.38 (1.06,1.78)
1.10 (0.90,1.36)
0.80 (0.67,0.96)
0.82 (0.65,1.02)

Ref.

1.53 (1.15,2.03)
0.90 (0.51,1.60)
1.16 (0.89,1.50)
0.58 (0.34,1.00)
0.94 (0.42,2.07)
1.30 (1.05,1.60)
1.06 (0.76,1.49)
1.12 (0.87,1.43)

Ref.

1.00 (0.76,1.33)
1.05 (0.79,1.39)
1.13 (0.86,1.49)
1.19 (0.90,1.56)
1.20 (0.91,1.59)
1.54 (1.18,2.01)

Ref.
1.00 (0.87,1.14)

Ref.

0.94 (0.76,1.16)
0.97 (0.78,1.21)
1.12 (0.89,1.41)
0.80 (0.62,1.03)

0.89 (0.69,1.14)
0.78 (0.59,1.02)
0.43 (0.24,0.76)
Ref.

Ref.
0.76 (0.64,0.90)

Ref.

1.43 (1.13,1.82)
1.26 (1.03,1.56)
1.10 (0.90,1.34)
0.99 (0.80,1.21)

Ref.

2.17 (1.74,2.70)
1.96 (1.34,2.86)
1.00 (0.70,1.43)
1.01 (0.72,1.41)
1.77 (1.20,2.61)
1.47 (1.20,1.79)
0.61 (0.43,0.86)
1.24 (0.97,1.58)

Ref.

0.92 (0.71,1.19)
1.08 (0.84,1.39)
0.89 (0.68,1.16)
1.22 (0.95,1.57)
1.19 (0.93,1.53)
1.08 (0.84,1.39)

Ref.
1.07 (0.94,1.22)

Ref.

1.12 (0.91,1.39)
1.10 (0.89,1.36)
1.84 (1.49,2.26)
1.54 (1.24,1.90)

CI confidence interval, OR odds ratio, Ref reference category
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0.89 (95% CI 0.69, 1.14) for limb fractures to 0.99 (95%
CI 0.74, 1.34) for concussions. Finally, there were similar
odds of MRTW among all immigrant worker classifications
compared to Canadian-born workers for connective tissue
injuries, ranging from an OR of 0.96 (95% C10.73, 1.27) to
1.06 (95% CI1 0.72, 1.56) among family member and refugee/
other immigrant workers, respectively.

In terms of the face validity of the model and the relation-
ships between the confounders and the MRTW outcome,
men and workers aged 55 years and older had a decreased
odds of receiving MRTW, while workers with higher wages
had an increased odds of MRTW, within 30 days of injury.

Discussion

Key findings from the current study were three-fold. First,
immigrant workers who arrived to Canada as a family mem-
ber or as a refugee/other immigrant had a reduced odds of
MRTW within the first 30 days of work disability for a back
strain, concussion and limb fracture, compared to Canadian-
born workers. Second, the previous finding of a reduced
odds for MRTW was not observed for workers who arrived
to Canada as an economic immigrant. Finally, differences
in MRTW within the first 30 days of work disability were
not evident for workers with connective tissue injuries by
immigration classification. By way of explanation for the
lack of findings for the connective tissue injury sample, this
injury sample was the most variable of the four samples for
included injuries and diagnoses. For example, back strain
included ICD9 codes for strains and sprains by part of the
back (e.g. lumbrosacral, thoracic, lumbar), concussions by
level of loss of consciousness (e.g. brief, moderate, pro-
longed) and fractures by type of limb (upper and lower); but
connective tissue injuries included, for example, rotator cuff
disorders, synovitis, tenosynovitis, bursitis, tendon rupture,
and bunions. This variability in connective tissue injuries,
including variability associated with treatment guidelines
and rehabilitation options such as MRTW, offers the most
plausible explanation for the masking of the differences by
immigration characteristics that were consistently observed
in the other three injury samples.

MRTW is intended to assist with timely return to work
and to reduce unnecessary work disability duration and
burden for injured workers [2, 8—10], especially for injuries
classified as STD where the worker is expected to return to
work and full-duties. The findings in the current study of
reduced odds of MRTW for immigrant workers who arrive
to Canada via the family member or refugee/other classifi-
cations may be explained by more severe injuries, attribut-
able to collective differences in their working conditions or
work tasks, that precludes MRTW within the first 30 days of
the injury. Or, for injuries with similar severity, immigrant

workers who arrive via classifications other than the eco-
nomic one, are more likely to work in precarious, risky or
physically demanding occupations that preclude offers of,
or participation in, MRTW. Prior research has found that
immigrants, especially family member and refugee/other
immigrants, are concentrated in “survival jobs” [27] that
expose them to a higher risk of injury and more severe
injuries [42]. Emerging evidence also suggests that small
businesses are often unable to offer MRTW, due to a lack
of resources or specialist personnel, for example [43, 44].
Immigrant workers may be more likely to work for small
businesses by way of settlement agencies or ethnic ties in
the community. While not assessed in this current study,
future research should examine the effect of firm size on the
association between MRTW and immigration classification.

To test study assumptions, we used the Barell matrix [45]
to estimate injury severity and found insufficient variation
in ICD-9 diagnostic codes to estimate severity for the back
strain, concussion and connective tissue injury cohorts.
Within the fracture cohort, workers with a hip or thigh
fracture had a higher severity score (3) than those with an
arm or leg fracture (2). However, we argue that this sever-
ity difference on a scale from 1 to 4 does not confound the
observed relationship between immigration classification
and MRTW, and as observed in the other injury cohorts
with no variability in injury severity. Additional methods
to minimize bias due to injury severity included stratifying
the analyses by injuries defined by specific ICD-9 diagnostic
codes; including only workers with injuries for STD where
the worker is expected to return to their same tasks, occupa-
tion and employer; including only injuries where the worker
had been on STD benefits for more than 30 days; investigat-
ing if MRTW occurred within a defined window of the first
30 days of work disability; and adjusting for confounders
related to injury severity such as age, sex/gender, occupation
and wage level. The analyses also adjusted for occupation
using standardized occupational coding, but this measure
does not take into consideration other characteristics asso-
ciated with ‘survival jobs’ that may contribute to residual
confounding associated with immigration classification and
MRTW.

The findings of a reduced odds of MRTW for immigrants
who arrive to Canada via the family member or refugee/
other classifications, not observed for economic immigrants,
highlight the contexts that disadvantage some immigrants
and that persist over time even after entry into the workforce.
Conversely, economic immigrants are more likely to have
comparable skilled and quality employment positions to
Canadian workers upon arrival based on the language abili-
ties, education and work experiences required for immigra-
tion to Canada. Family members and refugees are selected
for immigration to Canada based on family reunification or
humanitarian needs, and face challenges in the Canadian
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labour market because of language barriers, or work experi-
ences and foreign credentials that are not recognized [42, 46,
47]. A lack of proficiency in English or French, as Canada’s
two official languages, is associated with complexities com-
municating with a benefit provider, health care professional
or employer/supervisor [21, 23, 24, 47], and navigating
compensation benefits, that may explain fewer opportuni-
ties for MRTW. Job and income insecurity may also mean
that immigrant workers are less willing to request MRTW
as an intervention or that workers may be unaware of their
right to work accommodation [21, 26]. Further, a significant
evidence base points to how these factors (language barriers,
lack of awareness around rights, fear of employer reprisal
in an already tenuous job) intersect to preclude immigrant
workers from negotiating MRTW [21, 23, 48-50]. For
example, one study by Nazari (2020) [51] found that immi-
grant workers often hid their injuries from employers and
when pain and disability worsened, were unsure how to seek
information about work disability efforts including rehabil-
itation and compensation benefits. The observed reduced
odds of MRTW may therefore represent a combination of
poor working and employment conditions (not captured by
the occupation variable) and lower social capital for family
member and refugee immigrants that result in barriers to
MRTW. These explanations are underscored by the lowest
odds of MRTW for refugees/other immigrants with a limb
fracture, an injury for which there are standard clinical treat-
ment guidelines and recovery windows [e.g. 33, 52] that
should mitigate differences in the provision of MRTW for
immigrant workers by classification, unless there is systemic
discrimination and barriers based on their contexts.

Strengths and Limitations

A key strength of the current study included a population-
based sample of STD compensation claims linked with
immigration records for access to unprecedented data for
the investigation of differences in MRTW by immigration
classification. The immigration records provided access to
more detailed characteristics not readily available in many
work disability studies and that were associated with mean-
ingful and persistent differences in MRTW, and that repre-
sented surrogate measures of different contexts associated
with different experiences among workers who immigrate to
Canada. The methodological decision to include claims with
work disability durations greater than 30 days was employed
to minimize selection bias, reduce confounding due to dif-
ference in severity (see above), and focus on inequities in
MRTW among immigrant and Canadian-born workers
within a specified window where MRTW was expected for
a STD injury.

Reliance on linked administrative data using probabilistic
linkage procedures may be subject to misclassification of
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some immigrant workers as Canadian-born workers. How-
ever, the linkage rate in this study was comparable to other
linkages using the Immigration, Refugees and Citizenship
Canada database [53] and any misclassification is hypoth-
esized to be nondifferential by MRTW status with a con-
servative effect on the observed findings. Future research
on differences in MRTW for immigrant workers may benefit
from more detailed investigation of the nature of the work
modifications that was not available in the current study
data. Further, the MRTW measure in the current study did
not distinguish if an immigrant worker is less likely to be
offered access to MRTW, more likely to face barriers when
offered MRTW, or less likely to be aware that MRTW is
available. The administrative data provided rich data to
establish differences but not to explain these differences.
However, the persistent and consistent effect of a reduced
odds of MRTW for three of the four injury groups, includ-
ing acute and chronic injuries, among family and refugee/
other immigrant classifications, provides a strong signal of
inequities in MRTW regardless of reasons of access, barriers
or awareness. The findings are considered generalizable for
the working population of British Columbia. The findings
may be generalizable to other jurisdictions in Canada but
are limited by differences in provincial workers’ compensa-
tion systems, MRTW guidelines and duty to accommodate
policies.

Implications

The current study found a persistent difference in MRTW
for workers who immigrated to Canada via the family mem-
ber and refugee/other immigration classifications, compared
with Canadian-born workers and not found in workers who
immigrated via the economic classification. The findings
point to inequities in disability management that warrant the
attention of employers, workers’ compensation and occupa-
tional health professionals. The findings also point to inequi-
ties for family member and refugee immigrants upon arrival
to Canada that persist over time after entry to the workforce
with the occurrence of a work injury. These inequities are at
a societal level that may warrant attention and intervention
with immigration support services related to educational
and employment opportunities upon arrival to Canada. The
observed differences also lend credence to underlying con-
texts that may negatively impact workers’ eligibility to, and
the appropriateness of, benefits and services for rehabilita-
tion and RTW. Interpretation, translation and sign language
services, for instance, are provided by WorkSafeBC to pro-
mote equity in access yet, these services are often outsourced
to settlement agencies and community organizations. While
unclear of the effect of these language services in British
Columbia, research in other jurisdictions such as Ontario has
found that similar language services are not systematically
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applied throughout the return-to-work process and may lead
to incomprehension of a worker’s right to work accommo-
dation, abuse in power by employers who may exploit their
incomprehension, and misperception and miscommunication
involving care providers and adjudicators [22-24, 45]. Thus,
there is value in evaluating the effectiveness of the provision
of interpretation services for barriers to MRTW. A duty to
accommodate an injured worker is mandated in the province
of British Columbia through the Human Rights Code of BC,
but this is not enforced by WorkSafeBC. However, offer-
ing MRTW is strongly encouraged by WorkSafeBC, but is
offered at the discretion of the employer that may introduce
biases for low waged and ‘replaceable’ immigrant workers.
In contrast, other Canadian compensation regulators man-
date accommodation of workers, including offering MRTW
within respective governing legislation, although these offers
of MRTW may not always align with a worker’s rehabilita-
tion [19, 54]. Thus, in the absence of legislature changes,
we argue that there is a need for education or training at the
employer level to provide appropriate MRTW that fits the
needs of injured workers. Specific to immigrant workers,
we argue for outreach to immigrant communities (through
settlement agencies, for example) to create awareness around
RTW support including negotiating fair RTW and MRTW
and access to compensation benefits following a work injury
or illness.
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