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Key messages:
1. What is already known about this subject?

- Inter-jurisdictional workers are known to experience longer work disability duration than their
within-jurisdiction counterparts. However, existing studies are limited by factors such as the
types of claims represented (e.g., privately insured low-back pain claims in the United States), the
origin and destination of the workers (e.g., Atlantic province residents working in the province of
Alberta), and analyses typically looking at overall differences as opposed to industry and
jurisdiction-specific differences.

2. What are the new findings?

- This study examined the differences in disability days paid among inter-jurisdictional workers
and within-jurisdictional workers using data from six Canadian provincial workers’ compensation
jurisdictions. Inter-jurisdictional workers were paid more disability days than within-jurisdictional
workers and the difference increased as disability duration increased. Differences were largest in
construction, transportation and warchousing, mining, quarrying and oil and gas extraction
sectors, and western Canadian provinces.

3. How might this impact on policy or clinical practice in the foreseeable future?

- The evidence from this study shows that workers’ compensation systems, employers and
healthcare providers may need to tailor specific interventions for workers living in one
jurisdiction but working in another when a work-related injury occurs, particularly those working
in resource economy regions and in employment associated with such regions.



Abstract

Objectives

To examine whether differences in work disability duration between out-of-province and within-

province workers differed by industry and jurisdictional context.
Methods

Workers’ compensation data were used to identify comparable lost-time, work-related injury and
musculoskeletal disorder claims accepted in six Canadian jurisdictions between 2006 and 2015. Out-
of-province workers were identified as workers who filed claims in a different provincial jurisdiction
to their province of residence. Coarsened exact matching was used to match out-of-province
workers with within-province workers based on observable characteristics. Quantile regression
models were used to estimate differences in cumulative disability days paid between out-of-province
workers and within-province workers at different percentiles in the disability distribution, adjusting

for confounders.
Results

Compared to within-province workers, out-of-province workers were paid more disability days even
after matching and adjusting on observable characteristics. Differences between the two groups of
workers were observed for short, medium and long-duration claims (differences of 1.57, 6.39, 21.42,
46.43 days at the 25®, 50%, 75" and 90™ percentiles, respectively). Industry-specific models showed
that differences were largest in construction, transportation and warehousing, and mining, quarrying
and oil and gas extraction. Jurisdiction-specific models showed that differences were largest in the

western provinces where out-of-province workers were concentrated in those sectors.
Conclusions

Out-of-province workers are a vulnerable group with respect to risk of longer work disability
duration. Workers’ compensation systems, employers and healthcare providers may need to tailor
specific interventions for these types of workers, particularly those employed in resource economy-

dependent regions that are far from their regions of residence.



Introduction

Mobility for work ranges across a spectrum from relative immobility (work at home), extended daily
travel to and within work, to longer distance travel within and between intra- and international
jurisdictions [1] While mobility for work is not a new phenomenon, there is growing interest in
understanding the occupational health and workers’ compensation implications of different kinds of
extended/complex mobility [2]. Of particular concern is where workers experience work-related
injuries in different jurisdictions from where they are resident, such as inter-regional workers in
countries where workers’ compensation falls under different regional jurisdictions, such as Canada
and Australia [3]. In Canada, inter-jurisdictional workers represent approximately 2.5% of the
employed population [4]. While comparable statistics are not available for other countries, in
Australia, workers with long distance commutes (100+ km between places of residence and work)
typically capture inter-jurisdictional workers and represent approximately 1.9% of the employed
population [5]. Compared to their within-jurisdiction counterparts, inter-jurisdictional workers may
face greater challenges in recovery and return-to-work (RTW) due to the nature of their work and
the injuries the experience, how they navigate the workers’ compensation and health care systems,

the availability of work accommodation, and their proximity to social support.

Only two studies have quantified RTW-related outcomes of inter-jurisdictional workers. In the
United States, a study of low back pain claims for a private insurer found that workers who worked
and resided in the same state had fewer disability days than those who did not [6]. In the Canadian
province of Alberta, a study found that workers from the Atlantic provinces working in Alberta
when injured were half as likely to transition off disability benefits than their Alberta counterparts
but that this difference disappeared after accounting for where the worker received treatment [7].
These studies offer insight into the differences in work disability outcomes of inter-jurisdictional
workers but have limitations. For example, the former study only encompasses privately insured
workers with low back pain claims whereas the latter study encompasses a unique group of, long-
distance inter-jurisdictional workers characteristic of the resource economy. Furthermore, these
studies do not examine how differences in disability duration may vary by industry and jurisdictional

context.

In Canada, workers’ compensation benefits are administered at the provincial or territorial level (12

jurisdictions) under statutory, no-fault systems that provide coverage for wage replacement and



other benefits via employer-paid insurance premiums. In addition to sharing core features in each
jurisdiction, differences can be found in terms of coverage, benefits, rehabilitation, healthcare,
administration, and job protection [8]. All jurisdictions have signed an Inter-jurisdictional Agreement
for the purposes of ensuring equity for workers whose employment requires duties in more than one
jurisdiction, the adjudication of their claims, assessments of their employers, and the delivery of
benefits and services to them [9]. Each jurisdiction has its own legislation that determines where a
claim should be made and, in some cases, workers may choose between the jurisdiction in which the

injury occurred or where they typically work and reside [10].

Using a large multi-jurisdictional dataset from Canada, the objectives of this study are to (1) examine
whether out-of-province workers have longer disability duration than their within-province
counterparts and, (2) examine whether the effect of being an out-of-province worker on work

disability duration varies by industry and jurisdiction.



Methods

Data

Comparable cohorts of lost-time workers’ compensation claims were created using administrative
claims data provided by the workers’ compensation boards from the following six Canadian
provinces over a ten-year period (2006-2015): British Columbia (BC); Alberta (AB); Saskatchewan
(SK); Manitoba (MB); Ontario (ON); and New Brunswick (NB). During the study period, the
average workforce coverage for workers’ compensation benefits in the six jurisdictions ranged from
94.7% in BC to 73.1% in ON [11]. The average proportion of inter-jurisdictional workers across the
study jurisdictions during this period ranged from 5.9% in AB, to 2.2% in BC, with the proportion
of these being shorter-distance cross-border workers ranging from as much as 66.6% in ON, to less

than 48.6% in AB [4].

Study cobort

Comparable cohorts were created based on similar claim eligibility and follow-up across the six
jurisdictions. Eligible claims included non-fatal, work-related injuries and musculoskeletal disorders
(MSDs) that occurred between the years 2006 and 2015, resulting in at least one day of compensated
lost-time. Benefit payments for all claims included a maximum follow-up time of one-year, post-
injury. Occupational disease and mental health claims were excluded due to differences in coverage
and processing/timing between exposure onset and claim registration. Workers had to be 15 to 80

years of age at the time of injury for a claim to be included.

Claims missing study variables were excluded from the analyses with the exception of pre-injury
annual earnings and firm size, where unknown categories were included. These variables had higher
proportions of incomplete information, particularly in NB where most claims of less than three days
are not initially adjudicated as lost-time claims. In total, the study cohort included 1,648,523 unique

claims (see Supplementary Table 1 for details regarding the cohort restrictions).

Outcome measure

The outcome measure was the cumulative disability days paid within one year of the injury. To
account for workers on different workweek schedules (e.g. three-day versus five-day) and disability
day payments (e.g. partial versus full), adjustments were made to standardize the measure to full
integer days based on a five-day workweek. Claims with more than 260 days (equivalent to one year
based on a five-day workweek) were right-censored. Three disability days were imputed for all lost-

time claims in NB that were originally adjudicated as lost-time medical aid only claims according to



their three-day waiting period legislation. In all other jurisdictions, workers are typically compensated

for days with lost-time after the injury day.
Main explanatory variable: out-of-province claim

Injured workers with a residential postal code from a different province to where they filed their
claim were identified as out-of-province workers whereas those with a residential postal code from

the same province as where they filed their claim were identified as within-province workers.
Confounders

Other analytical variables included the provincial jurisdiction of the worker’s claim, urban-rural
residential classification, gender, age at time of injury, occupation, industry, firm size (categorized,
derived from full-time equivalent estimates in payroll), pre-injury annual earnings (province-specific
quintiles). Urban-rural classification was based on the Statistical Area Classification type of the 2011
Census [12]. Injury data were coded using Canadian Standards Association Z.795-03 coding for work
injury and disease [13]. Injury types were defined based on research using similar data [14,15],
resulting in five categories: non-MSDs, back soft tissue injuries, other soft tissue injuries, limb
fractures and other fractures. Occupation was coded to the National Occupational Classification
2006 [16] using a combination of concordance tables and manual re-assignhment of codes based on
decision rules of the research team. Industry was coded to North American Industry Classification

System 2012 [17] using a similar method.

Matching out-of-province claims with within-province clains

Previous research using claims data has shown that out-of-province workers are different to within-
province workers in terms of their demographic, employment and injury characteristics [7]. In order
to produce unbiased estimates of the effect of out-of-province status on work disability duration, a
matching strategy was used to balance the two groups on observable characteristics. Following
similar research using workers’ compensation data [18,19], a coarsened exact matching method was
used. Accordingly, cross-tabulations and chi-squared tests were used to determine which variables
had different distributions between the two groups. Claims were matched on sex/gender, age
category, injury type, pre-injury earnings, occupation, industry, firm size, and jurisdiction.
Differences in injury year and urban-rural residential classification of the two groups were also

observed but not used as matching variables in order to maintain a sample as representative of out-



of-province workers as possible (e.g., representing at least 90% of out-of-province workers) (see

Supplementary Table 2 for summary of jurisdiction-specific matching).

Statistical analyses

Descriptive statistics were used to summarize the distribution of the claims by geographic,
demographic, injury and employment-related characteristics overall and by out-of-province claim
status. Quantile regressions models were used to estimate the number of additional disability days
paid to out-of-province workers, relative to within-province workers, at different points in the
disability distribution. Models were specified at the 25", 50", 75®, and 90" percentiles of the
disability distribution. Model estimates were used to calculate the adjusted predictions for out-of-
province workers, holding other covariates at their mean values [20]. Separate models were run for
the five most common industry sectors among out-of-province claims. Based on estimates of the
industry-specific models, jurisdiction-specific models were run with the exclusion of public
administration workers due to the overrepresentation of this sector in ON and NB, particularly
government workers residing in Gatineau, Quebec (QC) who commute short distances to Ottawa,

ON (the national Capital). Sensitivity analysis included sex/gender and injury-specific models.



Results

Table 1 shows the descriptive statistics of the within and out-of-province workers for both the
unmatched and matched cohorts. The unmatched cohort consisted of 1,619,626 within-province
claims and 28,897 out-of-province claims. Compared to within-province workers, out-of-province
workers had a higher proportion of male workers (76.5% vs. 62.8%), a younger average age (38.6
years vs. 40.5 years), and approximately double the proportion of fracture-related claims. In terms of
employment characteristics, half of the out-of-province workers had trades and transport related
occupations compared to just over a third for within-province workers. Out-of-province workers
had higher annual earnings prior to injury and were largely employed in construction (25.5%),
transportation and warehousing (12.8%), manufacturing (8.6%), public administration (8.1) and
mining, quarrying and oil and gas extraction (7.6%). The compensation provinces most represented
in the out-of-province population were AB (39.4%), ON (26.8%) and BC (18.0%). The urban-rural
distribution of out-of-province workers was more rural than the within-province workers. Prior to
matching the cohorts, out-of-province workers were paid more disability days than within-province
workers (mean of 56.0 vs. 31.8, and median of 21.0 vs. 8.0 days). After matching, out-of-province
workers were still paid more disability days but differences between the two groups decreased (mean

of 55.4 vs. 37.6, median of 21.0 vs. 11.0).



Table 1. Descriptive statistics of the unmatched and matched within-province and out-of-province workers’

compensation claims, 2006-2015.

Unmatched cohort (n=1,648,523)

Matched cohort (n=54,216)

Within-province

Out-of-province

Within-province

Out-of-province

(n=1,619,626) (n=28,897) (n=27,108) (n=27,108)
N % N % N % N %

Sex/gender
Men 1,017,337 62.8 22,114 76.5 20,901 77.1 20,901 77.1
Women 602,289 37.2 6,783 23.5 6,207 229 6,207 229
Age group
15-24 226,191 14.0 4,678 16.2 4,322 15.9 4,322 15.9
25-34 339,617 21.0 7,112 24.6 6,675 24.6 6,675 24.6
35-44 380,603 23.5 6,635 23.0 6,286 23.2 6,286 23.2
45-54 425,850 26.3 6,770 23.4 6,468 23.9 6,468 23.9
55-64 222,928 13.8 3,333 115 3,067 11.3 3,067 11.3
65-80 24,437 1.5 369 1.3 290 1.1 290 1.1
Injury type
Non-MSD 455,875 28.2 7,578 26.2 7,191 26.5 7,191 26.5
Other soft tissue 635,712 39.3 10,964 37.9 10,465 38.6 10,465 38.6
Back soft tissue 399,372 24.7 6,144 213 5,818 21.5 5,818 21.5
Other fracture 108,762 6.7 3,479 12.0 3,088 11.4 3,088 11.4
Limb fracture 19,905 1.2 732 2.5 546 2.0 546 2.0
Injury year
2006 195,904 12.1 3,813 13.2 3,248 12.0 3,592 13.3
2007 192,957 11.9 3,689 12.8 3,151 11.6 3,465 12.8
2008 188,296 11.6 3,720 12.9 3,059 11.3 3,490 12.9
2009 157,598 9.7 2,763 9.6 2,596 9.6 2,612 9.6
2010 148,771 9.2 2,651 9.2 2,462 9.1 2,494 9.2
2011 150,241 9.3 2,574 8.9 2,572 9.5 2,412 8.9
2012 149,074 9.2 2,526 8.7 2,484 9.2 2,353 8.7
2013 147,609 9.1 2,530 8.8 2,526 9.3 2,358 8.7
2014 147,216 9.1 2,573 8.9 2,532 9.3 2,398 8.9
2015 141,960 8.8 2,058 7.1 2,478 9.1 1,934 7.1
Occupation
Management 34,868 2.2 491 1.7 383 1.4 383 1.4
Business and finance 106,148 6.6 1,405 4.9 1,305 4.8 1,305 4.8
Natural and applied science 25,691 1.6 786 2.7 570 2.1 570 2.1
Health 162,089 10.0 1,245 4.3 1,197 4.4 1,197 4.4
Social science and related 62,929 39 668 2.3 590 2.2 590 22
Arts and recreation 9,015 0.6 166 0.6 92 0.3 92 0.3
Sales and service 417,137 25.8 4931 171 4,705 17.4 4,705 17.4
Trades and transport related 581,625 35.9 14,540 50.3 14,148 52.2 14,148 52.2
Primary industry 46,349 2.9 2,863 9.9 2,511 9.3 2,511 9.3
Processing and manufacturing 173,775 10.7 1,802 6.2 1,607 59 1,607 5.9
Pre-injury annual earnings
Lowest quintile 321,278 19.8 4,610 16.0 4,268 15.7 4,268 15.7
Medium-low quintile 321,160 19.8 4,413 15.3 4,153 15.3 4,153 15.3
Middle quintile 320,203 19.8 4,866 16.8 4,612 17.0 4,612 17.0
Medium-high quintile 319,971 19.8 5,644 19.5 5,291 19.5 5,291 19.5
Highest quintile 316,273 19.5 9,114 315 8,590 31.7 8,590 31.7
Unknown 20,741 1.3 250 0.9 194 0.7 194 0.7
Industry
Agriculture, forestry, fishing and hunting 29,630 1.8 1,244 4.3 1,067 3.9 1,067 3.9
Mining, quarrying, and oil and gas extraction 14,590 0.9 2,207 7.6 1,982 7.3 1,982 7.3
Construction 185,963 11.5 7,377 25.5 7,206 26.6 7,206 26.6
Manufacturing 251,983 15.6 2,489 8.6 2,398 8.9 2,398 8.9
Wholesale trade 63,968 4.0 779 2.7 743 2.7 743 2.7



Retail trade 183,998 11.4 1,634 5.7 1,568 5.8 1,568 5.8

Transportation and warchousing 154,525 9.5 3,700 12.8 3,512 13.0 3,512 13.0
Information and cultural industries* 19,507 1.2 196 0.7 142 0.5 142 0.5
Financial and insurance** 17,888 1.1 340 1.2 284 1.1 284 1.1
Professional, scientific and technical services 11,941 0.7 326 1.1 208 0.8 208 0.8
Administrative and support, waste management
and remediation services 62,214 3.8 1,208 4.2 1,095 4.0 1,095 4.0
Education services 70,752 4.4 399 1.4 362 1.3 362 1.3
Health care and social assistance 231,554 14.3 1,701 5.9 1,643 6.1 1,643 6.1
Arts, entertainment and recreation 20,873 1.3 483 1.7 370 1.4 371 1.4
Accommodation and food services 102,462 6.3 1,734 6.0 1,630 6.0 1,630 6.0
Other services (except public administration) 48,570 3.0 739 2.6 682 2.5 681 2.5
Public administration 149,208 9.2 2,341 8.1 2,216 8.2 2,216 8.2
Employer classification
<20 FTEs 293,642 18.1 7,379 25.5 6,757 24.9 6,757 24.9
20+ FTEs 1,132,948 70.0 18,195 63.0 17,318 63.9 17,318 63.9
Self-insured 156,135 9.6 2,857 9.9 2,673 9.9 2,673 9.9
Unknown 36,901 2.3 466 1.6 360 13 360 1.3
Provincial workers’” compensation jurisdiction
BC 516,713 31.9 5,200 18.0 4,928 18.2 4,928 18.2
AB 263,182 16.3 11,386 39.4 10,659 39.3 10,659 39.3
SK 94,456 5.8 2,193 7.6 1,957 7.2 1,957 7.2
MB 140,915 8.7 1,504 5.2 1,359 5.0 1,359 5.0
ON 553,515 34.2 7,733 26.8 7,466 27.5 7,466 27.5
NB 50,845 3.1 881 3.1 739 2.7 739 2.7
Utrban-rural classification®**
CMA 1,128,459 69.7 14,551 50.4 17,352 64.0 13,797 50.9
CA 240,547 14.9 5,840 20.2 4,379 16.2 5,427 20.0
Strong MIZ 66,308 4.1 1,472 5.1 1,186 4.4 1,365 5.0
Moderate MIZ 89,133 5.5 3,217 11.1 1,800 6.6 3,021 11.1
Weak/No MIZ/ Territories 95,179 5.9 3817 13.2 2,391 8.8 3,498 12.9
Mean SD Mean SD Mean SD Mean SD
Age 40.5 12.8 38.9 12.7 38.9 12.6 38.9 12.6
Disability days 31.8 54.3 56.0 73.4 37.6 58.9 55.4 72.9
Median IQR Median IQR Median IQR Median IQR
Age 41 30-51 39 28-49 39 28-49 39 28-49
Disability days 8 3-34 21 5-77 11 3-44 21 5-76

Note: AB = Alberta; BC = British Columbia; CA = Census agglomeration; CMA = Census Metropolitan Area; IQR = Interquartile range; FTE =
Full-time equivalent; MB = Manitoba; MIZ = Metropolitan influenced zone; MSD = Musculoskeletal disorder; NB = New Brunswick; ON = Ontario;
SK = Saskatchewan. * includes utilities. ** includes real estate and rental and leasing, management of companies and enterprises. *** A CMA or CA is
formed by one or more adjacent municipalities centred on a population centre (known as a core). A CMA must have a total population of at least
100,000 of which 50,000 must live in the core. A CA must have a core population of at least 10,000. MIZs differentiate municipalities outside of CMAs
or CAs according to the degree of influence (strong to no influence) that the CMAs or CAs have on them, based on the percentage of their resident
employed labour force that commutes to work in the core(s) of CMAs or CAs.



Table 2 shows the quantile regression results for the overall model and industry-specific models,
indicating that out-of-province workers had more cumulative disability days paid compared to
within-province workers at short, medium and long durations of disability. At the 25" percentile,
out-of-province workers had just under two additional disability days paid than their within-province
counterparts (1.57, 95% CI = 1.29-1.84). At the 50" percentile, out-of-province workers had just
over a week more of disability days paid (6.39, 95% CI = 5.62-7.17). By the 75" and 90" percentiles,
out-of-province workers had more than a month of work disability (21.42, 95% CI = 19.36-23.47)
and almost two and a half months more of work disability (46.43, 95% CI = 42.44-50.41) than

within-province workers, respectively.

Industry-specific models also show that out-of-province workers were paid more disability days than
their within-province counterparts but the extent of this varied across and within industry. Among
shorter durations, the absolute differences were greatest in transportation and warehousing (3.37,
95% CI 2.21-4.53), and mining, quarrying, and oil and gas extraction (3.37, 95% CI = 1.98-4.70).
From the 50" percentile onwards, the differences in disability days paid were largest in construction
with approximately 2.5 weeks more work disability (12.33, 95% CI = 10.24-14.42), followed by
around 2 weeks more in mining, quarrying, oil and gas extraction (11.13, 95% CI = 7.50-14.76) and
transportation and watehousing (10.23, 95% CI 7.58-12.87). At the 75" and 90" percentiles,
construction and transportation and warehousing presented the largest differences, with
approximately 3 additional months of work disability paid to out-of-province workers. In contrast,
differences in the public administration sector were small and less than 1 month at the 90®
percentile (14.45, 95% CI 1.85-27.05) whereas in manufacturing the differences increased

exponentially with the disability distribution.



Table 2. Adjusted quantile regression results for differences in disability days paid for out-of-province workers relative to within-province workers for
all industries and five most common industries for out-of-province workers using matched cohorts

25th 50th 75th 90th

Coef.  95% CI Coef.  95% CI Coef. 95% CI Coef. 95% CI
All industries (n=54,216)
Days paid to out-of-province workers relative to within-province workers 1.57  (1.29-1.84) 6.39  (5.62-7.17) 21.42  (19.36-23.47) 46.43  (42.44-50.41)
Predicted days paid to within-province workers 445 (4.22-4.67) 14.04  (13.40-14.67) 4314  (41.45-44.82) 98.02  (94.75-101.28)
Predicted days paid to out-of-province workers 6.01  (5.78-6.24) 20.43  (19.78-21.08) 64.55  (62.84-606.26) 144.4  (141.12-147.76)
E)eixcnetx;;?f; ;(r)l;tszze “1:) ix;erilcted days paid to out-of-province workers relative 353 455 49.7 474
Construction (n=14,412)
Days paid to out-of-province workers relative to within-province workers 297  (217-3.77) 12.33  (10.24-14.42) 37.35  (32.49-42.21) 57.01  (48.44-65.58)
Predicted days paid to within-province workers 513  (3.64-6.62) 17.92  (14.00-21.83) 55.34  (46.26-64.42) 135.89  (119.87-151.91)
Predicted days paid to out-of-province workers 8.1  (6.60-9.59) 30.25  (26.32-34.17) 92.69  (83.58-101.80) 192.9  (176.83-208.98)
E)eixcnetx;;?f; ;(r)l;tszze “1:) ix;erilcted days paid to out-of-province workers relative 579 688 675 40
Transportation and warehousing (n=7,024)
Days paid to out-of-province workers relative to within-province workers 337 (2.21-4.53) 10.23  (7.58-12.87) 29.89  (22.93-36.84) 58.57  (47.88-09.25)
Predicted days paid to within-province workers 726 (5.41-9.11) 214 (17.18-25.62) 532 (42.11-64.28) 117.14  (100.10-134.17)
Predicted days paid to out-of-province workers 10.6  (8.78-12.48) 31.63  (27.41-35.85) 83.08  (72.00-94.17) 175.7  (158.67-192.73)
E)eixcnetx;;?f; ;(r)l;tszze “1:) ix;erilcted days paid to out-of-province workers relative 46.4 478 560 50
Manufacturing (n=4,796)
Days paid to out-of-province workers relative to within-province workers 1.01  (0.44-1.57) 4.56  (2.27-6.85) 2098  (14.56-27.39) 50.85  (38.48-63.21)
Predicted days paid to within-province workers 4.63  (3.07-6.18) 22.01  (15.67-28.35) 47.31  (29.53-65.08) 88.53  (54.27-122.78)
Predicted days paid to out-of-province workers 5.63  (4.07-7.19) 26.57  (20.21-32.93) 68.28  (50.46-86.11) 139.37  (105.02-173.72)
giﬁ;ﬁ?; ;;C,irrclij \:(1) izr;hcmd days paid to out-of-province workers relative 218 20.7 443 574
Public administration (n=4,432)
Days paid to out-of-province workers relative to within-province workers 0.54  (0.24-0.84) 1.14  (0.06-2.22) 4.19  (-0.10-8.48) 14.45  (1.85-27.05)
Predicted days paid to within-province workers 409  (3.55-4.63) 1214 (10.22-14.07) 46.94  (39.28-54.59) 11818  (95.71-140.66)
Predicted days paid to out-of-province workers 4.63  (4.09-5.17) 13.28  (11.35-15.22) 51.13  (43.44-58.82) 132.64  (110.07-155.20)
giﬁ;ﬁ?; ;;C,irrclij \:(1) izr;hcmd days paid to out-of-province workers relative 132 94 8.9 122
Mining, quarrying, and oil and gas extraction (n=3,964)
Days paid to out-of-province workers relative to within-province workers 3.37  (1.98-4.76) 11.13  (7.50-14.76) 2592 (17.29-34.55) 4271 (27.33-58.10)
Predicted days paid to within-province workers 2694  (22.21-31.66) 4498  (32.61-57.35) 93.84  (64.42-123.27) 151.69  (99.25-204.12)
Predicted days paid to out-of-province workers 30.31  (25.58-35.04) 56.11  (43.73-68.48) 11976 (90.32-149.21) 194.4  (141.94-246.86)
Percentage increase in predicted days paid to out-of-province workers relative 125 247 276 8.2

to within-province workers

Note: CI = confidence intetval. Coef. = number of disability days paid unless otherwise specified. Adjusted for gender/sex, age, injury type, injury year, occupation, pre-injury annual earnings, employer
classification, provincial jurisdiction, urban-rural classification. Adjusted prediction of disability days paid when all other variables are set at the sample means.



Jurisdiction-specific models also showed variations in disability days paid across and within the study
populations (Table 3). Overall, large differences were observed in the compensation provinces of
BC, AB, SK, and MB, with small or null differences in ON and NB. More specifically, with the
exception of the 75" percentile, where the largest difference was observed in MB (35.39, 95% CI
24.40-46.38), the largest differences were observed in AB, ranging from over 3.5 days at the 25"
percentile (3.68, 95% CI 3.09-4.26), over 2.5 weeks at the 50* percentile (13.37, 95% CI = 11.87-
14.87), to almost 3.5 additional months of work disability at the 90™ percentile (67.05, 95% CI 80.84-
73.27). At the 75" and 90™ percentiles, differences between the other jurisdictions were similar. In
contrast, differences in both ON and NB were largest at the 75" percentile with less than 1
additional week of work disability in ON (4.30, 95% CI = 0.07-8.54), and 3 additional weeks of
work disability in NB (14.84, 95% CI = 1.40-28.27). Additional sex/gender and injury-specific
analyses (Supplementary Table 3) show that differences were larger for men than women, and for

fracture claims compared to back soft tissue injuries.



Table 3. Difference in disability days paid for out-of-province workers relative to within-province workers for six provincial jurisdictions using matched

cohorts
25th 50th 75th 90th
Coef.  95% CI Coef.  95% CI Coef.  95% CI Coef. 95% CI
BC (n=9,572)
Days paid to out-of-province workers relative to within-province workers 2.2 (1.37-3.03) 9.88  (7.51-12.26) 32.61  (26.80-38.42) 54.13  (45.83-62.42)
Predicted days paid to within-province workers 7.5  (6.31-8.68) 2321 (19.82-26.60) 59.16  (50.85-67.48) 117.38  (105.51-129.25)
Predicted days paid to out-of-province workers 9.7 (8.51-10.89) 33.09  (29.69-36.49) 91.78  (83.44-100.11) 17151 (159.60-183.41)
Pgrcgntagc %ncrczsc in predicted days paid to out-of-province workers relative to 20.3 1.6 55.1 461
within-province workers
AB (n=20,504)
Days paid to out-of-province workers relative to within-province workers 3.68  (3.09-4.26) 13.37  (11.87-14.87) 34.03  (30.85-37.21) 67.05  (60.84-73.27)
Predicted days paid to within-province workers 6.08  (5.13-7.03) 19.39  (16.95-21.84) 46.44  (41.27-51.61) 93.3  (83.19-103.40)
Predicted days paid to out-of-province workers 9.75  (8.78-10.72) 3276 (30.27-35.25) 80.48  (75.21-85.74) 160.35  (150.07-170.63)
Pgrcgntagc %ncrczsc in predicted days paid to out-of-province workers relative to 0.5 6 733 71.9
within-province workers
SK (n=3,704)
Days paid to out-of-province workers relative to within-province workers 232 (1.31-3.33) 9.48  (5.59-13.36) 31.16  (21.14-41.17) 57.81  (42.09-73.54)
Predicted days paid to within-province workers 4.57  (3.65-5.49) 175 (13.97-21.03) 54.45  (45.33-63.506) 112.26  (97.95-126.58)
Predicted days paid to out-of-province workers 6.89  (5.94-7.84) 26.98  (23.33-30.63) 85.6  (76.19-95.02) 170.08  (155.28-184.87)
Pgrcgntagc %ncrczsc in predicted days paid to out-of-province workers relative to 50.8 540 570 515
within-province workers
MB (n=2,580)
Days paid to out-of-province workers relative to within-province workers 2 (0.79-3.22) 9.92  (6.19-13.65) 3539 (24.40-46.38) 5591  (37.61-74.20)
Predicted days paid to within-province workers 4.87  (3.81-5.93) 16.4  (13.15-19.65) 412 (31.63-50.78) 104.74  (88.80-120.68)
Predicted days paid to out-of-province workers 6.87  (5.77-7.97) 2632 (22.94-29.70) 76.6  (66.65-86.54) 160.64  (144.09-177.20)
Pgrcgntagc %ncrczsc in predicted days paid to out-of-province workers relative to 411 60.5 85.9 53.4
within-province workers
ON (n=12,034)
Days paid to out-of-province workers relative to within-province workers 0.54  (0.23-0.85) 1.05  (0.10-2.00) 43 (0.07-8.54) 3.83  (-4.54-12.19)
Predicted days paid to within-province workers 3.25  (3.00-3.50) 10.47  (9.71-11.23) 39.35  (35.96-42.73) 113.85  (107.17-120.53)
Predicted days paid to out-of-province workers 379 (3.54-4.04) 11.52 (10.75-12.29) 43.65  (40.22-47.07) 117.68  (110.91-124.45)
Pgrcgntagc %ncrczsc in predicted days paid to out-of-province workers relative to 16.6 10 10.9 34
within-province workers
NB (n=1,390)
Days paid to out-of-province workers relative to within-province workers 112 (-0.48-2.73) 7.09  (0.04-14.15) 14.84  (1.40-28.27) 25.68  (-1.12-52.48)
Predicted days paid to within-province workers 10 (8.25-11.74) 26.19  (18.53-33.86) 74.97  (60.37-89.56) 143.93  (114.80-173.05)
Predicted days paid to out-of-province workers 1112 (9.22-13.02) 3329 (24.95-41.63) 89.8  (73.92-105.68) 169.6  (137.92-201.29)
Percentage increase in predicted days paid to out-of-province workers relative to 112 271 198 178

within-province workers

Note: AB = Alberta; BC = British Columbia; CI = confidence interval; Coef. = number of disability days paid unless otherwise specified; MB = Manitoba; NB = New Brunswick; ON = Ontario; SK =
Saskatchewan. Adjusted for gender/sex, age, injury type, injury year, occupation, pre-injury annual earnings, industry, employer classification, urban-rural classification. Adjusted prediction of disability days paid

when all other variables are set at the sample means.



Discussion

Main findings

This study examined whether workers claiming lost-time compensation outside of their province of
residence had different work disability durations from those claiming inside their province of
residence and whether this differed by industry and provincial jurisdiction. The findings showed
that, compared to within-province workers, out-of-province workers had larger mean and median
cumulative disability days paid and this persisted after matching on observable characteristics. The
multivariable quantile regression models showed that, compared to within-province workers, out-of-
province workers had more disability days paid across short, medium and long-term disability
durations. Overall, the absolute and relative differences in disability days paid between the two
groups of workers increased as claim duration increased (except at the 90™ percentile where the

absolute difference increased but relative difference decreased marginally).

When analysed by industry, differences were typically largest in construction, transportation and
warehousing, and mining, quarrying, and oil and gas extraction, and smallest in public administration
and manufacturing. When analysed by claim jurisdiction, differences were largest in western
provinces, like AB, where sectors such as construction, transportation and warehousing, mining,
quarrying, and oil and gas extraction relied more heavily on out-of-province workers. In contrast,
provinces such as ON and NB, where out-of-province workers are more likely to be travelling from
closer, bordering provinces [4], presented the smallest differences, even after excluding public

administration workers.
Interpretation of findings

Previous research found that out-of-province workers from Atlantic Canada working in AB were
half as likely to transition off disability benefits than their matched within-province counterparts [7].
This difference between was partially attenuated when accounting for individual-level characteristics
and fully attenuated when accounting for whether treatment was received in the province of
residence or AB. Interviews conducted with a sample of the out-of-province workers highlighted
barriers they faced when injured, including the financial strain of keeping two homes while on
disability benefits, opportunities for appropriate modified work, and opportunities for receiving

medical treatment in their province of residence [7].



In the current study, differences in disability duration between within-province and out-of-province
workers persisted after accounting for a wide range of claim characteristics. A unique finding to this
study was that differences in disability duration between the two groups also increased as claim
duration increased. While injury severity was not specifically captured in the analysis, the finding of
increasing differences even among fracture injuries suggests that differences between the two groups
of workers are not simply due to injury severity but also factors such as the availability of modified

work and how these factors are compounded by the challenges of complex work-related mobility.

The findings from the industry and jurisdiction-specific analysis are likely shaped by factors such as
the industries the workers are employed in, opportunities and effectiveness of modified work, and
the geographic distances between their places of work and residence. Western provinces like AB and
SK rely upon fly-in, fly-out (FIFO) workers from across Canada for the oil and gas industry and
other industries related to it, such as construction. Research in Australia has suggested that FIFO
workers are at an increased risk physically and mentally due to factors including long working hours
and compressed workweeks while being separated or isolated from families and friends [27]. Since
opportunities for modified work are shown to be lower in industries like construction [21], it is
possible that opportunities for modified work are fewer for out-of-province workers and less

effective given the mobile nature of their work.

In contrast to the western provinces, out-of-province workers represented in the central and
Atlantic provinces, represented by ON and NB in this study, are more likely to be short or medium-
distance commuters to geographically accessible areas of southern ON, including federal
government employees based in Ottawa but travelling from nearby Gatineau, Quebec [22]. The
public administration-specific model captured these types of out-of-province workers and the effect
of being from out-of-province was much smaller than in other industries. When excluding public
administration from the jurisdiction-specific models, differences between within-province and out-
of-province workers were small but persisted in ON and NB. Overall, these findings are intuitive
given that research in Canada and the United States has shown that injured workers residing in areas
with high proportions of commuters are associated with long disability durations [15,23].
Furthermore, research elsewhere has shown that increased sickness absences are associated with

longer commuting times [24,25], and longer commuting distances [20].



Strengths and limitations

This study has a number of strengths. Firstly, it included workers’ compensation data from six
provincial jurisdictions with coverage equivalent to 70% of Canada’s workforce eligible for workers’
compensation. Previous studies on work disability duration of inter-jurisdictional workers have been
limited to low back pain claims filed with a private insurer in the United States [6] and workers from
Atlantic provinces filing claims for injuries while working in AB, Canada [7]. Secondly, this study
used a matching strategy to remove some of the selection bias of workers working out-of-province
and balance the cohorts on observable characteristics. This improves on research that does not
match cohorts [6] and on research that has matched on fewer characteristics [7]. Thirdly, this study
used quantile regression models to account for the skewness of disability days paid and, in doing so,

measured differences between workers at different points in the disability distribution.

The study is not without its limitations. It was not possible to identify recurring claims and this may
have introduced unobserved differences between the out-of-province and within-province claims.
The outcome variable was based on cumulative disability days paid within the first year of a claim.
This does not necessarily indicate the number of days between injury and RTW. Claimants may
transition off disability benefits and onto other forms of disability, such as vocational rehabilitation
or permanent disability. Therefore, while it is possible that an out-of-province worker took longer to
transition off disability benefits, a within-province worker may not necessarily have experienced
faster RTW. While the outcome variable was standardized to full integer values based on a five-day
workweek, it was not possible to control for partial disability days which may have captured RTW in
a reduced capacity. Right-censoring at one year was imposed on the outcome variable to ensure that
all claims had the same follow-up time. While this restricted the distribution of the claim durations,
it would have only potentially reduced differences between longer out-of-province and within-
province claims However, if this introduced a bias it would have reduced the observed differences
found. Nonetheless, measuring cumulative days in which claims receive disability benefits has been
used in other comparative studies of work disability [14,15,27], and has been used in previous

research on inter-jurisdictional workers [6].

Identification of out-of-province workers was based on whether the worker’s residential province
was different to the province of their claim. This measure does not capture all out-of-province
injuries because some workers may claim compensation in their home province. Nonetheless, in

jurisdictions where data were available to identify such claims, they represented less than 1% of out-



of-province workers identified using the definition in this study. Lastly, as only one postal code
record was available per claim, it was not possible to determine whether injured workers moved
residence over time during the period of disability. However, the findings suggest that being out-of-
province at the time of injury increases work disability duration and future research using linked data
may be able to unpack the location of workers during their recovery and how this affects work

disability duration.
Conclusions

In contrast to within-province workers, out-of-province workers were compensated for more
disability days and the difference between the two groups increased as claim duration increased.
Differences between the two groups of workers were observed across a range of industry and
jurisdictional contexts in a rigorously designed study. The findings suggest that out-of-province
status has a persistent association with longer work disability durations, even after accounting for
observable characteristics. Workers’ compensation systems, employers and healthcare providers may
need to tailor specific interventions for these types of workers, particularly those employed in
resource economy-dependent regions that are far from their regions of residence. The findings are
of relevance to other countries with increasingly mobile workers and where workers” compensation

systems fall under regional jurisdiction.
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