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Abstract
Introduction N=250
Workers moving between states or provinces to find employment are reported to take longer to return to work after injury.
Methods
The Alberta Workers Compensation Board (WCB) identified all workers from four Canadian Atlantic provinces who sustained a work injury in Alberta resulting in > 5 total temporary disability days (TTDDays) from 01/2015 – 06/2017. Each was matched on sex, age and injury date with an Alberta claimant also with > 5 TTDDays. WCB information extracted included employment, injury, cost and place of treatment and modified work. Cox regression identified factors associated with TTDDays. Semi-structured interviews were also undertaken. 
Results
240 pairs were identified and 60 interviews completed. Those from the Atlantic provinces had more TTDDays (median 63 days) than Alberta (median 22 days) with an unadjusted hazard ratio (HR) 0.50 (95%CI 0.42-0.61). When adjusted for all factors, the HR moved closer to unity (HR= 0.62; 95%CI 0.50-0.76). Total health care costs were the strongest predictor, with modified work, injury type and claim status also explanatory factors. Among the Atlantic workers, leaving Alberta for treatment was strongly related to a lower likelihood of ending wage replacement (HR=0.45, 95%CI 0.32-0.62). Participants in the interview study emphasised the importance of returning to family after injury and the financial difficulties of maintaining a second home with reduced income post-injury.
Conclusion
The higher costs of wage replacement associated with extended time off work may be inherent to the practice of employing out-of-province workers for jobs for which there is a shortage of local labour.
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Introduction N=3828

Studies of return-to-work have used workers’ compensation data to identify factors associated with specific occupational diagnoses [1][2][3]) or occupational groups [4] or to assess the effect of compensation policies [5][6]. Rather few have considered the impact of the location of the claimant’s home and employment. Among these, most have compared return to work in rural and urban areas of the same state or province, with those in rural or remote areas usually [4][7][8][9] but not always [6][10] taking longer to return to work. We are aware of only one study [5] that considered the effect of crossing state borders (within the USA) to work. In this study of back pain it was reported that days of temporary disability, adjusted for many individual and state-level factors, were higher where the worker lived and worked in different states. Canada, where health care is free at the point of service to Canadian residents and within each province there is a single (provincial) Worker’s Compensation Board (WCB), gives the opportunity to examine geographic factors associated with return to work. Moreover, under an inter-provincial agreement [11] among the WCBs of each province and territory, workers are entitled to be compensated by the province in which they are injured, allowing comparison between those from different areas within Canada. 
Alberta, a western province of Canada with a usually thriving economy, engages workers on short-term contracts from provinces with fewer or less well remunerated employment opportunities.  Many of these come from Atlantic Canada where unemployment rates are higher [12] and mean income lower [13] than in Alberta. The occupational injury toll for such workers is unclear. A recent study [14] suggested that some such non-resident workers may be hesitant to report injuries as has been shown among other groups of precarious workers [15] In the Alberta study [14], even among those whose injury was accepted by the WCB, the pattern of temporary disability days for people from the Canadian province of Newfoundland and Labrador who had been injured while working in Alberta differed markedly from that of Albertans injured in Alberta. Those from out-of-province were much less likely than workers from Alberta to have a short (1-30 days) time loss from work. It was hypothesised that this might reflect either or both of two factors. Those with milder injuries might be less likely to take time off if they were from out-of-province. Alternatively, those with more severe injuries that required time off work might be more likely to take an extended period away from work, perhaps returning to their home province during recovery. The study reported here examines this second possibility, considering factors associated with length of temporary disability in those injured in Alberta and whose home province was either Alberta or one of the four Atlantic provinces in the east of Canada. This study comprised both a quantitative analysis, using WCB records, and an interview study to better understand the perspectives of the workers themselves.

Methods
The Alberta WCB identified all workers with an accepted injury claim in Alberta that resulted in more than 5 days of temporary disability where the injury date was between January 1st 2015 and June 30th 2017. Among these they identified all those whose home province, (i.e. the province in which they lived when not working in Alberta), was one of the Canadian Atlantic provinces, New Brunswick, Nova Scotia, Prince Edward Island and Newfoundland and Labrador. Each Atlantic worker was then matched individually on sex and age (+/- 3 years) with one Alberta worker with an injury resulting in more than 5 temporary disability days. The Alberta match selected was the one whose injury date was closest to that of the Atlantic worker. For the resulting pairs of workers, information on demographic factors, total days of temporary disability (TTDDays), the status of the claim, type of employment (occupation, industry, size of company, worker’s earnings) were extracted from WCB records, together with details of the injury (type, source, body part, nature), any permanent clinical impairment, total cost and province of health care (Alberta/elsewhere) and whether a return to modified work was recorded.

The variables extracted were:
· Total temporary disability days (TTDDays) associated with the injury at the date on which the data were extracted. This included lost work days as a result of one or more layoffs, where these occurred. It did not include hours lost while on reduced hours/modified work schedules. At data extraction an outcome had been determined for every claim and new TTDDays were not being accrued. Exceptionally, a worker deemed fit-for-work might later undertake retraining and be eligible for a further period of wage replacement. There may also have been subsequent layoffs for the same injury, since the data were extracted. TTDDays essentially represented the number of days for which wage replacement had been paid, calculated as the days between the start and end of the period (rather than a count of working days lost). Days of temporary partial disability were not included.
· Number of layoffs (‘repeat claims’) for the same injury, recoded as some or none.
· The outcome of the claim (that is: return to work, deemed fit for work without renewed employment or transferred to some other benefit). 
· The status of the claim: closed or open. An open claim in this cohort, in which the outcome was recorded for all, could be receiving health benefits but not wage replacement (and would not accrue further TTDDays).
· Employment at the time of the injury:
· Occupation recoded to the 10 one digit occupational categories of the National occupational classification [16];
· Industry as Division Codes of the North American Industry Classification (NAIC) [17];
· Size of company as determined by the Alberta WCB using payroll data to determine whether the employer was small, medium, or large;
· Income before the injury in Can$. This was supplied to the investigators in 5 categories, with <$20,000/per annum as the lowest and $80,000 or more as the highest band: for the analysis the two lower categories of income were combined as <$40,000.
· Features of the Injury [18]:
· WCB Division codes for type, source, body part.
· WCB code for nature of injury, recorded as a 5-figure code, was grouped by first digit and then recoded to create coherent subcategories (for example a single code to cover the small number of occupational disease claims).
· Permanent clinical impairment: the assessment of percentage of permanent clinical impairment was recoded as impairment, any or none.
· Total health care costs associated with the claim were recoded into quartiles, such that 25% of all participants were allocated to each of four cost bands (<$1650; $1650<$6617; $6617<16,794; $16,794 or greater).
· The total cost of health care in Alberta and out of Alberta was calculated using payee information supplied by the WCB. This was then recoded to ‘all’ costs in Alberta (>98%), less than ‘all’ but at least 50% in Alberta and <50% of costs incurred in Alberta.
· Modified work was extracted as present when the data for the final (or only) layoff carried a code signifying that modified work had been taken up.
For the interview study the WCB forwarded a letter from the investigators asking all workers selected for the quantitative study, either from the Atlantic provinces or Alberta, to send back a consent slip to the research team if they were willing to be interviewed, by telephone, about their return to work experience. An honorarium of $50 (Canadian)was offered. Because of limited funding the number of interviews was capped at 60 with all Atlantic workers contacted by the target date included, with the remaining interviews being with workers from Alberta. Interviews were carried out, by telephone, by a single interviewer (WH). The semi-structured questionnaire used for the study is included as Supplementary Material 1. The variables considered here were 1) leaving Alberta during the period of the claim 2) reasons for leaving Alberta 3) the offer and acceptance of modified work or retraining and 4) the reasons for rejecting such intervention.
Statistical methods
To reduce the number of cells, all categories with less than 20 participants (overall) were recoded to an ‘other’ category. The distribution of the independent variables by province (Alberta or Atlantic) was compared by chi square and the relation to median TTDDays by a non-parametric test for the comparison of k medians. Cox regression was used to consider the relation of each independent variable to TTDDays in a multivariable model, within pairs. Further analysis repeated the Cox regression stratified by province (Alberta/Atlantic). The proportional hazards assumption was tested for each model. All analyses were carried out in Stata 14.2.
The distributions of responses from the interview survey were compared, for Alberta and the Atlantic provinces, both descriptively and, where appropriate to test, using the chi-square statistic.
Ethics
This study was approved by the University Health Ethics Board Pro0077602. Written informed consent was obtained from each participant in the interview study.

Results
1) The matched pair analysis of WCB data
There were 240 injured workers from the Atlantic provinces matched one-on-one with 240 injured workers from Alberta. Within the 240 pairs all were matched on recorded sex and the match on age was very close (mean (sd) 44.0 (13.4) years Alberta: 44.0 (13.3) years Atlantic). Average date of injury was, overall, 10 weeks later for those from Alberta.
As seen in Table 1, those from the Atlantic provinces were, at the time of sample selection, more likely to have had more than one lay-off (repeat claim) for the same injury (24% Atlantic; 13% Alberta) and at the end of the most recent lay-off those from the Atlantic provinces were more likely to have an open claim (35% Atlantic, 16% Alberta). Workers from the Atlantic provinces were less likely to have returned to work (79%) than those from Alberta (90%). The median disability days (TTDDays) was greater for Atlantic workers in effectively every category considered in Table 1 (except for the small number transferred to other benefits). In this sample sex and year of injury were not, overall, related to median disability days. TTDDays were greater in older workers and for claims that included repeated lay-offs, were still open or where there was no return to work. The pattern was similar for the Alberta and Atlantic workers, but with overall more disability days for those from the Atlantic provinces.
Table 1: Distribution by demographic and claim characteristics by province with median disability days
	
	Distribution
	Disability days* 

	
	Alberta
	Atlantic
	Alberta
	Atlantic
	All

	
	N
	%
	N
	%
	Median
	Median
	Median

	Sex
	
	
	
	
	
	
	

	    Female
	  39
	16.3
	  39
	  16.3
	20.0
	49.0
	32.5

	    Male
	201
	83.7
	201
	83.7
	23.0
	65.0
	38.5

	    p =
	1.000
	0.663
	0.294
	0.386

	Age quartile (years)
	
	
	
	
	
	
	

	    < 33
	60
	25.0
	58
	24.2
	20.0
	34.5
	26.0

	    33 - 47
	60
	25.0
	66
	27.5
	20.5
	34.5
	32.5

	    47 - 55
	59
	24.6
	55
	22.9
	22.0
	78.0
	39.5

	    ≥ 55
	61
	25.4
	61
	25.4
	28.0
	78.0
	54.5

	    p =
	0.928
	0.461
	0.061
	0.013

	Year of Injury
	
	
	
	
	
	
	

	    2015
	103
	42.9
	127
	52.9
	23.0
	63.0
	38.0

	    2016
	  86
	35.8
	  81
	33.8
	19.5
	56.0
	36.0

	    2017
	  51
	21.3
	  32
	13.3
	25.0
	83.5
	35.0

	    p =
	0.030
	0.634
	0.665
	0.982

	Repeated claims for same injury
	
	
	
	
	
	
	

	    No
	209
	87.1
	182
	75.8
	20.0
	  54.5
	32.0

	    Yes
	  31
	12.9
	  58
	24.2
	70.0
	100.5
	85.0

	    p =
	0.002
	0.001
	0.010
	< 0.001

	Claim status
	
	
	
	
	
	
	

	    Open
	  39
	16.3
	  85
	35.4
	  18.0
	  34.0
	162.5

	    Closed
	201
	83.7
	155
	64.6
	117.0
	186.0
	  25.0

	    p = 
	< 0.001
	< 0.001
	<0.001
	<0.001

	Outcome
	
	
	
	
	
	
	

	    Return to work
	217
	90.4
	189
	78.7
	20.0
	54.0
	32.0

	    Fit for work
	  19
	  7.9
	  40
	16.7
	72.0
	96.0
	82.0

	    Other
	    4
	  1.7
	  11
	  4.6
	43.5
	41.0
	41.0

	    p =
	0.002
	0.001
	0.017
	< 0.001

	TOTAL
	240
	100.0
	240
	100.0
	22.0
	63.0
	37.5


* Difference overall in median disability days between Alberta and Atlantic χ2 =37.4 p< 0.001
The distribution by work factors at the time of the injury are shown in Table 2. Workers from the Atlantic provinces were much more likely to be in trade jobs, to work in construction and somewhat more likely to work for large companies. Notably they were much more likely than workers from Alberta to be earning at least $80,000. The median disability days was related to all these employment factors, other than the size of the company, but this relation between work factors and time loss was largely confined to those from the Atlantic provinces. Again, median of disability days was consistently lower in those from Alberta.
Table 2: Distribution by occupation, industry, company size and income by province with median disability days 	
	
	Distribution
	Disability days 

	
	Alberta
	Atlantic
	Alberta
	Atlantic
	All

	
	N
	%
	N
	%
	Median
	Median
	Median

	Occupation
	
	
	
	
	
	
	

	    Business & finance
	  18
	    7.5
	    4
	    1.7
	27.5
	19.5
	27.0

	    Sales & services
	  44
	  18.3
	  28
	  11.7
	15.0
	28.0
	20.0

	    Trade, transport
	121
	  50.4
	165
	  68.8
	27.0
	78.0
	51.5

	    Natural resources
	  10
	    4.2
	  11
	    4.6
	53.5
	63.0
	62.0

	    Other
	  47
	  19.6
	  32
	  13.3
	22.0
	48.0
	27.0

	TOTAL
	240
	100.0
	240
	100.0
	22.0
	63.0
	37.5

	    p =
	<0.001
	0.230
	0.004
	<0.001

	Industry
	
	
	
	
	
	
	

	    Construction
	  55
	  22.9
	115
	  47.9
	31.0
	88.0
	65.5

	    Manufacturing
	  17
	    7.1
	  10
	    4.2
	21.0
	99.5
	27.0

	    Retail
	  22
	    9.2
	    5
	    2.1
	22.0
	41.0
	25.0

	    Transport
	  36
	  15.0
	  28
	  11.7
	36.5
	74.5
	50.0

	    Health
	  21
	    8.8
	    8
	    3.3
	22.0
	46.0
	27.0

	    Accommodation
	  15
	    6.3
	  24
	  10.0
	11.0
	28.5
	24.0

	    Public Admin
	  25
	  10.4
	    4
	    1.7
	20.0
	20.0
	20.0

	    Other
	  49
	  20.4
	  46
	  19.2
	18.0
	50.5
	32.0

	TOTAL
	240
	100.0
	240
	100.0
	22.0
	63.0
	37.5

	    p =
	< 0.001
	0.277
	0.003
	<0.001

	Size of Company
	
	
	
	
	
	
	

	    Small
	166
	  69.2
	138
	  57.5
	22.0
	55.5
	34.0

	    Medium
	  22
	    9.2
	  14
	    5.8
	13.5
	95.5
	45.0

	    Large
	  52
	  21.7
	  88
	  36.7
	26.0
	70.0
	42.5

	TOTAL
	240
	100.0
	240
	100.0
	22.0
	63.0
	37.5

	    p =
	0.001
	0.591
	0.157
	0.308

	Income before injury ($ x 1000)
	
	
	
	
	
	
	

	    < 40
	  80
	  33.3
	  39
	  16.3
	20.5
	29.0
	22.0

	    40 < 60
	  70
	  29.2
	  27
	  11.3
	24.0
	138.0
	33.0

	    60 < 80
	  48
	  20.0
	  49
	  20.4
	21.0
	56.0
	32.0

	    ≥ 80
	  42
	  17.5
	125
	  52.1
	25.0
	78.0
	65.0

	TOTAL
	240
	100.0
	240
	100.0
	22.0
	63.0
	37.5

	    P =
	<0.001
	0.940
	<0.001
	<0.001




There was rather little difference between Alberta and the Atlantic provinces in the type of injury recorded and of the relation of disability days to the injury (Table 3). Difference in the type and nature of injury seemed to be related to disability days more importantly for those from Alberta.
Table 3: Distribution by injury type, source, body part, nature and distribution by province with median disability days 
	
	Distribution
	Disability days 

	
	Alberta
	Atlantic
	Alberta
	Atlantic
	All

	
	N
	%
	N
	%
	Median
	Median
	Median

	Injury: type
	
	
	
	
	
	
	

	    Contact with object
	  57
	  23.8
	  37
	  15.4
	14.0
	56.0
	22.0

	    Fall
	  58
	  24.2
	  64
	  26.7
	37.0
	70.0
	55.0

	    Bodily exertion
	  92
	  38.3
	109
	  45.4
	21.0
	54.0
	35.0

	    Transport
	  15
	    6.3
	  16
	    6.7
	23.0
	160.0
	55.0

	    Other
	  18
	    7.5
	  14
	    5.8
	44.0
	59.5
	54.5

	TOTAL
	240
	100.0
	240
	100.1
	22.0
	63.0
	37.5

	    p =
	0.161
	0.005
	0.415
	0.050

	Injury: source
	
	
	
	
	
	
	

	    Container
	  25
	  10.4
	  20
	    8.3
	25.0
	  40.5
	27.0

	    Machinery
	  18
	    7.5
	    8
	    3.3
	22.5
	175.0
	35.0

	    Parts/material
	  34
	  14.2
	  29
	  12.1
	14.0
	  39.0
	22.0

	    Person etc.
	  50
	  20.8
	  64
	  26.7
	34.0
	  67.0
	57.0

	    Structure/surface
	  62
	  25.8
	  68
	  28.3
	37.0
	  69.0
	53.0

	    Tools, equipment
	  16
	    6.7
	  12
	    5.0
	15.0
	  62.5
	24.0

	    Vehicle
	  17
	    7.1
	  19
	    7.9
	18.0
	  94.0
	44.0

	    Other
	  18
	    7.5
	  20
	    8.3
	17.5
	  44.5
	25.0

	TOTAL
	240
	100.0
	240
	100.0
	22.0
	  63.0
	27.5

	    p =
	0.361
	0.013
	0.081
	0.028

	Injury: body part
	
	
	
	
	
	
	

	    Head
	  19
	    7.9
	    9
	    3.8
	16.0
	32.0
	21.0

	    Trunk
	  81
	  33.8
	  98
	  40.8
	26.0
	57.5
	35.0

	    Upper extremity
	  57
	  23.8
	  37
	  15.4
	21.0
	66.0
	32.0

	    Lower extremity
	  56
	  23.3
	  66
	  27.5
	24.5
	72.0
	46.0

	    Multiple
	  15
	    6.3
	  14
	    5.8
	36.0
	85.5
	53.0

	    Other
	  12
	    5.0
	  16
	    6.7
	16.6
	59.5
	55.5

	TOTAL
	240
	100.0
	240
	100.0
	22.0
	63.0
	37.5

	    p =
	0.052
	0.859
	0.490
	0.203

	Injury: nature
	
	
	
	
	
	
	

	    Fracture/dislocation
	  43
	  17.9
	  42
	  17.5
	39.0
	90.0
	65.0

	    Sprains/strains/tears
	109
	  45.4
	120
	  50.0
	22.0
	55.5
	35.0

	    Cuts etc.
	  22
	    9.2
	    9
	    3.8
	15.5
	101.0
	20.0

	    Bruising/laceration
	  12
	    5.0
	  15
	    6.3
	16.0
	32.0
	27.0

	    Ill defined/not elsewhere
	  23
	    9.6
	  23
	    9.6
	14.0
	60.0
	24.0

	    Occupational disease
	    7
	    2.9
	  14
	    5.8
	24.0
	73.5
	60.0

	    Other
	  24
	  10.0
	  17
	    7.1
	40.5
	56.0
	50.0

	TOTAL
	240
	100.0
	240
	100.0
	22.0
	63.0
	37.5

	    p =
	0.131
	0.001
	0.278
	0.005


Table 4 considers factors since the injury. Slightly more of those from the Atlantic provinces were found to have a permanent clinical impairment arising from the injury. Such disability, expressed as the extent (percentage) to which the damage caused by the injury reduced full functioning, was relatively minor, with, among those awarded compensation for such a permanent impairment, a median of 4% in Alberta and 6% in the Atlantic workers. Those with impairment had greater TTDDays than those without, with the difference less marked in those from the Atlantic provinces.
Table 4:	Distribution by clinical impairment, cost of treatments, treatment in Alberta and modified work by province with median disability days
	
	Distribution
	Disability days 

	
	Alberta
	Atlantic
	Alberta
	Atlantic
	All

	
	N
	%
	N
	%
	Median
	Median
	Median

	Permanent clinical impairment
	
	
	
	
	
	
	

	    No
	216
	  90.0
	205
	  85.4
	20.0
	  56.0
	32.0

	    Yes
	  24
	  10.0
	  35
	  14.6
	68.5
	101.0
	93.0

	TOTAL
	240
	100.0
	240
	100.0
	22.0
	63.0
	37.5

	    p =
	0.125
	<0.001
	0.067
	<0.001

	Treatment cost quartiles
	
	
	
	
	
	
	

	    < $1650
	  78
	  32.5
	  42
	  17.5
	  10.0
	  17.0
	  10.0

	    < $6617
	  68
	  28.3
	  52
	  21.7
	  21.0
	  32.5
	  27.0

	    < $16794
	  49
	  20.4
	  71
	  29.6
	  53.0
	  49.0
	  51.0

	    ≥ $16794
	  45
	  18.8
	  75
	  31.3
	121.0
	197.0
	164.5

	TOTAL
	240
	100.0
	240
	100.0
	  22.0
	  63.0
	  37.5

	    p =
	< 0.001
	<0.001
	<0.001
	<0.001

	Treatment in Alberta
	
	
	
	
	
	
	

	    All
	219
	  91.3
	  61
	  25.4
	21.0
	28.0
	22.0

	    At least half
	  21
	    8.8
	143
	  59.6
	63.0
	82.0
	77.0

	    Less than half
	    0
	    0.0
	  36
	  15.0
	-
	70.5
	70.5

	TOTAL
	240
	100.0
	240
	100.0
	22.0
	63.0
	37.5

	    p =
	0.052
	<0.001
	<0.001
	<0.001

	Modified work coded
	
	
	
	
	
	
	

	    No
	119
	  49.4
	166
	  69.2
	22.0
	83.5
	60.0

	    Yes
	121
	  50.4
	  74
	  30.8
	22.0
	29.5
	24.0

	TOTAL
	240
	100.0
	240
	100.0
	22.0
	63.0
	37.5

	    p =
	< 0.001
	0.950
	<0.001
	<0.001



The cost of treatment was strongly related to disability days in both those from Alberta and the Atlantic provinces. Treatment costs were higher for Atlantic workers, with 61% having costs above the median (Table 4). Only 25% of those from the Atlantic provinces had all their treatment in Alberta, and those treated outside had more disability days. Finally, a code for modified work appeared more frequently for those from Alberta, with, in both groups, those coded as returning to modified work having fewer disability days.
Table 5 considers, in a multivariable Cox regression, the hazard ratio (HR) associated with each of the factors found to relate to disability days. The unadjusted HR for the factor ‘province’ was 0.50, indicating that, at any given time, the likelihood of an Atlantic worker reaching the end of wage replacement was half that of an Alberta worker. Adjustment for type of injury, claim status, modified work and treatment costs brought the HR associated with the Atlantic workers closer to 1.0 but the estimate of 0.62 was still significantly below unity (Figure). Inclusion of place of treatment, shown in the second model in Table 5, eliminated this difference. The final two columns show the results stratified by province (Alberta or Atlantic provinces). For those from Alberta, time to end of wage replacement was related only to claim status, modified work and treatment costs. In those from the Atlantic provinces, injury type and outcome of the claim also contributed, with place of treatment again an important factor.
The proportional hazards assumption was tested and met for each analysis in table 5.
Table 5: Cox regression showing factors contributing to total disability days
	
	Both provinces 
Place of treatment
	
Alberta
	
Atlantic

	
	Excluded
	Included
	
	
	
	

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

	     Univariate

	Province
	
	
	
	
	
	
	
	

	    Alberta
	1
	-
	
	
	
	
	
	

	    Atlantic
	0.50
	0.42-0.61
	-
	-
	-

	    p =
	<0.001
	
	
	
	
	

	   Multivariate

	Province
	
	
	
	
	
	
	
	

	    Alberta
	1
	
	1
	
	
	
	
	

	    Atlantic
	0.62
	0.50-0.76
	0.95
	0.72-1.25
	-
	-

	    p =
	<0.001
	0.697
	
	
	
	

	Injury type
	
	
	
	
	
	
	
	

	    Contact with object
	1
	-
	1
	-
	
	
	1
	-

	    Fall
	0.65
	0.48-0.87
	0.62
	0.46-0.84
	
	
	0.67
	0.42-1.08

	    Bodily exertion
	0.57
	0.43-0.75
	0.56
	0.43-0.74
	-
	0.47
	0.31-0.73

	    Transport
	0.74
	0.48-1.16
	0.70
	0.45-1.09
	
	
	0.47
	0.23-0.98

	    Other
	0.47
	0.30-0.74
	0.46
	0.29-0.72
	
	
	0.56
	0.28-1.10

	    p =
	0.001
	<0.001
	
	
	0.017

	Outcome
	
	
	
	
	
	
	
	

	    Return to work
	
	
	
	
	
	
	1
	-

	    Fit for work
	-
	-
	-
	0.79
	0.55-1.13

	    Other outcome
	
	
	
	
	
	
	0.44
	0.23-0.86

	    p =
	
	
	
	
	0.022

	Claim status
	
	
	
	
	
	
	
	

	    Open
	1
	-
	1
	-
	1
	-
	1
	-

	    Closed
	2.15
	1.59-2.90
	2.06
	1.53-2.79
	2.14
	1.37-3.36
	1.83
	1.27-2.62

	    p =
	<0.001
	<0.001
	<0.001
	0.001

	Modified work
	
	
	
	
	
	
	
	

	    No
	1
	-
	1
	-
	1
	-
	1
	-

	    Yes
	1.98
	1.58-2.47
	1.93
	1.55-2.40
	1.42
	1.09-1.84
	1.99
	1.49-2.68

	    p =
	<0.001
	<0.001
	0.010
	<0.001

	Treatment costs ($)
	
	
	
	
	
	
	
	

	    < 1650
	1
	-
	1
	-
	1
	-
	1
	-

	    1650 < 6617
	0.40
	0.30-0.54
	0.42
	0.31-0.56
	0.29
	0.20-0.42
	0.84
	0.55-1.29

	    6617 < 16794
	0.21
	0.16-0.29
	0.22
	0.16-0.30
	0.11
	0.07-0.17
	0.46
	0.31-0.69

	    ≥ 16794
	0.07
	0.05-0.11
	0.07
	0.05-0.11
	0.05
	0.03-0.08
	0.14
	0.08-0.22

	    p =
	<0.001
	<0.001
	<0.001
	<0.001

	All treatment in Alberta
	
	
	
	
	
	

	    Yes
	
	
	1
	-
	
	
	1
	-

	    No
	Excluded
	0.52
	0.39-0.70
	-
	0.45
	0.32-0.62

	    P =
	
	
	<0.001
	
	
	<0.001



FIGURE 1 Time to end of wage replacement—fully adjusted model
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2) Interview study.
 Of the 60 injured workers interviewed 35 were from the Atlantic provinces. Within the interview sample 92% (23/25) from Alberta reported that they had been in paid employment since the injury, as did 80% of the Atlantic workers. These proportions were very close to those (90%, 79%) in the main study. However, less than half (43%) from the Atlantic provinces went back to work with the same employer: 87% from Alberta did so. In part, this low rate of return reflected the large proportion of workers who left Alberta after the injury. Among those from the Atlantic provinces, only 7/35 had stayed in Alberta throughout their claim, with no more than three weeks away. The remaining 28 left the province, some (4) because the season for out-of-provinces workers was over, some (7) simply to be at home and others (8) spoke of the financial strain of keeping on two homes while on wage replacement from the WCB. 
Those in the interview sample were also asked about the offer of modified work. Again, the perception of modified work was similar to that in the main study with 54% from Alberta and 37% from the Atlantic provinces reporting that their employer at the time of the injury had made adjustments to their job to help them return to work faster. The interview study, however, also gave insights into why modified work was rejected. Among the seven rejecting or giving up modified duties six were from the Atlantic provinces. Of these three found even the modified work offered to be too hard or painful because of ongoing effects of the injury. The other three felt the modified work offered was inappropriate. There was a rather widespread feeling that the WCB and employers did not recognise that the injured worker had come to Alberta to work hard and make money and that modified work sweeping up or retraining on a computer was not what was needed. They wanted to go back to their own job and would wait until they were fit for that. Rehabilitation in the form of physiotherapy or some other intervention by a health professional was offered by the WCB to all but 4 of the interview participants. Retraining was offered more frequently to those from the Atlantic provinces (37%) compared with those from Alberta (12%) p=0.04). There was some disquiet expressed about the training offered, either because they felt that they were being retrained for a job that paid less well than their job at the time of injury (and so would not allow them to keep a home in each province) or the work would be unavailable in their home province: retraining was seen to focus on a return to work in Alberta.
Although some spoke highly of the medical treatment through the WCB, others were frustrated, either because they felt that the WCB was unwilling for them to be treated in their home province or that, having got back home, there was poor communication, difficult to manage expectations that they fly back to Alberta for assessment or rehabilitation and delays in getting treatment. Those with more severe injuries felt that they could not manage without the support of their families and could not contemplate living alone in a hotel while undergoing assessment and rehabilitation in Alberta.


Discussion
This study was set up to examine whether, among workers injured in Alberta, inter-provincial workers from the Atlantic provinces of Canada took longer to return to work than those from Alberta. Further, it aimed to identify factors associated with any such delay. We have shown that the median days of wage replacement was indeed longer in the Atlantic workers (63 compared with 22 days) and that fewer claims ended in return to work. We identified the lower proportion returning to modified duties and treatment out-of-province as potentially modifiable factors that might narrow the gap in disability days between in-province and out-of-province workers injured in Alberta. The lower return to work in those from out-of-province may in part reflect the more rural communities from which they are drawn [19] and the higher likelihood of being in fixed term or unstable employment, factors which have earlier been related to longer return to work [4][7][8][9] [20][21][22].  However, the higher disability days associated with treatment in the province of domicile rather than employment, and the reports of barriers to return to work in the interview study both suggest that geographic mobility is an additional factor, supporting the earlier observation of longer disability in those employed out-of-state [5].
The study has a number of limitations which need to be considered in interpreting these results. First, it includes only workers whose injury was reported to, and accepted by, the Alberta WCB. Out-of-province workers have to elect to claim compensation in Alberta but the very much higher maximum assessable earning in Alberta than the Atlantic provinces may have resulted in a very high proportion doing so. Second, our measure of total disability days does not truly reflect days lost from work. Those with an outcome of fit-to-work, more common in the Atlantic provinces, may have had additional days without either work or wage replacement. Third, we do not have any objective measure of the severity of the injury. Within a single diagnostic group, such as back pain, it may be possible to infer severity from recorded disease codes [5] or type of intervention [23] and to demonstrate that time to return to work increased with severity. In the current study, including any condition with an accepted claim, health care costs charged to the WCB may act as a proxy, albeit imperfect, for the severity of the injury. Cost may be biased as a measure of severity if charges for less effective treatment continue to accrue for those seeking treatment far from centres of health excellence. Alternatively, health costs may have been underestimated to a greater degree for those leaving Alberta. While the Alberta WCB continued to pay treatment costs wherever incurred, out-of-province workers may have been more likely than those from Alberta to use their own choice of health care service without it being charged back to the WCB, thus shifting costs to publically funded heath-care. Adjustment for health care costs and type of injury reduced but did not eliminate the significance of the HR associated with being from out-of-province. The strong relationship between place of treatment and time lost from work among those from the Atlantic provinces might also, in part, reflect severity. In some instances, a respondent in the interview study reported that the WCB or the employer had paid for them to fly home when the injury was too severe for them to work. Finally, the experiences of those in the interview study, based on only 60 of the 480 injured workers, may not be representative of the whole cohort.
The difference in time to return to work between those from in-province and out-of-province was no longer significant once place of treatment was entered into the Cox regression model. This reflected the very high correlation between the two variables, with the great majority of those treated outside Alberta being from out-of-province. While seeking treatment in the Atlantic provinces was associated with increased disability days, it is not a practice that is readily modifiable. Injured workers need to be with their families and, reflecting this, the policies of the Alberta WCB have recently been amended to allow claimants more say in where treatment takes place.
Finally, it may be important to recognise that while work modification has been found to be a major factor in explaining differences in return to work after back pain [23] and, as part of a multi-domain intervention, for other conditions [24], this may be less applicable to those from out-of-province.  In the interview study some Atlantic workers spoke positively of help from their employer in getting back to work in Alberta: for others the motivation for continued employment with the same company may be dependent on regaining their capacity to earn high wages.
The study provides evidence for the successful functioning of the inter-provincial agreement between Canadian WCBs. Under this agreement, the province in which the injury occurs provides support for both home and out-of-province workers. While those from out-of-province had more days of total temporary disability and a smaller proportion returned to work, there was no evidence that the provision of healthcare or availability of rehabilitation or training was less for those injured after choosing to travel to Alberta to work. The lower (and longer) return to work for those from the Atlantic provinces, may have reflected poorer access to specialist medical services, expedited treatment and rehabilitation in their home province. Equally, the very shortage of highly paid work that led Atlantic workers to seek jobs in Alberta would be a factor in the slower re-engagement in work for those returning to their home province. Wage replacement paid by the Alberta WCB may indeed provide higher income that employment available in the Atlantic provinces. Examination of national time loss figures suggests that the proportion with wage loss benefit for more than two years is much higher in the Atlantic provinces than in Alberta [25].
The conclusion from this study is not that out-of-province workers should necessarily be provided with greater services in Alberta, nor that they should be required to seek health care only in the province of injury. Rather, we would argue that the higher costs for wage replacement associated with extended time off work may be inherent to the practice of employing out-of-province workers for jobs for which there is a shortage of local labour.
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