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Abstract Purpose Organizational-level policies and prac-
tices that promote safety leadership and practices, disability
management and ergonomic policies and practices are con-
sidered key contextual determinants of return to work. Our
objective was to examine the role of worker-reported orga-
nizational policies and practices (OPPs) in return to work
(RTW) and work role functioning (WRF) and the mediating
role of pain self-efficacy and work accommodation. Methods
A worker cohort (n = 577) in Ontario, Canada was followed
at 1, 6 and 12 months post injury. Both RTW (yes/no) and
WRF (WLQ-16) status (3 levels) were measured. OPPs were
measured (high vs. low) at 1 month post-injury. Pain self-
efficacy (PSE) and work accommodation (WA) were included
in mediation analyses. Results OPPs predicted RTW at
6 months (adjusted OR 1.77; 95 % CI 1.07-2.93) and
12 months (adjusted OR 2.07; 95 % CI 1.18-3.62). OPPs
predicted WRF at 6 months, but only the transition from
working with limitations to working without limitations
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(adjusted OR 3.21; 95 % CI 1.92-5.39). At 12 months, OPPs
predicted both the transition from not working to working with
and without limitations and from not working or working with
limitations to working without limitations (adjusted OR 2.13;
95 % CI 1.37-3.30). Offers of WA mediated the relationship
between OPPs and both RTW and WRF at 6 months follow-
up. PSE mediated the relationship between OPPs and RTW
and WRF at 6 months. At 12 months neither mediated the
relationship. Conclusions The findings support worker-re-
ported OPPs as key determinants of both RTW and WREF.
These results point to the importance of WA and PSE in both
RTW and WREF at 6 months.

Keywords Organizational policies and practices - Return-
to-work - Work role functioning - Self-efficacy - Work
accommodation

Introduction

Musculoskeletal disorders (MSDs) remain a significant
global burden. Recent systematic reviews of injury preven-
tion and disability programs found evidence supporting the
effectiveness of disability management programs [1-3].
However, the majority of disability management programs
target workers, health care providers and individual work
accommodation and not the organization and the policies
implemented and practiced [1-3]. Habeck and Hunt [4]
proposed a model of how employer-reported organizational
policies and practices (OPPs) can affect a range of occupa-
tional injury and illness outcomes. Amick [5], Ossmann [6],
Williams [7, 8], Cullen [9], Tveito [10] and Tang [11],
conducted measurement research building on the early work
of Habeck and Hunt reducing the number of scales and items
from the original employer OPP scale and developing a
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worker-reported version. Amick [12] and Katz [13], in a
cohort of workers undergoing carpal tunnel surgery (CTS) in
Maine, USA found OPPs were a strong predictor of both
work absence and work role functioning (WRF). It was
hypothesized OPPs affect return to work (RTW) through
how they affect work accommodation and self-efficacy in
managing pain. Franche [14] has shown how disability
management policies and practices are strong predictors of a
work accommodation offer, which is a well-established
determinant of work absence duration [15-18]. Pain self-
efficacy is one of several psychosocial factors that have been
associated with pain and disability duration after onset of
LBP[19]. There remains little research on the role of OPPs in
RTW and the possible mediating role of self-efficacy in
managing pain and work accommodation.

Theoretical research has highlighted the importance of
considering an expanded range of work outcomes, beyond
work absence duration [20, 21]. In this study, we differ-
entiate between a RTW outcome (reporting being at work
in some function at time of assessment) and a work role
functioning outcome (factoring in the quality of WRF). In
the Maine CTS II Cohort, Amick and Katz found clinical
and economic factors were more important when predict-
ing RTW while job and organizational factors were more
important in predicting WRF [12, 13]. It may be that get-
ting a person back to work is different from getting a
person back to work and functioning well in their job [19].
With the growing emphasis on sustainable RTW and WRF
following injury it is important to replicate this work in
other injured worker populations.

We take advantage of data collected in a cohort of
injured Ontario workers, the Readiness for Return to Work
(R-RTW) Cohort Study, to answer the following questions:

1. Do organizational policies and practices (OPPs) pre-
dict return to work (RTW) and work role functioning
(WRF) work outcomes?

2. Do OPPs differentially predict RTW and WRF work
outcomes?

3. If OPPs predict RTW and WRF, what roles do pain
self-efficacy and work accommodations have in medi-
ating the relationship?

In answering these questions, we consider whether there
are different predictors for two different work outcomes,
RTW and WREF?

Methods
Study Design

The study was conducted using the R-RTW Cohort, a
prospective study of Ontario workers filing a new
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Workplace Safety and Insurance Board (WSIB) lost-time
claim for a work-related back or upper extremity (UE)
MSK disorder in 2005 [16, 22]. Eligibility criteria inclu-
ded: self-reported work absence of at least 5 days within
14 days following injury, claim filing within 7 days of
injury, and 15 years or older. Eligibility was based on
claim filing not on whether entitlement was allowed. The
participants were interviewed by phone at baseline (ap-
proximately 1 month post-injury), 6 and 12 months post-
injury. Ethical approval for the study was granted by the
University of Toronto’s Ethics Review Board. Participants
were given the option to withdraw from the study at any
point.

Sample

A total of 632 eligible claimants completed the baseline
interview at 1 month (61 % participation). Of the baseline
sample, 446 participants completed the 6 month follow-up
(71 % retention) and 383 completed the 12-month follow-
up (61 % retention). In the present study, 55 participants,
who reported a change of employer at 6 or 12 months, were
excluded, leaving a total of 577 participants at baseline
(91.3 % of baseline sample). For the 55 excluded partici-
pants, RTW status and mean WREF scores at 6 month fol-
low-up were similar to those of the included study
participants. However, WRF scores at 12 month follow-up
were significantly lower than those of the included
participants.

At 6 and 12 months follow-up, data were available for
397 and 344 participants, respectively. A complete com-
parison of those lost to follow-up in the full cohort with
those retained is presented elsewhere [22]. Attrition bias
analysis at 12 months showed attriters were more likely to
have a lower educational level, live alone, and work longer
hours at the time of injury. Male attriters were more likely
to be younger, whereas there were no differences in age for
women. Attriters typically had poorer health and return to
work status at baseline than continuing participants in
terms of depressive symptoms, pain and functional dis-
ability and return to work status (further details available
upon request).

Dependent Variables

Work role functioning (WRF) was assessed as one of two
dependent work outcome variables. Based on information
provided about return to work status (see below) and the
16-item version of the Work Limitations Questionnaire
(WLQ-16), a 3-level outcome variable was created indi-
cating whether a participant: (0) had not returned to work,
(1) had returned to work and reported health-related work
limitations for >10 % of the time (working with
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limitations), and (2) had returned to work and reported
health-related work limitations for 10 % or less of the time
(named “working without limitations”). The cut-point of
10 % follows Amick et al. [12] for comparability. If there
was 25 % or more missing items, the overall scale score
was set to missing.

The WLQ-16 covers four domains: output demands (4
items), psychosocial demands (6 items), physical demands
(4 items), and time management demands (2 items). Items
were scored on a 5-point scale, ranging from ‘0O % of the
time’ to ‘100 % of the time’ with ‘50 % of the time’ in the
middle [23, 24]. Individual item scores were averaged, and
transformed to a standardized score of 0-100, with a higher
score indicative of more limitations. Cronbach’s alphas,
used to assess internal consistency, were 0.81 (output
demands), 0.82 (psychosocial demands), 0.66 (physical
demands), 0.76 (time management demands), and 0.84
(WLAQ total) at baseline.

Return to work (RTW) status, reported at baseline, 6 and
12-month follow-up, was used to define RTW (1 = RTW;
0 = no RTW). The variable was constructed by combining
the workers’ responses to: “Have you gone back to work at
any point since your injury (includes part-time or modified
work)?” and “Are you currently working at any job right
now?”

Independent Variable

Worker-reported organizational policies and practices
(OPPs) were assessed at the baseline interview. Following
Amick et al. [12] and Katz et al. [13] we combined 19
questions assessing people-oriented culture (4 items),
safety practices (7 items), disability management policies
and practices (6 items) and ergonomics policies and prac-
tices (2 items) into an overall measure of organizational
support (see ESM Appendix). Employees endorsed how
much they agreed or disagreed with statements on a 1-5
scale. As in the Maine CTS II cohort, the four types of
OPPs are highly correlated and thus any organization can
be described most precisely by a combination of all these
dimensions. A highly supportive organization was identi-
fied by a summative combination of all four subscales
above the median (3.2), which was the identical median
split as in the Maine CTS II cohort. As one OPP item (item
p) directly asks about work accommodations, a primary
mediating variable in our study, it was removed for con-
ceptual reasons and the disability management policies and
practices scale was constructed using the other 5 items.

Mediating Variables

Pain self-efficacy was assessed as a mediator and measured
at baseline and 6 months with a 4-item scale assessing

ability to cope with pain [25, 26]. Three of the four items
were from the return-to-work self-efficacy scale developed
by Shaw and Huang [27]. One item is new. The four items
assess whether a person can continue to work despite pain,
can avoid injury, can manage pain effectively while at
work and will be able to remain at work once back at work
(new item). Each item was rated on a five-point scale
(1 =not at all certain, 5 = completely certain) and a
summative score was calculated, with linear transformation
from 2 to 10 with higher score indicating better abilities to
cope with pain. The internal consistency was 0.76 at both
baseline and at 6-month follow-up [26]. The pain RTW
self-efficacy scale was chosen over the full RTW self-ef-
ficacy scale based on its observed strong predictive validity
and the weak predictive validity of the full RTW scale [26].

Work accommodation was assessed as a mediator at
baseline and new accommodations at 6 and 12 months
follow-up. Work accommodation was measured by asking
“Have you been offered work accommodation?” (yes/no)
and “Did you accept the work accommodation offer?”
(yes/no). Participants were provided the following expla-
nation of a work accommodation prior to being asked the
questions: Work accommodation is when you go back to a
job that is adapted to your physical abilities following your
injury. For example, you can go back to lighter duties,
shorter hours, a changed workstation, or a different job
with the same employer. Other words commonly used are:
“modified work” and “light duties”. For new accommo-
dation at 6 and 12 months follow-up, respondents who
answered “no” about acceptance earlier were asked “Did
you end up accepting a work accommodation offer later
on? (yes/no)”.

Covariates

Demographic covariates included gender, age (15-29,
30-39, 40-49, >50 years), education (some high school,
high school completed, some university/college, univer-
sity/college completed), living with partner (yes/no), chil-
dren under the age of 18 (yes/no), and personal income
(<20,000, 20,000-39,999, 40,000-59,999, >60,000 Cana-
dian dollars).

Clinical covariates included co-morbidity (present/ab-
sent) measured with the Saskatchewan Comorbidity Scale
[28]. Pain intensity was measured with one item from the
Von Korff Pain Scale [29]. Pain site was derived from
worker self reports on the Roland-Morris Back and Quick-
Dash Upper Extremity (UE) baseline questionnaires
[30, 31]. When participants reported pain in both the back
and UE, they completed the Roland—Morris and the
QuickDASH. Scores were converted into a z-score.
Determination of the main pain site, i.e., back or UE, was
based on the highest z-score on the Roland—Morris or the
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QuickDASH. The Short-Form-12 (SF-12) measured phys-
ical and mental health-related quality of life [32, 33].
Depressive symptoms were measured with the 20-item
Center for Epidemiologic Studies Depression (CES-D)
scale [34]. The score has a potential range from 0 to 60
with a higher score denoting more depressive symptoms.
Cronbach’s alpha was 0.92 at baseline. For comparison
with other studies, the CES-D was dichotomized at 16 and
above to reflect individuals at risk for clinical depression
[34].

Job/organizational covariates included unionization
status (yes/no), the number of employees at the workplace
(<20, 20-99, 100-300, >300), and physical demands
assessed by “How physically demanding is your job on
your body?” dichotomized into “low/high”.

Statistical Analysis

Descriptive statistics to characterize the bivariate relation-
ship between potential predictors and both dependent vari-
ables were generated for outcomes at 6 and 12 months to
identify potential predictors for multivariable models
(P < 0.25). The Chi square statistic was used to test the
association between categorized predictors and outcomes.
For continuous predictors, t-tests were used for work absence
and ANOVA tests were used for work role functioning.

Two approaches were used in multivariable analysis. For
the two-level RTW outcome, logistic regression was used to
identify predictors brought forward through bivariate anal-
yses and to investigate mediation effects of pain self-efficacy
and work accommodation. For the three level WRF outcome,
preliminary analyses revealed the proportionality of odds
assumption was violated and thus the three level ordinal logit
model was inappropriate. Therefore, a partial proportional
odds model was used [35]. In estimation, a variable by
variable assessment (using a Score test; P > 0.05) of the
proportionality of odds model was conducted. When odds
were proportional across all levels of WRF then a single risk
estimate is presented. When the odds were not proportional
then two estimates are presented; one for transitioning from
not working to working either with or without limitations and
a second for transitioning from not working or working with
limitations to working without limitations.

Mediation analysis followed accepted procedures [36].
First, adjusted models including OPPs but without either
mediator, pain self-efficacy or work accommodation, were
estimated. Then each mediator was introduced indepen-
dently and then both together. If the OPP effect on either
outcome was being mediated by pain self-efficacy or work
accommodation, then the risk estimate should be reduced
(we set a minimal standard of 10 %). The analysis for this
study was generated using SAS software Version 9.3 (SAS,
Copyright © 2002-2010 SAS Institute Inc. SAS and all
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other SAS Institute Inc. product or service names are reg-
istered trademarks or trademarks of SAS Institute Inc.,
Cary, NC).

Sensitivity analyses were conducted by pain site and by
including the OPP scale as a continuous variable (as
opposed to the dichotomous version used above). The
findings were generally similar to those with the dichoto-
mous version in terms of direction and magnitude of the
effects and how the magnitude of effect responded to
adjustment by confounders and to the two mediating
variables. Therefore, for comparability with previous
research, dichotomized findings are reported.

Results
Sample

Tables 1 and 2 show the detailed sample population char-
acteristics at 6 and 12 months respectively after injury. The
sample was mostly male, with income 20-60,000 (Cana-
dian dollars) and about one-third having a college educa-
tion. Forty-four percent reported levels of depressive
symptomatology at baseline reflecting a high risk of clin-
ical depression. The injured workers worked in jobs with
high physical demands in unionized workplaces, and in
worksites with fewer than 100 employees. The workers had
limited baseline pain self-efficacy in the return to work
process. Over 40 % of the injured workers had still not
been offered work accommodation at baseline and 80 % of
these workers were not offered an accommodation by
6 months.

If workers worked in a highly supportive organization
before injury, at 6 or 12 months post injury they were more
likely to be back at work and back at work functioning well
in the job (Tables 1, 2). As shown in Table 1, a people-
oriented culture, strong disability management policies and
practices, ergonomic policies and practices and safety
practices were associated with returning to work and
functioning well in the job after returning to work. The
patterns persist when return to work yes or no was the
outcome. Coefficients for people-oriented culture and
ergonomic policies and practices were in the appropriate
direction but not statistically significant.

Return to Work

Unadjusted results (Table 3) show OPPs predicted RTW at
6 months (OR = 2.08; 95 % CI 1.32-3.28) and 12 months
(OR = 2.26; 95 % CI 1.36-3.75). After adjustment for
demographic, clinical and job/organizational covariates,
OPPs predicted RTW at 6 months (OR = 1.77; 95 % CI
1.07-2.93) and 12 months (OR =2.07; 95 % CI
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Table 1 Sample characteristics by return to work status (RTW) at 6 (n = 397) and 12 month (n = 344)
Baseline® Six months Twelve months
N = 577
No RTW RTW No RTW RTW
N =103 N =294 N =283 N = 261

Organizational support® (n, %)

Low 277 (48) 61 (59) 121 (41) 51 (62) 108 (41)

High 300 (52) 42 (41) 173 (59) 32 (39) 153 (59)
Organizational policies and practices

People-oriented culture (mean. SD) 3.3(0.9) 3.2(0.9) 3.3 (0.9) 3.1 (0.9) 3.3 (0.8)*

Disability management programs, policies and practices® 3.2 (0.7) 3.0 (0.8) 3.3 (0.7)* 3.0 (0.7) 3.3 (0.7)*

(mean, SD)

Ergonomic policies and practices (mean, SD) 2.8 (0.9) 2.8 (1.0) 2.9 (0.9) 2.7 (0.9) 3.0 (0.9)*

Safety practices (mean, SD) 3.5 (0.8) 3.4 (0.9) 3.6 (0.7)* 3.4 (0.7) 3.6 (0.7)*

Total (mean, SD) 3.2 (0.7) 3.1 (0.7) 3.3 (0.6)* 3.0 (0.6) 3.3 (0.6)*
Gender (n, %)

Female 261 (45) 48 (47) 142 (48) 40 (48) 112 (43)

Male 316 (56) 55 (53) 152 (52) 43 (52) 149 (57)
Age (n, %)

15-29 years 72 (12) 10 (10) 27 (9) 6 (7) 26 (10)

30-39 years 125 (22) 18 (18) 51 (17) 14 (17) 44 (17)

4049 years 211 (37) 38 (37) 112 (38) 27 (33) 105 (40)

>50 168 (29) 36 (35) 104 (35) 35 (43) 86 (33)
Education (n, %)

Some high school 99 (17) 17 21) 34 (13)

High school completed 163 (28) 22 (26) 68 (26)

Some university/college 121 (21) 22 (26) 59 (23)

University/college completed 194 (34) 22 (26) 100 (38)
Personal income (Canadian dollars)

<20.000 76 (14) 21 (21) 31 (1)*

20.000-39.999 215 (39) 37 (38) 111 (40)

40.000-59.999 175 (32) 29 (30) 87 (31)

>60.000 81 (15) 11 (11) 52 (18)
Co-morbidity present (n, %)

No 468 (81) 87 (84.5) 234 (79.6) 60 (72) 221 (85)*

Yes 109 (19) 16 (15.5) 60 (20.4) 23 (28) 40 (15)
Pain site of injury (n, %)

Back 390 (68) 60 (58) 197 (67) 51 (61.5) 176 (67.4)

Upper extremities 187 (32) 43 (42) 97 (33) 32 (38.6) 85 (32.6)
Pain past month (mean, SD) 8.7 (1.8) 8.9 (1.5) 8.7 (1.7) 9.1 (1.3) 8.5 (1.9)*
Physical health (mean, SD) 339 (9.1) 32.7 (8.1) 33.8 (9.1) 32.0 (8.2) 34.5 (9.5)*
Mental health (mean, SD) 46.8 (11.8) 44.3 (12.4) 48.2 (12)* 44.6 (11.6) 48.5 (11.4)*
Depressive symptoms (mean, SD) 16.0 (12.4) 19.21(13.1) 14.26(11.5)* 19.8 (12.8) 12.9 (11.1)
Depression risk (n, %)

No 321 (56) 49 (47.6) 182 (61.9)* 34 (41.0) 173 (66.3)

Yes 256 (44) 54 (52.4) 112 (38.1) 49 (59.0) 88 (33.7)
Pain self-efficacy (mean, SD)

Baseline 6.5 (2.0) 5.7 (2.2) 6.7 (1.8)* 6.2 (2.2) 6.7 (1.9)

Change(baseline—6 mos) 0.2 (2.1) —-0.1 2.4) 0.3 (1.9) —-0.04 2.2) 0.2 (2.0)
Physical job demands (n, %)

Low 191 (33) 26 (25) 112 (38)* 18 (22) 100 (38)

High 386 (67) 77 (75) 182 (62) 65 (78) 161 (62)
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Table 1 continued

Baseline® Six months Twelve months
N = 577
No RTW RTW No RTW RTW
N =103 N =294 N =83 N = 261

Unionized workplace (n, %)

No 246 (43) 46 (45) 111 (38) 39 (47) 96 (37)

Yes 325 (57) 56 (55) 180 (62) 44 (53) 163 (63)
Number of employees at worksite (n, %)

<20 157 (27) 33 (32.0) 66 (22.5) 27 (32) 58 (22)

20-90 175 (30) 32 (31.1) 88 (30.0) 19 (23) 90 (35)

100-299 129 (22) 19 (18.5) 80 (27.3) 24 (29) 54 (21)

>300 114 (20) 19 (18.5) 59 (20.1) 13 (16) 58 (22)
Baseline work accommodation (n, %)

No offer 252 (44) 60 (58.8) 113 (38.4)* 50 (60) 96 (37)*

Yes, but offer rejected 89 (16) 9 (8.8) 43 (14.6) 6 (7) 39 (15)

Yes, offer accepted 234 (41) 33 (32.4) 138 (46.9) 27 (33) 125 (48)
Work accommodation offered first time at 6 month (n, %)

No offer or not first time 322 (81) 91 (88.4) 231 (78.6)* 55 (76) 194 (81)*

Yes, first time offered 75 (19) 12 (11.7) 63 (21.4) 17 (24) 46 (19)
Work accommodation offered first time at 12 months (n, %)

No offer or not first time 78 (94) 249 (95)*

Yes, first time offered 5(6) 12 (5)

* P < 0.05 indicates a significant difference between the RTW and no-RTW group

* Among 632 people, 55 people were excluded for the analyses due to the change of employer

® Item on work accommodation removed from disability management scale

1.18-3.62) (see ESM Appendix 2 for the full models
showing all predictors).

Mediating Effects of Work Accommodation
and Pain Self-Efficacy

As shown in Table 3, the overall effect size for OPP drops, as
predicted, indicating a mediating effect of both work
accommodation (WA) and pain self-efficacy (PSE) at
6 month (OR drops from 1.77 to 1.64 for WA; 1.45 for PSE
and 1.36 for both; the OPP effect becomes non significant).
At 12 months the effects were less consistent (OR drops
from 2.07 to 1.88 for WA; went up to 2.12 for PSE and drops
to 1.88 for both; the OPP effect remained significant and the
drop is <10 %). At 6 months, separate mediating effects for
WA or PSE were found. At 12 months, no mediating effects
were found, but injured workers who received a WA offer
and accepted the offer prior to the end of the 1st injury month
were significantly more likely to return to work compared to
those who do not receive an offer (OR = 4.63; 95 % CI
2.04-10.5). Having a WA offer and the employee rejecting it
also predicted RTW (OR = 5.0; 95 % CI 1.46-17.1). New
WA offers at 6 months (2.66; 95 % CI 1.11-6.38) were also
significant predictors of RTW while new WA offers at
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12 months (OR = 3.61; 95 % CI 0.86-15.2) were not sig-
nificant, but the direction was correct and the magnitude was
significant to other effects. At 12 months, baseline PSE and
improved PSE from baseline to 6 months did not increase the
likelihood of RTW.

Work Role Functioning

Unadjusted results (Table 4) showed that working in a
highly supportive organization increased the likelihood an
injured worker will return to work and function well in
their job at 6 months (OR = 2.69; 95 % CI 1.82-3.95) and
12 months (OR =2.49; 95 % CI 1.66-3.75). After
adjusting for demographic, clinical and job/organizational
covariates, the OPP effects remained significant at both
6 months for the transition from not working or working
with limitation to working without limitation (OR = 3.21;
95 % CI 1.92-5.39) but were marginally non-significant
for the transition from not working to returning to work
with or without limitations (OR = 1.65; 95 % CI
0.99-2.75). At 12 months the odds for both transitions
were proportional and the effect remained significant
(OR = 2.13; 95 % CI 1.37-3.30) (see ESM Appendix 2 for
full model, showing all predictors).
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Table 2 Sample characteristics by work role functioning status (WRF) at 6 (N = 381) and 12 months (n = 334)

Baseline®  Six months Twelve months
N =577
Not Working with ~ Working Not Working with ~ Working
working limitation without working  limitation without
N=103 N=159 limitation N=83 N=129 limitation
N =119 N =122
Organizational support” (n, %)
Low 277 (48) 61 (59.2) 83 (52.2) 31 (26.1)* 51 (61.5) 64 (49.6) 38 (31.2)*
High 300 (52) 42 (40.8) 76 (47.8) 88 (74.0) 32 (38.9) 65 (50.4) 84 (68.9)
Organizational policies and practices
People-oriented culture 3309 3209 3.1(09 3.5 (0.8)* 3.1(0.9) 3.2(0.9) 3.5 (0.8)*
(mean, SD)
Disability management 32(0.7) 3.0(0.8) 3.1(0.7) 3.5 (0.6)* 3.0(0.7) 3.2(0.7) 3.4 (0.6)*
programs, policies and
practicesb (mean, SD)
Ergonomic policies and 2809 28 (1.0) 2.8(0.9) 3.1 (0.8)* 2.7(0.9) 29 (0.9) 3.0 (0.8)*
practices (mean, SD)
Safety practices (mean, SD) 35(00.8) 3409 3.4(0.8) 3.8 (0.5)* 34 (0.7) 3.5(0.8) 3.7 (0.6)*
Total (mean, SD) 320.7) 3.1(0.7) 3.10.7 3.5 (0.5)* 3.0 (0.6) 3.2(0.6) 3.4 (0.5)*
Gender (n, %)
Female 261 (45) 48 (47) 85 (53.5) 48 (40.3) 40 (48) 61 (47.3) 45 (36.9)
Male 316 (56) 55 (53) 74 (46.5) 71 (59.7) 43 (52) 68 (52.7) 77 (63.1)
Age (n, %)
15-29 years 72 (12) 10 (10) 14 (8.8) 12 (10.1) 6 (7) 12 (9.3) 14 (11.5)
30-39 years 125 (22) 18 (18) 25 (15.7) 20 (16.8) 14 (17) 17 (13.2) 26 (21.3)
40-49 years 211 (37) 38 37) 64 (40.3) 44 (37.0) 27 (33) 56 (43.4) 42 (344)
>50 168 (29) 36 (35) 56 (35.2) 43 (36.1) 35 (43) 44 (34.1) 40 (32.8)
Education (n, %)
Some high school 99 (17) 17 (20) 18 (14.0) 14 (11.5)
High school completed 163 (28) 22 (26) 39 (30.2) 27 (22.1)
Some university/college 121 (21) 22 (26) 31 (24.0) 26 (21.3)
University/college completed 194 (34) 22 (26) 41 (31.8) 55 (45.1)
Personal income (Canadian dollars)
<20,000 76 (14) 21 (21) 17 (11.0) 13 (11.5)
20,000-39,999 215(39) 37 (38) 61 (39.6) 44 (38.9)
40,000-59,999 175 (32) 29 (30) 51 (33.1) 33 (29.2)
>60,000 81 (15) 11 (1) 25 (16.2) 23 (20.4)
Co-morbidity present (n, %)
No 468 (81) 87 (84.5) 118 (74.2) 103 (86.6)* 60 (72) 105 (81.4) 112 (91.8)*
Yes 109 (19) 16 (15.5) 41 (25.8) 16 (13.5) 23 (28) 24 (18.6) 10 (8.2)
Pain site of injury (n,%)

Back 390 (68) 60 (58) 105 (66.0) 82 (68.9) 51 (61.5) 93 (72.1) 78 (63.9)
Upper extremities 187 (32) 43 (42) 54 (34.0) 37 (31.1) 32 (38.6) 36 (27.9) 44 (36.1)
Pain past month (mean, SD) 8.7(1.8) 8915 89 (1.3) 8.3 (2.1)* 9.1 (1.3) 8.8(1.5) 8.2 (2.2)*
Physical health (mean, SD) 33.9 (9.1) 32.7(8.1) 32.0(7.7) 36.3(10.2)* 32.0 32.6 (8.6) 36.9 (9.9)*

(8.2)
Depressive symptoms (mean, 16.0 19.2 17.0 (11.7) 10.4 (10.1)* 19.8 16.7 (11.5) 8.2(7.8)*
SD) (12.4) (13.1) (12.8)
Depression risk (n, %)
No 321 (56) 49 (47.6) 85 (53.5) 89 (74.8)* 34 (41.0) 66 (51.2) 103 (84.4)*
Yes 256 (44) 54 (52.4) 74 (46.5) 30 (25.2) 49 (59.0) 63 (48.8) 19 (15.6)

Pain self-efficacy (mean, SD)
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Table 2 continued

Baseline®  Six months Twelve months
N =577
Not Working with ~ Working Not Working with ~ Working
working limitation without working  limitation without
N=103 N=159 limitation N =83 N =129 limitation
N =119 N =122
Baseline 6.5(2.0) 5722 63(1.8) 7.2 (1.6)* 62 (2.2) 64(.9) 7.1 (1.7)*
Change (baseline—6 mos) 0221 -0.1 0.1 (2.0) 0.8 (1.9)* —0.04 —0.3 (2.0) 0.8 (1.9)%
2.4) (22)
Physical job demands (n, %)
Low 191 (33) 26 (25) 53 (33.3) 52 (43.7)* 18 (22) 42 (32.6) 54 (44.3)*
High 386 (67) 77 (75) 106 (66.7) 67 (56.3) 65 (78) 87 (67.4) 68 (55.7)
Number of employees at worksite (n, %)
<20 157 (27) 27 (32) 24 (18.6) 33 (27.1)
20-90 175 (30) 19 (23) 50 (39.1) 39 (32.0)
100-299 129 (22) 24 (29) 28 (21.9) 23 (18.9)
>300 114 (20) 13 (16) 26 (20.3) 27 (22.1)
Baseline work accommodation (n, %)
No offer 252 (44) 60 (58.8) 62 (39.0) 45 (37.8)* 50 (60) 45 (35.2) 49 (40.2)*
Yes, but offer rejected 89 (16) 9 (8.8) 18 (11.3) 21 (17.7) 6 (7) 12 (9.4) 25 (20.5)
Yes, offer accepted 234 (41) 33(324) 79 (49.7) 53 (44.5) 27 (33) 71 (55.5) 48 (39.3)
Work accommodation offered first time at 6 month (n, %)
No offer or not first time 322 (81) 91 (88.4) 124 (78.0) 94 (79.0)* 55 (76) 97 (83.6) 89 (78.1)
Yes, first time offered 75 (19) 12 (11.7) 35 (22.0) 25 (21.0) 17 (24) 19 (16.4) 25 (21.9)
Work accommodation offered first time at 12 months (n, %)
No offer or not first time 78 (94) 123 (95.4) 116 (95.1)
Yes, first time offered 5 (6) 6 (4.7) 6 (4.9)

* P < 0.05 indicates a significant difference between the RTW and no-RTW group

% Among 632 people, 55 people were excluded for the analyses due to the change of employer

® Item on work accommodation removed from disability management scale

Mediating Effects of Work Accommodation
and Pain Self-Efficacy

As shown in Table 4, the overall effect size for OPPs dropped
>10 % for the marginally non-significant transition from not
working to working with limitations for both WA (from 1.65
to 1.42) and PSE (from 1.65 to 1.34). While the effects for the
transition from not at work or working with limitations to
working without limitations dropped—the change did not
result in a transition to non-significance for the OPP effect
(for WA from 3.21 to 2.89 and for PSE t0 2.65). Both WA and
PSE were mediating the effects of OPPs on 6 month WRF.
Baseline WA offers during the 1st month after injury pre-
dicted the transition from not working to working with or
without limitations (WA offer rejected OR = 4.05; 95 % CI
1.45-11.3 and WA offer accepted OR = 2.90; 95 % CI
1.49-5.63) but not the transition from not working or
working with limitations to working without limitations. A
similar effect was observed with new WA offers at 6 months
(OR = 4.98;95 % CI2.2-11.3). PSE at baseline and change
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in PSE were statistically significant predictors of all transi-
tions (see ESM Appendix 2). At 12 months, the effects for
WA and PSE on OPPs were nominal (for WA from 2.13 to
2.02 and for PSE to 2.10). Neither WA nor PSE appeared to
mediate the effects of OPPs on 12 months WRF. At
12 months, WA effects at baseline and new WA offers at 6
and 12 months were significant for both getting back to work
and for functioning well in the job (see ESM Appendix 2). At
12 months, baseline PSE (OR = 1.45; 95 % CI 1.17-1.79)
and changes in PSE (OR = 1.70; 95 % CI 1.40-2.08) were
significant only in the transition from not working to back at
work.

Sensitivity Analyses

The OPP effects persisted when a continuous predictor was
used instead of the median split suggesting this was not a
function of how OPPs were operationalized. Whether
results varied by pain site, upper extremity or back, was
examined and the effects were more varied and
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Table 3 Odds ratios (95 % Cls) for examining mediating effects of work accommodation (WA) and pain self-efficacy (PSE) on the relationship
between organizational policies and practices dimensions and return to work at 6 and 12 months

Model using dichotomous OPP Odds ratio (95 % CI) of organizational policies and practices (OPP)

High support versus low support

6 month RTW status 12 month RTW status

Unadjusted (Model 1)

Adjusted with covariates (Model 2)

Adjusted with covariates + WA (Model 3)
Adjusted with covariates + PSE (Model 4)
Adjusted with covariates + WA + PSE (Model 5)

2.08 (1.32 3.28)%*
1.77 (1.07 2.93)*
1.64 (0.97 2.77)
1.45 (0.86 2.45)
1.36 (0.79 2.36)

2.26 (1.36 3.75)%*
2.07 (1.18 3.62)*
1.88 (1.01 3.49)%
2.12 (1.16 3.86)*
1.88 (1.00 3.51)*

All 6 month models were adjusted for personal income, pain site, pain in the past month, depressive symptoms, physical job demands, unionized
workplace, number of employees, baseline, 6 month work accommodation offers, baseline pain self-efficacy and change in pain self-efficacy
from baseline to 6 months

All 12 month models were adjusted for education, co-morbidity present, pain in the past month, physical health, depressive symptoms, physical
job demands, unionized workplace, number of employees, baseline, 6 and 12 month work accommodation offers, baseline pain self-efficacy and
change in pain self-efficacy from baseline to 6 months

* P <0.05; ** P <0.01

Table 4 Odds ratios (95 % Cls) for examining mediating effects of work accommodation (WA) and pain self-efficacy (PSE) on the relationship
between organizational policies and practices dimensions and work role functioning at 6 and 12 months

Model using dichotomous OPP Odds ratio (95 % CI) of organizational policies and practices (OPP)

High support versus low support

6 month Work role functioning status 12 month work role functioning status

Unadjusted (Model 1)
Adjusted with covariates (Model 2)

2.69 (1.83 3.96)%*
1.65 (0.99 2.75)*
3.21 (1.92 5.39)"x*
1.42 (0.83 2.42)*
2.89 (1.71 4.88)xx
1.34 (0.78 2.32)°
2.65 (1.53 4.59)"x
1.23 (0.70 2.16)*
2.66 (1.49 4.74)°x

2.49 (1.66 3.75)%**
2.13 (1.37 3.30)%*:*
Adjusted with covariates + WA (Model 3) 2.02 (1.24 3.28)**
Adjusted with covariates + PSE (Model 4) 2.10 (1.27 3.47)**

Adjusted with covariates + WA + PSE (model 5) 1.84 (1.09 3.08)*

All 6 month models were adjusted for gender, personal income, co-morbidity present, pain site, pain in the past month, physical health,
depressive symptoms, physical job demands, baseline, 6 month work accommodation offers, baseline pain self-efficacy and change in pain self-
efficacy from baseline to 6 months

All 12 month models were adjusted for gender, education, co-morbidity present, pain in the past month, physical health, depressive symptoms,
physical job demands, number of employees, baseline, 6 and 12 month work accommodation offers, baseline pain self-efficacy and change in
pain self-efficacy from baseline to 6 months

* P <0.05; ** P <0.01
* 0dds ratio of (working with/without limitation) versus not working

° 0dds ratio of (working without limitation) versus (working with limitation and not working)

inconclusive due to sample size limitations (results avail-
able from the first author upon request).

(RTW) and work role functioning (WRF). WA offers
mediated the relationship between OPPs and both RTW
and functioning without limitations in the job at 6 months
follow-up. PSE mediated the relationship between OPPs
and RTW and functioning without limitations in the job at
6 months. Neither WA nor PSE mediate the relationship

Discussion

In a prospective cohort of Canadian workers filing workers’
compensation claims, worker-reported organizational
policies and practices (OPPs) predicted both return to work

between OPPs and RTW or functioning without limitations
in the job at 12 months. Importantly, when examining the
mediating effects of WA and PSE, only for 6 month RTW
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do the OPP effects become non-significant. Our results
point to the important independent effects of OPPs on both
RTW and WREF.

The results replicate and expand on findings from the
Maine Carpal Tunnel II cohort study [12, 13] and earlier
R-RTW Cohort work [14]. We considered whether using
different work outcomes resulted in different predictors.
Hypothetically, getting a worker back to work is easier to
manage because an injured worker can return to work with
or without work limitations. Simply returning to work is
not a good indicator of whether the person has returned to
work and is functioning well in his or her job, [5, 22] which
has direct implications for RTW sustainability. Being
injured in a highly supportive organization has consistent
effects across all models as do the effects of high levels of
depressive symptoms and of high physical demands. PSE
was important across outcomes (except 12 month RTW),
but more important in helping the worker return to work
and function well in the job. WA matters across all out-
comes except for 6 month WRF where the effect becomes
non-significant when PSE is in the model. These findings
differ from the Maine CTS II findings where no significant
WA effect was found. Supporting healthy working lives
following a work-related injury may be different than just
getting the injured worker back to work. More research is
needed on this important topic. The findings clearly indi-
cate that work disability can only be solved in collaboration
with the workplace [37-39].

The mediating effects of WA are new. While there is a
large literature on self-efficacy as a predictor of behavior
change in the management of chronic diseases and a
growing literature in RTW and work disability, these
findings are the first to suggest this important mechanism is
at least partially driven by organizational support. A small
number of published studies examining the role of self-
efficacy in mediating the job stress health relationship have
produced mixed results [40—42]. Theoretically, the findings
support one key causal pathway in the socio-cognitive
theory; the role of the perceived environment on self-effi-
cacy in behavior change [43]. Importantly, we measured
pain self-efficacy in the RTW context. Measuring context-
specific self-efficacy helps to avoid measurement bias
associated with misattribution of perceived competencies
associated with other more general contexts [44]. We chose
to use the pain self-efficacy subscale of the RTW self-
efficacy scale based on construct and predictive validity
[25, 26]. With respect to the Readiness for Change Model,
[45] this research supports the importance of considering
OPPs in relation to the three vectors of readiness-self-ef-
ficacy, decisional balance, and change processes. We
believe that our findings emphasize the determinant role of
OPPs in predicting RTW and WRF.

@ Springer

The research has several strengths. It used a large
sample and strong statistical analyses including many
potential covariates in a multidimensional model of RTW
and WRF. There is temporal ordering, not only for OPPs
predicting outcomes, but also for OPPs predicting change
in PSE and new WA offers. While we had significant
variability in the size of the organizations, it could be
hypothesized that organizations of different sizes may have
more resources to be successful in WA. Further research
should examine the impacts of organizational size on the
mediating effects. Still all data are based on self-reports.
Hence, some unmeasured variables may explain the rela-
tionship between OPPs and RTW and WRF and the
mediating effects of PSE and WA. In other research,
Habeck and colleagues have shown that OPPs are repre-
sented in observed organizational policies and practices
supporting the validity of self-reports [4]. Amick and col-
leagues have found strong correspondence between man-
ager and worker reports of OPPs especially in unionized
organizations [7]. Finally, predictors were assessed one-
month post injury so that some effects may have already
played out by 1 month post-injury.

There are some important lessons from this work.
Choose your outcome carefully: different outcomes lead to
different predictors. Future work will examine whether one
specific OPP, like disability management or ergonomics
policies and practices, is driving the observed effects.
Furthermore, other pathways through which OPPs can
affect RTW and WRF should be considered.
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