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Abstract Introduction We report on the development and
validation of a 10-item scale assessing self-efficacy within
the return-to-work context, the Return-to-Work Self-Effi-
cacy (RTWSE) scale. Methods Lost-time claimants com-
pleted a telephone survey 1 month (n = 632) and 6 months
(n = 446) after a work-related musculoskeletal injury.
Exploratory (Varimax and Promax rotation) and confir-
matory factor analyses of self-efficacy items were con-
ducted with two separate subsamples at both time points.
Construct validity was examined by comparing scale
measurements and theoretically derived constructs, and the
phase specificity of RTWSE was studied by examining
changes in strength of relationships between the RTWSE
Subscales and the other constructs at both time measures.
Results Factor analyses supported three underlying factors:
(1) Obtaining help from supervisor, (2) Coping with pain
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(3) Obtaining help from co-workers. Internal consistency
(alpha) for the three subscales ranged from 0.66 to 0.93.
The total variance explained was 68% at 1-month follow-
up and 76% at 6-month follow-up. Confirmatory factor
analyses had satisfactory fit indices to confirm the initial
model. With regard to construct validity: relationships of
RTWSE with depressive symptoms, fear-avoidance, pain,
and general health, were generally in the hypothesized
direction. However, the hypothesis that less advanced
stages of change on the Readiness for RTW scale would be
associated with lower RTWSE could not be completely
confirmed: on all RTWSE subscales, RTWSE decreased
significantly for a subset of participants who started
working again. Moreover, only Pain RTWSE was signifi-
cantly associated with RTW status and duration of work
disability. With regard to the phase specificity, the strength
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of association between RTWSE and other constructs was
stronger at 6 months post-injury compared to 1 month
post-injury. Conclusions A final 10-item version of the
RTWSE has adequate internal consistency and validity to
assess the confidence of injured workers to obtain help
from supervisor and co-workers and to cope with pain.
With regard to phase specificity, stronger associations
between RTWSE and other constructs at 6-month follow-
up suggest that the association between these psychological
constructs consolidates over time after the disruptive event
of the injury.

Keywords Self-efficacy - Return-to-Work - Validity -
Questionnaire

Introduction

Return-to-work (RTW) has been defined as a health-related
behavior involving elements of motivation and self-man-
agement, influenced by physical, psychological, and social
factors [1].

One theoretical model that has embraced a behavioral
formulation of RTW is the Readiness for Return-to-Work
(RRTW) Model [2]. This model focuses on the interper-
sonal and systemic aspects of work disability, and com-
bines elements from existing theories: the Readiness for
Change Model that describes stages in the process of
adopting healthy behavior [3], and the Phase Model of
Occupational Disability that describes temporal shifts in
disability-related beliefs and behaviors [4, 5]. The Readi-
ness for Change Model [3, 6, 7] addresses the motivational
factors contributing to and maintaining behavior change.
This model proposes that relative to a given behavior
change, individuals will find themselves at a certain
motivational stage. The model has received strong empir-
ical support and it is particularly well validated in the area
of health-risk behaviors [7-9].

The Phase Model of Occupational Disability stresses the
phase specificity of risk factors: Physical and injury factors
are determining predictors of disability in the acute phase
(up to 1 month), whereas psychosocial factors have stronger
predictive value in the subacute (2-3 months) and chronic
phases of disability (more than 3 months) [2, 10, 11].

The application of both models to the behavior of
returning to work has been considered by Franche and
Krause [2]. The RRTW model proposes that relative to a
given behavior, individuals progress from one stage to the
other. Five stages of change are proposed: Precontempla-
tion, Contemplation, Preparation-for-Action, Action, and
Maintenance. These stages have been described in detail
previously as they apply to RTW [2, 12]. In the RRTW
model each stage is determined by three dimensions of

change: individuals’ decisional balance, self-efficacy, and
change processes about RTW. For instance—and related to
this study—self-efficacy is hypothesized to increase as an
individual progresses to more advanced stages of Readi-
ness [2].

A first step in the application of the RRTW Model
consists of the development and validation of the RRTW
Scale [12]. The next step in the application of the RRTW
Model is the development and validation of scales mea-
suring the three determinants of the change stage: deci-
sional balance, self-efficacy, and change processes [12].
The main goal of this current study is the development and
validation of the RTWSE Scale.

According to Bandura’s social cognitive theory [13],
self-efficacy is the prime factor influencing behavior and
has been defined as “people’s beliefs in their capabilities to
organize and execute the courses of action required to
produce given attainments.” Bandura’s self-efficacy theory
asserts that psychological treatments facilitate behavior
change by creating and strengthening expectations of self-
efficacy [14]. Several authors emphasize the role of self-
efficacy in the RTW process [15-17] and in the work
disability prevention framework [17-19]; however, a
comprehensive understanding of the role of self-efficacy on
development and duration of work disability is still lacking.
In patients having suffered a cardiac event, self-efficacy
measured early in the recovery process was the strongest
predictor of I-month self-reported full-time or part-time
RTW, independent of disease severity, age, job classifica-
tion, and gender [20]. Patients with high self-efficacy levels
returned to work earlier than those with low self-efficacy
levels [20]. Labriola et al. [17] found that self-efficacy
scores were significantly lower in workers with sickness
absence as opposed to workers who were working. Brou-
wer et al. [21] found a significant association between self-
efficacy and the time to RTW in workers sick-listed for a
duration of 6-12 weeks in a 10-month follow-up study.
The estimated hazard (HR) of a shorter time to RTW was
1.42 times higher in individuals who reported a higher self-
efficacy level compared to those with a lower self-efficacy
level.

These results underscore the importance of increasing
workers’ self-efficacy in the recovery process. Conflicting
findings were found in a study of Labriola et al. [17] and
of Lotters et al. [22]. Labriola et al. [17] found no sta-
tistically significant association for self-efficacy with later
onset of sickness absence or with RTW in workers with
sickness absence for three weeks or more. In a 1-year
follow-up study of Lotters et al. [22], depressive symp-
toms and poor physical health, but not self-efficacy, were
associated with duration of lost-time benefits in workers
with musculoskeletal disorders four to five weeks post-
injury.
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Differences in populations, measurements, and out-
comes make it difficult to compare results of these studies
and to explain the conflicting findings. However, one of the
main limitations of the above studies and a possible reason
for conflicting findings is the absence of a self-efficacy
measurement specific to RTW. Indeed, there is a need to
develop and validate a measurement of self-efficacy for
RTW, as no self-efficacy questionnaire has been validated
within the RTW context. Furthermore, differences in
results might be explained by the progressing phases of
disability and the related “phase specificity’’ of risk fac-
tors, i.e. the impact of risk factors which may vary across
different phases of the disablement process [4, 10-24].
Dasinger et al. [23] demonstrated that physical job and
injury factors have a time-varying impact on duration of
disability. They found in a study among workers’ com-
pensation claimants that previous back injury predicts
shorter disability only during the subacute/chronic dis-
ability phases. Krause et al. [10] found in their study that
high job control and supervisor support are only associated
with higher RTW rates during the subacute/chronic dis-
ability phase starting 30 days after injury. Up to now, the
phase specific impact of self-efficacy on the time to RTW
has not been investigated but is of interest.

The aim of the present study was to develop and validate
a scale that would measure RTWSE as self-reported by
injured workers with back and upper extremity (UE)
musculoskeletal (MSK) disorders, and to examine the
phase specific effects of self-efficacy. To accomplish this
aim, based on a qualitative study in back-injured workers
of Shaw and Huang [1], the authors complied a 10-item
RTWSE scale with the goal of assessing self-efficacy of
workers to return to work within two conceptual domains:
(1) controlling pain at work and (2) obtaining help.

The new adapted scale was validated by conducting
factor analyses (exploratory and confirmatory) with sepa-
rate samples (cross-validation) and by exploring its con-
struct validity—that is, correlations expected based on
theory—between scale measurements and theoretically
derived constructs. A correlation structure that supports the
hypothesized pattern contributes evidence of construct
validity [25]. To investigate stage specificity of the
RTWSE scale, changes over time as to strength of the
association with self-efficacy and other theoretically
derived constructs, factor analyses and construct validity at
1-month follow-up (T1) and 6-month follow-up (T2) were
reported.

Hypotheses

The constructs used to establish the scale’s construct
validity are based on the RRTW model.
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Primary Hypotheses

Low self-efficacy will be associated with:

1. Less advanced stages of change: The RRTW model
proposes that, relative to a given behavior, individuals
progress from one stage to the other, and that each
stage is determined by individuals’ decisional balance,
self-efficacy, and change processes concerning RTW.
Less advanced stages of change are related to lower
self-efficacy [2].

2. Less optimal RTW status: Previous research with
work-disabled workers indicates that self-efficacy is
significantly associated with work status. Lower self-
efficacy scores are associated with sickness absence
compared to a working subsample [17], and a high
level of self-efficacy is positively associated with
RTW [12, 20].

3. Lower perception of social support from supervisor
and co-workers: Workers feel more confident to return
to work if employers demonstrate support, and if the
injured workers can request help from co-workers
[1, 10, 24, 26]. These workers are likely to be more
deeply embedded in the team’s social structure and
may feel sufficiently supported so that they can ask for
help from their co-workers [27].

4. Within the Phase Model of Occupational Disability,
psychosocial factors have been described as having
stronger predictive value of disability in the subacute
and chronic phases [2, 10, 11]. With regard to this phase
specificity of risk factors [4, 10, 24], the strength of
relationships between self-efficacy—as a psychosocial
factor—measured with the RTWSE Scale and the other
constructs will be stronger 6 months post-injury
(chronic phase) as compared to 1 month (acute phase)
post-injury.

Secondary Hypotheses

Low self-efficacy will be associated with:

1. More impaired levels of physical health, mental health
(including depressive symptoms), and functional abil-
ity: Previous research on Readiness for Self-manage-
ment of Pain shows that individuals in less advanced
stages of change report higher levels of pain, and higher
levels of depressive symptomatology [28]. Depressive
symptomatology has a significant impact on self-
efficacy in general [29] and on return-to-work rates [2].

2. Higher levels of pain: Previous research on Readiness
for Self-management of Pain shows that individuals in
less advanced stages of change report more severe pain
[28].
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Methods
Study Design

This study was conducted within the sampling frame of
the RRTW cohort [12, 30], a prospective cohort study of
lost-time claimants with work-related back or UE MSK
disorders, who were recruited in cooperation with the
Workplace Safety and Insurance Board (WSIB) of
Ontario, Canada. A detailed description of the participant
recruitment procedure has been published elsewhere [12].
Data were obtained from two separate sources: partici-
pant structured interviews and the WSIB administrative
database. Participants were interviewed by phone 1, 6,
12, and 24 months post-injury. For this study, the self-
report data were obtained from 1-month and 6-month
interviews, with the socio-demographic data being col-
lected from the 1-month interview. Participants provided
information on RTW experiences, health outcome, and
work characteristics. Routinely captured claim informa-
tion, such as time receiving wage replacement benefits
and claim status, was extracted from the WSIB database
and linked to the interview data when written consent for
linkage was provided by the participant. The study was
approved by the University of Toronto Ethics Review
Board.

Measurements
Return-to-Work Self-Efficacy Scale

A group composed of two clinical psychologists, a psy-
chometrist, and a graduate student in community research,
all with expertise in occupational health, developed the
original pool of items for the scale. Eight items of the
10-item RTWSE Scale originate from scales developed by
Shaw and Huang [1]: three items from the subdomain
“ability to cope with pain” (pain-tolerate, pain-prevent,
pain-manage), five items from the subdomain “obtaining
help from others,” (three items from the content area of the
“help from supervisor” and two items within the content
area of “help from co-workers”). Furthermore, two items
of self-efficacy for RTW were added: one additional item
within the content area of the supervisor and one item with
regard to general self-efficacy. The format of the items was
based on the one used in the Arthritis Self-efficacy Scale
[31]. There were five response options; for each item par-
ticipants were asked to rate their confidence with regard to
each item on a five-point scale (0 = not at all certain,
4 = completely certain). The higher the score on the
Self-efficacy for RTW Scale, the higher someone’s
self-efficacy.

Socio-Demographic Characteristics

Age, gender level of education and annual personal income
were assessed by self-report.

Readiness for Return-to-Work

Stages of Change Stages of change were assessed with
the RRTW Scale, a 22-item measurement with 13 items for
Non-working individuals, and 9 items for Working indi-
viduals (those people who have returned to work). The
items in this scale reflect closely but not perfectly the
stages described in the theoretical framework of the RRTW
model [2]: Non-working individuals are in the first stages
of the RRTW model (Precontemplation, Contemplation,
Prepared-for-Action Behavioral, Prepared-for-Action Self-
evaluative). Working individuals are found in two stages
of Maintenance (Uncertain Maintenance and Proactive
Maintenance). Previous research has had mixed results
concerning the presence of the five mutually exclusive
stages defined by Prochaska [39, 40]. In earlier empirical
work with the RRTW cohort, some difference in stage
structure were found. The Prepared-for-Action stage split
into two separate factors: The action stage seemed to be
interpreted as a maintenance stage, while the maintenance
stage split further into two different factors as well. The
psychometric properties of the RRTW Scale in our cohort
confirmed good internal (exploratory and confirmatory
factor analyses) and external validity (construct validity)
[12].

One limitation of the current analysis is that while the
full scale was completed by a sample at 1-month follow-
up, only 8 of the 13 items for Non-working participants and
7 of the 9 items for Working participants were included due
to pressure to shorten the length of the questionnaire. To
confirm that this version of the RRTW Scale at 6-month
follow-up is similar to the version at 1-month follow-up,
we correlated the results of both versions at 1-month data
for each dimension separately. For four of the dimensions
(Precontemplation, Contemplation, Prepared-for-Action
Behavioral and Proactive Maintenance) the correlation was
1.000. For the dimension Uncertain Maintenance a corre-
lation of 0.904 was found. And for the dimension Prepared-
for-Action Self-evaluative, a correlation of 0.72 was found.
Hence, the pattern of correlations suggested a strong cor-
respondence between the two versions of the scale.

RTW Status
At baseline, four mutually exclusive RTW status groups

were constructed, based on the workers’ responses to the
following yes/no questions: “Have you gone back to work
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at any point since your injury (including part-time or
modified work)?” and “Are you currently working at any
job right now?” The four groups were: (1) sustained first
return to work (RTW-S), (2) return to work with recur-
rence(s) of work absence and working at time of interview
(RTW-R working), (3) return to work with recurrence(s) of
work absence and not working at time of interview (RTW-
R not working), and (4) no return to work (No RTW). In
the analyses, we collapsed the two RTW groups with
recurrence(s) groups into one group (RTW-R). RTW status
was assessed at each follow-up.

Work Absence Duration and Compensation Characteristics

The number of work days missed due to the injury was
collected at the time of interview by self-report. In addi-
tion, the number of calendar days receiving wage
replacement benefits (100% benefits) was obtained from
the WSIB administrative database only for participants
who provided written consent for linkage of questionnaire
data and WSIB data.

Social Support at Work

Supervisor Support The Supervisor Support after Injury
Scale assessed the quality of supervisor interaction with the
injured worker with respect to the injury on a scale from 1
(strongly disagree) to 5 (strongly agree). This scale was
based on items from a previously used questionnaire [37]
and also included items developed for the purpose of this
study by a clinical psychologist, an organizational psy-
chologist, a psychometrist, and a graduate student in
community health, reflecting the concept of legitimacy
[38], that is, the degree to which an injured worker feels
believed by others regarding the authenticity of their injury
and of their symptoms. Legitimacy is of particular rele-
vance to injuries and illnesses that involve work absences
and are “invisible,” such as back pain. Principal compo-
nent analysis with our baseline sample revealed a single
factor that explained 58% of the variance of this 7-item
scale, that is, supervisor (o« = 0.88) [unpublished analyses].

Health Outcome

Current pain level was assessed with two items from the
intensity subscale of the Von Korff Pain Scale [32]. Par-
ticipants were asked to rate their pain from their workplace
injury “right now” on a scale from 0 (no pain) to 10 (pain
as bad as could be) at that moment in time, as well as their
usual level of pain over the past month. Both items were
highly correlated (R = 0.67, P < 0.01) and only the item
on “pain right now” was used for the current analyses.

@ Springer

Depression The 20-item Center for Epidemiologic
Studies Depression (CES-D) [33] Scale was used to mea-
sure depressive symptoms. The items reported the fre-
quency of occurrence of symptoms in the past week on a
four-point rating scale ranging from “rarely or none of the
time” (<1 day) to “most of the time” (5-7 days). The
scores ranged from O to 60 with a higher score denoting
more depressive symptoms. CES-D scores > 16 are
indicative of individuals at risk for clinical depression [33].
The internal consistency was 0.92, measured in the base-
line sample [30].

General health was assessed with the 12-Item Short-
form Health Survey (SF-12), a 12-item version of the
SF-36 [34] to measure physical (PCS12) and mental
(MCS12) health. The scores ranged from O to 100, with a
higher score indicating better health. The psychometric
properties of the SF-12 were good: coefficients for test-
retest reliability, measured over two weeks, were 0.89
(PCS12) and 0.76 (MCS12) [34, 35]. Good internal con-
sistency, validity, and responsiveness have been reported in
patients with low back pain [36]. In the present study, the
internal consistency was 0.89 (PCS12) and 0.86 (MCS12)
at baseline.

Statistical Analyses

Factor analysis was conducted using exploratory maximum
likelihood factor analysis and confirmatory factor analysis
to validate the new RTWSE Scale at 1-month follow-up
and 6-month follow-up. The sample at 1-month follow-up
(n = 632) and 6-month follow-up (n = 446) was randomly
divided into two equal subsamples to allow for the cross-
validation of a first subsample using exploratory factor
analysis with a second and different subsample that used
confirmatory factor analysis. Exploratory maximum likeli-
hood factor analysis was conducted, with orthogonal and
oblique rotations, on the items from the first subsample at
1-month follow-up (n = 331) and 6-month follow-up
(n = 220) in order to determine the underlying factor
structure. Both rotations, Varimax (orthogonal) and Pro-
max (oblique), were used because the correlations between
emerging factors were initially unknown. If the pattern of
correlation is similar using these two types of rotation, the
solution from the exploratory factor analyses with Varimax
rotation is then retained as this method tends to spread the
variance equally between factors [41]. In determining the
number of factors, Scree test criteria and explained vari-
ance were used. Items with loadings of .40 or higher were
retained. Confirmatory factor analysis (CFA) was per-
formed with the second subsample at 1-month follow-up
(n = 331) and at 6-month follow-up (n = 220) to test the
factor solution stemming from the first exploratory factor
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analysis. Using SAS 9.1 software [42] for the CFA, the
Maximum Likelihood Estimation method was utilized to fit
the model. Multiple indices such as the Chi-square/degrees
of freedom ratio (y*/df), the “Bentler and Bonnett’s
Non-normed Index” (NNFI), the “Bentler’s Comparative
Fit Index” (CFI), the “Bollen Non-normed Index Delta2”
(IFI), as well as the “Root Mean Standard Error of
Approximation” (RMSEA) were used to assess the fit of
the models. Regarding the cut-off criteria of these indices,
a xz/df ratio of less than 5 [43], NNFI, CFI, and IFI higher
than .90, and RMSEA less than .08 [44] were taken to
indicate a good fit for the model [45, 46]. Internal validity
(Cronbach’s alpha) for each of the dimensions extracted
from the CFA was examined.

Construct validity was examined in several ways. First,
we examined Pearson correlations between RTWSE Sub-
scales and the theoretically relevant constructs. Second,
t-tests were used to make multiple comparisons of RTWSE
levels between groups based on work status (working/not
working) and with low versus high levels of health-related
outcomes, supervisor support, and self-reported duration
of work disability, as based on the median split. Third,
ANOVA tests were conducted to compare RTWSE levels
between the four mutually exclusive RTW status groups.
Fourth, participants were grouped into one of five Readiness
stage-based groups based on their highest scores on the
factorially derived readiness dimensions of Contemplation,
Prepared-for-Action Behavioral, Prepared-for-Action Self-
evaluative, Uncertain Maintenance, and Proactive Mainte-
nance. Given that only five individuals had their highest
score on the Precontemplation dimension, we excluded
these individuals from any readiness group created. Partic-
ipants with a tie between two subscales for the highest score
were then placed in the least advanced group. Participants
were excluded from the stage allocation approach if their
highest score was equivalent on three subscales. This
approach has been described elsewhere, while they were
used in the validation study for the RRTW Scale [12]. Two-
sided ANOVA tests were conducted to compare RTWSE
levels between the five Readiness stage-based groups. Since
the direction of hypothesized changes is specified in the
hypotheses the significance level for all other statistical
tests, correlations and #-tests, was set at 0.05 one-sided.

Results

Participation Rates, Timing of Interviews,
and Description of the Sample

A total of 632 claimants completed the baseline telephone
interview 1 month post-injury with a participation rate of
61%, consistent with participation rates of other cohort

studies of adults with MSK conditions which range
between 55% [47] and 63% [48]. A detailed description of
the flow of participants is found elsewhere [30, 49]. A total
of 446 participants completed the 6-month interview with a
retention rate of 71%. Average time between injury date
and the baseline interview date was 29.6 days (SD = 6.2;
range 15-46 days). For the 6-month interview, the average
time between injury date and interview date was 178 days
(SD = 11.1; range 157-215 days). The socio-demographic
characteristics of the sample at 1-month follow-up and
6-month follow-up are presented in Table 1.

Selection and Attrition Bias Analyses

Selection bias analyses conducted with WSIB data,
described elsewhere [30], revealed that baseline partici-
pants and non-participants were generally comparable as to
firm size, industrial sector, and income. However, partici-
pants were more likely to be older and female, and
participants with accepted claims were more likely to be
receiving wage replacement benefits for a longer duration
and to have a higher rate of re-instatement of wage
replacement benefits 6 months post-injury than non-par-
ticipants, but not at 1 month post-injury, suggesting that
the participants had longer work absences.

An attrition bias analysis, comparing respondents
(n = 446) to non-respondents (i.e., lost to follow-up)
(n = 186) of the 6-month interview, revealed that non-
respondents were more likely to have worked longer hours
at time of injury, and to have specified “back” as their
primary pain site [30]. Moreover, male non-respondents
tended to be younger than male respondents, whereas in
women, differences in age were not as apparent. Otherwise,
non-respondents did not differ significantly from respon-
dents with respect to other variables.

Consent for Data Linkage Analysis

Previous analyses reported elsewhere [50] showed no sig-
nificant differences between baseline participants consent-
ing to linkage of self-report data with administrative data,
and those not providing consent, with respect to general
workplace, health status, and work absence variables.
However, nonconsenters had a lower level of education
than consenters. No gender differences were detected, but a
significant age X sex interaction was present, with young
males being underrepresented in consenters.

Exploratory and Confirmatory Factor Analyses

The principal components analyses with Varimax and
Promax rotations were conducted on the first subsample at
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Table 1 Socio-demographic characteristics for 632 workers at 1-month post-injury and for 446 workers at 6-month interview

One-month follow-up Six-month follow-up
N =632 N = 446

Interview data N % N %
Gender (male) 350 55.4 238 534
Age categories (N = 445)*

15-29 years 93 14.7 56 12.6

30-39 years 137 21.7 78 17.6

40-49 years 228 36.1 167 37.8

>50 years 173 27.4 144 32.0
Education

Some high school 112 17.7 71 15.9

High school completed 177 28.0 122 27.4

Some post-secondary 130 20.6 92 20.6

Post-secondary/some graduate education 213 33.7 161 36.1
Personal income (N = 596)* (N = 423)*

<$20,000 95 159 69 16.3

$20,000-39,999 240 40.3 170 40.2

$40,000-59,999 180 30.2 121 28.6

>$60,000 81 13.6 63 14.9
Pain site

Back 418 66.1 283 63.5

Upper extremities 214 339 163 36.5
Number of hours worked at time of injury®

<37.5 h/Week 179 28.3 142 31.8

37.5-40 h/Week 281 44.5 192 43.1

>40 h/Week 172 27.2 112 25.1
Number of workers at worksite (N = 630)* (N = 445)*

at time of injury

<20 workers 180 28.6 118 26.5

20-99 workers 199 31.6 143 32.1

100-299 workers 133 21.1 102 229

>300 workers 118 18.7 82 18.4
Self-reported work absence: number 14.5 (7.1) (14) 14.3 (6.7) (14.0)

of work days missed at 1-month
interview (std) (median)
Self-reported work absence: number 46.5 (53.4) (20.0)
of work days missed at 6-month
interview (std) (median)

WSIB data

Occupational classification (N = 536)° (N = 389)°
White collar 109 20.3 85 21.9
Pink collar 209 39.1 154 39.6
Blue collar-indoor 132 24.6 89 22.9
Blue collar-outdoor 86 16.0 61 15.7

Firm size
<20 workers 58 9.2 40 9.0
20-99 workers 100 15.8 67 15.0
100-999 workers 190 30.1 140 314
>1,000 workers 150 23.7 96 21.5
Schedule 2¢ 134 21.2 103 23.1
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Table 1 continued

One-month follow-up

Six-month follow-up

N = 632 N = 446
Industrial sector 134 21.2
Automotive, manufacturing, steel 120 19.0 79 17.7
Service 141 22.3 97 21.8
Education, municipal, Schedule 2 151 239 117 26.2
Healthcare 92 14.6 67 15.0
Transportation 59 9.3 38 8.5
Chemical/processing, electrical, food 35 5.5 25 5.6
Construction 16 2.5 13 2.9
Agriculture, forest, pulp/paper, mining 17 2.7 10 2.2
Unknown 1 0.2 0 0.0

Duration of time receiving 100% wage
replacement benefit in calendar days
at 1 month post-injury, mean (std) (median)
Duration of time receiving 100% wage replacement
benefit in calendar days at 6 months
post-injury, mean (std) (median)

(N = 577) 19.3 (8.9) (21)

(N = 405) 19.4 (8.8) (20.0)

(N = 405) 46.9 (50.0) (26.0)

? Some n’s are reduced due to missing data

b Only the data of those participants who returned a signed consent form for linkage of WSIB data to questionnaire data are provided

¢ Data are restricted to participants with accepted claims and complete data

4 Schedule 2 firms do not operate under the collective liability insurance principle and, as such, are individually responsible for the full cost of
the injury/illness claims filed by their workers. Schedule 2 employers include federal, provincial, and municipal government, railways, airlines,

shipping, and telephone companies

1-month follow-up (N = 331) and 6-month follow-up
(N = 220) using an initial pool of 10 items. Results from
both rotations were similar at 1- and 6-month follow-ups,
and the VARIMAX rotation was reported. All items met
our criteria for saturation on one factor (>.40) and of non-
saturation on another factor (<.40), and the 10-item version
of the scale was thus retained (see Table 2). The Scree test
suggested a three-factor solution. At 1-month follow-up
(N = 316), Factor 1 accounted for 29.20% of the variance.
Factor 2 accounted for 23.73% of the variance and Factor 3
accounted for 15.44% of the variance. Total variance
explained by the three factors was therefore 68.37%. Fac-
tors 4 through 10 accounted each less than 7.39% of the
variance. The first factor contains items related to the
subdomain of Shaw and Huang [1] regarding “obtaining
help from supervisor,” and therefore this factor was named
Supervisor RTWSE Subscale. The second factor contains
items related to the subdomain of “coping with pain”
(tolerate, prevent, manage) and therefore it was named
Pain RTWSE Subscale. The third factor contains items
regarding “obtaining help from co-workers” and it was
named Co-workers RTWSE Subscale. At 6-month follow-
up (N = 220), Factor 1 (Supervisor RTWSE) accounted for
32.62% of the variance. Factor 2 (Pain RTWSE) accounted
for 26.39% of the variance and Factor 3 (Co-workers

RTWSE) accounted for 16.98% of the variance. Total
variance explained at T2 was therefore 75.99% (see
Table 2). Factors 4 through 10 accounted each less than
6.66% of the variance.

The confirmatory factor analyses were carried out on the
second subsample at 1-month and 6-month follow-ups
using the 10 items stemming from the exploratory analyses
with the second subsample in order to test the factor
structure obtained. The fit indices at 1-month follow-up
were satisfactory: y> = 80.05, df = 32, y*/df = 2.50, P <
.0001, NNFI = .94, CFI= .97, Bollen IFI= .97,
RMSEA = .07, RMSEA confidence interval (.050, .088).
The fit indices at T2 were satisfactory: y* = 125.60, df =
32, y*ldf =3.93, P <.0001, NNFI = .91, CFI = .93,
Bollen IFI = .94, except for the RMSEA = .12, RMSEA
confidence interval (.095, .138).

Intercorrelations of Subscales

Each RTWSE Subscale was scored by taking the total
score of all items creating the corresponding factor. Inter-
correlations between subscales were examined and they
were significantly and moderately correlated at 1-month
follow-up (r = .33-47) and at T2 (r = 0.37-0.52).
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Table 2 Exploratory factor structure of the RTWSE Scale at 1-month and 6-month follow-ups—loadings of each item on each of the three

factors
Items One-month follow-up (N = 316) Six-month follow-up (N = 220)
Subscale Subscale
Supervisor Pain Co-workers Supervisor Pain Co-workers
RTWSE RTWSE RTWSE RTWSE RTWSE RTWSE
Will be able to talk to supervisor if problems 0.825 0.130 0.250 0.842 0.243 0.035
occur during RTW
Can discuss with supervisor about things that 0.891 0.129 0.201 0.926 0.088 0.248
contribute to pain
Explain physical limitations to supervisor 0.870 0.102 0.188 0.902 0.094 0.260
Suggest way to reduce discomfort to supervisor 0.704 0.190 0.286 0.793 0.134 0.250
Will be able to remain once back at work 0.025 0.741 —0.109 0.242 0.668 0.117
Can continue working despite pain 0.018 0.823 0.166 0.050 0.830 0.049
Can avoid re-injury 0.158 0.657 0.064 0.090 0.786 0.081
Can manage pain effectively while you work 0.068 0.760 0.294 0.115 0.857 0.126
Can get co-workers to help you 0.154 0.238 0.805 0.180 0.235 0.876
Explain physical limitations to co-workers 0.276 0.023 0.779 0.373 0.052 0.836
Variance after rotation (%) 29.20 23.73 15.44 32.62 26.39 16.98

Internal Validity

Cronbach’s alphas were satisfactory at 1-month follow-up
(0.88 for Supervisor RTWSE, 0.76 for Pain RTWSE, and
0.66 for Co-workers RTWSE) and T2 (0.93 for Supervisor
RTWSE, 0.76 for Pain RTWSE, and 0.79 for Co-workers
RTWSE).

Construct Validity of Subscales

No significant correlations between the three RTWSE
Subscales and socio-demographic characteristics—age,
education, and annual personal income—were found.

To test the hypotheses related to the construct validity of
the scale, we used both correlations and differences
between the subscales of the RTWSE Scale and other
constructs described above. Due to the finding of three
RTWSE Subscales, some of the hypotheses were refined to
address in more detail the hypothesized association
between each of the subscales and the other constructs as
follows: (1) All subscales will be strongly related to
readiness levels (Primary Hypothesis 1) and RTW status
(Primary Hypothesis 2); (2) Supervisor RTWSE will be
strongly related to supervisor interaction (Primary
Hypothesis 3); and (3) Pain RTWSE will be strongly
related to current pain, depression, health status (Secondary
Hypotheses 1 and 2). The results concerning these more
specific hypotheses are described below. An overview of
all results is given in Tables 3 and 4 (ANOVA analyses for
Readiness for RTW stages and for RTW status,
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respectively), Table 5 (correlations), and Tables 6 and 7
(t-tests at 1- and 6-month follow-ups).

Primary Hypothesis 1 Low self-efficacy will be associ-
ated with less advanced stages of change.

ANOVA tests were conducted to compare scores on the
Self-efficacy Subscale as the dependent variable with five
subgroups of workers based on the stages of change for
each of the three subscales at 1- and 6-month follow-ups
(see Table 3). All univariate F-tests were significant at
1- and 6-month follow-ups, except for the Co-workers Self-
efficacy Subscale at 1-month follow-up. At both 1-month
and 6-month follow-ups, the mean scores of the three
subscales of self-efficacy increased over time in more
advanced stages of change; it decreased, however, when
comparing the mean scores of the Prepared-for-Action
Behavioral phase and the Uncertain Maintenance phase on
all three subscales of Self-efficacy for RTW Scale at both
measurement times.

Primary Hypothesis 2 Low self-efficacy will be associ-
ated with less optimal RTW status.

ANOVA tests were conducted to compare scores on the
Self-efficacy Subscale scores as the dependent variable,
with three subgroups of workers based on the RTW status
as the independent variable: (1) sustained first return to
work (RTW-S), (2) return to work with recurrence(s) of
work absence (RTW-recurrences), and (3) no return to
work (No RTW) at 1-month and 6-month follow-ups (see
Table 4). Significant differences were found only for the
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Table 4 Comparison of scores on the RTWSE Subscale by RTW status groups at 1 month and 6 month follow-ups using two-sided ANOVA

tests

1 month 6 months
RTW status: RTW RTW-—recurrences No RTW P-value RTW RTW-—recurrences No RTW P-value
RTWSE: (n = 333) (n = 55) (n = 244) (n = 332) (n=172) (n=139)
Pain 6.97 (1.74)  5.92 (2.08) 5.92 (2.08) <0.001 6.99 (1.89) 597 (2.21) 5.05 (2.26)  <0.001
Supervisor 8.34 (2.02) 8.08 (1.93) 8.20 (2.20) 0.572 7.84 (2.44) 747 (2.68) 7.86 (2.78) 0.520
Co-workers 7.82 2.17)  7.65 (2.22) 7.45 (2.42) 0.160 7.69 (2.42) 7.42 (2.33) 7.28 (2.67) 0.482

Table 5 Correlations between RTWSE Subscales and relevant constructs at 1 month (N = 632) and 6 month follow-up (N = 442)

Subscales Pain RTWSE Supervisor RTWSE Co-workers RTWSE
Measurement 1 month 6 months 1 month 6 months 1 month 6 months
Current pain —0.32%* —0.38** —0.07 —0.10* —0.15%* —0.22%*
Depression —0.31%* —0.39%* —0.23%* —0.26%* —0.14%* —0.22%*
SF-12 physical 0.22% 0.41%* —0.03 0.09 0.04 0.18*
SF-12 mental 0.22* 0.33%%* 0.13%%* 0.28%%* 0.08 0.21%*
Ready to go back to work 0.42%* 0.51%%* 0.11** 0.17** 0.09* 0.28*%*
Supervisor interaction 0.17** 0.29%*%* 0.45%* 0.59%* 0.31** 0.33%%*
Duration of work disability (self-report) —0.18%%* —0.23%%* 0.03 0.07 —0.02 —0.01

* P < 0.05; ** P < 0.01 (one-sided)

Table 6 Comparisons between theoretically relevant constructs and the three RTWSE Subscales at 1-month follow-up using one-sided 7-test

Subscales Df =630 N  Pain SE Supervisor SE Co-workers SE
Measurement (median) Mean (sd) T value P-value Mean (sd) 7 value P-value Mean (sd) 7 value P-value
Current pain (5.00) Low 356 6.97 (1.81) 7.53 <0.001 8.44(1.98) 2.36 0.001 7.92 (2.16) 3.30 0.006
High 276 5.82 (2.00) 8.04 (2.19) 7.32 (2.39)
Depressive symptoms (14.00) Low 321 6.98 (1.80) —6.64 <0.001 8.62 (1.88) —4.23 <0.001 7.93 (2.22) —2.91 0.002
High 311 5.97 (2.01) 7.93 (2.21) 7.40 (2.34)
SF-12 physical (34.02) Low 318 6.16 (1.98) 3.92 <0.001 8.27 (2.15) —0.03 0490 7.61 (2.31) 0.60 0.275
High 314 6.77 (1.93) 8.26 (2.02) 7.71 (2.25)
SF-12 mental (47.54) Low 316 6.00 2.01) 620 <0.001 7.95(2.22) 3.81 <0.001 741235 275 0.003
High 316 6.95 (1.82) 8.58 (1.89) 7.91 (2.18)
Ready to go back to Low 283 5.71(1.98) 9.30 <0.001 8.00 (2.25) 292 0.002 7.38 (2.33) 2.78 0.003
work (6.00) High 349 7.09 (1.75) 8.48 (1.91) 7.89 (2.22)
Supervisor interaction (27.00) Low 280 6.15(1.97) 3.62 <0.001 7.41 (2.33) 10.15 <0.001 693 (2.34) 7.65 <0.001
High 344 6.72 (1.95) 8.98 (1.50) 8.27 (2.04)
Duration of work disability Low 321 6.84 (1.82) —4.89 <0.001 8.18 (2.14) 1.05 0.145 7.68 (2.22) —0.25 0.401
(self-report) (14.5) High 311 6.09 (2.06) 8.36 (2.02) 7.64 (2.34)

Discussion

Our primary objective was to develop a theoretically based
and validated scale to measure self-efficacy within the
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context of the process of return-to-work. We developed a
10-item questionnaire with three factorially derived sub-
scales: Supervisor RTWSE, Pain RTWSE, and Co-workers
RTWSE. Our findings support the internal validity of a
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Table 7 Comparison between theoretically relevant constructs and the three RTWSE Subscales at 6-month follow-up using one-sided 7T-test

Subscales N  Pain SE Supervisor SE Co-workers SE

Measurement (median) Mean (sd) T value P-value N  Mean (sd) 7 value P-value N  Mean (sd) 7 value P-value

Current pain (3.00) Low 221 7.34(1.76) —445 <0.001 220 8.11 (2.24) —2.76  0.003 219 8.11 (2.20) —4.336 <0.001
High 222 5.96 (2.12) 220 7.46 (2.71) 220 7.12 (2.55)

Depression (6.00) Low 206 7.43 (1.75) —8.00 <0.001 205 8.38 (2.19) —4.79 <0.001 204 8.11 (2.30) —4.07 <0.001
High 236 5.96 (2.08) 234 7.18 (2.47) 234 7.18 (2.47)

SF-12 physical (43.34) Low 221 5.82(2.10) 924 <0.001 218 7.40 (2.62) 323 <0.001 217 7.19 (2.54) 3.66 <0.001
High 222 7.48 (1.66) 222 8.16 (2.33) 222 8.03 (2.25)

SF-12 mental (53.19) Low 221 6.06 (2.02) 626 <0.001 219 7.26 (2.63) 450 <0.001 219 7.13 2.47) 427 <0.001
High 222 7.24 (1.94) 221 8.31(2.27) 220 8.10 (2.29)

Ready to go back Low 176 546 (2.00) 11.18 <0.001 174 721 (272) 3.95 <0.001 174 6.77 (2.59) 6.17 <0.001

to work (8.00) High 267 7.4 (1.70) 266 8.16 (2.29) 265 8.17 (2.15)

Supervisor interaction Low 211 6.09 (2.12) 5.68 <0.001 210 6.47 (2.74) 1238 <0.001 210 6.77 (2.53) 7.57 <0.001

(27.00) High 222 7.19 (1.90) 221 9.04 (1.40) 220 8.43 (2.00)

Duration of work Low 219 6.86(1.96) —2.09 0219 218 7.64 2.48) 121  0.114 218 7.72 (2.32) —0.88  0.190

disability (self-report) pioh 224 6.45 (2.15) 223 7.93 (2.53) 223 7.51 (2.53)

(20.00)

RTWSE Scale as applied to a sample of injured workers
with work-related MSK disorders who had made a lost-
time claim. Exploratory and confirmatory factor analyses
confirmed the presence of the a priori hypothesized fac-
tors—(1) Obtain help from supervisor, (2) Manage and
cope with pain and (3) Obtain help from co-workers—
which corresponds closely to the factors described by Shaw
and Huang [1]. All items were below the saturation level of
0.40. The amount of variance explained by the factor
analysis was significant (>50%), alpha coefficients were
equal to or superior to .66, and correlations between factor
subscales were low to moderate (between 0.33 and 0.52),
which is common in psychological research. The fit indices
were satisfactory at T1 and T2, except for the RMSEA. We
would be most confident in the factor structure if all fit
indices had met our specified criteria. However, note that
all other fit indices were more than adequate, the explor-
atory factor structure was consistent at both time points, the
factor structure was clean and sensible with no complex
loadings, and the Cronbach’s alpha were satisfactory.

Our secondary objectives included the establishment of
the subscales’ construct validity by examining whether
they related to other relevant constructs in the theoreti-
cally expected way. The hypothesized theoretically-based
expected relationships between current pain, depression,
health status and supervisor interaction, and the SE for
RTW Subscales were generally in the expected direction
for the pain RTWSE subscale, while results pertaining to
the coworker and supervisor RTWSE items showed some
inconsistency in their relationships with other constructs.
The hypothesis that less advanced stages of change on the

RRTW Scale would be associated with lower RTWSE on
all subscales could not be completely confirmed. While
workers in the less advanced stage of Contemplation
reported lower levels of RTWSE than workers in the more
advanced stages of Prepared-for-Action (Self-evaluation
and Behavioral), and of Proactive Maintenance, RTWSE
scores were significantly lower for workers in the Uncer-
tain Maintenance stage as opposed to those in the Prepared-
for-Action Behavioral stage for all RTWSE Subscales at
both time points. Our findings are significant and mean-
ingful, because they indicate that RTWSE is at its peak in
workers who are actively preparing to return to work, and
because they show that RTWSE decreases significantly for
some people who start working again, and experience
discouragement and uncertainty about the likelihood of
being able to remain back at work as in the Uncertain
Maintenance stage. By contrast, for workers in the Proac-
tive Maintenance phase, the phase in which workers report
proactive and positive strategies to remain at work such as
the use of specific skills and social support to identify and
face high-risk situations for relapse, RTWSE remains high.

While clear and generally expected relationships were
observed between RTWSE and RRTW stages, the rela-
tionships with RTW status and work disability duration
were less clear. Indeed, only the Pain RTWSE showed
significant relationships with RTW status and duration of
work disability as predicted. Only those workers with sus-
tained first return to work and those with shorter duration of
work disability showed the highest Pain RTWSE scores.
Taken together, our findings suggest that one possible
explanation for the weak association between RTWSE and
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work status/work disability duration and the stronger asso-
ciation between RTWSE and RRTW stages may lie in the
difference between the intention/motivation for the behavior
and the actual behavior [51]. While the RRTW stages cap-
ture both internalized processes (intention and motivation)
and actual behavior, work status and work absence reflect
solely the actual behavior. Our findings suggest that self-
efficacy is more strongly associated with internalized pro-
cesses of behavior than strictly behavioral ones.

With regard to the change over time, the strength of
association between self-efficacy and other theoretically
derived constructs was stronger at 6 months post-injury
compared to 1 month post-injury, suggesting that the
associations between these psychological constructs con-
solidate over time after the disruptive event of the injury.
The relationships between self-efficacy and other con-
structs being different at 1 and 6 months may be impacted
by the fact that there are slightly different samples of
people used at the two time points. To that end, we have
repeated the analyses (correlations, #-test and Anova-test)
using the sample of subjects who have data available at
both time points (n = 430) and find no relevant differences
between the results except with respect to the association
between the Co-Worker RTWSE scale and the RRTW
stages which became significant in our second analysis
(P = 0.007 vs. 0.105) (hypothesis 1). Therefore, we deci-
ded to present the data of all 632 subjects at I-month
follow-up instead of the subsample of 430 participants. It
should be noted that studies which explore instruments’
construct validity by studying measured qualities at dif-
ferent time frames are scarce.

The single strongest correlation was found between
Supervisor Interaction and Supervisor RTWSE. However,
for all other theoretically derived constructs, stronger cor-
relations were found for Pain RTWSE. Compared to the
other two types of self-efficacy, Supervisor and Co-workers
RTWSE, the highest correlations were found between Pain
RTWSE, and current pain, depression, health status, work
status and duration of work disability. This suggests that
experience with pain, including self-efficacy about ability to
cope with pain, may be a stronger determining factor in the
RTW trajectory process, as indexed by duration of absence,
than self-efficacy about supervisor and co-workers alone.
The absence of significant findings regarding supervisor and
co-workers self-efficacy stand in contrast to those of pre-
vious studies where supervisor and co-workers behaviors
were found to be determinants of return to work [10, 52, 53].

The importance of Pain RTWSE is corroborated by
previous research which stresses the importance of positive
Pain RTWSE for successful adaptation to chronic pain
[54-56]. A lower Pain RTWSE level was associated with a
higher level of pain intensity, and depression and health
status correlated. Lower self-efficacy, or the lack of belief
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in one’s own ability to manage pain, to cope and function
despite persistent pain, has been found to be a significant
predictor of the extent to which individuals with chronic
pain become disabled and/or depressed [54, 57]. These
findings point to the importance of incorporating strategies
in RTW interventions to enhance self-efficacy beliefs, that
is, strategies to prevent reinjury and pain exacerbation, and
to manage and tolerate pain through self-management.

Supervisor RTWSE and Co-workers RTWSE were
highly associated with supervisor interaction after injury.
Supervisor RTWSE reflects the degree to which workers
are certain of their ability to discuss openly with their
supervisor those issues that may contribute to pain prob-
lems, and to explain any physical limitations and ways to
change their work so as to reduce discomfort. Social sup-
port from supervisors is one of the key dimensions that
contribute to job stress according to Johnson’s extension of
Karasek’s job demand-control model of job stress [58].
Supervisors play a key role in the return-to-work process,
and are most familiar with the requirements of the job, they
are the first to communicate with workers about return to
work, and they usually have the authority to implement
adjustments in working conditions [59].

In terms of limitations of the study, a questionnaire
about co-workers interaction was not used in our study,
therefore we could only compare the results of the
Co-workers RTWSE Subscale with other theoretical con-
structs. In addition, some domains of self-efficacy were not
addressed by the scale. Indeed, with regard to the subdo-
main “obtaining help from others,” Shaw and Huang [1]
reported items related to accommodation, which was not
addressed by our scale. In addition, a third sub-domain
about job demands was reported in their study with regard
to Self-efficacy for RTW, which consisted of items about
quantity, role, speed, and quality of someone’s work
performance, and which is not addressed by our scale.

One strength of our study is the use of exploratory and
confirmatory factor analyses with two separate samples,
which lends strong support to the validity of our factor
analytic findings. In addition, the fact that all retained items
loading on the three factors at T1 and T2 (except for the
RMSEA) suggest that our scale is consistent over time,
which is an important requirement in longitudinal research
and reflects solid internal validity for the construct. A
methodological strength is that comprehensive selection
and consent bias analyses show that there does not appear
to be any systematic biases present in our analyses. How-
ever, the generalizability of our study results remains
limited with regard to injured workers with shorter duration
of receiving wage replacement benefits and to younger
males.

The development and validation of a measurement of
RTWSE is an important step in the application of the
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RRTW model within the RTW process. A next step in the
validation process of the RTWSE Scale would be to con-
sider longitudinally the predictive validity of the instru-
ment. In addition, the validity of the measurement should
be evaluated with workers presenting with physical and
mental conditions other than MSK disorders. Finally, the
validity of the RTWSE Scale needs to be explored within
the context of intervention research for RTW. This new
measurement of RTWSE can assist in evaluating the
effectiveness of RTW interventions.

Open Access This article is distributed under the terms of the
Creative Commons Attribution Noncommercial License which per-
mits any noncommercial use, distribution, and reproduction in any
medium, provided the original author(s) and source are credited.
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