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Abstract

Background This study validated the Korean version of the Readiness to Return to Work (RRTW) scale, as an assess-
ment measure, following a musculoskeletal, work-related injury and as a measure of following return to work.

Methods The participants of this study were workers with experience in rehabilitation programs at the Workers'
Compensation and Welfare Service (KCOMWEL) Hospital in Korea. Factor analyses were employed to ensure the valid-
ity and reliability of the RRTW scale in claimants who were in treatment without working (the not-working group)

or who had already returned to work (the working group). To test structural validity, we analyzed exploratory factor
analysis (EFA) respectively for the not working group (exploratory factor analysis (EFA) (n = 200), confirmatory factor
analysis (CFA) (n =109), and the working group (n =123). To verify concurrent validity (multidimensional and assign-
ment approach), the variables that were identified as relevant variables in previous studies were analyzed.

Results The not working group EFA, as shown in the original scale, had four dimensions, and one item was deleted:
(1) Precontemplation (PC), (2) Contemplation (C), (3) Prepared for Action-Self-evaluative (PAS), and (4) Prepared for
Action-Behavioral (PAB). The CFA revealed that a good model fit and reliability were suitable. Regarding the working
group of EFA, it appeared in two dimensions as in the original scale, one item was modified from the UM scale to the
PM scale, and the reliability was appropriate. Concurrent validity was satisfied based on the correlation between the
RRTW factor and related variables.

Conclusions RRTW in the Korean version of the instrument was similar to those reported for the original scale, indi-
cating that it may be used in research and clinical settings.
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Background

Return to work (RTW) following an injury is a dynamic,
evolving process and involves complex physical, psycho-
logical, and social factors [1-4]. Studies have identified
workers’ own perceptions and motivational factors, such
as expectations of recovery and RTW, or self-efficacy, as
important common factors affecting RTW [4, 5] or sus-
tainable RTW [6].

The readiness for change model, empirically supported
for smoking cessation, weight control, or pain manage-
ment, emphasizes motivational factors in facilitating
and maintaining behavior change and the importance of
stage-specific interventions [7]. Based on the readiness
for change model, Franche and Krause developed the
readiness for return to work (RRTW) model [7]. Accord-
ing to this model, returning to work was regarded as a
behavior change and individual progress through stages
of change towards RTW. They also developed the RRTW
scale, a 22-item self-report measure, to identify workers
in need of intervention, and confirmed its validity and
reliability on a sample of injured workers with musculo-
skeletal disorders (MSK) [8]. They identified four stages
in a sample of not-working group: Pre-contemplation
(PC), Contemplation (C), Preparation for action-self-
evaluation (PAS), and Preparation for action-behavioral
(PAB), and two stages in a sample of working group:
uncertain maintenance (UM) and proactive maintenance
(PM), by factor analysis. Concurrent validity was con-
firmed as overall improvement was found in constructs
related to depressive symptoms, fear-avoidance, pain,
and general health, from less advanced to more advanced
stages of readiness [8].

According to previous studies, exploratory factor anal-
ysis (EFA) and confirmatory factor analysis (CFA) were
used to confirm the validity of both the RRTW scale and
the scale model (see Additional File 1).

Validity tests of the RRT'W scale have been conducted
in different samples, settings, and countries; however,
they did not show consistent psychometric properties for
the not working scale. In a Canadian study of outpatients
(MSK disorders: joint disorder, sprain/strain, fracture,
other), the PC stage was not identified in the not-working
scale [9]. In a Norwegian study with participants who had
MSK or mental and behavioral disorders, only two fac-
tors (uncertainty and inability) were found in the scale
for not-working [10]. Moreover, Stapelfeldt et al’s study
of the Danish version could neither confirm the factor
structure of the original model nor the Norwegian model
in confirmatory factor analysis [11]. A cross-cultural
translation and adaptation of the RRTW scale for Ger-
man patients in psychosomatic rehabilitation [12] and
for Dutch cancer survivors [13] were also tested. Fur-
ther research is needed on the psychometric properties
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of the RRTW scale and clinical usefulness for tailored
intervention.

In Korea, an RTW support program is operated for
injured workers who filed an accepted claim with the
Korean worker’s compensation system. The program
does not include motivational intervention but focuses
primarily on hardening physical work capacity. To
develop and provide a tailored intervention program for
RTW and work maintenance, measuring an individual’s
readiness for return to work is the most crucial first step.

Objectives

The objective of the study was to validate the Korean ver-
sion of the RRTW scale, as an assessment measure, fol-
lowing a musculoskeletal, work-related injury and as a
measure of following return to work. First, we performed
a cross-cultural translation of the RRTW scale into
Korean and adapted the Korean version of the RRTW
scale among Korean workers with work-related mus-
cular-skeletal injuries. Next, in order to test structural
validity, we conducted an exploratory and confirmatory
factor analysis and examined concurrent validity using a
multidimensional and a stage allocation approach.

Methods
The translation process
Forward- and backward-translation procedures were
performed for the Korean version of RRT'W. The original
English version of the scale was translated into Korean
after receiving permission from Renee-Lousie Franche, a
developer of the RRTW scale. Two Korean versions were
created: one by a professional bilingual translator and
another by a bilingual rehabilitative medicine doctor. The
two Korean translations were then unified by the authors
after discussing conceptual equivalence and cultural dif-
ferences. The Korean scale was reviewed by a Korean
language and literature PhD candidate; then, it was trans-
lated back into English by a different professional transla-
tor who was unfamiliar with the original English version.
The back-translation version was reviewed by the authors
and Renee-Lousie Franche. Reflecting on Franche’s point,
too definitive expression (item a4), omission of emphasis
expression (item al3), and nuance differences (item b1, 2,
and 7; stay at work) in the back-translation version were
corrected. One item was adapted for the Korean context;
that is, we added “or at the hospital” to item a5 (You have
been increasing activities at home to build up strength
to go back to work). As the ratio of inpatients and long-
term patients with severe musculoskeletal injury is high
in Korea Workers Compensation Insurance System, we
attempted to cover both inpatients and outpatients.

As for the translated item, an individual survey was
conducted on four rehabilitation experts, including
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rehabilitation doctors, physical therapists, and occupa-
tional therapists.

The understanding of items was reviewed for three
patients visiting the industrial accident hospital to con-
firm the appropriateness and difficulty of the item.

Design and participants

The study participants were workers who filed an
accepted claim with the Korean worker’s compensation
system following a work-related musculoskeletal injury.
Workers were eligible to participate in the study if, as a
claimant, they were: aged between 18 to 65years at the
time of participation; absent from work owing to a mus-
culoskeletal injury ranging from fracture to amputation;
were receiving or had received treatment, such as a suba-
cute intensive rehabilitation program, tailored exercise
program, or work-hardening program, and the treatment
period had elapsed for more than six months owing to
the above treatment procedures.

By setting these inclusion criteria, we attempted to
include those who had a gap from work for more than
three months owing to severe musculoskeletal injuries.
Data for this study were obtained from two different
sources: (1) cross-sectional survey data to investigate the
construct and concurrent validity of the RRT'W scale, and
(2) the retrospective medical record data from patients’
Functional Capacity Evaluation (FCE) in Incheon Korea
Worker’s Compensation & Welfare Service (KCOM-
WEL) hospital.

A cross-sectional survey procedure performed in stud-
ies involving human participants was in accordance with
the ethical standards of the Institutional Review Board of
Seoul National University Hospital (IRB No.1607-044-
744/ 1902-109-1012). Moreover, this study was con-
ducted after explaining the study to the participants
and obtaining their consent to participate in it. All pro-
cedures were in accordance with the ethical standards
of the responsible committee on human experimenta-
tion (institutional and national) and with the Helsinki
Declaration of 1975, as revised in 2000(5). Additionally,
approval was granted by the Ethics Committee of the
Institutional Review Board of Seoul National University
Hospital (IRB No.1607-044-744/ 1902-109-1012).

Data collection

A cross-sectional survey was performed on claimants
who were in treatment without working or who had
already returned to work. They were invited by rehabili-
tation medicine doctors or physical therapists at KCOM-
WEL hospitals. The contact address of those who agreed
to participate in the study was passed on to the authors,
and the survey interviews were conducted by the authors
and trained social work students. The participants were
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informed about the study, and they read the explanation
of the study for a sufficient amount of time. The survey
began when they agreed to participate in the study. They
received $45 for their participation in the study. Face-
to-face interviews were conducted between September
2016 and December 2018. A total of 202 participants in
the not-working group and 72 in the working group com-
pleted the survey; however, two participants whose dura-
tion of work disability was over five years (too long) were
excluded from the not-working group. In order to secure
the number of cases required for statistical analysis in the
working sample, additional participants who returned
to work were recruited, and 51 workers completed a tel-
ephone survey in 2019. The final sample used for analy-
sis was 323, 200 in the not-working group and 123 in the
working group (pooled data set of 72 face-to-face survey
data and 51 telephone survey data).

The retrospective medical record data from patients’
FCE data were also collected to analyze the confirma-
tory factors. Since the research team had started to sur-
vey the RRTW scale, the scale was introduced in a pilot
manner to the FCE procedure in KCOMWEL hospital.
The patients who needed physical functional assess-
ment results ahead of returning to work should complete
the RRTW scale A-for not working with physical func-
tion assessment. As of December 2018, 130 workers had
completed the RRTW scale at the KCOMWEL Incheon
Hospital; 109 of these were included in CFA; 21 who had
already participated in the cross-sectional survey were
excluded (Fig. 1).

Insert Fig. 1 about here.

Instruments

The RRTW scale measures psychosocial readiness in
individuals preparing to return to work (Scale A) and
maintenance levels in individuals who have already
returned to work (Scale B). Scale A consists of 13 items
on a 5-point Likert scale. The original scale demonstrated
adequate reliability statistics (Cronbach’s alpha=0.65
to 0.82) [8]. Scale B comprises nine items measured on
a 5-point Likert scale with reasonable reliability ranging
from 0.65-0.86.

Previous studies identified associations of RRTW sub-
scales with related constructs: pain, fear-avoidance, gen-
eral health, depressive symptoms [8, 9], job satisfaction
[14], and perceived job performance [15]. Based on this,
other variables and measurements were constructed as
follows:

Pain was assessed using the Von Korff Pain Scale [16],
where one item assessed current pain on a scale ranging
from 0 (no pain) to 10 (the worst pain possible).

The Fear-Avoidance Beliefs Questionnaire (FABQ)
comprised 16 items rated on a 7-point Likert scale. A
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Fig. 1 RrTW flow chart

fear-avoidance score used for this study consisted of the
total score summed from 11 items, assessing two types
of fear-avoidance beliefs related to physical activity and
work. Internal consistency for the two subscales was 0.77
and 0.88, respectively, in a previous study [17] and 0.72
and 0.84 in this study.

General health was measured with the Short Form-
12 (SF-12) [18], which assesses health on a scale from 0
(bad) to 100 (good), and includes both physical and men-
tal health sub-scores (PCS 12 and MCS 12).

The Korean version of the Patient Health Question-
naire (PHQ-9) was used to assess depressive symptoms,
adopting 9 items on a 4-point Likert scale [19, 20]. Inter-
nal reliability for this questionnaire was high in both a
previous study and this study (Cronbach’s alpha=0.89).

Satisfaction with working life comprised seven items
(wage or income level, employment stability, work
content, work environment, work time, potential for
personal development, and communication and inter-
personal relationships in the workplace) scored on a



Lee et al. BMC Public Health (2023) 23:39

5-point Likert scale (very dissatisfied to very satisfied;
Cronbach’s alpha=0.86).

Self-perceived work performance was measured
with a single item, “If your work performance immedi-
ately before the industrial accident was 10 points, how
would you rate your current work performance?” with
responses ranging from 0 to 10.

Statistical analysis

To test the RRTW scale’s structural validity, EFA and
CFA were performed. Structural validity is the degree to
which the scores of a Health-Related Patient-Reported
Outcome (HR-PRO) instrument are an adequate reflec-
tion of the dimensionality of the construct to be meas-
ured, as explained in the “Consensus-based Standards for
the selection of health measurement instruments risk of
bias checklist” (COSMIN) [21]. We applied EFA because
the RRTW scale had not been previously developed and
administered to a Korean sample, the subscale structure
was uncertain in Korean context, and also because pre-
vious studies of other countries [9, 22] have not shown
consistent factor structure. Separate EFA was used for
the not working and working samples, while CFA was
applied only for the not working sample owing to the
small sample size of working group despite two data
collections. The second not-working group sample was
insufficient in numbers but barely passed the sample size
as rules-of-thumb such as 5:1 [23], 5:1 to 10: 1 [24] (i.e., 5
or 10 participants per variable) recommended. The sam-
ple strength of this study is similar to the previous studies
[9]. Perhaps patients with work-related musculoskeletal
injury in hospitals is a difficult topic to investigate; previ-
ous studies were also limited by the sample size.

In EFA, the maximum likelihood estimation [25] was
used for factor extraction accounting for the sample char-
acteristics, and direct oblimin rotation [26] was applied.
Subsequently, the Kaiser-Meyer-Olkin (KMO) measure
of sample adequacy (>0.6) [23] and Bartlett’s spheric-
ity test (<0.05) [27] were calculated to examine suitabil-
ity for factor analysis. Items with low factor loading (<
0.3) [28] or cross-loading (factor loading >0.3 in two or
more factors) were deleted [28, 29]. CFA was performed
using the maximum likelihood estimation using the fol-
lowing fit indices: Bentler’s comparative fit index (CFI),
the Tucker-Lewis index (TLI), root mean square error
of approximation (RMSEA), and the standardized root
mean square residual (SRMR). CFI and TLI greater than
0.90 and RMSEA and SRMR less than 0.08 were consid-
ered reasonable fit [25, 30].

Criterion validity estimates the degree to which the
instrument correlates to a relevant outcome. To con-
firm the concurrent validity of the RRTW scale, both
a multidimensional and an allocation approach were
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used following Franche et al’s [8] suggestion. In the
multidimensional approach, Pearson correlation was
calculated between each RRTW dimension and the rel-
evant variables. In the allocation approach, Kruskal-
Wallis non-parametric analysis of variance (ANOVA)
and Mann-Whitney U tests were used to explore the
differences between the RRTW stage groups on the
health-relevant or occupational variables. Thereafter, a
Mann-Whitney U test with Bonferroni correction was
used for post-hoc analysis. For the allocation approach,
we first categorized participants into one of the stages by
averaging corresponding items for one specific stage and
selecting the stage with the highest average score. If par-
ticipants had the same score for more than one stage, the
least advanced stage was chosen. If four stages had the
same score, the participant was excluded. The same score
was observed for multiple stages in 48 of 309 participants
in the not-working sample (two stages: 40 workers, three
stages: 8 workers). The same score was observed for mul-
tiple stages in four of 123 workers in the working sample.

Internal consistency, a measure of reliability, is the
degree of interrelatedness among the items [21]. Cron-
bach’s a was calculated for all the subscales.

IBM SPSS Statistics, version 25.0, was used to per-
form descriptive statistics; the Mann-Whitney U test, the
Kruskal-Wallis test, and EFA; Amos 20 (IBM; New York,
United States) were used for CFA.

Results

Participant characteristics

A total of 309 participants comprised the not-working
sample, and 123 participants were the working sample.
To verify the representativeness of the sample, the data
were compared with a representative dataset of work-
ers involved in industrial accidents in South Korea in
the First Wave Elementary Analysis Report on Workers’
Compensation and Welfare Insurance Panel Research
from the Korea Labor Welfare Research Institute. Of the
lost-time claimants in South Korea, 79.7% were men,
20.3% were women; 22.5% had completed middle school
or less, 50.6% high school, 26.9% college or above; 37.9%
worked in manufacturing, 10.8% wholesale/retail/accom-
modation/food, 20.7% construction, and 30.6% other
fields (Table 1).

Exploratory and confirmatory factor analysis
RRTW scale a: for not-working group

Exploratory factor analysis The KMO statistic was 0.68,
and Bartlett’s test chi-square was 625.57 (p <.001), dem-
onstrating suitability for EFA. EFA showed that using the
original 13 items of the RRTW Scale A (n =200) revealed
a four-factor model: the precontemplation dimension
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Table 1 Socio-demographic characteristics

Not working Working
sample sample
(n=309) (n=123)
N % N %
Gender
Male 268 86.7 107 87.0
Female 41 13.3 16 13.0
Age (Mean, SD) 485 (10.2) 46.0 (9.8)
Duration of Work Disability 10.3 (0-58) 23 (7-73)
(Median / Range: Month)
Injured area of the body (more than one)
Spine 154 417 44 358
Upper 94 255 38 309
Lower 121 328 64 520
Industrial Sector
Manufacturing 128 414 52 423
Service 59 19.1 36 293
Construction 93 30.1 17 13.8
Others 29 94 18 14.6
Job Category
Managers/professionals/clerks 40 129 35 285
Service/Sales workers 22 7.1 47 382
Craft workers/ Plant, machine 153 495 24 19.5
operators/ assemblers
Elementary workers 92 298 17 13.8
Others 2 06 0 0.0
Type of Return to work
pre-injury work - - 86 69.9
new work - - 37 30.1

(items al, a2, and al3); the contemplation dimension
(items a9, all, and al2); the prepared for action: self-
evaluative dimension (items a4, a7, and a8); and the pre-
pared for action: behavioral dimension (items a3, a5, and
a6). Item al0 was deleted because the factor loading was
<0.3. The total variance explained by the final four-factor
model was 48.18% (Table 2).

Confirmatory factor analysis To test the fit of the
RRTW model derived through EFA, CFA was performed
on the second sample reviewing participants’ medi-
cal records regarding return to work or not (n =109).
The goodness of fit indices was: CFI=0.92, TLI=0.89,
RMSEA =0.07, and SRMR=0.07, indicating that good
model fit.

Reliability Cronbach’s alpha was 0.77 for PC, 0.74 for C,
0.62 for PA, and 0.60 for PAB.
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RRTW Scale B: For Working group.

Exploratory factor analysis 'The KMO statistic was 0.73,
and Bartlett’s test chi-square was 324.34 (p <.001), sug-
gesting that the sample was suitable for EFA of RRTW
Scale B (n =123). Item b5 was deleted for cross-loading
because it showed a factor loading of at least 0.3 in both
the UM and PM domains. When the other items were
subsequently re-analyzed, the UM subscale included
items b6, b7, and b9, and the PM subscale included items
b1, b2, b3, b4, and b8. Item b8 was related to the UM
stage in the original scale, whereas it was more closely
related to the PM stage items in the Korean adaptation.
Factor analysis was performed again without reversing
the question. The total variance explained by the two-fac-
tor model was 47.53% (Table 2).

Reliability 'The internal consistency was analyzed for all
subscales; Cronbach’s alpha was 0.58 for UM and 0.81 for
PM.

Concurrent validity

Multidimensional approach

We investigated the correlations of each dimension of
the RRTW Scale A and B with relevant constructs to test
concurrent validity (Table 3).

RRTW scale a: not-working group The PC dimen-
sion showed positive correlations with fear-avoidance-
physical activity (r=0.27, p <.001), fear-avoidance-work
(r=0.28, p <.001), and depression (r=0.35, p<.001); in
contrast, it showed a negative correlation with general
health-mental (r=—0.26, p <.001). The C dimension
showed a positive correlation with fear-avoidance-work
(r=0.24, p<.001). The PAS dimension showed nega-
tive correlations with current pain (r=—0.18, p <0.05),
fear-avoidance-physical activity (r=—0.26, p <.001),
fear-avoidance-work (r=—0.51, p<.001), and depression
(r=—0.33, p <.001), and showed positive correlations
with general health-physical (r=0.19, p <0.05) and gen-
eral health-mental (r=0.33, p <.001). The PAB dimen-
sion showed negative correlations with FABQ work
(r=—0.21, p<.001), and depression (r=—0.20, p <0.05).

RRTW scale B: working group 'The UM dimension was
positively correlated with current pain (r=0.29, p <0.05),
fear-avoidance-physical activity (r=0.33, p <0.01), fear-
avoidance-work (r=0.44, p <0.001), and depression
(r=0.40, p <0.001), whereas it was negatively correlated
with general health-physical (r=—0.39, p <0.01), gen-
eral health-mental (r=—0.44, p <0.001), and satisfaction
with working life (r=—0.38, p<0.001). PM dimension
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Table 2 Factor structure of the Readiness for Return-to-Work (RRTW) Scale
Scale A (N =200, for not work group) Mean SD PC C PAS PAB
(a=0.77) (a=0.74) (a=0.62) (a=0.60)
2. As far as you're concerned, there is no point in thinking about returning ~ 1.83  1.31 0.87 —0.01 —0.07 0.11
to work (PC)
1. You don't think you will ever be able to go back to work (PC) 2.04 140 0.66 0.17 —0.20 0.00
13. As far as you are concerned, you don't need to go back to work ever (PC) 144 1.02 0.66 —-0.13 0.17 —0.20
11. You wish you had more ideas about how to get back to work (C) 3.82 139 0.09 0.89 0.11 —0.19
12. You would like to have some advice about how to go back to work (C) 351 1.51 007 0.83 —0.10 0.06
9. You have been wondering if there is something you could do to return 322 137 =010 0.43 —-0.02 0.12
to work (C)
Physically, you are starting to feel ready to go back to work (PAS) 274 122 —-0.07 0.10 0.80 0.00
You have found strategies to make your work manageable so you can 296 134 0.11 —0.07 0.45 0.17
return to work (PAS)
7. You are not ready to go back to work® (PAS) 297 134 0.05 —0.08 0.42 0.09
6. You are getting help from others to return to work (PAB) 332 156 002 —0.06 —0.01 0.69
5. You have been increasing your activities at home to build up your 392 122 0.00 0.09 0.11 0.49
strength to go back to work (PAB)
3. You are actively doing things now to get back to work (PAB) 272 166 0.08 0.00 0.18 0.36
Scale B (N =123, for work group) Mean SD PM UM
(a=0.58) (a=0.81)
4. You found strategies to make your work manageable so you canstayat 376  1.13 0.92 —0.17
work (PM)
3. You are taking steps to prevent having to go off work again due toyour 359  1.34 0.67 0.12
injury (PM)
8. You are back at work, and it is going well® (UM) 3.97 1.10 0.67 —0.14
2. You learned different ways to cope with your pain so that you can stayat 343 136 0.64 0.09
work (PM)
1. You are doing everything you can to stay at work (PM) 428 100 0.56 —0.04
7. You still find yourself struggling to stay at work due to the effects of your  4.04 121 0.25 0.81
injury (UM)
6. You worry about having to stop working again due to your injury (UM) 287 150 =025 0.49
0. You feel you may need help in order to stay at work (UM) 319 126 —0.08 0.46

2 jtem reversed

was negatively correlated with fear-avoidance-work
(r=—0.34, p <0.01), general health-physical (r=—0.39,
p<0.01), general health-mental (r=—0.31, p<0.01), and
positively correlated with satisfaction with working life
(r=0.42, p <0.001).

Allocation approach. We classified participants into
one of six stages—four for the not-working sample and
two for the working sample—based on their scores of
readiness dimension and examined the differences in rel-
evant constructs between RRT'W stages to examine con-
current validity (Table 4).

Kruskal-Wallis non-parametric ANOVA results showed
significant differences between RRTW stages for all
the variables except current pain (x* =9.23, p =0.10),

fear-avoidance of physical activity (x> =27.71, p <0.001),
fear-avoidance of work (x* =69.12, p <0.001), depression
(x* =64.55, p <.001), general physical health (x> =45.84,
p =0.43), and general mental health (x> =42.32, p<.001)
for both not-working and working participants. Accord-
ing to the results of post-hoc analysis, participants in the
PC stage reported significantly the highest fear-avoidance
of physical activity, and those in the PC and C stages
showed high levels of fear-avoidance of work and depres-
sion. The PAS group tends to have lower fear-avoidance
of work and depression and higher general physical and
mental health than the PAS group; however, this result
was not significant. The PM group reported the low-
est depression with a low level of fear-avoidance and
the highest general physical and mental health. The PM
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Table 3 Relationship between RRTW dimensions and health and occupational factors

Item A PC C PAS PAB

Current pain 0.14 0.08 —0.18* —0.09

Fear-avoidance- physical activity 0.27%** —0.00 —0.26%** —0.12

Fear-avoidance- work 0.28*** 0.24** —0.51%% —0.21%

Depression 0.35%** 0.09 —0.33%%* —0.20%*

General health-physical —-0.01 —0.04 0.19%* 0.12

General health-mental —0.26%** —0.09 0.33%* 0.12

Item B UM PM

Satisfaction with working life —0.38"** 0.42%**

Self-perceived work performance —0.12 0.17

Constructs PC C PAS PAB UM PM
Current pain 0.14 0.08 —0.18* —0.09 0.29% —0.03
Fear-avoidance- physical activity 0.27%** —0.00 —0.26%** —0.12 0.33** —-0.10
Fear-avoidance- work 0.28%** 0.24** —0.57%%* —0.21%* 0.44%** —0.34**
Depression 0.35%** 0.09 —0.33%%* —0.20%* 0.40%** 0.16
General health-physical —0.01 —004 0.19%* 0.12 —0.39** —0.39%*
General health-mental —0.26%** —0.09 0.33*** 0.12 —0.44** —031*
Satisfaction with working life —0.38*** 0.42%**
Self-perceived work performance —0.12 0.17

*p <.05, **p <.01, ***p <.001

group reported significantly lower depression and higher
general mental health than the UM group, with no sig-
nificant difference in fear-avoidance of physical activity
and work. On the work-related outcome, the PM group
had significantly higher satisfaction with their working
life (U=1065.50, p <.001) and self-perceived work per-
formance (U=929.50, p <.001) than the UM group.

Discussion

Structural validity of RRTW

The structural validity of the Korean version of the
RRTW scale was supported among workers who filed an
accepted claim with the Korean worker’s compensation
system following a work-related musculoskeletal injury.
We identified four factors for the not-working group: PC,
C, PAS, and PAB, and two factors for the working group:
UM and PM, which are similar to those identified in the
original scale by Franche et al. [8]

Compared with the original scale by Franche et al. [8],
two items (item al0 and b5) were deleted from the scale,
and one item (item b10) was loaded onto the other fac-
tor. Item alO (“You have a date for your first day back at
work”) was deleted from the PAS dimension because of
the low factor loading, which could be explained by the
Korean socio-cultural context and the fact that, in gen-
eral, Korean workers covered by worker’s compensation
showed a low rate of returning to their pre-injury job
(42.5% in 2019). Moreover, the mean duration of work

disability in our sample was seven months, indicating
high severity and a high number of patients requiring
long-term care, making it difficult to specify an RTW
date during treatment. Item b5 was deleted because it
showed cross-loading in both the UM and PM factors.
Item b8 was found to be related to the PM dimension
rather than the UM dimension. The same factor struc-
ture was derived in this study as in the original scale and
by Park et al. [9], while it differed greatly from that of
Braathen et al. [10].

The factor structure derived in this study was similar to
that of Park et al’s study [9] but differed greatly from that
of Braathen et al’s [10]. This difference may be related
to the duration of work disability in the sample of each
study. Park et al. [9] showed a three-factor structure that
excluded the PC stage, and they deleted item alO0, as in
our study. The authors suggested differences in the sam-
ple characteristics with the original scale [9] as the reason
for this discrepancy. Disability duration was an average of
188 days (about six months) in Park et al’s [9] study and
longer by one month in Franche et al’s study [8]. The ratio
of patients in the PC stage was relatively low in this study,
at around 10%, which may be for the same reason as that
of Park et al’s study. Braathen et al. derived two factors:
inability and uncertainty, and most items in the PAS and
PAB dimensions, the advanced stage in the original scale,
were deleted [10]. This may be because the participants
were in the early stages of rehabilitation, suggesting that,
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to obtain more precise results, measurements should be
taken after completing the rehabilitation program [10].

Cronbach’s alpha was 0.77 for PC, 0.74 for C, 0.62 for
PAS, 0.60 for scale A, 0.58 for UM, and 0.81 for PM of
scale B. The internal consistency with Cronbach’s alpha
was acceptable for the PC, C, and PM, based on a cri-
terion of 0.7 [31], but was low for the PAS and PAB, at
around 0.6, and the UM, below 0.6. The results of scale
A were similar to that of the original scale, but those of
scale B showed a clear difference from previous studies,
which reported satisfactory internal consistency for the
UM but not for the PM [8—10]. More validation research
is needed to understand the work maintenance dimen-
sion, as indicated by Braathen et al. [10].

Concurrent validity

Concurrent validity was satisfied based on the correla-
tions between RRTW dimensions and relevant constructs
and ANOVA by RRTW stage groups. In the multidi-
mensional approach, the PC or C dimensions, which are
lower stages of the RRT'W, generally showed positive cor-
relations with negative statuses, such as fear-avoidance
of physical activity or work and depression, and showed
negative correlations with positive statuses, such as gen-
eral mental health. In contrast, the PAS and PAB dimen-
sions, which are advanced stages of the RRTW, showed
the reverse. In the allocation approach, participants in
the advanced stage exhibited better health-related and
work-related outcomes than those in the less advanced
stage. Specifically, the PC or C group reported higher
fear-avoidance and depression, with lower general physi-
cal and mental health, which indicated that they had not
yet been prepared physically and mentally for return-
ing to work. Unsurprisingly, the PM group in the most
advanced stage showed the best physical and mental
health among readiness groups and clearly distinguished
from UM group.

From both the multidimensional and allocation
approach, some interesting findings were identified. First,
the PC or C dimension had no association with perceived
pain and physical health. This may be because partici-
pants scoring low on the PC or C dimension had some
degree of pain and impaired physical function; therefore,
low variability was observed in perceived physical func-
tion and pain. It can be understood in the same context
that there is no difference in current pain between readi-
ness groups.

Second, the PAS dimension, compared with the PAB
dimension, showed a noticeably stronger correlation
with relevant constructs. Moreover, participants in the
PAS stage exhibited better health-related outcomes than
those in the PAB stage, which is the most advanced stage
among the not-working sample. In Franche et al’s study,
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the original scale’s physical function-related scales (SE-
12 physical, functional disability status, current pain,
fear-avoidance of work) were perceived to be higher in
the PAS stage than the PAB stage overall [8]. Park et al.
reported better physical and mental health in the PAS
stage [9]. There are several possible explanations for this
finding. First, participants in this study were on long-
term sick leave following the work-related injury, which
could obscure the differentiation between PAS and
PAB. Park et al. also explained that these results might
be affected by the sample characteristics and suggested
that PAS and PAB may be mixed in terms of subacute
or chronic musculoskeletal disorders [9]. When they
participate in intensive rehabilitation or work-hardening
programs for several months, patients achieve the high-
est levels of confidence in RTW in the PAS stage. How-
ever, after this intense treatment, the availability for
further rehabilitation on an outpatient basis decreases,
and patients have to find other resources or help from
other people to manage their physical health, which may
lead to worse physical and mental outcomes in the PAB
stage. Furthermore, the rate of returning to pre-injury
jobs is low in South Korea, where the employer plays a
lead role in the RT'W process rather than the worker or
medical personnel. Patients who cannot return to their
pre-injury job and engage in job searching are likely to
be in the PAB stage and may show increased mental
health issues such as anxiety or depression. However,
further studies are needed to investigate the differences
between the PAB and PAS groups, and more information
is required with regard to the use of the RRT'W scale in a
clinical setting.

Third, the UM dimension was the most correlated
dimension positively with current pain, fear-avoidance
of physical activity and work, and depression, and neg-
atively with general physical and mental health, even
stronger than the PC dimension. There were significant
improvements compared with the least advanced PC or
C group, but not better than PAS or PAB group. These
results are similar to those in the original scale [8]. As
Franche et al. [8] pointed out, it can be explained that
maintenance of RTW itself is challenging to those who
once returned to work. Even after returning to work fol-
lowing a work-related injury, most participants continued
to experience pain and fear avoidance of physical activ-
ity. Moreover, uncertainty about re-injury or job mainte-
nance can worsen their depressive symptoms and health
condition, further lowering satisfaction with working life
and work performance. The finding that the PM dimen-
sion had a significant association with work-related con-
structs, including fear-avoidance of work and satisfaction
with working life, compared with UM dimension, seems
to indicate that work burden and workplace factors act as
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an obstacle to proactive maintenance. As Franche et al.
[8] pointed out, further research is needed to investigate
the factors that determine the two groups. Moreover,
interventions targeting workers in UM stage to help them
re-adapt and stay in the workplace after work disability
are warranted.

Strengths and weaknesses

The construct and concurrent validity of the scale were
verified for samples with a wide variety of injuries, lev-
els of severity, and duration of work disability. Therefore,
the scale has been adopted as an official evaluation tool
for all the patients with musculoskeletal injuries in nine
Workers” Compensation Hospitals in Korea; further, vali-
dation may be possible in the near future.

However, some limitations should be addressed.
First, a small sample size limited the statistical power of
the CFA and the examination of the differences in rel-
evant constructs between the RRTW stages. Although
the guidelines for the minimum sample size needed
for factor analysis varies, the non-working sample size
(n =109) for performing CFA in this study was insulffi-
cient. This is because it is difficult to recruit survey par-
ticipants concerning industrial accidents; similarly, most
previous studies on RRTW construct validity tests (see
Additional File 1) also had small samples of less than
200. Furthermore, the small number of cases in the PC
stage limited our interpretation. Despite the limitations
of the statistical results due to the small sample size, this
scale will be useful to assess patients with work-related
musculoskeletal injuries who are preparing to return
to work. It is necessary to continue to monitor how the
RRTW scale, as a screening tool, predicts future work
participation and to further develop a tailored inter-
vention program according to the RRTW stage. In the
future, through multi-center research, a more detailed
interpretation may be possible by increasing the ana-
lyzed target numbers. Second, this study employed a
cross-sectional design, which prevented the detection of
changes to the RRTW stage over time. Therefore, follow-
up studies are underway to observe the development
among these patients.

Conclusion

This study analyzed the internal consistency reliability
and structural and concurrent validity of the Korean ver-
sion of the RRTW scale, which aims to assess readiness
to RTW and associated psychosocial variables. Although
the validation process resulted in small changes to cer-
tain items, RTW readiness, and maintenance levels
matched those of the original scale, suggesting that the
Korean scale is suitable for use in research and clinical
settings.
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Abbreviations

RTW return to work:

RRTW readiness for return to work

EFA exploratory factor analysis

CFA confirmatory factor analysis

MSK musculoskeletal disorders

PC pre-contemplation

C contemplation,

PAS preparation for action-self-evaluation
PAB preparation for action-behavioral
UM uncertain maintenance

PM proactive maintenance

FCE Functional Capacity Evaluation

KCOMWEL Korea Worker's Compensation & Welfare Service

FAB-Q Fear-Avoidance Beliefs Questionnaire
PHQ-9 Patient Health Questionnaire

KMO Kaiser-Meyer-Olkin

CFl comparative fit index

TU Tucker-Lewis index

RMSEA root mean square error of approximation
SRMR standardized root mean square residual
ANOVA Analysis of variance
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