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Abstract

Purpose This study aims to examine the psychometric properties of the Recovering Quality of Life— Japanese version
(ReQol-J) for use in the community setting.

Methods This cross-sectional study was conducted among service users of community mental health service
facilities. A series of confirmatory factor analyses (CFAs) was performed. After the best-fitting model was identified,
omega indices, and intraclass correlation (ICC) were calculated to evaluate dimensionality and reliability. The
correlation coefficients between the ReQol-J scores and the other scales were calculated for testing construct validity.
We also estimated the correlation coefficients between the ReQol-J-10 and — 20.

Results A total of 395 service users from 23 facilities in Japan participated in this study. Of these, 66 responded to the
test-retest reliability. The bifactor model showed the best fit to the data: x’/df=1.74, CFI=0.993, RMSEA=0.031, and
SRMR=0.038. ECV and OmegaH indicated unidimensionality. ICC for the Re-QoL-J-10 and —20 were 0.700 and 0.766,
respectively. The ReQol-J-10 showed a high correlation with the ReQol-J-20 (r=.95, p<.001). The EQ-5D-5 L, a new
brief scale for subjective personal agency (SPA-5), well-being and the quality of life scale (QLS) scores were positively
correlated with the ReQol-J score. On the other hand, the patient health questionnaire-9 (PHQ-9) and the WHODAS
scores were negatively correlated with the ReQol-J score.

Conclusion Factor structure, internal consistency, test-retest reliability, and construct validity of the ReQol-J were

confirmed. The ReQol-J is a promising tool as a patient-reported outcome measure in mental health services for the
Japanese community setting.
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Introduction

Patient-reported outcome measures (PROMs) have
become essential to assess the outcome of mental health
services over the past two decades. When objective
outcomes are difficult to obtain, PROMs are useful [1].
Indeed, PROMs are often poorly related to physiological
and other objective outcomes such as performance-based
outcomes, clinician-reported outcomes, or biomarkers
[2-5]. Also, patients’ feedback improves professional ser-
vices [6—7]. Thus, PROMs are necessary outcome mea-
sures to evaluate services rather than an alternative to
objective outcomes. Psychometrically valid and reliable
PROMs are needed particularly in the mental health field
[8-9].

Historically, one of the central interests in PROMs has
been how to measure health-related quality of life in peo-
ple with physical or psychiatric illnesses. The concept of
quality of life (QoL) itself is defined as individuals’ per-
ceptions of their position in life in the context of the cul-
ture and value systems in which they live and concerning
their goals, expectations, standards, and concerns [10].
The similarities between the concepts of QoL and well-
being have been discussed for a decade [11-12]. On the
other hand, depressed mood or disabilities are concepts
that oppose the QoL concept [13—14]. In addition, previ-
ous studies reported that several variables are associated
with QoL among people with mental illness such as psy-
chiatric symptoms, factional impairment, and personal
agency [15-18]. In short, the concept of QoL and rel-
evant variables have been gradually shaped in the chal-
lenging process of measuring QoL and developing its
scales.

There are both self-reported and observed reported
QoL scales. In people with mental illness, they have been
not strongly correlated with each other [19-22]. In this
context, while numerous researchers have developed self-
reported QoL scales [23-27], their usefulness has been
often insufficient. For example, the EuroQol 5 Dimension
(EQ-5D) and Short-form 6 dimension (SF-6D) are some
of the most popular QoL scales in health research; how-
ever, these scales have contents too generic to measure
QoL among people with mental illness [28—29]. Brazier
et al. also examined the validity and responsiveness of
several QoL measures and found limited evidence, par-
ticularly in people with schizophrenia and bipolar disor-
ders. These results may potentially be attributed to the

Table 1 ReQol-20 CFA studies
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item development process through the literature reviews
and experts’ views [28]. In other words, a QoL measure
reflecting people with mental illness is required to accu-
rately assess their subjective views on their own life.

In this context, the Recovering Quality of Life question-
naire (ReQoL) with 20 items and 10 items as a short ver-
sion was developed to measure “recovery-focused quality
of life” for mental health service users who were experi-
encing mental health difficulties [30—32]. The ReQoL has
two clear strengths. First, the items of the ReQoL were
developed through collaboration with multiple stake-
holders including people with mental illness and detailed
interviews with over 70 people with mental illness [31].
Second, this scale reflects important contents of per-
sonal recovery which originated in the service users’
grassroots movement [33—35], since the concepts of QoL
and personal recovery had theoretically overlapped each
other [36-37]. For example, the framework for personal
recovery consists of several facets: connectedness, hope
and optimism about the future, identity, meaning in life,
and empowerment [38]. Although personal recovery is
likely to highlight positive aspects, the relevant studies
also pointed out several negative aspects (e.g., absence of
depression or anxiety) [15, 39—40]. Therefore, the ReQoL
includes both domains in terms of enhancing QoL and
reducing QoL [41].

Several studies have measured the validity and reli-
ability of ReQoL. For example, three studies examined
the factor structure of the ReQoL through confirmatory
factor analysis (CFA) (see Table 1). A bifactor model
consisting of two specific group factors (Negative and
Positive affects) and the Global factor was identified as
the best-fitted model to the data [30-31, 41-42]. The
factor loadings on the global (general) factor were sub-
stantially larger than the loadings on the negative and
positive ones (specific group factors). This finding indi-
cated that the ReQoL was an essentially unidimensional
model. In addition to the factorial validity, the internal
consistency, test-retest reliability, and construct valid-
ity were also confirmed in several countries. Cronbach’s
alphas using a sample of service users for the ReQoL-10
and ReQoL-20 items were reported to be 0.92 and 0.96,
respectively [31]. ICCs for patient and general popula-
tion samples were 0.90 and 0.87, respectively [31]. In
terms of convergent validity, both ReQoL-10 and -20
showed high correlations with measures such as the

References N Country  Model Goodness of Fit
CFl RMSEA
Keetharuth et al. (2019) Study 1 2262 UK bifactor model: global, negative affects, and positive affects 0.954 0.061
Study 2 4266 UK bifactor model: global, negative affects, and positive affects 0.971 0.066
Xu et al. (2021) 500 HK bifactor model: global, positively worded, and negatively worded 0.991 0.029

Note. CFl, Comparative Fit Index; RMSEA, Root Mean Square Error of Approximation
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Short Warwick-Edinburgh Mental Well-being Scale
(SWEMWABS), Clinical Outcomes in Routine Evaluation
(CORE)-10 [31], and EQ-5D [42]. The Recovering Qual-
ity of Life-Utility Index (ReQoL-UI) which was developed
based on the ReQoL-20, showed moderate correlation
with the EQ-5D-5 L in the general population of Hong
Kong [43]. In addition, recovery from severe mental ill-
ness involves developing a sense of control over one’s ill-
ness through personal agency (i.e., what people can do on
their own) [44], is facilitated by personal agency [45-46].
Therefore, the Five-item Subjective and Personal Agency
scale (SPA-5: [47]) may be highly correlated with ReQoL
Based on global evidence of its psychometric properties,
ReQoL has consequently become a recommended scale
as one of the standard outcome measures in the mental
health field [48].

Despite the worldwide spread of the ReQoL, no stud-
ies examined the validity and reliability of the ReQoL in
a Japanese setting. For example, while the factor struc-
ture found in the United Kingdom (UK) and Hong Kong
may be acceptable to Japanese cultural backgrounds, and
the bifactor model can be a candidate for the best-fitting
model to the Japanese sample, this hypothesis has not
yet been addressed. Once the dimensional structure of a
set of items has been validated, the resulting sum scores
are often considered to have a robust psychometric basis
[49]. However, the original instrument, developed and
validated in its original cultural context, may not neces-
sarily exhibit the same degree of robustness when used
in a different cultural setting. For the use of the ReQoL
in the Japanese population, its psychometric properties
should be assessed. This study aims to examine the psy-
chometric properties of the ReQoL, specifically including
factorial validity, dimensionality and reliability, concur-
rent validity, and convergent validity among people with
mental illness in the Japanese community setting.

Methods

Overall design

This study employed a cross-sectional design. A conve-
nient sampling method was used to collect the data via
community mental health service facilities such as day-
care centres, outpatient clinics community, and employ-
ment support agencies in Japan. Among 27 facilities we
recruited, a total of 23 facilities participated in this study
(Fig. 1). All potential participants were recruited by the
primary staff of each facility, and those meeting inclu-
sion criteria were enrolled in the study. All responses
were anonymized and managed with a research ID at
each facility. Researchers merged responses of T1 and
T2 with research IDs for test-retest reliability. The data
were collected from August 1 to November 30, 2023. This
study was approved by the Research Ethics Committee
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of the National Centre for Neurology and Psychiatry (no.
A2023-065).

Participants and recruitment

We set the following inclusion criteria of this study:
service users (a) who used services from August 1 to
November 30, 2023, (b) who were diagnosed with men-
tal disorders as their primary diagnosis, (c) who were
under 65 years of age, and (d) who understand the expla-
nation from staff members and voluntarily consented to
participate in this research. Exclusion criteria were those
(a) who were diagnosed with dementia or an intellec-
tual disability, (b) who were not fluent in Japanese, or (c)
who used the service briefly (less than one month). All
potential participants were informed by a primary staff
member about the aims of the study, the affiliation of the
principal investigator, the security of personal informa-
tion, and ethical considerations for participation in the
study. The participants who voluntarily agreed to par-
ticipate in this study by ticking the consent box on the
research document completed their questionnaire. The
primary care staff (non-family members who provide and
manage care directly) assessed the patient’s sociodemo-
graphic characteristics and health conditions such as day
function, using the WHODAS and QLS include staff-
reported versions, simultaneously (T1). The participants
in two facilities completed the ReQoL twice with an
interval of two weeks (T2) for test-retest reliability.

Main measurement

The ReQoL was originally developed by Keetharuth et
al. in the UK (Use of the ReQoL can only be made under
licence and that a licence can be discussed by contactig
healthoutcomes@innovation.ox.uk.) [31]. The Clinical
Outcomes team at Oxford University Innovation (OUI)
translated it into Japanese (ReQoL-J). Detailed infor-
mation on the translation process is available on the
OUI website (https://innovation.ox.ac.uk/clinical-outc
omes/services/translation-linguistic-validation/). Its t
ranslation process included the following 9 steps: (a)
concept elaboration, (b) two forward translations, (c)
forward translation reconciliation, (d) two back-transla-
tions, (e) back-translation review, (f) developer review,
(g) independent proofreading, (h) cognitive debriefing
interviews, and (i) professional formatting, which was
consistent with the process recommended by Eremenco
et al. [50]. The ReQoL-J-20 consists of 20 items and one
additional physical health item. Of the 20 items, 11 items
are positively worded and 9 items are negatively worded.
All questions are scored with a five-point Likert scale
ranging from “None of the time” to “Most or all of the
time” The positively worded questions are scored from
0 to 4. The scores for negatively worded questions are
reversed, scored from 4 to 0. The ReQoL-J-20 score is
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T2:
Test-retest complete
cases: n =64

Fig. 1 Participant recruitment flowchart

calculated by summing the scores of all items except for
the physical health item, and ranges from 0 to 80. The
ReQoL-J-10 (11 items) comprises the first 10 items of the
ReQoL-J-20 and the physical health item. The ReQoL-
J-10 score is calculated by summing the scores of the first
10 questions of the ReQoL-J-20. The ReQoL-]J-10 ranges
from 0 to 40. Higher scores of both ReQoL-J-20 and 10
indicate a better quality of life. Following the ReQoL-20
scoring guide, missing data were imputed using mean
imputation.

cases:n=7

Other measurements for concurrent validity and
convergent validity
We used the EuroQol 5 dimension 5 level (EQ-5D-5 L)
to examine the concurrent validity and for comparison
to a gold standard measure. To test the convergent valid-
ity which compares against validated measures of the
proximate concepts, we also used the four PROMs and
two observer-rated scales including the Five-item Subjec-
tive and Personal Agency scale (SPA-5), Single-item well-
being scale (SiWB), the Patient Health Questionnaire
9-item version (PHQ-9), the 12-item version of World
Health Organization Disability Assessment Schedule 2.0
(WHO-DAS), and Quality of Life Scale (QLS).

With regards to the PROMs, the EQ-5D-5 L consists of
five items for measuring quality of life (QOL): mobility,
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self-care, usual activities, pain and discomfort, and anxi-
ety and depression. We calculated the scores accord-
ing to the scoring method of the Japanese version of the
EQ-5D-5 L [51]. A higher score indicates a better quality
of life.

The SPA-5 was developed to measure subjective per-
sonal agency based on the view of service users and in
collaboration with people with schizophrenia [47]. Each
of the five items of SPA-5 is rated on a five-point Likert
scale using a range of 1 (strongly disagree) to 5 (strongly
agree). A higher score indicates higher subjective per-
sonal agency.

The SiWB has a simple question for own life “Overall,
how satisfied are you with life as a whole these days?”
with a 0-10 response scale where 0 is “Not at all” and
10 is “Completely” [52]. This item was recommended
through an interdisciplinary workshop on the measure-
ment of well-being.

The PHQ-9 is a self-reported nine-item depression
scale based on the criteria of a major depressive episode
of DSM-IV developed by Spitzer et al. [53]. Each item
checks the frequency of depressive symptoms over the
previous two weeks with a 4-point Likert scale from 0 to
3. The psychometric properties’ validity and reliability of
the Japanese version of PHQ-9 were reported [54—55]. A
higher score indicates severe depression.

The WHO-DAS is a widely used tool for assessing dis-
ability and functional impairment [56—57]. The WHO-
DAS 2.0 is administered in the form of a 12-item or
36-item questionnaire covering six domains of disability
in the 30-day period prior to the assessment. This scale
is based on the International Classification of Function-
ing, Disability and Health conceptual framework [58].
Total scores were calculated as the sum of scores of all
items. Total and domain scores for both versions were
converted to a range of 0 to 100. A higher score indicates
severe disability. Since a previous study reported a strong
positive correlation between the scores of WHODAS-12
and the WHODAS-36 among mental health service users
[59], we used the WHODAS-12, which is easier to use,
in this study. The WHODAS was measured by not only
users (subjective measure) but also primary care staff
(objective measure).

The QLS is an observer-rated scale to measure QOL
based on clinicians’ views. The QLS is a 21-item scale
rated from a semi-structured interview providing infor-
mation on symptoms and functioning during the pre-
ceding 4 weeks [60]. The QLS consists of the following
5 scales: interpersonal relationships, instrumental roles,
intrapsychic foundations, common objects and activities,
and total score. A higher score indicates better objective
QOL [61]. The QLS was assessed by the primary care
staff in this study.
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Statistical analysis

Descriptive statistics and factorial validity

First, we calculated mean, SD, skewness, and kurtosis, to
examine distribution of data. Frequencies for the ReQoL-
20 and ReQoL-10 were also plotted. Then, a series of
CFAs using all samples was conducted. A single-factor
and theoretical 2-factor model were fitted to the data.
Finally, the theoretical bifactor model which was the
same as the factor structure in the literature [30-31, 41—
42] was fitted to the data. These models were compared
in terms of goodness-of-fit indices. We used weighted
least squares means and variance adjusted (WLSMYV)
as an estimator. A good fit was defined as chi-squared
divided by degrees of freedom (x*/df)<2, comparative
fit index (CFI)>0.97, and root mean square error appro-
priation (RMSEA)<0.05. An acceptable fit was defined
as x*/df<3, CFI>0.95, and RMSEA <0.08 [62 - 63]. Stan-
dardised root mean square residual (SRMR) is the square
root of the difference between the residuals of the sample
covariance matrix and the hypothesised model. A value
less than 0.08 is considered a good fit [64]. In the terms of
goodness of fit, chi-square, RMSEA, CFI and SRMR of a
model should be reported [65].

Dimensionality and reliability

After CFA, the internal consistency of the model was
calculated using the omega coefficient. The omega coef-
ficient is a preferred index of the internal consistency of
a psychological measure when the scale is made up of
more than one factor [66—68]. The assumptions for the
alpha coeficient are (a) one-factor structure (congeneric
model), (b) factor loadings that are approximately the
same for all observed variables (tau-equivalent model),
and (c) no correlations among the error variables for the
observed variables (parallel model). Alpha coefficients for
psychological scales are biased when these assumptions
are not met, which is commonly the case in practice [66].
Furthermore, omega indices are useful for evaluation
of unidimensionality. Therefore, we adopted Omega as
reliability indices. Omega indicates a proportion of vari-
ance of all the items explained by all the factors. Omega
subscale (OmegaS) indicates the proportion of the vari-
ance among the items of each specific group factor that
is explained by both the global factor and the specific
group factor. Omega hierarchical (OmegaH) indicates
the percentage of the variance of the whole measure-
ment explained by the general factor and all the specific
group factors explained only by the general factor. Simi-
larly, the percentage of the variance among items of each
specific group factor explained by the group factor is also
called omega hierarchical subscale (OmegaHS) [69-70].
Explained common variance (ECV) and a percentage of
uncontaminated correlations (PUC) were also calculated
to examine for unidimensionality. When PUC is greater
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than 0.80, or when ECV is greater than 0.60 and OmegaH
is greater than 0.70, the relative bias from using a unidi-
mensional measurement model rather than a bifactor
measurement model is likely to be small [71]. Stucky &
Edelen suggested that an item set is sufficiently indicative
of unidimensionality when ECV values are 0.85 or higher
[72].

To examine test-retest reliability, we calculated intra-
class correlation (ICC [1, 2]) with a two-way random
effects model absolute agreement between T1 and T2.
McGraw and Wong defined 10 types of ICC [73]. Of
those, the ICC (2,1) indicates variance between patients
divided by variance between patients plus variance
between measurements plus error variance. The ICC
ranges from 0 to 1, where ICC =1 represents perfect reli-
ability of the measurement and between 0.5 and 0.7, and

Table 2 Demographics of the participants

Mean SD
Age 433 119
Number of hospitalisations 0.25 0.70
n %

Gender

Male 233 59.0

Female 161 40.8

Other 1 03
Marital status

Married/with partner 326 82.5

Unmarried/divorced/widowed 69 17.5
Education

Secondary school 41 104

High school 172 435

Vocational school 50 12.7

Junior college 17 43

University (undergraduate degree) 1M 28.1

University (graduate degree) 4 1.0
Main diagnosis

FO: Organic mental disorder 5 13

F1: Substance abuse 22 56

F2: Schizophrenia 163 414

F3: Major depression 65 16.4

F3: Bipolar disorder 44 1.1

F4: Neurotic, stress-related and somatoform disorder 42 10.6

F5: Behavioural syndrome associated with physi- 3 0.8
ological disturbances and physical factors

Fé: Disorder of adult personality and behaviour 2 0.5

F7: Mental retardation 3 0.8

F8: Disorder of psychological development 37 9.3

F9: Behavioural and emotional disorder with onset 9 23
usually occurring in childhood and adolescence

Others 0 0.0
Living situation

Living with family members/partner 231 58.5

Living alone 127 322

Residential facility 37 94
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between 0.75 and 0.9 indicate moderate and good reli-
ability, respectively [74].

Concurrent validity and convergent validity

To test performance of the ReQoL-10, Pearson’s correla-
tion coefficients between the ReQoL-10 and ReQoL-20
scores were computed. The ReQoL-10 and ReQoL-20
scores were correlated with the EQ-5D-5 L to examine
the concurrent validity, and with the SPA-5, the SiWB,
the PHQ-9, the WHO-DAS, and the QLS to examine
convergent validity of the ReQoL-]J. It was hypothesised
that the ReQoL-10 and 20 would show a positive cor-
relation with the EQ-5D-5 L, the SPA-5, the SiWB, and
the QLS, and a negative correlation with the PHQ-9 and
the WHO-DAS. Statistical significance for these analy-
ses was established at p-value<0.001 due to multiple
comparisons.

Analyses were conducted using R statistical software.
We used the “lavaan” package (v0.6-17; [75]) for CFA and
“irr” package (v0.84.1; [76]) for ICC calculation. Omega
indices were calculated with the “Bifactor Indices Calcu-
lator” [77].

Results

Sample characteristics

Of 1990 eligible service users from 23 facilities, 516 were
informed about this study by research team members
or research collaborators of each facility. Of these, 396
agreed to participate in this study and 395 participants
completed the questionnaire (Fig. 1). Two hundred and
thirty-three participants were male, 161 were female,
and mean age was 43.3 years (SD=11.9). The most fre-
quent diagnoses were schizophrenia [F2] (n=163),
major depression [F3] (n=65), and bipolar disorder [F3]
(n=44). Other demographics of the participants were
shown in Table 2.

Factorial validity

Mean, SD, skewness, and kurtosis for the ReQoL-J are
shown in Table 3. All skewness and kurtosis ranged
from -1.15 to 0.68. Histograms for the ReQoL-J-20 and
ReQoL-J-10 are shown in Figs. 2 and 3. The mean scores
(SD) for the ReQoL-J-20 and the ReQoL-J-10 were 43.99
(14.88) and 22.16 (8.09), respectively, and no sum score
of scales showed ceiling or floor effect. Table 4 shows the
results of CFAs and model comparisons. The goodness of
fit of the model was significantly better for the theoretical
2-factor model than the single-factor model. Improve-
ment was also noted from the theoretical 2-factor to the-
oretical bifactor model, the absolute value of goodness of
fit was goodfit: y*/df=1.76, CF1=0.993, RMSEA =0.031,
and SRMR =0.038. Factor loadings of the bifactor model
are shown in Table 5. Factor loadings of item-2, -4, -5, -6,
-7, -8, -10, -11, -15 and - 19 on the General factor were
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Table 3 Mean, SD, skewness, kurtosis (N=395)

Item No. n Mean SD Skewness Kurtosis
1 395 2.50 1.13 -042 -0.59
2 395 2.37 1.21 -0.25 -0.97
3 395 2.21 1.16 -0.20 -0.81
4 395 227 1.15 -0.13 -0.95
5 395 2.1 124 -0.02 -1.01
6 395 2.71 1.33 -0.78 -0.61
7 395 233 1.19 -0.15 -0.96
8 395 1.74 1.30 0.28 -1.08
9 395 2.26 1.28 -0.32 -0.98
10 395 1.66 1.19 0.33 -0.81
11 395 2.00 1.24 0.04 -1.02
12 395 238 1.18 -0.30 -0.89
13 395 228 1.18 -0.29 -0.88
14 395 2.19 1.36 -0.30 -1.14
15 395 137 1.22 0.68 -0.50
16 395 2.78 1.27 -0.75 -0.58
17 395 2.06 1.31 -0.15 -1.15
18 395 2.21 1.35 -0.27 -1.12
19 395 2.28 1.15 -0.02 -0.98
20 395 227 1.16 -0.29 -0.80
21 392 2.76 1.04 -0.58 -0.28
ReQOL-20 total 395 43.99 14.88 -0.14 -0.38
ReQOL-10 total 395 22.16 8.09 -0.14 -0.38

Note. Use of the ReQolL can only be made under licence and that a licence can be discussed by contacting healthoutcomes@innovation.ox.ac.uk. ReQoL™ Version
1.1 © Copyright, The University of Sheffield 2016, 2018. All Rights Reserved. The authors have asserted their moral rights. Oxford University Innovation Limited is
exclusively licensed to grant permissions to use the ReQoL™
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Fig. 2 Histogram of the ReQol-J-20 score. X-axis indicates total score for Re-Qol-J-20. Y-axis indicates frequency
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Fig. 3 Histogram of the ReQoL-J-10 score. X-axis indicates total score for Re-Qol-J-10. Y-axis indicates frequency

Table 4 Model comparison of a single factor, theoretical 2-factor, and theoritical bifactor model (N=395)

Model X df X2/df Ax?(df) CFI ACFI RMSEA  ARMSEA  SRMR  ASRMR
Single-factor model 946.516 170 5.56 Ref 0.920 Ref 0.100 Ref 0.100 Ref
Theoretical 2-factor model 332188 169 197 614328 (1) 0985 0290  0.043 0.057 0.052 0.052
Theoretical bifactor model 261944 149 176 70244 (20* 0993 0008 0031 0.012 0.038 0014

Note. ¥, p<.001; CFl, comparative fit index; ACFI, difference of comparative fit index; RMSEA, root mean square of error approximation; ARMSEA, difference of root
mean square of error approximation, SRMR, standardised root mean square residual; ASRMR, difference of standardised root mean square residual

Table 5 Factor loadings for the ttheoritical bifactor model (N=395)

Item No. Contents Bifactor model
Positively worded Negatively worded General

1 | found it difficult to get started with everyday tasks 0.512 0.392
2 | felt able to trust others 0.094 0.584
3 | felt unable to cope 0.505 0.430
4 | could do the things | wanted to do 0.210 0.761
5 | felt happy 0.231 0.770
6 | thought my life was not worth living 0.401 0.514
7 | enjoyed what | did 0.156 0.776
8 | felt hopeful about my future 0014 0.710
9 | felt lonely 0.452 0.292
10 | felt confident in myself -0.068 0.764
11 | did things | found rewarding 0.246 0.662
12 I avoided things I needed to do 0.459 0.220
13 | felt irritated 0.470 0.279
14 | felt like a failure 0.516 0.508
15 | felt in control of my life -0.241 0.586
16 | felt terrified 0.565 0.377
17 | felt anxious 0.647 0.404
18 I'had problems with my sleep 0.417 0.284
19 | felt calm -0.265 0.695
20 | found it hard to concentrate 0.554 0.300

Note. Factor loadings > 0.3 are in bold. ReQoL™ Version 1.1 © Copyright, University of Sheffield 2016, 2018. All Rights Reserved. The authors have asserted their moral
rights. Oxford University Innovation Limited is exclusively licensed to grant permissions to use the ReQoL™
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Fig. 4 Theoretical bifactor model of the ReQoL-J. Theoretical bifactor model of the ReQoL-J. Abbreviations: G, General factor; F1, Factor 1; F2, Factor 2. r1

to r20 denote item numbers

Table 6 Omega indices

Omega/OmegaS OmegaH/OmegaHS
General 0.926 0.720
Positively worded factor 0.905 0.003
Negatively worded factor ~ 0.874 0.572

Note. Explained Common Variance (ECV) was 0.658 and Percentage of
Uncontaminated Correlations (PUC) was 0.521. When PUC is greater than 0.80,
or when ECV is greater than 0.60 and OmegaH is greater than 0.7, the relative
bias from using a unidimensional measurement model rather than a bifactor
measurement model is likely to be small (Reise et al., 2013) [71]

greater than loadings on specific group factors (Table 5;
Fig. 4).

Dimensionality and reliability

Omega indices are shown in Table 6. Omega was 0.926,
indicating high reliability. ECV, PUC, and OmegaH were
0.658 (>0.6), 0.521 (<0.8), and 0.720 (>0.7), respectively.
Since ECV is greater than 0.60 and OmegaH is greater
than 0.7, the relative bias from using a unidimensional
measurement model is likely to be small for these data
(Reise et al., 2013). ICCs for Re-QoL-J-10 and -20 were
0.700 (95% CI=0.550 to 0.806) and 0.766 (95% CI=0.641
to 0.851), respectively, suggesting moderate test-retest
reliability.

Q - Corelation:0.95 (p.value< 0.000)

ReQoL-J-10 score
20
L

T T T T
20 40 60 80

ReQol-J-20 score

Fig. 5 Scatter plot of the ReQol-J-20 total score and the ReQol-J-10
total score. X-axis indicates the ReQol-J-10 total score. Y-axis indicates the
ReQol-J-20 total score. Plots are shown in blue dots. Red solid line indi-
cates regression line

Concurrent validity and convergent validity

The ReQoL-J-10 showed a significant and strong cor-
relation with the ReQoL-J-20 (r=.95, p<.001). The scat-
ter plot of the ReQoL-20 and the ReQoL-10 is shown in
Fig. 5. With regard to the concurrent validity, the ReQoL-
J-20 was significantly and positively correlated with the
EQ-5D-5 L (r=.597, p<.001) (Table 7). Similarly, regard-
ing convergent validity, the ReQoL-J-20 scores showed
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Table 7 Correlations of the ReQol-J with other variables

Page 10 of 14

ReQol-J-10 ReQol-J-20
Measurements r p 95% Cl r p 95% Cl
Patient-reported measures
EQ-5D-5L 0.544 <0.001 0.470,0.610 0.597 <0.001 0.530,0.657
SPA-5 0.567 <0.001 0.496, 0.630 0.579 <0.001 0.509, 641
SiWB 0.664 <0.001 0.606,0.717 0.686 <0.001 0.629,0.735
PHQ-9 -0.675 <0.001 -0.726,-0.618 -0.765 <0.001 -0.803,-0.721
WHODAS -0.528 <0.001 -0.596,-0.453 -0.602 <0.001 -0.661,-0.534
Staff-rated measures
QLs
Interpersonal relationships 0.199 <0.001 0.103,0.292 0.162 0.001 0.064, 0.256
Instrumental roles 0.183 <0.001 0.085,0.276 0.173 <0.001 0.075, 267
Intrapsychic foundations 0.185 <0.001 0.088,0.279 0.162 0.001 0.064, 0.256
Common objective activities 0.127 0.011 0.029,0.223 0.114 0.023 0.016,210
Total 0.210 <0.001 0.113,0.302 0.181 <0.001 0.084,0.274
WHODAS -0.203 <0.001 -0.296,-0.107 -0.194 <0.001 -0.288,-0.098

Note. EQ-5D-5 L, EuroQol 5-dimension 5-level; SPA-5, Five-item Subjective and Personal Agency scale; SiIWB, Single-item well-being scale; PHQ-9, Patient Health
Questionnaire 9-item version; WHODAS, 12 item-version of World Health Organization Disability Assessment Schedule 2.0; QLS, Quality of Life Scale

Table 8 Correlations of subscale scores of the ReQol-J with other variables

Positively worded

Negatively worded

Measurements r p 95% Cl r p 95% Cl
Patient-reported measures
EQ-5D-5L 0412 <0.001 0.327,0.491 0614 <0.001 0.549,0.672
SPA-5 0.589 <0.001 0.521,0.650 0428 <0.001 0.343,0.505
SiWB 0.631 <0.001 0.568, 0.687 0.567 <0.001 0.495,0.630
PHQ-9 -0.527 <0.001 -0.594, 0451 -0.789 <0.001 -0.823,.-749
WHODAS -0424 <0.001 -0.502,0.340 -0.612 <0.001 -0.258,-0.066.
Staff-rated measures
QLs
Interpersonal relationships 0.219 <0.001 0.123,0.311 0.072 0.156 -0.027,0.169
Instrumental roles 0.166 <0.001 0.069, 0.261 0.136 0.007 0.037,0.232
Intrapsychic foundations 0.157 0.002 0.060, 0.252 0.126 0.012 0.027,0.222
Common objective activities 0.111 0.027 0.013, 208 0.009 0.079 -0.010,0.185
Total 0.204 <0.001 0.108,0.207 0.088 0.116 0.017,0.212
WHODAS -0.175 <0.001 -0.269, 0.008 -0.116 0.001 0.017,0.212

Note. EQ-5D-5 L, EuroQol 5-dimension 5-level; SPA-5, Five-item Subjective and Personal Agency scale; SiWB, Single-item well-being scale; PHQ-9, Patient Health
Questionnaire 9-item version; WHODAS, 12 item-version of World Health Organization Disability Assessment Schedule 2,0; QLS, Quality of Life Scale

significant correlation with other PROMs: a positive
correlation with the SPA-5 (r=.579, p<.001) and SiWB
scores (r=.686, p<.001), and a negative correlation with
the PHQ-9 (r = -.765, p<.001) and self-rated WHO-DAS
scores (r = -0.602, p<.001). There were significant but
small correlations between the ReQoL-J-20 and staff-
rated assessments (QLS’s subscales [r<.173] and WHO-
DAS [r = -0.194, p<.001]) apart from the QLS subscale
score of common objective activities (r=.114, p=.023).
Almost the same tendency was found in the correla-
tion between the ReQoL-] scores (Re-QoL-10, positively
worded, and negatively worded subscale scores) and
other scales (Table 8).

Discussion

This study evaluated the psychometric properties of the
ReQolL-] including factorial validity, dimensionality and
reliability, concurrent validity, and convergent validity. In
CFA, the bifactor model consisting of two specific group
factors (i.e., positively and negatively worded factors) and
a general factor was determined as the best-fit model
for this study sample. This model showed good internal
consistency (omega=0.927), and ECV and omegaH sug-
gested unidimensionality. In terms of test-retest reliabil-
ity, the ReQoL-J-20 and -10 showed acceptable values
of ICCs (0.766, and 0.700, respectively). The ReQoL-J-10
was strongly correlated with the ReQoL-J-20, and likely
to have measuring accuracy as well as the ReQoL-J-20.
Furthermore, the ReQoL-J-10 and 20 showed moderate
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correlation with other measures indicating goal concur-
rent and convergent validity.

In this study, the mean scores (SD) for the ReQoL-
J-20 and the ReQoL-J-10 were almost identical to those
obtained from the original version of the ReQoL using the
UK sample (mean [SD]: 43.27 [19.93] and 21.99 [10.56],
respectively; Keetharuth et al., 2024 [40], Table 13 in
p-69). Although the mean scores of the ReQoL in Japan
and the UK were similar, the measurement invariance
or equivalence of the ReQoL-] is still unclear. In a com-
parison of the ReQoL-J and the ReQoL-HK, the mean
scores for the ReQoL-J-20 and the ReQoL-J-10 were
lower than those for the ReQoL-HK (mean: 60.33.27 and
28.54, respectively; Xu et al., 2021 [42], Table 4 on p. 6).
However, as Xu et al. pointed out, direct comparisons are
inappropriate without measurement invariance or equiv-
alence. Further analysis is needed to test measurement
invariance or equivalence across different countries.

While the factor analyses tested three models, the
bifactor model of the ReQoL-J-20 demonstrated the
highest model fit index values to the Japanese sample.
This finding was consistent with previous studies in the
UK [30-31] and Hong Kong [42]. Although ECV for the
Traditional Chinese ReQoL (ReQoL-TC) was 51% in a
Hong Kong study [42], and ECV for the original ReQoL
in the UK were 78.9% in study 1, and 84.5% in study 2
[30]. Our research showed that ECV was 65.8% and
OmegaH was 0.720, which was sufficient evidence to sug-
gest unidimensionality. Thus, the factor structure of the
ReQoL-J-20 is likely to be consistent with the original
ReQoL of the UK version. The rigorous translation pro-
cess by OUI may produce these findings. Unbiased mea-
surement between two (or more) translated instruments
is necessary to detect the result of true differences across
comparable different languages [50, 78].

In this study, the bifactor model consisting of two spe-
cific group factors (i.e., positively and negatively worded
factors) and a general factor was evaluated as the best
model in terms of the fitness to the data. This finding is
consistent with the original ReQoL of the UK version. As
we noted previously, the ReQoL was originally developed
to measure not only a positive aspect but also a negative
aspect of quality of life. It may be subject to a method
bias [79]. A mixture of positive (e.g., “I could do the
things I wanted to do”) and negative valence items (e.g.,
“I avoided things I needed to do”) is likely to lead to care-
less responses from participants [80—-81]. In such cases,
reverse-worded items can influence model fit enough
that researchers are likely to reject a single-factor model
for a unidimensional scale [82—-83]. Instead, the addition
of a general factor as method factors (i.e., bifactor model)
is recommended. This may be the reason why the bifac-
tor model of the ReQoL, including its Japanese version,
showed good fit to the data in several studies.
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Our study confirms the reliability of the ReQoL-]J. Koo
et al. [74] suggested that the criteria of ICC between 0.5
and 0.7, and between 0.75 and 0.9 indicate moderate, and
good reliability, respectively. The ReQoL met these crite-
ria and is thus considered to have an acceptable level of
reliability.

The scores of the ReQoL-] were consistently and mod-
erately correlated with other relevant patient-reported
outcome measures indicating good concurrent and
convergent validity. Regarding concurrent validity, the
ReQoL-] scores (i.e., ReQoL-10 and - 20 scores) showed
significant positive correlation with the EQ-5D-5 L. This
finding is consistent with the literature [31, 41-43, 84—
87]. In terms of convergent validity, the ReQoL-] scores
showed significant positive correlation with the SPA-5
and the SiWB. As pointed out in past studies, QoL cor-
relates with well-being and personal agency [11-12, 88].
Therefore, findings being consistent with conceptual
associations between variables indicated convergent
validity. In particular, personal agency plays an important
role in recovery from severe mental illness, as it is one of
the facilitators of recovery [45, 46]. Our findings support
this claim, showed relationship QoL in recovery and per-
sonal agency. On the other hand, ReQoL-]J scores showed
significant negative correlations with the PHQ-9 and
the WHODAS (p<.001). Additionally, the ReQoL-J-10
and 20 showed moderate to strong correlation with the
PHQ-9 (-0.675 and -0.765, respectively). As the severity
of mental health problems or dysfunction showing nega-
tive correlations with QoL has been indicated in previous
literature [18, 89], our findings replicated these relation-
ships and indicated convergent validity of the ReQoL-].

On the other hand, the ReQoL-] scores showed lower
correlations with the staff-reported WHODAS than the
patient-reported one. Likewise, correlations between
the ReQoL-] scores and the QLS scores were overall low
(r<.199). The correlation between scoring on the Com-
mon objective activities subscale of the QLS and ReQoL
was not significant. This finding supports previous stud-
ies’ results [19, 20, 21, 22, 90-91]. The ReQoL is likely to
reflect a subjective QoL which contains mental health
aspects, reasonable to understand the process of recovery
from mental disorders and quality of life. Also, we should
be conscious of subjective QoL and recognise interven-
tions tailored to meet individual needs.

The original ReQoL was developed by service users
and researchers, combining qualitative and quantita-
tive evidence through a co-production process [30-32,
41]. This development process could be the strength of
this scale. Our findings showed the ReQoL-J has simi-
lar psychometric properties to the original ReQoL and
can be a promising tool to measure the subjective QoL
of people living with mental health problems in Japanese
cultural settings. Since quality of life is complex, multiple
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approaches from different theoretical views are needed
[92]. It is important to consider who is assessing and
determining quality of life. Every measurement tool has
pros and cons for psychometric properties. We should
pay more attention to selecting measurement tools when
an assessment of QoL is needed.

Limitations

This study has several limitations. Firstly, our study used
a convenience sampling method. Considering the gen-
erality, further research should be conducted to support
our findings. Secondly, our study did not analyse multi-
group CFA or differential item functioning (DIF) using
item response theory (IRT). Such strategies are essen-
tial to ensure measurement invariance or equivalence,
which makes scale scores comparable across different
populations (e.g., gender differences, different diagnos-
tic groups, and different countries). Further research is
needed to elucidate individual differences in the ReQoL-
J. Thirdly, we used a clinical sample in this study. Com-
paring the ReQoL-]J scores between clinical and healthy
control samples would enhance the existing evidence on
its psychometric properties, thereby contributing to the
broader utility of the ReQoL-J.

Conclusions

Our findings confirm the factor validity of the ReQoL-
J, which indicates the same factor structure in previous
studies in other countries. Both the ReQoL-J-20 and
ReQoL-10 showed good internal consistency, test-retest
reliability, concurrent validity and construct validity,
affirming the usefulness of using the ReQoL-] as an out-
come measure for assessing subjective QoL for the Japa-
nese clinical sample. Future studies need to examine the
measurement invariance or equivalence of ReQoL-J and
to compare the scale score with a healthy sample.
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