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Abstract

Background: The Eating Disorder Quality of Life (ED-QOL) scale is a 25-item self-report measure that assesses
health-related quality of life (HRQol) of eating-disorder patients. Although the ED-QOL is one of the most widely
used questionnaires in many countries, no prior research has addressed the psychometric properties of the
Japanese translation of the ED-QOL. Therefore, the aim of the present study was to assess its reliability and validity.

Methods: A total of 99 Japanese female eating disorder patients and 469 female healthy university undergraduate
students completed the Japanese translation of the ED-QOL in addition to the Eating Attitudes Test-26 (EAT-26)
and Eating Disorder Inventory-2 (EDI-2). The patient group consisted of 37 patients with anorexia nervosa restricting
type (AN-R), 35 patients with binge-eating/purge type (AN-BP), and 27 patients with bulimia nervosa (BN). We
performed confirmatory factor analyses on the ED-QOL subscales both for Japanese eating disorder patients and for
healthy university undergraduate students. Reliability was assessed using internal consistency indicated by
Cronbach alpha coefficients and convergent validity was assessed using Pearson’s correlation coefficients. To assess
group differences between the eating disorder patients and healthy university undergraduate students, Student’s t-
tests were conducted.
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Results: The CFA showed that the CFl was .90 and RMSEA was .084 (90% confidence interval =.079-.088). The
internal consistency of the ED-QOL varied from good to excellent. The EAT-26 total score and three subscales and
the EDI-2 subscales had significant correlations with the ED-QOL global QOL score and four subscales. There were
no significant correlations between the EDI-2 subscale “Body Dissatisfaction” and the ED-QOL subscales “Physical/
Cognitive” and “Work/School”. Eating disorder patients scored significantly higher than healthy university
undergraduate students on all ED-QOL subscales and the global QOL score.

Conclusions: Based on this study, the Japanese translation of the ED-QOL can be regarded as reliable, valid, and
functional for female eating-disorder patients and female healthy university undergraduate students.
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Background

Eating-disorder patients have serious physical, psycho-
logical, social, and role functioning difficulties, which
are central to the concept of health-related quality of
life (HRQoL) [1]. As such, HRQoL is one of the most
important end-points in the treatment of enduring
eating disorders [2]. The Eating Disorder Quality of
Life scale (ED-QOL) [1], which contains disease-
specific HRQoL measures, is more sensitive than a
generic measure for identifying meaningful differences
by diagnosis [3]. Most of the other existing question-
naires focus on eating behaviors and cognitive aspects
of eating disorders, but ED-QOL evaluates health-
related QOL, including social aspects, so we can
assess the therapeutic effects by evaluating social
functioning and its change. Measuring changes in pa-
tients’ clinical presentations when symptoms show
minimal improvement may be valuable for motivating
patients toward behavior change [3].

ED-QOL is a 25-item self-report measure asses-
sing the HRQoL of eating-disorder patients. The
scale includes four subscales (Psychological, Phys-
ical/Cognitive, Financial, and Work/School), which
can be combined into a global QOL score. The ad-
equacy of this structure was previously checked and
considered acceptable in German translations of the
ED-QOL [4]. The ED-QOL has shown excellent psy-
chometric properties including adequate reliability
and validity [1].

The ED-QOL has been used in prior studies to
evaluate the HRQoL of eating disorder patients [2, 3,
5]. Although the ED-QOL is one of the most widely
used questionnaires for assessing the HRQoL of
eating-disorder patients [4, 6, 7], no research has ad-
dressed the psychometric properties of a Japanese
translation of the ED-QOL. Therefore, the aim of the
present study was to assess the reliability and validity
of the Japanese translation of the ED-QOL. This can
be used for endpoints of epidemiological surveys and
of intervention studies in Japan, as well as for cross-
country comparisons.

Methods

Participants and procedure

We collected patient data at The University of Tokyo
Hospital. The healthy control group data was collected
by universities in Japan for another study by Mitsui [8].
The sample consisted of 99 Japanese female eating dis-
order patients, diagnosed according to DSM-5 by experi-
enced clinicians, and 469 healthy female undergraduate
students. The eating disorder patients consisted of 37
anorexia nervosa restricting type (AN-R) patients, 35 an-
orexia nervosa binge-eating/purge type (AN-BP) pa-
tients, and 27 bulimia nervosa (BN) patients. All
participants completed the ED-QOL, Eating Attitudes
Test-26 (EAT-26) Eating Disorder Inventory-2 (EDI-2),
and a questionnaire about the frequency of binge-eating,
vomiting, laxative use, and compulsive exercise.

Measures
Japanese translation of the eating disorders quality of life
The original translation of the ED-QOL has been shown
to have high overall internal consistency and high dis-
criminant and convergent validity [1]. Participants
responded to items on a scale from 0 (never) to 4 (al-
ways). Scaled scores are item scores which are calculated
by averaging the items of each subscale. The total score
is calculated by averaging the scores of all of the items
of the EDQOL. Higher scores indicate worse ED-QOL.
The translation of the ED-QOL into Japanese was
carefully done by one of the authors (GK) with the per-
mission by the corresponding author of the original ver-
sion to ensure that there were no differences in nuance
between the original English and the new Japanese
translation. The Japanese translation was back-translated
into English by a professional native editor who was flu-
ent in both English and Japanese. The back-translated
ED-QOL was then confirmed for accuracy by the au-
thors of the original English version.

Eating attitudes Test-26
The Eating Attitudes Test-26 (EAT-26) is a 26-item, 6-
point scale (1 (never) to 6 (always)), self-report measure.
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A total score of 20 or higher is highly correlated with a
diagnosis of anorexia nervosa or bulimia [9]. The EAT-
26 has been validated both in clinical populations and in
nonclinical adult and adolescent people [10]. The Japa-
nese version of the EAT-26 has also been favorably eval-
uated for reliability and validity [11, 12]. In this study,
we examined the total score and three subscales: Dieting,
Bulimia and Food Preoccupation, and Oral control.

Eating disorder Inventory-2

In 1991, Garner added 27 items and three subscales to the
Eating Disorder Inventory (EDI) in order to develop the
EDI-2 [13], which is a 91-item, 6-point scale (i.e. “always,”
“usually,” “often,” “sometimes,” “rarely,” or “never”), self-
report measure. The EDI-2 has been favorably evaluated
for reliability and validity in other countries, and a Japa-
nese version of the EDI-2 was also developed and vali-
dated [14]. The EDI-2 items form 11 subscales, and
similar to a prior study, we examined three of these sub-
scales: Drive for Thinness (DT), Body Dissatisfaction (BD)
and Bulimia (B). We specifically chose these three sub-
scales because they represented the core symptoms per-
taining to the diagnostic criteria of eating disorders.

Ethical considerations
The protocol was approved by the Ethics Committee of
the Graduate School of Medicine, The University of

Table 1 Participant characteristics
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Tokyo [10800], the National Center of Neurology and
Psychiatry [A2011-090], and the International Univer-
sity of Health and Welfare [13-I0-180], and written in-
formed consent was provided by all subjects prior to
enrollment in the study.

Statistical analysis

We performed confirmatory factor analyses (CFA) on
the ED-QOL subscales for participants. The adequacy of
the models was evaluated using the comparative fit
index (CFI), and the Root Mean Square Error of Ap-
proximation (RMSEA). The reliability of the ED-QOL
was assessed by means of its internal consistency using
Cronbach alpha coefficients for both the individual ED-
QOL subscales as well as for the total score. Concurrent
validity for the EAT-26 and EDI-2 was assessed by
means of Pearson’s correlation coefficients. To assess
group differences, an ANOVA and a Scheffe F test was
performed between eating disorder patients and healthy
university undergraduate students. Significance levels
were set at p <0.05. All analyses were performed using
the IBM SPSS version 22 and the IBM SPSS Amos™ 22 7.

Results
The characteristics of the participants are summarized
in Table 1.

Eating disorder patients healthy
(n=99) Eggg;irtayduate
students
(n=469)
age(years) 328+12.1 199+17
body mass index(kg/m2) 183+58 207+28
occupation
student 23 469
full-time worker 16 0
part-time worker 18 0
homemaker/unemployed/on leave 42 0
Binge-eating (per 4 weeks) 89+224 1.7+37
Vomiting (per 4 weeks) 83+183 01+£08
Use of laxatives (per 4 weeks) 27+87 01+16
Compulsive exercise (per 4 weeks) 39+84 04+15
EAT-26
total score 245+16.1 87+62
Dieting 13.1+9.1 62+42
Bulimia and Food Preoccupation 57+53 10+17
Oral Control 58+5.1 15+23
EDI-2
Drive for Thinness (DT) 9.1+66 56+49
Body Dissatisfaction (BD) 153+74 162+7.1
Bulimia (B) 57+66 26+35

EDI-2 Eating Disorder Inventry-2, ED-QOL Eating Disorder Quality of Life
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Confirmatory factor analyses (CFA) diagram. All standard partial regression coefficients and
We performed a CFA to check the fit of the 4-factor  correlation coefficients are statistically significant.
structure (i.e. Psychological, Physical/Cognitive, Financial,

and Work/School) as proposed in the original ED-QOL. Internal consistency

The CFA showed that the CFI was .90, which is consid-  Table 2 presents the internal consistency results for the
ered indicative of a good fit [15], and that the RMSEA was  four subscales and the global QOL score. The internal
.084 (90% confidence interval =.079-.088), which is con-  consistency of the ED-QOL varied from 0.84 to 0.95.
sidered acceptable [16]. We named these four subscales

Psychological (nine items), Physical/Cognitive (six items),  Correlation with EAT-26 and EDI-2

Financial (five items), and Work/School (five items) fol- In an initial attempt to explore the validity of the Japa-
lowing the original ED-QOL. Figure 1 shows the path nese translation of the ED-QOL, we examined the
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Fig. 1 Path diagram for the confirmatory factor analysis. All of the numbers show the standard partial regression coefficients and correlation
coefficients and all of the paths are statistically significant with P value smaller than 0.001. Psychological, Physical/Cognitive, Financial and Work/
School represent subscales of the Eating Disorders Quality of Life. QOL1-25 represents question numbers 1-25 of the Eating Disorders Quality of
Life. e1-25 are all residual errors of the model
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Table 2 Internal consistency (Cronbach alpha) of the Japanese
translation of the ED-QOL subscales and global QOL scores
(n =539-561)°

Subscales Cronbach alpha
Psychological 0.95
Physical/Cognitive 0.89
Financial 0.84
Work/School 0.89
global QOL score 095

2Sample sizes vary per subscale because not all participants answered all
ED-QOL items

Pearson’s correlation coefficients between the ED-QOL
scores and those of the other two questionnaires (Table 3).
The EAT-26 total score and those of all three subscales
had significant correlations with the ED-QOL global score
and its four subscales. There were no significant correlations
between the EDI-2 “Body Dissatisfaction” subscale and the
ED-QOL “Physical/Cognitive” and “Work/School” subscales.

Group differences

In all subscale scores and the global QOL score,
ANOVA results determined that there were statistically
significant differences between group means. In post-
hoc analysis, eating disorder patients had significantly
higher scores than healthy university undergraduate stu-
dents, with the exception of AN-R subtype participants
in the financial subscale score (Table 4).

Discussion

This study aimed to assess the reliability and validity of
the Japanese translation of the ED-QOL. Cronbach alpha
coefficients of the global score and those of the four sub-
scales in the present study were comparable with those
observed in a previous study (.86 for the Physical/Cogni-
tive subscale, .95 for the Psychological subscale, .84 for
the Work/School subscale, .86 for the Financial subscale,
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and .94 for the overall alpha coefficient) [1]. The Japa-
nese translation of the ED-QOL showed good-to-
excellent internal consistency in all ED-QOL subscales
and in the global score. The CFA in the current study
also demonstrated acceptable fit indices, showing that
the models were adequate, and that the four ED-QOL
subscales are acceptable.

The concurrent validity of the ED-QOL was evalu-
ated by examining whether or not the subscale scores
correlated with the EAT-26 and the EDI-2. The four
ED-QOL subscales and global score showed moderate
correlations with most of the EAT-26 and the EDI-2
subscales.

Regarding group differences, in the global scores and
all subscale scores, eating disorder patients had signifi-
cantly higher scores on the ED-QOL than healthy uni-
versity undergraduate students, as similarly indicated by
a previous study [3]. These results showed that, using
these scores, we may be able to distinguish between po-
tential eating disorder patients and healthy university
undergraduate students. These results supported the
construct validity of the ED-QOL global score and all
subscale scores. In addition, there were no significant
differences between AN-BP and BN participants on the
ED-QOL except on the Financial subscale. There were
significant differences in scores on the Financial subscale
of the ED-QOL among the AN-R, AN-BP and BN
groups. This may be due to the fact that BN patients
were similar to AN-BP patients on the HRQoL, but BN
patients spent more money on binge eating than AN-BP
patients. In contrast, there was no significant difference
between AN-R patients and healthy university under-
graduate students on the Financial subscale. This may
be because AN-R patients, who did not display symp-
toms of binge-eating, hardly ever had financial problems
with the disorder. These differences were more signifi-
cant than indicated by a previous study [3], potentially
due to the fact that most of the eating disorder patients

Table 3 Pearson’s correlation coefficients between the EAT-26, EDI-2, and ED-QOL

ED-QOL Physical/Cognitive Financial Work/School global QOL score
Psychological
EAT-26
total score 0.717%%% 0.65*** 0.45%* 0.55%* 0.74%%
Dieting 0.68*** 0.52%%* 04717 0427%%* 0.65%**
Bulimia and Food Preoccupation 0.67*** 0.64%** 0.51%%* 0.55%** 0.73%%*
Oral control 0.39%** 0.63%** 0.20%** 047%** 0.47%**
EDI-2
DT 0.66*** 0.40%%* 0.32%*% 0.28*** 0.58***
BD 0.34%%* 0.06 0.16*** 0.02 0.23%%*
B 0.63*** 045%%* 0.49%%* 0.35%%* 0.61%%*

*p <.05, **p < .01, ***p <.001
DT Drive for Thinness, BD Body Dissatisfaction, B Bulimia, n.s. not significant
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Table 4 Mean and SD of the ED-QOL subscales and global QOL score

eating disorder patients healthy ANOVA group
ANR AN-BP BN university difference
(=357  (1=33-3b (=257 Uhderdraduate (< ODT
(n=469)d
Psychological 132 £ 1.06 236 £1.20 262 £ 085 0.70 £ 0.82 F(3, 564) =813, p <.001 bc>a>d
Physical/Cognitive 1.03 £ 087 190 + 1.24 174 £1.13 0.33 £ 056 F(3, 563) =986, p <.001 b c>a>d
Financial 0.05 + 0.03 0.65 + 0.98 114 £1.26 0.11+£033 F(3, 563) =53.6, p <.001 b>c>ad
Work/School 047 £ 087 127 £1.17 1.01 £ 1.10 0.07 £ 027 F(3, 559)=93.7, p < .001 b c>a>d
global QOL score 0.80 + 0.60 1.70 £ 0.89 1.85 £ 0.92 037 £ 045 F(3, 564) = 1335, p <.001 b,c>a>d

tResults of the Scheffe F test

of the previous study were classified as AN-R (85 of 131
were AN-R except Eating Disorder, Not Otherwise
Specified).

The values of the ED-QOL global score and its four sub-
scales in the present study were also comparable with
those observed in a previous study (Psychological 2.20 +
0.96, Physical/Cognitive 1.52 +0.92, Financial 0.49 + 0.80,
Work/School 0.29 +0.62, Total 1.33+0.67) [1]. Even
when divided by eating disorder subtype, the values of the
ED-QOL global score and the four subscales in the
present study were comparable with those observed in a
previous study (AN-R: Psychological 1.8 + 1.1, Physical/
Cognitive 1.1 + 1.0, Financial 0.3 + 0.7, Work/School 0.3 +
0.6; AN-BP: Psychological 2.4+ 0.8, Physical/Cognitive
1.8 £0.9, Financial 1.2 + 1.1, Work/School 1.0 + 1.0; BN:
Psychological 1.7 + 1.0, Physical/Cognitive 1.0 + 1.1, Finan-
cial 0.3 + 0.6, Work/School 0.3 + 0.6) [3]. These scores did
not significantly differ. There are some limitations to this
study. First, there was a large age difference between the
eating-disorder patients and healthy university under-
graduate students, which may be related to some of the
differences in result (e.g. “Financial” and “Work/School”).
Second, since this study was cross-sectional, it is unclear
as to if changes over time can be detected without a follow
up. Third, in the present study, all eating-disorder patients
were female, however, this is consistent with the previous
study method of the original version of the ED-QOL [1].
Further studies are needed to assess the use of the ED-
QOL with male eating-disorder patients.

Conclusion

The results from this study indicate that the Japanese
translation of the ED-QOL is reliable and valid for fe-
male eating-disorder patients and female healthy univer-
sity undergraduate students. Therefore, the Japanese
translation of the ED-QOL is useful in the assessment of
the HRQoL of Japanese eating disorder patients. In clin-
ical use, we can assess the therapeutic effects by evaluat-
ing social functioning and its change in Japanese
patients, which may be valuable for motivating Japanese
patients toward behavior change.
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