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1.  Background

Disordered eating attitudes and behaviors toward 
eating and food are experienced by a lot of people 
(Ozier & Henry, 2011). Disordered eating attitudes 
and behaviors indicate problematic eating behaviors 
and subclinical conditions of eating disorders. 
Such attitudes and behaviors may not only cause 
development of clinical eating disorders pathology, 
but also affect eating habits and behaviors like food 
choices in people’s daily life. It was reported that 
the prevalence of disordered eating in non-clinical 

population was at least twice of that of clinical 
eating disorders (Shisslak et al., 1995). Evaluation 
of disordered eating in broader dimensions and 
prevention of these problematic behaviors have been 
more important as a primary care strategy.

To date, eating attitudes have been widely 
investigated in the fi eld of eating disorders and other 
specific points (e.g. Garner et al., 1983; Aikman et 
al., 2006). However, these investigations did not 
suffi ciently cover specifi c eating attitudes, including 
feelings and beliefs about food, eating and food 
choices in everyday life. 
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As well as many westernized countries, Japan has 
the increasing prevalence of eating disorders and 
disordered eating behaviors among young girls and 
women (Chisuwa & O’Dea, 2010). Many young 
Japanese women desire to be thin and attempt to lose 
weight regardless of their actual body shape or weight 
(Ministry of Health Labour and Welfare, 2009). This 
has been a public health concern which needs more 
attention and efforts (Takimoto et al., 2004).

However, the spread of subclinical eating disorders 
and underlying disordered eating behaviors is not 
fully paid attention to in Japan despite the severity 
(Takagi, 1999). One reason for this would be that 
fewer standardized scales are available for potential 
risk attitudes and behaviors in Japan. Major scales 
for assessment of eating disorders currently used in 
Japan are the Japanese versions of Eating Attitude 
Test-26 (EAT-26) (Shinzato et al., 1986; Mukai et al., 
1994), Eating Disordered Inventory (EDI) (Nagata 
et al., 1994), Eating Disorder Examination (EDE) 
(Tachi et al., 2005) and Bulimic Inventory Test, 
Edinburgh (BITE) (Nakai, 1998). These scales are 
mainly developed for use in clinical settings; and the 
application of these instruments for screening in non-
clinical settings is usually less sensitive, with false 
positive and negative cases (Hisamatsu et al., 2000). 

Recently, Disordered Eating Attitude Scale (DEAS) 
was originally developed in Brazil to measure 
disordered attitudes and behaviors about foods and 
eating from subclinical perspectives (Alvarenga et 
al., 2010c). The scale showed a good correlation 
with EAT-26, but also indicated different dimensions 
of disordered eating behaviors (Alvarenga et al., 
2010c). Later, it was applied to a screening survey 
among a large number of Brazilian university females 
and the study showed that the scale was adequate to 
identify a potential risk group of eating disorders with 
disordered eating attitudes in the general population 
(Alvarenga et al., 2010d). The English and Portuguese 
versions of DEAS were also validated in the US 
(Alvarenga et al., 2010b) and Panamá (Alvarenga 
et al., 2010a) and they showed good psychometric 
properties. 

A Japanese version of DEAS could contribute to 
the understanding of subclinical disordered eating in 
the general population from different perspectives 
of EAT-26. Moreover, a comparison study between 
Brazil and US showed differences in feelings toward 
eating and ideas of normal eating (e.g. Alvarenga et 
al., 2010b). The DEAS is expected to explore more 

cultural features of disordered eating in the Japanese 
population, compared with Spanish, Portuguese and 
English speaking populations as a standardized scale. 

The aim of this study was to apply DEAS to a 
sample of young Japanese women in order to examine 
the internal consistency, convergent validity and test-
retest reliability.  

2.  Methods

2.1.  Development of the Japanese version of 
DEAS

The scale questions were evaluated through 
discussion by professionals in the field of nutrition, 
eating behaviors and eating disorders in Japan. The 
DEAS was determined to be suitable for use with the 
Japanese population. Development of the Japanese 
version of DEAS was approved by the authors of the 
original version.

There is no denying that some questions might not 
be well applied to Japanese food customs but they 
could still be accepted. For example, in question1, 
which lists food examples (see, Alvarenga et al., 
2010c), it could be affi rmed that rice is very common 
in Japan, whilst beans are not eaten as a main food 
but are common enough. Like many other countries 
in the world, although French fries are not from 
the local traditional culture, it could be argued that 
since American fast-food habits are widespread 
in Japan (Asano et al., 2003), asking about fast-
food consumption would be acceptable. Thus the 
differences were not considered a major problem for 
the application of DEAS.

The English version of DEAS was translated into 
Japanese by two researchers who were fl uent in both 
English and Japanese. The translated Japanese version 
of DEAS was reviewed and reconciled with each 
other by three researchers until an agreement was 
reached among the three. Then, another researcher 
(who did not know about DEAS) translated the 
Japanese version of DEAS back into English 
independently. The original English version of 
DEAS and the back-translated English version were 
compared by a native English speaker (a university 
staff who supports international students) in order to 
confi rm the accuracy of the translation. There were no 
discrepancies between the two versions. The English 
and the Japanese version of DEAS are shown in 
Appendix.
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A pre-test was conducted with a group of Japanese 
undergraduate students in order to confirm that the 
translations were fully understood by the target 
population.  

The DEAS comprises 25 questions in a style of 
Likert scale. The range of the total score of DEAS 
is from 37 to 190. Higher scores indicate a more 
disordered eating attitude. The scale was originally 
validated by Brazilian female undergraduate students 
and the internal consistency was 0.75. An exploratory 
factor analysis found that DEAS includes five 
subscales: 1) relationship with food; 2) concerns 
about eating and body weight gain; 3) restrictive and 
compensatory practices; 4) feelings toward eating; 
and 5) idea of normal eating. 

2.2.  Other measure: Eating Attitude Scale-26 
(EAT-26)

EAT-26 was used to perform the convergent 
analysis with DEAS because it measures some 
specific domains of eating and was previously 
validated in Portuguese for use in Brazil (and also the 
same for Panamá and Japan).

EAT was originally developed with 40 items to 
measure anorexia nervosa by Garner and Gerfinkel 
(1979). Later, it was modified into a 26-item 
questionnaire with good validity and reliability 
compared to the original version (Garner et al., 1982). 
EAT-26 comprises 26 questions in a 6-point Likert 
scale from 1 (Never) to 6 (Always). In this study, the 
Japanese version of EAT-26 (Shinzato et al., 1986) 
was employed. In Japan, a score above 20 is used as 
the cutoff point of clinical eating disorders. 

2.3.  Participants

For the evaluation of the Japanese version, 
participants were Japanese female undergraduate 
students (n = 144). Their majors were Human Science 
and Human Development at two universities in 
the Kansai area (an urban area). The survey was 
conducted as a self-administrative anonymous 
questionnaire survey. The participants were invited to 
complete the survey in person during a class through 
their lecturer with explanation, including informing 
them that their participation would not affect their 
grade for the class. 

After the class, the participants voluntarily 
answered the questionnaires which included questions 

of DEAS and EAT-26, and questions about their age, 
degree major, self-reported weight and height. Body 
mass index (BMI) was calculated and classifi ed into 
categories defi ned by the World Health Organization 
(2006): underweight (BMI < 18.5 kg/m2), normal 
weight (BMI between 18.5 and 24.99 kg/m2) and 
overweight (BMI ≥ 25.0 kg/m2).

2.4.  Procedure of evaluation

All the procedures of the development and 
validation was the same as those of the original 
version of DEAS (Alvarenga et al., 2010c).  

The instrument’s internal consistency was 
determined by Cronbach’s Alpha. For the evaluation 
of scale’s reliability, a test-retest reliability was 
examined one month after the first evaluation, on 
a sub-sample students (n = 62) of the main survey. 
These participants were randomly chosen from one of 
the universities which participated in the main survey. 
The Spearman’s correlation coeffi cient (r) was used to 
evaluate the total DEAS scores of the test and retest 
evaluation. 

The convergent  val id i ty  was  assessed by 
correlations of DEAS with the score of the Japanese 
version of Eating Attitude Test-26 (Mukai et al., 
1994). 

2.5.  Software and statistical signifi cance

Statistical analysis was conducted using SPSS 15.0 
(Statistical Package for Social Sciences, Chicago, Il, 
USA) for Windows. The level of significance was 
0.05.  

2.6.  Ethics approval

The Research Ethics Committee of Graduate 
School of Human Life Science of the Osaka City 
University approved all the procedures of the study.

3.  Results

Table 1 shows the characteristics, total score 
and scores of each subscale of DEAS and EAT-26 
of the participants. The range of age of the present 
participants was 18 to 22 years old and the mean of 
age was 19.7. The mean (SD) and range of BMI of 
the participants were 19.8 (1.93) and 16–25 as shown 
in Table 1. When the participants were classified 
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into three categories of BMI, 81.3% (n = 117) were 
categorized in a normal range weight, 18.1% (n = 26) 
were underweight and 0.7% (n = 1) were overweight. 

The mean total score of EAT-26 was 12.1; in total, 
14.6% scored above 20 points of clinical eating 
disorders symptoms. 

Table 2 shows the internal consistency of DEAS 
and the correlations between DEAS total score and 
five subscales scores with the EAT-26. The internal 
consistency of the Japanese version of DEAS was 
.76, indicating an acceptable level of reliability. Also, 
Cronbach’s alphas of subscale 1 to 3 were 0.78, 0.70, 
and 0.61 respectively. However, alphas of subscale 
4 were very low (0.11) and those of subscale 5 were 
relatively low (0.45).

The total score of DEAS showed a significant 
positive correlation with the EAT-26 score. Subscale 1 
“Relationship with food,” subscale 2 “Concern with 
food and weight gain” and subscale 3 “Restrictive 

and compensatory practices” of DEAS also showed 
positive correlations with EAT-26. Subscale 4 
“Feeling toward eating” and subscale 5 “Idea of 
normal eating” did not show a signifi cant correlation 
with EAT-26. 

Independent t-test showed no difference in mean 
age, weight, height and BMI between the participants 
in the test and retest evaluation. In the retest, the 
mean score of DEAS was 96.2 (SD 8.75; median 96; 
range 73–117). The test-retest Spearman correlation 
coefficient was 0.705 (p < 0.001), indicating an 
acceptable reliability.

4.  Discussion 

This study for validation of the Japanese version 
of DEAS was conducted with female university 
students, which is a similar population with the study 
for development of the original DEAS scale; the 

Table 1   Anthropometric characteristics and total and subscales scores of DEAS and total score of EAT-26

Table 2   Cronbach’s alpha and Spearman Correlation Coeffi cients (SCC) of DEAS total and subscales scores with EAT-26

Mean (SD); Median, range 

Age (years) 19.7 (0.73); 20, 18 22 

Weight (kg) 49.1 (5.64); 48.0, 38.0 65.0 

Height (cm) 157.6 (5.86); 157.0, 144 170 

Body Mass Index (kg/m2) 19.8 (1.93); 19.4, 16 25 

DEAS total score 68.9 (12.92); 61.0, 45 122 

Subscale 1: Relationship with food 21.5 (6.62); 23.0, 12 56 

Subscale 2: Concern with food and weight gain 7.7 (3.00); 7.00, 4 18 

Subscale 3: Restrictive and compensatory practices 7.5 (3.92); 6.0, 4 20 

Subscale 4: Feeling toward eating 3.5 (1.37); 3.0, 3 11 

Subscale 5: Idea of normal eating 28.7 (5.30); 26.0, 16 48 

EAT-26 total score 12.1 (8.90); 12.1, 1 53 

SD: Standard Deviation 

Alpha SCC with EAT-26 ( p value)

DEAS total score 0.76 
Subscale 1: Relationship with food
Subscale 2: Concern with food and weight gain 0.70
Subscale 3: Restrictive and compensatory practices 0.61
Subscale 4: Feeling toward eating

Subscale 5: Idea of normal eating

0.78

0.11

0.45

0.53 (   .001) 

0.31 (   .001) 
0.49 (   .001) 

0.57 (   .001) 

- 0.12 (0.890) 

0.14 (0.092) 

＜

＜
＜

＜
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study found similar results regarding psychometric 
properties. 

The age range in the present study was smaller 
than that in the Brazilian study (18 to 49 years old) 
but the median age was similar to the population for 
Brazilian and Panamanian validation: 20 years old 
(Alvarenga et al., 2010a; Alvarenga et al., 2010d).

Regarding BMI, the profile of the present sample 
included more underweight and less overweight 
students, which was different from the Brazilian, 
American and Panamanian ones. However, the 
profile of the present study showed a trend similar 
to the distribution of nutritional status obtained from 
the National Health and Nutrition Survey in Japan, 
with mean BMI of 20.7 kg/m2 among young females 
aged 20–29 in 2008 (Ministry of Health, Labour and 
Welfare, 2009), 29.0% of underweight and 7.5% 
of overweight in 2010 (Ministry of Health, Labour 
and Welfare, 2012). Moreover, the mean BMI in 
this study (19.8 kg/m2) was consistent with previous 
studies which reported the mean BMI of females in 
the early 20s was 19.6–20.8 kg/m2 (e.g. Hisamatsu et 
al., 2000; Nakamura et al., 1999).

Regarding disordered eating att i tudes and 
behaviors, in the national survey in 2008, the results 
showed that 55.8% of women in their 20s engaged 
in weight control and 12.6% of women who were 
underweight also engaged in weight control (Ministry 
of Health, Labour and Welfare, 2009). In this 
study, 14.6% of participants showed clinical eating 
disorder symptoms and the mean score of EAT-26 
was 12.1. The score lay in the range of the mean 
scores in the reported studies (9.47–16.99) shown 
in a review by Chisuwa et al. (2010). The results 
also indicate consistency with prevailing disordered 
weight control behaviors previously reported in the 
general population. This trend for thinness among 
young Japanese females is unique, compared to other 
Westernized countries (Wardle et al., 2006).

The methodology used in this first psychometric 
evaluation was the same used for the original scale 
and its English and Spanish versions, and the results 
showed that the scale had an acceptable and similar 
level of validity (Alvarenga et al., 2010a; Alvarenga 
et al., 2010b; Alvarenga et al., 2010c).

With regard to convergent validity, the total score 
of the Japanese version of DEAS relatively converged 
with EAT-26 (0.53) as compared to the Portugese 
(original), English and Spanish versions which were 
0.68, 0.65, and 0.54 respectively (Alvarenga et al., 

2010a; Alvarenga et al., 2010b; Alvarenga et al., 
2010c).

Similar to the English and Panamanian versions, 
subscale 4 “Feeling toward eating” of the Japanese 
version did not show significant correlations with 
EAT-26 (-0.12); there was a weak correlation only 
in the Portugese version (0.23) (Alvarenga et al., 
2010c). For subscale 5 “Idea of normal eating”, there 
was no correlation (0.14), similar to the Portugese and 
Spanish versions; there was a weak correlation (0.16) 
only in the English version (Alvarenga et al., 2010b). 
This implies that some questions in DEAS evaluate 
peculiar dimensions of eating attitudes that are not 
measured in EAT-26.

These results showed that the DEAS contains 
subscales that encompass somewhat different aspects 
of disordered eating which justify evaluating its 
validity in Japan. In particular, the result of subscale 
5 “Idea of normal eating” largely relies on responses 
about daily food choices, which may have subtle 
cultural differences. Nevertheless the median score 
on subscale 5 “Idea of normal eating” in Japan was 
the same as that for Brazilians (data not published) 
and Panamanians (Alvarenga et al., 2010a); the 
median score of subscale 5 “Idea of normal eating” 
was higher just for Americans (34 vs. 26). Also,  the 
original version of the foods listed at question 1 
(that belongs to subscale 5 “Idea of normal eating”) 
was used in the English and Spanish validation 
with no adaptation either. Although rice and beans 
are not common in USA, the scale showed validity 
(Alvarenga et al., 2010b). As such, for this first 
application in Japan, it was decided that the scale 
would be used with no adaptation as well. 

Nonetheless, since this first evaluation confirmed 
a basic validity and reliability with no change 
of questions, further adaptation from cultural 
perspectives is possible and necessary in order to use 
it for broader application in Japan.

Spearman’s correlation coefficient between the 
test and retest confi rmed reproducibility of the scale. 
This evaluation was not performed in the Portugese 
version, but the English and Spanish ones found 
similar results: 0.9 and 0.8 respectively (Alvarenga 
et al., 2010a Alvarenga et al., 2010b). As for internal 
consistency, the result was similar to the Portugese 
version (0.75) and studies in the US (0.76) (Alvarenga 
et al., 2010b) and Panamá (0.70) (Alvarenga et al., 
2010a). 
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5.  Conclusions

The acceptable validity and reliability of the 
Japanese version of DEAS show that it can be used 
to assess disordered eating attitudes in non-clinical 
settings among young Japanese female population 
from a new direction, including thoughts and beliefs 
toward eating in daily life. There is a limitation in the 
sampling method to generalize the results. However, 
the participants showed similarities in the profile of 
nutrition status and disordered eating attitudes as 
compared to previous studies conducted with the 
same age group. The results indicated the possibility 
of applying DEAS to a young female population. In a 
clinical setting, the DEAS would be better used with 
an existing scale to cover some aspects of specific 
clinical symptoms of eating disorders. 

The Japanese version of DEAS is also expected to 
apply for a further study with other ethnic populations 
to reveal peculiar dimensions of eating attitudes. 
It is suggested that evaluation of disordered eating 
attitudes with DEAS could contribute to prevention 
of eating disorders in Japan.
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