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Abstract

Objective: Despite investigations into the rapid increase in eating disorders across diverse ethnic groups,

conclusions concerning ethnicity and eating disorders are contradictory. The objective of the present study was to

investigate eating attitudes in ethnic Japanese and Caucasian adolescents in Brazil. The influence of body mass index

(BMI), menarche and social-affective relationships on the development of eating disorders was also assessed.

Methods: Questionnaires evaluating the incidence of eating disorders and the influence of social-affective

relationships were applied to 544 Japanese-Brazilian and Caucasian adolescent girls: 10 to 11-year-old

Japanese-Brazilian (n = 122) and Caucasian (n = 176) pre-menarcheal adolescents, and 16 to 17-year-old

Japanese-Brazilian (n = 71) and Caucasian (n = 175) post-menarcheal adolescents.

Results:Caucasian girls obtained higher scores on the Eating Attitudes Test (EAT-26), showedgreater body image

dissatisfaction, dieted more often and had more diet models introduced by their mothers and peers than the

Japanese-Brazilian girls.

Conclusion: The Caucasian adolescents overall appeared to be more sensitive to aesthetic and social pressures

regarding body image than the Japanese adolescents. The high incidence of EAT-26 scores above 20 in the Caucasian

pre-menarcheal group indicates that individual body image concerns are developing at an earlier age. Multiple logistic

regression revealed several associations between mother-teen interactions and the development of abnormal eating

attitudes.
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Introduction

There is scant literature information regardingbody image
in non-white populations, in spite of the rapid increase in eat-
ing disorders in various ethnic groups. Some studies show
high indices of eating disorders for girls of Caucasian
ethnicity.1-3 In other studies, the levels of body dissatisfac-
tion and eating disorderswere higher in other ethnic groups.4

The emergence of eating disorders has been associated
with the process ofwesternization that emphasizes the desir-
ability of thinness as a beauty ideal.5,6 However, some stud-
ies7,8 have not found a relationship between westernization

and eating disorders. Other authors have shown that accul-

turation is a protective factor against eating disorders.6

Very little information is available on eating disorders in

Brazilian adolescents. One study verified the prevalence of

abnormal eating behaviors in a sample of women in Southern

Brazil. In that study, clinically significant disturbed eating

behavior was revealed in 16.5% of the women with Eating

Attitudes Test (EAT) scores above the cutoff point of 21.9

The small amount of data concerning eating disorders,

body dissatisfaction and their associated risk factors in Brazil
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warrants further studies which can increase the background
knowledge concerning these aspects in relation to Brazilian
adolescents. The primary objective of the present study was

to verify the influence of ethnicity on the development of eat-

ing disorders using the EAT-26 with adolescents of a Japa-

nese descendant and a Caucasian descendant population in

Brazil. In addition to the total score on the EAT-26, three fac-

tors were studied: factor I - related to dieting behavior; fac-

tor II - associated with bulimia and concern about food; and

factor III - related to self-control of eating and perception of

the pressure from other people to gain weight.

It has been suggested that Japanese-Brazilian adoles-

cents show a high degree of acculturation and, as they live in

Brazil, amore liberal country, they have suffered less norma-

tive social pressure than the adolescents living in Japan.10 A

high level of acculturation and fewer demands in relation to

social normshave been associatedwith a lower risk for eating

disorders. Consequently, our first hypothesis is that

Japanese-origin adolescents have lower levels of body image

dissatisfaction and eating disorders than their

Caucasian-origin peers.

Ethnicity, as well as other factors, such as adolescence

itself11 and bodymass index (BMI),1,12,13 have been demon-

strated to have an influenceuponeating disorders.During the

growth period, older adolescents are more concerned with

their appearance,weight and peer opinion than younger ado-

lescents. As their body weight increases, there is a corre-

sponding rise in the level of dissatisfaction with their body

image.1 To that end, our second objective was to analyze the

effect of BMI and adolescence on the development of eating

disorders and body image concerns. The hypothesis for this

objective is that post-menarcheal adolescents show higher

levels of body image dissatisfaction and eating disorders.

Studies have demonstrated the influence of mothers,

fathers and peers on body image and eating disorders.4,14-16

Our third objective was to analyze family and social-affective

relationships in relation to adolescent eating behaviorswithin

the twoethnic groups.Mothersplayan important role in trans-

mitting the nature and importance of women’s sociocultural

pressures to their daughters, by transmitting their own con-

cerns with body weight and the aesthetic concept of thin-

ness.15 It has been suggested that Caucasian mothers show

greater concern with their own body image than

Japanese-Brazilianmothers as theybelong to theethnic group

at highest risk for developing eating disorders.1-3 To that end,

our third hypothesis is that Caucasian mothers will have

greater influence on the development of their daughters’ dis-

ordered eating attitudes since they are more likely to trans-

mit their own weight concerns to their daughters than their

Japanese counterparts.

Methods

The study was approved by the Research Ethics Commit-

teeofUniversidadeFederal deSãoPauloand followed theethi-

cal standards and regulations for studies involving human

beings established by the Brazilian Ministry of Health.

This cross-sectional study is part of a broader study17

which evaluated anthropometry, body composition and vari-

ous aspects concerning eating disorders and physical activi-

ties in adolescents at private schools in the city of São Paulo,

Brazil.

The anthropometric measurements, body composition

and questionnaire information concerning body image, eat-

ing disorders and physical activities were collected from

pre-menarcheal adolescents aged 10 to 11 years and from

post-menarcheal adolescents aged 16 to 17 years. Out of a

total of 725 adolescents evaluated, 550 were included in the

study based on the following inclusion criteria: 1 - Japanese

descendantswith threeor all four grandparents born in Japan;

2 - adolescents of Caucasian descent with no African, Asian

or other ethnic origins; 3 - healthy individuals; 4 -

non-habitual alcohol drinkers. This restriction on alcohol con-

sumption occurred for two reasons: (1) influence of alcohol

on the body compositionmeasurements of the adolescents in

the original study; (2) the possible role of alcohol as a con-

founding factor in the associations involving psychosocial

variables.

Of the 550 adolescents selected, 6 failed to hand in their

EAT-26, resulting in a total sample of 544 adolescents: 10 to

11-year-old Japanese descendants (n = 122) and Caucasian

descendants (n = 176), and 16 to 17-year-old Japanese

descendants (n = 71) and Caucasian descendants (n = 175).

BMIwas obtained as a result of theweight (kg) divided by

the square of the height (m). The cutoff point for thinnesswas

set at the 5th percentile of the BMI reference population dis-

tribution from the National Center for Health Statistics

(NCHS), and the cutoff point for overweight and obesity was

set at the 85th percentile. The anthropometric characteris-

tics of the adolescents are presented in Table 1.

A major concern in our study was to have distinct groups

in relation tomenarche. Therefore, twogroupswere adopted:

one at the beginning of sexual development and the other at

the end of this process.

The EAT-26 has proven to be a useful tool in the detection

of clinical cases in populations at high risk for this disorder

and identification of individualswith abnormal concerns about

food and weight. The EAT-26 has a six-point Likert-type

scale.18 A score ≥ 20 is indicative of eating disorder. Three

EAT-26 factors were identified from a factor analysis.19 The

first factor (I) is related to dieting behavior, avoidance of fatty

foods and the desire to be thinner; the second factor (II) is

related to bulimia and concern about food; and the third fac-

tor (III) is related to self-control of eating and perception of

the pressure from other people to gain weight. The Brazilian

version of the EAT-26was validated in a sample of 163women

in Southern Brazil, in which a cutoff score of 21 was found to

have a positive predictive value of 14%.19 Despite the exist-

enceof this version,weusedour ownversionof the test,which

did not differ as to content and structure from the original and
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the Brazilian versions. Our version was used to facilitate

understanding by the adolescents.

The alpha reliability coefficient was computed to obtain a

measurement of internal consistency (α = 0.79).

The questionnaire on body image was adapted from the

original questionnaire by Moore.20 Questions were related to

body image and behavior toward weight loss, e.g. dieting,

fasting anduseof diet pills. Thequestionnaire includedyes/no

questions and multiple-choice questions on a 3 to 5-point

Likert-type scale. Examples of questions are: “Are you satis-

fied with your body weight?”, “Do you eat compulsively?”

Social and family influence on the development of disor-

dered eating behaviorswas analyzed by comparing the ques-

tionnaire responses concerning family and social-affective

relationships with the EAT-26 scores. This questionnaire was

adapted by Mukai et al.4 from the original questionnaire by

Maloney et al.21 The perception of the adolescents’ nutri-

tional status and/or behavior toward weight loss by family

members and friends, from theadolescent’s point of view,was

verified using this questionnaire.

The questionnaires by Moore20 and Mukai et al.4 are

descriptive questionnaires which do not produce scores.

Therefore, they are not psychometric tests that complicate

the process of validation. Just as the EAT-26, the structure

and content of these questionnaires were kept in our version,

except for the elimination of questions that were similar to

those of previous questionnaires. Moreover, these question-

naires were translated by three different translators, with no

differences in interpretation among them. InBrazil, thewest-

ern model of beauty is emphasized in the same way as in the

countries (the United States and England) where these ques-

tionnaires were developed. Therefore, no major cultural dif-

ferences should hinder interpretation of the psychosocial

attitudes in this study.

The Mann-Whitney test was used for the non-parametric

independent variables: total values and the questionnaire’s

factors onEAT-26. The chi-square test for 2 x2and2xn tables

was used to analyze the EAT-26 scores as a nutritional status

function. The partition of the chi-square test was used when

significancewas detected in an association of the 2 x n tables.

For all tests, the level of statistical significance was set at 5%

(p ≤ 0.05).

Multiple logistic regression analysis evaluated family and

social-affective influences as risk factors for the development

of tendencies toward disordered eating behaviors. The

dichotomic dependent variable was EAT-26 ≥ 20 and EAT-26

< 20. The logistic regression results were expressed as odds

ratio. The confidence interval was 95%.

Results

For the Caucasian pre-menarcheal adolescents both the

EAT-26 total and partialmean factorswere statistically higher

than those for the Japanese-Brazilian adolescents. The Cau-

casianpre-menarcheal adolescents presentedanEAT-26 total

value and a factor III value statistically greater than that of

post-menarcheal adolescents (Table 1).

Although the results in Table 1 showed no statistical dif-

ference between Japanese-Brazilian pre- and

post-menarcheal adolescents, the EAT-26 scores showed sig-

nificant values for thepost-menarcheal adolescents (Table 2).

Table 1 - Anthropometric measurements and results on the Eating Attitudes Test of Japanese and Caucasian female adolescents (mean ± SD)

Anthropometric

measurements and

EAT-26 results

Pre-menarcheal adolescents Post-menarcheal adolescents

Japanese (n = 122) Caucasian (n = 176) Japanese (n = 71) Caucasian (n = 175)

Weight (kg) 37.8±7.6*‡ 41.1±10.2† 53.7±7.8† 57.9±8.6

Height (cm) 143.4±5.6*‡ 146.8±7.5† 158.1±4.5† 162.9±6.0

BMI (kg/m2) 18.3±3.1‡ 18.9±3.4† 21.5±2.8 21.8±2.9

EAT-26 (total) 8.4 ±6.7* 14.5±9.5† 9.4±6.8 11.9±9.3

Dieting scale (factor I) 5.9±4.7* 9.5±6.6 7.1±6.1 8.8±7.3

Bulimia and food

preoccupation scale

(factor II)

0.5±1.3* 1.2±2.2 0.7±1.4 1.2±2.6

Oral control scale (factor

III)

2.1±2.9* 3.8±3.7† 1.6±1.9 2.0±2.5

BMI = body mass index; EAT = Eating Attitudes Test; SD = standard deviation.
Results of the Mann-Whitney test (z), critical z = 1.96. Significant p values at the 0.05 level.
* Significantly different from Caucasian pre-menarcheal adolescents.
† Significantly different from Caucasian post-menarcheal adolescents.
‡ Significantly different from Japanese post-menarcheal adolescents.
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The Caucasian pre-menarcheal adolescents exhibited a fre-

quency significantly higher than EAT-26 ≥ 20 in comparison

with their Japanese-Brazilian peers.

The Japanese-Brazilian pre- andpost-menarcheal adoles-

cents did not exhibit any statistically significant differences

on their EAT-26 scores within the category of nutritional sta-

tus. Nevertheless, for the Caucasian adolescents, BMI played

a preponderant role. In the Caucasian pre-menarcheal ado-

lescents, a statistically greater frequency, with values of

EAT-26 ≥ 20, was observed for obese adolescents (57.1%),

in comparison with eutrophic (25.4%), overweight (25.0%)

and undernourished (0.0%) adolescents (partition of

chi-square=7.20, p=0.01). Obese and eutrophic Caucasian

adolescents presented a frequency of EAT-26 ≥ 20 signifi-

cantly greater than the obese and eutrophic

Japanese-Brazilian pre-menarcheal adolescents, the results

being, respectively: obese: 57.1 vs. 0.0%, Fisher’s test, p =

0.01; and eutrophic: 25.4 vs. 5.2%, chi-square = 15.99, p =

0.00.

In the Caucasian post-menarcheal group, those adoles-

cents whowere overweight obtained a frequency higher than

EAT-26≥20,whichwashigher than that observed in theother

nutritional groups (overweight: 58.3%; obese: 20.0%;

eutrophic and underweight: 16.5%, chi-square = 12.50, p =

0.002). A significantly greater frequency of EAT-26 ≥ 20

scoreswas verified for the overweight adolescents in theCau-

casian groupwhen compared to the Japanese-Brazilian group

(58.3 vs. 0.0%, Fisher’s test, p = 0.01).

The Caucasian pre-menarcheal girls presented statisti-

cally higher values of body image dissatisfaction than the

Japanese-Brazilians (54.0 vs. 40.2%, chi-square = 5.51, p =

0.02). Post-menarcheal adolescents in both ethnic groups

demonstrated higher frequencies than the pre-menarcheal

adolescents (Japanese-Brazilian: 66.2 vs. 40.2%, chi-square

= 12.17, p = 0.001; and Caucasian: 70.3 vs. 54.0%,

chi-square = 61.66, p = 0.00).

Dieting frequency in the Caucasian pre-menarcheal ado-

lescents was statistically higher than that of their

Japanese-Brazilianpeers (22.2vs. 8.2%, chi-square=10.22,

p = 0.001).

Japanese-Brazilian post-menarcheal adolescents dieted

more frequently than the pre-menarcheal adolescents (23.9

vs. 8.2%, chi-square = 9.25, p = 0.00). Between Caucasian

pre- andpost-menarcheal adolescents, no statistically signifi-

cant differences were observed. Caucasian pre- and

post-menarcheal adolescents had more models for dieting

behavior, introduced by their mothers, than the

Japanese-Brazilian pre- and post-menarcheal adolescents

(pre-menarcheal adolescents: 33.5 vs. 22.1%, chi-square =

4.55, p = 0.03; and post-menarcheal adolescents: 27.4 vs.

12.7%, chi-square = 6.17, p = 0.01). Friends of the Cauca-

sian pre-menarcheal adolescents also dietedmore often than

the friends of the Japanese-Brazilian pre-menarcheal adoles-

cents (53.4 vs. 36.9%, chi-square = 7.90, p = 0.00).

“Gaining 1 kilo in body weight, which caused serious con-

cern” was the variable exhibiting the highest risk. Caucasian

adolescents showedahigher risk of havingEAT-26≥20scores

than the Japanese-Brazilian adolescents. Adolescents who

“always or frequently talk about food and/or diet with their

mothers” showedahigher risk of having abnormal eating atti-

tudes than those who “talked sometimes or rarely about the

issue.” These variableswere adjusted to control for confound-

ing factors in the multiple logistic regression analysis (Table

3).

In themultiple logistic regression analysis, nutritional sta-

tus was not mentioned because the relationship between

nutritional status and eating attitude was widely discussed

with the use of the chi-square test. The analysis of the odds

ratio in nutritional status function was suppressed to avoid

duplicate similar conclusions.

Discussion

The differences found between the two ethnic groups

under study are in accordance with previous studies, which

reported higher indices of body imagedissatisfaction and eat-

ing disorders in white women.1-3 The Caucasian adolescents,

mainly the pre-menarcheal adolescents, presented higher

levels of tendency toward eating disorders. Caucasian ado-

lescents appear to bemore sensitive to cultural and aesthetic

pressures than their Japanese-Brazilian peers.

Table 2 - Frequency of scores ≥ 20 on the EAT-26

Results on the EAT-26 Japanese, n (%) Caucasian, n (%) Chi-square test (3.84)

Pre-menarcheal adolescents 6 (4.9)*† 47 (26.7) 23.39 (p = 0.00)

Post-menarcheal adolescents 9 (12.7) 34 (19.4) 1.60 (p = 0.21)

Chi-square test 3.77 (p = 0.05) 2.62 (p = 0.11) -

EAT = Eating Attitudes Test.
Significant p values at the 0.05 level.
* Significantly different from Caucasian pre-menarcheal adolescents.
† Significantly different from Japanese post-menarcheal adolescents.
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The etiology of eating disorders has been associated with

thinness as a beauty ideal for women in Western societies;

however, the acculturation process maymodify this pathway

for non-Caucasian women.5 Some authors have demon-

strated that acculturated women presented lower levels of

eating disorders than women from a more traditional back-

ground.22 These results indicate that individualswho express

a strong national identity abroad are at higher risk of devel-

oping eating disorders due to difficulties in growing up with

two sets of cultural values. The majority of the

Japanese-Brazilian adolescents under studywere the third or

fourth generation born outside Japan, possibly indicating that

these young girls had already taken on the values of the Bra-

zilian community. Therefore, it could be argued that the low

level of tendency toward eating disorders in this group is

related to their strong acculturation.

The results found byMukai et al.4 in a sample of Japanese

students demonstratedmean valuesmuch higher than those

found for the Caucasian and Japanese-Brazilian

post-menarcheal adolescents of the present study. Accord-

ing to those authors, although the Japanese society shares

aesthetic standards of thinness with theWestern society, this

“anorexic” ideal to the Japanesewomen is not necessarily the

result ofWestern influence, but a Japanese tradition. Japan is

a country that adheres to very rigid principles, submitting its

inhabitants to a continuous search for social approval. This

need for social approval has been related to an increase in

eating disorders in Japan.

It is possible that the Japanese-Brazilians, away from their

ancestral country, have suffered less pressure concerning

their body image, considering that Brazil shows greater flex-

ibility in relation to social norms, which could be reflected in

lower scores on the EAT-26. On the other hand, Brazil is a

countrywhereaesthetic valuation is highly emphasized, build-

ing for these Japanese-Brazilian adolescents an environment

favorable to the development of eating disorders.

Other studies concerningeatingdisorders andbody image

in Japan have shown results different from those by Mukai et

al.4 Studies have shown that the rate of eating disorders in

Japan was lower than or similar to that in Western

countries.3,12

Another explanation for the high EAT-26 scores is that the

Japanese-Brazilian pre-menarcheal adolescents were statis-

tically thinner than the Caucasian adolescents at the same

age. This resultwasverified in theoriginal study.17 Thegreater

dissatisfaction with body weight in Caucasian adolescents

would reflect possible eating disorders.13,14

The Caucasian pre-menarcheal adolescents presented

EAT-26 scores much higher than the Caucasian

post-menarcheal adolescents. This fact contradicts our first

Table 3 - Multiple logistic regression model of the variables involving family and social-affective influence, as predictors of developing abnormal

eating attitudes. Crude and adjusted odds ratio and 95% confidence intervals

EAT-26 ≥ 20

Crude OR Adjusted OR

OR SE 95%CI OR SE 95%CI

Ethnicity

(Caucasian)

3.56* 0.29 2.0-6.7 2.43* 0.79 1.3-4.6

Frequently talks

with mother

about dieting to

weight loss

5.73* 0.24 3.4-9.5 1.99* 0.60 1.1-3.6

Always

concerned about

weight as she is

overweight

4.69* 0.25 2.8-8.0 1.93* 0.59 1.1-3.5

Extremely or

very affected

about gaining an

extra kilo in body

weight

6.17* 0.24 3.7-10.2 3.54* 1.02 2.0-6.2

Always or

frequently talks

with mother

about food

3.6* 0.23 2.2-5.8 1.94* 0.55 1.1-3.4

95%CI = 95% confidence intervals; EAT = Eating Attitudes Test; OR = odds ratio; SE = standard error.
* Significant p values at the 0.05 level.
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hypothesis, since higher levels of eating disorders have been

verified mainly in older adolescents.

In the present study, nutritional status appears not to

influence the development of eating disorders in

Japanese-Brazilians. This result is in accordance with the

study by Mukai et al.,10 which verified that eating disorders

were related to social approval, regardless of BMI.

On the other hand, for the Caucasian adolescents, nutri-

tional status influenced EAT-26 scores to a considerable

degree. Other authors have reported BMI function as a con-

founding factor in ethnic relationships and eating disorders.13

The higher frequency of dieting among Caucasians could

be related to dietmodels, introduced bymothers and friends,

which were more frequent among these adolescents.

The present study revealed several associations involv-

ing mother-teen interactions and the development of eating

disorders. This result confirms our third hypothesis.

Strength of the present study, in relation to other similar

studies, is the well-defined Japanese-Brazilian group. Addi-

tionally, in the present study, all adolescents came from

middle and upper socioeconomic classes, thus the ethnic

groups composing this sample were under similar conditions

for the full development of their genetic potential.

The marked differences between the Japanese- and

Caucasian-origin adolescents in the present study suggest

that further investigations considering ethnicity should be

conducted in order to provide valuable information to current

research lines and health promotion programs.
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