
 

 

 
 

FROM EAST TO WEST: 
 

AN EXPLORATORY CROSS CULTURAL COMPARISON OF NIGHT 
 

EATING SYNDROME AND RELATED EATING PATHOLOGY  
 

IN MAINLAND CHINA AND THE USA 
 
 
 

by 
 

Barbara Ellen Cooper 
 
 
 
 

A thesis submitted in partial fulfillment  
of the requirements for the degree 

 
of 
 

Master of Science 
 

in 
 

Applied Psychology 
 
 
 
 

MONTANA STATE UNIVERSITY 
Bozeman, Montana 

 
 
 
 
 

April 2008 
 



 

 
 
 
 
 

© COPYRIGHT 
 

by 
 

Barbara Ellen Cooper 
 

2008 
 

All Rights Reserved 
 

 

 

 

 

 

 

 

 



ii 
 

APPROVAL 
 

of a thesis submitted by 
 

Barbara Ellen Cooper 
 
 
 

 This thesis has been read by each member of the thesis committee and has been 
found to be satisfactory regarding content, English usage, format, citations, bibliographic 
style, and consistency, and is ready for submission to the Division of Graduate Education.  
 
 
 
 

Wesley Lynch, Ph.D. 
 
 
 
 

Approved for the Department of Psychology 
 
 

Richard Block, Ph.D. 
 
 
 

Approved for the Division of Graduate Education 
 
 

Dr. Carl A. Fox 
 

 

 

 

 

 

 



iii 
 

STATEMENT OF PERMISSION TO USE 
 
 

 In presenting this thesis in partial fulfillment of a master’s degree at Montana 

State University, I agree that the Library shall make it available to borrowers under the 

rules of the Library.  

 If I have indicated my intention to copyright this thesis by including a copyright 

notice page, copying is allowable only for scholarly purposes, consistent with “fair use” 

as prescribed in the U.S. Copyright Law. Requests for permission for extended quotation 

from or reproduction of this thesis in whole or in parts may be granted only by the 

copyright holder.  

 

Barbara Ellen Cooper 

April 2008 

 

 

 

 

 

 

 

 

 

 



iv 
 

TABLE OF CONTENTS 

 

1. INTRODUCTION .......................................................................................................... 1 

2. STUDY ......................................................................................................................... 12 

Participants .....................................................................................................................12 
Translation .....................................................................................................................12  
Materials ........................................................................................................................13   

Dieting and Purging Behaviors ..................................................................................13 
Eating Disorder Inventory ..........................................................................................14 
Food Consumption .....................................................................................................15 
Night Eating Questionnaires ......................................................................................15 

Procedure .......................................................................................................................16  
 
3. RESULTS ..................................................................................................................... 18 

Demographic and Anthropomorphic Variables .............................................................18 
Night Eating Syndrome..................................................................................................20 
Food Consumption of All Participants ..........................................................................22 
Food Consumption of NES and Non-NES Participants ................................................24 
Dieting and Purging Behaviors ......................................................................................25 
Dieting and Purging Behaviors of NES and Non-NES Chinese Participants ................28 
Eating Disorder Inventory ..............................................................................................30 
EDI-2 and EDI-2 Subscale Scores for Chinese NES and Non-NES Participants .........33 
Anorexia Nervosa ..........................................................................................................37 
Bulimia Nervosa ............................................................................................................37 
Correlations of BMI, EAT-26, EDI-2, and NEQ Scores ...............................................37 

 
4. GENERAL DISCUSSION ........................................................................................... 43 

REFERENCES CITED ..................................................................................................... 50 



v 
 

LIST OF TABLES 

Table                                                                                                                               Page 

1.  Provisional Criteria for Night Eating Syndrome ........................................................... 2 

2.  The International Classification of Chinese Adult BMI .............................................. 10 

3.  The International Classification of Caucasian Adult BMI .......................................... 10 

4.  Age, Weight, Height, and BMI Means for Chinese and Caucasian Participants ........ 20 

5.  Frequencies per Week of Food Consumption by all Participants ................................ 23 

6.  Mean Scores for all Chinese and Caucasian Participants on the EAT-26 and  

     EAT-26 Subscales ........................................................................................................ 27 

7.  Mean Scores for NES and Non-NES Chinese Participants on the EAT-26 and  

     EAT-26 Subscales ........................................................................................................ 29 

8. Mean Scores for Chinese Participants on the EDI-2 and EDI-2 Subscales .................. 32 

9. Mean Scores for Caucasian Participants on the EDI-2 and EDI-2 Subscales .............. 33 

10. Mean Scores for NES Chinese Participants on the EDI-2 and EDI-2 Subscales ....... 35 

11. Mean Scores for Non-NES Chinese Participants on the EDI-2 and EDI-2 Subscales 
       .................................................................................................................................... 36         

12. Correlations of BMI, EAT-26, EDI-2, and NEQ Scores for Chinese Participants ..... 39 

13. Correlations of BMI, EAT-26, EDI-2, and NEQ Scores for MSU Caucasian  
       Participants ................................................................................................................. 41   
       
14. Means and Standard Deviations for the EAT and EDI ............................................... 46 



vi 
 

ABSTRACT 

 The current study investigates the prevalence rate of Night Eating Syndrome 
(NES) in mainland China.  Although some research has investigated the prevalence and 
characteristics of anorexia nervosa and bulimia nervosa in China, virtually no research 
has been carried out on NES in the indigenous Chinese population. Thus, the primary 
goal of the current study was to examine NES prevalence and characteristics in China and 
to compare these prevalence rates and characteristics to published prevalence rates for the 
USA and also to a sample of college students in the USA.  NES has also been linked to 
various other characteristics of eating pathology so the current study examined these 
facets as they have received inadequate attention in mainland China. Participants 
completed survey packets that contained the following measures: Night Eating 
Questionnaire (NEQ), Night Eating History and Inventory (NEHI), Eating and Attitudes 
Test-26 (EAT-26), Eating Disorder Inventory-2 (EDI-2), and the Food Frequency 
Questionnaire (FFQ). NES prevalence in the Chinese sample was found to be greater than 
rates for the US and for other countries. However, the NEQ may not be a valid measure 
for NES screening in the Chinese population.  Seven of the 21 participants scoring above 
the NEQ cut-off, indicating likely cases of clinically diagnosable NES, also met the 
criteria for anorexia nervosa and one met the criteria for bulimia nervosa.  Prevalence of 
other eating pathological symptomatology in the Chinese sample, such as anorexia 
nervosa, was also higher than reported rates for American Caucasians.   With adjusted 
body mass index (BMI) norms for China, prevalence of obesity in the Chinese sample 
was much lower than the rates reported for Americans even though the Chinese 
participants overall reported consuming foods at a much greater frequency per week. 
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INTRODUCTION 

Eating disorders have proliferated and become increasingly acknowledged and 

publicized in Western cultures over the past three decades (Leung, Lam, & Sze, 2001).  

More recently, eating disorders have also been recognized internationally as a growing 

problem, regardless of ethnicity (Lee, Kwok, Liau, & Leung, 2002; World Health 

Organization, 2004).  An increased worldwide investment in psychological science aimed 

at understanding the causes of these disorders has emerged (Jackson, Keel, & Lee, 2006; 

Park, 2007).  Previously, it was assumed that eating disorders afflict mainly Caucasian 

females of high socioeconomic status (Smith, 1995; Cummins, Simmons, & Zane, 2005).  

Individuals from non-Western cultures were generally believed to be unaffected by eating 

disorders.  This was particularly true in the case of China (Huon, Mingyi, Oliver, & Xiao, 

2001).  Little research has been conducted on eating disorders in China.  Although, some 

research has examined the prevalence and characteristics of anorexic and bulimic 

symptoms in Chinese populations, virtually no research has been done on Night Eating 

Syndrome (NES).  Thus, the primary aim of the current study was to investigate the 

prevalence of NES in the mainland Chinese population and to compare prevalence rates 

to published prevalence rates for the US and to those of a sample of students from the US 

(Montana State University).  NES has been linked to various other symptoms of eating 

pathology, such as being overweight (high BMI), types of food ingestion, negative body 

image, as well as some symptoms of other eating disorders.  Thus, the current study also 

assesses various other symptoms of eating pathology that have received inadequate 

examination in China. 

NES was initially defined by Stunkard in 1955 (Stunkard, Grace, & Wolff, 1955). 
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NES is characterized by daytime anorexia, nighttime hyperphasia, and nocturnal 

awakenings which accompany consumption of foods in order to return to sleep 

(Stunkard, 2006).  The accepted criterion for a diagnosis of NES has been revised 

multiple times (Birketvedt et al., 1999; de Zwann, Burgard, Schenck, & Mitchell, 2003) 

and the diagnostic criteria vary.  Currently, the most widely accepted criteria (Table 1) 

consists of a lack of daytime hunger, the majority of calories consumed after the 

nighttime meal with nocturnal awakenings and nighttime food ingestions for a duration 

exceeding three months (de Zwaan et al., 2001). 

Table 1. 

Provisional Criteria for Night Eating Syndrome 
 
• Morning anorexia, even if subject eats breakfast 
•  Evening hyperphasia, in which ≥ 50 percent of the daily energy intake is consumed 
    After the last evening meal 
•  Awakenings at least once a night 
•  Consumption of snacks during the awakenings  
•  Repetition of the provisional criteria for ≥ 3 months 
•  Subjects do not meet criteria for bulimia nervosa or binge eating disorder 
 
M. de Zwaan et al., (2001) 
 

NES is estimated to afflict roughly 1.5% of the general American population 

(Rand, Macgregor, & Stunkard, 1996). Lamerz et al. (2005) found the prevalence of NES 

in German children to be roughly 1.1%. NES has also been reported to be more prevalent 

among obese populations than among populations of healthy weights (de Zwaan et al., 

2003). However, Rand, Macgregor, & Stunkard (1997) found that obesity and Night 

Eating Syndrome were not associated in the general United States population.  Lamerz et 

al. (2005) also reported that there was no relationship between obesity and NES in 

German children.   
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The majority of research on NES has been carried out among obese participants, 

with fewer studies that investigate the prevalence of NES in the healthy weight 

population. Marshall et al. (2003) compared symptomatology between obese participants 

with NES and non-obese persons with NES.  They found only minimal differences 

between the obese and non-obese in response to the Night Eating Questionnaire (NEQ), 

which is used to identify likely cases of NES.  The only significant difference was related 

to age:  Younger participants tended to be in a lower weight range. Given that Chinese 

individuals tend to be biologically thin (Huon et al., 2001), obesity may not be associated 

with Night Eating Syndrome in this demographic. Rand et al. (1997) also reported that 

presence of NES was not related to weight. Given that the association between BMI and 

NES symptoms across cultures is in need of additional investigation, the current study 

examined this association. Based on the evidence reviewed above we predict that BMI 

and NES symptom frequencies will not be significantly correlated in either the Chinese 

or US samples who meet NES criteria in the present study. 

Individuals from the United States diagnosed with NES tend to consume high 

calorie foods during nocturnal awakenings, particularly carbohydrates. Ceru-Bjork, 

Andersson, & Rossner (2001) reported that patients who meet NES criteria in Sweden 

tended to consume sandwiches and sweets as their primary selection for night time 

consumption.  The types of foods that Chinese individuals, who meet NES criteria, ingest 

during nocturnal awakenings have yet to be investigated.  Therefore, the current study 

examined food preferences during nighttime wakening in this demographic. Based on the 

above evidence, mainly from US populations, we predict that participants from Beijing 

who satisfy NES criterion will also consume a high proportion of carbohydrates, at 



4 
 

equivalent levels to US participants who also meet NES criteria, during nocturnal 

ingestions and also more than non-NES participants of either ethnicity. 

NES has been reported to be more prevalent in females in some studies while 

other research has indicated that there is a higher percentage of NES in males (Kuldau & 

Rand, 1986; Aronoff, Geliebter, & Zammit, 2001).  According to Stunkard (2006), NES 

is not gender discriminative as is anorexia nervosa or bulimia nervosa: The female to 

male ratio is roughly 3:2 in NES.  Other studies have also found no differences in NES 

gender distribution (Rand & Kuldau, 1993; Ceru-Bjork, Andersson, & Rossner, 2001). 

The prevalence rate for individuals who satisfy NES diagnostic criteria and gender 

prevalence across samples from the US and mainland China were examined.  It is 

hypothesized that this study will find similar female to male ratios of NES in the Chinese 

and US samples.  

While there is no known literature on NES on the Chinese population, a small 

literature on body dissatisfaction, drive for thinness, anorexia, and bulimia does exist.  

Huon, Mingyi, Oliver, & Xiao (2002) found that in Beijing, China females in the age 

range of 12 to 19 years do exhibit weight concerns (84.2%) and engage in dieting 

behaviors (39%) which are carried out in order to manage weight.  In larger Chinese 

conurbations, negative body image or body dissatisfaction has been increasing over the 

last two decades and has become an issue for females as well as males (Tong et al., 

2005).   

The Eating Disorder Coalition (EDC) reported that in the US population the 

prevalence rate of anorexia nervosa is 0.9% in females and 0.3% in males, with bulimia 

nervosa afflicting 1.5% of females and 0.5% of male Americans. Makino, Tsuboi & 
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Dennerstein (2004) reported that bulimia nervosa afflicts between 0.46% to 3.2% of 

females in non-Western cultures. Unfortunately, the terms “Asian” as well as “non-

Western” have come to represent Japanese, Chinese, Indians, Vietnamese, Koreans, 

Filipinos and other ethnicities. These ‘umbrella’ terms make it difficult to generalize 

research findings as these groups are not the same although they are often treated as such. 

Combining Asian ethnic groups into one category may mask differences between groups 

(Yates et al., 2004).  Brewerton (2004) reported the prevalence rate of anorexia in China 

to be 0.01% with bulimia rates ranging from 0.5% to 1.3%. Jackson & Chen (2006) 

report bulimia rates of 1.1% in Beijing schoolgirls.  Lee et al. (1993) reported a 

prevalence of bulimia nervosa in Hong Kong of 0.46% and a 0.002% prevalence rate of 

anorexia nervosa. 

Minimal research has investigated body image or eating pathology in the 

indigenous Chinese male population, and only very little research currently exists on 

eating disorder symptomology in residents of either gender in The People’s Republic of 

China.  As the East has begun to adopt Westernized ideals of body image, clinically 

documented cases of eating pathology have emerged, particularly in Hong Kong, over the 

last two decades (Leung, Lam, & Sze, 2001; Lee, Chan, & Hsu, 2003). Some researchers 

have found that eating pathology in Asian females, including Chinese females, is actually 

higher than that exhibited in Caucasian females (Wildes, Emery, & Somins, 2001; 

Humphry & Ricciardelli, 2004). Barnett, Keel, & Conoscenti (2002) reported that Asian 

females living in American culture actually preferred a more excessive ideal of thinness 

than did Caucasian women.  However, Barnett, Keel & Conoscenti (2002) did not 

differentiate between different Asian subgroups. Internalization of the thin ideal has 



6 
 

shown to be a predictor of eating disorders, body dissatisfaction, and dieting (Stark-

Wroblewski, Yanico, & Lupe, 2005).  However, Asians in the US who wear traditional 

dress and use traditional language, indicating they are less acculturated to the thin ideal, 

were found to score higher on the Eating and Attitudes Test-26 (EAT-26), a test used to 

screen for eating disorders, than Asians who did not (Humphry & Ricciardelli, 2004).  

Other researchers have also reported that Asian Indian males score higher on the 

EAT-26 than do Caucasians males (Ahmad et al., 1994; Sjostedt et al., 2001) while other 

studies report no differences between Chinese, Vietnamese, and Caucasian males (Barr, 

1995; Wang et al., 2005; Ricciardelli et al., 2007).  Other research has reported no 

disordered eating or body image differences between Asian Americans and Caucasians 

but gender differences were apparent in both ethnicities, yet more so for Caucasians, with 

females reporting the greatest amount of dieting behaviors (Mintz & Kashubeck, 1999).  

Again, Asian subgroups were not examined or reported.  Very little research has 

investigated body image or eating pathology in the indigenous Chinese male population, 

and only very little research currently exists on eating disorder symptomology in 

residents of either gender in The People’s Republic of China.  The current study therefore 

examined gender differences in disordered eating and body dissatisfaction between 

Chinese males and females residing in China and Caucasian males and females in the 

United States. Based on the above evidence, we predict that prevalence rates for body 

dissatisfaction and drive for thinness will be greater in mainland China than in the United 

States sample.  We further predict that the young mainland male adult Chinese 

participants in the current study will exhibit prevalence rates of clinically diagnosable 

anorexia nervosa that are higher than those rates previously reported for White American 
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males and greater than those in our MSU male sample. 

Anorexia nervosa has become an international phenomenon yet researchers 

disagree whether all the key symptoms are exhibited by different ethnic and social groups 

(Tareen et al., 2005; Lee, 1995). In particular, the DSM-IV (American Psychiatric 

Association, 1994) criterion of a fear of becoming overweight or obese as a defining 

characteristic of anorexia has recently come under criticism particularly for Asian 

populations (Lee & Lock, 2007; Tareen, Hodes, & Rangel, 2005; Lee et al., 2001). 

Fat-phobia, an intense fear of becoming over-weight, is regarded as central to the 

psychopathology of anorexia nervosa (DSM-IV, American Psychiatric Association, 1994, 

World Health Organization, 1992).  Persons with anorexia nervosa are thought to refuse 

food and engage in dieting practices in order to refrain from weight gain.  Emerging 

evidence has reported an absence of fat-phobia in Chinese persons suffering from 

anorexia nervosa or dieting disorders (Lee & Lock, 2007; Tareen et al., 2005; Lee et al., 

2002; Lee et al., 2001: Lee, Ho, & Hsu, 1993).  Non-fat phobic, or atypical, anorexia 

consists of eating pathological manifestations similar to that of fat-phobic, or typical, 

anorexia with the absence of an expressed fear of becoming fat.  Persons with atypical 

anorexia are reported to restrict food intake and engage in dieting practices not for a 

desire to be thin but due to ‘a lack of hunger’, ‘bloating’, or for somatic rationales other 

than fat aversion (Viernes et al., 2006).  However, anorexia nervosa participants who 

restrict food intake for a long period of time may experience a ‘lack of hunger’, ‘bloating’ 

and other somatic symptoms.   Studies conducted on Asian populations have reported 

contradictory results such that an absence of fat-phobia has not been consistently found in 

persons with dieting disorders in China or in other Asian populations (Viernes et al., 
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2006; Lai, 2000).  In addition, the majority of research on the fat-phobic/non-fat phobic 

discourse has been carried out in Asians residing in Western countries with very small 

sample sizes.  There is a lack of comparative studies between Asian subgroups in non-

Western and in Western countries pertaining to non-fat phobic eating pathology.  Due to 

the ambiguity of findings, the current study made these needed comparisons for 

indigenous Chinese persons. It is predicted that participants who score at or above the 

EAT-26 cut-off score of 20 and who have a BMI ≤17.5, for a likely classification of 

anorexia nervosa, will exhibit signs of fat-phobia as assessed by the EDI-2 Drive for 

Thinness subscale.  

We expect that among female participants both in the US and China, similar 

scores on the EAT-26 and EDI-2 will be obtained but males residing in China will report 

greater body dissatisfaction and a greater drive for thinness than White males.  Chinese 

males are also expected to have higher total EAT-26 and EDI-2 scores than Caucasian 

males from the US.   

Obesity has reached epidemic levels in the US and continues to dramatically rise.  

More than 50% of the American population is overweight. Following in American 

footsteps, China is experiencing a surge in obesity among its population. According to 

Cheng (2006), the prevalence of obesity in China continues in an upward trend with the 

estimation of over 200 million obese Chinese citizens expected by 2015.  The obesity rate 

in China has doubled in the past ten years with 7.1% of the Chinese population classified 

as obese, and 22.8% overweight (Shenzhen Daily, 2004).   

The difference in percentage of persons considered overweight between China 

and the US may be due to an inappropriate use of international BMI cut-off points in 
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China.  The World Health Organization (WHO) has established BMI cut-offs for 

international use, such that an overweight BMI begins at 25 kg/m², with a BMI of 30 

kg/m² or greater representing obesity. However, an on-going debate on the 

appropriateness of these BMI cut-offs in Asian populations has transpired.  The WHO 

expert consultation on BMI in Asian populations report that BMI cut-off points vary 

among Asian subgroups (China, Hong Kong, Indonesia, Japan, Singapore, and Thailand) 

from 22 kg/m² to 25 kg/m² for overweight, and from 26 kg/m² to 31 kg/m² for obesity, 

with mainland China cut-off points at 24 kg/m² - 28 kg/m² for overweight and ≥29 kg/m² 

for obesity (Nishida, 2004).  These are lower cut-offs than the established WHO 

international BMI cut-offs for Caucasians. The WHO expert consultation on BMI cut-

offs for Chinese persons are presented in Table 2. WHO international BMI cut-off points 

for Caucasians are as follows: <18.50 kg/m² (underweight), 18.50 - 24.99 kg/m² (normal 

range), ≥25.00 kg/m² (overweight), and ≥30.00 kg/m² (obese). Using WHO BMI cut-off 

points established for Western countries may underestimate obesity in the mainland 

Chinese population as they tend to have lower body fat composition than Caucasians 

(Nishida, 2004); therefore, the current study used the following BMI cut-offs for the 

Chinese sample: less than 17.5 kg/m² (underweight), 17.5 kg/m² - 23.99 kg/m² (healthy 

weight), 24 kg/m²-28.99 kg/m² (overweight), and equal to or greater than 29 kg/m² 

(obesity). Table 3 summarizes the international WHO BMI cut-offs.    
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Table 2. 

The Mainland Chinese Classification of Adult BMI  

Classification BMI(kg/m²) 
 Principal cut-off points Additional cut-off points 

Underweight <17.50 <17.50 
     Severe thinness <15.00 <15.00 
     Moderate thinness 15.00 – 15.99 15.00 – 15.99 
     Mild thinness 16.00 – 17.49 16.00 – 17.49 

Normal range 17.50 – 23.99 
17.50 – 21.99 
22.00 – 23.99 

Overweight ≥24.00 ≥24.00 

     Pre-obese 24.00 – 28.99 
24.00 – 26.49 
26.50 – 28.99 

     Obese ≥29.00 ≥29.00 

          Obese class I 29.00 – 33.99 
29.00 - 31.49 
31.50 – 33.99 

          Obese class II 34.00 – 38.99 
34.00 – 36.49 
36.50 – 38.99 

          Obese class III ≥39.00 ≥39.00 

Table 3. 

The International Classification of Caucasian Adult BMI  

Classification BMI(kg/m²) 
 Principal cut-off points Additional cut-off points 

Underweight <18.50 <18.50 
     Severe thinness <16.00 <16.00 
     Moderate thinness 16.00 - 16.99 16.00 - 16.99 
     Mild thinness 17.00 - 18.49 17.00 - 18.49 

Normal range 18.50 - 24.99 
18.50 - 22.99 
23.00 - 24.99 

Overweight ≥25.00 ≥25.00 

     Pre-obese 25.00 - 29.99 
25.00 - 27.49 
27.50 - 29.99 

     Obese ≥30.00 ≥30.00 

          Obese class I 30.00 - 34-99 
30.00 - 32.49 
32.50 - 34.99 

          Obese class II 35.00 - 39.99 
35.00 - 37.49 
37.50 - 39.99 

          Obese class III ≥40.00 ≥40.00 

Tables 2 and 3 adapted from WHO, 1995, WHO, 2000 and WHO 2004. (WHO, 2006). 
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Obesity has been reported to be associated with an ingestion of a variety of foods 

in the United States. With greater food variety, a surplus of energy may be a result and 

this may lead to greater body fat (Sea, Woo, Tong, Chow, & Chan, 2004).  Examining 

dietary intake among American and Chinese participants, as well as BMI, may prove 

beneficial in the investigation of obesity cases.   
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STUDY 

Participants 

US participants were obtained from Montana State University’s Abnormal 

Psychology, Industrial and Organizational Psychology, and Social Psychology classes (n 

= 66). Overall, the MSU sample ages ranged in age from 18 to 52 years, with a mean of 

23.17 (SD = 6.20). Female ages ranged from 19 to 52 years, with a mean of 23.53(SD = 

7.17) years.  Male ages ranged from 18 to 31 years, with a mean of 22.35 (SD = 3.08) 

years.  Chinese participants (n = 186) were drawn from college students attending Peking 

University (PKU) (n=93) and Remnin University of China (RU) (n = 50), with 

participants from the Beijing workforce drawn from Goose-N-Duck Restaurant 

employees (n = 43). Overall, Chinese ages ranged from 17 to 40, with a mean of 20.83 

years (SD = 3.33). Chinese female ages ranged from 17 to 31, with a mean of 20.54 years 

(SD = 2.90).  Chinese male ages ranged from 17 to 40, with a mean age of 21.08 (SD = 

3.65). 

Translation 

All measures and demographic items were translated from English into Mandarin 

by Easy Peking English Translation in Beijing, China.  Back translation was performed 

by Hu Cuijjin Translation Services.  Back translation matched the original measures 

except for specific items of the Food Frequency Questionnaire (FFQ) items, which 

assesses the frequency per week that a particular food is consumed. Foods that possess no 

Chinese name (e.g. Rice Krispies) were described by an equivalent Chinese alternative 

(e.g.puffed rice cereal).  The majority of the items on the FFQ did have a Chinese name.  
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Materials 

The survey packet consisted of demographic items (height, weight, income, and 

age).  We used self-reported height and weight to calculate BMI (kg/m²). The survey also 

consisted of the following standardized questionnaires: Eating and Attitudes Test-26 

(EAT-26), Eating Disorder Inventory-2 (EDI-2), Food Frequency Questionnaire (FFQ), 

the Night Eating Syndrome Questionnaire (NEQ) and the Night Eating Syndrome History 

and Inventory (NESHI).  The dependent measures include participants’ responses to the 

following materials. 

Dieting and Purging Behaviors   

The Eating and Attitudes Test-26 (EAT-26) is perhaps the most widely used 

measure for assessing anorexic and bulimic attitudes and behaviors.  The EAT-26 is also 

commonly used as screening measure for eating disorders (ED) in non-Western cultures 

(Humphry & Ricciardelli, 2004). The EAT-26 is not a diagnostic instrument, but has 

been used together with measures of body fat, such as the BMI, to characterize 

individuals at risk for EDs (Garner & Garfinkel, 1979; Garner, Olmsted, Bohr, & 

Garfinkel, 1982).  The EAT-26 has been factor analyzed by numerous investigators and 

has been reported to possess high validity and reliability (Garner & Garfinkel, 1979; 

Garner et al. 1982).  Garner and Garfinkel (1979) identified three subscales in data taken 

from young adult females.  These were characterized as: 1) a dieting factor, 2) 

bulimia/food preoccupation factor, and 3) an oral control/social pressure to eat factor.  

Items such as “I am terrified about being overweight” are rated on a 6-point Likert scale 

ranging from Always to Never.  Subsequently, items are rescaled to a 4-point scale 

ranging from Always (3) to Sometimes, Rarely or Never (0).  We used the EAT-26 data 
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primarily to characterize and compare participant samples in terms of “dieting” and 

“bulimia/purging” using the relevant subscale scores for comparison.  EAT-26 total 

scores of 20 or higher are sometimes used to indicate the likely risk for clinically 

significant ED.  Anorexia Nervosa (AN) criterion satisfaction occurs when a participant 

scores highly on the EAT-26 combined with an extremely low BMI (≤17.5). The current 

study used the EAT-26 in order to compare the eating attitudes and behaviors of Chinese 

and American participants. BMI criteria for Chinese participants based on the WHO 

expert consultation’s report of mainland China’s adjusted BMI cut-off points was 

employed to identify likely AN participants in the Chinese sample. The International 

WHO BMI cut-off points will be utilized for the US participants.  

Eating Disorder Inventory 

  The Eating Disorder Inventory-2 (Garner, 1990) is a tool also used to assess 

anorexic and bulimic behaviors.  The Eating Disorder Inventory 2 (EDI-2) consists of 11 

subscales including: Drive for Thinness, Bulimia, Body Dissatisfaction, Ineffectiveness, 

Perfectionism, Interpersonal Distrust, Interoceptive Awareness, Maturity Fears, 

Asceticism (provisional), Impulse Regulation (provisional), and Social Insecurity 

(provisional) (Garner, 1990).  Not all these subscales have proven reliable; therefore the 

provisional scales were not analyzed. Only selected subscales were used in the current 

study to supplement data from the EAT-26.  In particular, we used the “Drive for 

Thinness” and the “Body Dissatisfaction” subscales, both of which have been show to 

provide valid and reliable measures of ED risk.  We also used the “Drive for Thinness” 

scale as a measure of fat-phobia.  Scores of 15 or higher have been used in previous 

research to classify individuals as having a morbid fear of weight gain, or fat phobia 
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(Viernes et al., 2007).  We will also use the “Bulimia” subscale as a measure of bulimia 

nervosa.  Scores at or above the cut-off of 14 on the Bulimia scale have been used to 

identify likely clinically diagnosable cases of bulimia nervosa (Garner, Olmstead, Polivy, 

& Garfinkel, 1984) 

Food Consumption 

  The Food Frequency Questionnaire (FFQ) (Osler & Heitman, 1996) is designed 

to identify what types of foods are consumed and at what frequency they are eaten.  The 

FFQ asked participants to indicate how often they eat certain meats, vegetables, fruits, 

and carbohydrates in a week.  Answers range from 0 to 7.  This measure was included in 

this study in order to assess the types of foods and frequency of consumption by Chinese 

and American participants.  The FFQ has been validated in Asian populations (Jensen, 

Gustafson, & Boushey, 2004). 

Night Eating Questionnaires 

  The Night Eating Questionnaire (NEQ) (Allison & Stunkard, 2006) is a self-

report measure used to screen for NES and NES severity.  Questions include degree of 

morning hunger, time when first meal is consumed, percent of total caloric ingestion after 

the evening meal, difficulties sleeping, frequency of nocturnal awakening and night-time 

eating (de Zwaan, Roerig, Crosby, Karaz, & Mitchell, 2006).  Items are scored on a 5 

point Likert scale.  A total score of 25 or greater may indicate the presence of NES. Item 

13 is not scored.  It is used to screen out individuals with a sleep-related eating disorder 

and not NES.  Item 15 is also not included in the total score as it is a report of how long a 

person may have engaged in night eating (Allison & Stunkard, 2006). 

The Night Eating Syndrome History and Inventory (NESHI) (Allison & Stunkard, 
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2006) consists of 17 questions that probe the characteristics of night eating and is 

frequently administered with the NEQ.  The NESHI probes the amount of food 

consumption after dinner and confirms people’s responses to the NEQ (Allison & 

Stunkard, 2006).  Items such as “How much of your daily food intake do you consume 

after suppertime” are rated on a 5 point scale ranging from none to almost all.  Items such 

as “Do you need to eat in order to get back to sleep when you awake at night?” are also 

rated on a 5 point scale ranging from not at all to extremely so.  Other items question the 

types of foods consumed, number of awakenings, and other questions pertaining to NES 

characteristics that participants must write-in. 

Procedure 

The study was conducted on the campuses of MSU, PKU, RU, and on location at 

the Goose-N-Duck restaurant.  Following MSU IRB approval, written permission from 

PKU and RU, and oral permission from the owners of the Goose-N-Duck Restaurant in 

Beijing, China, participants were asked to fill out a consent form and given the survey.  

Chinese participants were told that the survey addresses eating behaviors and patterns, 

and were instructed that participation was strictly voluntary with no compensation.  

Instructions on how to fill out the survey (e.g. “Choose one of the following answers for 

each question”) were printed on the surveys.  Chinese participants from PKU and RU 

were given one week to complete the survey and were asked to return the completed 

survey to the Student Union representatives at their universities.  The completed surveys 

were given to the researcher by the Student Union representative a week later. 

Participants from the Goose-N-Duck restaurant were also presented with a consent form 

and were given one week to complete the survey.   The owner of the restaurant left 
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manila envelopes in the restaurant’s employee break room so that participants could place 

the surveys into them. This also ensured confidentiality as the employer had no way of 

knowing who completed a survey and who did not. Completed surveys were obtained one 

week later. Consent forms were also obtained through this procedure and the number 

returned was equivalent to the number of surveys returned.  

MSU participants were instructed that the survey accessed eating behaviors and 

patterns.  Participation was voluntary with no compensation.  MSU participants were 

given the survey and asked to return the completed survey to either the table in the back 

of their classroom or to Traphagen Hall within one week. 
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RESULTS 

Demographic and Anthropomorphic Variables 

The sample consisted of 246 participants.  One hundred-seventy were Chinese 

residing in Beijing, China (69.1%).  There were 94 indigenous Chinese males (38.2%) 

and 76 indigenous Chinese females (44.7%).  There were 65 Caucasian participants from 

the US (26.4%) that included 45 females (18.3%) and 20 males (8.1%).  Eleven 

participants were excluded who indicated that their ethnicity was Hispanic, Native 

American, or “Other.” 

Physical and demographic data of participants are shown in Table 4.  An 

Independent 2 x 2 ANOVA was carried out for BMI with ethnicity and gender as 

independent variables.  There was a main effect of ethnicity on BMI mean scores, F (1, 

225) = 50.90, p <.001. Chinese participants had on average lower BMI mean scores than 

Caucasians.  A significant effect of gender on BMI mean scores was also found, F (1, 

225) = 7.10, p <.009. Overall, females had lower BMI mean scores than males.  No 

interaction of gender and ethnicity on BMI mean scores was found. The Chinese 

participants tended to be on average 2.34 years younger than the Caucasian participants.  

The Chinese participants were also on average shorter than the Caucasian participants 

(see Table 4). 

Using the WHO international BMI cut-offs, Chinese participants were classified 

as the following:  28.24% were underweight (30 females, 18 males), 66.47% (41 females, 

72 males) were in the normal weight range, and 5.30% were classified as overweight (5 

females, 4 males).   Using the WHO international BMI cut-offs, Caucasian participants 

were classified as the following: 3.08% (2 females) were underweight, 80.00% (38 
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females, 14 males) were in the normal weight range, and 16.92% were overweight (5 

females and 6 males). In 2004, the Center for Disease Control (CDC) reported that 32.2% 

of American adults were overweight, which is approximately twice the rate in the present 

sample.  Wang (2000) reported that overweight prevalence in China was 6.5%.  Using the 

WHO international BMI cut-offs for the Chinese participants resulted in a lower 

overweight rate than the prevalence reported by Wang. 

Employing the adjusted BMI cut-offs for the Chinese resulted in a classification 

of 13.53% of the group as underweight (16 females, 7 males), 77.65% of the group was 

classified as normal weight (54 females, 78 males), and 8.82% of the sample as 

overweight (6 females, 9 males).  This resulted in a higher overweight rate in the Chinese 

sample than the rate reported by Wang (2000). 
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Table 4. 

Age, Weight, Height, and BMI Means for Chinese and Caucasian Participants  

Chinese (n= 76 female, 94 male) 

Measure Females Males Overall 

Age 20.54 (2.90) 21.08 (3.65) 20.83 (3.33)

Height (m) 1.62 (0.05) 1.74 (0.05) 1.68 (0.08)

Weight (kg) 51.88 (8.41) 62.46 (9.03) 57.64 (10.21)

BMI 19.80 (2.67) 20.67 (2.53) 20.28 (2.72)

Caucasian (n =  45 female, 20 male) 

Measure Females Males Overall 

Age 23.53 (2.90) 22.35 (3.08) 23.17 (6.20)

Height (m) 1.66 (0.06) 1.83 (0.08) 1.71 (0.10)

Weight (kg) 62.36 (8.19) 81.34 (15.06) 68.08 (13.77)

BMI 22.63 (2.82) 24.06 (3.10) 23.06 (2.96)

Note. Standard deviations (SD) are in parentheses. 

Night Eating Syndrome 

The primary goal of this study was to investigate the characterization of NES 

symptom differences and prevalence rates between the two ethnic groups, since currently 

no data exist on the prevalence of NES-like symptoms in any mainland Chinese sample. 
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As predicted, NEQ scores were not significantly correlated with BMI for participants 

who scored above the cut-off of 25, r (21) = -.29, p >.05 (See Table 10 and the 

Correlations of BMI, EAT-26, EDI-2, and NEQ Scores section).  Overall, for the Chinese 

sample NEQ scores were negatively correlated with BMI, r (93) = -.24, p < .03, but NEQ 

scores were not significantly correlated with BMI for the Caucasian participants, r (8) = -

.45, p > .05. However, when the Chinese sample was separated by gender there was no 

correlation of BMI with NEQ scores for females, r (36) = -.29, p = .09, or for males, r 

(57) = -.23, p = .09.   An independent 2 (gender) x 2 (ethnicity) ANOVA revealed that 

there were no significant effects of gender or ethnicity on mean NEQ scores, and no 

significant interaction. 

With a cut-off score on the NEQ of 25, twenty-one participants were classified as 

meeting the criteria for NES: 19 Chinese (11.18%, 7 females and 12 males) and 2 

Caucasians (3.08%, 1 female and 1 male).  Of these 19 Chinese participants who scored 

above the NEQ cut-off of 25, seven met the criteria for anorexia nervosa (i.e., EAT-26 

total score ≥ 20 and BMI ≤ 17.5) and 1 met the criteria for bulimia nervosa (i.e., EDI-2 

bulimia subscale score ≥ 14).  Meeting the criteria for bulimia nervosa would typically 

exclude a participant from being classified with possible NES and, therefore, would 

lower the prevalence rate in this sample to 10.59%. Using the higher cut-off score of 30, 

4 participants would be classified as having NES and they were all Chinese (2.35%, 2 

females and 2 males). Of these 4 participants, 2 females met the criteria for anorexia 

nervosa. 

An independent 2 (gender) x 2 (above the NEQ cut-off of 25, below the NEQ cut-

off) ANOVA revealed an effect of NEQ cut-off scores on BMI, F (1, 236) = 15.96, p 
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<.001.  Participants who scored above the NEQ cut-off of 25 tended to have lower mean 

BMI scores than participants who scored below the cut-off.  A significant effect of 

gender on BMI mean scores was also apparent, F (1, 236) = 4.50, p <.04. Thus, females 

on average had lower mean BMI scores than males.  There was no significant interaction 

of gender and NEQ cut-off. 

Food Consumption of All Participants 

Table 5 shows the frequencies per week that participants consume various food 

types.  Independent 2 (gender) x 2 (ethnicity) ANOVAs generated the following results:  

There was a significant main effect of ethnicity on frequency of meat consumption, F (1, 

209) = 35.38, p < .001, with the Chinese sample tending to eat meat more frequently than 

the Caucasians.  There was no significant effect of gender on frequency of meat 

consumption, F (1, 209) = 3.62, p >.05, and no interaction of gender and ethnicity.  There 

was also an effect of ethnicity on frequency of vegetables eaten F (1, 50) = p <.004. On 

average, the Chinese participants ate vegetables more frequently than the Caucasians, but 

there was no effect of gender, F (1, 50) = 1.04, p >.31, and no significant interaction.  

There were no significant ethnicity or gender differences in the frequency of fruit or 

carbohydrate consumption.  There was a main effect of ethnicity on frequency of cereal 

eaten, F (1, 87) = 41.80, p < .001. Chinese participants tended to consume cereal more 

frequently than Caucasians.  There was no significant effect of gender on frequency of 

cereal consumption, F (1, 87) = .03, p = .96, and no significant interaction of gender and 

ethnicity on frequency of cereal consumed.  In summary, the Chinese participants ate 

meat, vegetables, and cereal more frequently than Caucasians but did not differ in the 

frequency of eating fruit or other carbohydrates. 
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Table 5. 

Frequencies per Week of Food Consumption by all Participants 

Chinese (n = 76 female, 94 male) 

Food Females Males Overall 

Meat 26.15 (14.37) 28.41 (14.48) 27.39 (14.43) 

Vegetables 28.08 (12.40) 36.41 (17.23) 33.70 (16.15) 

Fruit 19.80 (11.77) 18.08 (17.68) 18.74 (15.52) 

Cereal 19.37 (9.27) 20.92 (13.12) 20.39 (11.88) 

Carbohydrates 13.84 (11.15) 13.46 (12.36) 13.63(11.80) 

Caucasian (n = 45 female, 20 male) 

Food Females Males Overall 

Meat 11.67 (5.57) 17.53 (8.12) 13.45 (6.93) 

Vegetables 16.56 (8.11) 18.00 (13.29) 17.07 (9.76) 

Fruit 13.40 (6.98) 9.33 (6.11) 12.46 (6.78) 

Cereal 5.41 (3.63) 4.13 (3.18) 5.11(3.53) 

Carbohydrates 14.97 (7.32) 13.61 (5.32) 14.53 (6.72) 

Note. Standard deviations (SDs) are in parentheses. 
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Food Consumption of Chinese NES and Non-NES Participants 

Another aim of this study was to examine the types and frequency of foods 

consumed by participants with NES.  Of primary interest was the frequency of 

carbohydrates eaten during nocturnal awakenings. We predicted that people who score 

above the NEQ cut-off of 25, indicating likely clinically diagnosable cases of NES, 

would consume carbohydrates more frequently than participants who score below the 

cut-off.  Since only two Caucasians in our sample met the criteria for NES, their data 

could not be used.  Thus, we excluded all Caucasian participants from the following 

analyses. 

To assess the differences between persons with NES and persons without NES in 

terms of frequency of food consumption, we used 2 (gender) x 2 (NES, no NES) 

ANOVAs.  As predicted, a significant effect of NES on frequency of carbohydrate 

consumption was found, F (1, 151) = 30.04, p <.001.  Participants classified as having 

likely cases of NES consumed carbohydrates more frequently than participants not 

classified with NES.  There was no significant effect of gender on the frequency of 

carbohydrate consumption and no interaction..  A significant main effect of NES / no 

NES was also found for meat consumption, F (1, 153) = 19.60, p <.001.  On average, 

participants with NES consumed meat more frequently than participants not classified 

with NES.  No significant effect of gender on frequency of meat consumption was found 

and there was no significant interaction.  A main effect of gender on frequency of 

vegetable consumption was revealed, F (1, 36) = 9.68, p <.01, such that males tended to 

consume vegetables more frequently than females.  No significant effect of NES 

classification on the frequency of vegetable consumption was found.  However, there was 
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a significant interaction of NES classification with gender on vegetable consumption, F 

(1, 36) = 8.52, p <.01.  This interaction is mainly due to the smaller magnitude of the 

scores of NES females relative to Non-NES females and NES males. No significant 

differences were found for frequency of fruit or cereal consumption.  A significant main 

effect of NES / no NES on the frequency of “other” food consumption was found, F (1, 

151) = 24.28, p <.001.  On average, persons classified with possible cases of NES 

consumed “other” foods more frequently per week than participants not classified with 

NES.  There were no apparent gender effects and no interaction of gender with NES 

classification on the frequency of “other” food consumption.  “Other” foods consisted of 

cheese, cream, yogurt, eggs, fish, spicy foods, etc.  In summary, participants classified 

with NES consumed carbohydrates, meat, and “other” foods more frequently than 

participants not classified with NES.  The NES groups did not differ in terms of the 

frequency of fruit or cereal consumption. 

Dieting and Purging Behaviors 

The mean scores on the EAT-26 and EAT-26 subscales are presented in Table 6.  

Independent 2 x 2 ANOVAs were carried out for each variable represented in Table 6 

with ethnicity and gender as independent variables. Due to the number of tests conducted, 

we set the alpha level at .01 for significance.  There was a marginally significant effect of 

ethnicity on EAT-26 total scores, F (1, 217) = 6.79, p <.02. Overall, the Chinese 

participants scored higher than the Caucasians.  No significant effect of gender on EAT-

26 total scores was found, but there was a significant interaction of ethnicity and gender 

on EAT-26 total scores, F (1, 217) = 7.93, p <.006.  As can be seen, this interaction was 

due to the much higher EAT-26 total scores among Chinese males relative to the scores 
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of Caucasian males and Chinese females.  A marginally significant effect of gender on 

the EAT-26 Bulimia / Food Preoccupation scores was also apparent, F (1, 222) = 5.06, p 

<.03. Overall, females scored higher than males. A significant effect of ethnicity on EAT-

26 Bulimia / Food Preoccupation scores was also found, F (1, 222) = 6.86, p < .01.  On 

average, the Chinese participants scored higher than Caucasians participants.  A 

marginally significant interaction of gender and ethnicity on EAT-26 Bulimia / Food 

Preoccupation scores was also found, F (1, 222) = 4.27, p = 04.  This interaction was 

mainly due to the lower magnitude of EAT-26 Bulimia / Food Preoccupation scores of 

the Caucasian males relative to the Chinese males and Caucasian females.  A marginally 

significant main effect of gender on the EAT-26 Dieting subscale was found, F (1, 221) = 

4.86, p <.03.  Females tended to score higher than males.  No significant effect of 

ethnicity was found, but there was a significant interaction of ethnicity and gender on the 

EAT-26 Dieting subscale, F (1, 221) = 7.34, p <.01.  Again, this interaction is mainly due 

to the low EAT-26 Dieting scores of the Caucasian males by comparison with the 

Chinese males and Caucasian females.  For the Oral Control EAT-26 subscale, no main 

effect of gender was found but a significant main effect of ethnicity was apparent, F (1, 

218) = 9.29, p <.004.  Again, Chinese participants, on average, scored higher than the 

Caucasian participants.  A marginally significant interaction of ethnicity and gender on 

EAT-26 Oral Control scores was revealed, F (1, 218) = 5.21, p <.03.  This interaction is 

mainly due to the much higher EAT-26 Oral Control scores of the Chinese males relative 

to Caucasian males and Chinese females.  In summary, the Chinese participants tended to 

score higher on the EAT-26 and the EAT-26 subscales than the Caucasian participants.  
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However, this is mainly due to the low scores of the Caucasian males relative to the 

Chinese males. 

Table 6. 

Mean Scores for all Chinese and Caucasian Participants on the EAT-26 and EAT-26 

Subscales 

Chinese (n = 76 female, 94 male) 

Measure Females Males Overall 

EAT-26 total score 13.81 (10.49) 15.51 (11.65) 14.76 (11.15) 

Oral Control 3.66 (3.41) 5.25 (3.77) 4.54 (3.69) 

Bulimia 3.07 (3.27) 2.98 (2.74) 3.02 (2.98) 

Dieting 6.82 (6.31) 7.40 (7.19) 7.14 (6.80) 

Caucasian ( n = 45 female, 20 male) 

Measure Females Males Overall 

EAT-26 total score 14.20 (14.31) 5.44 (5.12) 11.66 (12.95) 

Oral Control 3.23 (3.67) 2.22 (2.05) 2.94 (3.29) 

Bulimia 2.80 (3.83) 0.67 (1.03) 3.02 (2.98) 

Dieting 8.18 (8.96) 2.56 (4.20) 6.55 (8.25) 

Note. Standard deviations (SDs) are in parentheses. 
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Dieting and Purging Behaviors of NES and Non-NES Chinese Participants 

Table 7 summarizes the mean scores for Chinese NES and non-NES participants 

on the EAT-26 and EAT-26 subscales.  Independent 2 (gender) x 2 (NES, no NES) 

ANOVAs were carried out to assess differences on the EAT-26 and EAT-26 subscales 

between Chinese persons with likely NES and Chinese participants who did not meet 

NES criteria.  Again, due to the number of tests conducted, we set the alpha level at .01 

for significance. NES Caucasians were excluded from this analysis as only two met the 

criteria and, therefore, were an inappropriate sample with which to make comparisons; 

therefore, only Chinese participants with likely NES were compared to non-NES Chinese 

participants. No significant effect of gender on EAT-26 total scores was found, but a 

significant effect of NES / no NES was apparent, F (1, 155) = 18.69, p <.001. Chinese 

participants with likely NES tended to score higher on the EAT-26 than non-NES 

Chinese participants.  No significant interaction was found.  A significant main effect of 

NES / no NES on the EAT-26 Dieting subscale scores was found, F (1,159) = 6.95, p 

<.01.  On average, participants with likely cases of NES scored higher than did the 

participants not classified as having NES.  No significant interaction of NES / no NES 

and gender was apparent on EAT-26 Dieting subscale scores.  A significant main effect 

of NES / no NES was found on the EAT-26 Bulimia / Food Preoccupation subscale 

scores, F (1, 160) = 32.34, p <.001. Overall, Chinese participants with likely NES scored 

higher than did Chinese participants not classified with NES.  No significant effect of 

gender and no interaction of gender and NES / no NES was found on the EAT-26 

Bulimia / Food Preoccupation subscale scores.  A significant effect of NES / no NES was 

found on the EAT-26 Oral Control subscale, F (1, 156) = 9.85, p < .01.  NES participants 
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tended to score higher on the Oral Control subscale than participants not classified as 

having NES. There was no effect of gender and no significant interaction. 

Table 7. 

Mean Scores for NES and Non-NES Chinese Participants on the EAT-26 and EAT-26 

Subscales 

NES Chinese ( n = 7 female, 12 male) 

Measure Females Males Overall 

EAT-26 total score 24.43 (11.21) 26.20 (9.51) 25.47 (9.94) 

Oral Control 7.86 (3.18) 6.20 (4.64) 6.88 (4.08) 

Bulimia 8.00 (3.79) 5.18 (2.52) 6.28 (3.29) 

Dieting 8.57 (8.28) 13.55 (6.93) 11.61 (6.93) 

Non-NES Chinese ( n = 69 female, 82 male)  

Measure Females Males Overall 

EAT-26 total score 12.63 (9.80) 14.15 (11.24) 13.48 (10.61) 

Oral Control 3.20 (3.13) 5.13 (3.66) 4.27 (3.55) 

Bulimia 2.55 (3.04) 2.68 (2.65) 2.62 (2.69) 

Dieting 6.63 (6.11) 6.55 (7.01) 6.59 (6.60) 

Note. Standard deviations (SDs) are in parentheses. 
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In summary, Chinese participants classified with NES scored higher on the EAT-26 and 

all three of the EAT-26 subscales than did the Chinese participants not classified with 

NES. 

Eating Disorder Inventory 

Tables 8 and 9 summarize the mean scores for the EDI-2 and EDI-2 subscales. 

Independent 2 x 2 ANOVAs were carried out for each variable represented in these tables 

with ethnicity and gender as independent variables. We set the alpha level at .01 for 

significance due to the number of tests conducted.  A main effect of ethnicity was found 

on EDI-2 total scores, F (1, 207) = 32.51, p <.001. Overall, the Chinese participants 

scored higher than the Caucasians participants.  No significant effect of gender on EDI-2 

scores was found.  No significant interaction of ethnicity and gender on EDI-2 total 

scores was revealed.  A main effect of gender on the EDI-2 Drive for Thinness subscale 

was found, F (1, 224) = 10.98, p <.002. Females tended to score higher on the Drive for 

Thinness subscale than males.  No significant effect of ethnicity on EDI-2 Drive for 

Thinness scores was found.  No interaction of ethnicity and gender on EDI-2 Drive for 

Thinness scores was revealed.  A significant main effect of ethnicity was revealed on the 

EDI-2 Body Dissatisfaction subscale, F (1, 222) = 12.06, p <.01. Overall, Chinese 

participants reported more body dissatisfaction than did the Caucasians.  A main effect of 

gender was also apparent on the Body Dissatisfaction subscale scores, F (1, 222) = 20.67, 

p < .001. Females tended to score higher than males.  No significant interaction of 

ethnicity and gender was found on the EDI-2 Body Dissatisfaction subscale scores. The 

ANOVA revealed a main effect of ethnicity on the Bulimia subscale, F (1, 225) = 15.20, 

p < .001. Overall, the Chinese sample scored higher on this subscale than the Caucasians. 
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No significant effect of gender on the EDI-2 Bulimia subscale scores was found and no 

significant interaction of gender and ethnicity on the EDI-2 Bulimia subscale scores was 

revealed.  A significant main effect of ethnicity on the Interoceptive Awareness subscale 

was also found, F (1, 225) = 20.97, p <.001. The Chinese sample tended to score higher 

than the Caucasian sample.  No significant effect of gender on the EDI-2 Interoceptive 

Awareness subscale scores was found.  No significant interaction of ethnicity and gender 

on the EDI-2 Interoceptive Awareness subscale scores was revealed.  A significant main 

effect of ethnicity was found on the Ineffectiveness subscale scores, F (1, 223) = 26.75, p 

< .001. Overall, the Chinese participants scored higher than the Caucasians participants.  

No significant effect of gender on Ineffectiveness subscale scores was found.  No 

significant interaction of ethnicity and gender on the Ineffectiveness subscale scores was 

revealed.  For the Maturity Fears subscale, a significant main effect of ethnicity was 

revealed, F (1, 220) = 22.17, p <.001. The Chinese sample tended to report greater 

maturity fears than the Caucasian participants.  No significant effect of gender on the 

Maturity Fears subscale scores was found.  No interaction of ethnicity and gender on the 

Maturity Fears subscale scores was revealed.  No significant differences were found on 

the Perfectionism subscale scores.  A significant effect of ethnicity was found on the 

Interpersonal Distrust subscale, F (1, 223) = 17.06, p <.001. Overall, Chinese participants 

scored higher than the Caucasians.  No significant effect of gender on the Interpersonal 

Distrust subscale scores was found.  No significant interaction of ethnicity and gender on 

the Interpersonal Distrust subscale scores was revealed. 
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Table 8. 

Mean Scores for Chinese Participants on the EDI-2 and EDI-2 Subscales 

Chinese (n = 76 female, 94 male) 

Measure Females Males Total 

EDI-2 total score 68.03 (26.26) 70.10 (26.09) 69.13 (26.11) 

Drive for Thinness 5.74 (3.80) 4.34 (3.25) 4.98 (3.57) 

Body Dissatisfaction 9.24 (5.93) 6.81 (3.57) 7.93 (4.94) 

Bulimia 3.04 (3.67) 3.93 (3.77) 3.53 (3.74) 

Ineffectiveness 5.07 (4.24) 6.21 (4.33) 5.69 (4.31) 

Perfectionism 7.58 (3.79) 7.43 (3.86) 7.50 (3.82) 

Interpersonal Distrust 4.82 (3.24) 4.87 (2.66) 4.84 (2.93) 

Interoceptive Awareness 4.62 (4.47) 5.90 (4.64) 5.32 (4.59) 

Maturity Fears 6.88(4.42) 6.64(3.85) 6.75(4.11) 

Note. Standard deviations (SDs) are in parentheses. 



33 
 

Table 9. 

Mean Scores for Caucasian Participants on the EDI-2 and EDI-2 Subscales 

Caucasian ( n = 45 female, 20 male) 

Measure Females Males Total 

EDI-2 total score 49.12 (28.42) 39.94 (17.18) 46.47 (25.88) 

Drive for thinness 6.14 (4.88) 3.58 (3.10) 5.34 (4.54) 

Body Dissatisfaction 7.67 (5.93) 2.78 (4.48) 6.23 (5.95) 

Bulimia 1.49 (3.15) 1.11 (1.37) 1.38 (2.74) 

Ineffectiveness 2.77 (4.43) 1.56 (2.04) 2.41 (3.90) 

Perfectionism 7.49 (5.02) 6.67 (3.79) 7.25 (4.67) 

Interpersonal distrust 2.81 (3.55) 2.89(1.94) 2.84(3.14) 

Interoceptive awareness 2.65(4.17) 1.39(3.42) 2.28(3.98) 

Maturity Fears 2.81(3.95) 4.41(4.21) 3.27(4.06) 

 
Note. Standard deviations (SDs) are in parentheses. 
 

EDI-2 and EDI-2 Subscale Scores for Chinese NES and Non-NES Participants 

Table 10 summarizes the scores of the Chinese participants with possible NES on 

the EDI-2 and EDI-2 subscales.  Table 11 summarizes the scores of the Chinese 

participants not classified with NES on the EDI-2 and EDI-2 subscales.  Independent 2 

(gender) x 2 (NES, no NES) ANOVAs were carried out for each variable listed in Tables 

10 and 11.  We set the alpha level to .01 for significance due to the number of tests 
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conducted. No significant differences were found on EDI-2 total scores or on Body 

Dissatisfaction, Perfectionism, or Maturity Fears subscale scores.  A significant main 

effect of NES was found on the Bulimia subscale, F (1, 164) = 18.19, p <.001.  

Participants who scored above the NES cut-off of 25 tended to score higher on the 

Bulimia subscale than participants who scored below the cut-off.  However, no 

significant effect of gender and no interaction of NES / no NES and gender were found 

on the Bulimia scale. A marginally significant effect of NES / no NES was found on the 

Interpersonal Distrust subscale scores, F (1, 162) = 5.44, p < .03.  Participants classified 

with NES tended to score higher than participants not classified with NES.  No effect of 

gender on the Interpersonal Distrust subscale scores was revealed.  However, a 

marginally significant interaction of NES / no NES and gender on the Interpersonal 

Distrust subscale scores was apparent, F (1,162) = 6.34, p <.02. This interaction is mainly 

due to the much higher Interpersonal Distrust subscale scores of the females classified 

with NES relative to the scores of the Non-NES females and to the NES males.  A 

marginally significant interaction of NES and gender was found on Drive for Thinness 

subscale scores, F (1, 163) = 4.75, p <.04.  This interaction was mainly due to the high 

magnitude of the scores for the non-NES females relative to the scores of the NES 

females and non-NES males.  A marginally significant main effect of NES on 

Ineffectiveness scores was revealed, F (1, 162) = 5.92, p <.02.  Overall, participants 

classified with NES scored higher than participants not classified with NES.  No effect of 

gender and no interaction were found on the Ineffectiveness subscale.  A main effect of 

NES / no NES was found for the Interoceptive Awareness subscale, F (1, 164) = 5.63, p 

<.02.  No effect of gender and no interaction were revealed.  In summary, participants 



35 
 

classified with likely cases of NES scored higher on the EDI-2 Bulimia, Ineffectiveness, 

and Interoceptive Awareness subscales than participants not classified with likely cases 

of NES. 

Table 10. 

Mean Scores for NES Chinese Participants on the EDI-2 and EDI-2 Subscales 

NES Chinese ( n = 7 female, 12 male) 

Measure Females Males Total 

EDI-2 total score 80.00 (31.81) 80.33 (21.08) 80.19 (25.34) 

Drive for thinness 3.57 (2.37) 5.58 (3.45) 4.84 (3.18) 

Body Dissatisfaction 10.00 (5.94) 7.91 (4.06) 8.72 (4.82) 

Bulimia 8.14 (5.87) 5.67 (3.60) 6.58 (4.57) 

Ineffectiveness 7.29 (5.50) 8.58 (3.45) 8.12 (4.21) 

Perfectionism 5.86 (5.43) 6.50 (4.52) 6.26 (4.74) 

Interpersonal distrust 8.00 (4.55) 4.75 (2.56) 5.95 (3.67) 

Interoceptive awareness 7.14 (5.79) 8.17 (4.06) 7.79 (4.64) 

Maturity Fears 7.71 (3.90) 6.08 (2.64) 6.68 (3.16) 

Note.  Standard deviations (SDs) are in parentheses.  
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Table 11. 

Mean Scores for Non- NES Chinese Participants on the EDI-2 and EDI-2 Subscales 

Non-NES Chinese ( n = 69 female, 82 male) 

Measure Females Males Total 

EDI-2 total score 66.72 (25.54) 68.82 (26.50) 67.83 (25.98) 

Drive for thinness 5.96 (3.86) 4.15 (3.20) 4.99 (3.62) 

Body Dissatisfaction 9.16 (5.97) 6.65 (3.50) 7.83 (4.96) 

Bulimia 2.52 (2.98) 3.68 (3.75) 3.14 (3.45) 

Ineffectiveness 4.83 (4.07) 5.84 (4.35) 5.38 (4.24) 

Perfectionism 7.75 (3.59) 7.58 (3.76) 7.66 (3.68) 

Interpersonal distrust 4.49 (2.93) 4.88 (2.69) 4.70 (32.80) 

Interoceptive awareness 4.36 (4.28) 5.56 (4.65) 5.01 (4.51) 

Maturity Fears 6.79 (4.48) 6.72 (4.01) 6.76 (4.22) 

Note.  Standard deviations (SDs) are in parentheses. 
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Anorexia Nervosa 

Eleven (6.45%) Chinese participants were classified as tentatively meeting the 

criteria for anorexia nervosa (AN): having a BMI ≤17.5 and scoring at or above the EAT-

26 cut-off (≥ 20).  Of these 11, six were female and five were male.  No Caucasian met 

the criteria.  As predicted, participants who met AN criteria tended to score higher on the 

EDI-2 Drive for Thinness subscale (M=7.36, SD=4.41) than those who did not meet AN 

criteria (M=5.07, SD=3.84), indicating that a fear of becoming overweight (having a fat-

phobia) was more pronounced in possible AN participants.  However, only one Chinese 

female meeting AN criteria scored over 15 on the Drive for Thinness subscale indicating 

a morbid fear of gaining weight.  Of these 11 Chinese participants who met the criteria 

for AN, 7 also met the criteria for NES (4 females, 3 males). 

Bulimia Nervosa 

Four participants (two females, two males) were classified as meeting the criteria 

for bulimia nervosa (BN): scoring at or above the EDI-2 Bulimia subscale cut-off of 14.  

The prevalence rate for Caucasians was 1.54% and the prevalence rate for the Chinese 

was 1.76%.  Of the four participants classified as having likely cases of BN, one was a 

female Caucasian, one was a Chinese female, and two were Chinese males.  The Chinese 

female who met the criteria for BN also scored above the NEQ cut-off of 25, and 

therefore may not have been appropriately classified as having NES. 

Correlations of BMI, EAT-26, EDI-2, and NEQ Scores 

Correlations of BMI, EAT-26, EDI, and NEQ scores are shown in Table 12 for 
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Chinese participants and in Table 13 for Caucasians.  For the female Chinese 

participants, BMI was significantly positively correlated with only the EDI-2 Drive for 

Thinness and Body Dissatisfaction subscales and not significantly correlated with the 

EAT-26 or its subscales. BMI was not significantly correlated with any EDI-2 or EAT-26 

subscale for the male Chinese or Caucasian participants.  Due to the small number of 

Caucasians who completed the NEQ, correlations with the NEQ and other variables will 

not be discussed.  Chinese females’ scores on the NEQ were significantly positively 

correlated with the EDI-2 total scores and the EDI-2 Bulimia , Interoceptive Awareness, 

and Interpersonal Distrust subscales, the EAT-26 Bulimia / Food Preoccupation and Oral 

Control subscales.  Chinese males’ scores on the NEQ were significantly positively 

correlated with EAT-26 total scores, the EAT-26 Bulimia / Food Preoccupation and 

Dieting subscales, and the EDI-2 Interoceptive Awareness subscale.  NEQ scores for the 

participants who met NES criteria (not shown in tables) were significantly correlated with 

the EAT-26 Bulimia / Food Preoccupation subscale, r (19) = .49, p <.05, but were not 

significantly correlated with any other measure. 

 



 
 

Table 12. 

Correlations of BMI, EAT-26, and EDI-2 Scores for Chinese Participants. 
 

Measure 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

1. BMI -- .01 .08 .03 -.08 -.03 -.04 .07 .16 -.01 -.08 .12 .03 .06 -.23 

2. EAT Scores .04 -- .77** .95** .73** .74** .67** .28* .70** .70** .63** .11 -.16 .29** .44** 

3. EAT BL-FP -.10 .73** -- .70** .34** .56** .44** .15 .54** .54** .51** .02 -.14 .28** .31* 

4. EAT Diet .18 .88** .45** -- .53** .73** .66** .26* .69** .72** .60** .12 -.16 .31** .40** 

5. EAT OC -.19 .73** .47** .42** -- .50** .47** .19 .41** .42** .38** .06 -.08 .07 .25 

6. EDI scores .13 .64** .50** .65** .30* -- .76** .48** .61** .82** .74** .42** .16 .41** .22 

7. EDI DT .31** .34** .37 .58** -.07 .64** -- .34** .52** .60** .53** .32** -.09 .06 .23 

8.  EDI BD .38** .20 -.02 .41** -.12 .55** .61** -- .30** .31** .34** .15 -.03 .12 .07 

9. EDI BL .09 .54** .65** .36** .31** .58** .19 .21 -- .56** .48** .11 -.17 .19 .22 

10. EDI IA .01 .55** .58** .46** .30* .72** .31** .22 .61** -- .56** .23* .01 .39** .37** 

11. EDI IE -.08 .49** .44** .47** .27* .73** .38** .28* .42** .58** -- .23* -.09 .27* .23 

12.  EDI MF .01 .27* .19 .27* .16 .80** .16 .16 .07 .22 .37** -- .12 .03 -.16 

13. EDI PR .10 .05 -.10 .11 -.02 .13 .15 -.09 -.12 -.20 -.11 .02 -- -.04 -.21 

14.  EDI ID .02 .25* .32** .22 .12 .30* .14 .22 .39** .36** .49** .18 -.12 -- -.02 

15. NEQ -.29 .31 .50** .03 .39* .36* -.21 .09 .52** .35* .33 -.02 -.16 .37* -- 

39 
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Note. Intercorrelations for male participants (n=94) are presented above the diagonal, and 

intercorrelations for female participants (n=76) are presented below the diagonal. EAT 

BL-FP = EAT-26 Bulimia / Food Preoccupation Subscale; EAT Diet = EAT-26 Dieting 

subscale; EAT OC = EAT-26 Oral Control subscale; EDI DT = EDI-2 Drive for Thinness 

subscale;  EDI BD = EDI-2 Body Dissatisfaction subscale; EDI BL = EDI-2 Bulimia 

subscale; EDI IA = EDI-2 Interoceptive Awareness subscale; EDI IE = EDI-2 

Ineffectiveness subscale; EDI MF = EDI-2 Maturity Fears subscale; EDI PR = EDI-2 

Perfectionism subscale; EDI ID = EDI-2 Interpersonal Distrust; NEQ = Night Eating 

Questionnaire. 

*p < .05. ** p < .01. 



 
 

Table 13. 

Correlations of MSU Caucasian Participants for BMI, EAT-26, and EDI-2 Scores 

Measure 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

1. BMI -- .03 -.23 -.07 .31 -.21 -.03 .09 -.29 -.05 -.27 .03 -.20 .06 -.16 

2. EAT Scores -.20 -- .53* .89** .40 .23 .36 .06 -.09 .29 -.07 .06 -.03 .07 -.81 

3. EAT BL-FP -.13 .84** -- .39 .04 .34 .29 .03 .11 .04 .09 .09 .30 -.05 -.65 

4. EAT Diet -.16 .96** .76** -- -.01 .46 .54* .29 .12 .55* .19 .29 -.12 .15 -.16 

5. EAT OC -.26 .68** .37* .52** -- -.56* -.36 -.45 -.54* -.42 -.58** -.48* .01 -.10 -.67 

6. EDI scores -.07 .62** .68** .65** .13 -- .76** .78** .64** .87** .78** .47 .30 .17 .69 

7. EDI DT -.09 .62** .49** .72** .16 .70** -- .76** .65** .80** .52* .30 -.23 .03 .92* 

8.  EDI BD .15 .42** .42** .46** .11 .65** .64** -- .45 .76** .49* .29 .10 .02 .24 

9. EDI BL -.09 .48** .55** .53** .01 .80** .49** .43** -- .66** .59* .37 -.25 .16 .84 

10. EDI IA -.01 .47** .57** .50** .03 .89** .53** .55** .75** -- .64** .36 -.05 .18 .65 

11. EDI IE -.12 .53** .62** .49** .24 .78** .42** .48** .44** .78** -- -.06 .09 .01 .73 

12.  EDI MF -.25 .32* .45** .26 .16 .60** .25 .30* .35* .43** .62** -- -.29 -.06 .81 

13. EDI PR .01 .27 .36* .32* -.08 .58** .30 .18 .36* .46** .39** .24 -- .09 -.58 

14.  EDI ID -.01 .35* .22 .35* .27 .39* .36* .21 .01 .44** .59** .22 .27 -- .02 

15. NEQ -.31 .-.52 .-.50 -.68 .36 .13 -.21 .09 .52** .35* -.50 -.29 -.87 -.19 -- 

41 
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Note.  Intercorrelations for male participants (n=20) are presented above the diagonal, 

and intercorrelations for female participants (n=45) are presented below the diagonal. 

EAT BL-FP = EAT-26 Bulimia / Food Preoccupation Subscale; EAT Diet = EAT-26 

Dieting subscale; EAT OC = EAT-26 Oral Control subscale; EDI DT = EDI-2 Drive for 

Thinness subscale;  EDI BD = EDI-2 Body Dissatisfaction subscale; EDI BL = EDI-2 

Bulimia subscale; EDI IA = EDI-2 Interoceptive Awareness subscale; EDI IE = EDI-2 

Ineffectiveness subscale; EDI MF = EDI-2 Maturity Fears subscale; EDI PR = EDI-2 

Perfectionism subscale; EDI ID = EDI-2 Interpersonal Distrust; NEQ = Night Eating 

Questionnaire. . 

*p < .05. ** p < .01
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GENERAL DISCUSSION 

The primary goal of this study was to investigate the prevalence rate of NES in 

mainland China, and to examine NES symptom characteristics and differences between 

indigenous Chinese and White Americans.  Another goal of this study was to compare 

data of men and women in Beijing, China to that of men and women at a medium sized 

University in the North Western US pertaining to eating pathology since little research 

has focused on comparing eating pathology among Asian populations and Caucasians 

(Jennings, et al., 2006).  Comparisons were made between like-gender groups in the 2 

countries as well as between males and females within each country. 

Of primary interest was the characterization of NES symptom differences 

between the two ethnic groups, since currently no data exist on the prevalence of NES-

like symptoms in any indigenous Chinese sample. As predicted, BMI was not correlated 

with NES for participants who met NES criteria.  With the NEQ cut-off of 25, 10.59% of 

the Chinese sample are likely candidates for a clinical diagnosis of NES, as are 3.08% of 

the US sample.  With this cut-off, NES is gender discriminative for the Chinese but not 

for the Americans: 12 Chinese males and 6 Chinese females met the criteria. With the 

lower cut-off of 25, the Chinese exhibited a prevalence rate close to eight times higher 

than the prevalence rate of 1.50% reported for Americans (Rand, Macgregor, & Stunkard, 

1996). With a more stringent cut-off of 30 on the NEQ, 2.35% of the Chinese group may 

be classified with possible NES, but no Caucasians, with no gender discrimination. In the 

Chinese sample, 7 of the 19 participants who met NES criteria (scoring at or above the 

cut-off of 25 on the NEQ) also met the criteria for anorexia nervosa.  One participant who 

scored above the NEQ cut-off of 25 also met the criteria for bulimia nervosa and was 
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therefore excluded from a classification of NES. It may be beneficial for diagnostic 

purposes to use the NEQ cut-off of 30, and exclude participants who met anorexia 

nervosa or bulimia nervosa criteria when screening for NES in the Chinese population.  It 

may also be possible that the NEQ is not culturally sensitive and screens for eating 

pathology other than NES.  One possible explanation for the participants who met NES 

and anorexia criteria is that the participants may restrict food intake during the day and 

consume small amounts of food at night.  These participants may have anorexia nervosa 

and not NES.  It may be beneficial for researchers in the future to use a cut-off of 30 on 

the NEQ and exclude participants who meet anorexia nervosa criteria. If the Chinese 

participants who met both the criteria for anorexia and NES are excluded, and a cut-off of 

30 on the NEQ is used, the prevalence rate of NES in the present Chinese sample drops to 

1.18%, which is similar to reported rates for the USA, Germany, and Sweden.  Future 

research into the validity of the NEQ in China is needed.   

Participants from the Chinese and US populations who met NES criteria were 

expected to consume equal amounts of carbohydrates as assessed by the FFQ and NEQ.  

Participants who met NES criteria were predicted to consume more and greater amounts 

of carbohydrates than participants who did not satisfy NES criteria as research has 

indicated that persons with NES tend to consume these types of food substances during 

nighttime awakenings (Ceru-Bjork et al., 2001). The NES Chinese participants ate 

carbohydrates more frequently than did the non-NES participants of both ethnicities.  The 

NES Caucasians ate carbohydrates less frequently than did the non-NES participants.  

However, only one NES Caucasian was included in this analysis and may not be an 

appropriate case upon which to make comparisons.   
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Overall, the Chinese NES participants scored higher than non-NES participants 

on the EAT-26, indicating that the NES group reported more anorexic attitudes and 

behaviors than the non-NES participants.  The Chinese NES group also tended to score 

higher on the EAT-26 Bulimia / Food Preoccupation subscale suggesting that the NES 

group engaged in more bulimic behaviors than did the participants who did not score 

above the NEQ cut-off of 25.  Chinese participants who scored above the NEQ cut-off of 

25 also tended to score higher than the participants who scored below the cut-off on the 

EDI-2 Bulimia subscale.  NEQ scores, overall, were significantly correlated with the 

EAT-26 Bulimia / Food Preoccupation and EDI-2 Bulimia subscales.  The NEQ may also 

be screening for bulimic behaviors in this demographic. Further investigation into the 

validity of the NEQ in China is needed. 

Chinese females reported more body dissatisfaction than the White females, as 

assessed by the EDI-2 Body Dissatisfaction subscale, but did not report a higher drive for 

thinness.  This may be due to the differences between the Chinese females and White 

females BMI: On average, Chinese females had a much lower BMI than the White 

female participants.   Lee et al. (1991) reported that Chinese females from Hong Kong 

wanted to be thinner than they currently were indicating body dissatisfaction, even 

though the majority were underweight, but they did not engage in dieting behaviors. In 

addition, there is evidence stating that females from East Asian countries, such as China, 

actually have more body dissatisfaction than females from Western countries (Jung & 

Forbes, 2007; Wildes, Emery, & Simons, 2001).  Some researchers have found that Asian 

women’s body image is influenced by the White American standard of beauty that does 

not include an epicathic eye fold leading to greater body dissatisfaction in this 
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demographic (Hall, 1995). However, when comparing the Chinese scores on the EDI-2 

Drive for Thinness and Body Dissatisfaction subscales to the reported norms for 

Americans (Table 14), female Chinese participants tended to score lower on both 

subscales.  The Chinese males tended to score higher on these subscales than the reported 

norms and higher than the Caucasian males in this study.  Chinese females and males also  

Table 14. 

Means and Standard Deviations for the EAT and EDI 

Measure Females Males 

EAT-26   

     Total 11.9 (10.8) 5.2 (5.3)

     Oral Control 2.6 (2.9) 1.8 (2.3)

     Bulimia 1.4 (2.6) 0.6 (1.6)

     Dieting 7.9 (8.0) 2.8 (3.5)

EDI 

     Drive for Thinness 5.6 (5.9) 1.7 (2.5)

     Body Dissatisfaction 11.3 (7.7) 4.3 (4.7)

     Bulimia 2.1 (3.3) 1.2 (2.4)

     Ineffectiveness 4.2 (5.1) 2.8 (3.7)

     Perfectionism 5.2 (4.3) 5.8 (4.1)

     Interpersonal Distrust 3.6 (3.8) 3.9 (3.5)

     Interoceptive Awareness 4.5 (5.3) 2.5 (3.3)

     Maturity Fears 4.2 (3.6) 4.2 (3.6)

Note.  Standard deviations (SDs) are in parentheses 
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tended to score higher than the reported American norms on the Bulimia, Ineffectiveness, 

Perfectionism, Interpersonal Distrust, and Maturity Fears subscales of the EDI-2. 

The prevalence rate of AN in the Chinese males was 5.32%, which is higher than 

the EDC reported rates for White Americans of both genders and also greater than rates 

published for Chinese males.  7.89% of the Chinese females met the criteria for AN 

which is also much higher than the reported prevalence rates for White American females 

and males and Chinese females.   As predicted, Chinese participants who met AN criteria 

tended to score higher on the EDI-2 Drive for Thinness subscale than participants not 

classified with AN, indicating a greater fat phobia. 

As predicted, BMI was positively correlated with the Drive for Thinness and 

Body Dissatisfaction subscales of the EDI-2 for Chinese females.  No other correlations 

were found on the other EDI-2 subscales or for the EAT-26 scales with BMI for the 

Chinese females. BMI was not, however, correlated with any EDI-2 or EAT-26 scale for 

Chinese males or for Caucasians, regardless of gender.  Negative correlations with BMI 

and EAT-26 scores, Drive for Thinness and Body Dissatisfaction subscales of the EDI-2 

should be apparent in participants who meet the criteria for anorexia nervosa.   We found 

this not to be the case in this Chinese sample.  The Caucasian sample may not be an 

appropriate group upon which to make comparisons.  It may be more beneficial to 

compare the Chinese sample in this study to the established EDI and EAT-26 norms as 

our Caucasian sample size was small. Rosen, Silberg, & Gross (1988) reported norms for 

the EAT-26 and EDI (Table 12) for adolescents: There were significant gender 

differences but no significant differences for age.  The current study found significant 

differences of both gender and ethnicity but no significant age differences.  All mean 
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scores on the EAT-26 for the Chinese participants were higher than the reported EAT-26 

norms except for the Dieting subscale in which Chinese females on average scored lower 

than the reported norms. 

With adjusted BMI cut-off points for Chinese participants, overweight and obese 

percentages of participants in both samples were expected to be equivalent.  However, 

overweight and obesity rates in the Chinese sample were much lower than the rates found 

for White Americans. Again, the White participants in this sample may not be an 

appropriate group for comparisons.  However, the prevalence of obesity in the Chinese 

sample is lower than the established obesity rates in the US. 

Overall, indigenous Chinese citizens may be at a greater risk for developing NES 

and AN than are Caucasians.  Further investigation into the effects of Western media as 

well as possible causes of eating pathology is needed in China. 

Jackson & Chen (2007) found that in Asian populations preferences for a leaner 

body were greater in the adolescent population as compared to children.  In addition, 

Huon, Walton, Lim, & Zheng (1999) observed an increase in levels of dieting and body 

dissatisfaction with increased age of participants in Beijing.  However, since 

Westernization has also changed over this period of time, it is not clear whether this is 

truly an effect of age.  Alternatively, such changes may be due to the gradual acceptance 

of the Western thin body ideal into the Chinese culture with extended exposure to this 

ideal in modern media (Jackson, Keel, & Lee, 2006).  Economic development and 

Westernization, among other changes, have been correlated with increased concerns over 

body image in China (Jackson & Chen, 2007).  Thinness was previously not considered 

an issue for Chinese people due to the traditional tendency of the Chinese to be thin 
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(Huon, Mingyi, Oliver, & Xiao, 2001).  Clearly, further investigation of the 

establishment, acceptance, and growth of Western attitudes about weight and body shape 

in mainland China’s population is needed (Huon et al., 1999).  Other researchers have 

found that exposure to the Western media does not necessarily lead to more eating 

pathology.  For example, Lynch, Heil, Wagner, & Havens (2007) reported that Native 

American adolescents engage in dieting behaviors at comparable levels regardless of 

their degree of acceptance of Western ideals.  Other researchers have suggested that due 

to the worldwide increase of eating psychopathology, ethnic differences in eating 

disorder prevalence are overemphasized (Mumford, 1993; Wildes & Emery, 2001). With 

the recent surge of Western media in China, Chinese citizens may be comparing 

themselves to Western ideals of beauty. Further research is needed to determine possible 

causes of body dissatisfaction in China. In particular, an assessment of the internalization 

of the thin ideal is in need. If Chinese citizens are accepting and incorporating the 

Western stance on thinness into their culture it may be beneficial to investigate the 

possible subsequent effects. 
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