
Assessing Appetitive Traits Among Chinese Young Adults Using 
the Adult Eating Behavior Questionnaire: Factor Structure, 
Gender Invariance and Latent Mean Differences, and 
Associations With BMI

Jinbo He1, Shengyan Sun2, Hana F. Zickgraf3, Jordan M. Ellis4, Xitao Fan1

1Chinese University of Hong Kong, Shenzhen, China

2Huzhou University, Huzhou, Zhejiang Province, China

3University of Chicago, Chicago, IL, USA

4East Carolina University, Greenville, NC, USA

Abstract

The current study examined the factor structure, measurement reliability, measurement invariance 

across genders, and latent gender mean differences, of a new Chinese translation of the Adult 

Eating Behavior Questionnaire (C-AEBQ) in a Chinese young adult sample (n = 1,068, 52.57% 

women). The associations between the appetitive traits assessed by the AEBQ and body mass 

index were also explored. The previously established eight-factor model of the AEBQ was 

supported in the present sample. The C-AEBQ had strong measurement invariance between 

genders. Cronbach’s alpha estimates of the eight subscales of the C-AEBQ ranged from 0.76 to 

0.97, and the test–retest reliability coefficients of the subscales ranged from 0.50 to 0.77. The C-

AEBQ had adequate convergent and divergent validity, as supported by the theoretically expected 

correlations between C-AEBQ and the Three-Factor Eating Questionnaire. Furthermore, Satiety 

Responsiveness, Slowness in Eating, and Food Fussiness were inversely associated with body 

mass index. Overall, the C-AEBQ appears to be a psychometrically sound instrument as a 

comprehensive measure for appetitive traits for Chinese young adults.
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Over several decades, rising levels of obesity has been a major public health concern 

worldwide (Arroyo-Johnson & Mincey, 2016; Williams, Mesidor, Winters, Dubbert, & 

Wyatt, 2015), including in China (Y. Wang, Mi, Shan, Wang, & Ge, 2007; Wu, 2006). In 

China, based on the findings from a large-scale nation-wide survey (i.e., the National Free 
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Preconception Health Examination Project between 2010 and 2014; Y. He et al., 2016; Y. He 

et al., 2017), the prevalence of overweight (including obesity) was 33.8% for Chinese men 

aged 15- to 49-year-old (6.3% were obese) and 24.8% for Chinese women aged 20- to 49-

year-old (4.8% were obese). Significant increasing trends in the prevalence of overweight 

and obesity were also revealed. Eating disorders are also a global public health concern 

(Erskine, Whiteford, & Pike, 2016; Hudson, Hiripi, Pope, & Kessler, 2007; Schmidt et al., 

2016). Although eating disorders have been widely studied in Western societies, they have 

not received enough research attention in China. Based on the limited research concerning 

eating disorders in China, the prevalence of eating disorders has become increasingly similar 

to that of Western societies (Tong et al., 2014). For example, a large-scale survey in 

adolescents and young adults in China found a prevalence rate of 2.3% for endorsing full 

criteria of eating disorders (Chen & Jackson, 2008).

Obesity and Appetitive Traits

Obesity is usually the result of unbalanced energy intake and expenditure; that is, a sustained 

energy surplus resulting in weight gain over time (Hill, Wyatt, & Peters, 2012). Individuals’ 

energy intake is directly related to their eating behaviors, which are influenced by 

environment and culture (Ma, 2015), as well as by person-level factors such as eating 

behaviors (i.e., disordered eating symptoms and appetitive traits; Caran, Santana, Monteiro, 

& da Veiga, 2018; Wardle, & Carnell, 2009) and genetic risk that may or may not be 

mediated by eating behavior (Albuquerque, Stice, Rodríguez-López, Manco, & Nóbrega, 

2015). Appetitive traits are individual differences in the tendency to increase or reduce food 

intake in response to internal and external stimuli (e.g., the presence of food or food-

associated cues, physiological hunger/satiety, negative affect) and/or to the properties of 

available food (e.g., novelty, sensory properties; French, Epstein, Jeffrey, Blundel, & Wardle, 

2012; Llewellyn & Fildes, 2017). Appetitive traits are early emerging and moderately to 

strongly heritable, but there is evidence that the response tendencies associated with 

appetitive traits are modifiable (Wardle & Carnell, 2009). If weight-related appetitive traits 

are identified by using validated instruments in a given population, interventions designed to 

modify these traits can be applied to affect individuals’ or larger groups’ weight status 

(Konttinen et al., 2015; Nagata, Garber, Tabler, Murray, & Bibbins-Domingo, 2018).

Eating Disorders and Appetitive Traits

In contrast to disordered eating symptoms, appetitive traits are distributed throughout the 

population, and their associated response tendencies are not inherently problematic or 

pathological. However, some appetitive traits appear to be risk factors for eating disorders, 

including binge eating (e.g., food responsiveness, emotional overeating, low levels of satiety 

responsiveness; Gianini, White, & Masheb, 2013) and avoidant/restrictive food intake 

disorder (e.g., food fussiness, often referred to as “picky eating” or “selective/neophobic 

eating,” satiety responsiveness, low levels of eating enjoyment; Zickgraf & Ellis, 2018; 

Zickgraf, Franklin, & Rozin, 2016). Furthermore, there are findings suggesting a higher 

prevalence of so-called “nonfat phobic anorexia” in Asian countries, and research on 

disordered eating behaviors not associated with intentional caloric restriction due to fear of 

fatness might be particularly relevant to the study of low-weight eating disorders in addition 
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to obesity in this population (Pike & Dunne, 2015). Thus, there is a clear need to assess how 

appetitive traits are related to each other, and how appetitive traits, as nonproblematic 

characteristics of eating behaviors, contribute to the development of eating disorders.

The Current Study

Several eating-behavior-related self-report instruments have been validated in Chinese, 

including the Eating Disorder Examination-Questionnaire (Lian et al., 2017), the Eating 

Attitudes Test-26 (B.-Y. wang et al., 2015), the Three-Factor Eating Questionnaire (TFEQ; 

Shi, Kong, Chen, & Cheng, 2011), and the Night Eating Questionnaire (J. He, Ji, Zhang, & 

Fan, 2018). However, these measures either assess disordered eating symptoms as opposed 

to appetitive traits, or assess a limited number of appetitive traits that are associated with 

excessive, rather than inadequate, energy intake, and they do not measure eating behaviors 

associated with inadequate dietary variety (Zickgraf & Rigby, 2018). Thus, to date, there is 

no measure available for Chinese adults for assessing nonpathological appetitive traits 

associated with food selection and energy intake. To the best of our knowledge, the Adult 

Eating Behavior Questionnaire (AEBQ) is the most comprehensive measure currently 

available to assess adults’ self-reported appetitive traits (Hunot et al., 2016). Thus, we chose 

to translate the AEBQ for use to assess appetitive traits in Chinese adults.

The AEBQ was adapted from the Child Eating Behavior Questionnaire (CEBQ; Wardle, 

Guthrie, Sanderson, & Rapoport, 2001) by changing the response format of the CEBQ from 

parent-report to self-report, and the adapted items were discussed and further refined by a 

panel of experts in clinical psychology, behavioral science, and nutrition (Hunot et al., 

2016). The AEBQ is aimed to assess eight adult appetitive traits and to explore the 

associations between appetitive traits and body mass index (BMI). The eight traits measured 

by the AEBQ include four food-approach traits (i.e., Hunger, Food Responsiveness, 

Emotional Overeating, and Enjoyment of Food), and four food-avoidance traits (Satiety 

Responsiveness, Emotional Undereating, Food Fussiness, and Slowness in Eating), which 

are consistent with the CEBQ (Hunot et al., 2016). In childhood, appetitive traits associated 

with increased food intake are consistently related to concurrent adiposity, and are 

prospectively related to weight gain. On the other hand, Satiety Responsiveness, Slow 

Eating, and Emotional Undereating are usually found to mitigate against weight gain/

obesity, and in some cases, to be risk factors for underweight (e.g., Antoniou et al., 2016; 

Boswell, Byrne, & Davies, 2018; Koch & Pollatos, 2014; Llewellyn & Fildes, 2017). 

Because the AEBQ is relatively new, to date only two studies have explored its relationship 

with adiposity in nonclinical samples. In two adult samples from the United Kingdom and 

Australia, the food-approach traits (with the exception of Hunger) were shown to be 

positively correlated with BMI derived from self-reported weight and height, whereas the 

food-avoidance traits (with the exception of Food Fussiness) were negatively correlated with 

BMI (Hunot et al., 2016; Mallan et al., 2017).

The psychometric properties of the AEBQ as used in non-Western societies (e.g., China) 

have yet to be studied. Given some initial evidence for cross-cultural differences in the 

features of adult eating disorders and disordered eating behaviors (Cummins, Simmons, & 

Zane, 2005; Levinson & Brosof, 2016; Miller & Pumariega, 2001), potential cross-cultural 
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differences in the features and possible correlates of nonproblematic eating behaviors are 

also of interest. For example, Chinese culture is considered to be characterized by 

collectivism, whereas Western societies are predominantly individualistic (Earley, 1989). It 

has been found that collectivism and individualism have influences on individual differences 

in self-control (J. B. Li, Vazsonyi, & Dou, 2018), with Chinese participants reporting higher 

behavioral self-control than their U.S. counterparts. Considering that self-control is closely 

related to eating behaviors, especially to those behaviors related to food-approach traits (e.g., 

emotional eating, binge eating, and loss of control overeating; J. He, Latner, Wu, & Fan, 

2018; Keller, Hartmann, & Siegrist, 2016), it is possible that Chinese people might have 

lower levels of the four food-approach traits measured by the Chinese translation of the 

AEBQ (C-AEBQ). It is also possible that the level of Slowness in Eating of the C-AEBQ 

might be higher in Chinese compared with Western participants, as Chinese culinary culture 

regard slow eating as healthy and elegant (Counihan, & Van Esterik, 2012). For a better 

understanding of appetitive traits and the potential cultural differences in appetitive traits 

with obesity and eating disorders, there is a clear need to translate the AEBQ into Chinese 

and to examine the psychometric properties of the AEBQ as used in non-Western societies 

such as China.

Gender differences have been identified for certain appetitive traits (e.g., men showed lowers 

scores in Emotional Overeating; Zickgraf & Rigby, 2018). Therefore, it is important to 

examine whether differing item responses from men and women reflect true gender 

differences in typical levels of the measured traits, or whether they reflect differences in 

response tendencies or interpretation of the items (Milfont & Fischer, 2010). However, this 

information has not been included in the three published validation studies of the AEBQ. 

Thus, another aim of the current study was to test measurement invariance and latent mean 

differences of the AEBQ across gender groups.

Specifically, we hypothesized as follows: (1) The C-AEBQ would show similar factor 

structure as shown in previous studies, as appetitive traits appear to be relatively universal 

and highly genetically determined (Carnell & Wardle, 2009); (2) Due to the lack of previous 

invariance studies of the AEBQ, analyses of measurement invariance for the C-AEBQ were 

exploratory without specific hypothesis; (3) We expected to broadly replicate the pattern of 

C-AEBQ scale intercorrelations, and scale correlations with BMI, as shown in in previous 

Western samples. However, given the evidence that the expression of appetitive traits may be 

influenced by culture, we did not have specific hypotheses regarding whether these effects 

would have similar magnitudes to those found in Western samples (e.g., the United States, 

the United Kingdom, and Australia).

We had several additional hypotheses concerning convergent and divergent validity, which 

expanded on the previous AEBQ literature: (4) Cognitive restraint of the TFEQ would have 

weak or almost no relationship with the appetitive traits of C-AEBQ. This hypothesis was 

based on the consideration that cognitive restraint of TFEQ assesses the tendency to restrict 

food consumption in order to control weight, but appetitive traits do not involve intentional 

weight control behaviors; (5) Uncontrolled Eating on the TFEQ, which measures the 

tendency to experience loss of control after beginning to eat, would have positive 

correlations with food-approach subscales of the C-AEBQ, but negative correlations with 
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food-avoidance subscales of the C-AEBQ; (6) Emotional Eating of the TFEQ, which 

measures the tendency to overeat to cope with emotions, would be strongly and positively 

correlated with Emotional Overeating of the C-AEBQ, but negatively correlated with 

Emotional Undereating of the C-AEBQ.

Method

Procedure and Participants

The participants of the current study were recruited from undergraduate populations in two 

Chinese universities in two provinces: Zhejiang (Southern China) and Liaoning (Northern 

China). The study protocol was approved by the Research and Development Administration 

Office of the university, and all participants provided informed consent. The final sample 

included 1,068 university students, with 506 and 562 university students from Zhejiang 

province and Liaoning province, respectively. There were no significant differences between 

the two samples in terms of the percentage of women (55.12% in Zhejiang vs. 51.02% in 

Liaoning, χ2 = 2.18, p = .14) and mean age (20.15 in Zhejiang vs. 20.08 in Liaoning, t = 

1.17, p = .24). Thus, the two samples were combined and used in the subsequent data 

analyses. Of the total sample, self-reported weight and height measures were obtained for 

BMI calculation, and the participants’ BMI ranged from 14.30 to 36.89 kg/m2, with a mean 

(SD) of 21.11 (3.10) kg/m2, which is similar to the average BMI of 22.10 kg/m2 for Chinese 

young adults (i.e., mean age of 20 years; Zeng et al., 2014). Based on the cutoff values of 

BMI for Chinese adults (i.e., <18.5 for underweight, 18.5-23.9 for normal weight, 24-27.9 

for overweight, and >28 kg/m2 for obese; Zhou, 2002), of the total sample, 19.8% were 

underweight, 63.3% were normal weight, 12.7% were overweight, and 3.3% were obese. To 

establish test–retest reliability for the C-AEBQ, a subsample of 101 participants retook the 

survey 4 weeks after the initial administration. All information from these participants was 

obtained using paper-pencil surveys.

Measures

Chinese Translation of the Adult Eating Behavior Questionnaire.—Based on the 

standard translation and back-translation procedures (Brislin, 1970), the English version of 

the AEBQ was first translated into Chinese based on collaborative efforts of three Chinese 

doctoral students in the area of health psychology with a high level of English proficiency. 

The back translation was then conducted by a fourth bilingual (English, Chinese) doctoral 

student in the area of clinical psychology who had no previous knowledge about the AEBQ. 

The back-translated version was then reviewed by the developer of the AEBQ. Based on the 

developer’s comments, relevant modifications were made such that the translated version 

better reflects the original version of the instrument. Afterward, the revised version was used 

in a focus group of 10 undergraduate students recruited from a class in health psychology. 

Based on students’ feedback, some minor language modifications were further made to 

improve the clarity of the translated version. The 35 items of the C-AEBQ was then finalized 

and used in subsequent research.

The Three-Factor Eating Questionnaire.—The TFEQ (Stunkard & Messick, 1985) is 

a widely used self-report questionnaire for assessing disordered eating behaviors. The 
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Chinese version of the 18-question TFEQ (Shi et al., 2011) was used in the current study. 

The responses are measured on a Likert scale ranging from 1 (completely true) to 4 

(completely false). The TFEQ-18 assesses 3 domains of eating behavior: Cognitive 

Restraint, Uncontrolled Eating, and Emotional Eating (The descriptions of the three domains 

were described in the hypotheses section). In the current study, the TFEQ-18 showed good 

reliability, with the Cronbach’s alpha for each dimension was 0.83, 0.86, and 0.92 for 

Cognitive Restriction, Uncontrolled Eating, and Emotional Eating, respectively.

Data Analysis

Data analyses in the current study were conducted via R version 3.5.0 (R Core Team, 2018). 

First, the total sample (N = 1,068) was randomly half-split to two approximately equal 

subsamples, with one being used for exploratory factor analysis (EFA) and their other for 

confirmatory factor analysis (CFA).

The Psych package version 1.8.4 (Revelle, 2014) was used to conduct EFA, with Oblimin 

rotation and the ordinary least squares estimator (Lee, Zhang, & Edwards, 2012). The EFA 

was based on nonparametric polychoric correlations, which is an appropriate approach for 

ordinal data from Likert-type scales (Baglin, 2014). The number of factors to retain was 

determined by using parallel analysis (Çokluk & Koçak, 2016). Factor loadings greater than 

0.4 are considered adequate (Hair, Black, Babin, Anderson, & Tatham, 2010).

The factor structure derived from EFA was confirmed in the second half of the sample, using 

the R “lavaan” package version 0.6-2 (Rosseel, 2012). The mean- and variance-adjusted 

weighted least squares estimator was employed, which has been shown to be superior to 

other estimation methods for Likert-type rating scales (C.-H. Li, 2016). To evaluate model 

fit, we used the comparative fit index (CFI), Tucker–Lewis index (TLI), root mean square 

error of approximation (RMSEA), and standardized root mean square residual (SRMR). 

According to Hu and Bentler (1999), values of CFI and TLI greater than 0.90 are acceptable 

and values greater than 0.95 indicate good model fit; for RMSEA, a value less than 0.08 is 

acceptable and a value less than 0.05 is good; and for SRMR, a value less than 0.08 is 

acceptable and a value less than 0.06 is good.

Measurement invariance across gender groups was assessed. Tests of configural invariance, 

metric invariance (or weak invariance), and scalar invariance (or strong invariance; van de 

Schoot, Lugtig, & Hox, 2012) were carried out for assessing progressively stronger 

measurement invariance. More specifically, configural invariance tests whether the basic 

model structure is invariant across groups. Metric invariance, while assuming configural 

invariance, tests whether factor loadings are invariant across groups. Finally, while assuming 

both configural and metric invariance, scalar invariance tests whether the intercepts of items 

are the same across groups (van de Schoot et al., 2012). According to previous literature 

(Chen, 2007; Cheung & Rensvold, 2002), ΔCFI <0.010 and ΔRMSEA < 0.015 indicate 

measurement invariance across different groups. After scalar invariance across the groups 

was shown, follow-up tests of latent mean differences across gender groups were conducted. 

In this analysis, the latent mean values are constrained to zero in one group and freely 

estimated for the other group, after which statistical significance of differences between the 

latent means are assessed (i.e., z greater than 1.96 means statistical significance at p = .05).
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Cronbach’s alpha values based on polychoric correlations were calculated to assess internal 

consistency of the C-AEBQ, with Cronbach’s alpha greater than .70 being considered as 

adequate (Field, 2013). Test–retest reliability of the AEBQ was assessed using intraclass 

correlations (ICC; Shrout & Fleiss, 1979), with ICC values between 0.50 and 0.75 indicating 

moderate reliability and values greater than 0.75 indicating good reliability (Watkins & 

Portney, 2009). Because repeated measurements cannot be regarded as randomized samples, 

as recommended by Watkins and Portney (2009), the “two-way mixed effects” model was 

used for assessing ICC.

Convergent and divergent validity was measured by investigating Pearson correlation 

coefficients between the C-APEQ and the TFEQ. Furthermore, by using Pearson’s 

correlation, associations between the C-AEBQ and BMI were also explored. In addition, by 

using the R “cocor” package (Diedenhofen & Musch, 2015), statistical comparisons between 

certain correlations were also conducted.

Results

Exploratory Factor Analysis

Interpretation of the parallel analysis plot (Figure 1) supported a seven-factor solution, with 

the Hunger and Food Responsiveness items combined into a single scale (Hunger-Food 

Responsiveness). The EFA findings were in line with the EFA results found in the original 

development of the AEBQ (Hunot et al., 2016). EFA results showed that all the 35 items 

loaded on their intended factors, with 65% of the total variance explained. Item loadings are 

presented in Table 1.

Confirmatory Factor Analysis

CFA was used to test the fit of two models: The seven-factor structure derived from EFA and 

the eight-factor structure when the Hunger-Food Responsiveness scale was split into two 

factors (e.g., Hunot et al., 2016). CFA for the results for the correlated seven-factor 

correlated model showed good model fit, with χ2 = 1930.05 (degrees of freedom [df] = 539, 

p < .01), RMSEA = 0.07 (90% confidence interval [CI: 0.07, 0.08]), CFI = 0.98, TLI = 0.97, 

and SRMR = 0.08. The results of the eight-factor correlated model also indicated good 

model fit, with χ2 = 1700.30 (df = 532, p < .01), RMSEA = 0.07 (90% CI [0.06, 0.07]), CFI 

= 0.98, TLI = 0.98, and SRMR = 0.07. Using a model comparison approach, the Scaled Δχ2 

= 133.76 (df = 7, p < .01) was statistically significant, suggesting that the eight-factor model 

has better fit for the data. Item loadings for the eight-factor model are showed in Table 2.

One item (“I often decide that I don’t like a food, before tasting it”) in the eight-factor model 

belonging to the Food Fussiness scale had a relatively low loading (i.e., 0.22). Because the 

item had a high loading (i.e., 0.41) in EFA (see Table 1), and to maintain the integrity of the 

original AEBQ for future research in this population, the item was retained in subsequent 

analyses.
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Reliability

Based on the total sample (N = 1,068), the Cronbach’s alpha coefficients for the eight C-

AEBQ scales ranged from .76 (Food Responsiveness) to .97 (Emotional Undereating), with 

all greater than .70. In the subsample of 101 participants who took the survey again after 4 

weeks, the intraclass coefficients ranged from 0.50 (Emotional Undereating) to 0.77 

(Slowness in Eating), with all scales (except for Emotional Undereating) close to or greater 

than 0.70 (Table 3).

Interfactor Correlations

Results indicated positive interfactor correlations among the four food-approach scales 

(Hunger, Food Responsiveness, Emotional Overeating, Enjoyment of Food) and among the 

four food-avoidance scales (Satiety Responsiveness, Emotional Undereating, Food 

Fussiness, and Slowness in Eating). Significant negative correlations (p < .05) were found 

between most combinations of food-avoidance and food-approach scales. The interfactor 

correlations of the C-AEBQ are shown in Table 4.

Tests of Measurement Invariance and Latent Mean Differences Across Gender

As shown in Table 5, the eight-factor model showed good model fit for both men and 

women. Next, tests for progressively stronger gender invariance conditions were conducted. 

Results showed that compared with the configural invariance model, the metric invariance 

model did not result in significantly decreased model fit (see Table 5), with ΔCFI = 0.001 

and ΔRMSEA = 0.002, lower than the recommended cutoffs of 0.010 and 0.015, 

respectively. Furthermore, the scalar invariance model also did not result in a significantly 

decreased fit of the model over the metric invariance model (see Table 5), with ΔCFI = 0.000 

and ΔRMSEA = 0.003. This finding suggests a lack of response bias between men and 

women and allows the comparisons of factor means across men and women.

Given the support for scalar invariance of the eight-factor model across men and women, we 

conducted a comparison of latent factor mean differences. Latent mean values for the eight 

factors were constrained to zero in the women and freely estimated for men. Results showed 

that there were significant latent mean differences on Emotional Undereating (z = 2.71, p 
< .01, d = 0.18), Hunger-Food Responsiveness (z = −3.71, p < .01, d = −0.27), Slowness in 

Eating (z = −2.94, p < .01, d = −0.21), Enjoyment of Food (z = −3.79, p < .01, d = −0.27), 

Satiety Responsiveness (z = −4.64, p < .01, d = −0.35). These findings indicated that women 

had lower latent scores in Emotional Undereating, but higher latent scores in Food 

Responsiveness, Slowness in Eating, Enjoyment of Food, and Satiety Responsiveness. There 

were no significant gender differences in Emotional Overeating (z = −1.28, p = .20, d = 

−0.09), Hunger (z = 1.26, p = .21, d = 0.09), or Food Fussiness (z = −0.61, p = .54, d = 

−0.04).

Associations With BMI

As shown in Table 6, contrary to our hypothesis, there were no statistically significant 

associations between the food-approach scales and participants’ BMI calculated by using 

self-reported height and weight. However, the food-avoidance scales (except for Emotional 

Undereating) had statistically significant (p < .01), and in the cases of Slowness in Eating 
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and Satiety Responsiveness, small to moderate, negative associations with participants’ 

BMI. The correlation with Food Fussiness, while significant, was small. See Table 6 for 

unadjusted correlations and correlations adjusted for gender.

Associations With Disordered Eating Behaviors

Table 6 also shows the correlations between the C-AEBQ and the TFEQ. In line with the 

hypotheses, Cognitive Restraint showed negligible correlations with all subscales of the 

AEBQ. Uncontrolled Eating showed significant positive correlations with the four food-

approach subscales of the C-AEBQ, with moderate-large effect sizes for Hunger, Food 

Responsiveness, and Emotional Overeating. Uncontrolled Eating also showed small negative 

correlations with Satiety Responsiveness (p < .01) and Emotional Undereating (p < .01), but 

negligible correlations with Food Fussiness and Slowness in Eating. TFEQ Emotional 

Eating had a strong and positive correlation with Emotional Overeating (p < .01), and a 

negative correlation with Emotional Undereating (p < .01). The correlation between 

Emotional Eating of the TFEQ and Emotional Overeating of the C-AEBQ was much higher 

than the correlations between Emotional Eating and other subscales of the C-AEBQ, with z 
ranging from 7.23 to 14.97 (all p < .01).

Discussion

The current study aimed to translate and evaluate the psychometric characteristics of this 

measure (i.e., factor structure, internal consistency, and measurement invariance and latent 

mean differences across gender) of the AEBQ in a sample from mainland China (C-AEBQ). 

Furthermore, the current study examined the convergent/divergent validity of AEBQ 

subscales, and it is the first study to examine the measurement invariance of the AEBQ and 

latent mean differences in appetitive traits across gender. Consistent with prior studies 

(Hunot et al., 2016; Mallan et al., 2017; Zickgraf & Rigby, 2018), an eight-factor structure 

separating the Hunger and Food Responsiveness scales appears to best represent appetitive 

traits in this non-Western sample. These two scales are intended to measure distinct 

phenomena that might be differentially associated with adiposity and eating behavior: 

Hunger is a measure of awareness of, and responsiveness to, physiological hunger cues, 

whereas Food Responsiveness is a measure of the tendency to feel subjective hunger and/or 

eat in response to food cues in the environment. The latter tendency has been associated with 

binge eating, weight gain, and cravings for high-calorie foods, whereas the associations 

between self-reported awareness of physiological hunger and eating behavior have not yet 

been explored (Burton, Smit, & Lightowler, 2007; Kakoschke, Kemps, & Tiggemann, 2015; 

Pinaquy, Chabrol, Simon, Louvet, & Barbe, 2003; van Strien, Herman, & Verheijden, 2012).

The interfactor correlation pattern among the eight subscales and internal reliability 

estimates (greater than 0.70) further support the construct validity and internal consistency 

reliability of the C-AEBQ (Hunot et al., 2016; Mallan et al., 2017; Zickgraf & Rigby, 2018). 

These findings confirmed the opposite directions of “food-approach” and “food-avoidance” 

measured by the C-APEQ.

Unlike in the three previous validation samples, the current findings did not show that 

Hunger was related to Emotional Undereating. Previously, Mallan et al. (2017) suggested 
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that the correlation between Hunger and Emotional Undereating posed a challenge for the 

validity of the Hunger scale. Alternative hypotheses for their association have been proposed 

(Zickgraf & Rigby, 2018); however, this study’s inconsistent finding about the relationship 

(or lack thereof) between Hunger and Emotional Undereating compared and the unexpected 

positive correlation between Hunger and Slowness in Eating, raise further questions about 

the validity of the Hunger scale, particularly when used in young adult Chinese 

undergraduates.

Contrary to our expectation, and inconsistent with previous validation studies of the AEBQ 

in general Western samples (Hunot et al., 2016; Mallan et al., 2017), none of the four food-

approach scales were correlated with BMI. This finding suggests that there might be cultural 

differences between Chinese and Western populations in terms of how appetitive traits are 

related to BMI. A possible explanation for the lack of a relationship between food-approach 

traits and BMI in the current sample is that, in a culture of collectivism, Chinese people 

value self-control (J. B. Li et al., 2018), which might make them more resistant to the 

ubiquity of food-related cues in an obesogenic food environment, or to other 

nonphysiological eating triggers, including negative affect and reward seeking (Shmueli & 

Prochaska, 2009); as a result, the potential associations of food-approach traits with BMI are 

weakened by stronger self-control.

In line with the previous literature, significant and negative correlations were found between 

the three of the four food-avoidance scales (except for Emotional Undereating) and BMI. 

Specifically, these results indicate that participants with higher levels of Satiety 

Responsiveness, Food Fussiness, and Slowness in Eating tend to have lower BMI. This is 

consistent with a recent finding based on latent profile analyses identifying a class of U.S. 

adults with high levels of Food Fussiness, Slowness in Eating, and Satiety Responsiveness, 

and low levels of Enjoyment of Food, who were at significantly lower risk for overweight or 

obesity compared with members of all other profile groups (Ellis, Zickgraf, Galloway, 

Essayli, & Whited, 2018). Unlike other appetitive traits assessed by the AEBQ, Food 

Fussiness is not primarily related to energy intake, but rather to food choice. However, there 

is evidence that when Food Fussiness co-occurs with limited eating enjoyment and increased 

satiety responsiveness there might be additive effects leading to decreased caloric intake and 

protection against overweight/obesity. Furthermore, the correlation between Slowness in 

Eating and BMI was higher in the current study than those found in previous studies 

conducted in Western societies. A potential explanation for this finding is that, because slow 

eating is associated with politeness and sophistication in Chinese culture (Counihan & Van 

Esterik, 2012), this behavior, which also enhances the experience of satiety and is considered 

to be protective against overeating, may be more common, and therefore more likely to 

mitigate against overweight.

It is worth noting that the two emotion-related scales (i.e., Emotional Overeating and 

Emotional Undereating) showed trivial and nonsignificant correlations with BMI in the 

current study, which is inconsistent with the original development/validation study, where 

Emotional Overeating and Emotional Undereating showed the strongest correlations with 

BMI (Hunot et al., 2016). These scales might be more likely to be influenced by cultural 

differences than other AEBQ scales that measure traits more closely tied to physiology (e.g., 
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Satiety Responsiveness; Johnson, 2013; Walker, Ibia, & Zigman, 2012). There have been 

numerous studies showing that individuals from Asian backgrounds (e.g., Chinese) are more 

likely to use suppression (or controlling emotions by not expressing them) to regulate their 

emotions than their peers from Western societies (Ford & Mauss, 2015). Thus, Chinese 

respondents in the current study might be less likely to act outwardly on emotions by 

expressing them through eating behavior, which could have weakened the associations 

between Emotional Overeating/ Emotional Undereating and BMI.

The current study also demonstrated that testing for gender differences on the C-AEBQ is 

methodologically valid. Latent mean difference tests showed that women had lower latent 

scores than men on Emotional Undereating but higher latent scores on Slowness in Eating 

and Satiety Responsiveness, which is consistent with Zickgraf and Rigby (2018). However, 

different from Zickgraf and Rigby (2018), we also found that women had higher scores in 

Food Responsiveness and Enjoyment of Food. Such discrepancies between the two studies 

could be a result of cultural differences (the United States vs. China) or the different 

characteristics of the samples used in the two studies (bariatric surgery-seeking patients vs. 

undergraduate students), or a combination of these two. Of the five traits with gender 

differences found in the current study, Slowness in Eating and Satiety Responsiveness were 

found to be associated with BMI; more research on gender differences is needed to 

understand whether weight-control interventions based on appetitive traits in a Chinese 

context may be further designed to be gender-specific.

Correlations between the C-AEBQ and the TFEQ provided support for the adequate validity 

of some subscales of the C-AEBQ. Specifically, as Cognitive Restraint of the TFEQ 

measures the tendency to restrict food consumption to control their weight, while no 

subscales of the C-AEBQ are developed involving the intention of weight control (Hunot et 

al., 2016), the negligible correlations between Cognitive Restraint and all subscales of the C-

AEBQ supported the divergent validity of the C-AEBQ. Furthermore, Uncontrolled Eating 

of the TEFQ measures the tendency to experience loss of control overeating, which has been 

shown to have close relationships with food-approach traits (e.g., Emotional Overeating; 

Cornelis et al., 2014). Thus, the significant positive correlations between Uncontrolled 

Eating and the four food-approach subscales of the C-AEBQ supported the C-AEBQ’s 

convergent validity. Finally, as Emotional Eating of the TFEQ measures the tendency to 

overeat to cope with emotions, which is a similar construct to the Emotional Overeating of 

the C-AEBQ, our finding of the strongest and positive correlation between Emotion Eating 

and Emotional Overeating provided support for both convergent and divergent validity of the 

C-AEBQ, as the Emotional Eating showed lower correlations with other subscales of the C-

AEBQ.

Limitations

Several limitations should be considered for interpreting the findings of the current study. 

First, the sample of the current work only included university students, which limits the 

generalizability of the findings of the current work to general adult populations or to clinical 

samples with obesity (i.e., Zickgraf & Rigby, 2018). It is possible that the psychometric 

properties of the C-AEBQ may differ across such different populations. Thus, future 
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research is highly recommended to evaluate the performance of the C-AEBQ in general 

adult populations and in clinical samples. Moreover, as a cross-sectional study, caution is 

warranted in inferring about causal relationships between the appetitive traits and BMI 

found in the current work, and further studies are needed to confirm whether appetitive traits 

can affect individuals’ weight status. Three C-AEBQ traits were related to lower BMI, 

though the correlations are relatively low. However, considering the complex causes of 

obesity (Wright & Aronne, 2012), interventions targeting expression of appetitive traits 

might be used together with other interventions (e.g., dietary and physical activity 

interventions; Greaves et al., 2011). However, before designing interventions based on 

appetitive traits, the causal effects of appetitive traits on weight in the Chinese adult 

population should be investigated further. Finally, BMI was calculated based on participants’ 

self-reported height and weight, which has been demonstrated to be different from BMI 

calculated by using physically measured data in adults (Danubio, Miranda, Vinciguerra, 

Vecchi, & Rufo, 2008); thus, future studies may consider calculating BMI by using 

measured height and weight.

Conclusion

In summary, the current study showed that the C-AEBQ had an eight-factor model which 

demonstrated good reliability, convergent/divergent validity, and strong measurement 

invariance across gender groups. Overall, the C-AEBQ appears to be a reliable, convenient, 

and comprehensive measure of appetitive traits for Chinese young adults.
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Figure 1. 
Parallel analysis (n = 534).
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Table 3.

Cronbach’s Alpha (N = 1,068) and Intraclass Coefficients (n = 101) for the C-AEBQ.

C-AEBQ scales Cronbach’s alpha Intraclass coefficients

Food-approach scales

 H .84 0.67

 FR .76 0.74

 EOE .96 0.65

 EF .91 0.67

Food-avoidance scales

 SR .79 0.70

 EUE .97 0.50

 FF .78 0.68

 SE .86 0.77

Note. C-AEBQ = Chinese translation of the Adult Eating Behavior Questionnaire; H = Hunger; FR = Food Responsiveness; EOE = Emotional 
Overeating; EF = Enjoyment of Food; SR = Satiety Responsiveness; EUE = Emotional Undereating; FF = Food Fussiness; SE = Slowness in 
Eating.
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