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Abstract
Purpose This study aimed to examine the psychometric properties of the Chinese version of the modified Yale Food Addic-
tion Scale 2.0 (C-mYFAS 2.0) and to analyze the prevalence of food addiction among Chinese college students and its 
relationship with resilience and social support.
Methods A total of 1132 Chinese college students completed the C-mYFAS 2.0, BES, EAT-26, PHQ-9, GAD-7, TFEQ-18, 
CD-RISC-10, and PSSS. Confirmatory factor analysis was used to evaluate the factor structure of the C-mYFAS 2.0 and 
psychometric properties were assessed. Test–retest reliability was evaluated in a sub-sample (n = 62). Spearman correlation 
and logistic regression were used to examine the relationship between resilience, social support, and food addiction.
Results The prevalence of food addiction according to the C-mYFAS 2.0 was 6.2%. Confirmatory factor analyses suggested 
a single-factor structure (comparative fit index = 0.961). The C-mYFAS 2.0 had good test–retest reliability and internal con-
sistency (Kuder–Richardson’s α = 0.824). Good convergent validity was indicated by correlations with binge eating, eating 
disorder symptoms, depressive symptoms, generalized anxiety symptoms, uncontrolled eating, emotional eating, and BMI 
(ps < 0.001). Appropriate divergent validity was reflected by no association with cognitive restraint. Finally, binge eating 
was significantly predicted by C-mYFAS 2.0, depressive symptoms, and eating disorder symptoms (ps < 0.001), confirming 
incremental validity. In addition, our study found that poorer resilience and social support were related to food addiction 
(ps < .001).
Conclusions The C-mYFAS 2.0 is a brief but reliable and valid screening instrument for food addiction among Chinese 
college students. In addition, we found that resilience and social support were negatively associated with food addiction.
Level of Evidence: Level V, cross-sectional descriptive study.

Keywords Food addiction · Psychometric properties · Modified Yale Food Addiction Scale Version 2.0 · Resilience · Social 
support · Chinese

Introduction

Addictive disorders refer to a behavioral phenotype char-
acterized in part by a recurrent failure to control consump-
tion/use and continuation of the behavior despite substantial 
harmful consequences [1]. Addictive disorders are predomi-
nantly divided into two categories: substance-use disorders 
(e.g., tobacco, alcohol) and behavioral addictions (e.g., gam-
bling disorder and the proposed Internet gaming disorder) 

[2]. In recent years, food addiction (FA) has attracted 
increasing attention and discussion as a potential addic-
tive disorder, conceptualized as a substance-use disorder in 
relation to certain foods [3]. It is important to note that the 
validity and clinical utility of FA is has been debated in the 
literature [4], including whether it is more appropriate to 
conceptualize FA as a substance-use disorder or a behavio-
ral addiction [5]. Common controversies of FA include the 
lack of studies examining neural changes associated with 
prolonged consumption of highly processed foods in humans 
[6], the overlap between FA and binge eating disorder [7], 
and the issue of the biological equivalence between those 
struggling to control their food and individuals with sub-
stance-use disorders [5]. However, while this research area 
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remains in its nascent stages, studies in the past decade have 
provided compelling evidence for conceptualizing FA as a 
substance-use disorder to ultra-processed foods (e.g., pizza, 
chocolate, potato chips) [3].

The proportion of non-clinical samples of different ages 
and nationalities that meet FA diagnostic criteria range from 
2.8% [8] to 38.6% [9]. With the rapid increase of ultra-pro-
cessed, industry-made foods has led individuals to eat to not 
only to meet the homeostatic needs of bodily function but 
also to experience hedonic reward [10]. Notably, symptoms 
of FA seem to occur uniquely with these ultra-processed 
foods and not with foods in a natural state. For example, 
animal studies have found that rats with a high intake of 
processed foods or intermittent intake of sugar can develop 
symptoms of FA, including tolerance, overeating, and with-
drawal [11]. In addition, studies with humans have found 
that ultra-processed foods, but not naturally occurring foods, 
are associated with behavioral indicators of FA and self-
reported symptoms of addictive eating [9, 12, 13].

The study of FA is important because the increased avail-
ability of ultra-processed foods in the food environment has 
occurred in line with a rise in the global rates of obesity [14]. 
Furthermore, the prevalence of binge eating has increased 
among adolescents over the past several decades [15]. Binge 
eating has many of the characteristics of addictive behavior, 
such as reduced control and continued consumption despite 
adverse consequences [16]; however, it presents theoretical 
differences when compared with addiction perspectives [17] 
and is defined by time-restricted binge episodes that may not 
reflect the full phenotype of addictive-like eating behavior. 
Importantly, previous studies have found that FA appears to 
be associated with both obesity and binge eating disorder 
[18], suggesting that this phenotype may have clinical util-
ity for understanding overweight and overeating disorders.

While FA exhibits some shared features with clinically 
recognized eating disorders like bulimia nervosa and binge 
eating disorder [19, 20], it is operationalized as a distinct 
phenotype. Although FA is not yet considered a clinical 
diagnosis, it is most commonly defined based on the crite-
ria for substance-use disorders listed in the latest edition of 
the Diagnostic and Statistical Manual of Mental Disorders 
(DSM), namely the DSM-5 [21], such as craving, tolerance, 
and withdrawal symptoms. These shared criteria with addic-
tive disorders have been adapted to refer to addictive con-
sumption of ultra-processed foods and can be assessed using 
the Yale Food Addiction Scale (YFAS) [22]. The YFAS was 
originally developed by Gearhardt et al. [23] in 2009 as a 
25-item self-report measure assessing the seven criteria for 
diagnosing substance-use disorders listed in the DSM-IV-TR 
plus clinically significant impairment and distress [24]. A 
“diagnostic” score on the YFAS is provided when an indi-
vidual meets three or more of the seven criteria and either 
impairment or distress [23]. The YFAS was translated into 

Chinese by Xiao et al. [25] and introduced into China in 
2015.

In 2013, the American Psychiatric Association revised 
the DSM-5 diagnostic criteria for substance dependence 
[21]. To maintain consistency with the DSM-5, Gearhardt 
et al. formally revised and published the new Yale Food 
Addiction Scale (YFAS 2.0) in 2016, comprising 35 self-
report items that assess the 11 diagnostic DSM indicators 
of substance-use disorders plus clinically significant impair-
ment and distress [26]. The YFAS 2.0 has been translated 
into French [27], German [28], Italian [29], Spanish [30], 
and Japanese [31], and exhibited good measurement invari-
ance across genders and racial groups [32].

In 2017, Schulte and Gearhardt [33] developed the modi-
fied YFAS 2.0 (mYFAS 2.0), a briefer measure of FA (only 
comprises 13 items), optimal for use in large-scale epide-
miological investigations or simple screening for FA symp-
toms. While the mYFAS 2.0 performs similarly as the YFAS 
2.0, it may underestimate FA symptoms and prevalence in 
clinical samples compared to the full YFAS 2.0 [34]. The 
mYFAS 2.0 has also been translated into Italian [35], Ara-
bic [36], and other languages, showing good psychometric 
characteristics. In both the original study and other language 
versions [37, 38], the mYFAS 2.0 demonstrated a single-
factor structure and exhibited good internal consistency, con-
vergent validity with binge eating, and discriminant validity 
with substance use measures. In addition, the mYFAS 2.0 
has shown incremental validity in predicting binge eating 
behavior [39].

At present, many studies have explored FA in Western 
countries. However, there is scarce information about FA 
in the Chinese population, which may be related to the lack 
of effective assessment tools for FA in mainland China. A 
previous survey with 584 Chinese female college students 
(with a prevalence of obesity of 1.54%) found that 9.4% 
met the FA diagnostic criteria [25]. In addition, a survey 
with 608 Chinese adolescents aged 13–17 years found that 
the prevalence of FA was 6.91% [40]. However, it must 
be noted that these two Chinese studies used the original 
version of YFAS, reflecting the seven DSM-IV-TR criteria, 
instead of the YFAS 2.0, reflecting the current 11 DSM-5 
criteria. Using the original YFAS to assess FA in the Chi-
nese population may affect the accuracy and authenticity 
of FA measurements and research results (e.g., by underes-
timating the prevalence of FA). Further, the use of a dated 
instrument is not conducive to enabling other scholars to 
refer to or integrate the research evidence regarding FA 
in China; therefore, it is important to use the latest ver-
sion of the FA measurement tool based on DSM-5 criteria. 
However, to the best of our knowledge, there is no Chi-
nese version of the YFAS 2.0 or mYFAS 2.0. Based on its 
convenience with large samples and as a brief screening 
measure, we chose to first verify the Chinese version of 
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mYFAS 2.0 (C-mYFAS 2.0), though future studies should 
extend this research to validate a Chinese version of the 
complete YFAS 2.0.

At present, many studies have found that FA has been 
associated with psychological and health-related problems. 
For example, studies with international samples have con-
firmed that FA is closely related to depression [41], anxiety 
[42], sleep quality [43], and poor quality of life [44]. How-
ever, few studies have considered the relationship between 
individual positive psychosocial factors and FA. In recent 
years, numerous studies have assessed individual addictive 
behaviors from the perspective of positive psychology, with 
the goal of informing related intervention programs [45]. As 
an important part of the individual’s positive psychological 
traits, resilience refers to the ability to adapt to adversity, 
traumatic events, tragedies, threats, and other stresses [46]. 
Thus, individuals with high resilience are more likely to 
cope with difficulties or pressures with courage, optimism, 
and a positive attitude [47]. This means that higher resilience 
may also help to reduce the risk of addiction. Previous study 
suggested that greater resilience may be a protective factor 
against eating disorders [48]. Therefore, resilience may be 
also associated with FA. However, no previous research has 
investigated the relationship between college students’ resil-
ience and FA, let alone within a Chinese sample. Therefore, 
exploring the relationship between resilience and FA will 
help to fill the gaps in the literature and provide preliminary 
evidence for college health educators to understand how fos-
tering resilience may protect against FA.

Another positive psychosocial factor that may be related 
to FA among Chinese students is social support. China is 
a collectivist society, and seeking social support reflects 
this collectivist tendency [49]. Under the influence of col-
lectivism, social eating is one of the social communication 
methods commonly used by Chinese people to enhance 
social support [50]. Many studies in China have shown 
that the social support generated by social eating helps to 
encourage individuals to follow healthy eating guidelines 
and actively understand and improve their healthy eating 
behavior [51–53]. Previous studies have also found that 
social support is closely related to eating disorders, with 
poor social support being a risk factor [54]. Considering that 
FA is closely related to eating disorders, it is plausible that 
social support is also related to FA. Since no prior research 
has investigated this association, it is important to explore 
the impact of social support on FA to help inform psycho-
social intervention strategies.

Based on the aforementioned gaps in the literature, this 
study had three objectives. The first was to develop and 
examine the psychometric properties of the C-mYFAS 2.0 
in a non-clinical sample of Chinese college students, to be 
used for screening for FA. The second objective was to study 
the prevalence of FA in Chinese college students. The third 

objective was to study the correlation of FA with resilience 
and social support.

Methods

Study participants

This study was conducted with undergraduate students 
from two medical universities in Shandong province 
using convenience sampling. The inclusion criteria were 
age  ≥ 18 years and having no clinically diagnosed diseases, 
such as affective, metabolic, substance dependence and 
addictive disorders (based on the participants’ self-report). 
Senior students were not considered because they were 
engaged in internships off-site. We contacted teachers and 
students at the two universities by email to brief them on the 
purpose and content of the study. With the help of teachers, 
each school recruited 600 college students, making a total of 
1200 students. After excluding the questionnaires with obvi-
ous logical errors (e.g., age < 10 years, attention check ques-
tions were filled out incorrectly), 1132 valid questionnaires 
were recovered. All the participants were concentrated in 
the classroom to participate in the survey, and uniformly 
trained investigators guided participants to complete paper 
questionnaires within 30 min.

In addition, 62 participants (18 men and 44 women) 
were selected from one of the two medical universities to 
complete the C-mYFAS 2.0 again 2 weeks later, to enable 
us to evaluate the test–retest reliability of the scale. Unless 
otherwise specified, all other reliability and validity indica-
tors used the complete sample (N = 1132). All participants 
voluntarily participated in the study and they did not receive 
any payment. Students who did not participate in the study 
were not subject to any consequences to their academic per-
formance. The study was approved by the Medical Ethics 
Committee of Xiangya School of Public Health, Central 
South University (No. XYGW-2017–16). All participants 
signed an informed consent form.

Translation procedure

We obtained permission from Drs. Schulte and Gearhardt to 
translate and validate the mYFAS 2.0. The original mYFAS 
2.0 in English was translated into Chinese by the three Chi-
nese authors (G.C., Z.L., and Z.C.) and back-translated into 
English by two graduates majoring in English who had no 
previous knowledge of the mYFAS 2.0. Three translators 
and a professor with expertise in social medicine reviewed 
the differences between the back-translation and the origi-
nal to produce a final version. Given that eating habits 
and food preferences in China are different from those in 
Western countries, we replaced some food examples in the 
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introduction section of the scale. For example, “sweets” 
included additions like Chinese cakes (red bean cakes, moon 
cakes, etc.) and jelly. “Starches” included steamed buns, 
deep-fried dough sticks, noodles, and dumplings, and white 
bread and rolls were combined into bread. “Salty snacks” 
included spicy dry tofu, pickles; “fatty foods” included fried 
food (e.g., fried meat), pork feet, sausage, and potato chips; 
and “sugary drinks” included soda, coke, milk tea, and fruit 
tea.

Measurements

mYFAS 2.0

The mYFAS 2.0, the brief version of the YFAS 2.0, was 
developed by Schulte and Gearhardt [33]. It is a 13-item 
scale designed to assess FA behaviors during the previous 
12 months: 11 items assess symptoms of FA, and 2 items 
assess diet-related impairment and distress. All items are 
rated on an 8-point Likert scale (0–7 points). According to 
the FA diagnostic thresholds, the dichotomous score con-
version (0 = did not meet criterion, 1 = met criterion) is per-
formed on each item. If any item that corresponds to the 
diagnostic criteria or diet-related impairment and distress 
meets the clinical threshold, this criterion is endorsed. The 
13 items were translated into 11 FA diagnostic criteria and 2 
clinically impairment or distress criteria. There are two scor-
ing options for the mYFAS 2.0. One is the symptom count 
scoring method (scores range from 0 to 11), which adds up 
the diagnostic criteria that the subject meets. The other is a 
categorical diagnostic method based on the DSM-5 criteria 
(mild = 2–3 symptoms plus impairment or distress, moder-
ate = 4–5 symptoms plus impairment or distress, severe = 6 
or more symptoms plus impairment or distress). We used 
both scoring methods in the present study.

Binge eating scale

The Binge Eating Scale (BES) is a 16-item scale developed 
by Gormally et al. [55] to measure binge eating severity. 
Each item has three to four scoring options, with a range of 
0–3. The scores of the 16 items are summed to generate the 
total BES score; the greater the total score, the more severe 
the degree of binge eating. According to the scoring method 
of Marcus et al. [56], a score greater than 17 indicates binge 
eating symptoms. In this study, we used a Chinese transla-
tion version previously used in research [57].

26‑Item eating attitude test

The 26-item Eating Attitude Test (EAT-26) was developed 
by Garner et al. [58] to measure eating disorder behaviors 
and psychological characteristics. Each item is rated on a 

6-point Likert scale ranging from 1 (never) to 6 (always), 
with total scores ranging from 26 to 156. The higher the 
score, the greater the tendency toward eating disorder symp-
toms. In this study, the Chinese version, which was validated 
by Kang et al. [59], was used.

Patient health questionnaire depression scale

The Patient Health Questionnaire Depression Scale (PHQ-
9) was used to assess depressive symptoms during the prior 
2 weeks [60]. The scale consists of nine items, each of which 
is scored from 0 to 3 points (0 = not at all, 1 = a few days, 
2 = more than half, 3 = almost every day), with total scores 
ranging from 0 to 27. The higher the score, the more serious 
the depressive symptoms. In this study, we used a Chinese 
version, which was validated in the general population [61].

Generalized anxiety disorder scale

The Generalized Anxiety Disorder Scale (GAD-7), which is 
based on DSM-IV criteria, was used to evaluate the general-
ized anxiety symptoms of individuals over a 2-week period 
approximately [62]. The scale comprises seven items, each 
of which is scored from 0 to 3 points (0 = not at all, 1 = a few 
days, 2 = more than half, 3 = almost every day), with total 
scores ranging from 0 to 21 points. The higher the score, the 
more serious the generalized anxiety symptoms. We used the 
Chinese version of GAD-7 [63] in this study.

Revised three factor eating questionnaire

The Revised Three Factor Eating Questionnaire (TFEQ-18) 
was used to assess three eating behaviors: cognitive restraint, 
uncontrolled eating, and emotional eating. The original 
51-item scale was developed by Stunkard and Messick in 
1985 [64], and was simplified to 18 items (TFEQ-18) by 
Karlsson et al. in 2000 [65]. Each item is rated on a 4-point 
Likert scale, with a scoring range of 1–4. The higher the 
score, the greater the tendencies toward cognitive restraint, 
uncontrolled eating, and emotional eating. In this study, the 
Chinese version, which was translated and validated by Shi 
et al. [66], was used.

10‑Item connor–davidson resilience scale

The 10-item Connor–Davidson Resilience Scale (CD-
RISC-10) was developed by Campbell et  al. [67]. as a 
simplification of the 25-item Connor–Davidson Resilience 
Scale [46], which is used widely to evaluate respondents’ 
resilience during the prior month. The scale presents a sin-
gle factor structure with a total of 10 items. Each item is 
rated on a 5-point Likert scale ranging from 0 (never) to 4 
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(almost always), with total scores ranging from 0 to 40. A 
higher total score indicates greater resilience. In this study, 
we used a Chinese version, which was validated in the col-
lege students [68].

Perceived social support scale

The Perceived Social Support Scale (PSSS) was developed 
by Zimet et al. [69] to measure subjectively perceived social 
support. This scale includes 3 dimensions, namely family 
support (4 items), friend support (4 items), and other sup-
port (4 items), with a total of 12 items. Each item rating is 
rated on a 7-point Likert scale ranging from 1 (very strongly 
disagree) to 7 (very strongly agree), with total scores ranging 
from 12 to 84 points. A higher total score indicates a higher 
degree of perceived social support. In this study, we used 
the Chinese translation version previously used in college 
students [70].

Demographic information

Demographic information collected included participants’ 
age, gender, grade, major, and self-reported height and 
weight. Body mass index (BMI) was calculated using self-
reported height and weight. The classification of BMI was 
determined by the BMI reference norms for screening over-
weight/obesity in Chinese children and adolescents [71]: 
lean (< 18.5 kg/m2), normal (18.5–23.9 kg/m2), overweight 
(24.0–27.9 kg/m2), obese (≥ 28.0 kg/m2).

Data analysis

All analyses were performed using IBM SPSS version 25.0 
(SPSS Inc., Chicago, IL, USA) and Mplus version 7 [72]. 
All statistical tests were two-tailed and statistical signifi-
cance for all analyses was set at 0.05. Data were summarized 
as n (%) for categorical variables and mean ± SD for numeri-
cal variables.

The confirmatory factor analysis (CFA) for dichoto-
mous data with weighted least square means and variance 
adjusted estimation was used to evaluate the factor struc-
ture of the C-mYFAS 2.0 11 diagnostic criteria by Mplus. 
The model fit in CFA was assessed using the root mean 
square error of approximation (RMSEA), comparative fit 
index (CFI), Tucker–Lewis index (TLI), and standardized 
root mean square residual (SRMR). In general, an accept-
able fit is denoted by RMSEA values lower than 0.08, CFI 
and TLI values of 0.90 or greater, and SRMR values below 
0.08 [73]. Convergent validity was assessed by inspect-
ing the correlations between the C-mYFAS 2.0 symptom 
count and FA diagnosis, BES, EAT-26, TFEQ-18, and 
BMI. The relationships between C-mYFAS 2.0 symp-
tom count and other continuous variables were assessed 

using Spearman correlation. The relationships between FA 
diagnostic scoring and other continuous variables were 
assessed by Kruskal–Wallis H test. We selected 62 partici-
pants to complete the C-mYFAS 2.0 again 2 weeks after 
initial completion and evaluated test–retest reliability by 
comparing correlations between initial and retest scores of 
the original 13 items and 11 FA diagnostic criteria.

Previous studies have found the mYFAS 2.0 scores 
are not significantly associated with the TFEQ cognitive 
restraint subscale [33]. Therefore, the association between 
FA and the TFEQ cognitive restraint score was examined 
to assess discriminant validity. Kuder–Richardson’s α 
(KR-20) was used to assess the internal consistency of 
the 11 C-mYFAS 2.0 diagnostic criteria. Hierarchical lin-
ear regression analysis was used to assess the incremental 
validity of the C-mYFAS 2.0 in predicting binge eating 
according to eating disorder symptoms and depressive 
symptoms scores. Logistic regression was conducted to 
analyze the relationship resilience, social support, and FA.

Results

Descriptive statistics

The descriptive statistics for the study sample are presented 
in Table 1.

FA symptoms and FA diagnosis prevalence

The number of FA symptoms reported by study participants 
ranged from 0 to 11 (mean = 1.42; SD = 2.19; median = 0). 
The FA prevalence among the complete sample, men, and 
women was 6.2% (70/1132), 4.6% (20/435), and 7.2% 
(50/697), respectively. In addition, the prevalence of mild, 
moderate, and severe FA according to the C-mYFAS 2.0 was 
1.4%, 1.7%, and 3.1%, respectively.

Construct validity and internal consistency

The CFA results showed that the single-factor model 
for the 11 FA criteria had an acceptable fit to the 
data (RMSEA = 0.069, 90% confidence interval (CI): 
0.061–0.077; CFI = 0.961; TLI = 0.945; SRMR = 0.078). 
Table 2 shows the factor loadings and proportions of par-
ticipants who met FA criteria. The KR-20 internal reliabil-
ity coefficient was 0.824 for the 11 FA criteria. Besides, in 
this study, the internal consistency coefficients of the BES, 
EAT-26, PHQ-9, GAD-7, cognitive restraint, uncontrolled 
eating, and emotional eating, CD-RISC-10, and PSSS were 
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0.856, 0.799, 0.854, 0.910, 0.807, 0.728, 0.704, 0.923, and 
0.939, respectively.

Test–retest reliability

The test–retest correlations were significant for the total 
scores of the original 13 items (r = 0.759 in all 62 partici-
pants, r = 0.812 in 18 men, r = 0.644 in 44 women) and 

the number of FA symptoms (r = 0.878 in 62 participants, 
r = 0.887 in 18 men, r = 0.867 in 44 women).

Convergent and discriminant validity

Spearman correlations and Kruskal–Wallis H tests showed 
that the C-mYFAS 2.0 symptom count and FA diagnosis 
were positively associated with BES (r = 0.518, H = 103.249, 
p < 0.001), EAT-26 (r = 0.465, H = 83.309, p < 0.001), 
depressive symptoms (r = 0.404, H = 57.827, p < 0.001), 
generalized anxiety symptoms (r = 0.366, H = 48.265, 
p < 0.001), TFEQ uncontrolled eating (r = 0.407, H = 92.480, 
p < 0.001), TFEQ emotional eating (r = 0.417, H = 93.926, 
p < 0.001), and BMI (r = 0.223, H = 138.918, p < 0.001). 
This indicates that the C-mYFAS 2.0 had good convergent 
validity. Additionally, TFEQ cognitive restraint (r = 0.057, 
H = 4.849, p > 0.05) was not associated with the C-mYFAS 
2.0 symptom count or FA diagnosis, demonstrating good 
discriminant validity.

Incremental validity

We used hierarchical liner regression models with the BES 
total score as the dependent variable, and the PHQ-9, EAT-
26, and C-mYFAS 2.0 scores as independent variables to 
investigate the incremental validity of the C-mYFAS 2.0 
(Table 3). Particularly, PHQ-9 and EAT-26 scores were 
entered in step 1 of the regression model, and the C-mYFAS 
2.0 symptom count was entered in step 2. In the first model, 
depressive symptoms and eating disorder symptoms were 
significantly and positively associated with binge eating, 
explaining 38.2% of the variance in the BES total score. 
In the second model, in which the C-mYFAS 2.0 symp-
tom count was entered, a significant incremental change 
was observed (R2 change = 0.065, F change = 131.423, 
p < 0.001).

Relationship of C‑mYFAS 2.0 symptom count and FA 
diagnosis with resilience and social support

The result of Spearman correlation and Kruskal–Wallis 
H test shows that the C-mYFAS 2.0 symptom count and 
FA diagnosis were negatively correlated with resilience 
(r =  −0.246, H = 24.332, p < 0.001) and social support (r =  
− 0.221, H = 15.242, p < 0.001). In addition, we constructed 
a logistic regression model with the presence or absence of 
FA (0 = FA absent, 1 = FA present) as the dependent vari-
able, and resilience, social support, and gender as the inde-
pendent variables. The results showed that resilience and 
social support were associated with FA (Table 4).

Table 1  Descriptive statistics for the sample

M mean, SD standard deviation, BMI body mass index, BES binge 
eating scale, EAT-26 eating attitude test, PHQ-9 patient health ques-
tionnaire depression scale, GAD-7 generalized anxiety disorder scale, 
TFEQ-18 three factor eating questionnaire

Variables Total sample
(N = 1132)
N(%)/M ± SD

Age, 19.33 ± 1.06
Gender
 Male 435 (38.4)
 Female 697 (61.6)

Grade
 Freshman 469 (41.1)
 Sophomore 386 (34.1)
 Junior 277 (24.5)

Residence
 Urban area 442 (39.0)
 Rural area 690 (61.0)

Major
 Medicine 564 (49.8)
 Other 568 (50.2)

BMI (kg/m2) 20.94 ± 2.88
  < 18.5 236 (20.8)
 18.5–23.9 756 (64.4)
 24–27.9 146 (12.9)

  ≥ 28 21 (1.9)
BES 8.19 ± 6.92
  ≤ 17 1001 (88.4)

  > 17 131 (11.6)
EAT-26 53.12 ± 14.23
PHQ-9 6.19 ± 4.35
GAD-7 4.50 ± 4.23
TFEQ-18
 Uncontrolled eating 11.97 ± 3.83
 Emotional eating 4.31 ± 1.74
 Cognitive restraint 8.97 ± 1.25

CD-RISC-10 26.20 ± 6.82
PSSS 62.98 ± 12.04
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Discussion

To the best of our knowledge, no FA screening tool had 
yet been assessed for use with Chinese populations that is 
based on DSM-5 substance-use disorder criteria. This study 
was the first to investigate the reliability and validity of the 
C-mYFAS 2.0 with Chinese college students. Our results 
provide preliminarily evidence on the psychometric proper-
ties of the C-mYFAS 2.0 that is suggestive of appropriate 
reliability and validity within a sample of college students 
in China.

In this study, 6.18% of the college students exhibited FA, 
which is comparable to a previous Chinese study using the 
original version of the YFAS (6.91%) [40], and an Italian 

study (5.7%) [35]. All three studies may have reported simi-
lar percentages because they all involved college students, 
most of whom were of normal weight. This is a lower preva-
lence compared with prior results from Europe (e.g., 8.2% 
in French college students and their families, 10% in Ger-
man university students) [27, 28] and the United States (e.g., 
18.8% in college students) [32], and higher than the results 
of Japanese undergraduate students (3.3%) [31]. These cul-
tural differences may be related to the low rate of obesity 
among Chinese college students; indeed, a survey of 11,673 
Chinese college students found that the prevalence of obesity 
was 2.2% [74].

CFA indicated that the single-factor structure had an 
acceptable fit, with all factor loadings being greater than 
0.637, which suggests an acceptable construct validity of the 

Table 2  FA criteria for C-mYFAS2.0 items and their factor loadings (N = 1132)

FA criteria Met criterion Did not meet criterion Factor loadings

1. Substance taken in larger amount and for longer period than intended 173 (15.3) 959 (84.7) 0.672
2. Persistent desire or repeated unsuccessful attempts to quit 84 (7.4) 1048 (92.6) 0.720
3. Expend considerable time/effort to obtain, use, recover 78 (6.9) 1054 (93.1) 0.721
4. Important social, occupational, or recreational activities given up or reduced 213 (18.8) 919 (81.2) 0.708
5. Use continues despite knowledge of adverse consequences 105 (9.3) 1027 (90.7) 0.832
6. Tolerance 48 (4.2) 1084 (95.8) 0.752
7. Characteristic withdrawal symptoms; substance taken to relieve withdrawal 247 (21.8) 885 (78.2) 0.637
8. Continued use despite social or interpersonal problems 239 (21.1) 893 (78.9) 0.811
9. Failure to fulfill major role obligation 130 (11.5) 1002 (88.5) 0.691
10. Use in physically hazardous situations 170 (15.0) 962 (85.0) 0.831
11. Craving, or a strong desire or urge to use 116 (10.2) 1016 (89.8) 0.876
Use causes clinically significant impairment 78 (6.9) 1054 (93.1)
Use causes clinically significant distress 42 (3.7) 1090 (96.3)

Table 3  Incremental 
contribution of C-mYFAS 2.0 
symptom count over PHQ-9 and 
EAT-26 in explaining unique 
variance in history of binge 
eating (N = 1132)

p < 0.001. EAT-26 eating attitude test, PHQ-9 patient health questionnaire depression scale

Predictors B SE Beta t value R2 F value

First model 0.382 348.705***

PHQ-9 0.417*** 0.039 0.262 10.560
EAT-26 0.23*** 0.012 0.480 19.383
Second model 0.446 303.133***
PHQ-9 0.271*** 0.039 0.170 6.860
EAT-26 0.174*** 0.013 0.357 13.823
C-mYFAS 2.0 

symptom count
0.979*** 0.085 0.309 11.464

Table 4  Logistic regression 
model of resilience, social 
support, gender, and FA 
(N = 1132)

Predictors B SE Wald p Exp(B) 95% CI

Resilience − 0.053 0.021 6.210 0.013 0.948 0.909 ~ 0.989
Social support − 0.025 0.012 4.835 0.028 0.975 0.953 ~ 0.997
Gender − 0.540 0.280 3.709 0.054 1.716 0.990 ~ 2.974
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C-mYFAS 2.0. This result is consistent with the single-fac-
tor original scale [33]. Our results showed that the internal 
consistency and test–retest reliability of the C-mYFAS 2.0 
were good, consistent with the original, Italian, and Brazil-
ian versions of the mYFAS 2.0 [33, 35, 38]. This provides 
support for the cross-cultural psychometric properties of the 
mYFAS 2.0 as a global assessment tool for FA. We also 
assessed convergent validity by measuring the relationship 
between the C-mYFAS 2.0 symptom count, FA diagnosis, 
and scores on each of the BES, EAT-26, PHQ-9, GAD-
7, BMI, TFEQ uncontrolled eating, and TFEQ emotional 
eating. As expected, the number of FA symptoms was sig-
nificantly correlated with scores on BES, EAT-26, PHQ-
9, GAD-7, and BMI. There were also strong correlations 
with TFEQ uncontrolled eating and TFEQ emotional eating 
scores. These correlations support the convergent validity of 
the C-mYFAS 2.0. Furthermore, the C-mYFAS 2.0 symp-
tom count and FA diagnosis were not associated with TFEQ 
cognitive restraint, which indicates that the C-mYFAS 2.0 
has good discriminant validity. Notably, the lack of associa-
tions between FA and cognitive restraint were demonstrated 
in the original scale validation study [26] but has not been 
replicated in all cultural contexts, such as Japan [31] and 
Italy [29]. This may be related to the presence of patients 
with anorexia nervosa in their study sample. Studies in Italy 
have shown that people with anorexia can have symptoms of 
both FA and restricting food consumption [29]. Therefore, 
the relationship between FA and cognitive restriction may 
be different between non-clinical samples and clinical sam-
ples, which warrant empirical investigation. Finally, binge 
eating was significantly predicted by C-mYFAS 2.0, depres-
sive symptoms, and eating disorder symptoms, confirming 
incremental validity. Therefore, the C-mYFAS 2.0 showed 
sufficient reliability and validity to be used among college 
students in China. This scale may help school doctors to 
detect early symptoms of FA in this population and facilitate 
future research on interventions for college students with 
FA.

Our study also found that resilience and social support 
were negatively correlated with C-mYFAS 2.0 symptom 
count, with poor resilience and social support being related 
to FA. This provides preliminary support to the relation-
ship between positive psychological and social factors and 
FA. Previous research has shown that interventions related 
to resilience and social support can help reduce tobacco-
use and other substance-use disorders [75–78]. Based on 
these findings, resilience and social support interventions 
should also be examined for potential utility in reducing FA 
through future longitudinal studies or intervention studies. 
For example, the resilience of individuals with FA could be 
enhanced through mindfulness training and music therapy. 
Alternatively, it would be possible to establish a peer support 

group for individuals with FA, so that they could support 
each other to process and manage their shared experiences 
regarding addictive-like eating. In addition, psychological 
health education courses and daily extracurricular activities 
could be used among college students for early prevention 
of FA. For example, positive psychological training could be 
added to college students’ mental health education courses 
to improve their ability to manage stress and prevent them 
from using food consumption to relieve stress. Schools 
could also provide teamwork-based extracurricular activities 
related to healthy eating knowledge, attitudes, and behaviors. 
These activities could encourage a peer effect among college 
students and help them to develop healthy eating habits.

Our research had several limitations. First, we recruited 
college students from two medical schools, which may 
underestimate FA among college students in China in 
general, as medical college students generally have high 
health literacy. In the future, students from comprehensive 
universities should be selected for further verification. In 
addition, the C-mYFAS 2.0 should be tested with popula-
tions in China who may be most vulnerable to FA, such as 
individuals with obesity and patients with clinical eating 
disorders, to verify its psychometric soundness. Second, 
we used self-reported height and weight to calculate BMI, 
which may have led to underestimation. In the future, it 
will be necessary to use objective measures of participants’ 
height and weight. Finally, this was a cross-sectional study, 
which prevented us from inferring causal relationships 
between resilience, social support, and FA. Causality could 
be verified through longitudinal or interventional studies 
in the future, which will be important for determining the 
clinical utility of targeting these constructs in interventions 
for FA.

Conclusions

The C-mYFAS 2.0 showed a single-factor structure and 
sufficient test–retest reliability, internal consistency, and 
convergent and incremental validity in this study; thus, it is 
suitable for use among Chinese college students. In addition, 
the prevalence of FA among Chinese college students was 
6.2%, and poorer resilience and social support were associ-
ated with FA.

What is already known on this subject?

The mYFAS 2.0 is a self-report assessment for food addic-
tion based on DSM-5 criteria. Although there are already 
many language versions of mYFAS2.0, no previous studies 
have validated its Chinese version.
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What does this study add?

The C-mYFAS 2.0 demonstrated good psychometric proper-
ties, and is an appropriate food addiction screening tool for 
a Chinese college student population. This study suggests 
that C-mYFAS 2.0 showed a single-factor structure with 
good psychometric properties. Poorer resilience and social 
support were also related to food addiction, which provides 
preliminarily insight into the relationship between positive 
psychological and social factors and food addiction.
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