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Background: The association between food addiction (FA) and weight status in
children and adolescents remains poorly understood. This study aimed to elucidate the
association between FA and weight status using the validated Chinese version of the
dimensional Yale Food Addiction Scale for Children 2.0 (dYFAS-C 2.0).
Methods: Participants were enrolled from clinic visitors for regular physical check in a
children’s hospital. The dYFAS-C 2.0 was translated into Chinese and validated using
reliability and validity tests. The participants’ body mass index Z score (BMIZ) and waistto-height ratio (WHtR) were used to characterize weight status. The FA severity was
assessed using the translated dYFAS-C 2.0.
Results: Among the 903 children and adolescents enrolled, 426 (47.2%) completed the
survey [277 (65%) females and 149 (35%) males]. The Cronbach α of translated dYFASC 2.0 was 0.934, and confirmatory factor analysis indicated an acceptable model fit.
FA correlated positively with BMIZ and WHtR in the whole sample after adjusting for
the effect of gender (p < 0.001). Further analyses showed that the correlation remained
significant in participants with BMIZ > 1 (p = 0.006) but not in those with BMIZ ≤ 1
(p = 0.220). However, the correlations between FA and WHtR were statistically significant
in both participants with or without abdominal obesity (p < 0.05). The FA could explain
12.1 and 15.8% of variance in BMIZ and WHtR, respectively. The corresponding cutoff
points of FA for excessive weight risk were 0.7 (BMIZ) and 0.4 (WHtR).
Conclusion: The dYFAS-C 2.0 has good reliability and validity in the Chinese
population. FA is associated with weight status characterized by BMIZ and WHtR,
especially in participants with BMIZ > 1 and in those with abdominal obesity.
Clinical Trial Registration: [www.chictr.org.cn], identifier [ChiCTR2100052239].
Keywords: food addiction, overweight, obesity, children, adolescent
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To assess FA in children, Schiestl and Gearhardt developed
the first version of Yale Food Addiction Scale for Children
(YFAS-C) in accordance with criteria for substance use disorder
in the Diagnostic and Statistical Manual of Mental Disorders,
Fourth Edition (DSM-IV), to make a dichotomic diagnosis of
FA (26). But in the fifth edition of DSM (DSM−5), both
substance use disorder and behavioral addictions such as Internet
gaming disorder were combined the symptoms into a single
diagnosis (27). Many previous studies on addiction, including
our own, also followed this single-dimensional framework (28,
29). Accordingly, the updated version of YFAS-C also followed
DSM-5 to adopt a dimensional scoring approach instead of
dichotomic categorization of FA. However, this dimensional
YFAS-C (dYFAS-C 2.0) has not been validated in other samples
except the American population (30).
Therefore, this study aimed to validate the psychometric
performance of the dCYFAS-C 2.0 in school-age children and
adolescents in China and to explore the association between FA
and weight status, especially in individuals with excessive weight
status (i.e., overweight and obesity).

INTRODUCTION
Overweight and obesity have affected at least 340 million children
and adolescents globally, and this is becoming a public health
issue (1), with increasing prevalence in developing countries
compared to developed countries (2, 3). Overweight and obese
children possess a greater risk of developing chronic diseases,
including diabetes, and are more likely to experience poor mental
health status (e.g., elevated symptoms of depression and anxiety)
(4). Overweight and obesity have also been related to puberty (5,
6) and other developmental problems (7), including deficits in
executive function (8).
Overconsumption of food is a leading cause of overweight and
obesity (9). Interventions that target weight loss by restraining
food consumption dominate the clinical practice, but the longterm effects are limited (10, 11). Little is known about why
children with excessive weight eat beyond homeostatic and
physical needs. Previous studies have demonstrated that children
may not be fully aware of how much food they have consumed,
and some children have demonstrated a loss of control over
eating when consuming their favorite food (12, 13). Such
addictive-like eating behaviors have been operationalized by the
construct of food addiction (FA) characterized by compulsive
eating, impaired control, tolerance/withdrawal, and risky use,
similar to substance use disorders (14). Recently, an increasing
number of studies have focused on the relationship between
FA and overweight or obesity (Supplementary eFigure 1).
However, most FA measurement tools were developed using
American samples, and most studies on FA were conducted
in developed countries (Supplementary eFigure 2), leaving
the generalizability of FA to a population with different
cultures/lifestyles undetermined. Moreover, the concept of “food
addiction” is still controversial (15), indicating the need for
more evidence. In addition, most previous researches have
been conducted in adults, but few researches were conducted
in children and adolescents. Therefore, FA remains poorly
understood in pediatrics (Supplementary eFigure 3).
School-age children and adolescents are more impulsive than
adults (16, 17) and are a risky population for substance use owing
to the imbalanced development between reward and inhibitory
control systems (18). The temptation to food, especially palatable
food (e.g., pastries, fast food, and packaged snacks, such as chips),
plays a vital role in forming strong eating motivation that extends
beyond satiety (19). The high sugar and fat content in palatable
food could disrupt the gut microbiota and influence brain
neurotransmitter levels and functions (20), further modulating
the hypothalamus to promote eating behavior (21). Besides, the
intake of palatable food also changes the brain’s reward system
by shifting the hunger–satiety continuum of perpetual hunger
and weakened satiety (22, 23), triggering uncontrolled addictivelike behaviors that may contribute to overweight or obesity
(24). Studies in adults showed that more severe FA was related
to a higher BMI, and FA also had an association with other
kinds of eating behavior (25). However, evidence concerning the
association of FA and weight status is limited in children and
adolescents, especially in developing countries without validated
measurement tools.
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MATERIALS AND METHODS
Translation and Preliminary Test of
dYFAS-C 2.0
Schiestl and Gearhardt developed the dYFAS-C 2.0 in 2018
(30) based on criteria for substance use disorder in DSM-5
(27) to characterize addictive-like food consumption behavior.
In alignment with DSM-5, a dimensional approach rather than
a categorical scoring method was adopted for the dYFAS-C
2.0 (30). With permission from the original authors, Beaton’s
translation method (31) was used to translate this scale into
Chinese (referred to as C-dCYFAS-C 2.0 thereafter) and was
tested in Chinese samples. See Supplementary Methods for more
details on the translation process (Supplementary Methods “Translation Process”).
First, a pilot test was conducted with the preliminary
version of the C-dCYFAS-C 2.0 using a convenience sample
of 40 children and adolescents (aged 8–18 years) and their
parents. The children and adolescents were asked if they
could understand each item. If there was any confusion, the
researcher would explain in detail and ask for the participants’
intended alternative expressions. Their parents were asked
whether their children could understand similar questions.
A total of 32 children/adolescents and their parents completed
the preliminary version of C-dCYFAS-C 2.0. The other eight
did not complete the interview and preliminary version of
C-dCYFAS-C 2.0; their data were excluded from statistical
analysis. Although the initial internal consistency was α = 0.965
for this preliminary version, minor modifications were made
following the feedback from the pilot test participants to create
the final version.
The modified C-dCYFAS 2.0 was sent to seven experts
with multidisciplinary backgrounds to rate the content validity.
The content validity index (CVI) of the scale was 0.77
(using the universal agreement method) and 0.97 (using
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the averaging method). The CVI results are detailed in
Supplementary eFigure 4.

Zhao revised and validated the Chinese version of DEBQ-C
used in this study (37). The higher scores indicate more severe
problematic eating behavior (37). The Children Eating Behavior
Questionnaire (CEBQ) is a proxy-reported measurement
developed by Wardle et al. (38). The CEBQ is a 35-item
measurement with eight dimensions (38). The higher scores
indicate more severe problematic eating behavior (38). Xue
translated and validated the Chinese version of CEBQ used in
this study (39).

Study Population
The cross-sectional study was conducted in a tertiary
children’s hospital in Eastern China as a part of a series
of scales/questionnaires translation and validation works.
Participants were enrolled from clinic visitors who came to visit
the Department of Growth and Development. The informed
consent was obtained from each participant and his/her
guardians before participation. The inclusion and exclusion
criteria are detailed in Supplementary Material (inclusion and
exclusion criteria). The Ethics Committee of Children’s Hospital
of Zhejiang University, School of Medicine approved this project
(approval no. 2020-IRB-179).

Data Collection Process
The data collection process and materials are illustrated in
Figure 1.

Statistical Analysis
Participants’ characteristics were summarized using proportion
(%), mean, and standard deviation or median and compared by
two-sample independent t-test or Mann–Whitney U-test when
appropriate. The internal consistency assessed the reliability
using Cronbach α and McDonald’s ω, and test–retest reliability
was assessed using the intraclass correlation coefficient (ICC).
CVI, convergent validity, and confirmatory factor analysis
(CFA) were used to assess the validity. Pearson or Spearman
correlational analysis was used to analyze the relationship
between FA and BMIZ/WHtR with gender as covariance.
The between-subjects effects test was used to further examine
the impact of gender on the relationship between FA and
weight status. Subjects were divided into subgroups based on
BMIZ/WHtR, and the comparison of FA scores among different
subgroups was conducted using analysis of variance or Kruskal–
Wallis H-test. Linear regression analysis was used to determine
the contribution of FA to weight status, with adjusted R2
indicating the effect size. The receiver operating characteristic
curve was used to further depict the relationship between FA and
weight status, and the Youden index determined cutoff points.
SPSS (version 23.0; IBM Corp., Armonk, NY, United States)
and Jamovi (version 1.2.27.0) were used for statistical analyses.
GraphPad Prism version 9.0 and R ggplot2 package were used for
generating statistical figures.

Demographic Data
The demographic information, including children’s birthday,
gender, grade, inhabitation, and family structure, was collected.
Other measures are detailed below.

Anthropometry Data
The trained researchers measured children’s height, weight,
and waistline using standard tools. The measurement methods
are detailed in Supplementary Material (Anthropometry
measure method).
Body mass index (BMI) and BMI Z score (BMIZ) were
calculated for each child/adolescent following his/her age and
gender using the World Health Organization’s (WHO’s) Anthro
Software (5–19 years) (32). Diagnosis for overweight and obesity
was categorized in reference to both WHO’s standard (33)
and Chinese Overweight and Obesity Screen standard (34)
(supplementary: 6–18 years school-age children and adolescents
overweight and obesity screening by BMI and gender).
Waist-to-height ratio (WHtR) was also calculated, and
abdominal obesity was determined by WHtR ≥ 0.48 and
WHtR ≥ 0.46 for boys and girls, respectively, according to the
experts’ consensus on the definition and prevention of metabolic
syndrome in Chinese children and adolescents (35).

Addictive-Like Eating Behavioral Data

RESULTS

The C-dCYFAS-C 2.0 was used to measure the addictive-like
eating behavior characterized by FA. This scale is a 35-item
self-rated scale, with a 5-point Likert rating ranging from
never (0) to always (4) for each item. Using the dimensional
scoring approach, the C-dYFAS-C 2.0 assesses the severity of FA
symptoms, with higher scores indicating more severe addictivelike eating symptom.

Participants Recruitment and Retention
Comparisons between participants of the survey sample and
participants who did not take the survey were performed
to test whether participants who completed the survey were
biased in demographic and weight status characteristics or not.
Insignificant differences were found between the two groups
(Supplementary eTable 1). The participants’ recruitment and
retention process are presented in Figure 2.
The mean age of the survey participants was 10.53 (SD = 1.68)
years, ranging from 8.03 to 17.35 years. The boys had
a higher excessive weight proportion than girls (37.6% vs.
20.9%, χ2 = 13.696, p < 0.01). Other descriptive statistics
and comparisons are listed in Table 1. The prevalence of
overweight/obesity was 26.8% by WHO and Chinese standards.

Criterion-Related Validation Measures
The Chinese version of the Dutch Eating Behavior
Questionnaire–Child version (DEBQ-C) and Chinese version
of Children Eating Behavior Questionnaire (DEBQ) were used
to explore the convergent validity of C-dCYFAS-C 2.0. The
DEBQ-C (36), a widely used self-reported eating behavior
measurements, was developed by Van Strien and colleagues.

Frontiers in Psychiatry | www.frontiersin.org
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FIGURE 1 | Data collection process.

There was no significant difference in the overweight and obesity
diagnostic results using the two standards (κ = 0.917, p < 0.01).
The WHO standard was used for the following analyses.

root mean square residual = 0.067) suggested an acceptable
model fit. The factor loading of each item is listed in
Supplementary eTable 2.

Reliability of C-dCYFAS-C 2.0

The Relationship Between Food
Addiction and Body Mass Index Z
Score/Waist-to-Height Ratio

The Cronbach α and McDonald’s ω were 0.934 and 0.938,
respectively, in the internal reliability analysis. The ICC was 0.761
(95% confidence interval [CI] = 0.534–0.882; p < 0.01) in the
test–retest analysis.

In the present study, FA score was independent of age (r = 0.050,
p = 0.299), but gender showed a marginally significant effect
on FA (boys > girls: t = 1.866, p = 0.063). In later analyses
on the relationship between FA and weight status, gender was
included as a covariate.
The FA was positively correlated with BMIZ (r = 0.341,
p < 0.001; Figure 3A) and WHtR (r = 0.391, p < 0.001;
Figure 3B) after controlling for the effect of gender. No
significant difference was found between the strength of the
two correlations.
When BMIZ ≤ 1, the correlation between FA and weight
status was insignificant (rFA−BMIZ = 0.070, p = 0.220),

Validity of C-dCYFAS-C 2.0
The CVI results are displayed in Supplementary eFigure 4. The
reliability values of DEBQ-C and DEBQ were 0.795 and 0.734,
respectively. The C-dCYFAS-C 2.0 was correlated with DEBQ-C
(r = 0.456, p < 0.001) and DEBQ (r = 0.336, p < 0.001), indicating
a sound convergent validity.
The model fit indices of dCYFAS-C 2.0 (χ2 /df = 4.04,
goodness-of-fit index = 0.718, Tucker–Lewis index = 0.7, root
mean square error of approximation = 0.084, and standardized

Frontiers in Psychiatry | www.frontiersin.org
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FIGURE 2 | Participant recruitment and retention. BMIZ, body mass index Z score; WHtR, waist-to-height ratio.

whereas when BMIZ > 1, the positive correlation between
FA and weight status remained significant (rFA−BMIZ = 0.258,
p < 0.006), indicating the association between FA and weight
status was prominent in the population clinically concerned as
overweight/obesity based on BMIZ (Figure 3a).
When determining obesity using WHtR, the association
between FA and weight status (WHtR) was significant in both
participants without abdominal obesity (i.e., for boys with
WHtR < 0.48 and girls with WHtR < 0.46, rFA−WHtR = 0.131,
p = 0.022) and participants with abdominal obesity (i.e.,
WHtRboy ≥ 0.48 and WHtRgirl ≥ 0.46, rFA−WHtR = 0.284,
p = 0.002), indicating a stable association between FA and weight
status characterized with WHtR (Figure 3b).

according to their WHtR as NU (without abdominal obesity,
WHtRboy < 0.48, and WHtRgirl < 0.46) and abdominal obesity
(WHtRboy ≥ 0.48, WHtRgirl ≥ 0.46). As shown in Figure 4B,
participants with overweight/obesity or abdominal obesity had
more severe addictive-like eating behaviors than the NU ones. See
Supplementary eTable 3 for detailed statistics.

The Contribution of Food Addiction to
Weight Status
The linear regression analysis showed that FA could explain
12.1% of the variance of BMIZ (standardized coefficients of
β = 0.35, t = 7.697, p < 0.001, 95% CI = 0.635–1.071) and 15.8%
of the variance of WHtR (standardized coefficients of β = 0.4,
t = 8.985, p < 0.001, 95% CI = 0.039–0.060).

The Comparisons of Addictive-Like
Eating Behavior Between Subgroups

The Food Addiction Cutoff Point for
Normal-Weight/Underweight and
Excessive Weight Groups

The participants were divided into three subgroups based on
BMIZ, namely, NU (normal or underweight, BMIZ ≤ 1),
overweight (1 < BMIZ ≤ 2), and obesity (BMIZ > 2). As shown
in Figure 4A, the NU subgroup had lower FA scores than both
overweight and obesity subgroups, but the latter two showed
no difference. Participants were also divided into two subgroups

Frontiers in Psychiatry | www.frontiersin.org

The AUCs of FA for discriminating participants with excessive
weight from those with normal weight/underweight determined
using BMIZ and WHtR were found similar (0.717, p < 0.001;
Figure 5). Taking the Max Youden index as reference, the
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In contrast, in a validation study of the YFAS-Adult version in
China, 9.2% of 950 female adolescents were diagnosed with FA
(45). A cross-sectional study on a large sample (n = 1,144) using
general Russian adolescents reported a 4.5% prevalence of FA
(46). In contrast, a clinical study showed that the FA diagnosis
was 38% in 50 adolescents seeking for weight-loss treatment (47).
In a recent meta-analysis, the average FA prevalence was 15%
(95% CI = 11–19%) in the pediatric population, with a higher
prevalence of 19% in children and adolescents with overweight or
obesity (48). In short, these studies showed that FA is prevalent
in children and adolescents, but the prevalence varies from
4.5 to 38% across studies, dependent on countries and sample
characteristics. As our participants were recruited from clinical
visitors, the frequency of overweight/obesity was higher than
the general populations reported in previous studies (e.g., 9.4%
in 46). Similarly, the overall severity of FA may also be higher
in our sample than a random general sample. But because the
new version of YFAS-C characterizes FA as a continuum instead
of categorical diagnosis as its previous version does, a direct
comparison of the FA prevalence between the current study
and previous findings is difficult because of the change in the
scoring approach.
In this study, addictive-like eating behaviors were found to be
positively correlated with weight status, even when considering
the covariance of gender. A previous study showed that the
frequency of detection of FA in children and adolescents was
dependent on age (46). But in the present study, the correlation
between FA score and age was not significant. Consistent with
our result, scores on the dYFAS−C 2.0 were not different among
13–16−year−old participants from a community sample in the
original work developing the scale (30). Such discrepancy might
be attributed to the change of the dYFAS-C 2.0 diagnostic criteria.
Compared with children with normal weight/underweight,
children with excessive weight status had higher FA scores. This
finding aligned with the previously reported results in adults
(30, 49).
The association between FA and excessive weight status
observed in this study may be attributed to elevated reward
responsiveness toward palatable and/or ultraprocessed foods
reported in previous studies (23, 24). Children and adolescents
with excessive weight showed enhanced nucleus accumbens
responsivity (50) when facing food cues and had poor inhibitory
control in general (51). Consequently, these individuals were
vulnerable to overeating. In addition, the dysfunction of the D2
receptor (52) may reflect an imbalance in the reward and control
systems in addicted individuals. Such imbalance could lead to
addictive-like eating behavior and contribute to the development
of overweight and obesity (53). As the reward system develops
in a curvilinear trajectory with a fast mature rate during late
childhood and a developmental peak during adolescence (54),
children and adolescents are at a higher risk of developing
problematic behavior, including addictive-like eating. Therefore,
exploring the underlying neural mechanism of FA in children and
adolescents with excessive weight status may help identify risky
neuropsychological factors of obesity, and it is also essential for
developing targeted and effective interventions with long-lasting
therapeutic gains.

TABLE 1 | The characters of participants and the association with weight status.
Item

n (%)

Different weight groups
Normal/under
weight

Overweight/
obesity

426

10.53 ± 1.71

10.55 ± 1.60

Girl

277 (65%)

219

58

Boy

149 (35%)

93

56

Cities

255 (59.9%)

191

64

Suburb/small
towns

119 (27.9%)

86

33

Countryside

52 (12.2%)

35

17

Nuclear family
(Live only with
parents)

269 (63.1%)

196

73

Stem family
(Live with
parents and
grandparents)

157 (36.9%)

116

41

Yes

22 (5.2%)

19

3

No

404 (94.8%)

293

111

2–6 level

373 (87.6%)

273

100

7–9 level

50 (11.7%)

36

14

3 (0.7%)

3

0

Age

p

−0.111 0.911
13.696 <0.001

Gender

Inhibition

Family structure

School host

Grade

Other level

t/χ 2

1.350

0.509

0.053

0.818

2.039

0.153

0.644

0.779

The prevalence of overweight and obesity were 71 (16.7%) and 43 (10.1%),
respectively, according to WHO’s standard and were 64 (15%) and 50 (11.7%),
respectively, according to Overweight and Obesity Screen Standard in Chinese
Children and Adolescents.

cutoff point using FA for normal weight/underweight and
overweight/obesity was 0.7 (BMIZ). The cutoff point for normal
weight/underweight and abdominal obesity was 0.4 (WHtR).

DISCUSSION
This study showed that the C-dCYFAS-C 2.0 has good
internal and test–retest reliability (40), sound content (41),
and convergent validity (42), with acceptable construct validity
(43), indicating that it is a reliable measure of addictivelike eating behaviors in developing countries, such as China.
The FA is positively associated with excessive weight status
and could explain 12.1% of the variance of BMIZ as well
as 15.8% of the variance of WHtR. The FA cutoff points
to determine overweight/obesity were 0.4 and 0.7 when
characterizing weight status using BMIZ and WHtR, respectively.
These findings could help us understand better the association
between addictive-like eating behaviors and overweight/obesity
in children and adolescents, and they may have important
implications for developing new intervention and prevention
strategies for obesity.
In a previous study, a 17.3% prevalence of FA was found in
3,908 Iranian children and adolescents aged 7–13 years (44). An
online cross-sectional study of 150 children in the United States
reported 22.7% of the participants being diagnosed with FA.

Frontiers in Psychiatry | www.frontiersin.org
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FIGURE 3 | Relationship between food addiction and weight status. BMIZ, body mass index Z score; WHtR, waist-to-height ratio. Partial correlation analysis
(controlling for gender): r FA−BMIZ = 0.341 (95% CI = 0.248–0.435), p < 0.05. No interaction effect of gender was found between the association of FA and BMIZ
(F = 0.829, p = 0.775). Spearman relationship: r Boy = 0.362 (95% CI = 0.215–0.494), p < 0.05, r Girl = 0.274 (95% CI = 0.164–0.387), p < 0.05 (Aa). Partial
correlation analysis (controlling for gender): r FA−WHtR = 0.391 (95% CI = 0.288–0.484), p < 0.05. Interaction effect of gender was found between the association of
FA and WHtR (F = 2.158, p < 0.05). Spearman relationship: r Boy = 0.420 (95% CI = 0.283–0.541), p < 0.05, r Girl = 0.306 (95% CI = 0.191–0.418), p < 0.05 (Bb).

Moreover, the positive correlation between FA and BMIZ
could only be found in participants with BMIZ > 1, not
those with BMIZ ≤ 1, indicating that FA was associated with
overweight and obesity. In contrast to such a dichotomic
relationship between FA and BMIZ, the FA related positively to
WHtR regardless of weight status, indicating a linear dose–effect
relationship between FA and abdominal obesity. Furthermore,
the FA could explain 15.8% of the variance of WHtR, which
was higher than that of BMIZ of 12.1%, indicating a possible
closer relationship between FA and fat distribution. BMIZ was
calculated from height and total body weight without considering
the fat distribution. Some children or adolescents possessing
Frontiers in Psychiatry | www.frontiersin.org

higher BMIZ may be due to higher muscle possession (55), which
signifies a strong and healthy body rather than excessive fat. In
contrast, WHtR is related to belly fat amount that is related to
an unhealthy condition. Therefore, WHtR is more sensitive in
predicting the risk of metabolic and cardiovascular diseases (55).
It seemed that FA has a tighter relationship with fat distribution.
Future studies should consider body fat composition rather than
focus on BMI only.
Furthermore, this study determined the cutoff points of FA
between the normal-weight/underweight group and excessive
weight groups. The cutoff points were 0.7 when considering
weight status from the BMIZ perspective and 0.4 when using
7
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WHtR. These threshold scores could be used as references
to categorize individuals as high/low risk of obesity from FA,
making FA a potential measurement for overweight/obesity
prevention and treatment response index. But a longitudinal
cohort design is needed to validate further the causal relationship
between FA and overweight/obesity. Moreover, as FA concerns
behaviors similar to those in substance abuse, some effective
interventions for drug addiction or other addictive behaviors,
such as cognitive behavior therapy (56) and mindful training (57),
could also be used to treat addictive-like eating behavior.
These results provided evidence of a significant correlation
between FA and weight status, which indicated that FA should
be considered when treating childhood overweight and obesity,
especially in individuals with compulsive eating behavior. In
addition, body composition, such as fat content, is worth giving
attention in obesity research rather than considering weight
only. The threshold of FA scores could be used for high FA
risk screening and used as references for exposure subgroup
categorization when conducting a cohort study.

Strengths and Limitations
A key strength of this investigation is that the association
between FA and overweight/obesity in school-aged children and
adolescents in a developing country was established. In contrast
to self-reported anthropometry data in previous studies, this
study measured all anthropometry indices using standard tools
and methods, conducted by trained nurses and researchers, which
should have increased its reliability and validation.
Results from this single-center study may not generalize to
children and adolescents from other countries. However, with
the increasing prevalence of overweight and obesity, especially
in developing countries, the evidence from China may give an
insight into the association between FA and excessive weight
status. Because of the inherent limitation of the cross-sectional
design, this study could not determine the causal relationship
between FA and weight status, and the population enrolled using
the simple convenience sampling method from the hospital may
limit the generalization of findings. Longitudinal designs are
needed to provide a more robust evidence on the relationship
between FA and weight status, especially their causal relationship.
Also, large individual variances in Figures 3, 4 were observed.
The fact that participants with high FA may not have a higher
BMIZ or WHtR indicated that, in addition to FA, there are other
factors accounting for excessive weight. Thus, further exploration
of these factors is needed. Inversely, similar to findings of
substance abuse, showing that the amount of substance intake
may not account for severe behavior problems (58), excessive
weight may not be related to addictive-like behaviors in some
cases. Lastly, compensatory behaviors such as exercise (59) that
were not measured in this study might influence the correlation
between FA and weight status.

FIGURE 4 | (A,B) Differences of addictive-like eating behavior across
subgroups. ***p < 0.001. ns, not significant.

CONCLUSION

FIGURE 5 | The receiver operating characteristic curve of food addiction for
normal-weight/underweight and excessive weight groups. BMIZ, body mass
index Z score; WHtR, waist-to-height ratio.

Frontiers in Psychiatry | www.frontiersin.org

The C-dCFAS 2.0-C had good reliability and validity in Chinese
children and adolescents. These findings uncover the association
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between FA and weight status, especially in individuals with
overweight and obesity. These findings could help us to
understand better how addictive-like eating behaviors contribute
to overweight/obesity in children and adolescents and may
illuminate new intervention and prevention strategies for obesity.
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