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Purpose: The purpose of the present study is to examine the factors contributing to the development of eating behavior in overweight and obese children from the perspective of the family system.



Methods: A cross-sectional survey was conducted by using convenience sampling method to select 388 participants in two primary schools in Jiangsu, China. Individual, family and social-related factors were collected. Individual factors included age, gender, ethnicity, single child, social anxiety, depression, physical activity, sleep duration, screen time. Family factors included family environment, family structure, family function, family income, parenting style, parental feeding behavior, home food environment and marital satisfaction. Social-related factors included place of residence, number of surrounding restaurants and social support. Univariate analysis, correlation analysis and multivariate analysis were used to identify factors of eating behavior among Chinese children with overweight and obese.



Results: In this study, 388 participants took part with a 94.865% response rate. In the univariate analysis, the significant differences regarding Dutch Eating Behavior Questionnaire (DEBQ) scores were found between children aged 6–9 years and those aged >9 years. Correlation analysis indicated that parent's nutrition literacy (r = 0.118, P < 0.05), pressure to eat (r = 0.212, P < 0.01), perception of child weight (r = −0.112, P < 0.05) and family function (r = −0.563, P < 0.01) were associated with children's eating behavior. With regard to psychosocial factors, children's social anxiety (r = 0.299, P < 0.01) and depressive symptoms (r = 0.081, P < 0.05) were in positive correlation with eating behavior. The independent variables included in the initial model were age, father's employment status, social anxiety, maternal punishment and harshness, parents' nutrition literacy, pressure to eat, family function and perception of child weight. These variables in the final model accounted for 20.7% of the variance.



Conclusion: We found that age, father's employment status, social anxiety, maternal punishment and harshness, parents' nutrition literacy, pressure to eat, family function and perception of child weight have great effect on children's eating behavior who are overweight or obese. As early childhood is a critical timeline for child development, children's social anxiety, parenting style, parent's nutrition literacy, parent's feeding behavior and family function should be intervened to promote eating behavior. Intervention programs aimed at promoting healthy eating behaviors among children, thereby mitigating the risk of pediatric obesity, should primarily target parents.
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1 Introduction

Obesity has become a global public health problem, and the World Health Organization (WHO) has identified it as one of the most serious diseases threatening human health in the 21st century (1). Childhood obesity has gradually become a growing concern in all over the world in recent years. According to the Report on Nutrition and Chronic Diseases of Chinese Residents (2020) (2), the overweight and obesity rates of children and adolescents under the age of 6 and 6–17 in China have reached 10.4% and 19.0%, respectively. Without taking intervention measures, the prevalence of overweight and obesity in children would reach 28%, with a total of 49.48 million children affected by 2030 (3). Childhood obesity can lead to impairments in bodily organ function, diminished mobility, and decreased physical fitness. Moreover, it has the potential to induce psychological and behavioral problems, such as social adjustment disorders and behavioral disorders, consequently leading to detrimental impacts on the holistic physical and mental health of children (4). Approximately half of the children who experience obesity in their early years are likely to persist in their obese state throughout adulthood (5), which will significantly increase the likelihood of developing diabetes, cardiovascular disease, cancer, reproductive disorders, and various other ailments (6). The rates of obesity have been rapidly rising in children and adolescents, along with the growing burden of disease and disability, will induce social and economic consequences for society, not only raising health-care expenditures but also impeding economic growth (7). A series of policies have been introduced at the national level to actively prevent and regulate children's nutrition issues in China. The “Healthy China 2030” Outline (8) explicitly recommends strengthening the control of children's diet and nutrition as well as promoting a healthy weight plan. The Implementation Plan for Prevention and Control of Childhood and Adolescent Obesity, which was jointly released in 2020 by the General Office of the National Health and Health Commission, the General Office of the Ministry of Education, and six other departments, calls for close collaboration between families, schools, and medical institutions, as well as for vigorously populating nutrition and health knowledge and optimizing weight management services for children and adolescents (9). Thus, it is clear that the issue of children overweight and obesity is serious and urgent, indicating that there is a pressing need for scientific promotion of pediatric obesity prevention and control.

Childhood plays a pivotal role in an individual's overall growth and development. The nutritional status experienced during this period not only impacts children's growth and development, but also has long-lasting effects on their health in adulthood (10). Extensive research has demonstrated that childhood obesity is influenced by a complex interplay of genetic, environmental, and other factors (11). Among these factors, eating behavior emerges as a particularly significant intervention point for the occurrence and progression of obesity. Children's various activities and psychological development cannot be separated from the interaction with the environment and the occurrence of children's behavior problems is the result of individual, family and social factors (12). Of these factors, the family unit serves as the initial milieu for a child's social development, wherein they acquire early life experiences and establish their initial behavioral patterns, attitudes, and beliefs (13). Given that children typically possess a limited social relationship, the family assumes a crucial role in the development of children's prosociety and their behavior.

The influence of the several intrinsic components has a synergistic effect on family as well. Previous studies found that the development of eating behavior in children was directly related to family structure, family economic status, family environment, family function, parent-child system, and the marital system (14, 15). Compared to fathers, mothers were the primary caregivers in the household (16). Additionally, the fact that grandparents live with their grandchildren is a common family structure in China, which increases the phenomena of grandparents gradually participating in family feeding, while it also links to childhood obesity (17). Home food environment influences children's eating behavior and nutritional status (18). Parents' comprehension of nutrition knowledge, level of education, and financial situation are related to children's food preferences (19). The findings of a cross-sectional study suggest that children raised by grandparents exhibit more nutritional imbalance and quicker eating speed (20). Besides, grandparents usually force children to eat and eliminate food waste, which leads to higher rates of obesity (20). These results highlight the significant influence parents have on their children's eating habits through their own dietary patterns, parenting style, attitudes towards parenting, and food preferences. Consequently, it is crucial for parents to actively participate in the establishment and regulation of their children's eating behavior. Existing studies have examined the influencing factors on various dimensions of eating behavior. However, there is a dearth of comprehensive scientific understanding specifically pertaining to obese children, as most studies have only explored factors from a singular dimension. Therefore, it is imperative to address the urgent issue of comprehensively analyzing the factors influencing obese children's eating behaviors, considering individual, family and social-related factors.

Some researchers currently consider that the theory and practice of weight control for children based on the family system is valuable, each family member impacts and is also affected by other family members since families are interconnected systems (21). Based on the principles of family system theory, the whole is greater than the sum of its parts. This implies that the dynamics encompassing the entire family unit, including the interactions between couples, parents, and children, bear substantial implications for the improvement of familial relationships and the facilitation of behavioral modifications (22). As a key member of the family system, children's behavior characteristics and inner attitudes and beliefs are greatly influenced by other family members. The interplay among family members collectively shapes the overall functioning of the family system, commonly referred to as family function, and any alterations in the composition of family members inevitably lead to consequential changes in the family as a whole. Kathrin et al. found a positive relationship between family cohesion and external eating behavior of children and a negative relationship between family cohesion and restrained eating of children (23). Cui Ying et al. showed that the degree of expressiveness, intellectual-cultural orientation and active-recreational were lower than control group,and the degree of family conflict and control were higher in children with obesity (24). These studies revealed that the whole family structure, family environment or family function may be related to children's eating behavior. The eating behavior of children may be influenced from a range of internal and external factors, thereby rendering family system theory a viable framework for its explication. However, the specific factors that significantly influence eating behavior remain unknown. To gain a comprehensive and systematic understanding of the predisposing factors in children with overweight or obesity, a cross-sectional survey was conducted to elucidate their role and effect. The objective of the present study is to examine the factors contributing to the development of eating behavior in overweight and obese children from the perspective of the family system.



2 Materials and methods


2.1 Participants

The present study was of a cross-sectional design. Our sample consisted of primary school students in Nanjing. A convenience sampling method was used. Samples were included due to the inclusion criteria: (1) aged 6 to <12 years; (2) used Chinese criteria defined by the National Health Commission of the People's Republic of China to screen overweight and obesity. Detailed criteria is attached in the Supplementary Materials. Exclusion criteria were: (1) patients with a systemic or metabolic disease, such as hyperthyroidism, hypothyroidism, diabetes mellitus type I, and Cushing's syndrome; (2) patients with a diagnosis of intellectual disability, attention deficit hyperactivity disorder (ADHD), developmental disability, nondevelopmental speech or language deficits; (3) using medication drugs, such as glucocorticoids, dexmethylphenidate hydrochloride, dextroamphetamine sulfate, lisdexamfetamine dimesylate, methamphetamine hydrochloride, methylphenidate, and methylphenidate hydrochloride.



2.2 Procedures

The purpose and significance of the investigation was explained ahead to the principals and teachers. Questionnaires were distributed online to parents through Electronic “Wen Juan Xing” tool (https://www.wjx.cn/). Individual, family and social-related factors measured in this study are listed in Table 1. The parents were informed about the aim of the study and a parental written consent was obtained for each child using a unified instruction. All the questionnaires were finished by the parents and their children on a voluntary basis. The questionnaire was a self-administered type of questionnaire, divided into two sections, each for parents and each for children. Height and body weight were self-reported by parents, and the body mass index (BMI) was calculated. The questionnaires were checked for completeness and any incomplete questionnaire would be discarded. All samples were collected according to protocols approved by the Committee of Nanjing Medical University (Ethical approval number: 2021-538). All participants included in the study provided written informed consent before investigation.


TABLE 1 Individual, family and social-related factors measured in the study.
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2.3 Measures


2.3.1 General infromation and socio-demographic questionnaire

The researchers designed the general information and socio-demographic questionnaire. The quesetionnaire was reported by parents. The general information includes children's age, gender and ethnicity. The socio-demographic characteristics include family structure, parents' educational level, parents' work status and place of residence. Besides, the information about the puberty status was extracted from the medical record and it was determined by a pediatrician experienced in the assessment of secondary sex characteristics according to the method of Tanner.



2.3.2 Dutch eating behavior questionnaire

Eating behavior was assessed using a validated Chinese version of the Dutch Eating Behavior Questionnaire (DEBQ-C), which was translated by Zhao et al. (25). This tool was used to assess three components of eating behavior: emotional, external, and restrained eating (26). All items were rated on a 3-point scale ranging from 1 (never) to 3 (often). The Cronbach's α for this scale was 0.78 and split-half reliability was 0.68. Higher scores suggest a higher level of emotional, external, and restrained eating.



2.3.3 Social anxiety scale for children

Regarding the Social Anxiety Scale for Children (SASC) (27), we employed the Chinese version of the SASC to evaluate children' social anxiety (28). The scale consisted of 10 items and 2 dimensions. SASC was found to have good psychometric properties, with adequate reliability and validity in Chinese population.



2.3.4 Depression self-rating scale for children

Depressive symptoms were assessed using the Depression Self-rating Scale for Children (DSRSC) (29). Answers are given on a three-grade scale (0 = never, 1 = sometimes, 2 = often). The Chinese version of the DSRSC has shown good psychometric properties.



2.3.5 International physical activity questionnaire

Physical activity was measured with the short Chinese version of the International Physical Activity Questionnaire (IPAQ-C) (30). It has been widely used in children by assessing the time spent walking, sitting, performing moderate-intensity physical activity, and performing vigorous-intensity physical activity.



2.3.6 Family environment scale

The Chinese Version of Family Environment Scale has 27 items and 3 subscales, which are family cohesion, family expressiveness and family conflict. The internal consistency reliability for the total scale was 0.937. The split half reliability is 0.505, and the retest reliability is 0.532, which showed good validity and reliability in Chinese students (31). A higher score represents more positive family impact.



2.3.7 Home food environment scale

Home Food Environment Scale was developed by Xiao Su et al, which consisted of 5 subscales (home feeding pattern, home food rules, family eating behavior, parent's nutrition literacy, home food availability) (18). The reliability and validity of the tool are adequate and it may be a useful tool in measuring the home food environment of school-aged children.



2.3.8 Family APGAR index

Family function was measured by the Chinese version of the Family APGAR Index (adaptability, partnership, growth, affection, resolve) (32). Each item was given a grade using a 3-point grading scale. The answer of “often” would receive 2 points, “sometimes” with 1 point and “never” with 0 points. A higher score indicates better family function. In this study, the Cronbach's α for the scale was 0.819.



2.3.9 One's memories of upbringing

Parenting Styles were measured by the Chinese version of the Short-Form of the Egna minnen av Barndoms uppfostran (One's Memories of Upbringing) (s-EMBU-c), which was adapted by Xin Song and was tested good reliability and validity (33). This scale consists of two parts of paternal parenting and maternal parenting (emotional warmth and understanding, excessive interference, punishment and harshness, rejection and denial). All the items were rated on a 4-point scale: never = 1, seldom = 2, occasionally = 3, and often = 4. Higher scores indicate parents' more tendency to adopt the parenting style.



2.3.10 Child feeding questionnaire

Parental control over child feeding as well as parental perceptions and concerns about obesity related to child feeding can be measured using the Child Feeding Questionnaire (CFQ), which was developed by Birch et al. (34). The Chinese version of CFQ is consisted of 8 dimensions and 32 items.



2.3.11 Kansas marital satisfaction scale

A three-item Kansas Marital Satisfaction Scale (KMSS), which can be completed on a seven-point Likert scale ranging from 1 (extremely dissatisfied) to 7 (extremely satisfied), was used to assess marital satisfaction (35).



2.3.12 Social support rating scale

The Social Support Rating Scale (SSRS) was compiled in 1986 by Chinese scholar Xiao Shuiyuan and it is consisted of 10 items (36). SSRS could be applied to assess subjective support, objective support and support utilisation.




2.4 Data analysis

The statistical analysis was conducted using SPSS Statistics, version 25.0 (IBM Corp), with P ≤ 0.05 considered significant. Descriptive statistics were calculated and expressed as means (standard deviations) for continuous variables, and frequencies (percentage) for categorical variables. The distribution was verified for its normality using the Shapiro–Wilk test. Differences between two groups were analyzed using a t-test or one-way ANOVA test for continuous data and the χ2 or Fischer's exact test for categorical data. Pearson's correlation analysis was used to analyze the correlation among continuous variables and eating behavior. Multiple linear regression analyses with forward stepwise selection were performed to analyze the effects of factors on eating behavior. In multiple linear regression analysis, potential variables which were associated with eating behavior (P < 0.1) in univariate analysis were entered, then the independent variables were entered. The indicators provided in the regression models included R2, adjusted R2, R2 change, F-value and standardization regression coefficient (β).




3 Results


3.1 Characteristics of study population

In this study, a total of 409 questionnaires were distributed, and 388 questionnaires were effectively recovered, with an effective recovery rate of 94.865%. Overall, 388 students (228 boys, 58.763%) with an average age of 9.224 ± 1.612 participated in the study. The majority of participants were living with parents (53.351%) and in more than half of the families both parents had a job. Most of the families resided in urban areas (84.728%). Characteristics of the sample and descriptive statistics of the key variables addressed in the study are presented in Tables 2, 3.


TABLE 2 Characteristics of children participated in the survey.
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TABLE 3 Characteristics of the families participated in the survey.
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3.2 Influence of general demographic factors, social-demographic factors, behavioral factors and eating behavior

There were no differences in the DEBQ scores according to general demographic factors, social-demographic factors and behavioral factors except age. In the univariate analysis, the significant differences regarding DEBQ scores were found between children aged 6–9 years and those aged >9 years. The results of univariate analysis of general demographic factors, social-demographic factors, behavioral factors and eating behavior are detailed in Table 4.


TABLE 4 Univariate analysis of general demographic factors, social-demographic factors, behavioral factors and DEBQ scores.
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3.3 Influence of family factors and eating behavior

There were no differences in the DEBQ scores between groups categorized by basic family-related factors, which were included parents' educational level, parents' employment status, marital status, monthly income of family, family structure and children's primary caregiver. Table 5 shows the results of the univariate analysis of family factors.


TABLE 5 Univariate analysis of family factors and DEBQ scores.
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3.4 Relationships between eating behavior and continuous variables

Table 6 displays the correlation analysis results for continuous variables. Correlation analysis indicated that parent's nutrition literacy (r = 0.118, P < 0.05), pressure to eat (r = 0.212, P < 0.01), perception of child weight (r = −0.112, P < 0.05) and family function (r = −0.563, P < 0.01) were significantly associated with children's eating behavior. With regard to psychosocial factors, children's social anxiety (r = 0.299, P < 0.01) and depressive symptoms (r = 0.081, P < 0.05) were in positive correlation with eating behavior. Relationship between parenting styles and eating behavior was also shown a positive tendency. Mothers' excessive interference (r = 0.141, P < 0.01) and rejection and denial (r = 0.178, P < 0.01) were significantly associated with children's eating behavior. Besides, significant associations were found between maternal punishment and harshness and eating behavior (r = 0.148, P < 0.01). Fathers' excessive interference (r = 0.141, P < 0.01) and rejection and denial (r = 0.149, P < 0.01) were significantly associated with children's eating behavior. The results of these analyses are summarized in Table 6.


TABLE 6 Correlation analysis of children's eating behavior and continuous variables.
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3.4.1 Multiple linear regression analyses

The multiple linear regression analyses were conducted to examine the relative independent contribution of the variables are presented in Table 7. All the independent variables that were associated with children's eating behavior in univariate analysis (P < 0.1) were entered into the multiple regression model. The independent variables included in the initial model were age, father's employment status, social anxiety, maternal punishment and harshness, parents' nutrition literacy, pressure to eat, family function and perception of child weight. These variables in the final model accounted for 20.7% of the variance.


TABLE 7 Multivariate linear regression modeling for factors of eating behavior.
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4 Discussion

This study systematically explores influencing factors of eating behavior in Chinese overweight and obese children. We found that age, father's employment status, social anxiety, maternal punishment and harshness, parent's nutrition literacy, parental perception of child weight, pressure to eat and family function, significantly impact the eating behavior of overweight or obese children.

In our study, age emerged as a crucial determinant in shaping children's eating habits, as these behaviors tend to develop early in life and persist into adulthood. However, as children get older, their needs for complementary foods increase and there is an increasing autonomy in the dietary intakes of children (37). This may lead to an increased tendency to buy energy-dense foods. Thus, it is imperative to prioritize the evaluation of eating behavior among primary school students aged 9–12. Some studies have indicated that movement behaviors, which encompass physical activity, sedentary behavior (including screen time), and sleep, play a significant role in the development of childhood overweight and obesity. Consequently, it is crucial to address issues such as physical inactivity, excessive sedentary time, and inadequate sleep as contributing factors to combat this prevalent health concern (38). However, we didn't find that these movement behaviors were associated with children's eating behavior. This may because children are in a period of increasing energy demand, and eating behavior can promote the body's energy intake. Although physical activity is considered as the main factor of energy consumption, it always at a low level in obese children (39).

Besides, the findings of this study indicate that social anxiety significantly contributes to the formation of eating behavior among children affected by obesity. Social anxiety is characterized as the apprehension or distress experienced when subjected to evaluation or scrutiny in social or performance-related situations (40). Children exhibiting social anxiety frequently exhibit heightened levels of nervousness, tension, or panic, particularly in response to interpersonal stressors, and may also harbor concerns regarding the adverse consequences of previous unfavorable encounters and potential negative outcomes in the future. Consistent with the prior research, obese children often experience negative social experiences than their non-overweight counterparts. Thus, social anxiety may be a particularly salient risk factor for body weight concerns and disordered eating (41).

Moreover, no significant differences were noted with respect to family structure in this study. In another word, children who live with grandparents and parents don't have worse eating behavior than children who live alone with parents or in other situations. This is different from previous studies that found children raised by grandparents have higher rates of overweight or obesity (42). The phenomenon that grandparents often participate in family feeding, taking the responsibility for food buying, cooking, feeding, and often participate in the care of grandchildren is common in China (42). However, the data in our study didn't show the effect that family structure is associated with children's eating behavior.

The presence of clear role division, open communication, and good norms within well-functioning families has the potential to foster healthy eating behavior in children. Annette's research further reveals a correlation between family dysfunction, negative family food-related experiences, and an increased likelihood of disordered eating (43). Previous studies have consistently suggested that a positive family system plays a crucial role in establishing and promoting beneficial health behavior, primarily through the mechanisms of role modeling, provision of healthy foods, and support for engaging in healthy eating practices (44).

In the linear regression model, we found the punitive and strict parenting style adopted by mothers is more likely to lead to poor eating behavior in obese children. Prior research has demonstrated that mothers frequently assume the role of feeders when engaging in the process of nourishing their children. Nevertheless, disciplinary and stringent approaches are more inclined to diminish children's resistance towards parental feeding practices. Additionally, certain studies corroborate the notion that authoritative parenting exhibits a positive correlation with improved weight-related outcomes, in contrast to alternative parenting styles (45, 46). A Chinese researcher also found that the scores of parents' emotional warmth and understanding in the obese group were lower than those in the normal group, while the scores of parents' rejection and denial, and excessive interference were significantly higher than those in the normal group (24). This suggests that parental rejection and denial, and excessive interference may be associated with children's weight, which is consistent with our findings. Nicole's et al. cross-sectional findings suggest that authoritative parenting may lead adolescents to adopt healthier eating habits and may be of higher quality, suggesting that parental parenting needs to be considered to enhance the effectiveness of family-based interventions (47). From these studies, we could clarify the relationships between parenting style and eating behavior.

An important finding is that parent's nutrition literacy plays a key role in the development of eating behavior. This reveals that parents who have lower nutrition literacy, their children are more likely to have unhealthy eating behavior, especially emotional eating. High nutrition literacy means that parents are more willing to encourage children to eat fruits and vegetables, focus on nutrition-related information, discuss nutrition-related information, read nutrition labels and have more nutrition knowledge, which may promote children to develop healthy eating behavior (18). Another significant factor in this study is parent's perception of a child's weight. When parents perceived that their child may be overweight or obese, they may adopt some measures to change child's eating behavior. In addition, Lu Xiaoyu et al. found that maternal parenting style affects children's BMI through the perception of children's weight (48). This relationship could also be explored in the future study.

The present results suggest that the social-related factors have limited influence on children's eating behavior. On the one hand, built environment factors affect children's energy expenditure more through recreational activities and commuting mode, so as to regulate their body weight (49). On the other hand, the predominant impact of parental feeding behavior on children's food selection may attenuate the association between the distribution of restaurants and convenience stores in the built environment and children's eating behavior (50). In terms of social support, greater emphasis was placed on extrinsic familial social connections, such as peers and neighbors, and the results indicated a tenuous correlation between social support and children's eating behavior, further underscoring the primary influence of parents on their children's eating habits.


4.1 Strengths and limitation

The current study conducted a comprehensive investigation into the impact of individual, family, and social-related factors on the emergence of eating behavior in overweight and obese children in China. The findings offer insights into the conflicting outcomes reported in prior research. By adopting a family system perspective, this study expands upon the individual-centric approach by examining multiple drivers, including individual factors, family systems, and social system factors. There are some new findings that are worth noting. We found that social anxiety is an important influencing factor of pediatric obesity. It is suggested that intervention programs can be designed to reduce children's social anxiety in the future. However, there are some limitations still need to be considered. Firstly, the study primarily utilized convenience sampling from two primary schools in Nanjing, which may lead to bias in the conclusion, weaken the external validity of the results and restrict the generalizability of the research findings. To enhance the scope of future investigations, it is recommended to conduct multi-center surveys across diverse regions. Additionally, due to the characteristics of variables, self-reported measures such as height, weight, physical activity, sleep time, and screen time were predominantly employed. This approach may introduce potential measurement bias in assessing outcomes and affect the correlation coefficient of the variables. Lastly, the utilization of a cross-sectional design may limit the ability to establish strong associations and elucidate the relationships between factors and eating behavior. In addition, since the development of obesity is multi-factorial, some genetic, and social, cultural and economic factors have not been included in the analysis, which is worthy of further exploration in future research. Despite not being a clinical trial, the findings of this study hold significance for the evaluation and mitigation of unhealthy eating behavior in overweight and obese children. Compared with biological variables and macro-level variables (e.g., economic, political, and cultural variables), relative variables of individual and family system are easier to be observed and interfered, which is also the advantage of this study.




5 Conclusion

In conclusion, it can be inferred that the determinants of children's eating behavior are likely to be multifaceted and intricate. We found age, father's employment status, social anxiety, maternal punishment and harshness, parents' nutrition literacy, pressure to eat, family function and perception of child weight have great effect on children's eating behavior who are overweight or obese. As early childhood is a critical timeline for child development, children's social anxiety, parenting style, parent's nutrition literacy, parent's feeding behavior and family function should be intervened to promote overweight and obese children's eating behavior. Intervention programs aimed at promoting healthy eating behaviors among children, thereby mitigating the risk of pediatric obesity, should primarily target parents. Additionally, these programs should specifically address children aged 9–12 or whose fathers are unemployed. Future research endeavors should further investigate the influence of these factors on eating behavior, exploring intricate associations and underlying mechanisms. This study offers a pioneering theoretical foundation for interventions targeting overweight and obese children's eating behaviors, thereby facilitating the promotion of healthy dietary habits. It is conducive to the promotion of healthy eating behavior, and has important significance for the prevention and treatment of childhood obesity.
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