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Objective: This study explores the intricate relationship between social support and eating behaviors in children and adolescents, considering the mediating role of eating self-efficacy and the moderating effects of body mass index (BMI) and weight concern.

Methods: Data from 1986 primary and secondary school students aged 8 to 17 in Shanghai, China, were analyzed using moderated mediation analysis.

Results: The results demonstrate a robust positive association between social support and eating self-efficacy, particularly prominent among individuals with low BMI (effect = 0.506, 95% CI [0.376, 0.636]). Moreover, the study highlights that eating behavior is influenced not only by eating self-control (β = −0.054, 95% CI [−0.062, −0.046]) but also by the interaction term between individuals’ perceptions of their body weight (β = −0.0008, 95% CI [−0.0015, −0.0001]).

Conclusion: Eating self-efficacy serves as a mediator in the relationship between social support and eating behavior, modulated by BMI and weight concern. Importantly, high weight concern significantly strengthens the mediating effect of eating self-efficacy on the relationship between social support and eating behavior, regardless of BMI.
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1 Introduction

In recent decades, obesity among children and adolescents has surged, with the prevalence rate increasing approximately eightfold (1). This escalation is closely tied to unhealthy eating behaviors, including the consumption of high-energy-dense foods and beverages (2). A study involving Bangladeshi adolescents aged 13–19 revealed that the likelihood of obesity among those with unhealthy eating behaviors was 1.634 (95% CI 1.495–1.786) compared to those with healthy eating behaviors (3). Despite numerous intervention studies targeting eating behaviors, treatments often fail shortly after initiation. This failure is largely attributed to our limited understanding of the psychological factors behind unhealthy eating behaviors and a flawed assumption that teenagers will readily modify their unhealthy behaviors solely in response to persuasion from teachers, parents, and other sources (4).

Eating behaviors have been shown to be associated with individual characteristics (e.g., body mass index) (5), interpersonal interactions (e.g., social support) (6), and an individual’s perceived confidence (i.e., self-efficacy) (7). Recent studies have suggested that social support serves as a positive impetus for healthy eating (8, 9). Furthermore, social support and self-efficacy are significantly correlated and play crucial predictive roles in healthy eating behaviors, as validated in populations such as pregnant women (2), athletes (10) and middle-aged and elderly individuals (11). Previous studies consistently indicate that higher levels of social support can enhance health dietary habits through self-efficacy, resulting in reduced fat intake and increased consumption of fruits and vegetables. However, there is limited understanding regarding the association between social support and healthy eating behaviors among children and adolescents in middle-income countries.

Building upon the Theory of Planned Behavior and the Health Action Process Approach, this study posits that social support fosters intentions and subsequently impacts eating behavior through the mediation of self-efficacy. Social support is defined as individuals’ perception of the care, support, and assistance received from family members, friends, and others (9, 12).

Demonstrated as a protective factor, social support has consistently shown a positive association with eating self-efficacy. Eating self-efficacy, also known as self-efficacy in weight management, reflects one’s confidence in self-regulation to achieve healthy eating behaviors despite temptations (13). Higher levels of eating self-efficacy indicate stronger self-regulation, leading to healthier eating behaviors.

BMI can significantly influence the psychological well-being of adolescents. For example, a study has found that obese adolescents often experience higher levels of self-consciousness and inner sensitivity (14). Groshon demonstrated that individuals with high BMI may internalize stereotypes of lacking self-control, leading to a reduction in eating self-efficacy (15). To better explore the psychological states of youths with different BMIs and their potential impact on eating behaviors, this study incorporates BMI as a moderating variable between social support and eating self-efficacy. It hypothesizes that high BMI may weaken the effect of social support on eating self-efficacy.

It is further hypothesized that the influence of eating self-efficacy on eating behavior is moderated by weight concern, which refers to an individual’s perception of their body weight. The hypothesis is grounded in the concept that “people will have greater self-efficacy if they perceive stronger motivation and severity” (16), and is supported by research confirming the interrelationships among weight concern, self-efficacy, and eating behavior (17, 18). Eating self-efficacy may be significantly correlated with increased adoption of diet-promoting behaviors, particularly notable when individuals express heightened concern about their weight.

In this study, we present a structural equation model aimed at uncovering the intricate pathways connecting social support with healthy eating behavior, utilizing eating self-efficacy as a mediator and BMI and weight concern as moderators (see Figure 1). Our aim is to enhance comprehension of the psychological mechanisms through which social support influences changes in eating behavior among children and adolescents. By addressing current research disparities, our study provides crucial insights for the development of effective weight loss interventions in the future.


[image: image]

FIGURE 1
Conceptual framework of this study.




2 Materials and methods


2.1 Participants and procedures

The cross-sectional study, employing cluster random sampling, was conducted in Shanghai, China, from October to December 2023. Jing’an District was specifically chosen as the study site due to its central location within Shanghai and its representation of the city’s average economic status. Within this district, a neighborhood administrative office (street office) was randomly selected. Subsequently, all public primary and secondary schools with four or more enrollment classes within the jurisdiction of this selected neighborhood administrative office were identified and enlisted. Random numbers were then assigned to each eligible school, and using a randomized selection process, two middle schools and two primary schools were chosen from this pool of eligible institutions. To accommodate the cognitive levels of younger students, data collection in primary schools covered grades 3 to 5. Additionally, in recognition of the transition pressures associated with higher education, junior high schools encompassed grades 6 through 8, while senior high schools included grades 10 and 11. The study questionnaire consisted of 166-items. Following the principle of sample size determination, which dictates that the sample size should statistically cover ten times the number of items (19), a minimum sample size of 1660 was determined. Factoring in a 20% non-response rate, the target sample size was set at 2075.

Based on the research objectives, we developed a web-based information system comprising of six modules encompassing demographic information, physical activity, eating behavior, sleep patterns, psychological aspects and social support. After consent was obtained from the participants and legal guardians, all eligible students accessed the system with the assistance of the researchers to complete the questionnaire autonomously. Furthermore, a professional team conducted physical examinations on students, including measurements of height, weight, visual acuity, and other relevant indicators.

A total of 2106 students completed the questionnaire, yielding 1986 (94.30%) valid responses. Among these, 1056 (53.18%) were male, and 930 (46.83%) were female. The surveyed population comprised 670 primary school students, 660 junior high school students, and 656 senior high school students, with ages predominantly falling between 8 and 17 years.



2.2 Measures


2.2.1 Anthropometric measures

Body weight (recorded to the nearest 0.1kg) and height (recorded to the nearest 0.5cm) were obtained during the physical examination. BMI values were then calculated using the formula: weight (kg)/height (m2).



2.2.2 Social support

Social support was measured by the Social Support Appraisals (SS-A) scale (20), consisting of three subscales: support from family, friends, and others outside of family and friends. This scale, comprising 20 items rated on a 5-point Likert scale, has been extensively utilized in Chinese adolescents (21). A total score was calculated by summing these items, with higher scores indicating greater perceived social support. In the present study, the Cronbach’s α coefficient for the entire scale was 0.849.



2.2.3 Eating self-efficacy

Participants’ eating self-efficacy was evaluated using the Weight Efficacy Lifestyle Questionnaire Short-Form (WEL-SF), originally developed by Matthew M. Clark (22) and revised by G. E. Ames (23). This 8-item questionnaire has been validated to assess self-efficacy judgments regarding eating behavior (24), with a higher total summed score indicating stronger eating self-efficacy. The questionnaire demonstrated strong psychometric properties in the current sample (Cronbach’s α = 0.937).



2.2.4 Weight concern

Body weight concern was assessed using The Weight Concerns Scale (WCS) (25), a valid measure consisting of five items rated on a Likert-type scale ranging from 4 to 7 points (26). This scale was developed based on the observed strong association between eating disorder symptoms and concerns related to body weight, with higher scores indicating greater weight concerns. In our study, the Cronbach’s α coefficient for this scale was computed at 0.788.



2.2.5 Eating behavior

The eating behavior questionnaire was adapted from the Chinese Adolescent Health-Related Behavior Survey (27). It comprises 10 items assessing the frequency of consumption of fruits, vegetables, dairy products, and unhealthy foods (snacks, sugar-sweetened beverages, desserts, and fried foods). Additionally, it calculates the frequency of breakfast consumption, dining at Western-style fast food restaurants and street vendors, and identifies whether there is selective eating behavior. Unhealthy eating behavior was indicated by a higher total score, the internal consistency of this data was α = 0.628.




2.3 Data analyses

Social support, eating self-efficacy, eating behavior, BMI, and weight concern were included in the analyses, with social support serving as the independent variable and eating behavior as the dependent variable. Spearman correlations were utilized to explore both the intra- and inter-relationships among the variables. We examined the distribution of variables and standardized weight concern, social support, eating self-efficacy, and BMI. SPSS Statistics Version 27.0, incorporating the PROCESS macro-instructional software Model 21 (28) with 5000 bootstrapped resamples, was employed to investigate whether eating self-efficacy mediates the relationship between social support and eating behavior, and whether this mediation is moderated by BMI and weight concern when adding gender as a covariate. A simple slope test was then used to examine the moderator effect (29).




3. Results


3.1 Descriptive analysis results

Table 1 presents the descriptive analysis and bivariate analysis of the variables under investigation. Participants exhibited a moderate to high level of social support (Mean = 50.030) and relatively high eating self-efficacy (Mean = 55.390), indicating a strong confidence in overcoming challenges associated with excessive eating. Additionally, a significant positive correlation was observed between social support and eating self-efficacy (r = 0.218, p < 0.001), suggesting that higher levels of social support were associated with greater eating self-efficacy. Furthermore, both social support (r = −0.222, p < 0.001) and eating self-efficacy (r = −0.033, p < 0.001) demonstrated significant negative correlations with eating behavior, indicating that higher scores in social support and perceived eating self-efficacy were associated with lower scores on eating behavior questionnaires and fewer unhealthy eating behaviors.


TABLE 1 Descriptive statistics and correlation analysis.
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3.2 Moderated mediation analysis results

Table 2 displays the direct relations between social support, eating self-efficacy and eating behavior, as well as the indirect effects of social support on eating behavior mediated by eating self-efficacy, as moderated by BMI and weight concern. Figure 2 illustrates the results of the model testing, highlighting statistically significant paths (p < 0.05). The model significantly predicted eating behavior, R-squared = 0.13, F = 69.90, p < 0.001.


TABLE 2 Moderated mediation analysis results.
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FIGURE 2
Moderated mediation model with indirect and direct effects of eating self-efficacy and social support on eating behavior. *Indicates significant paths: *p < 0.05, **p < 0.01, ***p < 0.001.


Social support exhibited a significant negative relationship with eating behavior (β = −0.067, p < 0.001), supporting the hypothesis that higher levels of social support are associated with healthier dietary patterns. Furthermore, increased social support was significantly linked to higher eating self-efficacy, moderated by BMI (β = 0.385, p < 0.001), while eating self-efficacy was significantly associated with healthy eating behavior moderated by weight concern (β = −0.054, p < 0.001). This suggests that social support indirectly promotes healthy eating behavior by enhancing eating self-efficacy. To be more specific, through eating self-efficacy, the impact of social support is particularly robust when BMI is low and weight concern is high (conditional indirect: −0.032, 95% CI from −0.043 to −0.013). Conversely, the indirect effect is minimal among adolescents with high BMI and low weight concern (conditional indirect: −0.012, 95% CI from −0.025 to −0.006). Moreover, high weight concern can mitigate the impact of high BMI, with the effect being amplified when both BMI and weight concern are high (conditional indirect: −0.017, 95% CI from −0.035 to −0.008).



3.3 Simple slope analysis results

To further elucidate the moderation effects, moderators were categorized by addition or subtraction of one standard deviation from the mean, and simple slope tests were carried out to explore the relationships (see Table 3). As depicted in Figure 3, with increasing BMI, the effect diminishes, suggesting that social support has a stronger influence on eating self-efficacy among adolescents with lower BMI. Specifically, when BMI is low (−1 SD), the effect is 0.506 (p < 0.001). When the value reaches the mean, the influence decreases to 0.385 (p < 0.001). Further increasing the moderator value to high (1 SD) results in a decreased influence of 0.265 (p < 0.001).


TABLE 3 Moderation analysis results.

[image: Table 3]

 
[image: image]

FIGURE 3
Simple slope analysis: relationship between social support and eating self-efficacy moderate by BMI.


The simple slope test examines the interaction between eating self-efficacy and weight concern on eating behavior (see Figure 4). Eating self-efficacy significantly contributes to healthy eating behavior to a greater extent when weight concern is high (effect = −0.063, p < 0.001) compared to when it is low (effect = −0.045, p < 0.001). Notably, individuals with high weight concern and low levels of eating self-efficacy exhibit elevated scores on the eating behavior questionnaire, indicating unhealthy eating behavior. These findings underscore the importance of a positive combination of eating self-efficacy and weight concern for fostering healthy eating behavior.
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FIGURE 4
Simple slope analysis: relationship between eating self-efficacy and eating behavior moderate by weight concern.





4 Discussion

To our knowledge, this study represents a pioneering attempt to introduce a conceptual model examining whether self-efficacy mediates the relationship between social support and eating behavior among children and adolescents in China. The findings from a substantial dataset support our hypothesis that self-efficacy mediates the association between social support and eating behavior, with BMI and weight concern moderating these effects.

The results revealed strong associations between social support, eating self-efficacy, and healthy eating behavior. Consistent with prior research (2, 13), individuals experiencing greater social support showed increased eating self-efficacy, leading to enhanced healthy eating behaviors. Furthermore, compared to adolescents with high BMI, those with low BMI exhibited stronger indirect effects. In other words, high social support brings about stronger eating self-efficacy among adolescents with low BMI, thereby improving their healthy eating behavior. A cross-sectional study in Finnish adults also found that a weak healthy self-efficacy was associated with increasing BMI, and perceived healthy self-efficacy correlated with a healthy food pattern (30). Additionally, the study revealed that regardless of BMI, social support significantly influenced healthy eating behavior through eating self-efficacy, particularly when weight concern was high. However, low eating self-efficacy in adolescents coupled with high weight concern paradoxically increased unhealthy eating behaviors. Previous research has underscored the link between weight concern and eating disorders, where heightened weight concern heightened the risk of binge eating (31). A plausible explanation is that heightened weight concern elevates the risk of binge eating, coupled with low eating self-efficacy, resulting in inadequate self-control and increased unhealthy eating behaviors. Overall, these findings highlight a combination of positive social support, eating self-efficacy, and weight concern in improving healthy eating behaviors and facilitating weight loss.

This article not only holds theoretical significance by addressing a research gap concerning the mechanisms of social support and dietary behavior among children and adolescents but also offers practical implications. It urges policymakers to integrate support from various sectors of society to develop specialized solutions for addressing the increasingly serious issue of childhood and adolescent obesity. Social support is consistently believed to contribute to the development of healthy eating behaviors, including the establishment of supportive environments and the provision of public weight-loss programs (32). Additionally, study by Gitta et al. emphasize that it is not solely the provision of social investment that matters, but also the enhancement of the public’s subjective perception of the usefulness of social resources and support mechanisms, which further aids in the development of healthy eating behaviors (8). Research indicates that self-efficacy plays a crucial role in fostering healthy dietary behaviors (33). Moreover, parental dietary practices, feeding methods, and communication styles with their children can influence their children’ s autonomy regarding eating behaviors and food choices (34, 35). Hence, collaborative efforts among families, schools, and community health centers are essential to conduct dietary self-regulation training for obese and overweight students, imparting knowledge on healthy eating, enhancing awareness, establishing correct self-image perceptions and weight perceptions. While improving eating self-efficacy, it is important to recognize the potential health risks associated with high BMI, increase weight concern, and promptly assist overweight adolescents in achieving weight loss goals.

While this study advances our understanding of the associations between social support and eating behavior, it is important to recognize several limitations. Firstly, the study data are cross-sectional, which restricts the ability to establish definitive directional relationships among the variables. Variables in the model, particularly BMI, weight concern, and social support, are subject to change over time. Therefore, longitudinal studies are essential to accurately monitor these fluctuations and their impact on eating behavior. Secondly, due to cost considerations, self-reported eating behavior questionnaires were used, assessing the frequency of consumption of various food items rather than quantifying absolute amounts. This approach may introduce biases, and ideally, more comprehensive questionnaires or 24-h dietary recalls should be employed. Thirdly, this study did not account for the influence of parental food practices, which may introduce bias into the data. This underscores the importance of considering confounding variables in future research to ensure the accuracy of results. Finally, the limited generalizability of the study findings may be attributed to specific sample characteristics, as the study only included primary and secondary school students from Shanghai. Future research should include data from more economically disadvantaged areas to confirm the external validity of the results.

In conclusion, the present study suggests that eating self-efficacy serves as a valid mediator of the influence of social support on eating behavior among Chinese children and adolescents. This mediation effect varied depending on BMI and weight concern; individuals with a lower BMI exhibited stronger eating self-efficacy, while high weight concern facilitated the transformation of social support into healthier eating behaviors through eating self-efficacy.
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N =1986; **p < 0.01, ***p < 0.001.
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