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ABSTRACT: Background: Depression is prevalent among female college students, with eating behavior potentially
related to this issue. This study examines the relationship between eating behavior and depression, focusing on
the role of social appearance anxiety and physical activity. Methods: We recruited 2161 female college students
from nine universities in China via convenience sampling. Data was collected via an online questionnaire. Eating
behavior was assessed via the Eating Behavior Scale short form (EBS-SF), depression was measured via the Center for
Epidemiological Studies Depression Scale (CES-D), social appearance anxiety was evaluated via the Social Appearance
Anxiety Scale, and physical activity was assessed via a single-item question. Descriptive statistics were analyzed via
SPSS 26.0, and moderated mediation analysis was conducted via PROCESS version 3.5. Results: Unhealthy eating
behavior was significantly associated with higher levels of depression (f = 0.285, p < 0.001). Social appearance anxiety
mediated this relationship, accounting for 46% of the total effect (f = 0.132, 95% CI = [0.108, 0.158]). The interaction
effect between eating behavior and physical activity was significantly and negatively correlated with depression
(B =—0.052, p < 0.01). The association between eating behavior and depression was stronger under conditions of
low physical activity (f = 0.210, p < 0.001) than under conditions of high physical activity (f = 0.105, p < 0.001).
Conclusions: Integrating nutritional guidance, body image acceptance training, and exercise promotion into campus
mental health programs is crucial for addressing depression in female college students. Future research should use
longitudinal designs and broader participant ranges to increase the general applicability of the findings.

KEYWORDS: Depression; eating behavior; social appearance anxiety; physical activity; female college; students;
mental health; moderated mediation

1 Introduction

Depression, a prevalent mental health issue, has emerged as a significant global public health
concern [1]. Survey data show that worldwide depression rates have increased, with the number of new
cases increasing from 172 million in 1990 to 258 million by 2017, reflecting an almost 50% increase [2-4].
By 2030, depression is expected to become the leading cause of disease burden worldwide [5,6]. Studies
also show that women are approximately 1.5-2 times more likely to experience depression than men are,
regardless of where they live [7-9]. Although depression rates are generally higher in Western countries,
many problems still exist in Asia, especially among female college students [10,11]. First, college is a critical
transition period from adolescence to early adulthood. The pressures from academic performance, job
competition, relationships, and family expectations all add up and make female students more likely to
experience depression [12,13]. Second, research on hormones and the body’s stress response indicates
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that women are more vulnerable to emotional stress [14,15]. Third, traditional gender roles and family
expectations can add even more psychological burdens [16,17]. The mental health education and support
system in China is not as advanced as that in some other countries. This means that many students do
not seek help and that their depression remains hidden, but is still very harmful [18,19]. Therefore, it is
important to study the causes of depression among female college students and find ways to help them.

Eating behavior, a modifiable health behavior, has been increasingly linked to depression [20,21]. Many
studies have shown that unhealthy eating habits, such as eating too much sugar or fat or not eating regularly,
can increase the risk of depression [22-25]. This occurs through processes such as inflammation, oxidative
stress, and imbalances in brain chemicals [26,27]. Fast food culture and poor nutrition are prevalent among
college students [28]. Women are also more likely to be influenced by societal pressures to be thin, which
can lead to unhealthy eating habits and more psychological distress [29]. While Western countries have
conducted extensive research on this topic, a notable lack of evidence remains from Asia, particularly
China. Existing studies on Chinese female college students have primarily focused on describing unhealthy
dietary habits, but few have explored the psychological mechanisms explaining how eating behavior
translates into depressive symptoms. Therefore, this study focused on Chinese female college students to
explore how eating behavior influences depression and the underlying mechanisms. This research helps
us better understand the causes of depression and provides a basis for developing targeted mental health
interventions.

2 Literature Review and Hypothesis Development

2.1 Eating Behavior and Depression

The monoamine hypothesis of depression suggests that depression may be linked to lower activity
of certain brain chemicals called monoamines, such as norepinephrine and serotonin (5-HT), especially
in areas such as the hypothalamus and limbic system [30]. Social rhythm theory also highlights that the
fast pace of modern life and irregular eating habits can disrupt our body clocks and the stability of our
neuroendocrine system, thereby increasing the risk of depression [31,32].

Physically, irregular eating behaviors, such as binge eating or extreme dieting, can cause blood sugar
levels to fluctuate widely [33,34]. This, in turn, can affect the production and release of monoamines, such
as serotonin, in the brain [35,36]. Keeping these brain chemicals in balance is important for maintaining a
stable mood. Research has backed this up. For example, people who binge eat often experience mood swings,
possibly because the temporary comfort from eating clashes with the guilt that follows [37,38]. Research
has indicated that individuals with erratic eating patterns tend to exhibit higher levels of depression than
their counterparts who maintain regular meal routines do, underscoring the mood-enhancing benefits of
consistent eating habits [39]. Among the demographics of college students, disparities in eating behaviors
between genders are especially notable [40]. It has been documented that female college students, driven by
societal norms and ideals of physical attractiveness, are more inclined to pursue stringent dietary regimens
to attain a perceived ideal physique [41,42]. Moreover, when confronted with stress or emotional upheaval,
female college students are more apt to utilize food as a coping mechanism, which can result in binge
eating episodes [43-45]. Collectively, these findings underscore the intricate link between eating behavior
and depression and emphasize the pivotal role that eating habits play in the manifestation of depressive
symptoms among female college students. Consequently, delving into the correlation between eating
behavior and depression in this specific cohort is both highly significant and valuable for enhancing the
overall well-being of college students.
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2.2 The Mediating Role of Social Appearance Anxiety

Social appearance anxiety is the apprehension people experience about how they appear to others [46,47].
This kind of anxiety is relatively common among college students [48]. With social media being so
popular and everyone always judging appearances, this anxiety has worsened [49]. According to social
comparison theory, people frequently compare their physical appearance to that of others when interacting
socially [50,51]. If they feel that they do not measure up, they fear what others might think, leading to social
appearance anxiety [52]. The idealized and overly edited body images on social media increase pressure on
college students regarding their appearance, increasing their sensitivity and anxiety looks [53,54].

Social appearance anxiety is closely connected to both eating behavior and depression [55,56]. On
the one hand, owing to their fear of negative judgments, college students might adopt extreme eating
habits to appear better and gain social approval [57-59]. However, these eating habits can disrupt physical
well-being and increase the likelihood of depression. On the other hand, social appearance anxiety is a
constant source of negative stress, leading to self-doubt and avoidance of social situations, which can
harm mental health and increase the risk of depression [60,61]. Empirical studies have consistently shown
that social appearance anxiety plays a mediating role in the relationship between eating behavior and
depression in female college students. For example, research has shown that female college students with
higher levels of social appearance anxiety are more likely to engage in irregular eating habits, such as
binge eating or extreme dieting. These habits can disrupt blood sugar levels and neurotransmitter balance,
further exacerbating depressive symptoms [62]. Additionally, social appearance anxiety has been shown to
significantly predict the severity of depressive symptoms in female college students over time [63]. Given
these findings, understanding the mediating role of social appearance anxiety is crucial for developing
targeted interventions to improve the mental health of female college students.

2.3 The Moderating Role of Physical Activity

Physical activity plays a key role in the relationship between eating behavior and depression in college
students [64,65]. According to the stress buffering model, staying active can help protect mental health
from the negative effects of stressors, such as irregular eating [66,67].

From a physical standpoint, regular exercise helps the brain produce and release chemicals such as
dopamine and endorphins, which can improve mood and reduce depression symptoms. Exercise also
boosts the immune system and regulates hormones, counteracting some of the harm caused by poor eating
habits [68-70].

On the psychological side, physical activity can increase self-esteem, self-efficacy, and body
satisfaction [71]. It helps people feel better about themselves and reduces their anxiety about their
appearance [72]. Self-determination theory suggests that exercise could meet people’s autonomy,
competence, and connection needs. This helps build mental toughness and manage emotions effectively.
Additionally, exercise often involves social interaction, which can help reduce feelings of isolation and
lower the risk of depression [73].

Studies have demonstrated that college students who engage in regular moderate-intensity exercise
tend to experience lower levels of depression than their more sedentary peers do [74,75]. Additionally,
research has indicated that exercise can mitigate the association between social appearance anxiety and
depression by increasing body satisfaction and self-esteem [76,77]. Although the positive impact of physical
activity on mental health is widely recognized, its role in buffering the relationship between eating behavior
and depression is still not fully understood. Thus, exploring how physical activity moderates this relationship
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in female college students is essential for creating effective interventions to improve mental health and
overall well-being in this population.

2.4 The Present Study

Drawing from the preceding discussion, the current study proposes the following hypotheses: (1) eating
behavior and depression are significantly correlated among female college students; (2) social appearance
anxiety serves as a mediator in the relationship between eating behavior and depression; and (3) physical
activity acts as a moderator in the relationship between eating behavior and depression.

This study aims to provide a theoretical basis for developing targeted prevention and intervention
strategies for depression in female college students. By helping them establish healthy eating habits,
reducing social appearance anxiety, and encouraging participation in physical activity, we hope to support
their overall psychological well-being and promote healthy development. The hypothesized model is shown
in Fig. 1.

Social Appearance Anxiety

H2 H2

H1
Eating Behavi Depression

H3

Physical Activity

Figure 1: Hypothesized model diagram.

3 Materials and Methods

3.1 Participants and Procedure

To determine the required sample size for our moderated mediation analysis, we utilized G*Power 3.1
software, which specifies a medium effect size (f? =0.15), an alpha level of 0.05, and a statistical power of 0.80.
The analysis indicated that a minimum of 119 participants would be needed to ensure adequate statistical
power [78]. Considering the number of questionnaire items, we set our target sample size to 350, following
the rule of 10-15 times the number of items [79]. We recruited participants via convenience sampling from
nine universities in Yunnan and Guizhou Provinces, China, between April and June 2024 and collected data
through an online questionnaire. The selection of universities in these two provinces was purposeful, as
both regions have relatively high proportions of ethnic minority students. Including institutions from these
areas enabled us to recruit a more culturally diverse sample and enhance the heterogeneity of the participant
population. The inclusion criteria for the study were as follows: (1) currently enrolled as a full-time female
university student in China, excluding those majoring in physical education; (2) aged 18 years or older;
and (3) willing to provide informed consent. The exclusion criteria were as follows: (1) completion time
that was too short; (2) response pattern; and (3) diagnosis of a psychological or psychiatric disorder. To
ensure data quality, we restricted the number of submissions to one per IP address. A total of 2161 valid
questionnaires were retained from the initial 2238 collected. This resulted in a final sample substantially
larger than the minimum required, providing robust power for detecting both main effects and interaction
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effects in the moderated mediation model. The participants received a ¥2 incentive (=approximately $0.28).
Informed consent was obtained from all participants, who were assured of anonymity, data confidentiality,
and their right to withdraw at any time. The study was approved by the Institutional Review Board of
Jiangxi Normal University (IRB-JXNU-PEC-20240104) and conducted in accordance with the Declaration of
Helsinki.

3.2 Measures

3.2.1 Eating Behavior

We used the short form of the Eating Behavior Scale (EBS-SF) to assess eating habits. This scale was
revised by Tayama et al. [80] on the basis of item response theory and was translated into Chinese by Ge
et al. in 2023 [81]. It has 7 items rated on a 4-point scale from 1 (strongly disagree) to 4 (strongly agree).
Higher total scores indicate worse eating behaviors. For example, one item is “I do not feel satisfied unless I
eat until I am full”. In this study, the Cronbach’s o for this scale was 0.81, indicating good reliability.

3.2.2 Depression

To screen for depression, we used the Center for Epidemiological Studies Depression Scale (CES-D),
developed by Radloff [82]. This scale has 20 items, including 16 negative and 4 positive emotions. Negative
items are scored from 0 (none) to 3 (almost every day), whereas positive items are reverse-scored. The
total score is the sum of all 20 items. Scores < 15 indicate no depression symptoms, scores ranging from
16-19 suggest possible depression, and scores > 20 indicate definite depression. For example, negative
items include “I feel that everything I do is an effort”, and positive items include “I feel hopeful about the
future”. This scale is widely used for assessing depression in college students and has good reliability and
validity [83]. In this study, the Cronbach’s « for this scale was 0.97, indicating good reliability.

3.2.3 Social Appearance Anxiety

We used the Social Appearance Anxiety Scale, developed by Hart et al. [84], to measure anxiety about
appearance in social situations. It has 16 items, with the first item scored in reverse. The items are rated on a
5-point scale, and higher scores indicate greater anxiety about appearance in social situations. For example,
one item is “I worry that others will judge my appearance in social situations”. This widely used scale has
good reliability and validity [85,86]. In this study, the Cronbach’s « for this scale was 0.76, indicating good
reliability.

3.2.4 Physical Activity

Physical activity was measured with a single question: “Over the past 7 days, how many days did
you engage in at least 20 min of exercise or activity that made you sweat or breathe heavily?” Participants
could respond with a number ranging from 0 to 7 days. This method of assessment has been employed in
previous studies [87-90].

3.3 Data Analysis

We used SPSS 26.0 (IBM Corp., Armonk, NY, USA) for data entry, cleaning, and descriptive statistics.
To test the moderated mediation model, we employed PROCESS macro v3.5 (Andrew F. Hayes, Boulder, CO,
USA; http://www.processmacro.org). Specifically, we examined how eating behavior predicts depression
through the mediator of appearance anxiety, with physical activity acting as a moderator. Statistical
significance was evaluated using two-tailed tests with a significance level of p < 0.05. For the mediation
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analysis (Model 4), we used 5000 bootstrap samples to estimate the mediation effect. A significant mediation
was indicated if the 95% confidence interval (CI) did not include zero [91]. We first standardized the
physical activity variable for the moderation analysis (Model 5). We then divided the samples into high- and
low-physical activity groups on the basis of one standard deviation above and below the mean. This allowed
us to examine the interaction between physical activity and the mediation path more clearly. A significant
interaction term suggested that physical activity moderated the relationship between the variables. To
ensure the robustness of our model, we conducted independent samples ¢ tests and one-way ANOVA to
examine differences in the dependent variable (depression) across demographic variables such as place
of birth, ethnicity, and education. Variables that showed significant differences were included as control
variables in the subsequent analyses to account for their potential confounding effects. This approach
helped us to isolate the specific effects of eating behavior, appearance anxiety, and physical activity on
depression while controlling for demographic influences.

4 Results
4.1 Demographic Characteristics of the Participants

The final sample included female college students aged 18 to 31 years (M = 20.47, SD = 1.93). Most
were undergraduates (88.48%), with 53.36% having a BMI of 18.5-23.9, 55.76% being born in urban areas,
77.74% being of Han ethnicity, and 37.16% majoring in Liberal Arts. Significant differences in depression
scores were found across education level, BMI, place of birth, and ethnicity (all p < 0.01). The details are
presented in Table 1.

Table 1: Demographic characteristics of the participants (N = 2161).

Variables n (%) Mean (SD) F/t P
Education

Undergraduates 1912 (88.48) 12.66 (11.69) 5.935 <0.01
Master’s students 225 (10.41) 10.56 (8.61)

Doctoral students 24 (1.11) 17.88 (21.29)

BMI

<185 497 (23.00) 12.08 (11.20) 9.470 <0.001
18.5-23.9 1153 (53.36) 13.61 (13.61)

24-27.9 383 (17.72) 10.51 (6.82)

>28 128 (5.92) 10.09 (2.19)

Place of birth

City 1205 (55.76) 13.51 (13.29) 4771 <0.001
Country 956 (44.24) 11.23 (8.84)

Ethnicity

Han 1680 (77.74) 12.82 (12.03) 2.650 <0.01
Minority 481 (22.26) 11.40 (9.79)

Subject major

Liberal arts 803 (37.16) 12.44 (12.34) 0.598 0.616
Natural sciences 619 (28.65) 12.70 (12.25)

Engineering and technology 431 (19.94) 12.85 (10.93)

Arts 308 (14.25) 11.78 (8.71)

Note: The mean and standard deviation (SD) values represent the depression scores measured by the Center for Epidemiological
Studies Depression Scale (CES-D). The F/t values and p values indicate the statistical significance of differences in depression
scores across the various demographic factors. p < 0.05 indicates significance. BMI: Body Mass Index.
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4.2 Preliminary Analyses

We used Harman’s single-factor test to check for common method bias from the self-reports of female
college students. The analysis revealed 3 factors with eigenvalues greater than 1. The first factor explained
33.01% of the variance, below the 40% cutoff [92]. This means that common method bias was not a major
issue in this study.

Table 2 shows the means, standard deviations, skewness, and kurtosis for eating behavior, social
appearance anxiety, depression, and physical activity. It also outlines the relationships between these
variables. Eating behavior (mean = 2.17, standard deviation = 0.62) was connected to social appearance
anxiety (r = 0.320, p < 0.01). Social appearance anxiety (mean = 2.96, standard deviation = 0.84) was linked
to depression (r = 0.474, p < 0.01) and was negatively related to physical activity (r = —0.298, p < 0.01).
Depression (mean = 12.50, standard deviation = 11.58) was negatively related to physical activity (r = —0.147,
p < 0.01). These results show that the variables we studied are all somehow connected.

Table 2: Descriptive statistics and correlations (N = 2161).

Variables M £ SD Skewness Kurtosis 1 2 3 4
1. Eating behavior 2.17 £ 0.62 0.92 0.47 1

2. Social appearance anxiety 2.96 + 0.84 0.03 —0.13 0.320™* 1

3. Depression 12.50 + 11.58 2.24 4.68 0.292** 0.474™* 1

4. Physical activity 2.50 £+ 2.15 0.56 —0.95 —0.062** —0.298* —0.147** 1

Note: **p < 0.01. M: mean; SD: standard deviation.

4.3 The Mediation Analyses

We checked for multicollinearity and found that the highest variance inflation factor among all
the variables was only 1.219, which is far below the threshold of 10, indicating that multicollinearity
was not a concern in our analysis [93]. After standardizing the variables, we used Hayes’ PROCESS
Model 4 to test the mediating role of social appearance anxiety. After controlling for education, place of
birth, ethnicity, and BMI, we found that eating behavior was significantly and positively correlated with
depression (ff = 0.285, p < 0.001). Even after social appearance anxiety was added to the model, eating
behavior remained significantly correlated with depression (f = 0.153, p < 0.001). Additionally, eating
behavior was significantly and positively correlated with social appearance anxiety (f = 0.315, p < 0.001), and
social appearance anxiety was significantly and positively correlated with depression (8 = 0.418, p < 0.001)
(see Table 3). Bootstrap analysis with 5000 samples indicated that the path from eating behavior to social
appearance anxiety to depression was significant (f = 0.132, SE = 0.013, 95% CI = [0.108, 0.158]), accounting
for 46% of the total effect (see Table 4). This confirms the partial mediating role of social appearance
anxiety. These findings support the hypotheses that there is a significant link between eating behavior and
depression (Hypothesis 1) and that social appearance anxiety mediates the relationship between eating
behavior and depression (Hypothesis 2). See Fig. 2 for details.
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Figure 2: The mediating effect of social appearance anxiety on the relationship between eating behavior and

depression in Chinese female college students (***p < 0.001).

Table 3: Mediating effect regression results (N = 2161).

Model 1 Model 2 Model 3

Variables (Depression) (Social Appearance Anxiety) (Depression)
B t B t B t
Eating behavior 0.285 13.837*** 0.315 15.440*** 0.153 7.747***
Social appearance anxiety - - - - 0.418 21.165***
Education —0.079 —1.408 —0.127 —2.271% —0.026 —0.511
Place of birth —0.159 —3.828** —0.095 —2.299* -0.119 —3.155**
Ethnicity —0.110 —2.238* —0.108 —2.215* —0.065 —1.448
BMI —0.041 —1.605 —0.035 —-1.361 —0.027 —1.142
R? 0.096 0.110 0.251
F 45,644 53.026*** 120.585***
Note: *p < 0.05; **p < 0.01; ***p < 0.001. BMI: Body Mass Index.
Table 4: Bootstrap mediation analysis (N = 2161).
95% Mediated

Path p BootSE BootLLCI BootULCI Proportion
Total effect 0.285 0.021 0.244 0.325 100%
Direct effect 0.153 0.020 0.114 0.192 54%
Indirect effect 0.132 0.013 0.108 0.158 46%

Note: SE: Standard Error; LLCI: Lower Limit of the Confidence Interval; ULCI: Upper Limit of the Confidence Interval.

4.4 Moderated Mediation Models

We used SPSS PROCESS Model 5 to test the moderated mediation model. After controlling for education,
place of birth, ethnicity, and BMI, the results shown in Table 5 indicated that the interaction between eating
behavior and physical activity was significantly and negatively correlated with depression (8 = —0.052,
p < 0.01). This finding supports Hypothesis 3, which posits that physical activity moderates the relationship

between eating behavior and depression.

To clearly show the moderating effect, we divided the sample into two groups on the basis of physical
activity level (+1 SD) and performed simple slope analyses. Under low physical activity conditions, eating
behavior was significantly positively correlated with depression (f = 0.210, p < 0.001). However, under high
physical activity conditions, this effect remained significant but was much weaker (§ = 0.105, p < 0.001).
These findings suggest that the association between eating behavior and depression is weaker at higher

levels of physical activity. See Fig. 3 for details.
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Table 5: Moderated mediation regression results (N = 2161).

Model 1 Model 2

Variables (Social Appearance Anxiety) (Depression)
B t B t

Eating behavior 0.315 15.440™ 0.158 7.973***
Social appearance anxiety - - 0.407 19.629"**
Physical activity - - —0.016 —0.837
Eating behavior x physical activity - - —0.052 —2.988"*
Education —0.127 —2.271* —0.020 —-0.399
Place of birth —0.095 —2.299* —0.116 —3.081**
Ethnicity —0.108 —2.215* —0.064 —1.421
BMI —0.035 —-1.361 —0.026 —-1.092
R? 0.110 0.255
F 53.026** 91.951***

Note: *p < 0.05; **p < 0.01; ***p < 0.001. BMI: Body Mass Index.

0.80 -
—8— Low Physical activi
0.70 4 Y v
0.60
050 4 0.210
S 0404
S
20304
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0.20 4
0.00 T 1
LowEating behavior HighEating behavior

Figure 3: Moderating effect of physical activity on the relationship between eating behavior and depression (***p < 0.001).
5 Discussion

This study investigated the relationship between eating behavior and depression among Chinese
female college students, considering social appearance anxiety as a mediator and physical activity as a
moderator. The results indicated that unhealthy eating behaviors are associated with higher levels of
depression. Social appearance anxiety was found to partially mediate this relationship, and physical activity
significantly moderated it, with higher levels of physical activity being related to a weaker association
between eating behavior and depression. Overall, these findings directly support all three hypotheses:
H1 on the association between eating behavior and depression, H2 on the partial mediation by social
appearance anxiety, and H3 on the moderating role of physical activity.

This study revealed a significant positive correlation between eating behavior and depression in
female college students, supporting our hypothesis and aligning with prior research [94-96]. We used
the EBS-SF to assess eating behavior, which evaluates key aspects such as eating regularity, satiety, and
emotional eating [80]. Compared with other scales (such as the Three-Factor Eating Questionnaire and
the Dietary Screening Questionnaire), the EBS-SF not only assesses dietary intake but also delves into the
psychological dimensions of eating behavior, covering a broader range of eating behaviors that are more
directly linked to mental health (such as depression) [97-100]. Accordingly, our findings are consistent
with social rhythm theory, which proposes that irregular eating habits can disrupt the body’s circadian
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rhythms and neuroendocrine stability, thereby increasing the risk of depression [101,102]. These habits
cause fluctuations in blood sugar, affecting neurotransmitter balance and mood stability [103]. Moreover,
similar to previous work highlighting the role of unhealthy eating cultures in shaping mood-related
outcomes, media-promoted eating patterns may further exacerbate depression risk among female college
students [104,105]. Multiple studies have confirmed that irregular eating increases depression risk, whereas
healthy eating improves psychological well-being [21,106,107].

In today’s college environment, the eating habits of female college students are influenced by several
factors, particularly the campus food environment and lifestyle [57]. First, the campus food environment
greatly impacts students’ eating choices and habits. College cafeterias and nearby restaurants prioritize
convenience and affordability. Compared with home-cooked meals, they often do not provide balanced and
healthy nutrition [108]. Additionally, eating in social settings, such as group meals, often leads students to
choose unhealthy foods, making their eating habits more irregular [109]. Second, during college, students
often use unhealthy eating habits (such as binge eating or extreme dieting) to deal with school and social
stress [110,111]. These patterns are consistent with previous research showing that stress-related eating
can worsen body-image concerns, ultimately heightening depression risk. These habits hurt their health
and can make them feel bad about their body image, which can lead to more mental health issues. Irregular
sleep schedules (such as staying late and not getting enough sleep) also interact with eating habits, creating
a vicious cycle [112,113]. To effectively prevent and address depression in female college students, it is
necessary to improve the campus food environment, promote healthy lifestyles, foster a positive campus
culture, and enhance education on healthy eating [114-116].

Our research revealed a significant correlation between eating behavior and social appearance anxiety
among female college students, which was also closely tied to their depression levels. This finding
supports the hypothesis that social appearance anxiety mediates the relationship between eating behavior
and depression. Irregular eating habits can negatively impact female students’ body image, leading to
social anxiety [62,117]. This anxiety makes people constantly monitor their appearance to meet an ideal
standard. In the long run, they might attempt to control their appearance through methods such as extreme
dieting [118]. These behaviors not only harm their health but can also lead to depression. These observations
are consistent with earlier studies showing that difficulties in achieving idealized appearance standards
may increase feelings of frustration and helplessness, thereby intensifying depressive symptoms. Moreover,
research highlights a unique link between social media use and online appearance preoccupation, which are
closely associated with mental health issues such as depression and anxiety [49,52]. Social media platforms
facilitate comparison and amplify the negative impact of appearance-related concerns. This preoccupation
with online appearance further intensifies social appearance anxiety in female college students, affecting
their mental health. Thus, reducing social appearance anxiety is crucial for preventing and alleviating
depression in this population [45,48,119].

Our study also revealed that physical activity moderates the effect of eating behavior on depression,
supporting the hypothesis that physical activity moderates the relationship between eating behavior and
depression. Female college students who are more physically active tend to have lower depression levels,
even if they have irregular eating habits. This means that physical activity can protect against depression.
This moderating effect is in line with previous research demonstrating that exercise improves mood,
enhances self-esteem, and increases stress-coping ability [120,121]. Even with unhealthy eating habits,
being active can help students manage their mental health and reduce the risk of depression [122].

On the other hand, students who are less physically active are more likely to experience depression
when they have irregular eating habits [123,124]. Without the benefits of physical activity, they struggle
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more to cope with the psychological stress caused by poor eating habits. Once they start feeling depressed,
they might become even less active, making their depression worse. Importantly, while physical activity
moderates the direct link between eating behavior and depression, it does not change the indirect path
through social appearance anxiety [125]. This highlights the stability and importance of social appearance
anxiety. Unlike other stable personality traits, physical activity levels can be improved through interventions.
Therefore, in efforts to address depression in female college students, we should focus on increasing physical
activity as a key strategy. We should also combine this with improving eating habits and reducing social
appearance anxiety to enhance overall mental health.

6 Limitations

Despite providing empirical evidence on the relationship between eating behavior and depressive
symptoms among college students, this study has several limitations. First, convenience sampling may
introduce selection bias, limiting the sample’s representativeness of the broader college student population.
Future studies should employ more rigorous sampling methods, such as stratified random sampling, to
increase sample representativeness and diversity.

Second, the cross-sectional design restricts our ability to establish causal relationships between
variables. Future longitudinal studies are needed to clarify the temporal dynamics involved.

Third, the study sample is primarily from specific regions in China, which may limit the generalizability
of the results. Although choosing universities in Yunnan and Guizhou enhanced the ethnic and cultural
diversity of participants, the limited geographic coverage still constrains the generalizability of our findings
to the wider population of female college students in China. The inclusion of more diverse and representative
samples from various regions and cultural backgrounds in future studies could strengthen the external
validity of the findings.

Furthermore, although the study controlled for several demographic variables, it did not include
a number of potentially important confounders that may influence eating behavior and mental health
outcomes. For example, students’ living arrangements—which can affect dietary patterns, physical activity,
and psychological well-being—were not fully assessed. In addition, other relevant confounding factors
such as socioeconomic status, family history of mental disorders, medication use, and academic pressure
were not measured in this study. These unmeasured variables may introduce residual confounding and
therefore limit the internal validity of the findings. Future research should incorporate these factors and
also consider assessing body image, which plays a significant role in eating behavior, physical activity, and
social appearance anxiety, to achieve a more comprehensive understanding of the mechanisms involved.

Finally, while the measurement tools used were reliable and valid, there is room for improvement in
terms of comprehensiveness. Future studies might incorporate tools such as the International Physical
Activity Questionnaire (IPAQ) or the Global Physical Activity Questionnaire (GPAQ) and include physical
activity intensity, duration, and type indicators for a more detailed assessment. These findings provide
stronger theoretical support and practical guidance for addressing depression in college students.

7 Conclusion

This study examined the associations among eating behavior, depression, social appearance anxiety,
and physical activity in Chinese female college students. The results indicated that unhealthy eating patterns
were associated with higher levels of depressive symptoms and that social appearance anxiety partially
mediated this relationship. Physical activity moderated the direct association between eating behavior
and depression, although it had little impact on the indirect pathway through appearance anxiety. These
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findings suggest several psychological and behavioral factors that may co-occur with depressive symptoms.
Owing to the cross-sectional design and reliance on self-reported data, the findings reflect associations
rather than causality and should therefore be interpreted with caution. Nevertheless, the observed patterns
provide preliminary insights for incorporating nutritional guidance, body image education, and physical
activity promotion into campus mental health programs, and highlight the need for longitudinal and
experimental studies to verify these relationships and determine whether such strategies may effectively
contribute to the prevention of depression among female college students.
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