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ABSTRACT: Background: Restrained eating, often motivated by the desire to control weight, is prevalent among
young female college students and is considered a risk factor for eating disorders. Negative evaluation fear, exacerbated
by social pressure, peer comparison, and academic stress, has been identified as a potential contributor to restrained
eating behavior. However, research exploring the relationship between negative evaluation fear and restrained eating,
particularly in the context of self-esteem and physical appearance perfectionism, remains limited. This study aims to
investigate these relationships and design an intervention program to reduce restrained eating behaviors in female
college students. Methods: Study 1 involved 617 female college students, using the Physical Appearance Perfectionism
Scale, Rosenberg Self-Esteem Scale, Fear of Negative Evaluation Scale, and Dutch Eating Behavior Questionnaire
to measure key variables. We examined the relationships between physical appearance perfectionism, self-esteem,
fear of negative evaluation, and restrained eating. In Study 2, a 4-week group psychological intervention based on
Acceptance and Commitment Therapy (ACT) was implemented with 45 students, divided into experimental, control,
and placebo groups. The intervention’s effectiveness was assessed in reducing restrained eating and negative evaluation
fear. Results: The study found that fear of negative evaluation significantly predicted restrained eating and physical
appearance perfectionism. Physical appearance perfectionism, in turn, positively predicted restrained eating and
partially mediated the relationship between negative evaluation fear and restrained eating. Self-esteem moderated
this mediation effect. Additionally, the ACT-based intervention significantly reduced fear of negative evaluation and
restrained eating behavior in the experimental group. Conclusion: This study identifies fear of negative evaluation and
physical appearance perfectionism as key predictors of restrained eating in female college students. Fear of negative
evaluation significantly predicted restrained eating, with physical appearance perfectionism partially mediating this
relationship. The ACT-based intervention effectively reduced both fear of negative evaluation and restrained eating.
These findings highlight the importance of addressing negative evaluation fear and appearance perfectionism in
interventions for restrained eating.

KEYWORDS: Fear of negative evaluation; physical appearance perfectionism; restrained eating; self-esteem; accep-
tance commitment therapy

1 Introduction
The 2020 Report on Nutrition and Chronic Diseases in China highlights the rising rates of overweight

and obesity, particularly among young women. In 2020, the obesity rate for adult women reached 7.3%, with
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young women in urban areas exhibiting higher rates than men [1]. Among female college students, increasing
concerns about body image have led to a rise in weight-control behaviors, including dieting. A cross-national
study revealed that Chinese women, particularly college students, exhibit higher levels of restrained eating
compared to men, driven by a greater focus on weight and body image [2]. These behaviors may contribute
to eating disorders and associated mental health issues such as anxiety and depression. The prevalence of
eating disorders and related psychological problems among female college students is a growing concern,
highlighting the need for effective interventions to improve their mental well-being.

Many existing studies on college students have shown that mental health issues, such as anxiety,
depression, and self-esteem, are dynamic and fluctuate over time [3]. Longitudinal data indicate that these
issues are not static, and their development varies across different groups of students. These studies also reveal
significant heterogeneity among different groups within the college student population, meaning that the
psychological challenges faced by students may vary depending on factors such as year in school, academic
pressure, and social context [4]. For instance, students in their first year of college may experience heightened
anxiety and lower self-esteem, which may change as they adjust to academic and social environments [5].
This dynamic nature of mental health issues must be considered when examining their impact on behaviors
such as restrained eating.

One key psychological factor contributing to restrained eating is Fear of Negative Evaluation (FNE),
which refers to anxiety about being negatively judged by others, particularly regarding physical appear-
ance [6]. Research has demonstrated a positive correlation between FNE and restrained eating, with socially
anxious individuals often engaging in restrictive dieting to achieve what they consider an ideal body shape,
believing this will enhance their social acceptance and status [7]. Additionally, individuals with low self-
esteem and those exhibiting high levels of physical appearance perfectionism are more likely to experience
heightened FNE, which can exacerbate restrained eating tendencies [8].

Perfectionism, particularly related to physical appearance, is another critical factor influencing eating
disorders. Perfectionism involves the pursuit of unrealistic standards, coupled with a fear of negative
evaluation [9]. Research indicates that physical appearance perfectionism is more closely associated with
eating disorders than general perfectionism [10], with individuals high in physical appearance perfectionism
being more likely to engage in restrictive eating behaviors. Moreover, self-esteem plays a crucial role in
eating disorders, as individuals with low self-esteem often place excessive emphasis on their appearance
and weight [9]. Studies have found that those who engage in restrained eating behaviors tend to have lower
episodic self-esteem, in contrast to non-restrictive dieters, whose self-esteem tends to remain more stable [11].

Building on this theoretical framework, the present study explores the factors influencing restrained
eating behaviors among female college students, specifically focusing on FNE, self-esteem, and physical
appearance perfectionism. The aim is to examine the internal mechanisms linking these psychological factors
to restrained eating and propose a group intervention based on Acceptance and Commitment Therapy
(ACT) to address these issues.

ACT is an evidence-based psychological intervention that enhances psychological flexibility by helping
individuals accept negative emotions, commit to value-driven actions, and reduce maladaptive behav-
iors [12]. Unlike other therapeutic approaches, ACT does not solely focus on symptom reduction, but instead
promotes behavior change through values alignment. This makes ACT particularly effective in addressing
complex, multifaceted issues like restrained eating, FNE, and low self-esteem. ACT has been shown to be
effective in treating eating disorders by reducing emotional avoidance and fostering a healthier relationship
with one’s body and self-image [13]. Given its focus on improving psychological flexibility and addressing
the underlying cognitive and emotional factors contributing to restrained eating, ACT is a well-suited
intervention for female college students.
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This study aims to implement an ACT-based intervention to improve psychological flexibility, reduce
Fear of Negative Evaluation, and enhance self-esteem among female college students. By doing so, we hope to
alleviate restrained eating behaviors and provide a foundation for future research on effective interventions
for eating disorders in this population.

2 Theoretical Background and Research Hypothesis

2.1 Fear of Negative Evaluation and Restrained Eating
FNE is defined as the fear of being evaluated by others, distress over negative evaluations, and the

anticipation that others may give negative judgments about oneself [14]. In clinical samples of women
diagnosed with eating disorders, it has been found that their levels of FNE are significantly higher than those
of non-eating disordered control populations [15]. Cross-sectional studies have also shown that FNE, along
with a tendency to be thin, is a strong predictor of bulimic symptoms [16]. In a longitudinal study, researchers
found that FNE was a determinant of subsequent symptoms of body dissatisfaction and eating disorders [17].
Restrained eating refers to limiting one’s food intake in order to control or reduce weight [18]. However,
individuals who engage in restrained eating often progress to overeating, becoming what is termed “failed
restrictive eaters” [19]. Overeating and bulimic symptoms are part of the symptom profile in individuals with
bulimia nervosa while dieting behaviors are also observed in those with anorexia nervosa. In these cases,
failed restrictive eaters may turn to binge eating as a way to cope with negative emotions. Some studies
have found a correlation between restrained eating and binge frequency, with the likelihood of bingeing
behavior significantly increasing after a day of restrictive dieting [20,21]. FNE has been identified in multiple
studies as one of the key predictors of eating disorders [22]. Recent studies specifically targeting the college
student population have used longitudinal data to track the development of eating behaviors and associated
psychological factors over time. These studies have highlighted the dynamic nature of mental health issues,
such as anxiety, depression, and self-esteem, within the college student population. Longitudinal research
shows that these psychological factors fluctuate as students navigate their academic careers and social
environments. For example, students entering college may experience heightened anxiety and lower self-
esteem, while these factors may evolve as students’ progress in their academic journey and adjust to
their environment [23]. Longitudinal studies also emphasize the heterogeneity of these experiences among
different groups within the student population, indicating that some students may be more susceptible to
eating disorders based on varying levels of social pressure, academic stress, and personal characteristics [24].
In this context, FNE is particularly relevant, as it often manifests more strongly in individuals who are socially
anxious or who place excessive value on external validation, such as body image. Understanding the dynamic
and heterogeneous nature of FNE and its relationship to restrained eating behaviors is crucial for developing
effective interventions for college students.

2.2 The Mediating Effect of Physical Appearance Perfectionism
Research has shown that perfectionism has two dimensions. One is adaptive perfectionism, which

is associated with health, and the other is maladaptive perfectionism, which is associated with anxiety,
negativity, and depression. One study found a strong correlation between maladaptive perfectionism and
FNE [25]. Maladaptive perfectionists have a rigid concept of success and failure, often viewing failure as
unacceptable, which negates their self-worth [26]. If their goals are unattainable, they see this as a negative
reflection on their self-worth [10], and as a result, they fear negative evaluation and worry that others will
judge them negatively [27]. Perfectionists with higher sensitivity to negative evaluation are less adaptable
and often fail to accurately interpret these evaluations, instead perceiving them as a lack of acceptance
by others [28]. Studies have shown that FNE is an effective predictor of maladaptive perfectionism, with
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maladaptive perfectionism and FNE being positively correlated [29]. Physical appearance perfectionism
refers to setting and strictly adhering to unrealistic standards of physical appearance and judging one’s self-
worth based on whether these standards are met. Physical appearance perfectionism is considered a specific
domain of maladaptive perfectionism [12]. Among female college students, negative body self-concept can
affect social appearance anxiety through the mediation of FNE and physical appearance perfectionism [30].
Additionally, research has found that the fear of appearance imperfection within physical appearance per-
fectionism is significantly positively correlated with FNE, and can affect social appearance anxiety through
the mediation of other variables related to FNE [31]. In the context of college students, particularly among
female students, the relationship between physical appearance perfectionism and psychological health issues
such as anxiety and depression is of growing concern. FNE and physical appearance perfectionism play key
roles in social appearance anxiety, making college students, especially women, particularly vulnerable to
appearance-related pressures [23].

A significant body of research has explored the relationship between maladaptive perfectionism and
eating behavior problems. Maladaptive perfectionists are at a higher risk for developing eating disorders [32].
When performance fails to meet excessively high standards, perfectionism is often accompanied by overly
critical self-appraisal, and this maladaptive cycle can become pathological. Perfectionism is considered
maladaptive when individuals evaluate themselves based solely on the pursuit of unrealistically high
standards in a specific domain [33]. In the context of eating disorders, perfectionism is often linked to
physical appearance, with individuals with bulimia nervosa displaying higher levels of physical appearance
perfectionism [34]. Women who perceive themselves as having an imperfect body shape are more likely to
experience symptoms such as binge eating [35], which is commonly seen in individuals who fail in their
efforts to restrict their eating.

2.3 The Moderating Effect of Self-Esteem
FNE can influence restrained eating behaviors through physical appearance perfectionism, with self-

esteem playing a moderating role in this process. Some researchers suggest that self-esteem refers to an
individual’s perception of their own worth and that it significantly affects various psychological factors [36].
Individuals evaluate their self-worth based on internal and external cues, and self-esteem can influence a
range of psychological outcomes. For college students, low self-esteem is often linked to heightened pressure
regarding their social interactions and appearance, as they tend to be more sensitive to the evaluations of
others, especially in terms of physical appearance and social acceptance. As a result, students with lower
self-esteem may experience anxiety and fear when confronted with negative evaluations of themselves [37].
Self-esteem has a negative correlation with FNE, meaning that individuals with high self-esteem tend to
experience less fear of negative judgment. High self-esteem is associated with a positive mindset, which
can buffer the impact of negative evaluations [38]. In contrast, individuals with low self-esteem are more
vulnerable to FNE, experiencing greater distress and concern when faced with negative evaluations from
others. These individuals are particularly sensitive to how others perceive them, especially in social and
appearance-related contexts, and may be more likely to engage in behaviors such as restrained eating to cope
with these fears [39]. For college students, these dynamics are especially relevant. College years are marked
by significant social pressures, and students with low self-esteem may be more susceptible to these pressures,
resulting in maladaptive coping mechanisms, including unhealthy eating behaviors [40].

The history of psychology has seen significant research on perfectionism and self-esteem, with per-
fectionism recognized as an important personality trait in the development and maintenance of various
psychological disorders. Maladaptive perfectionists tend to have lower levels of self-esteem. For instance,
one study found that self-esteem mediates the relationship between perfectionism and obsessive-compulsive
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symptoms, revealing that individuals with obsessive-compulsive disorder (OCD) exhibit higher levels of
perfectionism and lower self-esteem compared to control participants [41]. Individuals with OCD often
associate imperfect performance with failure, which further contributes to their lowered self-esteem. Fur-
thermore, research has shown that individuals with lower self-esteem are more likely to experience depressive
symptoms and display higher levels of perfectionism [42]. In contrast, well-adjusted perfectionists generally
have higher levels of self-esteem, and elevated self-esteem can mitigate the embarrassment associated with
maladaptive perfectionism [43]. Appearance perfectionists, a subtype of maladaptive perfectionists, tend to
have lower self-esteem [44].

Numerous studies have demonstrated a strong link between self-esteem and eating behavior problems.
In adolescent populations, low self-esteem has been identified as a key risk factor for the development of
eating disorders. Adolescents with lower self-esteem are at greater risk for problematic eating behaviors,
particularly in female adolescents [45,46]. Individuals with bulimia nervosa are particularly sensitive to
negative evaluations linked to low self-esteem, and they tend to have lower self-perceptions and poorer
self-ratings [47]. Low self-esteem and body dissatisfaction strongly influence restrained eating behaviors.
This relationship is exacerbated in cultures influenced by Eastern Confucian values, which intensify body
dissatisfaction and contribute to low self-esteem related to body size and appearance, particularly among
females [48].

In summary, this study suggests that self-esteem, as a variable influencing many psychological factors,
likely moderates the relationship between FNE and physical appearance perfectionism, as well as the impact
of physical appearance perfectionism on restrained eating behaviors among female college students.

2.4 Intervention Study of FNE
Deboer et al., in a study involving 82 female college students participating in an eating disorder

prevention program [16], found that directly addressing the internalization of the desire to be thin led to a
reduction in FNE related to body size and weight among female college students. Furthermore, reductions
in restrained eating behaviors contributed to further decreases in FNE, suggesting that this process may
play an important role in mitigating and preventing eating disorder behaviors. Other researchers have used
cognitive-behavioral interventions, combining cognitive restructuring with exposure therapy, to develop
programs aimed at reducing FNE in the context of social anxiety, with some promising results [49,50]. In
another study, cognitive-behavioral therapy (CBT) was applied to 175 patients with social anxiety disorder,
leading to a reduction in both FNE and social anxiety symptoms [51]. However, some studies using positive
movie extinction training to intervene in FNE have found reductions in negative stimuli but no significant
decrease in FNE regression [52].

There are a variety of potential methods for intervening with the negative emotions triggered by FNE,
such as anxiety and fear. For instance, research on autistic children has shown that music therapy can
significantly reduce negative emotions, foster positive emotional experiences, and decrease overall emotional
distress [53]. Additionally, positive thinking meditation has been shown to be effective in reducing negative
emotions, leading to a more emotionally peaceful state. Follow-up studies revealed that the effects of positive
thinking meditation lasted over time, with one study showing that eight weeks of positive thinking group
counseling reduced depression levels among college students [54].

In summary, while numerous studies have explored the relationship between various psychological vari-
ables and FNE, providing valuable theoretical insights, intervention studies specifically targeting FNE remain
relatively scarce. Therefore, it is essential to expand research in this area, building upon existing studies to
identify effective intervention methods and broaden the scope of this field. In this context, acceptance and
commitment therapy (ACT), a representative method of third-generation cognitive-behavioral therapy, is
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considered in this study as an intervention for female college students to reduce FNE and the occurrence of
restrained eating behaviors.

3 Overview of This Study
In summary, we propose the following four hypotheses:
H1: Fear of negative evaluation among female college students positively predicts restrained eating.
H2: Physical appearance perfectionism mediates the relationship between fear of negative evaluation

and restrained eating.
H3: Self-esteem moderates the mediation model between fear of negative evaluation, physical appear-

ance perfectionism, and restrained eating behavior among female college students, with self-esteem
moderating both the early and later segments of the mediation pathway. The specific hypothetical model is
depicted in Fig. 1.

Figure 1: Theoretical model diagram

H4: Group psychological intervention based on Acceptance and Commitment Therapy (ACT) can
reduce the level of fear of negative evaluation among female college students, thereby decreasing the
occurrence of restrained eating.

To test these hypotheses, we conducted two studies:
In Study 1, We distributed questionnaires and collected data to examine the current state of fear of

negative evaluation, physical appearance perfectionism, self-esteem, and restrained eating among female
college students. The data were analyzed to explore the interrelationships between these variables. Based on
the findings, we aim to establish a theoretical model in which physical appearance perfectionism acts as a
mediating variable.

In Study 2, We implemented ACT through the development of a group intervention program for female
college students experiencing negative emotional issues due to high levels of fear of negative evaluation.
The goal was to improve their psychological flexibility, help them accept themselves, live in the present, and
regulate their emotions rationally. This, in turn, was expected to reduce both the level of fear of negative
evaluation and the occurrence of restrained eating.

Study 1
Study 1 aims to elucidate the interrelationships among fear of negative evaluation, physical appearance

perfectionism, self-esteem, and restrained eating. We employed a questionnaire-based measurement to
assess these variables among female college students and constructed a theoretical model, providing a
foundation for the intervention method in Study 2.
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Participant
In this study, questionnaires were distributed to female college students at various colleges and universi-

ties using both online and offline methods. The online method involved inviting participants to complete the
questionnaire via social media platforms, while the offline method involved distributing paper versions of the
questionnaire directly to female college students on campus. All procedures involving human participants
were conducted in accordance with the ethical standards outlined in the 1964 Declaration of Helsinki, and the
study received approval from the Ethics Committee of Hechi University, with the approval number H24016.
A total of 700 questionnaires were distributed. All participants signed the informed consent in this study.
The process for excluding invalid responses involved several steps: first, questionnaires that were incomplete
or had missing data for key questions were excluded. Second, responses that exhibited patterns of random or
inconsistent answers, such as multiple identical answers to contradictory questions, were also deemed invalid
and removed. Additionally, questionnaires where the participants failed to meet the inclusion criteria, such
as age or student status, were excluded. After applying these criteria, 617 valid questionnaires were retained,
yielding a response rate of 88.14%. The sample consisted of 202 freshmen, 206 sophomores, 70 juniors, 65
seniors, and 74 postgraduates. Among the participants, 161 were only-children, while 456 were non-only-
children. Additionally, 346 participants had families located in rural areas, and 271 participants had families
located in urban or suburban areas. Body Mass Index (BMI) categories play a crucial role in understanding
restrained eating behaviors. Underweight individuals may engage in restrictive eating to prevent further
weight loss, often due to heightened body image concerns; Normal weight individuals may restrict their
diet due to fear of negative evaluation; Overweight individuals are often motivated by body dissatisfaction
and societal expectations, leading to increased restrictive eating; Obese individuals may struggle with more
intense fear of negative evaluation, exacerbating eating control behaviors [55]. Controlling for BMI in studies
on fear of negative evaluation and restrained eating is essential, as BMI influences body image perceptions
and eating behaviors, potentially confounding the relationship between fear of negative evaluation and
restrained eating [56]. According to the standard of Chinese BMI index of “Guidelines for the Prevention
and Control of Overweight and Obesity in Adults in China” [57], the BMI index showed that there were
underweight participants 164, normal 409, overweight 33, and obese 11; the average age of the sample was
19.1 years (SD = 1.75).

4 Materials

4.1 Fear of Negative Evaluation Scale
The Brief FNE Scale was used with 12 questions [58]. The Chinese revised edition has also been

extensively validated within China [59]. Higher scores indicate higher levels of negative evaluation of the
outside world. The scale contains 8 positively scored questions and 4 directionally scored questions using a
5-point Likert scale, with higher total scores indicating higher levels of negative appraisal fear in individuals.
Because some researchers have found that the four reverse-scored questions of the Brief FNE Scale confound
the tested sample, it is suggested that administering the scale using the eight positive-scored questions would
have higher reliability [59]. Therefore, the eight positive-scored questions of the scale were used to measure
the level of FNE among female college students in the present study. The internal consistency coefficient of
this scale in this study was 0.903 and the synthetic reliability was 0.922.

4.2 Rosenberg Self-Esteem Scale
The Rosenberg Self-Esteem Scale (SES) was developed by Rosenberg in 1965 [35]. The Chinese revised

version of the scale was revised by Shen and Cai in 2008 [60]. The scale has been widely used as a measure
of self-esteem and contains 10 items, five reverse scored and five positive scored, all rated on a 4-point Likert
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scale, with higher total scores indicating higher levels of self-esteem. The internal consistency coefficient of
the scale in this study was 0.891.

4.3 Physical Appearance Perfectionism Scale
The Chinese version of the Physical Appearance Perfectionism Scale was developed by Chinese scholars

Yang and Stoeber in 2012, based on the previously established Specific Perfectionism Scale [61]. The scale
contains 12 items, which are divided into two subscales: worrying about an imperfect appearance (7 items)
and wishing for a perfect appearance (5 items), and is scored on a 5-point Likert scale, with a higher total
score indicating higher levels of perfectionism in the appearance of an individual. The internal consistency
coefficient of the scale was 0.83, and the reliability of the two subscales was 0.85 and 0.80, respectively. In the
present study, the internal consistency coefficient of the scale was 0.879, the synthetic reliability was 0.900,
and the reliability coefficients of the subscales were 0.815 and 0.871.

4.4 Restrained Eating Scale
The Restrained Eating Scale of the Dutch Eating Behavior Questionnaire developed by van Strien et al.

was used [62]. The Chinese revised version of the scale was conducted by Li et al. in 2018, and it has
demonstrated good reliability among Chinese participants [63]. The scale consists of 10 question items and
is scored on a 5-point Likert scale, with higher total scores indicating a higher level of restrained eating in
an individual, and those with a mean score of ≥3 on the restrained eating are considered to be restrictive,
while those with a mean score of <3 on the restrained eating are considered to be nonrestrictive. The internal
consistency coefficient of this scale in this study was 0.910 and the synthetic reliability was 0.927.

4.5 Procedure and Statistical Analysis
The online data collection for this study was done through an online platform that distributed

questionnaires to female undergraduates in universities across the country, while offline, graduate students
went into classes to distribute questionnaires to female undergraduates, which lasted for about 8–10 min, all
of which were accompanied by a guide. In this study, Epidata version 3.1 software was used for data entry of
the paper version of the questionnaire, and SPSS 26.0 software as well as related plug-ins were used for data
organization, descriptive statistical analysis, ANOVA, correlation analysis, regression analysis, and common
method bias test.

5 Results

5.1 Data Normality Tests and Common Method Bias Tests
Due to the effect of bias such as data collection, which may cause the data to show a non-normal

distribution, the data need to be tested for normality. The results are shown in Table 1.

Table 1: Kurtosis and skewness of each variable

Variable Skewness Kurtosis (−3)
Fear of negative evaluation −0.488 0.079

Physical appearance
perfectionism

−0.088 0.432

Self-esteem −0.470 0.867
Restrained eating 0.269 −0.431
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According to Kim’s perspective [64], we adopt the criterion that the absolute value of skewness is less
than 2 and the absolute value of kurtosis minus 3 is less than 7 to represent the normality of the data. The
reason for subtracting 3 from the kurtosis before taking the absolute value is that the theoretical kurtosis
value of a normal distribution is 3, which indicates the distribution shape of the normal distribution. The
purpose of subtracting 3 is to eliminate the baseline kurtosis of 3 for the normal distribution, allowing us to
focus on the differences between the data distribution and the normal distribution. From the above table,
it can be seen that all the variables satisfy the above conditions, so it can be considered that the data are
approximately normally distributed in this study.

The test for common method bias in this study was conducted using the one-way test proposed by
Harman, and the results showed that there were six factor eigenroots greater than 1, and the first of these
explained 28.41% of the total variance, which is less than the critical value of 40%, so we can assume that
there is no significant common method bias in this study.

Descriptive statistics and correlation tests for each variable in this study are shown in Table 2.

Table 2: Descriptives and correlations for variables

Variable M SD 1 2 3 4 5
Fear of negative evaluation 26.27 6.66 –

Physical appearance
perfectionism

37.99 8.13 0.599** –

Hoping for perfect
appearance

18.63 3.69 0.375** 0.796** –

Worrying about imperfect
appearance

19.36 5.65 0.617** 0.919** 0.493** –

Self-esteem 25.99 4.52 −0.483** -0.503** −0.182** −0.604** –
Restrained eating 25.23 8.24 0.272** 0.321** 0.231** 0.311** −0.148**

Note: **p < 0.01 Mediation effect test.

Multiple regression analyses were performed using the model4 model in the SPSS macro program
developed by Hayes et al. [65]. Tests of confidence interval estimates were performed using the Bootstrap
method with 5000 replicate samples to calculate their 95% confidence intervals (95% CI). The mediating
effect of appearance perfectionism was tested after controlling for age and BMI. The results are shown
in Table 3.

In Model 1, FNE positively predicted restrained eating (β = 0.24, t = 6.41, p < 0.001); in Model 2, FNE
positively predicted physical appearance perfectionism (β = 0.58, t = 18.16, p < 0.001); and in Model 3, both
physical appearance perfectionism (β = 0.22, t = 4.59, p < 0.001) and FNE (β = 0.12, t = 2.54, p < 0.05) both
positively predicted restrained eating; the results were examined using the Bootstrap test and are shown
in Table 4, indicating that the 95% CIs for the direct and indirect effects of FNE on restrained eating were not
inclusive of 0, while the direct and indirect effects of this outcome accounted for the total effects of 48.38%
and 51.62%. In summary, we found that physical appearance perfectionism exerted a partial mediating effect
between FNE and restrained eating.
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Table 3: Testing mediation of physical appearance perfectionism

Variable Model 1: Restrained eating Model 2: PAP Model 3: Restrained eating

β Boot SE t β Boot SE t β Boot SE t
Age 0.23 0.02 5.92*** 0.15 0.02 4.55*** 0.19 0.02 5.09***
BMI 0.12 0.02 3.29** −0.06 0.01 −1.74 0.14 0.02 3.66***
FNE 0.24 0.04 6.41*** 0.58 0.04 18.16*** 0.12 0.05 2.54*
PAP 0.22 0.05 4.59***

R2 0.13 0.38 0.16
F 31.46*** 127.59*** 29.62***

Note: FNE = Fear of Negative Evaluation. PAP = Physical Appearance Perfectionism. BMI = Body Mass Index. Beta
(β): This represents the standardized effect of the independent variable on the dependent variable, with values ranging
from 0 to 1 or −1 to 1, depending on the direction of the relationship. The closer the value is to 1 or −1, the stronger the
relationship. Boot SE: This is the standard error calculated through the bootstrap method, used to assess the robustness
of the Beta coefficient. A smaller Boot SE value indicates a more precise estimate of Beta. *p < 0.05, **p < 0.01, ***p <
0.001.

Table 4: Bootstrap analysis of mediating effects

Type of effect Effect Boot SE Boot 95%CI Ratio

LLCI ULCI
Total effect 0.24 0.04 0.16 0.32 100.00%

Direct effect 0.12 0.05 0.02 0.22 48.38%
Indirect effect 0.13 0.03 0.07 0.18 51.62%

5.2 Analysis of the Moderating Effects of Self-Esteem
The present study continued to process the data using Model58 model, an SPSS macro program

developed by Hayes et al. [65]. As mentioned above, to conduct a moderated mediation model test controlling
for the variables of age and BMI as the independent variable of negative appraisal of fear, restrictive diet as the
dependent variable, appearance perfectionism as the mediator variable, and self-esteem as the moderating
variable, and the results are shown in Table 5. Results indicated that after placing self-esteem level as a
moderating variable in the model FNE significantly positively predicted physical appearance perfectionism
(β = 0.48, t = 13.53, p < 0.001), and physical appearance perfectionism significantly positively predicted
restrained eating (β = 0.14, t = 3.02, p < 0.001). The interaction terms of self-esteem and FNE significantly
negatively predicted physical appearance perfectionism (β = −0.08, t = −3.26, p < 0.01), and self-esteem and
physical appearance perfectionism significantly negatively predicted restrained eating (β = −0.11, t = −3.57,
p < 0.001). The results indicated that self-esteem significantly moderated the relationship between FNE and
physical appearance perfectionism, as well as the effect of physical appearance perfectionism on restrained
eating. This suggests that self-esteem plays a key role in influencing both the development of perfectionist
tendencies related to appearance and the tendency to engage in restrained eating.

In order to further investigate the substance of the interaction terms between self-esteem and FNE
and self-esteem and physical appearance perfectionism as well as the trend of the moderating effect of self-
esteem, the mean of self-esteem was added and subtracted by one standard deviation, and divided into
groups with high self-esteem level and low self-esteem level for simple slope analysis. The moderating role
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of self-esteem between FNE and physical appearance perfectionism was first analyzed. FNE significantly
positively predicted physical appearance perfectionism for female college students with low self-esteem levels
(β = 0.58, t = 12.28, p < 0.001), and FNE had a diminished positive predictive effect on physical appearance
perfectionism for female college students with high self-esteem levels (β = 0.40, t = 10.44, p < 0.001). This
indicates that the predictive effect of FNE on physical appearance perfectionism is on a decreasing trend as
self-esteem levels increase. As shown in Fig. 2.

Table 5: Moderated mediation model test

Variable Model 1: PAP Model 2: Restrained eating

β Boot SE t β Boot SE t
FNE 0.48 0.04 13.53*** 0.14 0.05 3.02**

Self-esteem −0.25 0.04 −7.07*** 0.08 0.05 1.85
PAP 0.23 0.05 4.69***

Self-esteem × FNE −0.08 0.02 −3.26**
Self-esteem × PAP −0.11 0.03 -3.57***

Age 0.07 0.02 3.97*** 0.10 0.02 4.74***
BMI −0.01 0.01 −1.48 0.04 0.01 3.56***
R2 0.45 0.18
F 99.40*** 22.44***

Note: FNE = Fear of Negative Evaluation. PAP = Physical Appearance Perfectionism. BMI = Body Mass Index. **p <
0.01, ***p < 0.001.

Figure 2: Self-esteem’s moderating effect between FNE and appearance perfectionism. Note: FNE = Fear of Negative
Evaluation

The moderating role of self-esteem between physical appearance perfectionism and restrained eating
was analyzed next. Using simple slope analysis, we can find that physical appearance perfectionism signif-
icantly positively predicts restrained eating for female college students at low self-esteem levels (β = 0.38,
t = 6.66, p < 0.001), and Restrained Eating is a weaker predictor of predicting restrained eating for female
college students at high self-esteem levels (β = 0.14, t = 2.31, p < 0.001). This indicates that the predictive effect
of physical appearance perfectionism on predicting restrained eating tends to decrease as the level of self-
esteem increases. That is, as the level of self-esteem increases, physical appearance perfectionism decreases
as a predisposition to restrained eating behaviors among female college students. As shown in Fig. 3.



148 Int J Ment Health Promot. 2025;27(2)

Figure 3: Self-esteem’s moderating effect between PAP and restrained eating. Note: PAP = Physical Appearance
Perfectionism

Study 2
Study 2 was conducted on the basis of Study 1, which have demonstrated that FNE can not only have

an effect on restrained eating through physical appearance perfectionism, but also have a direct effect on
restrained eating. Therefore, Study 2 designed an intervention program based on Acceptance Commitment
Therapy (ACT) to intervene in female college students’ FNE, exploring whether it can effectively reduce
female college students’ negative emotions and self-pleasing, and then reduce the occurrence of restrained
eating by improving their psychological flexibility and reducing the level of FNE.

Participant
This study employed the Brief FNE Scale and the Dutch Eating Behavior Questionnaire to select subjects

for intervention. According to prior research, participants with an FNE mean score of ≥3 points are classified
as having high levels of FNE [58]. If the mean score for restrictive eating behavior is ≥3 points, they are
identified as restrictive eaters; if the mean score is <3 points, they are identified as non-restrictive eaters.
Based on these criteria, a total of 143 individuals with high levels of FNE and restrictive eating behavior were
selected. Among these, 45 individuals who expressed a willingness to participate in the study and committed
to ongoing participation were chosen as the final subjects. These subjects were randomly assigned to the
experimental group, control group, and placebo group, with 15 participants in each group. Upon completion
of the study, participants will receive a small gift as a token of appreciation.

6 Methods and Materials

6.1 Group Psychological Intervention Program Based on ACT
It has already been mentioned that in some studies, cognitive behavioral therapy has been used to

intervene in the FNE to improve the emotional state of participants with social anxiety disorder, and
some results have been achieved [51]. Acceptance and commitment therapy, as one of the third-generation
cognitive behavioral therapy theories, is based on the development of positive thinking techniques, which
are widely used in various fields [66], and it has been a great supplement to the insufficiency of cognitive
behavioral therapy, with its core techniques and there are six main aspects of the treatment mechanism:
1. Focus on the present moment; 2. Acceptance; 3. Cognitive dissociation; 4. Using oneself as a mirror;
5. Clarifying values; and 6. Commitment to action. Acceptance and Commitment Therapy has been
introduced to China and is now widely applied within the country [67]. An overarching goal of ACT
is to increase the visitor’s psychological flexibility, which is a mediator of changes in self-compassion,
anxiety, depression, stress, and general psychological distress [68]. Acting on one’s values and accepting one’s
self. Researchers have found that psychological rigidity and negative appraisal fear are highly correlated,
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and that ACT can increase psychological flexibility, so it can be assumed that ACT can reduce the level
of FNE by increasing an individual’s psychological flexibility and increasing the level of psychological
resilience [60]. Combining the above studies with the therapeutic mechanism of ACT, the present study
suggests that ACT can be used to reduce the level of FNE through guiding and encouraging the participants
to accept the negative emotions triggered by FNE, and at the same time promoting participants to increase
their attention to themselves, change their cognition, follow their values to change their perception and
understanding of the present moment, reduce experiential avoidance, and finally change their behavior
and psychology by committing to action. Therefore, based on the theory and intervention techniques of
ACT, a group counseling intervention program was developed. It runs for a total of eight days, with each
day having a different theme (e.g., “It was nice to meet you” on day 1 and “Commitment to action” on
day 8). The exact steps and details of the experiment we have posted in: https://www.protocols.io/private/
7A7EC8C40D4E11EFA8660A58A9FEAC02, accessed on 12 January 2025.

6.2 Fear of Negative Evaluation Scale
Consistent with Study 1.

6.3 Restrained Eating Scale
Consistent with Study 1.

6.4 Procedure
The study was set up with three study phases: pre-test, post-test, and tracking measurement (One

month after the intervention). The participants needed to be given basic training and popularization of the
intervention knowledge before conducting the intervention, including the concepts and basic theoretical
knowledge of ACT, FNE, and restrained eating. Both the experimental and placebo groups were scheduled
to have group counseling interventions twice a week for 2 h each, for a total of 8 interventions lasting about
4 weeks before and after the trial, and participants were tracking measured one month after the trial. The
participants were required to fill out the group counseling protocol before the group counseling started, and
the group counseling evaluation questionnaire after the whole group counseling intervention in order to
facilitate the main test to grasp the situation of the whole activity carried out and the participant’s evaluation
of this activity. The experimental group used the ACT intervention protocol for the group counseling
intervention; the control group did not do any treatment, but had to report the weekly diet and emotional
status; the placebo group was treated with music appreciation, and all the participants had no previous
experience in participating in group counseling, had no organic disease, and had normal mental status. All
data were standardized and statistical methods such as descriptive statistics and comparison of differences
were used.

7 Results

7.1 Pre-intervention Homogeneity Tests for Experimental, Control, and Placebo Groups
The test of difference was conducted to determine the homogeneity of the three groups of participants

in the experimental, control and placebo groups, and the results of the data analysis showed that there was
no significant difference between the mean scores of the three groups of participants on FNE (F = 2.222, p >
0.05) and restrained eating (F = 0.946, p > 0.05), and therefore we can regard the three groups of participants
as being homogeneous and relatively well-balanced. The specific results are shown in Table 6.

https://www.protocols.io/private/7A7EC8C40D4E11EFA8660A58A9FEAC02
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Table 6: Mean scores of participants by group

Variable Group M SD F
Fear of negative evaluation Experimental group 4.161 0.316 2.222

Control group 4.285 0.413
Placebo group 4.019 0.301

Experimental group 3.973 0.306 0.946
Restrained eating Control group 4.033 0.282

Placebo group 4.117 0.271

7.2 Analysis of Variance for Participants Measured at Post-Intervention as well as at Follow-Up
Further analysis of the differences between the mean scores of FNE and restrained eating in the

experimental, control and placebo groups at the three time points was performed by using the three
measurement times, pre-test, post-test and tracking measurement as within-subjects variable (Test time),
and the three groups, experimental, control and placebo, as between-subjects variable (Group), and by using
the mean score of FNE as the dependent variable in a 3 × 3 repeated measures ANOVA with the Mauchly’s
spherical hypothesis test, the covariance matrices of the dependent variables were equal (p > 0.05), and the
interaction term “test time × group” was consistent with the spherical hypothesis analysis. The results are
shown in Table 7.

Table 7: Results of repeated measures ANOVA

Variable df MS F η2

Fear of negative
evaluation

Intra-subject Test time 2 2.344 18.263*** 0.303

Test time × Group 4 1.745 13.593*** 0.393
Error (Test time) 84 0.128

Between-subject Group 2 8.410 107.856*** 0.837
Error 42 0.078

Restrained eating Intra-subject Test time 2 3.848 38.258*** 0.477
Test time × Group 4 0.820 8.151*** 0.280
Error (Test time) 84 0.101

Between-subject Group 2 3.799 43.797*** 0.676
Error 42 0.087

Note: Mean Square (MS): It is calculated by dividing the sum of squares (SS) by the degrees of freedom (df) associated
with that source of variation. MS provides an estimate of the variance within each group or treatment. Eta-square (η2):
Eta-square is a measure of effect size in ANOVA. It is calculated as the ratio of the effect’s sum of squares to the total
sum of squares. Eta-square values range from 0 to 1, with higher values indicating a larger effect size. ***p < 0.001.

From the results of the table above, it can be seen that FNE mean scores differed significantly in terms
of test time (F = 18.263, η2

= 0.303, p < 0.001) and interaction item test time × group (F = 13.593, η2
= 0.393,

p < 0.001) and group (F = 107.856, η2
= 0.837, p < 0.001); in terms of restrained eating mean scores, the

experimental, control, and placebo groups (F = 43.797, η2
= 0.676, p < 0.001) differed significantly; and the

interaction item test time × group (F = 8.151, η2
= 0.28, p < 0.001) and test time (F = 38.258, η2

= 0.477, p <
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0.001) were significant. Further simple effects analyses were necessary because the interaction between test
time and group was significant for both FNE and restrained eating. The results are shown in Table 8.

Table 8: Results of interaction analysis

Variable Group Experimental group Control group Placebo group F

Fear of negative evaluation Pre-test 4.161 ± 0.316 4.285 ± 0.413 4.019 ± 0.301 2.222
Post-test 3.355 ± 0.298 4.427 ± 0.397 3.889 ± 0.157 47.718***

Tracking measurement 2.975 ± 0.256 4.369 ± 0.394 3.757 ± 0.390 58.962***
F 65.069*** 0.475 2.873

Restrained eating Pre-test 3.973 ± 0.306 4.033 ± 0.282 4.117 ± 0.271 0.946
Post-test 3.251 ± 0.340 4.033 ± 0.277 3.827 ± 0.282 27.159***

Tracking measurement 3.036 ± 0.353 3.913 ± 0.229 3.427 ± 0.410 25.186***
F 32.514*** 1.034 16.811***

Note: ***p < 0.001.

From the results of the above table, it can be seen that the mean score of FNE (F = 2.222, p > 0.05) and
the mean score of restrained eating (F = 0.946, p > 0.05) at the pre-test did not differ significantly between the
experimental group, the control group, and the placebo group, while at the post-test, there were significant
differences between the mean scores of the three groups in terms of the mean scores of FNE (F = 47.718, p
< 0.001) and the mean scores of the restrained eating (F = 27.159, p < 0.001) were significantly different, and
after two-by-two comparisons, it was found that the mean FNE scores and the mean restrained eating scores
of the participants in the experimental group were significantly lower than those of the participants in the
control group as well as the placebo group. After measuring the three groups of participants again one month
later, it was found that the participants’ FNE mean scores (F = 58.962, p < 0.001) and restrained eating mean
scores (F = 25.186, p < 0.001) were still significantly different, and that the experimental group’s participants’
FNE mean scores and restrained eating mean scores were significantly lower than those of the control group
and the placebo group. At different time points, there was a significant difference between the mean FNE
scores (F = 65.069, p < 0.001) and the mean restrained eating scores (F = 32.514, p < 0.001) of the participants
in the experimental group, and two-by-two comparisons revealed that the mean FNE scores and the mean
restrained eating scores of the experimental group were significantly lower than those in the control group
at the post-test and at the tracking measurement than they were at the pre-test. mean FNE scores (F = 0.475,
p > 0.05) and mean restrained eating scores (F = 1.034, p > 0.05) were not significantly different, while there
was no significant difference in the mean FNE scores of the participants in the placebo group (F = 2.873, p >
0.05), and there was a significant difference in the mean restrained eating scores (F = 16.811, p < 0.001).

To summarize the results, it can be stated that the intervention in this study can significantly reduce
the level of FNE among female college students, which in turn reduces their restrained eating behaviors, and
the intervention effect can be maintained after one month. The interaction between group and test time is
depicted in Figs. 4 and 5.
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Figure 4: Interaction effect figure of fear of negative evaluation. TM = Tracking measurement

Figure 5: Interaction effect figure of Restrained Eating. TM = Tracking measurement

8 Discussion
A comprehensive analysis of the literature reveals that a significant proportion of female college students

experience or have experienced restrained eating, highlighting the need for intervention [69]. To effectively
address this issue, it is essential to identify the factors influencing restrained eating. This study consists of
two parts: Study 1 explores the relationship between FNE, physical appearance perfectionism, self-esteem,
and restrained eating, while Study 2 develops a group psychological intervention based on Acceptance and
Commitment Therapy to reduce FNE and evaluate its effectiveness.

Study 1 found that the detection rate of restrained eating among female college students in this study
was 29.34%, which is relatively high. The results indicated that FNE positively predicts restrained eating,
consistent with existing research [16]. Female college students with higher levels of FNE tend to be more
concerned about others’ judgments and their own body image. As a result, some resort to dieting to achieve
an ideal appearance, leading to long-term restrained eating behaviors. Additionally, physical appearance
perfectionism partially mediated the relationship between FNE and restrained eating. Higher levels of
FNE were associated with higher levels of physical appearance perfectionism, which in turn contributed
to restrained eating. Female students who fear being judged negatively for their appearance may pursue a
“perfect” body through restrictive eating. However, this often leads to failure in maintaining such behaviors,
triggering a cycle of “restrained eating → failure → fear of appearance → FNE → desire for appearance
perfection,” which exacerbates the risk of eating disorders and causes significant physical and psychological
harm over time [70]. Furthermore, Study 1 found that self-esteem moderated the relationship between
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physical appearance perfectionism and restrained eating. Female college students with higher self-esteem
exhibited lower levels of physical appearance perfectionism and engaged in fewer restrained eating behaviors.
This finding aligns with prior research [38], suggesting that higher self-esteem is associated with greater body
acceptance and a more positive mindset toward negative body image feedback. Those with higher self-esteem
tend to view negative evaluations of their appearance more positively and are less likely to engage in extreme
dieting behaviors [71]. Conversely, individuals with lower self-esteem are more likely to experience body
dissatisfaction, which can lead to maladaptive behaviors such as restrained eating and further contribute to
the development of eating disorders [10]. These findings underscore the importance of addressing both FNE
and self-esteem in interventions aimed at reducing restrained eating among female college students.

Building on the findings of Study 1, Study 2 aimed to further investigate the impact of FNE on
restrained eating. A literature review revealed that Acceptance and Commitment Therapy (ACT) effectively
alleviates negative emotions, such as fear and anxiety, through techniques like mindfulness and cognitive
reframing [48]. ACT has also demonstrated success in addressing eating-related behaviors and promoting
psychological well-being [72,73]. Based on this theoretical foundation, Study 2 developed a group psycho-
logical intervention program using ACT to target the negative emotions contributing to restrained eating
among female college students. The goal was to empirically validate the influencing factors and mechanisms
behind restrained eating, while evaluating the effectiveness of ACT in reducing eating problems. The study
also sought to explore whether ACT could improve mental health and prevent the development of eating
disorders in the future. Through this intervention, the study aimed to provide practical insights into using
ACT as a tool for addressing restrained eating behaviors.

Study 2 further confirmed the role of ACT in alleviating negative emotions such as fear and anxiety,
consistent with previous studies [74]. Meanwhile, Study 1 found that self-esteem modulates the mediating
pathway through physical appearance perfectionism, and existing studies suggest that group psychological
interventions using ACT can enhance self-esteem [75]. As a third-generation behavioral therapy, ACT
emphasizes proactive acceptance of negative emotions and cognitive restructuring, which helps female col-
lege students reduce avoidant behaviors and interrupt negative thinking patterns. Identifying and disrupting
these negative thought processes during the intervention process holds significant potential for cognitive
restructuring, thus enhancing psychological flexibility.

ACT alleviates negative emotions, such as apprehension, through techniques like positive breathing
exercises. These techniques help participants focus on the present moment and themselves, reducing
repetitive rumination on painful experiences. As participants’ levels of positive thinking increased, they
reported improvements in their sleep, executive function, and clarity of values, which helped them move
toward committing to action, accepting negative comments, and focusing on healthier ways of achieving a
fit body, such as exercise, instead of restricting their diet for the sake of a perfect body. The metaphorical
short story intervention, based on relational framing theory [76], helped participants realize the similarities
between their own situations and those in the stories. It showed that avoidance and struggle might only
worsen negative emotions, and participants were encouraged to reduce resistance to their own emotions and
accept negative evaluations from others and themselves.

While ACT has shown positive effects in alleviating negative emotions and reducing restrictive eating
behaviors, there are several challenges in its practical implementation. First, ACT interventions require
trained therapists, which can be resource-intensive. Additionally, its application needs to be highly individu-
alized to cater to the unique needs and cultural backgrounds of participants, which raises questions about its
generalizability [77]. Future studies should explore how to adapt ACT interventions to different populations
and settings, ensuring their effectiveness across diverse contexts.
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In terms of scaling up ACT interventions, it is important to address potential barriers such as
limited resources, participant engagement, and the sustainability of the intervention effects. One possible
solution is the integration of online ACT interventions, which can reach a wider audience and reduce the
resource burden [78]. However, ensuring long-term engagement and the continued effectiveness of online
interventions presents its own set of challenges. To overcome these, future research could explore the use
of Artificial Intelligence (AI) technologies in combination with ACT [79]. AI could assist in monitoring
emotional states, tailoring intervention content, and providing real-time support, thereby increasing the
flexibility and efficiency of the intervention.

In summary, ACT has proven effective in alleviating negative emotions and reducing restrictive
eating behaviors among female college students, but its practical application faces challenges related to
resource requirements, individualization, and scalability. Future research should investigate how to address
these challenges, particularly in terms of adapting ACT for diverse cultural contexts and integrating new
technologies such as AI to enhance its reach and effectiveness.

Our study has some limitations. First, the sample in this study is predominantly focused on female col-
lege students from Chinese universities, which limits the generalizability of the findings to other populations.
To improve the representativeness and broaden the scope of the research, future studies could extend the
sample to include female college students from different countries and cultural backgrounds, providing a
more global perspective. Second, the data and results of this study are based on a cross-sectional design,
which captures a snapshot of the variables at one point in time. This does not allow us to determine causal
relationships or the long-term development of these variables. Therefore, future research should incorporate
longitudinal designs to track changes over time and more accurately assess the relationships between the
variables. Third, the group psychological intervention in this study was conducted offline, which may limit its
accessibility and scalability. Future studies could explore the feasibility of online interventions and consider
combining different methods, such as online and offline approaches, to enhance the effectiveness and reach
of the intervention.

9 Conclusions
First, fear of negative evaluation significantly and positively predicted both restrained eating and phys-

ical appearance perfectionism. Additionally, physical appearance perfectionism was found to significantly
and positively predict restrained eating, and it partially mediated the relationship between fear of negative
evaluation and restrained eating. Second, self-esteem moderated the partial mediation process of physical
appearance perfectionism in the relationship between fear of negative evaluation and restrained eating.
Third, a group psychological intervention based on Acceptance and Commitment Therapy was effective in
reducing the occurrence of restrained eating behaviors by lowering the level of fear of negative evaluation
among female college students.
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