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Abstract

Background Previous studies have shown that body dissatisfaction is closely related to restrained eating, however,
the specific mechanisms and conditions of body dissatisfaction need to be further explored. Therefore, this study
aims to explore the mediating and moderating variables influencing the relations between body dissatisfaction

and restrained eating, providing recommendations for the prevention of restrained eating among university students.

Methods Participants comprised 1213 university students who completed the Negative Physical Self Scale, Rumina-
tive Responses Scale, Restrained Eating Scale, and Physical Activity Scale. Data regarding their body measurements
were also obtained. A Latent Moderated Structural Equation Approach was constructed to examine the mediat-

ing role of rumination and the moderating role of physical activity in the relations between body dissatisfaction

and restrained eating.

Results Body dissatisfaction was positively correlated with rumination (r=0.19, p <0.01), restrained eating was posi-
tively correlated with body dissatisfaction (r=0.45, p<0.01), and restrained eating was positively correlated with rumi-
nation (r=0.25, p<0.01). Path analysis of the mediation model and moderated mediation model using structural
equation modeling showed that rumination explained 6.5% of the total relations between body dissatisfaction

and restrained eating. Physical activity moderated the effect of body dissatisfaction on rumination.

Conclusions It suggests that as physical activity increased, the relations between body dissatisfaction and rumina-
tion were strengthened. Therefore, it is advisable for university students to avoid placing excessive emphasis on using
physical activity and restrictive eating to lose weight. Instead, efforts should focus on developing healthy exercise
motivations and guiding adolescents toward positive self-perception.

Plain English summary

Body dissatisfaction is common among university students, and many with such concerns turn to restrained eating
to control their weight. However, there is no evidence that restrained eating effectively or sustainably reduces weight.
Understanding how body dissatisfaction influences restrained eating, and under what conditions this relationship
changes is critical. It can provide a theoretical basis for preventing irrational weight loss among university students.
We surveyed 1,213 university students and found that rumination accounted for a significant portion of the relations
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between body dissatisfaction and restrained eating. When students had low levels of physical activity, the link
between body dissatisfaction and rumination was weak. However, as physical activity increased, this connection
became stronger. Therefore, it is recommended that university students strive to cultivate a healthy and balanced
approach to physical activity and develop a positive body image to reduce rumination.

Keywords Body dissatisfaction, Moderated mediation, Physical activity, Restrained eating, Rumination

Introduction

Restrained eating refers to the chronic behavior of
consistently restricting food intake to control weight,
requires cognitive restraint against the body’s inclina-
tion to consume high-calorie foods, and is an important
manifestation of eating disorders [1]. Restrained eaters
often make long-term efforts to achieve or maintain an
image that aligns with the societal ideals of thinness [2].
This process generally involves excessive concern with
body weight, negative body image, disordered eating atti-
tudes, restrained eating behaviors, and, ultimately, the
clinical symptoms of eating disorders [3]. Conceptually,
this should be distinguished from dieting, which tends to
involve short-term dietary restrictions (such as losing 5
kg within a short time) and may occur at any stage of an
eating disorder [4]. Owing to its complexity and contra-
dictions, restrained eating has received significant atten-
tion from numerous researchers in recent years [5-7].
Although restrained eating is meant to control weight,
there is no evidence to support the idea that restrictive
eating results in effective and sustainable weight loss,
and whether it effectively controls weight remains con-
troversial. Research has suggested that although it may
be effective in the short term, it often has a poor long-
term success rate [8]. A seven-year longitudinal study
found that restrained eating did not predict changes in
body mass index (BMI) [9]. Another two-year longitudi-
nal study also found that restrained eating was not asso-
ciated with weight change [10]. The literature indicated
that any negative effects of restrained eating are medi-
ated by a disinhibition effect [11-13]. In some cases, this
disinhibitory effect develops into a full-blown eating dis-
order [12]. In general, if an individual’s weight is within
a natural range of fluctuations, and when the individual
consciously reduces weight by restrained food intake,
the balance between hunger and satiety breaks down
over time. Persistent hunger, decreased metabolic rate,
changes in the perceptions of eating, and reverse regu-
lation also occur [14]. Therefore, restrained eating may
tend to lead to long-term weight gain in the long run.
This exacerbates issues such as obesity, binge eating,
nutritional imbalances, anxiety, and depression, thereby
increasing the global public health burden [15]. Research-
ers worldwide have strongly suggest that college students
should not engage in restrained eating to lose weight

[16]. However, with increased focus on weight loss and
fitness and the concept of “thin is beautiful” promoted
by social platforms, an increasing number of college stu-
dents are beginning to follow restrained eating. A survey
of Chinese college students found that 35% attempted
to lose weight through dietary control [17]. In addition,
a meta-analysis of 89 studies with 145,629 participants
from 40 countries indicated that 19.7% of undergradu-
ate university students exhibited screen-based disordered
eating [18]. Cross-sectional surveys conducted every
three years among French university students showed
that during the COVID-19 pandemic, the prevalence of
eating disorders significantly increased, with the preva-
lence among females and males rising by 20% and 18%,
respectively [19]. Moreover, many college students are
affected by undiagnosed and potentially untreated eat-
ing disorders, and research on restrained eating among
Chinese university students remains limited [20]. College
students are exposed to diverse dietary environments and
a wide range of food choices, leading to changes in eating
behaviors and the gradual formation of food preferences.
However, without proper dietary guidance, these indi-
viduals are prone to developing unhealthy eating habits.
Therefore, restrained eating is an early behavior of eat-
ing disorders, investigating how restrained eating devel-
ops and intensifies in university students and under what
conditions the strength of this effect change is important.
We must also understand the motivation and mecha-
nism of university students’ restrained eating and to
clarify the internal mechanisms leading to an increased
risk of restrained eating, providing scientific evidence to
promote the reduction of restrained eating and support
healthy development in university students.

Body dissatisfaction and restrained eating

Body dissatisfaction is the most reliable predictor of
restrained eating [21] Body dissatisfaction can be defined
as a negative attitude towards one’s body resulting from
a perceived discrepancy between the actual and ideal
body image [22]. Restrained eaters consistently expressed
dissatisfaction with themselves and endorsed a thin
ideal body size and shape to a much greater extent than
unrestrained eaters [5]. It is important to note that the
psychological phenomenon of body dissatisfaction is
spreading worldwide, and its prevalence is increasing,
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becoming a public health problem [23]. Individuals who
experience stress and anxiety owing to body dissatisfac-
tion often resort to restrained eating as an immediate
coping mechanism [24]. A prospective cohort study of
Mexican university students showed a prevalence of body
dissatisfaction ranging from 65.3 to 71.7%, with eating
disorder behaviors ranging from 25 to 38.3%, and body
dissatisfaction being strongly associated with eating dis-
orders [25]. It is worth noting that while body dissatisfac-
tion may precede restrained eating, recent research has
found a bidirectional relations between body dissatisfac-
tion and restrictive eating. In other words, body dissatis-
faction can lead to restrained eating, which can further
exacerbate body dissatisfaction, creating a cyclical pat-
tern [26]. In addition, cognitive and affective character-
istics have been identified in individuals with restrained
eating, suggesting a correlation between restrained eat-
ing and these characteristics [27]. Cognitive control is an
important factor affecting restrained eating. When faced
with food, individuals must engage in cognitive control
to balance the conflict between dietary goals and food
temptations. Cognitive models of body dissatisfaction
describe multiple processes involved in the development
and maintenance of body image issues [28], one of which
is the ruminative thinking style [29].

The relations between body dissatisfaction, rumination
and restrained eating

Emotional or cognitive response patterns can result
in persistent characteristics. Rumination plays a cru-
cial role in body dissatisfaction and restrained eating. A
recent cross-sectional study on eating behaviors among
adults in Lebanon found a significant positive correlation
between rumination and restrained eating, and it was
hypothesized that rumination exacerbates the restriction
of food intake through repetitive thinking about eating
behaviors [30]. The findings of another study involving
119 female university students in Australia emphasized
the association between rumination and restrained eat-
ing [31]. Additionally, research using an exogenous
cueing task indicated that restrained eaters are more
sensitive to food cues; when faced with food tempta-
tions, they must exert more cognitive effort to suppress
impulsive eating and engage in more cognitive resources
to balance the conflict between dietary goals and food
temptations [32]. This aligns with the idea that rumina-
tion, as a repetitive and passive thinking process, may
contribute to the increased cognitive effort observed in
restrained eaters [33]. Rumination is a common negative
cognitive response characterized by a constant focus on
one’s uncontrollable negative state and involves repetitive
passive thinking about something [34]. Some research-
ers consider rumination to be a psychological habit in the
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face of negative emotions [35]. The underlying logic of
why rumination occurs can be explained by the response-
goal-driven theory. This theory posits that rumination
arises as a cognitive self-management process when ideal
goals are unachievable. Therefore, when goal-related
information relate arises, individuals prone to rumination
show heightened sensitivity, leading them to repeatedly
think about ways to achieve these goals [36]. University
students, in particular, are at high risk of body dissatisfac-
tion [37]. If this negative attitude persists, it will prompt
them to adopt coping strategies, with restrained eating
being the most direct response. A study of 780 ethnically
diverse undergraduate students found that the interac-
tion between body dissatisfaction and rumination was a
significant predictor of eating disorders [38]. Addition-
ally, a meta-analysis of rumination and eating disorders
showed that rumination is a significant process in the
psychopathology of eating disorders [35]. This indicates
that rumination is closely related to both body dissatis-
faction and restrained eating, rumination may mediate
the relations between body dissatisfaction and restrained
eating.

The moderating effect of physical activity

The mediating effect can address the specific pathway
through which body dissatisfaction affects restrained
eating, but it primarily focuses on the “commonality” of
the variable relations. It cannot explain the conditions
under which body dissatisfaction more significant impact
restrained eating—the “individuality” of the effect. Addi-
tionally, most previous research supports the hypoth-
esis of negative emotion as a mediator, but variations in
effect sizes suggest that the relations between body dis-
satisfaction and restrained eating may be moderated by
other factors [39]. Therefore, this study also examined the
moderating effect of physical activity, an important vari-
able affecting the physical and mental health of university
students, on the mediating pathway of “body dissatisfac-
tion — rumination — restrained eating”

Although previous empirical studies have shown that
individuals with body dissatisfaction tend to use physi-
cal activity as methods to control their weight [40], few
studies have considered physical activity as a moderat-
ing variable affecting association between body dissatis-
faction and rumination. However, this hidden pathway
may indeed exist. Physical activity is closely related to
cognitive [41]. Experimental studies have found that
short-term physical activity is associated with a higher
degree of rumination compared to a resting state. This
may be because physical activity directly affects the activ-
ity of the prefrontal cortex of the brain, a brain region
related to higher cognitive functions associated with
rumination [42]. In the Lebanese sample, a significant
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correlation was found between higher physical activity
index, restrained eating, and rumination [30] In addition,
empirical studies have found a significant positive corre-
lation between the physical activity frequency of young
women and their body dissatisfaction [43] In a sample
of undergraduate students who engage in physical activ-
ity regularly, it was found that physical activity to con-
trol weight and increase attractiveness is associated with
negative body image [44]. Ginis found that women who
are more concerned about their body image experience
increased anxiety about their appearance after exercis-
ing and report higher levels of body dissatisfaction [45].
This may be because individuals with high levels of body
dissatisfaction experience more negative emotions from
physical activity. In a study with a community sample
primarily consisting of female participants, those who
engaged in high-intensity physical activity had a higher
degree of dietary restraint than those who participated in
moderate- or low-intensity physical activity [46]. Franco
et al. found that weightlifters and bodybuilders are sub-
populations at an increased risk of eating disorders [47].
These findings suggest that physical activity may mod-
erate the relationship between body dissatisfaction and
rumination. Specifically, as the level of physical activity
increases, the association between body dissatisfaction
and rumination becomes stronger, thereby indirectly
influencing restrained. However, research on the mod-
erating role of physical activity on the relations between
body dissatisfaction and rumination is limited. There
is a lack of research on university students in southern
China. To better understand the complex ways in which
body dissatisfaction affects restrained eating, this study

Physical
activity

Body
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proposes the following hypotheses based on the ideal
model (Fig. 1):

(1) Body dissatisfaction is positively associated with
restrained eating.

(2) Body dissatisfaction is positively associated with
rumination.

(3) Rumination explains a significant portion of
the relations between body dissatisfaction and
restrained eating.

(4) Physical activity level is positively correlated with
rumination and body dissatisfaction.

(5) The relations between body dissatisfaction and
rumination are influenced by physical activity. The
level of physical activity moderated the first half of
the pathway from dissatisfaction to rumination to
restrained eating. Specifically, the higher the physi-
cal activity level, the stronger the relations between
body dissatisfaction and rumination.

Method

Participants

This study was approved by the Ethics Committee of
Gannan Medical University (No. 2021110). All proce-
dures were conducted in accordance with the ethical
standards of the Institutional Research Committee and
the Declaration of Helsinki. Convenience sampling was
used to survey students from two large universities in
Jiangxi Province. We recruited participants by posting
advertisements in student dormitories and study rooms
and conducted body measurements and questionnaires

Restrained

dissatisfaction

Fig. 1 Conceptual model of the study

eating
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during evening self-study hours. All investigators under-
went standardized training and informed the participants
about the content and purpose of the study before the
survey. The participants provided signed informed con-
sent forms that allowed them to withdraw from the study
at any time. The inclusion criteria were as follows: (1)
participants must be enrolled as university students; (2)
those between 18 and 24 years old; (3) voluntary partici-
pation with signed informed consent; and (4) no serious
physical illnesses. The exclusion criteria were as follows:
(1) participants who did not sign the informed consent
form; (2) missing demographic data; (3) inconsistent
responses to the questionnaire, such as selecting the
same answer for multiple items or showing patterns that
indicated a lack of engagement with the questions; (4)
younger than 18 or older than 24 years old; and (5) pres-
ence of serious physical illnesses. A total of 1,213 ques-
tionnaires were included in the final analysis. Among the
participants, 196 men and 1,017 women. The average age
of the participants was 19.1+1.0. All participants com-
pleted the relevant measurements and questionnaires.
The survey was conducted between November 2023 and
April 2024.

Demographic information

Data regarding the participants’ sex and age were col-
lected using a standardized questionnaire. Height was
measured using a portable stadiometer (Seca 213, Ger-
many) with an accuracy of 0.1 cm. Weight (with an
accuracy of 0.1 kg), body fat percentage, and muscle
mass (with an accuracy of 0.1 kg) were measured using a
body composition analyzer (Tanita BC610, Japan). These
instruments are widely used worldwide. BMI (kg/m?)
was calculated using height and weight measurements.
According to the Physical Fitness Measurement Stand-
ards for Chinese Students, BMI is classified as follows:
underweight (male: BMI<17.8; female: BMI<17.1), nor-
mal (male: 17.8 <BMI<24.0; female: 17.1 <BMI<24.0),
overweight (24.0 <BMI < 28.0), and obese (BMI > 28.0).

Body dissatisfaction

The Negative Physical Self Scale (NPSS), developed
by Chen Hong (2003) has been widely used in Chinese
adolescents [48]. In this study, to assess individuals’ dis-
satisfaction with their body shape, the Negative Physical
Self Scale-Fatness Subscale (NPSS-F) was selected. The
NPSS-F scale consists of 11 items. Responses are rated
on a 5-point scale, with 0="“never” and 4 ="always” The
average scores for each dimension and for the entire pop-
ulation were calculated. A score of 2 or higher indicates
dissatisfaction with one’s body shape, with higher scores
reflecting stronger negative cognition and emotions
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related to perceived obesity. Cronbach’s o coefficient of
the scale is 0.88.

Rumination

The Chinese version of the Ruminative Responses Scale
compiled by Nolen-Hoeksema et al. and revised by Han
et al. was adopted [49]. This scale is widely used among
Chinese adolescents and consists of 22 items divided into
three dimensions: symptom rumination, brooding, and
reflective pondering, and reflective pondering. Responses
were scored on a 1-4 Likert scale, with higher total
scores indicating a greater tendency toward rumination.
Cronbach’s a coefficient of the scale is 0.96.

Restrained eating

The Restrained Eating Scale from the Dutch Eating
Behavior Questionnaire (DEBQ), compiled by Van Strien
et al, is widely used with Chinese adolescents and has
been shown to have good reliability and validity [50]. The
scale consists of 10 items (e.g., “If you gain weight, do you
eat less than usual?”). Responses are scored on a 1-5 Lik-
ert scale. A higher total score indicated a higher degree of
restrained eating. Cronbach’s o coefficient of the scale is
0.91.

Physical activity

The Physical Activity Rating Scale (PARS-3) was used in
this study. The scale was originally compiled by Hashi-
moto and translated and revised by Liang et al. [51]. It
assesses the level of physical activity over the past month
based on three aspects: intensity, duration, and frequency
of participation in physical activity. Each item is scored
from 1 to 5. The total physical activity score is calculated
using the formula: intensity X (duration — 1) X frequency;,
with scores ranging from 0 to 100. Higher scores indicate
higher levels of physical activity. The specific classifica-
tion of physical activity levels is as follows: <19 points
indicate low physical activity, 20-42 points indicate
moderate physical activity, and >43 points indicate high
physical activity. This scale is widely used globally and by
Chinese university students. Cronbach’s o coefficient of
the scale is 0.75.

Data analysis

The data were analyzed using SPSS (version 19.0; IBM
Corp., Armonk, NY, USA) and Mplus (version 8.3;
Muthén & Muthén, Los Angeles, CA, USA). The analyti-
cal process was divided into five steps.

(1) Descriptive and correlation analyses, exploratory
factor analysis, and reliability analysis were con-
ducted on the main variables of the study
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(2) Evaluation of Measurement Model. Confirmatory
factor analysis (CFA) was used to assess the meas-
urement model, which included all indicators.
Testing the mediating effects. We tested the mediat-
ing effect of rumination using a mediation analysis
procedure based on structural equation modeling
(SEM). The confidence intervals for each coeffi-
cient were estimated using the bias-corrected non-
parametric percentile bootstrap method with 5000
bootstrap samples to calculate the bias-corrected
95% confidence interval.

Testing the Moderating Effect of Physical Activ-
ity Using Latent-Moderated Structural Equations
(LMS). The LMS method was used to examine the
moderating effects of physical activity. Compared
to traditional regression methods, LMS can cor-
rect measurement errors when estimating latent
interaction effects, provide accurate estimates of
effects and confidence intervals, and yield param-
eter values and standard errors using maximum
likelihood estimation. Additionally, LMS avoids
inconsistent parameter estimates caused by con-
structing product indicators and does not require
interaction terms to follow a normal distribution,
thus eliminating the bias introduced by the non-
normal distribution of product terms. The accept-
ability of the moderated mediation SEM model
based on the LMS was evaluated in two steps. First,
we used commonly employed fit indices to evaluate
the baseline SEM without latent interaction terms.
These indices include the comparative fit index
(CFI), Tucker-Lewis index (TLI), standardized
root mean square residual (SRMR), and root mean
square error of approximation (RMSEA). Next,
we determined whether the moderated mediation
SEM with latent interaction terms provided a bet-
ter fit. As the LMS does not provide traditional fit
indices, we used the Akaike Information Criterion
(AIC) and log-likelihood to assess improvement. A
reduction in the AIC, which represents the loss of
information, indicates an improved model. Addi-
tionally, we tested the likelihood ratio (LR) using

(3)
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the formula LR=—2LL (the difference in log-likeli-
hoods between the baseline model and the moder-
ated mediation model). The LR statistic follows an
approximate chi-square distribution, with degrees
of freedom equal to the difference in degrees of
freedom between the baseline and moderated
mediation models. A significant chi-square test
of the LR indicated that including the moderated
mediation model was preferable.

The interaction effect was interpreted using the
Johnson-Neyman technique. To explore the rela-
tions between body dissatisfaction and rumination
at different levels of physical activity, we estimated
significance intervals and determined the bounda-
ries of the regions of significance.

(5)

Results

Common method deviation test

The Harman single-factor test was used for the com-
mon method deviation test and ten common factors with
eigen roots greater than one were identified. The first fac-
tor explained 18.17% of the variance, which did not reach
the critical standard of 40%. Therefore, no significant
methodological bias was observed in the study variables.

Descriptive statistics and correlations of variables

The mean scores of body dissatisfaction, rumina-
tion, restrained eating, physical activity, and BMI were
1.36+0.68, 43.01+12.18, 25.82+8.19, 17.18 +14.74, and
21.38+£4.10 respectively (Table 1). Body dissatisfaction
positively correlated with rumination (r=0.19, p<0.01),
restrained eating positively correlated with body dissatis-
faction (r=0.43, p <0.01) and restrained eating positively
correlated with rumination (r=0.25, p<0.01). Hypoth-
esis 1 and Hypothesis 2 were supported. Physical activ-
ity positively correlated with restrained eating (r=0.07,
p<0.05). However, no significant correlation was found
between BMI and the other variables. Therefore, the BMI
was excluded from the moderated mediation model.

Table 1 Descriptive statistics and correlations of the variables (n=1213)

Variable M SD 1 2 3 4 5
1 Body dissatisfaction 1.36 0.68 1

2 Rumination 43.01 12.18 0.19** 1

3 Restrained eating 25.82 8.19 0.43** 0.25%* 1

4 Physical activity 17.18 14.74 -0.02 0.04 0.07* 1

5 BMI 2138 4.10 0.02 -0.04 0.01 -003 1

M; Mean, SD; standard deviation
*p<0.05; **p<0.01
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Measurement model evaluation

Our study included four latent variables: body dissat-
isfaction (11 indicators), rumination (22 indicators),
physical activity (three indicators), and restrained eat-
ing (10 indicators). The results of a confirmatory factor
analysis indicated that the measurement model had a
good fit: x*=5345.86, df=983, CFI=0.91, TLI=0.90,
SRMR=0.05, and RMSEA=0.06, with a 90% confi-
dence interval for RMSEA of [0.059, 0.062]. Detailed
information on the standardized factor loadings for
each indicator corresponding to the latent variables can
be found in the Supplementary Table.

Testing the mediating role of rumination

We examined the role of rumination in the relations
between body dissatisfaction and restrained eat-
ing using structural equation modeling, with confi-
dence intervals for each coefficient estimated using
the bias-corrected nonparametric percentile bootstrap
method. The results indicated that the model fit the
data well: x*=5411.09, df=986, CFI=0.90, TLI=0.89,
SRMR=0.05, and RMSEA =0.06, with a 90% confi-
dence interval for RMSEA of [0.059, 0.062]. The path
analysis, as shown in Table 2, revealed significant rela-
tions among the variables: the paths from body dis-
satisfaction to rumination (f=0.118, p<0.001), from
rumination to restrained eating (f=0.295, p<0.001),
and from body dissatisfaction to restrained eating were
significant (f=0.496, p<0.001). The estimated indi-
rect effect was 0.035 (p<0.001, 95% CI [0.020, 0.050]),
indicating that rumination explained 6.5% of the total
relations between body dissatisfaction and restrained
eating. Hypothesis 3 was supported.
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Testing the moderating effect of physical activity

on the mediating effect

We tested the moderating effect of physical activity using
the LMS method, which is divided into three steps. First,
we evaluated the baseline SEM model, which included
physical activity as a moderating variable but excluded
the interaction terms (removing XW and a5 from Fig. 2).
The results indicated good model fit: x*=5408.79,
df=985, CFI=0.90, TLI=0.89, SRMR=0.05, Log-
likelihood HO0=-59,347.93, AIC=118,979.854, and
RMSEA =0.06, with a 90% confidence interval of [0.059,
0.062]. Next, we evaluated the moderated mediation
SEM model, which included an interaction term. The
fit indices for this model were AIC=118,977.86, Log-
likelihood HO=- 59,345.93, LR=3.99, and Adf=1, and
the chi-square test was significant (p<0.05), indicating
that the moderated mediation SEM model showed a sig-
nificantly better fit compared to the baseline SEM model.
As shown in Fig. 2 and Table 2, the main effect of physi-
cal activity on rumination was not significant (p=0.02,
95%CI [—0.006,0.048]). However, the interaction term
between body dissatisfaction and physical activity was
significant, indicating the presence of a moderating effect
(B=0.04, 95%CI [0.001,0.007], p <0.05). Finally, interpret
the moderating effect. The interaction plot based on the
Johnson-Neyman technique is presented in Fig. 3. The
horizontal axis represents the values of physical activity,
and the vertical axis represents the moderated indirect
effect. When physical activity is higher than —1.6, the
95% confidence interval no longer includes 0, indicat-
ing that the effect of body dissatisfaction on rumination
became significant. As s physical activity increased, the
relations between body dissatisfaction and rumination
was strengthened.Hypothesis 5 was supported.

Table 2 Path analysis of the mediation model and moderated mediation model using structural equation modeling

Effect S.E t p 95%BCLL 95%BCUL

Mediation model

Body dissatisfaction on Rumination 0.118 0.018 6.485 <0.001 0.082 0.153
Rumination on restrained eating 0.295 0.052 5.708 <0.001 0.193 0.396
Body dissatisfaction on Restrained eating 0.496 0.036 13913 <0.001 0426 0.566
Indirect effect 0.035 0.008 4513 <0.001 0.020 0.050
Total effect 0531 0.036 14.697 <0.001 0.460 0.602
Moderated mediation model

Body dissatisfaction on Rumination 0.118 0.018 6.520 <0.001 0.083 0.154
Physical activity on rumination 0.021 0.014 1.524 0.127 —0.006 0.048
Body dissatisfaction*Physical activity on rumination 0.035 0.018 1.982 <0.05 0.001 0.007
Rumination on restrained eating 0.295 0.052 5717 <0.001 0.194 0.397
Body dissatisfaction on Restrained eating 0.495 0.036 13.890 <0.001 0425 0.565

SE; standard error, 95% BCLL; bias-corrected confidence interval lower limit derived from bootstrap estimates, 95% BCUL; bias-corrected confidence interval upper

limit derived from bootstrap estimates
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Fig. 2 Moderated mediation structural equation model path diagram. Note For simplicity, the observed indicators of the latent variables are

not fully displayed. *p < 0.05, ***p < 0.001

Discussion
This study found that body dissatisfaction and rumina-
tion were positively associated with restrained eating.
Rumination accounted for a significant portion of the
relations between body dissatisfaction and restrained
eating, accounting for 6.5% of the total effect between
body dissatisfaction and restrained eating. Addition-
ally, when the interaction term was included, the mod-
erated mediation SEM showed a significantly better fit
than the baseline SEM. The interaction between dissat-
isfaction and physical activity was significant, indicat-
ing a moderating effect. As physical activity increased,
the relations between dissatisfaction and rumination
strengthened.

The results of this study indicate that body dissatis-
faction is significantly and positively correlated with

restrained eating. In previous studies examining the
relations between body dissatisfaction and restrained
eating through cross-sectional or longitudinal analy-
ses, body dissatisfaction has consistently been shown to
be a significant predictor of restrained eating [6]. The
results of our study support those of previous studies.
People with body dissatisfaction engage in restrained
eating behaviors to control their weight. This highlights
the essential role of body dissatisfaction and suggests
the importance of reducing body dissatisfaction in the
field of eating behavior.

Restrained eating may be used to alleviate body dis-
satisfaction. These findings are similar to those found in
Western countries, suggesting that although stereotypes
may exist about ideal body types in different cultures,
restrained eating due to body dissatisfaction has become
a global problem that remains to be solved [52]. However,
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the results of this study showed that BMI was not associ-
ated with body dissatisfaction or restrained eating. Previ-
ous studies have shown that BMI is positively correlated
with the symptoms of body dissatisfaction and eating
disorders and people with a higher BMI may face social
prejudice and a greater pressure to lose weight [53]. As
such, they are prone to body dissatisfaction and, thus,
eating disorders [54]. The possible explanations for this
discrepancy are that the participants in this study were
general university students rather than clinical samples,
and their BMI was mostly within the normal range.

Additionally, restrained eating behaviors are more
challenging to identify in overweight individuals, and
the duration of restrained eating symptoms tends to be
longer in this group [54]. Indeed, this finding suggests
that susceptibility to restrained eating is not limited to
individuals with higher BMIs; even those with a nor-
mal BMI can experience body dissatisfaction, leading to
restrained eating. For instance, individuals with perfec-
tionistic personality traits may be excessively concerned
about their appearance and are more likely to engage in
restrained eating [55].

Results showed that rumination accounted for a signifi-
cant portion of the relations between body dissatisfaction
and restrained eating. This is consistent with previous
findings and extends the research on southern Chinese
adolescent populations, providing further evidence that
rumination contributes to the maintenance or develop-
ment of restrained eating [56].

Restrained eating is related to rumination, which can
be contrasted with intuitive eating. Intuitive eaters do
not ruminate about dieting or food, nor do they ignore
hunger signals. Instead, intuitive eaters eat food that they

enjoy, rely on hunger cues to determine how much to
eat, and stop eating based on satiety signals [57]. Chang-
ing from instinctive intuitive eating to restrained eat-
ing implies shifting the physiological control of food to
cognitive control, which may be driven by rumination.
The response style theory suggests that individuals with
a tendency to ruminate often focus excessively on self-
related negative information [58]. Therefore, individu-
als with high levels of rumination exhibit maladaptive
eating behaviors, restrained eating [31]. In addition, the
emotional cascade model holds that negative emotions
increase exponentially over time, eventually leading indi-
viduals to adopt maladaptive behaviors to disperse emo-
tional distress [59]. Therefore, when individuals perceive
a gap between the ideal and actual body, resulting in body
dissatisfaction, they are likely to fall into a state of rumi-
nation. For example, they may often think “why am I so
fat” and “why can't I eat less to control my weight” In
such cases, restrained eating is used as a coping strategy
to escape negative emotions in a negative state. Although
this study could not establish causation, it provided pre-
liminary support for the importance of rumination in
a restrained eating model. These results suggest that
rumination may help maintain eating disorder behav-
iors. However, extensive longitudinal work is needed to
further support the model and explore potential causal
relations.

This study found that physical activity moder-
ates the process of “body dissatisfaction — rumina-
tion — restrained eating,” specifically affecting the early
part of the mediation chain. When physical activity
scores were low, the association between body dissatis-
faction and rumination was weaker, whereas as physical
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activity scores increased, the association between body
dissatisfaction and rumination became stronger. When
we consider why physical activity levels may moderate
this mediation model, we must first think about the moti-
vation for physical activity. Previous research has shown
that healthy physical activity motivations can enhance
self-esteem, reduce body dissatisfaction, and lessen eat-
ing pathology. However, when physical activity motiva-
tion is viewed as a compensatory behavior, exercising
to compensate for or counteract body dissatisfaction is
associated with negative outcomes [60]. Empirical studies
have also shown that individuals who engage in physical
activity to improve their appearance are more concerned
about others’ perceptions of their bodies than those who
engage in physical activity for health reasons and are,
at the same time, more prone to rumination [61]. For
example, as the level of physical activity increases, expec-
tations for the ideal body intensify. According to the
response-goal-driven theory of rumination, individuals
are more likely to exhibit heightened sensitivity to body
shape and repeatedly contemplate ways to achieve the
ideal body [36], the relations between body dissatisfac-
tion and rumination becomes stronger. This may include
checking one’s body shape frequently in the mirror,
repeatedly comparing photos of yourself with others on
social media, thinking about whether your movement is
standard, and worrying about whether you have achieved
your movement goal. In addition to physical activity
motivation, morbid exercise behavior may be a underly-
ing reason for the association between physical activity,
body dissatisfaction, and ruminative thinking. Morbid
exercise represents a severe form of pathological exer-
cise behavior, characterized by increasingly uncontrolla-
ble exercise habits, irrespective of the actual time spent
exercising. It involves both excessive exercise and driven
weight control [62]. When exercise becomes an “increas-
ingly uncontrollable behavior’, it can lead to physical and
psychological harm, even if it is perceived as having the
potential to change body shape [63]. The meta-analysis
results regarding body dissatisfaction and morbid exer-
cise behavior indicate a significant positive correla-
tion [64]. When individuals engage in physical activity
because of body dissatisfaction, they reflect a maladaptive
cognitive process that reinforces the association between
body dissatisfaction and ruminative thinking. For exam-
ple, they may ruminate over missing an opportunity to
exercise. Therefore, the greater the exercise intensity, the
stronger the association between body dissatisfaction
and ruminative thinking.

Overall, both the morbid exercise behavior and physical
activity motivation were related to body dissatisfaction
and may be the processes behind the association between
body dissatisfaction, physical activity, and ruminative
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thinking. Most individuals with body dissatisfaction pur-
sue an ideal body image that goes far beyond what can
be achieved with a reasonable diet or physical activity.
Although this study did not directly measure these two
constructs, it has demonstrated the importance of physi-
cal activity in the context of body dissatisfaction and
ruminative thinking related to restrained eating. Future
research can further explore these mechanisms to gain a
comprehensive understanding of their relations.

This study verified the mediating role of rumination in
the relations between body dissatisfaction and restrained
eating and found that different physical activity levels
moderate the relations between body dissatisfaction and
rumination. This provides a detailed explanation of the
complex mechanisms through which body dissatisfac-
tion affects restrained eating, highlighting the crucial role
of rumination in mediating adverse psychological and
behavioral outcomes in university students, and provides
important evidence regarding the role of physical activity
as a moderating variable. However, this study had some
limitations. First, although we employed a mediation
model to explore the relations between rumination and
restrained eating in the context of body dissatisfaction,
we must acknowledge that we cannot confirm whether
rumination indeed serves as a mediating factor preceding
restrained eating. Validating mediation effects typically
requires a longitudinal measurement design to ensure
that changes in rumination occur prior to restrained eat-
ing. Thus, future research should utilize methods such
as ecological momentary assessment to collect real-time
data, allowing for a more accurate capture of the causal
relations between variables. Second, this study only
measured physical activity and did not directly assess
physical activity motivation and morbid exercise behav-
ior. Future research should comprehensively investigate
physical activity situations, including patterns, loca-
tions, and motivations, and conduct long-term tracking
of physical activity to observe whether physical activity
affects rumination and restrained eating change. Third,
the measures used in this study were based on the cur-
rent demographics of healthy university students in
southern China, which may limit the generalizability of
our findings to other populations. Future studies should
explore these relations using measures tailored to differ-
ent demographic groups to determine whether similar
patterns and associations emerge. Additionally, future
research should expand the sample size to include clini-
cal populations and individuals from different regions.
Finally, owing to the imbalanced gender ratio in the sam-
ple of this study, sex differences in the model were not
considered. Future sampling should ensure a more bal-
anced gender ratio to explore the role and influence of
gender in the model more comprehensively.



Wang et al. Journal of Eating Disorders (2025) 13:49

Conclusion

The conclusions of this study are as follows: Body
dissatisfaction positively predicts restrained eating
behaviors; rumination partially mediates the relations
between body dissatisfaction and restrained eating,
and physical activity moderates the effect of body dis-
satisfaction on rumination. Specifically, when physical
activity levels are low, the association between body
dissatisfaction and rumination is weaker. As physical
activity levels increase, the association between body
dissatisfaction and rumination becomes stronger.

In the context of restrained eating, physical activity
might trigger more ruminative thinking. Therefore, it is
advisable for university students to avoid placing exces-
sive emphasis on using physical activity and restrained
eating to lose weight. Instead, efforts should focus on
developing healthy physical activity motivation and
guiding university students toward positive self-per-
ception. Future research should include diverse popu-
lations to enhance the generalizability of the findings;
adopt a longitudinal study design to more accurately
capture the causal relations between rumination and
restrained eating; comprehensively examine physical
activity, including physical activity patterns, locations,
and motivations, to gain a deeper understanding of the
role of physical activity in the model; and conduct long-
term tracking of physical activity to observe whether
physical activity influences rumination and restrained
eating.

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/540337-025-01229-7.

Additional file 1.
Additional file 2.

Acknowledgements
We would like to express our appreciation to all the participants.

Author contributions

Y.W. conceived and designed the study, performed the data analysis, wrote
the original draft, and reviewed and edited the manuscript. CW. and QW.

was involved in the investigation and review and editing of the manuscript.
G.L was responsible for funding acquisition and review and editing of the
manuscript. M.H reviewed and edited the manuscript, supervised the project,
handled formal analysis, managed resources, and administered the project. All
authors contributed to this study and approved the submitted version.

Funding

Humanities and Social Sciences Fund from the Ministry of Education of
China (22YJC630085). Humanities and Social Sciences of Jiangxi University in
2023 (GL23114). Starting Research Fund from the Gannan Medical University
(QD202121).

Availability of data and materials
The datasets used and analyzed in the current study are available from the
corresponding author upon reasonable request.

Page 11 of 13

Declarations

Ethics approval and consent to participate

This study was approved by the ethics committee of Gannan Medical
University, China, No. 2021110. This study was conducted in accordance with
the Declaration of Helsinki and relevant guidelines and regulations. Each
participant provided written informed consent in relation to the required
measurement and survey completion procedures.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests

Author details

'School of Public Health and Health Management, Gannan Medical University,
University Park, Rongjiang New Area, Ganzhou City 341000, Jiangxi Province,
China.

Received: 24 November 2024 Accepted: 24 February 2025
Published online: 18 March 2025

References

1. Herman CP, Mack D. Restrained and unrestrained eating. J Pers.
1975;43(4):647-60.

2. Polivy J,Herman P. Is the body the self? Women and body image. Coll
Antropol. 2007;31:63-7.

3. Shisslak CM, Crago M, Estes LS. The spectrum of eating disturbances. Int J
Eat Disord. 1995;18(3):209-19.

4. ProvencherV, Polivy J, Herman CP. Perceived healthiness of food. If it's
healthy, you can eat more! Appetite. 2009;52(2):340-4. https://doi.org/10.
1016/j.appet.2008.11.005.

5. Polivy J, Herman CP, Mills JS. What is restrained eating and how do we
identify it? Appetite. 2020;155: 104820.

6. YongC, Liu H,Yang Q Luo J, Ouyang Y, Sun M, et al. The Relation-
ship between restrained eating, body image, and dietary intake
among university students in china: a cross-sectional study. Nutrients.
2021;13(3):990.

7. Yao L, Niu G, Sun X. Body image comparisons on social networking
sites and Chinese female college students'restrained eating: the roles
of body shame, body appreciation, and body mass index. Sex Roles.
2021,84(7-8):465-76.

8. MaclLean PS, Bergouignan A, Cornier MA, Jackman MR. Biology's response
to dieting: the impetus for weight regain. Am J Physiol Regul Integr
Comparative Physiol. 2011;301(3):R581-600.

9. Konttinen H, Llewellyn C, Silventoinen K, Joensuu A, Mdnnisto S, Salomaa
V, et al. Genetic predisposition to obesity, restrained eating and changes
in body weight: a population-based prospective study. Int J Obes.
2018;42(4):858-65.

10. de Lauzon-Guillain B, Basdevant A, Romon M, Karlsson J, Borys JM,
Charles MA. Is restrained eating a risk factor for weight gain in a general
population? Am J Clin Nutr. 2006;83(1):132-8.

11. Westenhoefer J, Broeckmann P, Minch AK, Pudel V. Cognitive control of
eating behavior and the disinhibition effect. Appetite. 1994;23(1):27-41.

12. Preuss H, Leister L, Pinnow M, Legenbauer T. Inhibitory control pathway
to disinhibited eating: a matter of perspective? Appetite. 2019;141:
104297.

13. Bryant EJ, King NA, Blundell JE. Disinhibition: its effects on appetite and
weight regulation. Obes Rev. 2008;9(5):409-19.

14. Heatherton TF, Herman CP, Polivy J, King GA, McGree ST. The (mis)meas-
urement of restraint: an analysis of conceptual and psychometric issues. J
Abnorm Psychol. 1988;97(1):19-28.

15. Kebbe M, Sparks JR, Flanagan EW, Redman LM. Beyond weight loss: cur-
rent perspectives on the impact of calorie restriction on healthspan and
lifespan. Expert Rev Endocrinol Metab. 2021;16(3):95-108.


https://doi.org/10.1186/s40337-025-01229-7
https://doi.org/10.1186/s40337-025-01229-7
https://doi.org/10.1016/j.appet.2008.11.005
https://doi.org/10.1016/j.appet.2008.11.005

Wang et al. Journal of Eating Disorders

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.
37.

38.

39.

(2025) 13:49

. Stewart DA, Carter JC, Drinkwater J, Hainsworth J, Fairburn CG. Modifi-

cation of eating attitudes and behavior in adolescent girls: a controlled
study. Int J Eat Disord. 2001;29(2):107-18.

. Xin X, Xiao X, Chenyao G. The relationship between restrictive

eating behavior and impulsive traits of freshmen. Adv Social Sci.
2022;11(04):1182-7.

. Alhaj OA, Fekih-Romdhane F, Sweidan DH, Saif Z, Khudhair MF, Ghaz-

zawi H, et al. The prevalence and risk factors of screen-based disor-
dered eating among university students: a global systematic review,
meta-analysis, and meta-regression. Eat Weight Disord Stud Anorexia,
Bulimia Obes. 2022;27(8):3215-43.

. Tavolacci MP, Déchelotte P, Ladner J. Eating disorders among college

students in France: characteristics, help-and care-seeking. Int J Environ
Res Public Health. 2020;17(16):5914.

Jahrami H, Sater M, Abdulla A, Faris MAI, AlAnsari A. Eating disor-

ders risk among medical students: a global systematic review and
meta-analysis. Eat Weight Disord Stud Anorexia, Bulimia Obes.
2019;24(3):397-410.

Jaeger B, Ruggiero GM, Edlund B, Gomez-Perretta C, Lang F, Moham-
madkhani P, et al. Body dissatisfaction and its interrelations with other
risk factors for bulimia nervosa in 12 countries. Psychother Psychosom.
2002;71(1):54-61.

Cash TF, Pruzinsky T. Body image : a handbook of theory, research, and
clinical practice. New York: The Guilford Press; 2002.

Bornioli A, Lewis-Smith H, Slater A, Bray I. Body dissatisfaction predicts
the onset of depression among adolescent females and males: a
prospective study. J Epidemiol Commun Health. 2021;75(4):343-8.
Fallon EA, Harris BS, Johnson P. Prevalence of body dissatisfaction
among a US adult sample. Eat Behav. 2014;15(1):151-8.
Jiménez-Limas K, Miranda-Barrera VA, Mufoz-Diaz KF, Novales-Huido-
bro SR, Chico-Barba G. Body dissatisfaction, distorted body image and
disordered eating behaviors in university students: an analysis from
2017-2022. Int J Environ Res Public Health. 2022;19(18):11482.

Zhang T, Wang K, Gu T, Zhang Y, Zhang X. Body dissatisfaction and
restricted diet in chinese adolescents: a longitudinal analysis. Psychol
Res Behav Manag. 2023;16:4003-13.

Johnson F, Wardle J. Dietary restraint, body dissatisfaction, and
psychological distress: a prospective analysis. J Abnorm Psychol.
2005;114(1):119-25.

Cash TF. Cognitive-behavioral perspectives on body image. In: Encyclo-

pedia of body image and human appearance. Elsevier; 2012. p. 334-42.

Feinstein BA, Hershenberg R, Bhatia V, Latack JA, Meuwly N, Davila J.
Negative social comparison on facebook and depressive symptoms:
rumination as a mechanism. Psychol Pop Media Cult. 2013;2(3):161-70.
Awad E, Malaeb D, Fawaz M, Youssef L, Brytek-Matera A, Hallit S, et al.
Profile of maladaptive and normative eating behaviors in correlation
with rumination: a cross-sectional study among Lebanese adults.
Psicologia Reflexao e Critica. 2025;38:2.

Dondzilo L, Rieger E, Palermo R, Byrne S, Bell J. Association between
rumination factors and eating disorder behaviours in young women.
Adv Eat Disord. 2016;4(1):84-98.

Veenstra EM, de Jong PJ, Koster EHW, Roefs A. Attentional avoidance
of high-fat food in unsuccessful dieters. J Behav Ther Exp Psychiatry.
2010;41(3):282-8.

Nolen-Hoeksema S, Wisco BE, Lyubomirsky S. Rethinking rumination.
Perspect Psychol Sci. 2008;3(5):400-24.

Nolen-Hoeksema S. Responses to depression and their effects

on the duration of depressive episodes. J Abnorm Psychol.
1991;100(4):569-82.

Watkins ER, Nolen-Hoeksema S. A habit-goal framework of depressive
rumination. J Abnorm Psychol. 2014;123(1):24-34.

Papageorgiou C, Wells A, editors. Depressive rumination. Wiley; 2003.
Aparicio-Martinez P, Perea-Moreno AJ, Martinez-Jimenez MP, Redel-
Macias MD, Pagliari C, Vaquero-Abellan M. Social media, thin-ideal, body
dissatisfaction and disordered eating attitudes: an exploratory analysis.
Int J Environ Res Public Health. 2019;16(21):4177.

Gordon KH, Holm-Denoma JM, Troop-Gordon W, Sand E. Rumination and
body dissatisfaction interact to predict concurrent binge eating. Body
Image. 2012;9(3):352-7.

Stice E, Shaw HE. Role of body dissatisfaction in the onset and mainte-
nance of eating pathology. J Psychosom Res. 2002;53(5):985-93.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

Page 12 of 13

Teixeira PJ, Going SB, Houtkooper LB, Cussler EC, Metcalfe LL, Blew RM,
et al. Exercise motivation, eating, and body image variables as predictors
of weight control. Med Sci Sports Exerc. 2006;38(1):179-88.

Sherwood NE, Jeffery RW.The behavioral determinants of exer-

cise: implications for physical activity interventions. Annu Rev Nutr.
2000;20(1):21-44.

Schmitter M, Vanderhasselt MA, Spijker J, Smits JAJ, Vrijsen JN. Working

it out: can an acute exercise bout alleviate memory bias, rumination and
negative mood? Cogn Behav Ther. 2023;52(3):232-45.

Tiggemann M, Williamson S. The effect of exercise on body satisfac-

tion and self-esteem as a function of gender and age. Sex Roles.
2000;43(1/2):119-27.

McDonald K, Thompson JK. Eating disturbance, body image dissatisfac-
tion, and reasons for exercising: gender differences and correlational
findings. Int J Eat Disord. 1992;11(3):289-92.

Martin Ginis KA, Jung ME, Gauvin L. To see or not to see: Effects of exercis-
ing in mirrored environments on sedentary women's feeling states and
self-efficacy. Health Psychol. 2003;22(4):354-61.

Mond JM, Hay PJ, Rodgers B, Owen C, Beumont PJV. Relationships
between exercise behaviour, eating-disordered behaviour and quality of
life in a community sample of women: when is exercise ‘excessive’? Eur
Eat Disord Rev. 2004;12(4):265-72.

Franco KSN, Tamburrino MB, Carroll BT, Bernal GAA. Eating attitudes in
college males. Int J Eat Disord. 1988;7(2):285-8.

Chen H, Jackson T, Huang X. The negative physical self scale: Initial devel-
opment and validation in samples of Chinese adolescents and young
adults. Body Image. 2006;3(4):401-12.

Han X, Yang H. Chinese version of Nolen-Hoeksema ruminative responses
scale (RRS) Used in 912 college students: reliability and validity. Chin J
Clin Psychol. 2009;17(5):550-1.

Li'Y, LiuY, Bao J. The applicability of dutch eating behavior ques-
tionnaire (DEBQ) in Chinese college students. Chin J Clin Psychol.
2018;26(2):277-81.

Liang D, Liu S. Stress level of college students and its implications Rela-
tionship with physical exercise. Chin J Mental Health. 1994;8(1):5-6.
Shagar PS, Harris N, Boddy J, Donovan CL. The relationship between
body image concerns and weight-related behaviours of adolescents and
emerging adults: a systematic review. Behav Chang. 2017;34(4):208-52.
Zeidan RK, Haddad C, Hallit R, Akel M, Honein K, Akiki M, et al. Validation
of the Arabic version of the binge eating scale and correlates of binge
eating disorder among a sample of the Lebanese population. J Eat
Disord. 2019;7(1):40.

Bodell LP, Brown TA, Keel PK. Weight suppression predicts bulimic
symptoms at 20-year follow-up: the mediating role of drive for thinness. J
Abnorm Psychol. 2017;126(1):32-7.

Boone L, Soenens B, Vansteenkiste M, Braet C. Is there a perfectionist in
each of us? An experimental study on perfectionism and eating disorder
symptoms. Appetite. 2012,59(2):531-40.

Cowdrey FA, Park RJ. Assessing rumination in eating disorders: Principal
component analysis of a minimally modified ruminative response scale.
Eat Behav. 2011;12(4):321-4.

Tylka TL, Wilcox JA. Are intuitive eating and eating disorder symp-
tomatology opposite poles of the same construct? J Couns Psychol.
2006;53(4):474-85.

Nolen-Hoeksema S, Morrow J. A prospective study of depression and
posttraumatic stress symptoms after a natural disaster: the 1989 Loma
Prieta earthquake. J Pers Soc Psychol. 1991;,61(1):115-21.

Selby EA, Anestis MD, Joiner TE. Understanding the relationship between
emotional and behavioral dysregulation: emotional cascades. Behav Res
Ther. 2008;46(5):593-611.

Vartanian LR, Wharton CM, Green EB. Appearance versus health motives
for exercise and for weight loss. Psychol Sport Exerc. 2012;13(3):251-6.
Vinkers CDW, Evers C, Adriaanse MA, de Ridder DTD. Body esteem and
eating disorder symptomatology: the mediating role of appearance-
motivated exercise in a non-clinical adult female sample. Eat Behav.
2012;13(3):214-8.

Alcaraz-Ibafiez M, Paterna A, Sicilia A, Griffiths MD. Morbid exercise
behaviour and eating disorders: a meta-analysis. J Behav Addict.
2020;9(2):206-24.

Szabo A, Demetrovics Z, Griffiths MD. Morbid exercise behavior: addiction
or psychological escape?. 2018. p. 35



Wang et al. Journal of Eating Disorders (2025) 13:49

64. Alcaraz-lbanez M, Paterna A, Sicilia A, Griffiths MD. A systematic review
and meta-analysis on the relationship between body dissatisfac-
tion and morbid exercise behaviour. Int J Environ Res Public Health.
2021;18(2):585.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 13 of 13



	Exploring the relations between body dissatisfaction, rumination, physical activity, and restrained eating: a latent moderated structural equation approach
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Plain English summary 
	Introduction
	Body dissatisfaction and restrained eating
	The relations between body dissatisfaction, rumination and restrained eating
	The moderating effect of physical activity

	Method
	Participants
	Demographic information
	Body dissatisfaction
	Rumination
	Restrained eating
	Physical activity
	Data analysis

	Results
	Common method deviation test
	Descriptive statistics and correlations of variables
	Measurement model evaluation
	Testing the mediating role of rumination
	Testing the moderating effect of physical activity on the mediating effect

	Discussion
	Conclusion
	Acknowledgements
	References


