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Abstract

Introduction: This study explores how gender and body composition moderate the effects of an exercise and
nutrition intervention module on body composition and fitness profiles in obese college students in China,
addressing a growing health concern. Problem Statements: Obesity is on the rise among Chinese college
students, necessitating effective intervention strategies. However, the impact of such interventions may vary
based on gender and body composition, a knowledge gaps this study aims to fill. Methodology/Study Design:
Quantitative research involved 337 college students from the Modern College of Humanities and Sciences,
Shanxi Normal University, Linfen, China. Scales were used to assess fitness profiles, body image, exercise,
nutrition intervention, and demographics. Data analysis utilised Partial Least Squares Structural Equation
Modelling (PLS-SEM). Results/Findings: The exercise and diet intervention significantly improved body image
and fitness profiles among obese college students. Notably, gender and body composition played crucial roles in
moderating the intervention's effects on body image. Female participants experienced more substantial
improvements in body image compared to males, with body composition also influencing the exercise-body
image relationship. Implication/Significance: These findings have theoretical and practical implications. They
enhance our understanding of exercise and diet interventions in reshaping body image and fitness profiles
among obese college students. Importantly, they highlight the need for personalised interventions, considering
gender and body composition. Policymakers and healthcare providers can use these insights to develop more
effective programmes, to address the obesity issue among college students in China.

Keywords: Obese college students, exercise and nutrition intervention, body image, fitness profiles, gender,
body composition
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1. Introduction

Obesity is a pervasive concern affecting individuals across diverse demographic groups globally
(Molenberg et al., 2021). Among college students, elevated obesity rates are attributed to factors such
as sedentary lifestyles, consumption of nutritionally deficient foods, and the pressures associated with
academic demands (Hossain et al., 2022). Existing research has firmly established a correlation
between obesity and body dissatisfaction (Frederick et al., 2022), necessitating an imperative
exploration of the underlying causes of low body image among overweight college students (Faro et
al.,, 2021).

Previous studies have extensively examined body image from psychological, sociological, and
cultural perspectives (Vandenbosch et al., 2022). The impact of nutrition and exercise on self-
perception has also been underscored across various demographic groups (San Martini et al., 2021).
Encouragingly, promoting exercise, healthy dietary practices and adequate rest has shown efficacy in
enhancing self-esteem (Ruiz-Turrero et al., 2022), with exercise-based interventions demonstrating
positive effects on self-esteem, attractiveness, and confidence, thereby contributing to an improved
overall body image perception (Balciuniene et al., 2021). Similarly, nutrition-based interventions have
proven effective in reshaping body image by fostering positive dietary habits and cultivating
favourable body attitudes (Grajek et al., 2022).

However, limited research specifically addresses the impact of exercise and dietary
interventions on body image among obese college students (Grajek et al., 2022), a population facing
unique challenges, including social stigma and media portrayal, which significantly influence body
image perceptions (Koulanova et al., 2021). Consequently, there is a critical need to investigate the
impact of these interventions on obese college students, gaining insights into their efficacy and
tailoring interventions accordingly (Pfisterer et al., 2022).

Despite valuable insights from earlier research into the interaction between exercise, diet, and
body image, significant gaps persist (Pauzé et al., 2021). Most studies have focused on general
populations or specific subgroups, neglecting a comprehensive examination of obese college
students, who may possess distinct needs and experiences with body image and intervention effects
(Balciuniene et al., 2021). Addressing this gap is imperative to elucidate the specific variables
influencing body image opinions in this demographic (Mendez, 2021).

Moreover, existing studies exploring the effects of exercise and nutrition on body image often
overlook moderating factors such as gender, body composition, and culture (Pryde et al., 2022).
Understanding how these factors influence the impact of interventions can provide valuable insights
into the complex dynamics at play, facilitating the development of tailored therapies for obese college
students (Maddahi et al., 2021).

This study aims to bridge these gaps in the literature, contributing to the current knowledge
base on body image and health interventions among obese college students. By focusing exclusively
on this demographic, the study seeks to offer insights into the factors influencing body image views
and the effectiveness of exercise and nutrition therapies. Understanding the complexities of body
image among obese college students and identifying crucial predictors of intervention outcomes can
guide the development of targeted interventions that address their unique needs and foster positive
body image beliefs (Campedelli et al., 2022).

Furthermore, the study holds practical implications for designing evidence-based interventions
that promote positive body image among obese college students. Professionals and practitioners in
the field of body image and health interventions can develop more effective programmes by
considering individual traits and contextual variables identified as moderating factors impacting
intervention results (Ledlow et al., 2023).

The primary objective of this study is to investigate the impact of exercise and dietary
interventions on body image among obese college students at Modern College of Humanities and
Sciences, Shanxi Normal University, Linfen, China. To achieve this overarching goal, the study
outlines specific research objectives:
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a. Evaluate baseline levels of body image and related conceptions concerning behavioural and
affective dimensions among obese college students.

b. Examine how exercise and dietary interventions influence body image views and other
characteristics in obese college students.

c. Investigate the moderating role of gender in the link between exercise and dietary
interventions and body image in obese college students.

d. Explore the mediating role of body composition in the link between exercise and dietary
interventions and body image in obese college students.

2. Literature Review

Obesity has emerged as a pressing global concern, extending its impact to the academic setting of the
Modern College of Humanities and Sciences, Shanxi Normal University, Linfen, China (Aljaadi et al.,
2021). The escalation of obesity rates is particularly pronounced among college students within the
country (Aljefree et al., 2022), necessitating immediate attention to devise interventions aimed at
enhancing body composition and fitness profiles within this demographic (O'Donoghue et al., 2021).
Despite the potential efficacy of exercise and nutrition therapies in combating obesity, the nuanced
role of gender in influencing intervention outcomes demands meticulous exploration (Atakan et al.,
2021). A comprehensive understanding of how gender modulates the results of exercise and nutrition
interventions among obese college students at Modern College of Humanities and Sciences, Shanxi
Normal University, Linfen, China holds the promise of informing the development of personalised
and gender-specific approaches to address this critical health challenge (Morgan-Bathke et al., 2023).

While exercise and dietary interventions have been extensively studied for their positive
impacts on body composition and fitness in obese individuals (Nobari et al., 2022), the moderating
influence of gender has often been overlooked (Sdanchez-Miguel et al., 2021). Recognising the
physiological and behavioural variations between males and females, it is imperative to explore how
gender interacts with exercise and dietary interventions, shaping their outcomes (Roshita et al., 2021).
This study aims to fill a critical gap in the existing literature by examining the distinct experiences
and responses of both male and female obese college students at the Modern College of Humanities
and Sciences, Shanxi Normal University, Linfen, China. Through this investigation, we aspire to
provide insights into the individual characteristics that may impact the success of intervention
modules, offering a nuanced understanding of gender-specific dynamics.

The implications of such findings are substantial, particularly in tailoring obesity interventions
to the specific needs of students at the Modern College of Humanities and Sciences, Shanxi Normal
University, Linfen, China. Recognising, for example, that female students may respond more
positively to specific exercise and dietary strategies allows for the development of customised fitness
and nutrition programmes tailored to their preferences. Additionally, these insights can guide the
creation of targeted health promotion campaigns, emphasising gender-specific health behaviours and
challenges. Practical applications may include the design of educational workshops focusing on
nutrition choices and exercise routines aligned with the preferences and biology of both male and
female students. In essence, this knowledge equips us with the tools to craft effective, gender-
sensitive strategies for addressing obesity and, ultimately, improving the health outcomes of students
at Modern College of Humanities and Sciences, Shanxi Normal University, Linfen, China.

2.1 Fitness Profile and Body Image

This study comprehensively evaluates participants' fitness profiles, encompassing parameters such as
cardiovascular endurance, muscular strength, flexibility, and body composition (Chiang et al., 2022).
Fitness profiles serve as indicative measures of an individual's health and well-being, particularly
pertinent in the context of obesity prevention programmes (Batrakoulis, 2022). Examining fitness
levels before and after exercise and nutrition interventions facilitates an assessment of their
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effectiveness, allowing researchers to discern the impact of such interventions on participants'
physical capacities (Bogataj et al., 2021). Furthermore, elucidating the interrelationship between
fitness profiles and factors like body image contributes to a more nuanced understanding of the
intricate dynamics between physical fitness and psychological well-being (Marschin et al., 2021).

Body image, a pivotal facet of self-perception, encapsulates an individual's thoughts, emotions,
and attitudes regarding their physical appearance (Tort-Nasarre et al., 2021). In the context of obesity
and health interventions, body image assumes significant importance (Tiirkay, 2021). For instance,
consider the scenario wherein an obese college student's behavioural body image influences their
exercise routines and dietary choices, potentially motivating the adoption of a healthier lifestyle
through regular exercise and nutritious food selections (Suganyadevi et al., 2022). However, this
behavioural aspect is intricately connected to the emotional components of body image (Frayn et al.,
2022). If the student grapples with affective body image issues, experiencing dissatisfaction or low
self-esteem pertaining to their physical appearance, their sustained motivation to adhere to healthy
behaviours may be compromised (Tanck et al., 2021). Consequently, understanding the impact of
exercise and nutrition therapies on both the behavioural and affective elements of body image
assumes paramount importance. This understanding provides invaluable insights into the
psychological and emotional well-being of obese college students, elucidating the intricate interplay
between their self-perception, health behaviours, and overall well-being (Hale et al., 2021).

2.2 Nutritional and Exercise Intervention

In the scope of this investigation, the focal independent variables are exercise and dietary
interventions (Boukrim et al., 2021). Exercise interventions involve systematically structured physical
activity programmes specifically tailored for the purpose of elevating fitness levels, supporting weight
management endeavours, and augmenting overall health parameters (Boukrim et al., 2021). These
programmes, specifically designed to cater to the unique requirements of obese college students, may
encompass aerobic activities, strength training regimens, or a synergistic combination of both
modalities (Pfisterer et al., 2022). Conversely, nutrition interventions are pivotal in effecting positive
modifications in the dietary behaviours of the targeted student cohort. These interventions are
meticulously designed to instil and cultivate healthy eating habits, endorse judicious portion control,
and achieve a state of nutritional equilibrium (Lee et al., 2022b). By equipping obese college students
with the requisite knowledge and skills to make informed and health-conscious food choices, coupled
with effective management of portion sizes, these interventions extend their purview beyond mere
considerations of body image and fitness, significantly impacting the holistic health and well-being of
the participants. Researchers are particularly interested in examining the impact of exercise and
dietary intervention on the dependent variables of fitness profile and body image. Through a
meticulous analysis of these variables, the research endeavours to attain a comprehensive
understanding of the efficacy of these interventions in elevating the health outcomes of obese college
students (Julian et al., 2021). This analytical approach aims to elucidate the multifaceted effects of
exercise and dietary interventions, thereby contributing to the scholarly discourse on health
promotion strategies tailored to this demographic.

2.3 Gender

In the current investigation, gender assumes a pivotal moderating role, influencing the relationship
between the independent variables (exercise and dietary intervention) and the dependent variables
(fitness profile and body image). Acknowledging the potential divergences in reactions to
interventions based on physiological and behavioural distinctions between males and females, a
meticulous examination of gender as a moderating factor becomes imperative (Lee et al., 2022a). This
exploration allows researchers to discern potential gender-specific variations in the impacts of
exercise and nutrition programmes, thereby facilitating the refinement of intervention strategies in a
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gender-sensitive manner (Hayba et al., 2021). Furthermore, a nuanced understanding of the
moderating function of gender contributes valuable insights into the intricate effects of interventions
on both fitness profile and body image among obese college students, ultimately aiding in the
development of tailored and gender-sensitive obesity intervention initiatives (Zou et al., 2022). This
analytical approach is instrumental in advancing our comprehension of the nuanced interplay
between gender dynamics and the efficacy of interventions within the context of obesity
management.

2.4 Body Composition

An additional moderating variable under consideration in this study is body composition, a metric
encompassing an individual's fat, muscle, and bone proportions. Body composition assumes
significance as it intricately influences metabolic processes, energy expenditure dynamics, and the
physiological responses elicited by exercise and nutrition interventions (Burridge et al., 2022). The
utilisation of body composition as a moderating variable facilitates examining the nuanced ways in
which exercise and nutrition interventions may impact fitness profiles and body image (Jankauskiene
et al., 2022). This data proves instrumental in tailoring interventions to accommodate the unique
body composition features of obese college students, ensuring their efficacy and promoting optimal
health outcomes (refer to Figure 1). This nuanced approach acknowledges the individualised nature
of body composition and underscores its relevance in the context of designing effective therapeutic
strategies for the target population.
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Figure 1: Conceptual Model

Hi: Exercise and nutrition intervention significantly affects the body image of fitness profiles and
college students.

H2: Body composition significantly moderates the relationship between exercise and nutrition
intervention and body image of fitness profiles and college students.

H3: Gender significantly moderates the relationship between exercise and nutrition
intervention and body image of fitness profiles and college students.

3. Methodology

This study adopts a quantitative research methodology to investigate the impact of exercise and diet
interventions on college students' fitness profiles and body image at Modern College of Humanities
and Sciences, Shanxi Normal University, Linfen, China. The sample size, comprising 337 college
students, was determined through standard statistical methods, ensuring robust statistical power to
discern meaningful differences in the effects of exercise and diet interventions on fitness profiles and
body image within the specified population. Data were collected using established measures for
assessing fitness profiles, body image, physical activity, and dietary composition. Demographic
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information, specifically gender and body composition statistics, was obtained through structured
questionnaires. The data underwent analysis employing Partial Least Squares Structural Equation
Modeling (PLS-SEM), a statistical tool adept at unravelling intricate relationships within data.

Convenience sampling was employed in participant selection, involving individuals based on
their availability and willingness to participate, facilitating a prompt and accessible data collection
process. This method was chosen deliberately to encompass a diverse array of college students from
the Modern College of Humanities and Sciences, Shanxi Normal University, Linfen, China, thereby
enhancing the generalizability of the study's findings.

The data collection involved a questionnaire comprising a ten-item scale for assessing fitness
profiles and body image, adapted from the work of Milhausen et al. (2014). To evaluate exercise and
nutrition interventions, a fifteen-item scale was utilised, drawing from the study conducted by
Dubasi et al. (2019). Body composition was categorised into four groups: underweight, normal,
overweight, and obesity.

The study employed validated scales to meticulously assess the variables, comprehensively
evaluating participants' physical fitness levels and their perceptions of body image. Additionally,
specific scales designed for this research captured pertinent information regarding exercise and
dietary composition. Demographic inquiries delved into participants' gender and body composition,
providing essential contextual background for the research.

PLS-SEM, a robust statistical methodology suitable for scrutinising complex associations and
latent variables, was applied to analyse the collected data. This approach facilitated the exploration of
both direct and indirect effects of exercise and diet interventions on fitness profiles and body image,
accounting for gender and body composition as moderating factors.

In summary, this study aimed to contribute valuable insights into the impact of exercise and
nutrition interventions on fitness profiles and body image among college students at Modern College
of Humanities and Sciences, Shanxi Normal University, Linfen, employing a quantitative research
approach, validated scales, convenience sampling, and PLS-SEM for rigorous data analysis.

4. Results

The assessment of the measurement scales' reliability in this study was conducted through the
utilisation of Cronbach's alpha coefficient, as outlined in Table 1. The outcomes affirm that the
variables scrutinised in this investigation exhibited adequate levels of internal consistency.
Specifically, the Cronbach's alpha for the affective dimension of body image yielded a value of 0.776,
signifying a high degree of reliability in capturing the emotional facets associated with participants'
body image. This robust internal consistency suggests that the measurement scale reliably
encapsulated the affective dimension of body image and contributes to the overall methodological
rigor of the study.

Table 1: Cronbach’s Alpha

Cronbach's Alpha
Affective 0.776
Behavioural 0.714
Fitness Profile and Body Image 0.843
Exercise and nutrition intervention 0.930

The examination of the reliability of measurement scales in this study utilized Cronbach's alpha
coefficient. For the behavioural dimension of body image, the calculated Cronbach's alpha was 0.714,
signalling an acceptable level of reliability in capturing participants' behavioural features pertaining
to body image. The amalgamated scale encompassing fitness profile and body image manifested a
Cronbach's alpha of 0.843, indicative of an excellent internal consistency and reliability for this
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composite measure. Furthermore, the scale evaluating exercise and nutrition interventions
demonstrated a notably high Cronbach's alpha coefficient of 0.930, underscoring the excellent
internal consistency and reliability of the assessment tool employed to gauge participants'
engagement in exercise and nutrition interventions (refer to Figure 2). These robust reliability
coefficients bolster the methodological robustness of the study, instilling confidence in the fidelity of
the employed measurement instruments.
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Figure 2: Estimation Model

The study's outcomes are elucidated in the provided table, presenting factor loadings, composite
reliability, and average variance extracted (AVE) for the various components under scrutiny. Notably,
the "Fitness Profile and Body Image" factor exhibits a commendable composite reliability of 0.878,
indicative of robust internal consistency and reliability within the scale. The AVE value for this
component, standing at 0.545, implies that the latent construct contributes to approximately 54.5% of
the variability observed in the measured items. Factor loadings for the behavioural facet of body
image ranged from o.591 to 0.831, with a corresponding composite reliability of 0.825, affirming
excellent internal consistency. The AVE score of 0.545 underscores that the underlying conceptual
framework accounts for approximately 54.5% of the observed variable variation.

In the realm of the emotional dimension of body image, factor loadings ranged from 0.656 to
0.798. The composite reliability of 0.848 attests to a high level of internal consistency, and the AVE
score of 0.529 suggests that the latent construct elucidates approximately 52.9% of the variability
inherent in the tested items. Turning to the exercise and nutrition intervention factor, factor loadings
varied from 0.463 to 0.853, with an impressive composite reliability of 0.941, signifying a high level of
internal consistency. The AVE score of 0.558 indicates that the underlying conceptualisation
encapsulates roughly 55.8% of the variability in the observed variables.

These findings collectively affirm that the assessment scales deployed to evaluate fitness
profiles, body image dimensions, and exercise and nutrition interventions demonstrate commendable
internal consistency and reliability. The elevated composite reliability scores indicate that the
observed variables faithfully represent the underlying constructs. Moreover, the moderate to high
AVE values underscore that a substantial proportion of the variance in the observed variables can be
attributed to their respective conceptualisations. These robust psychometric properties substantiate
the adequacy of the assessment tools employed in the study and instil confidence in the ensuing
analyses aimed at investigating the effects of exercise and diet interventions on fitness profiles and
body image among the study participants (refer to Table 2).
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Table 2: Variables Analysis

Factor | Original Sample | Composite Reliability l;‘zz%fe\éiii?g;
Fitness Profile and Body Image 0.878 0.545
Behavioural B2 0.591 0.825 0.545

B3 0.732

B4 0.777

Bs 0.831
Affective A1 0.656 0.848 0.529

Az 0.688

A3 0.798

Aq 0.747

As 0.740
Exercise and nutrition intervention |ENI 0.805 0.941 0.558

ENlio 0.853

ENIL2 0.463

ENI14 0.754

ENIi5 0.708

ENI2 0.823

ENI3 0.772

ENI4 0.836

ENIs5 0.561

ENI6 0.569

ENI7y 0.817

ENI8 0.840

ENIg 0.781

The discriminant validity of the constructs scrutinised in this study was evaluated using the Fornell-
Larcker criteria, and the outcomes are presented in the provided table, delineating correlations
between the constructs. The diagonal components for each construct represent the square root of the
extracted average variance (AVE), while the inter-construct correlations signify the extent of
differentiation between them. Discriminant validity is established when the square root of the AVE
for each construct surpasses the correlation between that construct and others, adhering to the
Fornell-Larcker criterion.

Per the findings, the "Affective” construct exhibits a square root of AVE of 0.727, signifying
robust discriminant validity. Its associations with other constructs spanned from -0.008 to 0.938,
underscoring its distinctiveness. Similarly, the "Behavioural” construct boasts a square root of AVE of
0.738, surpassing its correlations with other constructs ranging from 0.162 to 0.893, thus affirming its
discriminant validity. The "Body Composition" concept demonstrates sufficient discriminant validity,
with a square root of AVE measuring 0.847. Its associations with other constructs ranged from -0.269
to 0.539, reinforcing its uniqueness. The "Body Image" construct, with a square root of AVE of 0.667,
outperforms its correlations with other constructs, ranging from 0.016 to 0.938, attesting to its
discriminant validity. The "Exercise and Nutrition Intervention" concept surpasses its correlations
with other constructs, varying from 0.683 to 0.825, indicating appropriate distinctiveness. Finally, the
"Gender" construct, boasting a square root of AVE of 0.755, exceeds its correlations with other
constructs, ranging from -0.090 to 0.755, thereby confirming its discriminant validity.

These findings affirm the discriminant validity of the measured constructs, indicating that each
concept captures distinct facets of the variables under investigation. This suggests that the constructs
are distinct and exhibit minimal overlap, facilitating meaningful interpretation and analysis of their
interrelationships in subsequent study phases (refer to Table 3).
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Table 3: Fornell-Larcker Criterion

Affecti Behavioural BOdY . Body Image Exerc.ise and n'utrition Gender
ve Composition intervention
Affective 0.727
Behavioural 0.683 0.738
Body Composition -0.106 0.192 0.847
Body Image 0.938 0.893 0.016 0.667
}Exercise énd nutrition 0.792 0.683 -0.269 0.825 0.747
intervention
Gender -0.008 0.162 0.539 0.068 -0.090 0.755

In the context of HTMT analysis, a positively moderate association emerged between Body
Composition and Body Image, revealing a correlation of 0.314. This association implies that
alterations in body composition can indeed influence one's perception of body image, underscoring
the intricate interplay between these constructs. Furthermore, the Composite Measure demonstrated
a correlation of 0.445 with Body Composition, suggesting that changes in body composition can
potentially impact assessments derived from composite measures. This positive correlation
underscores the dynamic nature of body composition assessments in relation to broader composite
evaluations.

Moving on to the relationship between Exercise and Nutrition Intervention and Body
Composition, a positive but moderate correlation of 0.361 was observed. This implies that an
individual's engagement in exercise and nutrition interventions may exert an influence on their body
composition. This association aligns with the proposition that participation in such interventions can
contribute to alterations in body composition. Notably, Exercise and Nutrition Intervention exhibited
a robust positive correlation of 0.81 with Body Image, suggesting a substantial connection between
an individual's engagement in exercise and nutrition interventions and their perception of body
image. This correlation underscores the potential impact of these interventions on shaping
individuals' body image perceptions.

Additionally, the correlation of 0.539 between Gender and Body Composition indicates a
positive association, emphasising the impact of gender on body composition. These findings shed
light on the intricate interconnections among the variables. The interrelated constructs
encompassing body composition, exercise and nutrition interventions, gender, and body image
suggest a dynamic interplay wherein alterations in one variable may reverberate across the others, as
explicated in Table 4. These linkages offer valuable insights into the complex dynamics influencing
individuals' perceptions and experiences related to body composition and interventions.

Table 4: HTMT

Body Composition|Body Image|Exercise and nutrition intervention|Gender

Body Composition

Body Image 0.314
Exercise and nutrition intervention 0.361 0.811
Gender 0.539 0.185 0.168

The evaluative framework employed to assess the performance of the predictive model in this study
encompasses three key metrics: Qzpredict, RMSE (Root Mean Square Error), and MAE (Mean
Absolute Error). These metrics collectively furnish insights into the accuracy and precision of the
model in forecasting the target outcomes. The computed Qzpredict value, standing at 0.424, signifies
that the model adeptly accounted for 42.4% of the variation observed in the anticipated outcomes.
This substantial proportion underscores the model's commendable predictive efficacy, indicating a
discernible level of predictive prowess.

Turning to the RMSE, an estimated value of 0.077 was obtained, denoting the average disparity
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between the expected and actual values. A lower RMSE value corresponds to heightened accuracy
and a more precise alignment of the model with the observed data. The attained RMSE score of 0.077
in this context indicates a notably low error rate, implying the model's capacity to generate
predictions with high accuracy. Similarly, the resulting MAE value, recorded as 0.085, represents the
average absolute difference between the expected and actual values. A lower MAE, akin to a reduced
RMSE, implies enhanced precision and a closer alignment between anticipated and observed values.
The achieved MAE score of 0.085 underscores the model's effectiveness in minimising average
absolute errors, attesting to its robust predictive precision.

In summary, the findings indicate that the predictive model deployed in this study exhibits a
moderate level of predictiveness, yielding predictions characterised by relative accuracy and
precision. However, it is imperative to acknowledge the inherent limitations and potential sources of
inaccuracy inherent in any prediction model. Consequently, further research and validation efforts
may be warranted to affirm the model's resilience and applicability across diverse contexts or
populations, as delineated in Table 5.

Table 5: Model Fit

Q?predict RMSE MAE
0.424 0.077 0.085

Approximately 88.0% of the variance observed in the Affective variable is explicable through the
considered independent variables, as denoted by its R-squared value of 0.880. This substantial R-
squared value underscores a proximate association between the independent factors and the
Affective variable. Analogously, about 79.8% of the variance discerned in the Behavioural variable is
attributable to the independent factors, as signified by the R-squared value of 0.798. This robust R-
squared value signifies a robust association between the independent factors and the behavioural
variable. Similarly, the independent factors elucidated around 74.4% of the variance identified in the
Body Image variable, as reflected in the R-squared value of 0.744. This noteworthy R-squared value
underscores a meaningful connection between the independent factors and the Body Image variable.

The elevated R-squared values across these variables signify that the independent variables
under examination possess explanatory power, elucidating a substantial portion of the observed
variance within these constructs. This statistical insight is corroborated in Table 6, emphasising the
robustness of the associations between the independent variables and the corresponding variables of
interest.

Table 6: R-Square

Variable R Square
Affective 0.880
Behavioural 0.798
Body Image 0.744

The F-Square values pertaining to the variables Affective, Behavioural, Body Composition, Body
Image, Exercise and Nutrition Intervention, and Gender are delineated in the presented study results
table. The F-Square statistic is a metric for gauging each variable's effect size or the proportion of
variance explicated. Notably, none of the variables featured in the table exhibited a statistically
significant F-Square value concerning the Body Composition variable. This implies that the Body
Composition variable did not exert a statistically significant impact on the Affective, Behavioural,
Body Image, Exercise and Nutrition Intervention, or Gender variables.

Conversely, the Affective and Behavioural variables manifested noteworthy F-Square values of
7.328 and 3.939, respectively, with regard to the Body Image variable. This substantial effect size
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suggests a robust influence of Body Image on both Affective and Behavioural variables, signifying the
salience of Body Image in elucidating the variance observed in these constructs. Furthermore, the
Body Image variable yielded a significant F-Square value of 1.693 concerning the Exercise and
Nutrition Intervention variable. Although of a moderate magnitude, this effect size suggests a
discernible impact of Exercise and Nutrition Intervention on explaining the variance within the Body
Image variable, as outlined in Table 7.

Table 7: F-Square

Affective Behavioural Body Image
Body Composition 0.162
Body Image 7.328 3.939
Exercise and nutrition intervention 1.693
Gender 0.008

Body image among college students with a fitness profile was found to be positively affected by
exercise and diet intervention, with body composition and gender serving as moderators.
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Figure 3: Path analysis for the male group
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Figure 4: Path Analysis for Females group
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The study's outcomes substantiate the validity of the first hypothesis, positing a direct association
between exercise and nutrition intervention and self-perception in both male and female
participants. Remarkably high t-statistics were observed for both genders, with males registering
17.373 and females 17.050. Furthermore, the exceedingly small p-values (0.000) underscore a robust
correlation. These results lend support to the null hypothesis, indicating that college students with
elevated fitness profiles stand to benefit significantly from interventions emphasising both physical
activity and healthy dietary practices (refer to Figure 3). In consonance with the second hypothesis,
body composition emerged as a substantial moderating factor for both genders in the nexus between
exercise and diet interventions and body image. Noteworthy t-statistics were evidenced for both male
and female cohorts (5.952 and 5.676, respectively), accompanied by highly significant p-values of
0.000. These findings signify a discernible influence of body composition on the association between
exercise and nutrition interventions and the interplay of fitness profile and body image in college
students, thus corroborating the second hypothesis.

Turning to the examination of gender's moderating role in the relationship between
exercise/nutrition interventions and body image, the statistical analysis revealed that gender did not
wield a moderating effect for either men or women. Both genders exhibited low t-statistics (1.153 for
men and 1.128 for women) in the gender group analysis, with p-values surpassing the o0.05 threshold
for both hypotheses. Consequently, the third hypothesis positing the influence of gender on the link
between exercise and nutrition intervention and body image in high-fitness students is rejected (see
Figure 4). In conclusion, the study's findings offer valuable insights into the intricate dynamics and
interplays involving exercise and nutrition interventions, body composition, gender, and self-
perception. They underscore the significance of body composition and the direct impact of exercise
and dietary interventions on self-perception. However, the evidence suggests that gender does not
exert a substantial moderating influence in this context.

Table 8: Path Analysis

Male Female
Original| Standard T P Original | Standard T
Sample | Deviation |Statistics| Values | Sample | Deviation |Statistics

P Values

Hi: Exercise and nutrition
intervention significantly
affects the body image of 0.856 0.849 17.373 | 0.000 | 0.856 0.847 17.050 0.000
fitness profiles and college
students.

Hz: Body composition
significantly moderates the
relationship between exercise
and nutrition intervention
and body image of fitness
profiles and college students.
H3: Gender significantly
moderates the relationship
between exercise and
nutrition intervention and
body image of fitness profiles
and college students.

0.258 0.258 5.952 | 0.000 | 0.258 0.257 5.676 0.000

-0.037 | -0.037 1153 0.125 | -0.037 -0.039 1128 0.130

5. Discussion
This investigation scrutinised the moderating roles of gender and body composition in the
relationship between exercise and nutrition intervention and body image among obese college

students, contributing novel insights to this domain. The findings underscored a robust direct
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influence of exercise and diet interventions on body image for both male and female participants,
aligning with existing research highlighting the positive impact of such interventions on body image
perceptions (Baceviciene et al., 2021; Vani et al., 2021). This study adds unique value by focusing
specifically on obese college students, emphasising the effectiveness of these interventions in
reshaping body image perceptions within this demographic. The results advocate for integrating
exercise and nutrition intervention modules in comprehensive therapeutic approaches addressing
body image concerns.

Additionally, the investigation explored body composition as a moderator in the exercise-diet-
body image relationship, revealing a substantial moderating effect. These outcomes support prior
research emphasising the pivotal role of body composition in shaping body image beliefs (Frederick
et al., 2022; Frederick et al., 2021). The implication is that individuals with diverse body compositions
may respond differentially to exercise and nutrition programmes, highlighting the potential for more
tailored and efficacious interventions when accounting for these individual variations. Notably, the
study did not observe a significant moderating influence of gender on the association between
exercise-diet intervention and body image. This finding contrasts with prior research indicating
gender disparities in the impact of exercise and diet interventions on body image (Alharballeh et al.,
2021; Gonzales Iv et al.,, 2021). Exploring potential explanations for this disparity, such as cultural
factors, sample characteristics, and the specific metrics employed, may enrich future investigations in
understanding the complexities of gender differences in the context of body image and interventions.

Despite its contributions, this study has limitations worth acknowledging. Primarily, its
quantitative research approach may constrain the depth of understanding individual experiences and
subjective perceptions of body image. Future research incorporating qualitative methodologies could
offer a more nuanced exploration of the intricacies of body image beliefs. Moreover, the reliance on
convenience sampling might limit the generalizability of the results. Subsequent studies should
consider utilising more diverse and representative samples to enhance external validity.

In conclusion, this study illuminates the positive impact of exercise and nutrition interventions
on body image evaluations among obese college students, emphasising the moderating role of body
composition. While personalised interventions considering individual body composition differences
may yield superior outcomes, the non-significant moderating influence of gender suggests
comparable benefits for both male and female students in this context. Recognising the study's
limitations, future research should continue to delve into these dynamics and explore additional
variables influencing the interplay between exercise, diet, body image, and associated outcomes
across diverse demographic groups. These efforts may pave the way for the development of more
effective interventions and strategies to enhance positive body image and overall well-being among
individuals grappling with obesity.

6. Conclusion

This research delves into the intricate dynamics involving gender, body composition, dietary
interventions, and exercise programmes within the context of obese college students. The study
discerns that exercise and nutrition interventions yield positive effects on body image for both male
and female participants, corroborating existing research highlighting the advantageous outcomes of
diet and exercise modalities. Notably, the moderating influence of body composition in the
intervention-body image relationship underscores the necessity for nuanced, individualised strategies
to accommodate diverse body composition profiles. Intriguingly, gender exhibited a less pronounced
moderating effect, prompting consideration of cultural nuances and contextual factors in interpreting
these results. Acknowledging the study's quantitative methodology and reliance on convenience
sampling is imperative for contextualising the findings. Nevertheless, these insights hold pragmatic
significance, paving the way for tailored interventions targeting body image concerns among obese
college students and potentially informing broader strategies for populations grappling with obesity-
related health and body image intricacies.
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6.1 Implications

In the realm of practical applications, the findings of this study carry substantial ramifications.
Firstly, they illuminate the distinctive challenges confronting obese college students, accentuating
the imperative of tailored interventions to address their unique requirements. This underscores the
necessity of directing resources and initiatives toward formulating specialised programmes,
recognising that universally applicable approaches may inadequately address the nuanced body
image and health intricacies prevalent in this demographic. Secondly, the study's practical insights
provide a pragmatic viewpoint on the moderating role of body composition in the nexus between
exercise, dietary interventions, and body image. In practical terms, this implies that intervention
strategies should account for the diverse body compositions of individuals to optimise their efficacy.
The observed incongruence between the current study and earlier research suggests potential
environmental and cultural factors that warrant further exploration. In a real-world context, this
necessitates thorough investigations into these factors to attain a comprehensive comprehension of
how gender influences body image and intervention outcomes.

Furthermore, the practical implications underscore the significance of integrating exercise and
dietary components into interventions to cultivate positive body image among obese college
students. This holistic approach not only addresses psychological facets but also enhances physical
well-being. Practitioners can adopt this strategy to formulate and implement more comprehensive
programmes, resulting in enduring positive shifts in body image perceptions. Additionally, the case
underscores the indispensability of personalised interventions based on individual body composition
characteristics. Tailoring interventions to accommodate diverse body compositions is pivotal for
achieving favourable outcomes. Practitioners can leverage this approach to refine interventions,
augmenting the likelihood of positive alterations in body image perceptions among obese college
students. Lastly, the non-significant moderating impact of gender implies that, in practical terms,
interventions can be crafted to be gender inclusive. This ensures that both male and female
participants can benefit without substantial outcomes disparities. However, during the
implementation of these interventions, it is imperative to consider cultural nuances and contextual
factors to ensure their efficacy across diverse groups.

In summation, this study furnishes practical insights for professionals engaged in the
conception and execution of interventions addressing body image concerns among obese college
students. By heeding these implications, practitioners can formulate more efficacious, tailored
programmes that foster positive body image and contribute to the holistic well-being of this
vulnerable demographic.

6.2 Limitations and Future Research Direction

Despite the notable contributions of this research, it is imperative to acknowledge certain limitations
that warrant consideration. Primarily, adopting a quantitative research approach may have delimited
the study's comprehension of individual experiences and subjective perceptions concerning body
image among obese college students. Future investigations could benefit from employing qualitative
methodologies to gain a more comprehensive understanding of the intricate nuances inherent in the
body image judgments of this demographic. Secondly, the utilisation of convenience sampling raises
concerns regarding sample biases, potentially limiting the generalizability of the findings. Subsequent
research endeavours should aspire to employ more diverse and representative samples, encompassing
a broader spectrum of demographic characteristics, socioeconomic backgrounds, and geographical
regions, thereby enhancing the external validity of the study. Another constraint pertains to focusing
on a singular geographic location, specifically China. This region's cultural and socioeconomic milieu
may exert influence over body image perspectives and intervention efficacy, necessitating caution
when extrapolating the findings to other cultural contexts. Future inquiries should incorporate cross-
cultural comparisons to ascertain generalizability and explore cultural nuances that may impact body
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image evaluations and the effects of interventions.

The identified limitations suggest several avenues for further research. Incorporating mixed-
methods techniques is a promising approach to gain a more profound understanding of the intricate
interplay between exercise, diet, body image, and other pertinent elements. By integrating qualitative
and quantitative methodologies, researchers can delve into the subjective experiences and
perceptions of obese college students, offering a nuanced assessment of intervention success.
Subsequent investigations should explore the enduring impact and sustainability of exercise and
dietary interventions on body image among this demographic. Follow-up assessments post-
intervention could provide valuable insights into the long-term maintenance of favourable body
image perspectives. Longitudinal studies also facilitate the exploration of potential mediators and
moderators that influence the lasting effects of interventions.

Future research endeavours could further explore the complex interrelationships involving
gender, body composition, dietary interventions, and exercise programmes among obese college
students, thereby yielding valuable insights. The inclusion of additional variables, such as
psychological factors (e.g., self-esteem) and socio-cultural influences, would contribute to a more
comprehensive understanding of the multifaceted determinants of body image and health outcomes.
Additionally, longitudinal studies tracking the sustained impact of tailored interventions on these
variables would furnish valuable data to refine strategies promoting positive body image and overall
well-being among this demographic.

Furthermore, expanding the research scope to encompass diverse cultural contexts is crucial.
Comparative studies across varied cultural backgrounds would enhance our understanding of the
impact of cultural variables on body image perceptions and intervention outcomes. This approach
would facilitate the development of culturally responsive solutions tailored to the specific needs and
challenges of diverse communities.

Finally, investigating potential moderating variables such as age, socioeconomic status, and
educational background would provide a more comprehensive picture of the factors influencing the
association between exercise and dietary interventions and body image among obese college
students. Addressing these aspects could aid in the formulation of personalised therapies that
consider the unique traits and circumstances of individuals. Scholars can advance the field of body
image and health interventions by addressing these limitations and pursuing the suggested future
research directions, thereby promoting a deeper understanding of the intricate dynamics involved
and enhancing the effectiveness of interventions targeting obese college students.
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