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Abstract

Objective The study aims to examine how moderate-to-vigorous physical activity (MVPA) affects the severity of
depression symptoms among Chinese college students. Additionally, it seeks to analyze the mediating mechanisms
involving self-rated health and general self-efficacy.

Methods The study utilized data from the 2023 Chinese College Health Tracking Survey and employed multiple
linear regression and structural equation modeling techniques to investigate the impacts of MVPA on depression
levels and its underlying mediating mechanisms among college students. The primary cohort comprised 49,717
enrolled college students from 106 universities in China.

Results A total of 41,620 valid questionnaires were collected (response rate: 83.7%), with females accounting for
58.6%. In the past month, approximately 30.2% of college students engaged in MVPA. Self-rated health (B=-0.282,
P<0.001) and general self-efficacy (B=-0.133, P<0.001) significantly influenced college students’ depression scores.
Even after controlling for other variables, participating in MVPA remained significantly associated with reduced
depression scores (B=—0.062, P=0.002). The results of the structural equation model showed that MVPA not only
directly decreased college students'depression scores but also indirectly reduced the likelihood of depression
occurrence by improving their physical health status and general self-efficacy.

Conclusion The lack of physical activity among Chinese college students is evident. Engaging in MVPA can reduce
the likelihood of depression among college students. MVPA achieves this reduction by enhancing college students’
general self-efficacy and improving their physical health. The factors influencing depression levels among college
students are multifaceted. For future interventions targeting college students’mental health, comprehensive
approaches that incorporate behavioral and psychological factors should be emphasized.
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Background

Depression is a pervasive mood disorder. According to
the World Health Organization, an estimated 350 million
people worldwide grapple with this condition [1]. Symp-
toms of depression encompass a spectrum including
sadness, loss of interest, hopelessness, tension, anxiety,
and at times, even suicidal ideation [2, 3]. College stu-
dents constitute a distinctive cohort within society. Given
their pivotal role in social development and the critical
stage they occupy for shaping values and personality, the
mental health status of these individuals should not be
overlooked.

The global incidence of mental health disorders, partic-
ularly depression, has been steadily increasing [4, 5]. Col-
lege students undergo the transition from adolescence to
adulthood. Owing to the influence of COVID-19 contain-
ment measures and their own negative thought patterns,
the prevalence of depression among college students
in China has noticeably escalated in recent years [6—8].
Depression heightens the risk of cardiovascular disease
and overall mortality. It greatly contributes to disability-
adjusted life years and the global burden of disease [9].
Recent research encompassing over 1.4 million individu-
als indicates that receiving a diagnosis of depression at
any age is linked to a one to twofold increase in the risk
of developing dementia [9]. Therefore, intervention mea-
sures aimed at addressing risk factors for depression
must be implemented to enhance the mental health of
college students.

Previous research has summarized various theoreti-
cal hypotheses regarding the mechanisms of how mod-
erate-to-vigorous physical activity (MVPA) influences
depression [10-12]. These hypotheses span cognitive—
behavioral perspectives, encompassing psychological
mechanisms, including cognitive-behavioral [13], social
interaction [11], and distraction hypotheses [14]. Addi-
tionally, they involve physiological perspectives, such
as the cardiovascular [15], amine [16], and endorphin
hypotheses [17, 18]. This study employs the established
theoretical framework found in existing literature,
exploring psychological and physiological mechanisms
that link MVPA with depression. The objective is to
examine the influence of engaging in MVPA on depres-
sion levels among college students while establishing
the mediating pathways through which MVPA affects
these levels of depression. According to the conclusions
of previous studies, MVPA has a positive effect on the
mental health of college students [19-21]. Building upon
this premise, the study posits Hypothesis 1: Engaging in
MVPA can lower the likelihood of depression occurrence
among college students.

The cognitive—behavioral hypothesis proposes that the
antidepressant effects of MVPA (e.g., competitive sports)
occurs by instigating positive cognitive and behavioral
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alterations in individuals. Bandura’s theory of self-effi-
cacy, introduced in 1977 [22], posits that accomplish-
ing challenging tasks can evoke positive psychological
changes and boost self-efficacy [23]. For college stu-
dents, adhering to a routine of regular and high-intensity
physical exercise is frequently perceived as a challenging
endeavor. Establishing a consistent exercise routine can
bolster their sense of self-efficacy, potentially alleviating
feelings of depression [24]. Therefore, this study proposes
Hypothesis 2: MVPA diminishes depression levels in col-
lege students by augmenting their sense of self-efficacy.

Within the realm of relevant theoretical hypotheses
concerning physiological mechanisms, the cardiovas-
cular hypothesis posits that the antidepressant effects
of exercise may be linked to cardiovascular health. The
amine hypothesis and endorphin hypothesis suggest
that the release of amine metabolites or endorphins dur-
ing exercise may exert antidepressant effects [21]. Con-
sistently engaging in MVPA as a lifestyle choice directly
contributes to enhancing various physiological functions,
including cardiovascular health, for college students.
This approach helps them sustain a relatively favorable
physical health status, consequently reducing anxiety and
negative emotions triggered by employment, social pres-
sure, academic challenges, and other stressors, thereby
promoting their mental well-being. Therefore, this study
proposes Hypothesis 3: MVPA diminishes depression
levels in college students by enhancing their physical
health.

Methods

This study is a quantitative, observational research proj-
ect aimed at exploring the relationship between partici-
pation in moderate-to-vigorous physical activity (MVPA)
and depressive symptoms among university students, and
to uncover potential mediating pathways. To achieve this,
we compiled a sample of students from various univer-
sities and assessed their MVPA involvement, depressive
symptoms, and a range of potential mediating variables.
Data were collected through an online survey consisting
of carefully selected and validated scales and question-
naires to ensure precise measurements of the constructs
within our study. Participants were asked to report the
frequency and duration of their weekly MVPA involve-
ment, and depressive symptoms were evaluated using
recognized mental health scales. In the data analysis
phase, we began with descriptive statistical analysis and
preliminary correlational analysis between variables.
Subsequently, we employed Structural Equation Model-
ing (SEM) to assess the direct and indirect relationships
between MVPA participation and depressive symptoms.
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Participants

The study was conducted using epidemiological survey
methods, involving 49,717 college students from 106
universities across 31 provinces, autonomous regions,
and municipalities in China. Out of these, 41,620 valid
questionnaires were collected. Among the respondents,
24,408 were female, constituting 58.6% of the total sam-
ple. The survey targeted students enrolled in regular
higher education institutions on the Chinese mainland,
following the “National List of Regular Higher Education
Institutions (as of June 15, 2023)” provided by the Min-
istry of Education. This survey encompassed students
pursuing associate and bachelor’s degrees but excluded
graduate students (master’s and doctoral programs). Ver-
bal consent was obtained from every participant before
data collection, and the right to withdraw from the study
at any point was guaranteed. Confidentiality was pro-
tected for all participants via the non-disclosure of iden-
tity. The survey employed a stratified, cluster, and staged
sampling method, with the following specific sampling
steps.

Determination of sampling sites

To ensure the representativeness of the surveyed popu-
lation, three sampling sites were evenly allocated within
each province, autonomous region, or municipality.
These sites were selected from cities at the provincial or
regional level. Among these, the provincial capital city
was designated as a “Level One” sampling site. Because
the provincial capital cities often represent the most eco-
nomically developed cities in a province. The other two
cities were chosen based on principles that accounted
for the geographical diversity of the province or region
and represented varying levels of socioeconomic devel-
opment: one city representing a moderately developed
socioeconomic level (“Level Two”) and another reflect-
ing a relatively lower socioeconomic development level
(“Level Three”). Sampling in the directly-administered
municipalities did not strictly adhere to the principles
but emphasized random cluster sampling. However, the
sampling methodology still aimed to balance the number
of samples across the three designated sampling sites.

Determination of sampling units

The selection of sampling units primarily considered
three factors: Firstly, the affiliated higher education insti-
tutions needed to be officially recognized and registered
by the Ministry of Education, encompassing vocational
and technical colleges. Secondly, the units had to fulfill
sampling criteria concerning factors like age range, stu-
dent population, and grade distribution. Thirdly, each
sampling unit needed an assigned person responsible for
distributing questionnaires and displaying a willingness
to participate in long-term monitoring. Additionally, the
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college students at the chosen sampling units had already
resumed on-campus activities for the fall semester.

Grouping and sample size

The population was initially categorized by gender
(male and female), and further subdivided into eight
groups based on grade distinctions. Each category (e.g.,
male first-year university students) maintained a mini-
mum sample size of 45 students. For each province,
autonomous region, or municipality, the total sample
size reached 1,080 students, aiming for an estimated
nationwide response of 33,480 completed question-
naires (excluding Hong Kong, Macau, and Taiwan). The
survey, conducted via the Questionnaire Star software,
employed an electronic questionnaire uniformly admin-
istered during two teaching weeks in October 2023 (from
October 9th to 22nd), resulting in the collection of 49,717
questionnaires.

Measurement

The survey questionnaire comprises sections on sociode-
mographic details, physical activity (PA), depressive
symptoms, general self-efficacy, and self-rated health. On
average, it takes approximately 5 min and 56 s to com-
plete the entire questionnaire. Participants were asked
to answer a total of 30 questions in 6 areas. Ensuring
the quality of the questionnaire analysis, the selected
measurement scales have undergone testing for psycho-
metric properties specifically among Chinese university
students, and they are accompanied by Chinese norms.
The measurement primarily emphasizes the height and
weight status of the students. The key measurement and
analysis indicators are outlined as follows.

The sociodemographic information encompasses gen-
der, grade, age, school attended, and the school’s location
(with the provision of a postal code). The school’s loca-
tion is categorized into three regions: “Eastern,” “Central,’
and “Western,” based on China’s geographical division.
The Eastern region comprises Beijing, Tianjin, Hebei,
Liaoning, Shanghai, Jiangsu, Zhejiang, Fujian, Shandong,
Guangdong, and Hainan provinces; the Central region
includes Shanxi, Jilin, Heilongjiang, Anhui, Jiangxi,
Henan, Hubei, and Hunan provinces; the Western region
encompasses Sichuan, Chongqing, Guizhou, Yunnan,
Shaanxi, Gansu, Qinghai, Ningxia, Xinjiang, Guangxi,
and Inner Mongolia [25].

The International PA Questionnaire-Short Form
(IPAQ) is utilized to evaluate the PA levels of university
students [26]. Following scoring rules, the PA levels are
categorized into “Vigorous Intensity PA (VPA),” “Moder-
ate Intensity PA (MPA),” and “Light Intensity PA (LPA)"
VPA and MPA are combined as MVPA. The question-
naire has demonstrated remarkable reliability and validity
in the Chinese population [27, 28]. In a study conducted
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by Qu, the agreement rate between the short form and
the goal PA activity measured by a PA record reached
over 70% among university students, and the correla-
tion coefficient (r) of different PA categories between
two tests ranged from 0.626 to 0.887, suggesting that
the test-retest reliability and validity of IPAQ in univer-
sity students are higher than or equal to those of similar
questionnaires [29]. In a study performed by Xu, the cor-
relation coefficient between the questionnaire and the PA
measured by an accelerometer in university students was
0.543, indicating a good overall effect in measuring PA
levels [30].

Depression level was assessed using the Chinese ver-
sion of the Center for Epidemiological Studies Depres-
sion Scale (CES-D), following the methods described in
the “Psychological Health Blue Book: Chinese National
Mental Health Development Report (2019-2020)
[31]. CES-D is widely used internationally for screening
depressive symptoms in the general population. Respon-
dents were required to rate the frequency of symptoms
in past weeks on a scale of 0 to 3. A cutoff score of 10
and a high-risk cutoff score of 17 were used [32]. He et
al. (2013) tested the reliability and validity of CES-D on
a nationally representative sample of 30,801 individu-
als and found that the internal consistency reliability of
CES-D ranged from 0.85 to 0.88, with a test—retest reli-
ability of 0.49 (P<0.001). All items were positively corre-
lated with the total score, indicating good reliability and
validity, thereby making CES-D suitable for measuring
depressive levels across different age groups. In our study,
the internal consistency reliability of CES-D, measured
by Cronbach’s alpha, was 0.822 (positive items) and 0.859
(reverse items). The test—retest reliability coefficient
measured by Pearson’s correlation coefficient was 0.619.

General perceived self-efficacy was measured using
the General Perceived Self-efficacy Scale (GSES) among
university students. The GSES was developed by Schwar-
zer and translated and revised into Chinese by Wang et
al [33, 34], with its reliability and validity analyzed. The
results showed that GSES suggested good reliability, with
a Cronbach’s alpha coefficient of 0.87 and a test-retest
reliability coefficient of 0.83 (P<0.001). The split-half reli-
ability coefficient was 0.82 (=401, p<0.001).

Self-rated health was measured using the Medical Out-
comes Study (MOS) 36-item Short Form Health Sur-
vey (SF-36) to assess the self-perceived health status of
university students. The SF-36 is a widely used generic

Table 1 Body mass index (BMI) scoring sheet (Unit: kg/m2)

Categories Male Female
Normal 17.9~239 17.2~239
Underweight <178 <17.
Overweight 24.0~279 240~279
Obesity >280 >280
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instrument developed by the MOS for measuring health-
related quality of life. The Chinese version was trans-
lated by the Department of Social Medicine at Zhejiang
University School of Medicine in 1991. In this study, the
“general health (GH)” domain of the SF-36 was selected
for analysis. The SF-36 showed good reliability and valid-
ity in Chinese university students, with a split-half reli-
ability coefficient of 0.92, a Cronbach’s alpha coefficient
of 0.88, a success rate of 100% for convergent validity, and
a success rate of 98.4% for discriminant validity. It has
demonstrated good reliability and validity in measuring
the health status of university students and can be used
in practice [35].

BMI was measured using the Yan Yan brand medical
weight scale (model: RGZ-160) to assess the height and
weight of university students, which is classified based on
the standards outlined in the “National College Student
Physical Health Standards.” The classification criteria for
BMI of college students are presented in Table 1.

Statistical analysis

Data processing was performed using SPSS 25.0 and
Excel software. First, data preprocessing, involving the
selection of valid questionnaires according to the cri-
teria for effective data filtering, was conducted. Next,
chi-square tests were used to analyze the differences in
MVPA based on demographic variables and BMI classi-
fication. The effect size in the analysis of differences was
measured using Cramer’s V coefficient (V coefficient)
[36]. Independent sample t-tests and one-way ANOVA
were employed to examine the differences in CES-D,
GSES, and SF-6 scores based on demographic and BMI
categories.

Multiple linear regression modeling was utilized to
analyze the influencing factors of depressive levels among
university students, verifying whether participation in
MVPA affects their depressive symptoms. During the
statistical analysis, the dependent variable depression
was statistically analyzed using the raw score of the CES-
D. Categorical variables such as gender, grade, school
region, and ethnicity are set as dumb variables. The inde-
pendent variables self-rated health, BMI, and general
self-efficacy were continuous.

Additionally, a structural equation model (SEM) was
applied to analyze the pathways through which par-
ticipation in MVPA affects depressive symptoms among
university students. To implement the structural equa-
tion model, we utilized SPSSAU software. Due to the
inclusion of most categorical variables as independent
variables in the SEM, this study utilized weighted least
squares mean and variance-adjusted estimation model-
ing, with the Probit function as the linking function.
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Results

The descriptive characteristics of the study participants
Differential analysis was conducted to examine the levels
of depressive symptoms among university students with
unique characteristics (Table 2). The results indicated
variations in depressive symptoms among students from
different regions, with students from the eastern region
exhibiting the highest CES-D scores (9.109%4.697).
Gender differences were observed in the participation
of university students in MVPA over the past month
(V=0.311), specifically, the proportion of females (18.3%)
engaging in MVPA was lower than that of males (47.3%).
Overall, university students predominantly engaged
in light-intensity PA (LPA), accounting for 69.8% of the
total. Among different BMI classifications, overweight
students (33.4%) reported the highest proportion of par-
ticipation in MVPA (V=0.161).Among different ethnic
groups, the participation rate of the Han population in
MVPA (29.6%) is lower than that of the ethnic minorities
(38.3%).

With regard to general self-efficacy measurement
among university students, variations were observed
among different academic years (F=10.762, P<0.001),
with third-year students (2.818+0.547) exhibiting the
highest scores in general self-efficacy. Additionally, stu-
dents from the central region (2.790+0.542) reported
the highest scores in general self-efficacy. Differences
were found in self-rated health scores among university
students of different academic years (F=9.536, P<0.001),
with third-year students (63.712+£19.291) having the
highest self-rated health scores.

Influence of MVPA on university students’ depressive
symptoms

Reply to Q1: This (+) is a clerical error, please delete it
directly. Thank you for your careful and meticulous work.
Please note: The above is the author's response to Q1 and
is not the content of the article.

This study conducted multiple linear regression analy-
ses to further analyze the relationship between university
students’ participation in MVPA and depressive symp-
toms. The CES-D score was used as the dependent vari-
able, while participating in MVPA over the past month
was spent as the independent variable. Four dimensions
of control variables, including demographic character-
istics, physical health status, and general self-efficacy,
were included in the analysis (Table 3). Model 1 only
included demographic characteristics, Model 2 simulta-
neously incorporated demographic characteristics and
self-rated health factors, Model 3 added BMI status on
top of Model 2, Model 4 included general self-efficacy,
and Model 5 introduced the key independent variables,
MVPA, in addition to all the control variables.
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The results of this study revealed a significant nega-
tive correlation between MVPA and university students’
depressive symptoms, thereby confirming Hypothesis
1. Model 5 examined the effects of all control and inde-
pendent variables on depressive symptoms among uni-
versity students. Compared with Model 4, the inclusion
of the MVPA variable in Model 5 improved the overall
explanatory power of the model (adjusted R*=0.108).
Furthermore, the results of Model 5 demonstrated that,
even after controlling for demographic characteristics,
physical health status, general self-efficacy, and other
variables, participation in MVPA still exerted a substan-
tial influence on reducing depressive symptoms among
university students. On average, the level of depressive
symptoms decreased by 0.062 points among university
students who engaged in MVPA, compared with those
who did not participate in MVPA, indicating that overall,
participating in MVPA has a positive effect in reducing
the occurrence of depressive symptoms among university
students.

Self-rated health and general self-efficacy may mediate
the effects of MVPA on reducing depressive symptoms.
The model results indicated that self-rated health status
substantially influenced the occurrence of depressive
symptoms among university students, with students who
perceived their own health as worse being more suscep-
tible to experiencing depressive symptoms. General self-
efficacy also displayed a noteworthy effect on university
students’ depressive symptoms, with higher levels of gen-
eral self-efficacy associated with a considerable reduc-
tion in depressive symptoms. These findings support
the hypotheses of this study, suggesting that university
students’ engagement in MVPA may potentially reduce
depressive symptoms from the perspectives of self-rated
health and general self-efficacy.

Pathway mechanism of MVPA's influence on university
students’ depressive symptoms
To further investigate the pathway mechanism through
which participation in MVPA influences university
students’ depressive symptoms, this study employed
SEM analysis (Fig. 1). The model fit indices were as fol-
lows:  x?/df=3.869<0.500, RMSEA=0.091<0.100,
NFI1=0.936>0.900, CFI=0.901>0.900, and
AGFI=0.896>0.800, indicating a satisfactory fit of SEM.
The model showed that the direct effect of college stu-
dents’ participation in MVPA on depression was —0.164,
and P<0.001, which may mean that the higher the degree
of MVPA participation, the lower the degree of depres-
sive symptoms among college students. MVPA affected
self-rated health (0.285, P<0.001) and then depression
(-0.151, P<0.001), and the total effect of this indirect
pathway was —0.043, and each pathway was significant.
MVPA also affected depression (0.199, P<0.001) through
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general self-efficacy (0.328, P<0.001), and the total effect
of this indirect pathway was 0.065, again with each path-
way being significant.

The results of the model demonstrated that general
self-efficacy and self-rated health factors partially medi-
ated the relationship between MVPA and depressive
symptoms, with a relatively high proportion of indirect
effects. Participation in MVPA enhanced university stu-
dents’ general self-efficacy, which in turn reduced the
likelihood of experiencing depressive symptoms, thus
validating Hypothesis 2. Additionally, the results of the
SEM also indicated that MVPA indirectly influenced the
depressive symptoms of university students through its
impact on their self-rated health, thus validating Hypoth-
esis 3. MVPA exerted a direct positive effect on the
psychological well-being of university students by main-
taining their physical health. Furthermore, in view of the
inseparable link between physical and mental health, it
helped create a more positive psychological state, thereby
reducing the likelihood of the occurrence of depressive
symptoms.

Discussion
This study adopts an epidemiological survey paradigm
to investigate the correlation between university stu-
dents’ engagement in MVPA and the severity of depres-
sive symptoms. The research introduces variables such
as physical health and self-efficacy to explore the path-
ways and mechanisms through which MVPA may influ-
ence depression. These findings hold substantial practical
implications, particularly considering the prevalent men-
tal health challenges among Chinese university students.
He study findings reveal that the majority of university
students’ PA (PA) levels are categorized as low-level PA,
constituting 69.8% of the sample. Moreover, male stu-
dents exhibit higher engagement in MVPA compared to
female students. Globally, a significant trend of decreas-
ing PA levels is observed across various populations due
to changes in nutrition, transportation, and lifestyle [37].
This phenomenon is closely associated with the decline
in physical fitness and health, as evidenced by the eighth
national survey on students’ physical fitness and health
released by the Chinese Ministry of Education in 2021.
This survey showed that the overall rate of students
meeting physical fitness standards has not improved,
and the failure rate stands at a high level of 30% [38]. In
terms of gender differences, this survey aligns with previ-
ous research findings that male students engage in more
physical exercise than female students [39, 40]. Studies
have found that during the transition from adolescence
to adulthood, male and female students show an increase
in MVPA before the age of 12, followed by a continuous
decline, which may be related to the rapid physiological
and psychological development during adolescence [41].
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Physical inactivity is prevalent across various populations
globally, highlighting the importance of promoting PA
by adhering to the principles of “ more movement is bet-
ter, moderation is key, and persistence is crucial,” as out-
lined in the “Physical Activity Guidelines for the Chinese
Population (2021)” Despite higher scores in self-efficacy
and health self-assessments amongst third-year college
students, our study identifies a notable shortfall in their
participation in moderate to vigorous physical activity
(MVPA). This paradox underscores not only the limita-
tions inherent to self-assessment methodologies but also
a propensity among young adults to overestimate their
own health and activity levels. The intersection of devel-
opmental, cognitive, and social factors at this stage fur-
ther exacerbates this tendency, leading to a significant
discordance between self-perception and actual behav-
ior. Standard statistical tools, such as mean values and
standard deviations, were employed to quantify partici-
pant performance, yet may fall short in capturing the full
complexity of physical activity and the intricacies of its
cognitive perception. This reflection prompts an essential
consideration for deeper investigation into the dynam-
ics underpinning self-reported health and behavior, pav-
ing the way for more nuanced analyses and informed
interventions.

Socioeconomic status may be a factor that influence
the level of depression among university students. China
is a country with considerable regional disparities, with
varying levels of economic development and resource
allocation across different areas. In this study, the geo-
graphical location of universities where students are
enrolled is divided into three categories, namely, east-
ern, central, and western regions. From the perspective
of socioeconomic development, the eastern region is
superior to the western and central regions. The results
of this study show differences in depression levels among
students from different geographical locations. Students
from the eastern region have the highest CES-D scores
(9.10914.697), indicating a higher level of depression
compared with the western and central regions. This
finding differs drastically from previous research [42,
43], because most previous studies suggested that lower
socioeconomic status may lead to increased psychologi-
cal stress, lack of resources, and insufficient social sup-
port, thereby increasing the risk of depression. However,
the results of this study suggest the opposite, possibly
because the eastern region of China has a higher level
of socioeconomic development. Additionally, many
first-year students who come from different regions of
China to their university’s location were surveyed. The
differences between their hometown and the univer-
sity’s location may contribute to depressive symptoms.
Of course, socioeconomic status includes factors, such
as income, education level, and occupation [44]. Further
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Figure 1 Structural equation model of the impact of participation in MVPA on depression levels among college students

symptoms, a mediator hypothesis model grounded in
self-efficacy theory and the physiological factor hypoth-
esis was developed. The empirical evidence revealed a
significant association: as self-efficacy increased, depres-
sive scores among university students decreased. The
findings underscore the pivotal role of MVPA in dimin-
ishing depressive symptoms by bolstering self-efficacy.
The analysis suggests that engaging in MVPA can help
cultivate self-efficacy among university students, which
refers to their confidence in effectively completing tasks
and coping with challenges. By achieving goals during
MVPA, students can experience their own abilities and
strengths, thereby reinforcing positive self-perception
and ultimately reducing depressive symptoms [54].

The neurobiological hypothesis suggests that exercise
can alter neurotransmitters and brain neurodevelop-
ment, leading to an increased release of chemicals such
as dopamine, serotonin, and endorphins. These chemi-
cals play crucial roles in emotion regulation and pleasure,
and their release during exercise can enhance psycho-
logical well-being [51, 55, 56]. This hypothesis supports
Hypothesis 3 of the current study, proposing that engag-
ing in MVPA can diminish depressive symptoms among
university students by enhancing their physical health
status.

This study sought to explore the mechanisms through
which MVPA affects the mental health of university stu-
dents by examining the mediating roles of physical health
and self-efficacy. The findings validated that MVPA not
only contributes to better physical well-being but also
bolsters self-efficacy, consequently enhancing the psy-
chological well-being of university students. Moreover,
the study pinpointed diverse factors that influence the
engagement of various student groups in MVPA, indi-
cating the necessity for tailored policies and targeted

resource allocation to deliver personalized sports-related
public services to university students.

Limitations of this study involve relying solely on indi-
cators of MVPA to gauge PA levels among university stu-
dents, potentially lacking comprehensive information.
Additionally, using retrospective self-report question-
naires for assessing PA introduces the risk of measure-
ment bias. Furthermore, further research is needed to
elaborate on the pathways and mechanisms that influ-
ence the connection between MVPA and depressive
symptoms. Future studies could benefit from using other
focused questionnaire designs or referencing similar
experimental studies conducted by international scholars
to explore the relationship and underlying mechanisms
between MVPA and depressive symptoms among univer-
sity students, utilizing experimental and control groups.

Conclusions

The phenomenon of insufficient PA among Chinese
university students is evident. Participating in MVPA
has been linked to a decreased likelihood of depres-
sion among these students. MVPA appears to alleviate
depressive symptoms by bolstering students’ self-efficacy
and improving their physical health. The factors influenc-
ing the level of depressive symptoms among university
students are multifaceted. Future interventions aimed
at enhancing the psychological well-being of university
students should prioritize integrated approaches that
encompass behavioral and psychological components.
Since our study utilizes a cross-sectional design, we can
only observe an association between MVPA and depres-
sive symptoms, but cannot draw causal inferences. More-
over, cross-sectional studies typically provide a snapshot
of data at a single point in time, failing to capture how
variables change and develop over time. Therefore, our
study does not reveal how MVPA influences depressive
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symptoms over time, or how this effect might vary as
time progresses. To address this issue, we need to carry
out longitudinal study designs to track and evaluate the
long-term dynamic relationship between MVPA and
depressive symptoms.
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