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Objective: The goal of the present research was to evaluate the effectiveness of physical
exercise intervention in enhancing psychological well-being and decreasing symptoms of
depression among college students, adopting a systematic review and meta-analysis.
Methodology:This research was operated a search utilizing 4 databases (PubMed,
Embase, Web of Science, and the Cochrane Library) to determine randomized controlled
trials (RCTs) exploring the impacts of physical exercise therapies among college students
with symptoms of depression. The sequential execution of a meta-analyses, subgroup
analyses, and publication bias analyses was accomplished utilizing software of RevMan
version 5.3. Results: There were 8 articles included .This research demonstrated a
significant impact (d=-0.75, P<0.05), indicating that physical exercise has a substantial
impact on decreasing or mitigating depression .The subgroup analyses revealed that
interventions involving physical exercise workouts lasting 12 weeks or longer (d=-0.93,
P<0.05), with physical exercise sessions lasting between 30 and 60 minutes(d=-0.77,
P<0.05), and with physical exercise performed minimum of 3 times a week (d=-0.90,
P<0.05) were the most effective in reducing symptoms of depression. Conclusion:
Physical exercise interventions have a beneficial impact on reducing depression among
college students. The optimal mode was discovered to be college students participating in
each session for a duration of 30 to 60 minutes, at least 3 times per week, and formore
than 12 weeks. College students are encouraged to cultivate a consistent and long-term
physical exercise routine tosustain their physical and mental health.
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Abstract

Objective: The goal of the present research was to evaluate the effectiveness of physical
exercise intervention in enhancing psychological well-being and decreasing symptoms of
depression among college students, adopting a systematic review and meta-analysis.
Methodology:This research was operated a search utilizing 4 databases (PubMed, Embase, Web
of Science, and the Cochrane Library) to determine randomized controlled trials (RCTs)
exploring the impacts of physical exercise therapies among college students with symptoms of
depression. The sequential execution of a meta-analyses, subgroup analyses, and publication bias
analyses was accomplished utilizing software of RevMan version 5.3.

Results: There were 8 articles included .This research demonstrated a significant impact (d=-
0.75, P<0.05), indicating that physical exercise has a substantial impact on decreasing or
mitigating depression .The subgroup analyses revealed that interventions involving physical
exercise workouts lasting 12 weeks or longer (d=-0.93, P<0.05), with physical exercise sessions
lasting between 30 and 60 minutes(d=-0.77, P<0.05), and with physical exercise performed
minimum of 3 times a week (d=-0.90, P<0.05) were the most effective in reducing symptoms of
depression.

Conclusion: Physical exercise interventions have a beneficial impact on reducing depression
among college students. The optimal mode was discovered to be college students participating in
each session for a duration of 30 to 60 minutes, at least 3 times per week, and for more than 12
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weeks. College students are encouraged to cultivate a consistent and long-term physical exercise
routine to sustain their physical and mental health.

Introduction

In recent decades, the incidence of mental illnesses has risen on the worldwide scene.
Among the many mental illnesses, depression is a common global condition .There are around
280 million individuals worldwide who struggle with depression(World Health Organization,
2019a),and depression may become the world's number one cause of disability in 2030, as well
as the disease with the heaviest economic and social burden. Depression is a
widespread psychological issue. that can affect individuals from every aspect of life. It is defined
by extended periods of sadness or diminished interest or enjoyment in things. Depression is
caused by the interactions between factors of society, psychology, and biology. Individuals who
have undergone abuse, substantial loss, or other distressing situations are at a higher risk
of getting depression. Difficulties in both academic and professional settings can also contribute
to developing symptoms of depression.

At the end of 2019, COVID-19 initiated a worldwide health catastrophe and is regarded as a
significant international public health disaster. This widespread occurrence not only
threatens humanity but also affects psychological well-being for individuals(Zhong et al.,
2021).In accordance with the relevant data, researchers predict a 27.6% increase in major
depression cases worldwide by 2020 due to the COVID-19 pandemic .However, given the low
recognition of depressive disorders in current social groups, the actual overall prevalence of
depressive disorders is significantly higher than the above values(Santomauro et al.,
2021).According to researchers in psychology and mental health specialists, the pandemic will
increase the number of suicides, depressions, and self-harm cases around the world as a result of
the disease(Moukaddam & Shah, 2020). Based on data released by WHO, the annual global
suicide deaths exceed 700,000 individuals. Simultaneously, among individuals aged 15-29,
suicide stands as the fourth most prevalent cause of death(WHO,2019b). Major depression
disorders are more prevalent among youths compared to older individuals. The incidence major
depression reaches its highest point among those aged 20-24 years and decreases as they become

older(Micah et al., 2021). It is worth noting that college students are within this age range.
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The proportion of college students afflicted with psychological well-being problems
including stress, anxiety, or depression has significantly increased in recent year(Falsafi, 2016;
Park et al., 2020; Pedrelli et al., 2015).Approximately half of college students, may exhibit
indications of at least one psychological well-being disorders (Bruffaerts et al., 2018). College
students go through enormous life changes, including away from their families , acquiring the
ability to live autonomously, meeting new friends, and adjusting to increased academic
responsibilities(Falsafi, 2016; Pedrelli et al., 2015).These difficulties often arise in correlation
with an increase in heightened levels of stress, anxiety, and even depression among college
students.

Research on the association between physical exercise and depression has prompted
numerous studies lately(Chen et al., 2021; Ormel et al., 2019).Multiple research have
investigated the strong connection with individuals' level of physical exercise participation and
their enhanced mental well-being, including a decrease in symptoms of depression(Dishman et
al., 2021; Elbe et al., 2019; Schuch & Stubbs, 2019).Conversely, based on a study, engaging in
physical exercise or having good cardiorespiratory fitness was found to have a negative
association with the degree of symptoms among individuals diagnosed with major
depression(Papasavvas et al., 2016).In the treatment of depression, traditional antidepressant
medications can have side effects that may cause weight gain, sleep disturbances, and
reproductive dysfunction(Jin et al., 2011).Physical exercise interventions are becoming
increasingly promoted as an alternative therapy for depression(Gordon et al., 2018; Pedersen &
Saltin, 2015).Comparably, physical exercise is easier to implement and may have wider reach
and participation(Li et al., 2019).Research has demonstrated that physical exercise therapies are
equally effective in lowering depression levels(Morres et al., 2019; Qaseem et al., 2016;
Ravindran et al., 2016).Compared to previous research, there have been fewer studies
investigating physical exercise therapies for treating depression among college students
compared to adults. Furthermore, the previous studies provided evidence of significant and
varying effects of physical exercise on depression, nevertheless, there still needs to be more
clarity regarding the optimal form, intensity, duration, and frequency of physical
exercise(Fernandes et al., 2022; Morres et al., 2019; Seshadri et al., 2020).Although RCTs
conducted in youths have demonstrated that physical exercise may enhance depressive

status(Brown et al., 2013; Larun et al., 2006). However, the specific dosage and the correlation
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between engaging in physical exercise and the alleviation of symptoms associated with
depression remain uncertain.

The purpose of this research is to provide a concise overview of the impact of physical
exercise on depression and to investigate the correlation between the quantity of physical

exercise and the severity of depression among college students.

Materials and Methods

Protocol and registration

The protocol for this systematic review was registered on February 19, 2024 in
International Prospective Register of Systematic Reviews with the PROSPERO-ID
CRD42024514264.

Literature search strategies

The study is being performed by the standards outlined in the Cochrane Handbook for the
Systematic Review of Interventions(Chandler et al., 2019) and the PRISMA Statement
Specification for Systematic Review and Meta-analysis(Moher et al., 2015).

The search encompassed databases such as PubMed, Embase, Cochrane Library, and Web
of Science, encompassing published publications until February 21, 2024.The search
methodology employed in each database involved utilizing a combination of distinct medical
subject headings (MeSH) or synonyms with the goal of discovering and evaluating pertinent
studies(Supplementary Material Table A1 ).The search phrases from each category were

merged to identify all pertinent literature databases.

Criteria for inclusion and exclusion

Selection procedure

Import the pertinent literature into Endnote (version X9) for grouping. Subsequently, two

authors (HZ and DH) independently screen duplicate results. The screening procedure entails the

Peer] reviewing PDF | (2024:05:100937:0:0:CHECK 14 May 2024)


you are conducting a systemjatic review and meta-analysis

Are you doing a correlation? 

in the

strategy

past tense

be specific - name all the databases

past tense - data was imported

screened

entailed - pleae go through the whole methodology to make sure everythign is in the past tense


PeerJ

119
120
121
122
123
124
125
126

127

128
129

evaluation of titles, review articles, and conference papers. Subsequently review the abstracts to
exclude studies that do not fulfill particular criteria, including the study subjects or the
interventions used. At last, thoroughly examine the complete content of the chosen papers

to remove those that are unavailable, not written in English, and do not provide endpoint
measures. The procedure entails a preliminary assessment of suitable articles, a deliberation on
any inconsistencies, and the establishment of a consensus with the author (SH). In the end, a total
of eight papers are chosen for the research. The Preferred Reporting Items for Systematic
Reviews and Meta-Analyses flowchart provides comprehensive details on these phases, as

shown in Figure 1.

Figure 1. PRISMA Diagram depicting the sequential steps of the choosing process
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Data extraction and quality evaluation

Two authors(HZ and DH) utilized an existing data extraction form is used to extract and
document the succeeding data:(1)Essential article details include the identity of the primary
author, the geographical area where the study was conducted, and the year of
publication;(2)Essential details include the individual's age, the target sample, and the number of
participants in the study;(3)Physical exercise variables include factors such as the type of
exercise, the cycle of exercise, the frequency of exercise, and the duration of exercise.

The Cochrane 5.1 handbook is employed to evaluate a study's bias quality. The evaluation
criteria for this research are as follows: The investigation assessed whether the randomly chosen
allocation process and the secrecy of the allocating plan were intentionally obscured or not, the
blinding of participants and assessment of outcomes, as well as the completeness of outcome
data, are being considered, selective report findings, and other bias. Each criterion is evaluated
based on its level of risk, which can be classified as low (indicating that the criterion is met),
high (indicating that the criterion is not satisfied), or medium (if not indicated). A comment is

included to explain the rationale behind each assessment.

Figure 2 Summary of utilizing Cochrane's risk of bias assessment
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Statistical analysis

This study employed a statistical software Review Manager 5.3 to amalgamate effect sizes
and evaluate bias. The original literature included in this study did not achieve scale consistency
in the measurement of depression indicators, therefore, in order to assess effect sizes more
accurately, all data had to be converted uniformly using standardized mean difference (SMD)
and selecting 95% confidence intervals (CI).The SMD is calculated as the discrepancy between
the means of the pre-and post-intervention measurements, divided by the final combined
standard deviation (SD) value. This approach overcomes the issue of inconsistent measuring
units across multiple scales.

This study employed the Cochrane Q-test to ascertain the level of heterogeneity based on

the I? value. If the measured 7 value is less than or equal to 50% and P>>0.1, it indicates that

there is no substantial heterogeneity present in this study. Ultimately, this study employed a
random effects model to assess publication bias by employing funnel plots and to assess the

reliability of the results.

Results

Search results

Figure 1 demonstrates that a thorough search yielded a total of 203 articles by searching
PubMed (n=30), Web of Science (n=50), Embase (n=113), and The Cochrane Library
(n=10).Following the process of deduplication, a total of 177 articles were acquired. Following
an initial screening process, a total of 31 articles were acquired. After conducting a thorough
review of the articles, including reading the complete texts and rejecting publications that did not
meet the criteria for a randomized controlled trial (RCT), such as those with inadequate study
design, intervention/control groups, research purpose, or outcome measures, as well as articles

with inaccessible data, a total of eight articles were selected for the research.
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Basic characteristics of the articles

The analysis includes a total of eight articles, which collectively investigate ten studies. The
overall sample size consists of 495 participants, the intervention group contained 264 individuals,
whereas the control group contained 231 individuals. The intervention cycles ranges from 4 to 12
weeks. The duration of the intervention varies from 10 to 90 minutes, and the frequency varies
between 1 to 5 sessions each week. The interventional therapies mostly targeted aerobic

exercises and resistance training.

Evaluation of quality

The presence of design, conduct, analysis, and reporting flaws in randomized trials might
hinder the ability to make accurate causal conclusions, resulting in either an underestimate or an
overestimate of the actual intervention bias(Wood et al., 2008).Nevertheless, determining the
precise impact of biases on the outcomes of a specific trial is typically unattainable(Higgins et al.,
2011).

The primary purpose of utilizing the Cochrane Risk of Bias Tool is to evaluate the
methodological rigour and potential bias in medical research, specifically in randomized
controlled trials (RCTs).The Cochrane Collaboration established a method to assist researchers,
clinicians, and policymakers in identifying the potential for bias that could impact the
dependability of research results. The Cochrane Risk of Bias Tool includes a total of 6 of bias:
selection bias, performance bias, detection bias, attrition bias, reporting bias, and other
biases(Chandler et al., 2019).

This study analyses the existing literature on the random assignment method, with a specific
emphasis on seven studies that fulfill the criteria for inclusion(Lopez-Rodriguez et al., 2017;
Philippot et al., 2022; Saltan & Ankarali, 2021; Zhang et al., 2023; Zhang et al., 2018; Zhang &
Jiang, 2023; Zhao et al., 2023).The remaining research study does not provide specific
information regarding the randomization technique(Papp et al., 2019).Only two articles explicitly
informed readers that their study used a hidden allocation scheme(Zhang & Jiang, 2023; Zhao et
al., 2023), while the remaining six articles did not mention whether the allocation scheme was

hidden or not. Due to the nature of this study focusing on exercise intervention, blinding of
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participants may not be feasible, consequently, the participants are not blinded. Thus, none of the
eight articles were considered low risk. All of the research in the eight articles demonstrated no
instances of subject or data loss, and were deemed to have a low risk level. Each of the
investigations included in the analysis was found to be devoid of any additional selective

reporting or prejudice and was considered to have a negligible risk of bias.

Meta-analysis results

Forest maps were utilized to conduct heterogeneity testing. The findings indicated a
moderate level of heterogeneity across the research investigations (17 = 36%, P = 0.12).The test
for the combined effect size presented a significant statistical result (SMD=-0.75, 95%CI:[-0.98,-
0.53],Z = 6.68, P<0.001)as depicted in Figure 3.

Figure 3 Forest plot illustrating the impact of physical exercise on depression among college students.

Tests for bias

Figure 4 Bias funnel plot
As depicted in Figure 4, the study utilized endpoint markers for assessment, as well as the

funnel plot displayed a symmetrical shape, showing the absence of major publication bias.

Impact of physical exercise on depression among college students

Statistical tests for heterogeneity were conducted on the publications that were incorporated
into the analysis. Out of these, the remaining nine studies (containing seven articles)
demonstrated that physical exercise decreases depressed states among college students, except
for one study. The scholars utilized a random effects model for data collection on the outcome
indicators of the research. This research adopted a total of ten studies including an overall of 495
participants, comprising 264 participants randomized to the intervention group with 231
participants randomized to the control group. This study presents empirical evidence to

substantiate the efficacy of implementing a physical exercise intervention in mitigating the
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deleterious effects of depression symptoms among college students (SMD=-0.75,95%CI[—0.98,
—0.53], Z=6.68, P<0.05),as depicted in Figure 3.

Analyses on subgroups

The meta-analysis of a physical exercise intervention on depression among college students
revealed a substantial level of heterogeneity in the combined effect size data. The achievement
was attained through the analysis of subgroups, considering intervention cycle, duration and
frequency as possible affecting impacts. The outputs of subgroup studies investigate impacts on
the intervention cycle, duration, and frequency.

Regarding the intervention cycle, the studies were categorized into three distinct groups for
analysis: less than or equal to 4 weeks (included two studies), between 4 and 8 weeks (included
three studies), more than or equal to 12 weeks (included five studies). The study found that
participating in physical exercise has been proven to alleviate depression among college students.
Specifically, intervention cycles lasting 4 weeks or less (SMD=-0.60,95%CI[—0.97, —0.23],
P<0.05), while intervention cycles lasting 12 weeks or more had an SMD of -0.93 (95% CI: [-
1.16, -0.69], P<0.05).Conversely, the intervention cycle lasted between 4 and 8 weeks (P > 0.05),
there was no notable decline in depressive symptoms observed among college students.

Regarding the duration, the studies were categorized into three distinct groups for analysis:
less than or equal 30 min per session (included one study), the duration of each exercise
intervention varies between 30 and 60 minutes, as reported in seven investigations. Additionally,
two studies contained sessions that lasted more than 60 minutes. The research on the
advantageous impacts of exercise on depressive revealed that intervention program enduring 30
minutes to 60 minutes (SMD = -0.77, 95% CI:[-1.09,-0.45], P<0.05), as well as sessions lasting
more than 60 minutes (SMD = -0.68, 95% CI:[-1.00,-0.36], P<0.05), were effective in decreasing
depressive symptom among college students. In contrast, the intervention duration lasted for 30
minutes or less per session (P > 0.05), there was no notable decline in depressive symptoms
observed among college students.

Regarding the frequency, studies were categorized into two distinct groups for analysis: less
than 3 sessions per week(included three studies), and more than or equal 3 sessions per

week(included seven studies). This research on the influence of physical exercise on depression
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showed that participating in physical exercise at a frequency of three or more sessions per week
led to a substantial decrease in depression among college students (SMD = -0.90, 95% CI: [-1.12,
-0.68], P <0.05).0On the other hand, when the intervention frequency was fewer than 3 sessions
per week (P>0.05), there was no notable decline in depressive symptoms observed among
college students. Therefore, the intervention cycle, duration, and frequency are key factors that

contribute to the observed difference in depression, as demonstrated in Figures 5 to 7.

Figure 5 Forest plot illustrating the impact of physical exercise on depression among college students

within different subgroups of the intervention cycle

Figure 6 Forest plot illustrating the impact of physical exercise on depression among college students

within different subgroups of the intervention duration

Figure 7 Forest plot illustrating the impact of physical exercise on depression among college students
within different subgroups of the intervention frequency

Discussion

After reviewing previous studies, it was found that there are currently fewer meta-analysis
studies that have specifically targeted improving depression among college students by
examining different types, cycles, frequencies, and duration of physical exercise. The research
utilized a systematic review and meta-analysis to assess the impact of physical exercise
intervention on depression among college students. The aim was to synthesize existing research
and evaluate the magnitude of the effect of the intervention.

This current research attempts to examine meta-analyses that specifically investigate the
effect of physical exercise on indicators of depression among college students. Based on Cohen's
criterion, the impacts were divided into three groups following the guideline criteria: effect sizes
can be categorized as small (d<<0.20), medium (d = 0.2-0.50), or large (d > 0.80)(Cohen,
1992).The overall effect size analysis of the selected meta-analyses provided a medium to large

impact size (d = —0.75) for physical exercise in reducing depression symptoms. Similar results
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were found in adults, perinatal women, children, and adolescents. In all these groups, the effect
sizes indicating the impact of the intervention ranged from small to moderate (d =
—0.48)(Wegner et al., 2020),and large (d =—1.02)(Wang et al., 2023).

The current study demonstrated an effect with a value d=-0.75, the effect size is medium to
large range(Cohen, 1992).Depressed individuals also showed similar results(d=-0.76),indicating
the positive effects of physical exercise(Correia et al., 2024).Further investigation is required to
encompass clinical cohorts of college students, as there is a dearth of data about this particular
demographic. Based on these findings, it may be postulated that physical exercise may be a
pertinent intervention for depressive symptom in both college students and adults. These
research findings confirm prior studies that show college students can gain advantages from
engaging in physical exercise and experience notable enhancements in their depression levels.

Numerous examples of related research reviews demonstrate that physical exercise may

prove equally beneficial as psychotherapy and medicine in alleviating mild to moderate

depressive symptoms(Cooney et al., 2013; Danielsson et al., 2014). Previous research has proven

that physical exercise may function as a substitute.to antidepressant medication for reducing

depression(Guerrera et al., 2020; Hidalgo et al., 2019). Furthermore, physical exercise has been

suggested as a primary therapeutic approach to individuals with mild to moderate

depression(Rethorst et al., 2009).

The present study demonstrated that physical exercise, such as Biodanza, high intensity
yoga (HIY), High-Intensity Interval Training (HIIT), pilates, Tai Chi Chuan, Baduanjin, and
resistance training, had a significant effect in reducing or preventing depression among college
students. It is worth noting that a common element across these studies was the incorporation of
aerobic exercises. Research has demonstrated that engaging in aerobic exercise yields beneficial
outcomes for both physical and mental, effectively reducing symptoms of depression(Choo et al.,
2014).

The rate of enhancement of depression symptoms among college students is intricately
linked to the cycle, duration, and frequency of physical exercise. The intervention cycle of
physical exercise is highly varied and requires confirmation to determine the optimal duration.
This research shown that a period exceeding 12 weeks had a significant impact on reducing

depression levels among college students, aligning with a prior investigation(Carter et al., 2019).
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This finding aligns with a previous study that suggested college students should participate in
physical exercise sessions lasting between 30 to 60 minutes, at least3 times per week.(DiPietro et
al., 2019).

Nevertheless, although physical exercise performs an essential function in alleviating
depression status among college students, the optimal form of physical exercise needs to be
further explored, as the best form of physical exercise still remains to be evidenced(DiPietro et

al., 2019).

Conclusion

The research employed meta-analysis for analyzing the importance of physical exercise as
an intervention for depressive symptom among college students. Intervention cycle, duration and
frequency may be the main factors affecting the study results. The present study suggests
integrating suitable physical exercise into the routines of individuals experiencing depressive
symptoms as a means to substantially alleviate depression and enhance both physical and mental
well-being. After comparing the different intervention cycle, duration and frequencys, it is
recommended that physical exercise for college students engage in each session between 30
minutes to 60 minutes , more than or equal 3 sessions per week, and physical exercise sessions
last longer than 12 weeks to develop a long-term habit of regular physical exercise. The
methodology aims to reduce depression among college students, thus facilitating optimal
outcomes.

This study still has several shortages. Firstly, the study participants consisted of college
students. Hence, there might be constraints in generalizing the results to individuals within the
same age bracket, such as employed young adults or women in their reproductive years.
Furthermore, the restricted number of incorporated studies may have resulted in a certain level of
selection bias, and the small sample sizes can impact the accurate outcomes of subgroup analysis.
At last, a total of seven depression scales were used throughout the ten studies included in this
study. The various number of items examined in each scale may have led to variations in
detection rates, thus impacting the study's findings. Furthermore, the 10 studies did not include
any information regarding the intensity of physical exercise, including heart rate, oxygen uptake,

and respiratory rate. Hence, further research could focus on filling this research gap.
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First author

Year

Lopez-

Rodriguez,2017

Papp,2019

Philippot,2022

Saltan,2020

Zhang,2018

Zhang&

Jiang,2023

Zhang,2023

Region

Spain

Sweden

Belgium

Turkey

China

China

China

Study

design

RCT

RCT

pilot

RCT

RCT

RCT

RCT

RCT

pilot

Target

sample

University

students

Students

University

students

University

students

College

students

College

students

College

students

Age

22.334+4.12

Median age: 25 years

The control group 20.93 £1.94;

HIIT groups 20.69 + 1.44

Pilates18.82+1.071;

therapeutic exercise

program18.85+2.495;

Control group 19.42 + 1.378

18.41+2.01

average age of 19.2

BWTC group 24.20 +

4.07;Control group 22.50 +

5.95

Sample

size (T/C)

Intervention: n = 42;

Control: n =53

Intervention: n=21;

Control: n=23

Intervention:n =11 ;

Control: n = 14

Pilates: n=29;

Therapeutic exercise

program: n =28 ;

Control: n =35

Intervention:n =32 ;

Control: n =30

Intervention:n=34 ;

Control: n =39

Intervention:n=9;

Control: n =9

Intervention

description

Biodanza

High intensity

yoga (HIY)

High-Intensity

Interval Training

Pilates exercise;

Therapeutic

exercise

Mindfulness-based

Tai Chi Chuan

Baduanjin

exercises

Bafa Wubu of Tai

Chi

Depression

measurement

CES-D

HADS

DASS-21

BDI

PHQ-9

SCL90

SDS

Intervention

cycle

4 weeks

6 weeks

4 weeks

12 weeks

8 weeks

12 weeks

8 weeks

Duration

90 min

60 min

10 min

40-60

min

90 min

60 min

60 min

Frequency

1 session/ week

1 session/

week

3 sessions/

week

3 sessions/

week

2 sessions/

week

3 sessions/

week

5 sessions/

week
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PRISMA Diagram depicting the sequential steps of the choosing process
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Figure 2

Summary of utilizing Cochrane's risk of bias assessment
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Figure 2 Summary of utilizing Cochrane's risk of bias assessment
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Figure 3

Forest plot illustrating the impact of physical exercise on depression among college
students.

Peer] reviewing PDF | (2024:05:100937:0:0:CHECK 14 May 2024)



PeerJ

Experimental Control
_ Study or Subgroup Mean  SD Tofal Mean  SD Tolal Weight
LoperRadriguez, 7017 12.38 B4 43 176 984 53 144%
Papp,2018 37 3 il a4 33 23 84%
Philippot,2022 72 66 11 132 85 14 58%
Salian, 202001} B6.27 565 29 120z 50T 35 10.8%
Sallan,2020(2) B1 725 28 1202 507 35 114%
Zhang & Jiang, 2023 052 032 34 085 033 39 121%
Zhang,2018 603 218 32 81 252 30 1.1%
Zhanp,2023 4338 1017 g9 518 1216 9  45%
Zhae 2023(1) 4197 665 29 5104 757 28 9.9%
Zhao, 2023(2) 4302 862 29 51.04 TA57 28 10.6%
Total {95% CI) 264 284 100.0%

Heterogeneity. Tau®= §.04; Chi*=13.95, df= 3 (P = 0.12), F= 36%
Testfor overall effect: Z = 6.58 (P < 0.00001)

Std. Mean Diffarance
I, Random, 95% CI

Manuscript to be reviewed

Std. Mean Diffarence
I, Random, 95% CI

-056 F0.97,-0.15]

0.08 [0.50, 0.69]
-0.75 [-1.57, 0.07]
106 F1.59,-0.54]
-083F1.14,-012]
-092F1.41,-0.44)
-D.87 }1.39,-0.35]
-0.71 [-1.68, 0.25)
-1.26 |-1.83,-0.69)
-0.92 1.36,-0.29]

-0.75 [.0.98, .0.53]

-

L L L L

-2 -1 L 2

Favours [experimental] Favours fcontrol]

Figure 3 Forest plot illustrating the impact of physical exercise on depression among college

students.
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Figure 4

Bias funnel plot
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Figure 4 Bias funnel plot

Peer] reviewing PDF | (2024:05:100937:0:0:CHECK 14 May 2024)



PeerJ

Figure 5

Forest plot illustrating the impact of physical exercise on depression among college
students within different subgroups of the intervention cycle
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Figure 5 Forest plot illustrating the impact of physical exercise on depression among college
students within different subgroups of the intervention cycle
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Figure 6

Forest plot illustrating the impact of physical exercise on depression among college
students within different subgroups of the intervention duration

Peer] reviewing PDF | (2024:05:100937:0:0:CHECK 14 May 2024)



PeerJ Manuscript to be reviewed

Fxperimental Conirol Std. Mean Difference Stel. Mean Difference
Study or Subgr: Mean  SD Total Mean SD Total i IV, Random, 95% Cl IV, Random, 95% C1
3.1.1 Less than of equal 30 min per session
Philippat, 2022 77 BB 1 132 &5 14 58% -075 [-1.57, 0.07] [
Subiotal (95% CI) 11 " 58% -0.75 [-1.57, 0.07] R

Helerogeneity Not applicable
Testior overal effect Z=178(P=007)

3.1.2 Between 30 min and 60 min per session

Papp, 2018 37 a & 34 33 13 04% 0,09 [-0.50, 0.69] =
Saltan,2020(1) 627 6565 20 1202 507 35 108%  -1.06[159,-0.54] .
Balten,2020(2) 04 725 28 1202 507 35 11.4%  -0B3[1.14,-042 e

Znang &.Jiang,2023 DSI 032 34 085 038 39 121%  -092[1.41,-0.44] —h—

Thang, 2023 433% 1017 9 518 12168 9 45%  -0.71[1.86029] e e
Zhae,2023(1) 41.97 665 20 5104 757 28 99%  -1.26[1.63,-0.69) E—F—
Zhao,2023(2) 4382 0B2 29 5104 75T 18 106% -0.82[-1.36,-0.28] —
Suliotal (95% CI) 179 197 6B.7%  -0.77[-1.09,-0.45] -

Heterngeneity Tau= 010, Ch= 1385 df= 6 (P =0 08); F= §3%
Testior overall effect Z= 477 (P < 0.00001)

3.1.3 More than 60 min per session

Lopsz-Rodriguez 2017 1238 B4 42 176 8B4 53 144%  -056[087,-015) ——
Zhang,2018 B0F 218 32 &1 252 30 111%  -0.8TF1.39,-0.35 ——
Subtotal (95% CI) 7 83 255%  -0.68(-1.00,-0,38] e

Heterageneity Tau® = 0.00; Chi*= 0.83, df=1 (P =0.36), F= 0%
Testfor overall effect Z=4.11 (P < 0.0001)

Total (95% CI) 264 204 100.0%  0.75(.0.98, 053] >
Heleragenaity Tau = 0.04; ChF= 13,95, df=0 (P=0.12); F= 26% _12 I1 + é
Testior gverall effect Z= 6.68 (P < 0.00001) i

Testior subaroun differences: Chi*= 016, df= 2 (P = 0.92 F=0% Emrouce Tamarimantah Fous eomal

Figure 6 Forest plot illustrating the impact of physical exercise on depression among college

students within different subgroups of the intervention duration
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Figure 7

Forest plot illustrating the impact of physical exercise on depression among college
students within different subgroups of the intervention frequency
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Figure 7 Forest plot illustrating the impact of physical exercise on depression among college

students within different subgroups of the intervention frequency
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