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Effects of aerobic exercise, traditional Chinese
exercises, and meditation on depressive
symptoms of college student

A meta-analysis of randomized controlled trials
Jian Song, PhD?*®| Zhi-zhen Liu, AP**" | Jia Huang, AP*°, Jing-song Wu, PhD*, Jing Tao, Prof®t:°

Abstract \\
Background: Non-pharmacological intervention methods such as rehabilitation training or psychological treatment are mostly |
used in the treatment of depression owing to the limitation of adverse reactions such as drug treatment. However, the best non-
pharmacological treatment strategy for depression in college students is unclear. Therefore, it is significant to discover non-drug

intervention methods that can improve the depression symptoms of college students.

Method: Electronic databases as of Sep 15, 2019, were searched, and reference lists and pharmaceutical dossiers were reviewed
to detect published and unpublished studies from the date of their inception to Sep 15, 2019. With document quality evaluations and
data extraction, Meta-Analysis was performed using a random effect model to evaluate the intervention effect of the aerobic exercise,
traditional Chinese exercises, and meditation.

Results: A total of 44 original studies were included. The random effect model was used to combine the effect values with Standard
Mean Difference (SMD), and the results were: aerobic exercise [SMD=-0.53, 95% Cl (-0.77, -0.30), I°=80%, P < .001], traditional
Chinese exercises [SMD=-0.42, 95% Cl (-0.74, -0.10), I=90%, P=.01], meditation [SMD=-0.51, 95% Cl (-0.90, -0.12), I?=
79%, P=.01]. There was greater heterogeneity among the included studies: aerobic exercise (=80%, P < .001), traditional Chinese
medicine methods (I°=90%, P < .001), and meditation (°=79%, P < .001).

Conclusions: This study revealed that the depression symptoms of college students can be effectively improved by aerobic
exercise, traditional Chinese exercises, and meditation. Aerobic exercise would have a better effect on anxiety and stress while
traditional Chinese exercise would have a better effect on stress. Further research (such as high-quality randomized controlled trials
and long-term follow-up) is required to evaluate the effects of aerobic exercise, traditional Chinese exercise, and meditation on the
depressive symptoms of college students to further apply complementary and alternative therapies.

Ethics and dissemination: The results of the effects of aerobic exercise, traditional Chinese exercises, and meditation on
depressive symptoms for a college student will be reported in a peer-reviewed publication. Hopefully, our findings from this meta-
analysis can provide the most up-to-date evidence for the contribution to preventing the occurrence of depressive symptoms in
college students.

Abbreviation: SMD = Standard Mean Difference.
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1. Introduction

The depressive symptom is a relatively common and harmful
mental health disease in colleges and universities, affecting 17.3
to 34.5% of European and American college students, making it
difficult for them to achieve self-worth in personal education,
social communication, and career development.'™! It is worth
noting that depression emotion can make these students feel
desperate’® and unwilling to seek outside help;!® resulting in
easily delaying the disease treatment and even suicidal behav-
ior.”I Therefore, it is of extreme importance to find acceptive and
effective interventions that can improve mental health problems
such as depression in college students.

Although antidepressant medication is classified as a first-level
recommendation, there are still many problems such as drug
resistance and side effects.”®! More and more researchers focus on
non-drug treatments. The exercise was classified as first-level in
the 2016 edition of the Canadian Clinical Guidelines for
Emotional and Anxiety Therapy. Meditation and traditional
Chinese exercises were classified as secondary-level.’~12!

Aerobic exercise, traditional Chinese exercises, and meditation
have been applied to the treatment of depression. Aerobic
exercise is the physical movement of the skeletal muscles, which
causes energy expenditure to exceed resting levels and is related to
physical health, life satisfaction, and mental health.!'3
Traditional Chinese exercises are part of low to moderate-
intensity aerobic exercises, such as tai chi, Baduanjin, gigong, and
other mind-body therapy."3~! It guides movements through
ideas and cooperates with abdominal breathing; since its exercise
intensity is low and medium, the heart rate does not rise suddenly
during exercise. Meditation is considered to emphasize mindful-
ness,!'®! concentration, and self-transcendence, focusing more on
the improvement of the spiritual realm instead of just the
improvement of the body."®! However, whether exercise,
meditation, and traditional Chinese exercises can improve the
physical and psychological health of college students with
depressive symptoms remains unknown.

Although many studies of Randomized Controlled Trials
evaluated the effects of aerobic exercise, traditional Chinese
exercises, and meditation, there were no randomized controlled
trials comparing aerobic exercise, traditional Chinese exercises,
and meditation. The way to overcome this limitation is to
compare the effects of different interventions using a meta-
analysis method to provide evidence-based evidence. Therefore,
meta-analysis is used in this study to compare 3 intervention
methods of aerobic exercise, traditional Chinese exercise, and
meditation, as well as their respective intervention effects on
college students’ depressive symptoms.

2. Methods

A meta-analysis and systematic review were conducted following
the general principles outlined in the Centre for Reviews and
Dissemination Guidance and the PRISMA statement. A meta-
analysis and systematic review conducted in 2018 are reported in
this paper, which is available on the PROSPERO website by
CRD42018087104.

2.1. Literature search

A range of resources was searched for published and unpublished
studies, grey literature, and on-going research. We did a meta-
analysis and systematic review. We searched the PubMed,
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EMBASE, MEDLINE, Web of Science (science and social science
citation index), The Cochrane Library (Cochrane Database of
Systematic Reviews), Cochrane Central Register of Controlled
Trials (CENTRAL), China Biology Medicine disc, and CINAHL
(EBSCO) from the date of their inception to Sep 15, 2019, with
English and Chinese. We used a combination of relevant free-text
terms, synonyms, and Medical Subject Headings to search:
Students, Depression, Aerobic Exercise, Traditional Chinese
exercises, and meditation. Bibliographies of relevant reviews,
materials, and guidelines were also checked, and Internet
information searches were made of websites relating to
depression. It is worth noting that in the search process, Aerobic
Exercise, Traditional Chinese exercises, and meditation are used
as the search direction.

2.2. Included criteria

This study only included clinical randomized controlled trials; the
subjects were college students with depressive symptoms or
diagnosed with depression; interventions included at least one of
the following treatments: aerobic exercise, traditional Chinese
exercise, and meditation (or other treatments Combination);
research outcome assessment should include depression (or
anxiety, stress, and other psychological related indicators).

Two reviewers independently screened all abstracts and full
papers, with disagreements resolved by discussion, or a third
reviewer. Eligible treatments include Aerobic Exercise, Traditional
Chinese exercises, and meditation. We selected control conditions,
such as pharmacological interventions, treatment as usual, and no
intervention were considered, as well as active comparators, in
which 2 different interventions have been compared within the
same studies. Students (including college students or undergradu-
ate students or graduate students) with depressive symptom were
assessed by depression scale (such as Beck Depression Inventory ,
Profile of Mood States Profile of Mood States, and Center for
Epidemiologic Studies Depression Scale, etc.).

2.3. Exclusion criteria

The exclusion criteria are provided as follows: Non-randomized
trials, case reports, case series, reviews, qualitative studies,
observational studies, meta-analyses, ecological studies, confer-
ence proceedings, letters, comments, and policy papers. Results for
different doses/regimens of the same type of treatment within a
study were pooled. Only were the final values used in an initial
analysis. However, more studies were included by calculating final
values for trials reporting change from baseline data, and trial
baseline data with variance estimates were also reported (Table 1).

2.4. Observation indicators

Symptoms of depression (as a primary or secondary outcome) in
university/college students were assessed as the main observation
indicators in our study. Besides, the secondary observation
indicators (specific indicators directly related to depression
symptoms) included in the literature (such as anxiety and stress)
were analyzed.

2.5. Assessment of trial quality and data extraction

We assessed the studies’ risk of bias in accordance with the
Cochrane Handbook for Systematic Reviews of Interventions
(For the Cochrane Handbook for Systematic Reviews of
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Research characteristics table.

Number analysed

Study at end of Population Sceond
Author/Years design treatment (N) characters Country Duration Classification Main Outcome(s) Qutcome(s)
Carole L. Bandy, Pilot study 67 (33/34) PTSD in South African USA 105 d (15 wk) Transcendental Medita-  Beck Depression none
et al 2019 University Students tion Practice Inventory
(DSM-IV for diagnosis)
experimental group age
20.6+2.75 yrs compar-
ison group age 21.1+
1.55 yrs
Yu Chen, RCT 60 (30/30)  Chinese nursing students  China 7 d (1 wk) Brief mindfulness medi- SDS The Chinese version of
et al 2013 age 19.5+0.87 years tation the Self-Rating Anxiety
Scale (SAS)
Yune Sik Kang, RCT 41 (21/20)  Juniors and seniors Nur-  Korea 8 wk Stress coping program  Beck Depression  The state trait anxiety
et al 2009 sing students Experimen- based on mindfulness Inventory inventory (STAI)
tal group age 22.69 + meditation
1.49 yrs Control group
age 22.25+0.86 years
R. GINA SILVERSTEIN, RCT 28 (12/16) Undergraduates age 20 USA 12 wk Meditation Brief Symptom none
et al 2011 +1.0 yrs Inventor (BSI)
Ke-Ping Yang Pilot study 242 (119/123) College Students All par-China, Taiwan 18 wk Meditation Life Adaptation Scale none
et al 2009 ticipants were female (LAS)
and 19 to 20 yrs of age
Sanford I. Nidich RCT 207(93/114)  College Students TM age ~ USA 3 mo (12 wk) Transcendental Medita-  Profile of Mood none
et al 2009 25.4+9.2 yrs Control tion States

age 26.2+9.9 years

This is the research characteristics table of this study, which records the research characteristics of this research included in this study in detail.

Interventions, please refer to the website of http:/handbook-5-1.
cochrane.org/). Additionally, 2 investigators (ZL and JS)
independently selected the studies, reviewed the main reports
and supplementary materials, extracted the relevant information
from the included trials, and assessed the risk of bias. Data
extraction and quality assessments were performed by one
reviewer and independently checked by a second. Disagreements
were resolved by discussion or a third reviewer.

2.6. Synthesis and analysis

Meta-analysis was performed using RevMan 5.3 software. A
Chi-squared test is used to determine whether there is statistical
heterogeneity between the results of the study. If P > .1, 1> < 50%,
it can be considered that multiple similar studies are homoge-
nous, and a fixed-effect model is used for meta-analysis; if P < .1,
I* > 50%, but with clinical homogeneity, the random-effects
model was selected. For continuous data, different measurement
tools are used for the same variable, the statistic is analyzed using
standardized mean difference (SMD).

Meta-regression and Publication bias of standards-compliant
data using Statal5 software to find heterogeneity.

2.7. Subgroup analysis and meta-regression

Subgroup analysis and meta-regression were performed according to
the following variables (training duration, control group, depression
scales, published nation, published years, and sample sizes).

3. Results

A total of 11520 articles were retrieved on database search.
Through reviewing the abstract and the full text, 7273 of them
were eliminated for various reasons. Afterward, 368 articles were

excluded and 44 articles were included through the full-text
review of the remaining 412 articles (Fig. 1).

3.1. Quality assessment and quality of the evidence

To evaluate the risk levels included in this study, among them, 28
trials were found to have a high or ambiguous bias risk in
generating random sequences, 7 trials were found to have
concealed treatment allocation, 9 trials were found to have
blinded participants, 7 trials investigators were found to have been
blinded, 7 trials participants and investigators were found to have
been blinded, and the completeness of the results of the 3 trials.
Except for depression scale score change, no evidence of small
study effects based on funnel plot asymmetry was observed, even
though the number of studies recruited in each comparison was
relatively small (Appendix. 1, http:/links.lww.com/MD/F524).
According to the grading of recommendations, assessment,
developmental, and evaluations (GRADE) performed on the
articles, the quality of the 38 studies is classified as poor quality, the
remaining 4 research is classified as general quality in the meta-
analysis, and only 2 research is considered to have a low risk of
bias, limiting the effectiveness of the randomization and leads to the
baseline imbalance; besides, differences in interventions hinder the
presentation of complete research quality assessment results, and
the quality of evidence is stronger in some areas than in other areas
(Appendix. 2, http://links.lww.com/MD/F524).

3.2. Effects of aerobic exercise, traditional Chinese
exercises, and meditation on university students with
depressive symptoms

In this study, 17 researches reported aerobic exercise, 21
traditional Chinese exercises, and 6 meditation. Considering
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11520 references retrieved from searches up to Sep 15, 2019

A\ 4

Remove duplicate literature ( n=7685 )

A\ 4

Screen by reading topics and abstracts ( n= 7685 )

v

Through reading full text screened ( n=412 )

—_— Exclude(n=7273)
Not depression scale : 157
Not RCTs : 168
>

Out of age : 20

A\ 4

Data unavailable : 14
Not translate : 9

Incorporate qualitative analysis into the article ( n=44 )

A\ 4

Articles included in the meta-analysis ( n=44 )

v

Aerobic exercise ( n=17 )
Traditional Chinese exercises ( n=21 )
Meditation ( n=6 )

Figure 1. PRISMA flow chart. This is a PRISMA flow chart of this study, which details the selection of articles in this study. In the end, 44 articles were included.

outcomes for depressive symptoms, the mean effect size for
aerobic exercise SMD was: -0.53, 95%CI[-0.77,-0.30], > =80%;
P <.001; the mean effect size for traditional Chinese exercises
SMD was:-0.42, 95%CI[-0.74,-0.10], ?=90%, P<.01; the
mean effect size for meditation SMD was:-0.51, 95%CI[-0.90,-
0.12], ’=79%, P <.01. The forest plot for intervention effects
on depressive symptoms is provided in Fig. 2.

3.3. Effects of aerobic exercise, traditional Chinese
exercises, and meditation on university students with
anxiety and stress

It can be revealed through the analysis of random effect model
that the effect of aerobic exercise on anxiety is: [SMD=-0.50,
95% CI (-0.77, -0.23), I*’=36%, P=.0003]; the effect of
traditional Chinese exercise on anxiety is: [SMD =-0.03, 95% CI
(=0.57, 0.51), ’=90%, P=.92]: the effect of meditation on
anxiety is: [SMD=-0.15, 95% CI (-0.71, 0.41), *=41%,
P=.60]: the effect of aerobic exercise on stress is: [SMD =-5.38,
95% CI (-8.04, —2.73), =0%, P<.0001]; and the effect of
traditional Chinese exercise on stress is: [SMD=-0.78, 95% CI
(-1.52,-0.04), > =62%, P=.04]; besides, there are no secondary
outcomes of stress involved in the included meditation studies.
The forest plot for intervention effects on anxiety and the forest

plot for intervention effects on stress are presented in Fig. 3 and
Fig. 4, respectively.

3.4. Subgroup analysis

Subgroup: intervention duration

It can be observed that 2, 4, 8, 12, 15, and 18weeks
were statistically significant through the subgroup analysis
of the training duration. It was indicated after combining
the effect values [SMD=-0.49, 95%CI (-0.66, —0.31), I*=
58.8%, P<.001] that the intervention duration is one of the
factors of heterogeneity in this study. There was no statistical
difference in the subgroup difference test (I>=74.4%, P=.004)
(Fig. ).

Subgroup: control group

As demonstrated from the results acquired using the control
group as a control variable for the subgroup analysis, the routine
activity group, the waiting list group, and the positive control
group were all significant. It was indicated after combining the
effect values [SMD=9.86, 95%CI (9.72,9.99), I*=100%,
P<.001] that the control group is one of the factors of
heterogeneity in this study. There was no statistical difference
in the subgroup difference test (I*=100%, P<.001) (Fig. 6).

Subgroup: depression scale
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Expetimental
. '

Control
D

Test for overall effect Z= 433 (P < 0.0001)

Experimental Control
Annie Sheareret al.2015 792 809 26 265 69 20
Annie Sheareret al. 2015 942 1086 20 965 69 20
€ C Meindoo,et al 2016 1393 1015 18 255 183 12
C.C. Mcindoo,et al. 2016 165 128 14 265 1183 12
Chen-Jung Chen,et al.2014 9.82 387 31 1553 208 40
Chengxiang et al 2016 2 12 15 & 17 "
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Ee Suen Chan,etal.2013 4 35 18 2 S 16
Fiona Moir,et al 2016 6§02 319 M §16 3rz 11
Gloria R. Deckro et al 2002 5943 723 63 6269 484 65
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Jiayuan Zhang, et al 2018 603 218 32 81 262 30
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Luis Carlos Delgado et al 2010 49 65 15 69 73 17
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Experimental Control
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Yu Chen,etal. 2013 48 114 30 a7 23 30
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Forest plot for aerobic exercise effects on depressive symptoms

Forest plot for traditional Chinese exercise effects on depressive symptoms

Forest plot for meditation effects on depressive symptoms
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Figure 2. Forest plot for intervention effects on depressive symptoms. In this study, 17 researches reported aerobic exercise, 21 traditional Chinese exercises, and
6 meditation. Considering outcomes for depressive symptoms, the test overall effect for aerobic exercise: SMD:—0.53, 95%CI[—0.77,—0.30], P < .001, *=80%;
Traditional Chinese exercises: SMD:—0.42, 95%CI[-0.74,—-0.10], P=.01, [=90%; and meditation: SMD:—0.51, 95%CI[—0.90,-0.12],L,=.01), 2=79%.

As illustrated from the results obtained using different depression
scales as control variables for subgroup analysis, Beck Depression
Inventory, 28-item General Health Questionnaire, 12-item General
Health Questionnaire, Depression Status Inventory, Life Adaptation
Scale, and Depression Mood Self-Report Inventory for Adolescence

were all significant. It was indicated after combining the effect values
[SMD=-0.49, 95%CI (-0.67, -0.32), ’=85%, P<.001] that the
depression scale is one of the factors of heterogeneity in this study.
There was no statistical difference in the subgroup difference test
(*=92.7%, P<.001) (Fig. 7).


http://www.md-journal.com

Song et al. Medicine (2021) 100:1

Medicine

Experimental Control
—Study or Subaroup Mean _ SD Tota d al el
DAVID L ROTH, etal 1987 39 104 18 37 9.1 18 11.0%
DAVID L ROTH, et al. 1987 38 89 19 37 91 18 11.2%
Emily L. Mailey,et al.2010 4405 18.02 24 4723 929 23 12.9%
Emily M. Paolucci,et al 2018 56 5 19 131 10 18 104%
Emily M. Paolucci,et al.2018 93 81 18 131 10 18 108%
Jasper AJ. Smits,et al. 2008 9.07 938 14 1826 1024 19 95%
JasperAJ. Smits,etal. 2008 1019 654 16 1826 1024 19 10.0%
Nasrin Falsafi,et al. 2016 145 83 23 203 8.4 23 123%
Nasrin Falsafi et al 2016 138 91 21 203 84 23 11.9%
Total (95% CI) 172 179 100.0%

Heterogeneity: Tau®= 0.06, Chi*=12.42, df=8(P=0.13); F=36%
Test for overall effect Z= 3.62 (P = 0.0003)

Heterogeneity: Tau®= 0.66; Chi*= 104.81, df= 10 (P < 0.00001); F= 90%
Test for overall effect Z=0.11 (P=0.92)

Forest plot for aerobic exercise effects on anxiety

Experimemntal Control Std. Mean Difference Std. Mean Difference

_StudyorSubgroup  Mean  SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

Annie Shearer,et al.2015 4392 1222 24 4174 1291 19 10.0% 017 [-0.43,0.77] —r

Annie Shearer,et al.2015 39.4 1071 25 4174 1201 19 10.0% -0.20 [0.79, 0.40] =

C.C.Mcindoo,et al. 2016 1221 863 14 1605 918 12 92% -0.42 1.20, 0.36) —

C.C. Mcindoo,et al. 2016 1206 891 18 1605 919 12 94% -0431.17,0.31) —

Claudia Finkelstein ,etal 2007 7.7 608 43 8.2 76 41 106% -0.07 [-0.50, 0.36) o

Fiona Mair,et al. 2016 414 366 1M 467 368 121 11.1% -0.14 [-0.40,0.11] b s

Gloria R. Deckro et al.2002 4244 11439 46 4524 1136 44 107% -0.24 |0.66,0.17) —

Jong-Ho Kim,et al.2012 18 054 T an 04 11 82% -0.851.85,0.15] B

Kamila Dvofakova etal 2016 594 438 52 671 464 53 108% -0.17 [0.55,0.21] =t

Kwuy Bun Kimn,et al. 2004 74535 047 26 58807 037 28 05% 36.81[20.58, 44.04) *

Luis Carlos Delgado etal 2010 263 112 15 269 109 17 96% -0.05 [-0.75, 0.64) —

Total (95% CI) 381 377 100.0% -0.03[-0.57,0.51]

Forest plot for traditional Chinese exercise effects on anxiety

Std. Mean Difference Std. Mean Difference

IV, Random, 95% CI Random
0.20 [-0.46, 0.86] —
-0.02 067, 0.62] —_—
-0.220.79, 0.36] o —
-0.94 [-1.62,-0.25) e
-0.41 [1.07,0.25] ———
-0.91 [-1.64,-0.18] T e A
-0.90 [-1.60, -0.20] —
-0.68 [1.28,-0.09] e
-0.73F1.34,-0.12) —_—
-0.50 [0.77, -0.23] >
——
- - 1 2

Favours [experimental] Favours [control]

(ST

Favours [experimental] Favours [control]

Test for overall effect: Z= 0.53 (P = 0.60)

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Su Mean SD Total Mean SD Total Wei IV, Random, 95% CI IV, Random, 95% CI
Yu Chen,etal.2013 48 114 30 471 93 30 594% 0.09 (0.42,059)
Yune Sik Kang,etal. 2009 3938 725 16 4375 985 16 40.6%  -049(1.20,021)
Total (95% CI) 46 46 1000%  -0.15[-0.71,0.41)
Heterogeneity: Tau®= 0.07; Chi*=1.70,df=1 (P=0.19); F= 41% 5" k3 5 ¥ 1

Forest plot for meditation effects on anxiety

Favours [experimental] Favours [control]

Figure 3. Forest plot for intervention effects on anxiety. Through the analysis of random effect model, it is found that the effect of aerobic exercise on anxiety
[SMD:—0.50, 95%CI(—0.77,—0.23), P=.0003, I° =36%)], the effect of traditional Chinese exercise on anxiety [SMD:—0.03, 95%Cl(—0.57,0.51), P=.92, I°=90%),

the effect of meditation on anxiety [SMD:—0.15, 95%Cl(—0.71,0.41), P=.60, 2

=41%].

Subgroup: published nation

The results obtained using the different published nations as
control variables for subgroup analysis demonstrated that the
USA, China, Canada, Spain, Iran, Jordan, Turkey, and Korea
were significant. It was indicated after combining the effect values
[SMD=-0.51, 95%CI (-0.68, -0.33), I*=86%, P < .001] that the
published nation is one of the factors of heterogeneity in this
study. There was no statistical difference in the subgroup
difference test (I>=83.7%, P<.001) (Fig. 8).

Subgroup: published years

The results acquired using different published years as control
variables for subgroup analysis suggested that 2002, 2004, 2008,
2009,2011,2014,2016,2017,2018, and 2019 were significant.
It was indicated after combining the effect values [SMD =-0.49,
95%CI (-0.67,-0.31), >=85%, P<.001] that the published years

is one of the factors of heterogeneity in this study. There was no
statistical difference in the subgroup difference test (I>=90.2%,
P<.001) (Fig. 9).

Subgroup: sample sizes

The results obtained using different sample sizes as control
variables for subgroup analysis demonstrated that >30, >50,
and >100 were significant. It was indicated after combining the
effect values [SMD=-0.49, 95%CI (-0.67, -0.31), *=86%,
P=.03] that the sample sizes is one of the factors of heterogeneity
in this study. There was no statistical difference in the subgroup
difference test (I*=65.9%, P=.03) (Fig. 10).

3.5. Meta-regression analyses

Meta-regression analysis of covariates was performed using the
depression scale, training duration, country, years, control
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Figure 4. Forest plot for intervention effects on stress. Through the analysis of random effect model, it is found that the effect of aerobic exercise on stress
[SMD:—5.38, 95%CI(—8.04,—2.73), P < .0001, 1> =0%], the effect of traditional Chinese exercise on stress [SMD:—0.78, 95%Cl(—1.52,—0.04), P= .04, I?=62%],
and there are no secondary outcomes of stress involved in the included meditation studies.

group, and sample size as covariates. The meta-regression results
reveal that the regression values of the depression scale, training
duration, and control group can explain 11.11% heterogeneity of
the study, the publication country, and sample size can explain
8.33% heterogeneity, and the publication years can explain
5.55% heterogeneity (Table 2).

3.6. Publication bias

The publication bias of this study used the Stata 15 software for
data processing, and the data in the literature was represented by
SMD; the intervention group SMD, the control group SMD and
the intervention group number, and the control group number
were input. Besides, the Begg method was used for analysis;
continuous correction z=0.73; continuous correction P=.468
>.05; thus, the publication bias is not statistically significant
(Fig. 11).

4. Discussion

The combined effect value of SMD indicates that aerobic exercise,
traditional Chinese exercise, and meditation can all improve the
depression symptoms of college students. From early intervention
to early prevention, early exercise decompression, meditation,
and mutual communication can be used to prevent college
students from developing depression, contributing to the
incidence of depression. However, the effectiveness of individual
studies has been limited by factors such as the quality of the
literature and the difficulty of achieving double-blind design
through sports intervention.

Recent studies have demonstrated that aerobic exercise can be
used as a psychological intervention to improve mental health.
Besides, regular aerobic exercise is helpful for mental health. It is
mainly manifested in the ability to reduce negative reactions
(such as anxiety and depression) and increase positive reactions

(such as improving self-esteem, and energy) to achieve mood
improvement.?°! Aerobic exercise is an effective treatment for
depression and may also be a treatment assisting antidepres-
sants.''¥! Moderate-intensity aerobic exercise is more effective in
major depressive disorder. Exercise has a significant effect on
improving the situation of patients with depression./*!!

Traditional Chinese exercises focus on the interaction between
body and mind. Traditional Chinese exercises such as Tai Chi
and Baduanjin use the mind to affect body functions and can
directly improve human health, belonging to the category of
mind-body therapy./*?! Traditional Chinese exercises are very
popular in complementary and alternative therapies, including
various philosophical concepts (such as Buddhism, Confucian-
ism, and Taoism)!**! that combine physical, emotional, spiritual,
and behavioral elements through gentle movements and
breathing. They are considered to be a diverse and complex
means of mind-body intervention.**¢! When trainers practice,
they can relax, increase their concentration and self-awareness,
improve self-efficacy, and ultimately improve the symptoms of
depression. Moreover, traditional Chinese exercises can reduce
the negative emotions of depression, resulting in a reduction in
pain and negative emotions, with a significant effect on
alleviating depression. This suggests that traditional Chinese
exercises can be considered to be another option for treating
depression. According to the research by Breedvelt et al, effective
and reasonable early intervention may reduce the incidence of
depression in young people, and traditional Chinese exercise,
such as Tai Chi, can be the first choice for college students.*”*#!
The results of Marko et al verify that Tai Chi can alleviate the
stress response in subjects.['® This could be the achieved effects of
Tai Chi in promoting physical and mental health and also
applicable for stress and emotional management in college
students.

Meditation originated from Eastern Buddhist meditation and
has become an important method of psychotherapy. Meditation
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Figure 5. Forest plot for subgroup analysis of training time. By subgroup analysis of the training duration, 2 weeks [Z=3.55, P=.0004], 4 weeks [Z=2.97,
P=.003], 8 weeks [Z=5.09, P<.001], 12 weeks [Z=3.24, P=.001], 15 weeks [Z=2.94, P=.003], 18 weeks [Z=2.38, P=.02] were statistically significant. After
combining the effect values [SMD =-0.49, 95%CI(-0.66, —0.31), P=.004, I°=85%), indicating that the intervention duration is one of the factors of heterogeneity in

this study.

training tries to help patients accept the environment and the facts
that are happening (including the state of the disease and the
environment) in a peaceful manner and get rid of their anxiety
and depression by encouraging them to focus on the present and

not making subjective judgments on the status quo.

[29,30]

Meditation focuses on breathing. During the training process,
individuals adjust internal and external stress, improve the
patient’s stress state, enhance the patient’s self-control, and enter
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Figure 6. Forest plot for subgroup analysis of control group. Using the control group as a control variable for the subgroup analysis, it was found that the routine
activity group [Z=166.56, P<.001], the waiting list group [Z=2.34, P=.02], and the positive control group [Z=7.43, P<.001] were all significant. After combining
the effect values [SMD=9.86, 95%CI(9.72,9.99), P<.001, 1>=100%], indicating that the control group is one of the factors of heterogeneity in this study.

a relaxed state to improve the effect of depression.”*'! Meditation
affects the central nervous system and mental state and can
effectively reduce stress and promote physical and mental
health.3>~3% Meditation can promote relief of multiple negative
psychological emotions and stress, ! reduce depression, anxiety,
and stress, and improve participants’ quality of life.!>*!

Another finding of this study, a meta-analysis of secondary
outcome indicators, found that aerobic exercise had better effects
on anxiety and stress while traditional Chinese exercise therapy
had better effects on stress. Aerobic exercise has been used as a
first-line treatment for mild to moderate depression, with a better
effect compared to antidepressants; besides, exercise as an
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Figure 7. Forest plot for subgroup analysis of depression scale. Using different depression scales as control variables for subgroup analysis, the results showed
that BDI [Z=7.00, P<.001], GHQ-28 [Z=5.33, P <.001], GHQ-12 [Z=2.49, P=.02], DSI [Z=9.99, P < .001], LAS [2=2.38, P=.02], DMSRIA [Z=6.52, P<.001]
were significant. After combining the effect values [SMD=—0.49, 95%Cl (—0.67, —0.32), P<.001, [°=85%), indicating that the depression scale is one of the

factors of heterogeneity in this study.

adjunct to medicine has also been verified to improve depression
symptoms.*®) Among them, the effect of aerobic exercise on
anxiety or stress management has been demonstrated in studies,
and exercise can effectively improve anxiety or stress-related

10

anxiety symptoms."*”! Compared with normal healthy partic-
ipants, exercise is more beneficial to patients. Especially for the
effect of exercise on anxiety, exercise has a positive effect on
mental illnesses such as anxiety and depression.*®! Additionally,
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Figure 8. Forest plot for subgroup analysis of country. Using different published nation as control variables for subgroup analysis, the results showed that USA [Z=
4.76, P<.001], China [Z=2.56, P=.01], Canada [Z=2.64, P=.008], Spain [Z=4.11, P<.001], Iran [Z=3.52, P=.0004], Jordan [Z=3.40, P=.0007], Turkey [Z=
2.84, P=.005], Korea [Z=2.59, P=.01] were significant. After combining the effect values [SMD=—0.51, 95%Cl (—0.68, —0.33), P<.001, I’=86%)], indicating
that the Published nation is one of the factors of heterogeneity in this study.

psychological stress promotes the production of corticotropin-
releasing hormone and catecholamines in the human body,
resulting in interfering with the microbiome. During stress,
changes in gut microbes could affect the regulation of neuro-

1

transmitters mediated by microbes and gut function;”®”!

meanwhile, traditional Chinese exercise uses the interaction
between thought, body, behavior, and environment to correct the
body and mental dysfunction, contributing to better physical and
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Figure 9. Forest plot for subgroup analysis of published years. Using different
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published years as control variables for subgroup analysis, the results showed that

2002 [2=2.94, P=.003], 2004 [Z=9.99, P<<.001], 2008 [Z=3.55, P=.0004)], 2009 [Z=3.49, P=.0005], 2011 [£=8.09, P=.002], 2014 [Z=2.14, P=.03],
2016 [£=3.69, P=.0002], 2017 [Z=2.24, P=.02], 2018 [2=6.09, P<.0001], 2019 [Z=5.67, P<.0001] were significant. After combining the effect values
[SMD=—-0.49, 95%Cl (—0.67, —0.31), P<.001, I?=85%), indicating that the published years is one of the factors of heterogeneity in this study.

mental health.*®! Another finding of this study may provide a
scientific idea, and different intervention methods focus on
different emotional problems. This conclusion may be contro-
versial due to the limitations of the articles included in this study

(such as the quality of the included articles) while this may also
provide a new idea for future research.

College students are in the transition period from high school
to university. Due to changes in learning pressure,*!! social
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Figure 10. Forest plot for subgroup analysis of sample sizes. Using different sample sizes as control variables for subgroup analysis, the results showed that >30
[2=8.65, P=.0003], >50 [2=2.43, P=.02], >100 [Z=2.66, P=.008], were significant. After combining the effect values [SMD = —0.49, 95%Cl (—0.67, —0.31),
P=.03, °=86%)], indicating that the sample sizes is one of the factors of heterogeneity in this study.
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communication,*?! and living environmen college students
must quickly adapt to the pressure and burden brought by
academic competition and social life, leading to psychological
stress among college students and even depression.***1 If
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psychological counseling for college students is not conducted in
time, it might result in slight anxiety, insomnia, low grades, or
severe cases of drug abuse, violence, or even suicidal tendency.[!
Moreover, long-term depression symptoms turn into a depressed
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Table 2

Meta regression data.

Covariates Tau? 95%CI P
depression scale 0.40 (—1.118, —0.154) 469
publication country 0.39 (—0.474,0.164) 273
training duration 0.40 (—0.063,0.101) .647
publication years 0.38 (—0.125,0.025) 185
control group 0.40 (—0.606,0.260) 427
sample size 0.33 (—0.089, 0.665) 132

Table description: Meta-regression analysis of covariates was performed using the depression scale, training duration, country, years, control group and sample size as covariates. The meta-regression results
show that the regression values of the depression scale, training duration and control group can explain 11.11% heterogeneity of the study, the publication country and sample size can explain 8.33%

heterogeneity, and the publication years can explain 5.55% Heterogeneity.

state of mind, causing a decline in subjective well-being and poor
interpersonal relationships and work efficiency.*! Aerobic
exercise or traditional Chinese exercise such as jogging and
Tai Chi, as a daily exercise for college students, are easy to be
popularized and applied in colleges and can be used as an
effective intervention to prevent depression in college students.
Therefore, the active promotion of traditional Chinese exercise,
aerobic exercise or meditation, and other related courses and
regular practice in colleges can play a positive role in promoting
and improving mental health in depressed college students and
target early interventions for college students with high stress to
avoid depression.

There are a few limitations to this study. First, the participants
in all the included studies are college students. Thus, the
application of these findings to other people in the same age
group would be limited, such as young people with high stress
and young women of childbearing age. Second, the follow-up
duration of all the literature cited in this study is deficient.
Therefore, the long-term effects of various intervention methods
could not be determined. Long-term observation and follow-up
of subjects should be conducted in further research. Finally, many
depression scales serving as outcomes may lead to a certain
degree of selection bias due to the relatively low quality of the
included randomized controlled trials, the relatively simple of the
choice of interventions, and the comparability of the scale data

Begg's funnel plot with pseudo 95% confidence lmats

20

-20 1

T
-10 0

se of ;cg[case_s(d]
Figure 11. Funnel plot of publishing bias. The publication bias of this study
used the Stata 15 software for data processing, the data in the literature was
represented by SMD, the intervention group SMD, the control group SMD and
the intervention group number, the control group number were input, and the
Begg method was used for analysis, continuous correction z=0.73,
continuous correction P=.468 > 0.05, indicating that the publication bias is
not statistically significant.
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before and after the intervention. Consequently, the quality
control standard of clinical trials should be based on evidence-
based medical standards in the future.

5. Conclusion

Aerobic exercise, traditional Chinese exercises, and meditation
are effective interventions to improve depressive symptoms in
college students and are easy to be promoted and applied in
universities. Specifically, aerobic exercise may have a better effect
on anxiety and stress while traditional Chinese exercise may have
a better effect on stress. However, the quality of most research
evidence in this area of research is relatively low. Therefore, high-
quality randomized controlled clinical studies will be conducted
on the effects of aerobic exercise, traditional Chinese exercises,
and meditation on college students’ depressive symptoms in the
future.
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