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Abstract

Background: Depression is a prevalent mental health disorder with adverse effects on both physical and psycholog-
ical health. Tackwondo is posited to exert a positive influence on depression, yet its efficacy warrants further verifica-
tion.

Methods: This study employed meta-analysis to quantify the intervention effect of Taeckwondo on depression. Con-
currently, based on subgroup analysis results, an optimal intervention program was suggested. Multiple databases were
searched, including English (Web of Science, PubMed), Chinese (CNKI, WANFANG DATA), and Korean (RISS,
KISS, DBPIA), to retrieve randomized controlled trials (RCTSs) studying Tackwondo's impact on depression, pub-
lished up to Jan 2024. The Cochrane bias risk tool version 2 (RoB 2.0) was utilized for literature bias risk assessment.
Comprehensive Meta-Analysis software facilitated the meta-analysis, subgroup analysis, and publication bias evalua-
tion.

Results: Fifteen articles, encompassing 1945 participants, were included in the study. The primary findings indicated
a significant reduction in depression risk due to Tackwondo intervention (Effect Size [ES]=-0.635, P<0.001). Sub-
group analysis revealed the most substantial intervention effects in elderly individuals (ES=-1.025, P=0.004) and
women (ES=-1.114, P=0.009). Tackwondo exercises, when conducted over 12 wk (ES=-0.922, P<0.001), three times
per week (ES=-0.729, P<0.001), for 60 min per session (ES=-0.980, P=0.003), and at low intensity (ES= -1.777,
P=0.024), yielded the greatest depression mitigation effects.

Conclusion: Tackwondo is an effective means to alleviate depression, particularly in older women. The study recom-
mends a low-intensity Tackwondo exercise regimen, consisting of 60-minute sessions, three times weekly for 12 wk,
as an optimal exercise prescription for best outcomes.
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Introduction

Depression, a prevalent mental health disorder, accompanied by reduced appetite, fatigue, and im-
adversely affects both physical and mental well-be- paired attention (2). More gravely, severe depres-
ing (1). Its principal symptoms include persistent sion escalates the risk of suicide (3). As reported
sadness, diminished or absent interest, commonly by the WHO, an estimated 280 million individuals
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worldwide are affected by depression (4), high-
lighting its status as a significant global mental
health concern.

Currently, pharmacotherapy and psychotherapy
are the primary treatments for depression (4).
However, these approaches are often costly and
inaccessible for a majority of patients (5). WHO
reports that over 75% of individuals in low- and
middle-income countries lack access to these treat-
ments (4). Physical exercise, being affordable, low-
risk, and free of side effects, is an effective alter-
native for treating depression (6,7). Additionally,
WHO emphasizes the significant role of regular
physical activity in managing depression and en-
hancing overall health (4).

Since its inception as an official Olympic event,
Taekwondo has gained widespread global popu-
larity, establishing itself as an internationally rec-
ognized sport (8,9). Tackwondo training not only
encompasses physical and technical exercises but
also places significant emphasis on mental
strength training, such as focus, meditation, and
breathing control exercises. These components
are highly beneficial in alleviating psychological is-
sues such as stress and anxiety. Moreover,
Taekwondo training substantially benefits mental
health (10). Several studies have indicated a bene-
ficial impact of Taeckwondo interventions on de-
pression (11-13). However, contrasting research
suggests no significant improvement in depression
through Taekwondo intervention (14-16). The ef-
ficacy of Tackwondo in treating depression thus
remains a topic of debate. Additionally, the poten-
tial influence of variables such as participant char-
acteristics, intervention duration, and exetcise in-
tensity on the effectiveness of Taeckwondo inter-
ventions is yet to be conclusively determined.

To address this, the present study employed a
meta-analytic approach to quantitatively synthe-
size existing research on Taekwondo's impact on
depression. This aimed to verify the efficacy of
Taekwondo interventions in treating depression
and to quantify the effect. Moreover, through sub-
group analysis, this study aimed to identify the op-
timal intervention protocol for Tackwondo in the
context of depression. The findings of this study
were intended to inform exercise-based therapy
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for depression and provide a theoretical founda-
tion for the use of Tackwondo in mitigating de-
pression.

Methods

We conducted this meta-analysis based on the
PRISMA 2020 Checklist and have registered it in
PROSPERO (Registration No.:
CRD42023495827).

Literature search

To enhance the comprehensive coverage of rele-
vant literature, searches were conducted in data-
bases of three languages: English, Korean, and
Chinese. The English literature was sourced from
Web of Science and PubMed, while Chinese stud-
ies were retrieved from CNKI and WANFANG
DATA. Korean literature was extracted from
RISS, KISS, and DBPIA databases. The search
strategy employed the combination of two key-
words, focusing on articles published prior to Jan
2024. Acknowledging the potential variations in
the terminology across different countries,
'tackwondo' was designated as subject keyword 1,
with 'depression' and 'Depressive Disorder' as
subject keyword 2. This approach yielded 208 ar-
ticles, distributed as follows: 32 from the English
databases, 118 from Korean, and 58 from Chinese
sources.

Inclusion and exclusion criteria of the
Iiterature

The selection criteria for the literature in this meta-
analysis adhered to the PICOS framework. 1) Par-
ticipants: The study population included males
and females of all age groups. 2) Intervention:
Studies focusing solely on tackwondo interven-
tions were considered. Research involving drug
therapy, dietary modifications, or other auxiliary
interventions was excluded. 3) Control: The con-
trol group consisted of individuals engaged in rou-
tine physical activities based on their daily living
habits. 4) Outcome: The primary outcome meas-
ured was depression. 5) Study Design: Only Ran-
domized Controlled Trials (RCTs) were included.
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Additionally, studies were excluded if the reported
data were insufficient for calculating the effect
size. Ultimately, 15 articles were included in this
study.

Data extraction

Data extraction was independently conducted by
two researchers, with a subsequent verification
upon completion. Discrepancies were resolved
through discussion and consensus among all re-
searchers. For this study, all retrieved literature
was imported into Zotero software for manage-
ment. The process involved several steps: firstly,
duplicate entries were removed. Secondly, litera-
ture that did not meet the inclusion criteria was
excluded based on the evaluation of titles and ab-
stracts. Thirdly, inaccessible literature was elimi-
nated. Fourthly, studies from which effect size
data could not be extracted were also excluded. Fi-
nally, the remaining literature was compiled into
the Meta-analysis database. To facilitate efficient
data analysis, pertinent information such as the
first author's name, year of publication, article title,
sample size, gender, age group, duration of the in-
tervention, frequency per week, session length,
and exercise intensity, was systematically ex-
tracted.

Risk of Iiterature bias and publication

bias assessment

In this research, the Cochrane Risk of Bias Tool
version 2 (RoB 2.0) was employed to evaluate the
bias risk in the included literatutre. The RoB 2.0
categorizes bias risk into five domains: Randomi-
zation Process, Deviations from Intended Inter-
ventions, Missing Outcome Data, Measurement
of the Outcome, and Selection of the Reported
Result. The risk level of bias in each study is clas-
sified into three categories: Low Risk, Some Con-
cerns, and High Risk. Additionally, to assess pub-
lication bias, this study utilized funnel plots and
Egger's test within the Comprehensive Meta-
Analysis software.
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Statistical analysis

In this study, the Risk of Bias was assessed using
the RoB 2.0 tool, and data analysis was conducted
utilizing the Comprehensive Meta-Analysis soft-
ware. For the selection of the combined effect size
in Meta-analysis, the standardized mean difference
(SMD) generally adopts Cohen's d value for con-
tinuous variables. Cohen's d estimation can exhibit
a positive bias with small sample sizes. To correct
this, the Hedges' g value is derived by applying a
correction factor ] (Hedges’ g = d X J) (17). Con-
sequently, this study selected the Hedges' g value
as the combined effect size. According to Cohen's
guidelines, an effect size of 0.2 is considered small,
0.5 medium, and 0.8 large (18). Moreover, the
choice of the statistical model is based on the I*
value and p-value from the heterogeneity test.
Typically, a random effects model is employed
when 12 2 50% and P<0.05, whereas a fixed ef-
fects model is used when I* < 50% and P>0.05.
However, heterogeneity should not be solely de-
termined by I? and P-values, and potential hetero-
geneity between studies must be considered (19).

Results

Overview of the included literature

Following a thorough screening process, this study
ultimately included 15 articles for meta-analysis.
These comprised 8 Chinese studies (13,14,16,20—
24), 5 Korean publications (12,25-28), and 2 arti-
cles from English-language sources (11,29). The
literature screening process is depicted in Fig. 1.
Notably, one study reported data separately for
male and female participants (28), and another in-
cluded three intervention groups (16), bringing the
total number of studies to 18, with an aggregate of
1945 participants. The studies were systematically
catalogued based on the following attributes: First
Author, Year of Publication, Number of Subjects,
Gender, Age Group, and Intervention Program

(Table 1).
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Fig. 1: PRISMA 2020 flow chart

Table 1: Basic characteristics of included articles

Number of Sex

Age group

Intervention Program

(Published
year)

Xu(2015)
Jiang(2007)
Wang2020)
Lin(2017)
Li(2021)
Zhang(2016)
Chen(2013)
Zhang(2012)a
Zhang(2012)b
Zhang(2012)c
Roh(2018)
Baek(2021)
Park(2022)
Kim(2022)
Kim(2014)
Jeong(2020)
Nam(2009)a
Nam(2009)b

research
subjects

120 Unrestricted
325 Unrestricted
50 Unrestricted
300 Unrestricted
104 Unrestricted
120 Unrestricted
120 Unrestricted
255 Unrestricted
66 Unrestricted
55 Unrestricted
30 Unrestricted
20 Female

18 Female

23 Female

28 Unrestricted
18 Female

43 Male

250 Female

Underage
Underage
Underage

young adults
Underage
Underage
Underage
young adults
young adults
young adults
Underage
Elderly
quinquagenarian
Elderly
Elderly
Elderly
Elderly
Elderly

Blank cells: Not reported in the priginal article.
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Times

week time
12 5 90min
24 2-3
12 7 40min
16 3 60min
16 2 40min
12 5 90min
8 14 90min
15 2 40min
15 2 40min
15 2 40min
16 1 60min
12 3 60min
12 3 60min
24 3 60min
12 1-2 40min
16 3 60min
12 3 50min
12 3 50min

per  Minutes per Intensity

Small

Moderate
Moderate
High

Moderate

Moderate
Small
Moderate
Moderate
Small
Moderate
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Bias risk assessment

The assessment outcomes for the tisk of bias in
the included studies are illustrated in Figs 2 and 3.
Concerning the Randomization Process, one
study was classified as high risk, while 14 studies

exhibited some concerns. The remaining bias risk
categories predominantly demonstrated low risk.
In terms of Overall Bias, one study was identified
as having a high risk, with the remainder present-
ing some concerns.

As percentage (intention-to-treat)

Overall Bias

Selection of the reported result
Measurement of the outcome

Mising outcome data

Deviations from intended interventions

Randomization process

o

10

M Low risk

20

Some concerns

40 50

[=a}
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~
o
o]
o
Yol
(=]
g

M High risk

Fig. 2: Results of the risk of bias Judgments about each risk of bias item presented across all included trials

Study ID

Xu(2015)
Jiang(2007)
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Kim(2022)
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Fig. 3: Results of the risk of bias Judgments about each risk of bias item for each included trail
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Heterogeneity test and quantitative <0.001). Consequently, this meta-analysis em-

synthesis of main effect ployed a random effects model to combine the ef-

The findings, presented in Table 2, reveal high het- fect sizes. Tackwondo intervention significantly

erogeneity among the studies (I°=85.888, P alleviates depression (Effect Size [ES] = -0.635,
P<0.001).

Table 2: Quantitative synthesis of main effects

Num- Number of research ES Test of null(2-Tail) 95%CI Heterogeneity test
ber subjects 2 lower limit upper limit 12 2

studies

18 1945 -0.635 -5.019 <0.001 -0.883 -0.387 85.888 <0.001
Sensitivity analysis fect size interval [-0.560, -0.682], obtained by se-
To ascertain the robustness of the meta-analysis quentially excluding each study, falls within the
outcomes, a sensitivity analysis was performed. 95% Confidence Interval (CI) [-0.387, -0.883] of
Fig. 4 illustrates the results of this analysis. The ef- the main effect's quantitative synthesis. Thus, the

meta-analysis results are considered robust.

Study name Statistics with study removed Hedges's g (95% Cl) with study removed
Standard Lower Upper
Point error  Variance limit limit Z-Value p-Value
Kim(2014) -0.560 0.121 0.015 -0.798 -0.323 -4.624 0.000
Baek(2021) -0.573 0.123 0.015 -0.814 -0.332 -4.666 0.000
Chen(2013) -0.586 0.126 0.016 -0.832 -0.339 -4.658 0.000
Park(2022) -0.586 0.125 0.016 -0.831 -0.341 -4.686 0.000

Jeong(2020) -0.618 0.129 0017 -0.871 -0.365  -4.794 0.000
Jiang(2007) -0.621 0.133 0018  -0.882 -0.360  -4.664 0.000
Zhang(2012)b  -0.638 0.136 0019  -0905 -0.371 -4.682 0.000

Roh(2018) -0.641 0.131 0017  -0.898 -0.385  -4.899 0.000
Wang2020£©  -0.648 0.132 0.017 -0.907 -0.389 -4.905 0.000
Xu(2015) -0.648 0.135 0018  -0912 0384 -4.815 0.000

Zhang(2016) -0.648 0.135 0.018 -0.912 -0.384 -4.815 0.000
Nam(2009)a -0.654 0.132 0017  -0912 0396  -4.972 0.000

Kim(2022) -0.663 0.130 0.017 -0.918 -0.409 5111 0.000
Nam(2009)b -0.664 0.138 0019  -0935 -0.393  -4.803 0.000
Lin(2017£© -0.665 0.140 0.020 -0.939 -0.391 -4.758 0.000

Li(2021) -0.669 0.133 0018  -0930 -0408  -5.028 0.000
Zhang(2012)a  -0.671 0.137 0019  -0939  -0403  -4.904 0.000
Zhang(2012)c -0.682 0.107 0.011 -0.891 -0.472 -6.363 0.000

-1.00 -0.50 0.00 0.50 1.00
Favours A Favours B

Meta Analysis
Fig. 4: Results of the sensitivity analysis

Publication bias test publication bias, Egget's test was also conducted.
Given the limited number of studies, solely relying The results of Egget's test (P=0.107) suggest the
on the funnel plot for symmetry assessment is absence of significant publication bias in the in-
challenging. Therefore, in addition to utilizing the cluded studies (Fig. 5).

funnel plot as an auxiliary means for evaluating
Funnel Plot of Precision by Hedges's g

10

Precision (1/5t Em)

3 2 Kl o 1 2 3
Hadges's g

Fig. 5: Funnel plot
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Subgroup analysis

To investigate the optimal Tackwondo intervention
for alleviating depression, this study identified sev-
eral moderating variables: sex, age group, interven-
tion duration, frequency per week, duration per ses-
sion, and intensity. For the subgroup analysis to
yield representative results, a minimum of three
studies per subgroup is generally recommended
(30). The characteristics of the included studies dic-
tated the subgroup divisions. Sex was categorized
into two subgroups: Unrestricted and Female. Age
was divided into three subgroups: Underage,
Young Adults, and Elderly. The intervention pe-
riod was split into three subgroups: 12 wk, 15 wk,
and 16 wk. Intensity was categorized into two sub-
groups: Low and Moderate. Additionally, to incor-
porate as many studies as possible into the analysis,
subgroups with similar frequencies and session du-
rations were amalgamated. The revised frequency
per week was divided into three subgroups: 1-2
times, 3 times, and 5-7 times, while session duration
was split into three subgroups: 40-50 min, 60 min,
and 90 min. Subgroups with fewer than three stud-
ies were excluded from the subgroup analysis due
to insufficient data.

The results of the subgroup analysis are presented
in Table 3. Regarding sex, the intervention effect of
Tackwondo on women (Effect Size [ES]=-1.114,

Table 3: Results of sub

Number of Heterogeneity test

Moderating vatriable Subgroup

articles

Female
Unrestricted
Male
Underage
Young adults
Elderly
Quinquagenarian
12week
15week
16week
8week
24week

1-2

3

5-7

2-3

14
40-50min
60min
90min

Small
Moderate
High

Sex

\S}

Age group

Period

Times per week

Minutes per time

Intensity

—= 1 W WA=, =, WIAN R, R WP, R ==,
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12
83.201
88.554

68.635
92.261
84.319

80.804
94.494
11.087

91.397
75.769
<0.001

88.129
78.924
78.496
90.935
75.109

P=0.009) was found to be greater than the effect in
the sex-unrestricted subgroup  (ES=-0.562,
P<0.001). Age-wise, Taekwondo exhibited the
most significant impact on the elderly (ES=-1.025,
P=0.004), followed by minors (ES=-0.673,
P<0.001), while the effect on young adults was not
statistically significant (P=0.345). For intervention
duration, the 12-week Taekwondo program
showed the highest effectiveness (ES=-0.922,
P<0.001), succeeded by the 16-week intervention
(ES=-0.385, P<0.001), and the 15-week interven-
tion did not achieve statistical significance
(P=0.629). Concerning frequency, Taekwondo in-
tervention thrice weekly demonstrated the most
substantial effect (ES = -0.729, P<0.001), followed
by 5-7 times per week (ES=-0.511, P<0.001), while
the effect of 1-2 times per week was not statistically
significant (P=0.062). Regarding session duration,
60-minute sessions of Tackwondo intervention had
the most pronounced effect (ES=-0.980, P=0.003),
followed by 90-minute sessions (ES=-0.757,
P=0.001), and the 40—50-minute sessions exhibited
the least effect (ES=-0.418, P=0.025). In terms of
intensity, low-intensity Tackwondo intervention
(ES=-1.777, P=0.024) had a greater impact than
moderate-intensity  intervention  (ES=-0.750,
P<0.001).

roup analysis

ES Test of null(2-Tail)

P Z P
<0.001 -1.114 -2.629 0.009
<0.001 -0.562 -3.814 <0.001
0.004 -0.673 -4.751 <0.001
<0.001 -0.220 -0.943 0.345
<0.001 -1.025 -2.870 0.004
<0.001 -0.922 -4.306 <0.001
<0.001 -0.160 -0.428 0.629
0.337 -0.385 -3.517 <0.001
<0.001 -0.485 -1.863 0.062
<0.001 -0.729 -3.499 <0.001
0.982 -0.511 -4.311 <0.001
<0.001 -0.418 -2.242 0.025
<0.001 -0.980 -3.001 0.003
0.010 -0.757 -3.218 0.001
<0.001 -1.777 -2.249 0.024
<0.001 -0.756 -3.500 <0.001
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Discussion

Sources of heterogeneity

This study sought to identify the source of statis-
tical heterogeneity by examining differences across
subgroups. If the heterogeneity within all sub-
groups of a moderating variable becomes non-sig-
nificant, it suggests that the variable may be the
source of inter-study heterogeneity. However,
based on the subgroup heterogeneity results pre-
sented in Table 3, no moderating variable was
identified where all subgroups exhibited insignifi-
cant heterogeneity, thus the source of statistical
heterogeneity remains undetermined. Moreover,
in the bias risk assessment of this study, one study
was categorized as high risk, while the others
showed some concerns, indicating potential meth-
odological heterogeneity among the included stud-
ies. Nevertheless, the sensitivity analysis revealed
no significant variation between the effect size af-
ter excluding any study and the original effect size.
Therefore, the findings of this meta-analysis are
considered reliable.

Main results

The primary findings of this study indicate that
Taekwondo has a significant positive impact on
depression (Effect Size [ES]=-0.635, P<0.001). To
our knowledge, this is the first meta-analysis to as-
sess the effect of Taekwondo on depression, and
as such, there is no existing meta-analysis for di-
rect comparison. However, previous meta-anal-
yses have confirmed the beneficial effects of phys-
ical exercise on depression (31-33). Additionally,
other meta-analyses have shown that practices like
Tai Chi and Health Qigong effectively alleviate de-
pression (34,35). Early research has also noted
Tackwondo's positive impact on negative emo-
tions, including anxiety, tension, and depression
(36,37). These prior studies lend indirect support
to our findings. This result can be explained from
both psychological and social perspectives. Psy-
chologically, the discipline and confidence gained
from Taekwondo training enhance self-efficacy,
which is the belief in one's ability to succeed in

Available at:  http://ijph.tums.ac.ir

specific situations or accomplish tasks (38). The
focus, meditation, and breathing control exercises
involved in Taekwondo help reduce stress and
anxiety, providing mental relaxation (39). Socially,
Taekwondo training often involves group activi-
ties that foster a sense of community and social
support, which are crucial factors in alleviating de-
pressive symptoms (40).

Along with most preceding research, is based on
data collected during the experimental period
without extensive follow-up. For example, a study
on elderly participants revealed that a 12-week
Taekwondo intervention significantly reduced de-
pression symptoms. However, a one-month post-
intervention follow-up showed a notable increase
in depression scores compared to the end of the
intervention, indicating symptom relapse (20).
Therefore, while the meta-analysis confirms
Tackwondo's positive effect on depression, the
magnitude of this impact should be interpreted
cautiously.

Additionally, while this study focused on the
chronic effects of Tackwondo on depression, ex-
amining the acute effects of Taekwondo could
provide further insights. Acute exercise effects are
known to have immediate psychological benefits,
such as reducing stress and improving mood (41).
Investigating how a single session of Taekwondo
impacts depressive symptoms could help in under-
standing the short-term mechanisms of its mental
health benefits. Future research should consider
exploring both the acute and chronic effects of
Taekwondo on depression to develop a more
comprehensive understanding of its therapeutic
potential.

Subgroup analysis

In this study, we examined the sex differences in
the effects of Tackwondo on depression. Due to
the absence of sufficient studies (fewer than three)
for the male subgroup, it was excluded from the
subgroup analysis. However, in the female sub-
group, Taekwondo intervention demonstrated a
significant improvement in depression (Effect
Size [ES]=-1.114, P=0.009), which was notably
more effective than the results observed in the
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sex-neutral subgroup (ES=-0.562, P<0.001).
Women may respond more positively to
Tackwondo as a means to alleviate depression
compared to men. This aligns with a study on
physical exercise interventions for depression,
which reported greater therapeutic effects in fe-
males than in males, regardless of the severity of
depression or the presence of symptoms (42). This
outcome may be attributed to women's height-
ened concern for their image, potentially increas-
ing their willingness to participate in physical exer-
cise. Consequently, this could result in a more pro-
nounced exercise effect in women compared to
men in regular physical activities (19). Further-
more, depression is more prevalent among women
than men, leading to a higher baseline level of de-
pression in females. This difference makes women
more likely to experience therapeutic benefits
from physical exercise (43—45). Therefore, the role
of sex differences should be thoroughly consid-
ered in future research.

This study also examined the effects of
Tackwondo on depression across different age
groups. Tackwondo's intervention effect was sig-
nificantly more pronounced in the elderly (Effect
Size [ES] = -1.025, P=0.004) compared to minors
(ES =-0.673, P<0.001), while its impact on young
adults was not statistically significant (P=0.345).
This outcome might be attributed to the enhanced
psychological resilience physical exercise provides
the elderly. Resilience can assist in better managing
life's challenges and pressures, theteby reducing
depressive symptoms (46). Furthermore, retire-
ment often results in a reduced social circle for
many elderly individuals, potentially leading to
loneliness, a common precursor to depression.
Older adults who engage in frequent social activi-
ties are significantly less likely to exhibit depressive
symptoms (47). Participating in Taeckwondo is
more than just physical exercise; it involves group
activities, providing social interaction that can mit-
igate loneliness and, consequently, depressive
symptoms. Hence, this social aspect of
Taeckwondo may explain why its intervention ef-
fect is more evident in the elderly than in young
adults and minors.
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Additionally, this study aimed to identify the opti-
mal intervention program by analyzing the effects
of Tackwondo on depression across different pro-
gram durations. Initially focusing on the 'petiod' of
intervention, the study found that a 12-week inter-
vention (Effect Size [ES]=-0.992, P<0.001) was
significantly more effective than a 16-week inter-
vention (ES=-0.385, P<0.001), while the effec-
tiveness of a 15-week intervention was not statis-
tically significant (P=0.629). This suggests that a
longer intervention period does not necessarily
yield better outcomes. Similar findings were re-
ported in prior studies; for instance, a systematic
review and meta-analysis on exercise's effects on
adolescent depression indicated that a 6-week in-
tervention had a greater impact than longer inter-
vention cycles (48). However, this should not be
interpreted as shorter-duration interventions con-
sistently having a more substantial effect on de-
pression than longer-duration ones. It is crucial to
consider not just the duration but also the fre-
quency, single session length, and intensity of the
intervention. Current research limitations and in-
sufficient data preclude a more detailed subgroup
analysis; thus, future studies covering a broader
range of durations are needed. Current data analy-
sis suggests that a 12-week Tackwondo interven-
tion may be most effective in alleviating depres-
sion. Furthermore, studies have shown that a
three-month regular exercise intervention can ef-
fectively remodel the central nervous system in de-
pression patients (49). Another study revealed an
inverted U-shaped relationship between exercise
duration and mental health symptom relief, indi-
cating an optimal duration beyond which the ef-
fect diminishes (50). Consequently, a 12-week pe-
riod may represent the optimal duration for
Taekwondo interventions targeting depression.

Secondly, regarding 'frequency’, Tackwondo ses-
sions three times a week yielded the greatest inter-
vention effect (Effect Size [ES] = -0.729,
P<0.001). In terms of 'single duration', sessions
lasting 60 min each had the most substantial im-
pact (ES =-0.980, P=0.003). This aligns with the
WHO guidelines for physical exercise, recom-
mending adults to engage in at least 150 min of
aerobic activity weekly (51). Generally, a positive
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dose-response relationship exists between the fre-
quency and duration of exercise and the alleviation
of depression (52). For instance, a study on de-
pressed rats found that a single 30-minute wheel
run was more effective in reducing serum corti-
costerone concentrations than a 20-minute run
(53). However, excessively frequent or prolonged
exercise sessions may diminish exercise enthusi-
asm, consequently impacting the effectiveness of
the intervention. A meta-analysis on exercise du-
ration reported that the effect of single interven-
tions lasting less than 45 min was greater than
those exceeding 45 min (54). Therefore, it is cru-
cial to find a balance in exercise frequency and du-
ration to maximize intervention effects. Practicing
Taekwondo three times a week, for 60 min each
session, may be the most effective approach to im-
proving depression.

Finally, regarding 'exercise intensity', this study
found that low-intensity Tackwondo (Effect Size
[ES]=-1.777, P=0.024) had a greater intervention
effect than moderate-intensity (ES = -0.750,
P<0.001). Higher exercise intensity may not al-
ways yield better outcomes, a finding that diverges
from some previous research. A prior study indi-
cated a positive correlation between exercise in-
tensity and plasma endorphins (55). The American
College of Sports Medicine recommends moder-
ate-intensity exercise for treating depression (56).
Furthermore, low, medium, and high-intensity ex-
ercises can effectively alleviate depressive symp-
toms (57). However, it is not sufficiently objective
to judge the intervention's effectiveness by inten-
sity alone without considering exercise duration
and frequency. Additionally, the intensity metrics
in the included studies varied, leading to potential
errors in intensity conversion. Therefore, the in-
terpretation of these findings necessitates further
research to bolster the credibility of this study's re-
sults. Tackwondo, being a martial art with com-
bative elements, can be challenging for beginners.
Low-intensity training in Tackwondo may reduce
the psychological pressure associated with the ex-
ercise and require shorter recovery time, fostering
long-term and continuous participation. While
these findings should be interpreted cautiously,

Available at:  http://ijph.tums.ac.ir

the current data analysis suggests that low-inten-
sity Tackwondo may be more effective for allevi-
ating depressive symptoms. Moreover, the optimal
exercise intensity may vary across different age
groups. Since this study includes minors, adults,
and the elderly, future research should delve into
how varying intensities of Tackwondo influence
depressive symptoms across these diverse age
groups.

Limitations of the study

This meta-analysis is subject to several limitations.
1) All included studies rely on self-reported data,
lacking objective diagnostic methods such as clin-
ical interviews or biomarker analysis. 2) The inten-
sity units reported in the included studies are in-
consistent, potentially leading to errors in conver-
sion. 3) Multiple subgroups in the subgroup anal-
ysis have an insufficient number of studies (less
than three), limiting the subgroup analysis's con-
clusions. 4) To maximize the inclusion of studies
in the subgroup analysis, we merged subgroups
with similar frequencies and durations. This ap-
proach may have compromised the accuracy of
the results. 5) Despite utilizing subgroup and sen-
sitivity analyses, we were unable to pinpoint spe-
cific factors contributing to the high heterogeneity
observed in the meta-analysis. This heterogeneity
might stem from methodological differences, var-
iations in sample characteristics, or discrepancies
in measurement methods. Consequently, while
our analysis uncovers intriguing trends, these find-
ings should be interpreted cautiously.

Conclusion

Taekwondo has a beneficial impact on depression,
particulatly for older women. We recommend a
regimen of low-intensity Tackwondo training,
consisting of 60-minute sessions three times a
week for a duration of 12 wk, to achieve optimal
relief from depression. However, given the limita-
tions of this study, future research should be more
rigorous and detailed to further validate these find-
ings and enhance the quality of such research.
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