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Abstract

Background: Research shows that traditional Chinese exercises (TCEs) significantly improve anxiety and depression in old}
adults. However, studies on the effects of different exercise durations, frequencies, and intensities in this population are limited.
This systematic review and meta-analysis evaluate the impact of TCEs on anxiety and depression, and explores the optimal
exercise parameters, aiming to provide evidence for nonpharmacological treatment options in clinical practice.

Methods: As of August 2023, we conducted a literature search through 3 English electronic databases to identify relevant
studies. We included studies that met our criteria. During the literature inclusion process, we used Review Manager 5.4 to create
flow diagrams, assess the risk of bias, and perform statistical analyses.

Results: A total of 31 eligible studies involving 2501 participants were included. Compared with the control group, TCEs
showed significant improvements in anxiety (standardized mean differences [SMD] = —0.93, 95% confidence interval [Cl]: —1.78
to —0.08, P =.03, I>=96%) and depression (SMD =-1.14, 95% Cl: —1.82 to -0.47, P =.03, > = 96%). Subgroup analyses
indicated that an intervention duration of 12 to 16 weeks yielded the largest effect size for anxiety (SMD = —1.36, 95% Cl: —2.36
to —-0.36, P =.008), while the 24-week group showed the largest effect size for depression (SMD = -0.87, 95% Cl: —1.43 to
—0.30, P =.002). For intervention frequency, a regimen of 3 to 4 times per week produced the largest effect size for anxiety
(SMD = -2.34, 95% Cl: -4.69 t0 0.02, P = .05), whereas a frequency of 5 to 7 times per week demonstrated the largest effect size
for depression (SMD = —1.00, 95% CI: —1.83 to —-0.17, P = .02). Regarding single-session exercise duration, a group exercising
for 40 to 60 minutes showed the largest effect sizes for anxiety (SMD = —1.38, 95% Cl: —2.40 to —0.37, P = .007) and depression
(SMD = -0.75, 95% Cl: —1.07 to —0.42, P < .00001).

Conclusion: The results indicate that TCEs significantly alleviate anxiety and depression in older adults, with intervention
frequency, intensity, and duration potentially influencing the outcomes. However, heterogeneity across studies was observed,
primarily due to differences in intervention types and control group designs. These findings offer valuable guidance for future
research directions.

Abbreviations: Cl| = confidence interval, SMD = standardized mean differences, TCE = traditional Chinese exercise.
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1. Introduction

The World Health Organization reports that mental health
conditions significantly affect the incidence and outcomes of
other health issues.'3! According to the 2019 Global Burden of
Disease Report, mental disorders are the second leading cause
of disease burden worldwide.*"! Depression ranks 2nd and
anxiety 8th among the top 25 causes of reduced healthy life
expectancy.’) Depression represents a significant global health
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issue, affecting disability-adjusted life years; 2nd only to heart
disease.”$! While anxiety disorders can affect all age groups,
they are particularly severe in older adults, where they have
become widespread. Factors such as lack of support from family
and friends, along with adverse social and environmental con-
ditions, can worsen stress and anxiety in this population. These
conditions place a significant burden on public health systems,
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making it essential to reduce their prevalence to address public
health challenges.1*!

The primary treatments for anxiety and depression are phar-
macological interventions and cognitive therapy. However,
pharmacological treatments can lead to dependency and
adverse effects, increasing long-term economic costs.!'!]
Cognitive therapy, on the other hand, requires in-person ses-
sions, which many patients avoid due to feelings of shame and
the cost of treatment. Older adults, in particular, face addi-
tional challenges in accessing psychological therapy due to
age-related and psychological factors. Given the limitations
of these conventional treatments, physical exercise is gaining
popularity as an alternative for managing anxiety and depres-
sion. Traditional Chinese exercises (TCEs), such as Tai Chi and
Qigong (which includes Ba Duan Jin, Wu Qin Xi, Yi Jin Jing,
and Liu Zi Jue), are low-intensity forms of physical activity
that combine exercise, breathing techniques, and mindfulness.
Compared with traditional medical interventions or pharma-
cological treatments, these exercises, with their low intensity
and simple techniques, make it easier for older adults to adhere
to the practice, offering unique benefits for enhancing physical
and mental well-being.!'>!3! Studies have shown that TCEs have
significant effects in relieving stress and depression, as well
as improving sleep quality in old adults."!5] In recent years,
the number of randomized-controlled trials on the impact of
Tai Chi and Qigong on the mental health of old adults has
increased significantly.

However, there is currently a lack of systematic evaluation on
the effects of TCEs at different times, frequencies, and intensities
in improving anxiety and depression in old adults. Therefore,
this study will follow the patient, intervention, comparison,
outcome principle, integrate relevant literature, conduct a sys-
tematic review, and employ meta-analysis methods to compre-
hensively analyze all included data from randomized controlled
trials to enhance the reliability of evidence. In addition, this
study aimed to explore the effects of different exercise dura-
tions, frequencies, and intensities on anxiety and depression in
old adults, thereby providing more precise strategies for clinical
nonpharmacological treatment plans.

2. Methods

This study was conducted following the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses guidelines and
the Cochrane Intervention Review Manual, while also being
registered in the PROSPERO database with registration number
CRD42023432254.

2.1. Search strategy

We searched the PubMed, Cochrane, and Web of Science data-
bases, with English language restriction, from the inception of
the databases until August 31, 2023. The search keywords were
determined according to the patient, intervention, compari-
son, outcome principle, covering old adults, TCEs, traditional
exercises, mind-body exercises, Qigong, Tai Chi, Ba Duan Jin,
Wu Qin Xi, Yi Jin Jing, Liu Zi Jue, anxiety, and depression. In
addition, manual searches were performed on the references
of the included literature to supplement the retrieval of rele-
vant literature. For a detailed search strategy, please refer to
Supplementary File S1, http://links.lww.com/MD/O549.

2.2. Study selection

Two reviewers (YD and DP) read, systematically evaluated,
and extracted information from the included literature. These 2
reviewers independently assessed the titles and abstracts of the
literature and finally included the literature that met the selec-
tion criteria for full-text reading. In case of disagreement, they
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rechecked the original text or discussed it with a third reviewer
(XK) and resolved any discrepancies after reaching a consensus.

The inclusion criteria are as follows: Only eligible randomized-
controlled trials are included; participants are old adults (60
years or older); the intervention measures include Tai Chi,
Qigong, Wu Qin Xi, Ba Duan Jin, or Yi Jinjing; the control
group includes no exercise, daily activities, health education,
medication, or low-intensity exercise; the literature should
include outcome measures such as anxiety and depression.

The exclusion criteria are as follows: Exclusion of experi-
ments with unscientific and rigorous research designs; exclusion
of nonrandomized-controlled trials, case reports, and confer-
ence abstracts; exclusion of literature that mixes intervention
measures with other activities; exclusion of literature with
incomplete data.

2.3. Data extraction

Two reviewers (YD and DP) independently extracted data from
the included articles. The extracted data included study charac-
teristics (such as title, authors, publication year, use of random-
ization, allocation concealment, blinding method, and control
group), participant characteristics (such as age and sample size),
description of intervention measures (such as type of exercise,
frequency, and duration), as well as intervention measures for
the control group, and data and measurement tools related to
anxiety and depression. We contacted the authors of the studies
via email to obtain any missing information.

2.4. Assessment of risk bias

All the studies included in this research are randomized-
controlled trials, and we utilized the Cochrane risk of bias assess-
ment tool"® to assess the methodological quality of these trials.
The assessment concentrated on various key aspects, including
random sequence generation, allocation concealment, blinding
of participants and personnel, blinding of outcome assessors,
completeness of outcome data, selective reporting, and other
biases. Two independent reviewers (JX and GC) conducted this
evaluation, categorizing the quality domains as either high risk,
low risk, or unclear risk. The criteria for evaluation were as fol-
lows: trials that lack clear descriptions of random sequence gen-
eration and allocation concealment were classified as high risk.
Trials that did not implement blinding and outcome assessment
due to the intervention nature were considered unclear risk;
trials that did not report follow-up losses and data exclusions
were deemed high risk, while those that omitted this information
were regarded as unclear risk. Trials without selective report-
ing were labeled as low risk and trials without other potential
sources of bias were also classified as low risk. Disagreements
between 2 reviewers are resolved through discussion and, if nec-
essary, consultation with a third independent reviewer (XK) to
ensure a fair and consistent evaluation.

2.5. Data analysis

We utilized Review Manager 5.4 (a software developed by
the Nordic Cochrane Centre for creating and maintaining
Cochrane systematic reviews, and designed and updated by the
International Cochrane Collaboration) to create literature flow
diagrams, conduct Cochrane risk of bias assessments, and per-
form statistical analyses. Given that all variables in the studies
were continuous and multiple measurement scales were used,
we analyzed the results using standardized mean differences
(SMD). The SMD is the difference between 2 means divided by
the pooled standard deviation, which not only eliminates the
impact of absolute values in individual studies but also removes
the influence of measurement units on the outcomes. Therefore,
this metric is particularly suitable for analyzing data with
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different units or large mean differences, along with 95% con-
fidence intervals (ClIs). A P value of <.05 indicated a significant
effect, suggesting a notable difference between the experimental
and control groups, while a P < .01 indicated a highly significant
difference.

We assessed heterogeneity between studies using the I* sta-
tistic. Heterogeneity refers to the variability or differences
between studies included in the same meta-analysis. An I? value
of 0 indicates no heterogeneity, while I>>50% suggests sig-
nificant heterogeneity. In the absence of heterogeneity, a fixed-
effect model was used, while a random-effects model was
applied when heterogeneity was present. Publication bias was
evaluated using funnel plots. If studies were evenly distributed
on both sides of the funnel plot, we concluded there was no
publication bias; otherwise, publication bias was considered
present. We also conducted sensitivity analyses by sequentially
excluding each study to evaluate the robustness of the results. In
addition, subgroup analyses based on intervention characteris-
tics (such as duration, frequency, and intensity) were performed
to explore the sources of heterogeneity in exercise interventions.

3. Results

3.1. Literature inclusion criteria

The literature selection process is illustrated in Figure 1.
Initially, we retrieved 878 articles from electronic databases.
In the first step, we excluded duplicate articles and studies not
related to TCEs for various reasons, resulting in 374 articles
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remaining. In the 2nd step, we eliminated articles lacking exper-
imental designs, conference abstracts, or those not relevant to
the meta-analysis. Among the remaining 67 articles, 3 were
unavailable in full text, leading us to 64 articles for comprehen-
sive reading. During this process, we excluded 33 articles due
to reasons such as lack of outcome measurements, absence of
a control group, noncompliance with guidelines, or not being
randomized-controlled trials. Ultimately, we identified 31
randomized-controlled trials that met the inclusion criteria and
selected them for the meta-analysis.

3.2. Literature inclusion study features

The characteristics of the included studies are detailed in Table 1.
Among the 31 studies, 9 focused on anxiety, while 29 addressed
depression. In the randomized-controlled trials involving tra-
ditional Chinese healthcare techniques, 23 studies!'*!7-%% com-
pared Tai Chi with control groups (such as maintaining existing
lifestyles, engaging in normal daily activities, low-intensity activ-
ities, or conventional treatments), while 8 studies?®*-**! compared
Qigong with nonexercise groups (such as maintaining existing
lifestyles, normal daily activities, or reading newspapers). The
intervention periods for traditional Chinese healthcare tech-
niques ranged from 3 weeks to 1 year, with frequencies of 1-7
sessions per week, each lasting between 20 and 120 minutes.
Of the 31 included articles, 6 were from the United States,
15 were conducted in China, and 2 each were from Turkey,
Australia, and Spain, while Lithuania, the Netherlands, Ireland,

[ Identification of studies via databases and registers ]
—
- Records removed before screening:(n=504)
o Records identified from:(n=878)
§ Duplicate records removed (n =63)
= Pubmed (n = 222) > Fully not related to Chinese Traditional
= Web of science (n =401) Exercises (n =285)
ﬁ Cochrane library (n =255) Records removed for other reasons (n
=156)
| S
T— A Records excluded (n =307)
Records screened (n =374) —» No experimental design (n=143)
Conference Summary (n=7)
Meta analysis(n=157)
4
Reports sought for retrieval
o n E%-,) oug eV > Reports not retrieved (n =3)
c
s
$
& A4
Full-text articles assessed Reports excluded: (n=33)
for eligibility (n =64) >
No outcome measure (n =14)
No control group (n =5)
Improper protocol (n =2)
Mean age<60 years(n=2)
Not RCT (n=10)
A4
2 : :
-] Reports of included studies
3 (n=31)
£
|

Figure 1. The process of selection of the eligible studies. RCT, randomized-controlled trial.
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and Vietnam contributed 1 study each. The publication dates
of these studies spanned from 2007 to 2022, with sample sizes
ranging from a minimum of 14 to a maximum of 389. All par-
ticipants were 60 years or older, with average ages ranging from
60.00 to 81.90 = 6.10 years.

In terms of outcome measurement, the included studies
employed a variety of assessment tools. Not only were there
instruments specifically designed to measure anxiety and depres-
sion separately, but also the Hospital Anxiety and Depression
Scale, which assesses both anxiety and depression simulta-
neously. Consequently, the tools used to evaluate anxiety and
depressive symptoms varied across these studies.

3.3. Risk assessment

Figure 2 illustrates the risk of bias across the included studies.
Among the 31 studies, random allocation was reported. Most
studies detailed specific randomization methods, such as using
random number tables, computers, or random sampling tech-
niques. However, 7 studies did not specify the randomization
method used. Only 13 studies reported employing envelope
methods or centralized allocation (e.g., phone notifications) for
concealed allocation, while the remaining 18 studies did not
mention any form of concealed allocation. Most included stud-
ies did not employ blinding for participants and implementers,
as it is challenging to blind individuals in TCE interventions.
Only 9 studies explicitly described the blinding of outcome
assessors. Regarding attrition bias, among the 31 trials, 2 stud-
ies that reported reasons for participant dropout were con-
sidered low risk, while 2 studies that did not report dropout
reasons were deemed high risk. Seven studies provided clinical

www.md-journal.com

registration numbers, while 24 did not mention any registration
numbers, leading to uncertainty regarding other bias assess-
ments, which were generally classified as unclear risks. Overall,
the reporting of bias across the 31 studies was moderate.

3.4. The effect of TCE on anxiety and depression of older
adults

A total of 31 studies involved 2501 participants (1234 in the
experimental group and 1267 in the control group) and assessed
the impact of TCE on anxiety and depression in older adults.
Results from 9 studies involving 774 participants indicated that
TCE significantly improved anxiety scores (SMD = -1.14, 95%
CL: -1.82 to -0.47, P=.03, I = 96%; Fig. 3A). Conversely,
the combined results of 29 studies involving 2391 participants
showed that TCE had a positive effect on improving depres-
sion scores (SMD = -0.60, 95% CI: -0.61 to -0.37, P < .00001,
I? = 85%; Fig. 3B).

3.5. Subgroup analysis results

3.5.1. Effects of TCE on anxiety and depression in older
adults by intervention duration. In the subgroup analysis of
intervention duration, participants were divided into 3 groups:
3 to 10, 12 to 16, and over 24 weeks, to assess the impact of
different intervention durations on anxiety and depression in
older adults (Fig. 4).

As shown in Figure 4A, the impact of different intervention
durations of TCEs on anxiety in older adults was evaluated.
The anxiety subgroup included 774 participants, and there
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Figure 2. Quality assessment of included studies.
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Figure 3. The effect of traditional Chinese exercise on (A) anxiety and (B) depression of old adults. Cl = confidence interval, IV = inverse variance.

was high heterogeneity between the effect sizes of the 3 groups
(I> = 95%), indicating a significant relationship between inter-
vention duration and the effect of TCEs on anxiety in older
adults. In the 3-10 weeks group, the overall effect size was
SMD = -0.26 (95% CI: 0.65 to 0.14, P = .21), which was not
statistically significant. The 12 to 16 weeks group had the larg-
est overall effect size (SMD = -1.36, 95% CI: -2.36 to -0.36,
P =.008), showing a statistically significant difference. Finally,
the 24-week group had an overall effect size of SMD = -1.14
(95% CI: -3.39 to -0.38, P = .16), which was also not statisti-
cally significant. These results suggest that an intervention dura-
tion of 12 to 16 weeks yields the best improvement in anxiety
symptoms in older adults.

As shown in Figure 4B, the impact of different intervention
durations of TCEs on depression in older adults was assessed.
The depression subgroup included 2391 participants, and the
effect sizes exhibited high heterogeneity (I* = 85%), indicat-
ing that intervention duration significantly influences the rela-
tionship between TCEs and depression in older adults. In the
3 t010 weeks group, the overall effect size was SMD = -0.50
(95% CI: -0.14, P =.007), showing a statistically significant

difference. The 12 to 16 weeks group had an overall effect size
of SMD = -0.41 (95% CI: -0.62 to -0.20, P = .0002), which
was statistically significant. Finally, the 24-week group had
the largest overall effect size (SMD =-0.87, 95% CIL: -1.43
to -0.30, P =.002), also showing a statistically significant dif-
ference. These findings suggest that interventions lasting 3 to
16 weeks improve depression symptoms in older adults, with
the most important effects seen in interventions lasting over 24
weeks.

3.5.2. Effects of TCE on anxiety and depression in older
adults by intervention frequencies. In the subgroup analysis
of intervention frequency, participants were divided into 3
groups: 1 to 2, 3 to 4, and 5 to 7 times per week, to assess
the impact of different frequencies of TCEs on anxiety and
depression in older adults (Fig. 5).

As shown in Figure 5A, the impact of different intervention
frequencies of TCEs on anxiety in older adults was assessed. The
anxiety subgroup included 774 participants, and there was high
heterogeneity between the effect sizes of the 3 groups (I* = 95%),
indicating a significant relationship between intervention
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Figure 4. Effects of traditional Chinese exercise on (A) anxiety and (B) depression in old adults by intervention duration. Cl = confidence interval, IV = inverse

variance.

frequency and the effect of TCEs on anxiety in older adults.
In the 1 to 2 times per week group, the overall effect size was
SMD = -0.52 (95% CI: -0.89 to -0.15, P = .006), showing sta-
tistical significance. The 3 to 4 times per week group had the
largest overall effect size (SMD = -2.34, 95% CI: -4.69 to 0.02,
P =.05), demonstrating a statistically significant difference.
Finally, the 5 to 7 times per week group had an overall effect
size of SMD = -1.45 (95% CI: -3.36 to 0.46, P = .14), which
was not statistically significant. These results suggest that inter-
vention frequencies of 1 to 4 times per week improve anxiety in
older adults, while frequencies exceeding 5 to 7 times per week
do not show significant effects.

As shown in Figure 5B, the impact of different intervention
frequencies of TCEs on depression in older adults was exam-
ined. The depression subgroup included 2391 participants, and
the effect sizes again exhibited high heterogeneity (I*> = 85%),
indicating that intervention frequency significantly affects the
relationship between TCEs and depression in older adults. In
the 1 to 2 times per week group, the overall effect size was
SMD =-0.30 (95% CI: -0.47 to -0.12, P =.001), showing a
statistically significant difference. The 3 to 4 times per week
group had an overall effect size of SMD = -0.85 (95% CI: -1.24
to -0.46, P <.0001), which was also statistically significant.
Finally, the 5 to 7 times per week group had the largest overall



Dong et al. ® Medicine (2025) 104:12

Medicine

A

Experimental Control Std. Mean Difference Std, Mean Difference
IV, Random, 95% CI IV, Randorm, 95% C1

1.3.1 1-2 times
Carcelén-Fraile MDC 2022 116 368 57 061 482 60 116%  -0.410.78,-0.04) Bl
Kilpalrick L& 2022 92 52 21 -B1 404 12 110% -0.38 [-1.00, 0.25) -
Lavietsky H 2011 56 27 33 -51 322 35 114% <017 [0.64,031] i
Solianik R 2021 -2 288 15 07 245 15 108% -0.46 [-1.18, 0.26) ==
Zhang Y 2020 <637 806 21 235 402 24 110% <1.37 12.03,-0.72) =
Subtotal (95% CI) 147 153 557%  .0.52[-0.89,.0.15] >
Heterogeneity: Tau™= 0.10; Chi*= 9.04, df = 4 (P = 0.06); "= 56%
Testfor overall effect Z= 2.77 (P = 0.006)
1.3.2 3.4 times
Bonah SB 2022 -368 145 35 001 012 35 106% -355F431,-278) =
Song J 2022 -059 511 20 506 456 20 109% -1.14 [-1.82,-0.47) ==
Subtotal (95% CI) 55 55 215%  -2.34[-4.69,002]
Heterogeneity; Tau®= 2.75; Chi*= 21 .36, df= 1 (P « 0.00001); = 95%
Testfor overall effect: Z=1.95 (P = 0.05)
1.3.3 5.7 times
Leung RW 2012 4 3 18 1529 19 110% -0.46 [-1.10,0.19] =T
LiY 2018 -233 455 163 -10 635 163 117% -240F269,-212) =
Subtotal (95% CI) 182 182 221%  -1.45(-3.36,0.46] e
Heterogeneity: Tau®= 1.83; Chi* = 20.26, df = 1 (P < 0.00001); F= 97%
Test for overall effect: Z=1.49 (P = 0.14)
Total (95% C1) 384 390 100.0%  -1.14[-1.90,.0.38) -
Heterogeneity: Tau*= 1.26; Chi*= 155.13, df= & (P < 0.00001); F= 95% * % : i

Test for overall effect: Z= 2.94 (P = 0.003)
Test for subaroup differences: Chi*= 3.04,df=2(F=012).F=341%

Study of Sub

2.3.11.2times

Brian Frye 2007 <15 846 23 15 801 21 34%
Carcelén-FralleMDC 2022 -083 338 & 05 32 60 39%
Chan AW 2017 103 1622 24 122 149 A 35%
Irwin MR 2014 -33 404 48 -24 65 25 371%
Jing L 2018 6809 11742 39 -5927 10693 40 38%
Kilpatrick LA 2022 59 636 57 13 715 B0 39%
Lavietsky H 2011 -127 304 33 103 386 35 36%
Lavretsky H 2021 4927 620 83 .94 535 89 41%
Lee P 2019 15 136 14 032 0987 16 29%
Martinez N 2014 -0.7 161 29 -1 18 9 36%
Noradechanunt C 2016 14 374 13 21 581 13 29%
Redwine LS 2019 -35 557 18 -1 6 18 32%
Roswiyani R 2020 <194 7.64 67 044 1081 65 40%
Solianik R 2021 -2 341 15 01 421 15 30%
Yeh GY 2012 -7 2 8 1.7 285 8 22%
Subtotal (95% CI) 534 518 51.6%
Heterogeneity Tau'= 0.05, Ch*= 2575, d1= 14 (P = 0.03), = 6%

Test for overall effect Z= 330 (P = 0.0010)

2.3.2 3-4times

Chou KL 2004 167 985 7 6.4 9.24 7 16%
Ge 'Y 2022 -604 498 32 103 668 33 35%
Hsu CY 20186 -064 354 30 349 497 30 35%
Huang N 2019 -239 224 36 042 1.91 38  36%
LamL 2014 -069 161 8 0.7 168 169 41%
LiuJ 2018 -727 413 30 04 324 30 33%
MaC 2018 268 477 79 082 474 79 40%
SongJ 2022 <611 7.92 20 012 576 20 32%
Tsang HW 2013 =219 382 11 158 367 17 32%
Yeh GY 2020 -257 773 52 007 578 29 37%
Yildinm P 2016 -24 446 3 18 675 30 36%
Subtotal (95% CN 433 482  37.5%
Heterogeneity Tau= 0.35; Chi*= 70.11, df= 10 (P < 0.00001); = 86%

Test for overall effect Z= 4.26 (P < 0.0001)

2.3.35.7 times

Leung RW 2012 -1 3 19 1 346 19 32%
LY 2019 -181 995 163 -29 795 183 41%
SunP 2022 <247 an 30 037 438 30 36%
Subtotal (95% CI) 212 212 10.9%
Heterogeneity. Tau®= 0.47, Chi= 18.30, df= 2 (P < 0.0001), "= 90%

Testfor overall effect Z=2.37 (P=0.02)

Total (95% C) 1179 1212 100.0%

Heterogeneity. Tau®= 0.32, Chi* = 192,62, df = 28 (P < 0.00001), P= 85%
Test for overall effect Z= 506 (P < 0.00001)
Test for subaroun differences: Chi*= 8.41. df=2(P= 001 F=76.2%

Favours [exparimental] Favours [cantrol)

Std. Mean Difference

Std. Mean Difference
L IV, Rando 2

-0.36 (0.95,0.24)
040 }0.77,-0.04]

012045089
018 (0.66,0.31)
+0.08 [0.52,0.36]
067 [-1.05,-0.30]
068 [1.17,-0.19]

0.02(0.27,032)
008 1.75,-0.22)

017 [-0.35,068)

0.14}063,091]
-0.42(1.08,0.24]
<0.25 060, 0.09]
048 (1.21,0.25]
1,37 [-2.49,-0.25)
0.30(.0.47, .0.12]

“226371,-082)
1A8F1.71,-065]
-0.94 [1.48,-0.41]
-1.34[185,-083)

0.01(0.24,0.26]
-204 [267,-1.41]
-0.3910.70,-0.07]
-0.85[1.50,-0.20]
+0.98 -1.66,-0.30]
-0.351081,011)
010 F0.61,0.40]
0.85[.1.24, .0.46)

>

-0.60 [1.26,0.05)
-1.68[1.94,-1.43]
062[1.14,-010]
1.00[-1.83, .0.47]

i
hd
1

-0,60.0.83, .0.37]

-2 1 2
Favours [experimantal] Favours [control]

Figure 5. Effects of traditional Chinese exercise on (A) anxiety and (B) depression in old adults by intervention frequencies. Cl = confidence interval, IV = inverse

variance.

effect size (SMD = -1.00, 95% CI: -1.83 to -0.17, P = .02), also
showing statistical significance. This study suggests that inter-
vention frequencies of 1 to 7 times per week all improve depres-
sion symptoms in older adults, with the best effects observed at
frequencies of 5 to 7 times per week.

3.5.3. Effects of TCE on anxiety and depression in older
adults by single-session exercise. In the subgroup analysis
based on single-session exercise duration, participants were
divided into 3 groups: 20 to 30, 40 to 60, and 90 to 120 minutes.
This analysis assessed the effects of different exercise durations
of TCEs on anxiety and depression in older adults (Fig. 6).

As shown in Figure 6A, the impact of different single-
session exercise durations of TCEs on anxiety in older adults
was examined. The anxiety subgroup included 774 partici-
pants, and there was high heterogeneity between the effect
sizes of the 3 groups (I* = 95%), indicating that single-session
exercise duration significantly affects the relationship between
TCEs and anxiety in older adults. The overall effect size in the
20 to 30 minutes group was SMD =-0.91 (95% CI: -1.81 to
-0.01, P =.05), showing a statistically significant difference.
The 40 to 60 minutes group had the largest overall effect size
(SMD = -1.38, 95% CI: -2.40 to -0.37, P = .007), which was
statistically significant. In contrast, the 90 to 120 minutes group
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Figure 6. Effects of traditional Chinese exercise on (A) anxiety and (B) depression in old adults by single-session exercise. Cl = confidence interval, IV = inverse

variance.

had an overall effect size of SMD =-0.17 (95% CI: -0.64 to
0.31, P =.49), which was not statistically significant. These
results suggest that single-session durations of 20 to 60 minutes
improve anxiety in older adults, whereas the 90 to 120 minutes
group showed no effect.

As shown in Figure 6B, the impact of different single-session
exercise durations of TCEs on depression in older adults was
assessed. The depression subgroup included 2391 participants,
and there was high heterogeneity in the effect sizes (I* = 86%),
indicating that single-session exercise duration significantly
affects the relationship between TCEs and depression in older
adults. In the 20 to 30 minutes group, the overall effect size

was SMD = -0.55 (95% CI: -1.16 to 0.06, P =.08), which did
not reach statistical significance. The 40 to 60 minutes group
had the largest overall effect size (SMD =-0.75, 95% CI:
-1.07 to -0.42, P <.00001), which was statistically significant.
Finally, the 90 to 120 minutes group had an overall effect size of
SMD = -0.24 (95% CI: -0.53 to 0.07, P = .10), which was not
statistically significant. These results suggest that single-session
durations of 20 to 30 and 90 to 120 minutes do not improve
depression in older adults, while only the 40 to 60 minutes
group showed significant improvement.

Subgroup analysis results show that TCEs have significant
effects in both anxiety and depression interventions, but the
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Figure 7. Publication bias of traditional Chinese exercise on (A) anxiety and (B) depression.

optimal intervention protocols differ. For anxiety interventions,
the optimal protocol is 40 to 60 minutes per session, 3 to 4 times
per week, for 12 to 16 weeks. For depression interventions, the
best protocol is 40 to 60 minutes per session, 5 to 7 times per
week, for 24 weeks or longer. These findings suggest that while
Tai Chi and Qigong both have significant effects on alleviating
anxiety and depression, anxiety interventions require a moder-
ate exercise frequency, while depression interventions benefit
from a higher frequency of practice to achieve the best results.

3.6. Exploration of sources of heterogeneity

To explore the sources of heterogeneity in the effects of anx-
iety and depression interventions, subgroup analyses were
performed based on the control groups (Supplemental Figure
S1,  http:/linkslww.com/MD/O551), intervention  types
(Supplemental Figure S2, http:/links.lww.com/MD/O552),
national populations (Supplemental Figure S3, http:/links.lww.
com/MD/0OS553), and measurement tools (Supplemental Figure
S4, http://links.lww.com/MD/O554). In the anxiety analysis,
heterogeneity was significantly reduced within the interven-
tion types subgroups, showing a notable decrease compared to
the overall analysis (Supplemental Figure S2, http://links.lww.
com/MD/0552). However, for other factors, such as the con-
trol group, national population, and measurement tools, the
changes in heterogeneity were minimal, suggesting that these
factors have a relatively limited impact on the effects of anxiety
interventions. In the depression analysis, heterogeneity was alle-
viated in the subgroups of control groups, intervention types,
and measurement tools (Supplemental Figures S5, S6, and S8,
http://links.lww.com/MD/OS55S5, http://links.lww.com/MD/
0557, and http://links.lww.com/MD/O562). This indicates that
intervention type, control group, and measurement tools are key
factors influencing the effects of depression interventions, while
the different country variables have a relatively small impact
(Supplemental Figure S7, http:/links.lww.com/MD/O560).

3.7. Impact of different control groups on results

This study conducted a subgroup analysis comparing the effects
of TCEs (Tai Chi and Qigong) on anxiety and depression in
older adults. The studies were categorized based on the type of
control group, which was divided into routine daily activity and
low-intensity exercise groups. In the anxiety analysis, when the
control group engaged in routine daily activities (such as health
education, routine care, cognitive therapy, and sleep therapy), the
effect size of TCEs was —=0.64 (95% CI: -1.03 to -0.25), P = .04.
In contrast, when the control group engaged in low-intensity
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exercise, the effect size was -2.90 (95% CI: -3.74 to -0.46),
P <.00001 (Supplemental Figure S1, http://links.lww.com/MD/
0551). For depression, when the control group engaged in rou-
tine daily activities, the effect size was -0.57 (95% CI: -0.81
to -0.33), P <.00001; and when the control group engaged in
low-intensity exercise, the effect size was =0.63 (95% CI: -1.10
to -0.16), P <.00001 (Supplemental Figure S5, http://links.lww.
com/MD/QO3555). These results indicate that TCE interventions
are more effective in alleviating anxiety and depression when
the control group engages in low-intensity exercise.

3.8. Publishing bias

In conducting a systematic analysis of the 31 included stud-
ies, we comprehensively evaluated the effectiveness of various
TCEs in alleviating anxiety and depression among older adults.
The funnel plot generated using Review Manager 5.4 revealed
a symmetrical distribution for both anxiety and depression
(Fig. 7), indicating that there was no significant publication bias
in the quality assessment. This finding further enhances the reli-
ability and validity of the study results.

3.9. Sensitivity analysis

Excluding a specific study revealed that the influence of anxi-
ety and depression on outcome indicators was restricted, failing
to significantly alter the research findings. This underscores a
degree of reliability and stability in the overall results.

4. Discussion

In recent years, increasing empirical evidence suggests that TCEs
have a positive impact on alleviating anxiety and depression
symptoms in older adults. However, there is currently a lack
of systematic reviews that explore how the duration, frequency,
and intensity of these exercises affect the mental health of old
adults. Therefore, this study aimed to evaluate the intervention
effects of TCEs such as Tai Chi and Qigong on anxiety and
depression in older adults. This study included 31 studies with a
total of 2501 participants, and the results showed that TCEs sig-
nificantly improved anxiety and depression symptoms in older
adults. Notably, subgroup analyses revealed that the duration,
frequency, and intensity of exercise had varying effects on the
intervention outcomes.

Medication and cognitive behavioral therapy (CBT) are
proven treatments for anxiety and depression, but medication
can lead to side effects and long-term dependence, and CBT
requires face-to-face treatment,*”! which is likely to result in
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patient resistance, whereas TCEs offer a noninvasive approach
focusing on mental and physical well-being, resulting in reduced
stress and enhanced emotional regulation. The TCE of Tai chi
and Qigong focuses on slow-paced movements, deep breath-
ing, and meditation to improve physical and mental health
through physiological and psychological mechanisms. Despite
similar core mechanisms, Tai Chi and Qigong differ in exercise
intensity, goals, and regulatory mechanisms, which may affect
intervention effectiveness.***! Tai Chi emphasizes balance and
flexibility, improving muscle coordination and joint mobility
through slow and flowing movements, with a strong focus on
breath regulation and meditation. Tai Chi requires a high level
of body control, particularly in terms of balance and coordi-
nation, and has a significant effect on enhancing flexibility,
improving posture, and increasing muscle strength.*" For older
adults, Tai Chi helps improve balance and reduce the risk of
falls, which positively affects anxiety relief. In contrast, Qigong
focuses more on breath regulation and the flow of “Qi,” empha-
sizing relaxation through deep abdominal breathing and medi-
tation.’" The intervention focus of Qigong is to reduce mental
stress and improve emotional states, which is especially effective
for old adults prone to anxiety.

Despite their different intervention mechanisms, the results
of this study show that both Tai Chi and Qigong significantly
improve anxiety and depression symptoms in older adults. This
suggests that both Tai Chi and Qigong share similar mecha-
nisms of action by regulating the parasympathetic nervous sys-
tem, promoting relaxation responses, and reducing the secretion
of stress hormones to alleviate anxiety and depression. The
combination of deep breathing and meditation helps to enhance
emotional stability and self-regulation abilities.’*3! Our find-
ings are consistent with previous studies, indicating that TCEs
can significantly promote mental health in older adults.5*5¢
Specifically, Tai Chi shows great potential in alleviating anxiety.
Physiologically, exercise helps relieve muscle tension, regulate
neurotransmitter levels, and reduce the secretion of cortisol
and other stress hormones,*”*8 psychologically, exercise not
only enhances physical activity levels and body regulation but
also helps shift attention away from threats, reducing sensitiv-
ity to stressful stimuli and thereby improving self-esteem and
self-efficacy.l>*-61!

However, our findings differ from those of Song et al®?! in their
meta-analysis, which concluded that TCEs effectively alleviate
depression but have limited effects on anxiety. This discrepancy
may arise because their study included not only Tai Chi and Ba
Duan Jin but also mindfulness interventions, which led to fewer
studies on anxiety, resulting in different outcomes. Depression
symptoms often impair the psychological and emotional health
of older adults, especially with factors such as loneliness, ¢34
illness, and bereavement exacerbating emotional distress, ulti-
mately leading to depression.!®>*¢ Therefore, providing appro-
priate recreational activities for old adults is crucial. As a safe,
low-intensity activity, TCEs help mitigate age-related physical
and cognitive decline, with Tai Chi being particularly effective
in improving physical function, thereby positively influencing
depression symptoms.!¢”!

This study found through subgroup analyses that there are
significant differences in the intervention effects of TCEs on anx-
iety and depression, with optimal intervention protocols varying
for each. In anxiety interventions, the best protocol is 40 to 60
minutes per session, 3 to 4 times per week, for 12 to 16 weeks.
This protocol helps participants achieve physical and men-
tal relaxation and balance through moderate session duration
and frequency, especially as the combination of deep breathing
and meditation activates the parasympathetic nervous system and
reduces stress hormone levels, alleviating anxiety symptoms. /!
In contrast, for depression, the study found that the most signifi-
cant effect was achieved with 40 to 60 minutes per session, 5 to 7
times per week, for 24 weeks or longer. Compared with anxiety,
depression symptoms may require higher exercise frequency to
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stabilize mood and enhance physical and psychological adapt-
ability. Higher-frequency exercise can continuously promote
brain plasticity and endocrine regulation and, through repeti-
tive movement patterns, help alleviate negative emotions and
improve psychological resilience.*”! Both intervention protocols
require at least 12 weeks, which is closely related to the physi-
ological and psychological regulatory effects achieved through
the long-term accumulation of TCEs. These findings guide prac-
titioners: anxiety interventions can adopt moderate frequency
(3—4 times per week), while depression interventions should use
higher frequency (5-7 times per week) for optimal results.

In the anxious subanalysis, the study found that the inter-
vention measures (Tai Chi and Qigong) were the main sources
of heterogeneity. Subgroup analysis suggests that these 2 tradi-
tional forms of exercise have relatively consistent effects on anx-
iety intervention, which may be closely related to their common
physiological mechanisms, such as regulating the autonomic
nervous system through deep breathing and meditation, lower-
ing stress hormone levels, and thereby alleviating anxiety symp-
toms.”?! Furthermore, despite differences in control groups,
national populations, and measurement tools, these factors did
not significantly change heterogeneity, indicating that the inter-
vention effects on anxiety are relatively stable across different
research backgrounds. For depression indicators, subgroup
analyses indicated that different interventions, different control
groups, and different measurement tools played an important
role in mitigating heterogeneity, and these findings provide ideas
for the future in terms of designing and optimizing intervention
programs.

Notably, we found that including cognitive training in the
control groups significantly impacted the meta-analysis results.
Cognitive training has been shown to enhance cognitive func-
tion, emotional regulation, and coping mechanisms, which are
crucial for managing anxiety and depression.”!! Therefore, cog-
nitive training may significantly improve mental health, thus
increasing the effect size in the control groups. Compared with
cognitive training, low-intensity exercise primarily improves
physical fitness.

Despite the valuable insights provided by this study, several
limitations should be acknowledged. First, the majority of the
interventions included in this meta-analysis were focused on
Tai Chi, with comparatively fewer studies on Qigong. This
imbalance may impact the generalizability and validity of the
results. Second, due to the nature of exercise research, it was not
feasible to blind participants or instructors, which could intro-
duce potential bias due to differing expectations and behaviors
between the experimental and control groups. Third, most of the
studies relied on self-report questionnaires and lack of blinding,
which may have affected the accuracy of the reported results.
Finally, although databases like PubMed, Web of Science, and
Embase cover most of the relevant literature, excluding data-
bases such as Scopus may result in the omission of some studies.

Future research should include a broader range of high-quality
studies and categorize participants based on age and health
status to provide more tailored clinical guidance. In addition,
using consistent intervention protocols and control group
designs may help minimize potential biases in exercise inter-
ventions. Moreover, future studies should prioritize objective
outcome measures, such as neurophysiological assessments,
and implement double-blind designs to enhance data reliabil-
ity. Furthermore, expanding the range of databases used would
ensure a more comprehensive review of relevant studies. Finally,
to build upon the findings of this systematic review, future
research could benefit from exploring bibliometric analyses to
identify emerging trends and research gaps in the field of TCEs
and mental health interventions. Recent bibliometric studies
have provided valuable insights into related areas such as sar-
copenia research, sensor-based fall prevention, and geriatric
rehabilitation, highlighting methodologies and trends that could
inform the current research framework.”27
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4.1. Policy recommendations

This research highlights the significant positive impact of
TCE:s on alleviating anxiety and depression symptoms in older
adults. By bolstering participants’ emotional well-being and
diminishing negative feelings, these exercises play a crucial
role in stress reduction and the management of anxiety-related
conditions. Moreover, the convenience and cost-effectiveness
of TCEs have made them increasingly popular. Hence, it is rec-
ommended that policymakers advocate for the introduction of
tailored TCE programs for old adults, thus expanding their
access to such activities. Furthermore, supportive measures
should be put in place to promote and facilitate old adults’
engagement in TCEs, including the provision of education,
training, and appropriate facilities. In addition, there is a need
for government initiatives that integrate TCEs into existing
healthcare strategies for older adults to optimize their mental
health benefits.

4.2. Clinical practice

TCE has been acknowledged for its substantial advantages
in mitigating anxiety and depression in old adults. In cases
where older patients may not be viable candidates for or may
decline pharmacological remedies, medical practitioners and
healthcare experts are encouraged to suggest TCE as a viable
mental health intervention. It is worth noting that the effec-
tiveness of TCE can be impacted by various factors, including
the length of the intervention, session frequency, and intensity
levels. Hence, healthcare professionals are advised to design
individualized TCE intervention strategies that are adapted to
the unique needs of each patient to maximize positive mental
health results.

5. Conclusions

The results of this study demonstrate that TCEs significantly
improve anxiety and depression in older adults. Specifically,
engaging in TCEs for 40 to 60 minutes per session, 3 to 4 times
per week, over 12 to 16 weeks, effectively alleviates anxiety
symptoms. In contrast, participating in physical activity 5 to
7 times per week, with sessions lasting 40 to 60 minutes each
and sustained for more than 24 weeks, significantly improves
depressive symptoms in older adults. Given the diversity in indi-
vidual health conditions and preferences, clinicians should tai-
lor exercise programs based on the patient’s age, health status,
and personal preferences to maximize efficacy and adherence.
Furthermore, policymakers should recognize the value of TCEs
in improving the mental health of older adults and consider
incorporating these exercises into community health programs.
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