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Background: Anxiety and depression pose a significant global health challenge for 
elderly individuals. Research has demonstrated the potential of traditional Chinese 
medicine (TCM) exercise therapies in alleviating these conditions. However, ongoing 
debate and uncertainty persist regarding the optimal therapy and its impact on anxiety 
and depression. This study aims to evaluate and prioritize TCM exercise therapies for 
anxiety and depression in older adults, to identify the most effective intervention, and 
to provide a basis for informed decision-making in clinical practice.

Methods: We conducted a comprehensive search of electronic databases 
including The Web of Science, PubMed, the Cochrane Library, China National 
Knowledge Infrastructure (CNKI), Wang Fang, and Wei Pu database up to July 
2022. Two researchers independently reviewed all included studies and extracted 
relevant data. Traditional meta-analysis was performed using Review Manager 
version 5.4, while network meta-analysis was conducted using STATA software 
version 15.1 to generate network evidence plots and funnel plots.

Result: A total of 30 trials, involving 2,806 participants, met the eligibility 
criteria. The traditional meta-analysis revealed that TCM exercise significantly 
improved anxiety (SMD = −0.82, 95% CI = −1.39, −0.26, p = 0.004) and depression 
(SMD = −0.63, 95% CI = −0.85, −0.41, p < 0.01) compared to the control group. In 
the network meta-analysis, Tai Chi exercise was ranked as the most effective 
intervention for anxiety (68.3%), followed by Yi Jin Jing (63.6%). For depression, 
the Tai Chi exercise was ranked as the most effective (87.8%), followed by the Ba 
Duan Jin exercise (74.1%).

Conclusion: TCE exercise can improve anxiety and depression in older adults, Among 
the four TCE exercise therapies included, Tai Chi exercise showed better efficacy than 
other types of treatment. Nevertheless, further research is required to validate the 
effectiveness of this exercise therapy through larger and more rigorous clinical trials.

Systematic review registration: http://www.crd.york.ac.uk/PROSPERO/, identifier 
CRD42023438697.
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Introduction

Anxiety and depression have been identified by the World Health 
Organization as prevalent mental illnesses, significant contributors to 
disability and mortality, and major factors in the global economic 
burden (Krause et al., 2021; Zenebe et al., 2021). The prevalence of 
anxiety and depression is influenced by political, economic, and social 
factors. These psychological issues are experiencing a global increase, 
with an estimated 18.4% rise in depression and a 14.9% increase in 
anxiety from 2005 to 2015 (Hay et al., 2017). Moreover, there has been 
a notable surge in the prevalence of anxiety and depression amidst the 
COVID-19 pandemic over the past 3 years (Peng et  al., 2020; 
Santomauro et al., 2021). Disparities in access to mental health services 
are pronounced on a global scale, particularly in low- and middle-
income countries, where patients have limited access to services 
compared to those in developed countries due to the inadequate 
availability of mental health resources (Jaeschke et al., 2021).

Due to various factors such as age, physiological changes, and 
lifestyle modifications, older adults are susceptible to insufficient intake 
of trace elements, which in turn can affect their cognitive abilities and 
physical fitness levels (Akbari et al., 2022). Reduced cognitive function 
and physical weakness often lead to psychological issues such as 
anxiety and depression in older adults, which may trigger other 
chronic diseases. Currently, drug therapy is the primary treatment 
option for most patients (Wu et al., 2017). However, drug therapy is 
often limited by poor efficacy and side effects, which are particularly 
severe in older adult populations. Moreover, drug therapy increases the 
cost of mental health care, placing unnecessary burdens on patients 
and their families, thereby negatively impacting their quality of life. In 
contrast, psychological treatment interventions can effectively improve 
anxiety and depression (Faraji et al., 2021a,b). However, psychological 
treatment requires face-to-face interventions between patients and 
therapists, and many patients refuse psychological treatment 
interventions due to the stigma associated with their symptoms. 
Furthermore, psychological treatment is often expensive. Therefore, it 
is crucial to choose low-cost and side-effect-free alternative treatments. 
Research has shown that physical exercise can improve participants’ 
mental health and increase their cognitive levels (Taheri et al., 2018; 
Muhammad, 2020; Soylu et al., 2022). However, the motivation to 
participate in sports activities also affects the timeliness of exercise 
adherence (Silva et al., 2022). Due to the high intensity and complex 
skills required in many sports activities, these factors make it 
challenging to stimulate the motivation of older adults to engage in 
physical activities, making it difficult for them to persist.

As an essential component of non-pharmacological treatment, 
Traditional Chinese Medicine (TCM) exercise has been widely utilized 
in the treatment of anxiety and depression due to its site limitations-free 
and adverse effect-free characteristics and has achieved good clinical 
therapeutic effects. TCM exercise therapies such as Tai Chi and Qigong 
(Ba Duan Jin, Wu Qin Xi, Yi Jin Jing, Liu Zi Jue) have been shown to 
improve cardiovascular function (Cassiano et al., 2020), blood circulation 
(Liang et al., 2019), cognitive function (Liu et al., 2021), and sleep quality. 

In recent years, there has been a global increase in the widespread 
adoption of TCM exercise. Meanwhile, a systematic review and meta-
analysis have demonstrated that TCM exercise can alleviate anxiety and 
depression in middle-aged and older adult populations.

However, these TCM exercises vary in form, duration, and 
population, and it is not clear which therapy is more appropriate for older 
adults with the disease. In addition, most RCTs only compared 
non-pharmacological and conventional treatments, the non-exercise 
group and the waitlist, and few RCTs compared the effects of interventions 
between Tai Chi and Qigong. Therefore, a traditional systematic review 
to assess the effectiveness of interventions across treatment modalities is 
required. Network Meta-analysis (NMA) is a technique used to compare 
different interventions (Lei et al., 2022). NMA can compare multiple 
interventions directly and indirectly and select the best interventions 
based on the evidence from the network (Liu et al., 2022). Consequently, 
in this study, we used reticulated meta-analysis combined with clinical 
trial data and evaluated the interventions, ranking the interventions 
according to the results and eliminating the less effective ones. The 
purpose of this study is to provide the best treatment choice for patients 
with anxiety and depression and to inform clinicians when choosing 
non-pharmacological treatment decisions.

Materials and methods

This systematic review and network meta-analysis was registered 
(identifier: CRD42023438697) in the International Prospective Register 
of Systematic Reviews (PROSPERO) and strictly followed the Preferred 
Reporting Items for Systematic Review and Meta-analysis for Network 
Meta-analysis (PRISMA-NMA) statement (Su et al., 2022). Due to this 
being a systematic review, there was no need the Ethics approval.

Study search and selection

The following six electronic databases were searched up to July 
2023. It includes the Cochrane Central Register of Controlled Trials, 
Web of Science, PubMed, China National Knowledge Infrastructure 
(CNKI), Chinese Wan Fang and Wei Pu database, and was Restricted 
languages are English and Chinese. We used various medical subject 
headings and free terms for the search, including but not limited to 
traditional Chinese medicine exercise, traditional Chinese exercise, 
Tai Chi, Wu Qin Xi, Ba Duan Jin, Yi Jin Jing, Liu Zi Jue, mind–body 
exercise, older adults, anxiety, depression, and randomized controlled 
trials. In addition, we also searched the reference lists of included 
articles to identify studies that met our criteria. The specific search 
strategies are detailed in the appendix.

Inclusion criteria: (a) older adults aged ≥55 years, (b) the 
experimental group intervention measures using Tai Chi, Qigong (Ba 
Duan Jin, Wu Qin Xi, Yi Jin Jing, Liu Zi Jue), the control group includes 
health care, routine nursing, or other therapies different from the 
experimental group intervention, (c) The research report indicates that 
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anxiety or depression is one of the outcome measures. Standardized 
scales for measuring anxiety or depression indicators must be used. The 
results must be recorded immediately before and after treatment, and if 
more than two different scales are used to measure the same indicator, 
the pre-and post-test values of the objective measurement scale should 
be adopted. (d) all types of studies are randomized controlled trials.

Exclusion criteria: (1) intervention methods that are unclear or 
mixed with other exercises; (2) studies without analyzable data, such 
as studies that do not report values (i.e., mean, standard deviation, and 
sample size) used to calculate effect size; (3) unclear description of 
participant age.

To eliminate duplicate entries from the search results, the EndNote 
X9 software was employed. Then, two reviewers conducted an 
independent assessment of the titles and abstracts of the articles to 
ascertain their suitability for inclusion in the study. Further review was 
not conducted for studies that did not meet the inclusion criteria. 
Unexcluded studies were assessed by two reviewers (YD and XK) Full 
text. Discrepancies or uncertainties were addressed through 
deliberation including a third assessor (JY).

Data extraction and quality assessment

Two reviewers independently extracted data from randomized 
controlled trials according to standardized forms, including (the name of 
the first author, the year of publication, the sample size, gender, age, type 
of traditional Chinese medicine intervention, control intervention, 
intervention frequency, intervention duration, primary outcome 
measures, and measurement tools and Indicators for pre- and post-
testing). In the event of any ambiguous or insufficient information in the 
study, it is imperative to reach out to the first author for clarification and 
to acquire the necessary details. This study used the Cochrane 5.1.0 
version bias risk tool to assess the quality of the included randomized 
controlled trials. The assessment criteria covered seven items, namely 
random sequence generation, allocation concealment, blinding of 
participants and personnel, blinding of outcome assessors, incomplete 
outcome data, selective reporting, and other biases. Each item was 
classified as high risk, low risk, or unclear risk of bias. The criteria for 
judgment were as follows: if random sequence generation and allocation 
concealment were not stated, it was considered high risk; considering the 
special nature of sports intervention, if blinding was not implemented 
during the intervention and blinding was not used for outcome 
assessment, it was considered unclear risk; if loss to follow-up and data 
exclusion were not reported, it was considered high risk, and if not 
mentioned, it was considered unclear risk; if there was no selective 
reporting, it was considered low risk; if there were no other biases that 
could cause risk, it was considered low risk. Two reviewers (DY and KX) 
completed the assessment work. If there were differences in the evaluation, 
the two reviewers would discuss the differences, and if the differences 
could not be resolved, the third reviewer would be consulted and make 
the final decision.

Data synthesis and analysis

Firstly, we performed a meta-analysis using Review Manager 5.4. 
Considering that the outcome measure was a continuous variable and 
there were significant differences in the scoring tools for anxiety and 

depression measures among the articles, we used the standard deviation 
(SMDs) and 95% CI as the effect measures. When p  < 0.05, it was 
considered statistically significant. In the heterogeneity test, we used the 
I2 test. If the heterogeneity was small (p < 0.1, I2 < 50%), a fixed-effects 
model was used. If the heterogeneity was large (p  > 0.1, I2  > 50%), a 
random-effects model was used, and subgroup analysis was conducted to 
explore the source of heterogeneity (Borenstein et al., 2010).

We performed network meta-analysis using Stata 15.1 software 
and conducted inconsistency tests using node analysis (Shim et al., 
2017). If p > 0.05, it indicates that there was no statistically significant 
difference between direct and indirect comparisons, and the two 
results were consistent, so a consistency model analysis was used. 
Otherwise, an inconsistency model was used. By comparing the 
cumulative probability plot area and the area under the curve, the 
ranking of interventions was determined. A higher SUCRA value 
indicated a better effect of the intervention (Salanti et al., 2011). In 
addition, to evaluate the robustness of the research results and 
determine whether the results were influenced by the characteristics 
of the studies, sensitivity analysis was conducted based on the baseline 
characteristics of the patients. After excluding studies involving 
non-Chinese populations and studies using physical exercise as the 
control group, new meta-analyses were performed, and the combined 
effect sizes remained within the 95% confidence interval, indicating 
that the research results were robust. To evaluate publication bias, 
we examined the funnel plot for potential signs of bias. If the effect 
sizes of the studies included in the analysis were evenly distributed, 
this suggests minimal publication bias in the network meta-analysis.

Results

Study inclusion and selection

Through a systematic search of 6 databases, a total of 30 RCTs 
involving 2,806 participants were included, and the methods for literature 
screening were described. After removing duplicate articles, a total of 587 
articles were included through title and abstract screening, while a total 
of 452 articles were excluded from the analysis as they did not meet the 
inclusion criteria. A comprehensive review of the remaining 153 articles 
resulted in the exclusion of 104 irrelevant studies. This included 13 reports 
that were clinical guidelines, 16 articles that were inaccessible, 17 articles 
with inappropriate intervention, 20 articles with no control group, 6 
articles with mean age < 55 years, and 33 articles not RCTs. Finally, this 
network meta-analysis included 30 published randomized controlled 
trials, involving a total of 2,806 participants, comparing the effects of Tai 
Chi, Qigong (Ba Duan Jin, Yi Jin Jing, Liu Zi Jue), and control groups on 
improving anxiety and depression in older adults. These studies, mostly 
from China, were published between 2011 and 2021. The interventions 
in the included trials mainly consisted of Tai Chi and Qigong (Ba Duan 
Jin, Yi Jin Jing, Liu Zi Jue). Most trials used routine care, education, or 
other non-aerobic exercises as controls. The duration of each intervention 
varied from 20 to 120 min per session, and the frequency ranged from 1 
to 7 times per week. In these 30 randomized controlled trials, the majority 
of anxiety assessments were conducted using the Generalized Anxiety 
Scale (GAS), while depression assessments were done using the Geriatric 
Depression Scale (GDS). Figure 1 depicts the process of study selection 
for eligible studies, while Table 1 presents the characteristics of the studies 
included in this network meta-analysis.
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Assessment of risk of bias and quality of 
studies

The quality of the selected studies was evaluated using the 
Cochrane risk-of-bias tool, and the findings are presented in Figure 2. 
The majority of the trials (94%) included in the analysis presented a 
description of random allocation and exhibited a minimal risk in terms 
of randomized allocation. Among the RCTs included, 11 (52%) offered 
a concise account of the random sequence generation process, utilizing 
either a computer or a random number table. The majority of trials had 
unclear allocation hidden risks, and only 11 trials (35%) with a single-
blind design had a low risk of performance bias. Due to exercise being 
the intervention, a limited number of studies (26%) implemented 
blinding techniques for participants and personnel. A total of 25 
studies (81%) showed an unclear assessment of outcome blindness. A 
total of 24 studies (77%) provided detailed explanations for the loss of 
follow-up during the experimental process. Only six studies (19%) 
provided the clinical registration numbers for the experiments.

Traditional meta-analysis

We conducted a traditional meta-analysis to compare the effects 
of TCM exercise interventions with non-TCM exercise interventions, 
which include physical exercise, routine care, daily activities, and 

health education. The results indicated that TCM exercise significantly 
reduced anxiety (SMD = −0.82, 95% CI = −1.39, −0.26, p = 0.004) and 
depression (SMD = −0.63, 95% CI = −0.85, −0.41, p < 0.01) compared 
to non-TCM exercise therapy. The findings of the traditional meta-
analysis can be seen in Figure 3.

Network meta-analysis

We performed a network meta-analysis to evaluate and rank 
the comparative impacts of different interventions on anxiety. 
The network diagram in Figure  4A displays 14 studies and 8 
interventions related to anxiety. The node splitting analysis 
indicated a value of p greater than 0.05 and a PSRF value of 1, 
indicating model convergence and relatively robust results. 
Therefore, we chose the consistency model for the subsequent 
network analysis.

The results of the network meta-analysis are shown in Figure 5A, 
and compared with UC, Tai Chi (SMD: −0.27, 95% CI: −1.89, 1.46), 
Liu Zi Jue (SMD: −0.15, 95% CI: −3.63, 3.33), Yi Jin Jing (SMD: −0.39, 
95% CI: −3.17, 2.39), Ba Duan Jin (SMD: −0.30, 95% CI: −3.08, 2.48), 
routine daily activities (SMD: 0.83, 95% CI: −1.24,2.89), health 
education (SMD: 0.38, 95% CI: −2.19,2.96), physical exercise (SMD: 
2.14, 95% CI: −1.08,5.36) had better efficacy. As shown in the 
probability ranking table in Figure 6A, Tai Chi exercise had the highest 

FIGURE 1

The flow of literature search and selection process.
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probability of being the best intervention for anxiety in older adults 
(68.3%), followed by Yi Jin Jing (63.6%).

Figure  4B displays the network graph with depression as the 
outcome indicator, encompassing 27 studies and 7 interventions. The 
consistency model was utilized to compare different interventions 
following node segmentation and node split analysis. In Figure 5B, it 
is evident that compared to UC, Tai Chi (SMD: −0.68, 95% CI: −1.06, 
−0.30), Ba Duan Jin (SMD: −0.58, 95% CI: −1.35,0.20), Yi Jin Jing 
(SMD: −0.47, 95% CI: −1.28,0.33), routine daily activities (SMD: 0.28, 
95% CI: −0.34,0.89), health education (SMD: −0.16, 95% CI: 
−0.78,0.45), and physical exercise (−0.12, 95% CI: −0.73,0.50) all 
showed better efficacy. Moreover, as indicated in the probability 
ranking table in Figure 6B, Tai Chi exercise demonstrated the highest 
likelihood of being the optimal intervention for depression among 
older adults (87.8%), followed by Ba Duan Jin (74.1%).

Publication bias

We utilized anxiety and depression as outcome measures and 
created funnel plots using STATA software version 15.1. The results from 
the funnel plots for anxiety and depression (Figure 7) indicated that they 
were mainly symmetrical, suggesting the absence of publication bias.

Sensitivity analysis

To assess the robustness of the results and investigate the 
heterogeneity contributed by each study, sensitivity analyses were 
performed by individually excluding each study. Subsequently, 
subgroup analyses were conducted to explore the impact of different 
study characteristics on the observed effects and identify potential 

TABLE 1 Detailed characteristics of each of the included literature studies.

Study Country

Sample 
size

Mean age years Intervention Frequency and 
period

Outcome 
measures

Outcome

E C E C E C

Bonab and Parvaneh 

(2022)

Iran 35 35 60.00–70.00 Tai Chi Routine daily activities Three 60-min sessions/12 weeks DAS Anxiety

Liu et al. (2018) China 30 30 60.90 ± 4.28 61.72 ± 3.54 Tai Chi Routine daily activities Three 60-min sessions/24 weeks GDS Depression

Liao et al. (2018) China 55 52 71.80 ± 7.29 71.75 ± 8.20 Tai Chi Health education Three 50 min sessions/3 months GDS Depression

Ge et al. (2022) China 32 33 70.16 ± 5.40 72.91 ± 6.61 Tai Chi Routine daily activities Three 60-min sessions/8 weeks GDS Depression

Song et al. (2022) China 20 20 64.15 ± 8.56 Tai Chi Health education Three 60-min sessions/12 weeks SAS.SDS Anxiety depression

Li et al. (2019) China 163 163 63.61 ± 6.62 65.44 ± 5.79 Tai Chi e Physical exercise Seven 60-min sessions/6 months SAS.SDS Anxiety depression

Redwine et al. (2020) USA 24 23 63.00 ± 9.00 67.00 ± 7.00 Tai Chi Usual care Two 60-min sessions/16 weeks BDI-IA Depression

Lam et al. (2014) China 171 218 77.20 ± 6.30 78.30 ± 6.60 Tai Chi Physical exercise Three 30-min sessions/1 year CSDD Depression

Hsu et al. (2016) China 30 30 80.70 ± 9.68 81.77 ± 6.32 Tai Chi Routine daily activities Three 40 min sessions /26 weeks GDS Depression

Chou et al. (2004) China 7 7 72.60 ± 4.20 Tai Chi Usual care Three 45 min sessions/3 months CES-D Depression

Ma et al. (2018) China 79 79 70.20 ± 10.25 69.70 ± 10.84 Tai Chi Usual care Three to five 90 

sessions/6 months

CES-D Depression

Leung et al. (2013) Australia 19 19 73.00 ± 8.00 Tai Chi Usual care Five 30 min sessions/12 weeks HADS Anxiety depression

Yeh et al. (2020) American 61 31 68.60 ± 9.20 68.10 ± 6.70 Tai Chi Health education Three 30 min sessions/12 weeks CES-D Depression

Yildirim et al. (2016) Turkey 30 30 62.90 ± 6.50 64.40 ± 7.50 Tai Chi Physical exercise Three 1 h sessions/12 weeks GDS Depression

Solianik et al. (2021) Lithuania 15 15 ≥60.00 Tai Chi Usual care Two 60 min sessions/10 weeks HADS Anxiety depression

Noradechanunt et al. 

(2017)

Australia 13 13 66.60 ± 6.70 Tai Chi Physical exercise Two 90 min sessions/24 weeks CES-D Depression

Lavretsky et al. (2011) Turkey 36 37 69.10 ± 7.00 70.00 ± 7.40 Tai Chi Health education One 2 h sessions/10 weeks HAMA.HAMD Anxiety depression

Irwin et al. (2014) USA 48 25 66.30 ± 7.40 66.40 ± 7.70 Tai Chi Health education 120 min/week for 4 months IDS-C Depression

Tsang et al. (2013) China 21 17 79.67 ± 6.55 80.65 ± 4.36 Ba Duan Jin Usual care Three 45-min sessions/12 weeks HRSD Depression

Gao (2016) China 45 42 57.20 ± 8.70 56.70 ± 9.00 Liu Zi Jue Routine daily activities Five to seven 30 min 

sessions/3 months

HAMA Anxiety

Zhong et al. (2006) China 109 94 63.17 ± 5.80 62.06 ± 6.10 Yi Jin Jing Usual care Five 1 h sessions/1 year SCL-90 Anxiety depression

Sun et al. (2022) China 30 30 62.03 ± 7.37 65.23 ± 6.29 Yi Jin Jing Routine daily activities Seven 40 min sessions/3 weeks HAMD Depression

Wei (2013) China 80 88 69. 40 ± 7. 10 70. 90 ± 7.80 Ba Duan Jin Usual care Six to seven 1 h 

sessions/5 months

SCL-90 Anxiety depression

Kan (2008) China 35 30 ≥60.00 Tai Chi Routine daily activities Seven 30 min sessions/6 months CMI Anxiety depression

Yuan et al. (2016) China 30 66.33 ± 5.56 67.47 ± 3.82 Tai Chi Usual care Five 20–40 min sessions/12 weeks HAMD Depression

Liu (2016) China 32 31 66.30 ± 2.70 65.80 ± 3.20 Tai Chi Usual care Five 60 min sessions /16 weeks SCL-90 Anxiety depression

Liao (2015) China 40 40 63. 10 ± 4. 20 62. 80 ± 3. 65 Tai Chi Usual care Three 60 min sessions /24 weeks SCL-90 Anxiety depression

Hong et al. (2017) China 60 60 ≥60.00 Tai Chi Routine daily activities Four 60 min sessions /8 weeks SCL-90 Anxiety depression

Li et al. (2017) China 30 30 65.83 ± 5.71 56.27 ± 5.40 Tai Chi Routine daily activities Five to six 80 min sessions 

/6 months

HAMA Anxiety

Huang et al. (2019) China 36 38 81.9 ± 6.0 81.9 ± 6.1 Tai Chi Usual care Three 20 min sessions/10 months GDS depression

E, Experiment group; C, control group; DAS, death anxiety scale; GDS, Geriatric Depression Scale; SAS, Self-rating Anxiety Scale; SDS, Self-rating depression Scale; BDI-IA, The 21-item Beck Depression 
Inventory − 1A; CSDD, Cornell Scale for Depression in Dementia; CES-D, Center for epidemiologic studies depression scale; HADS, Hospital Anxiety and Depression Scale; IDS-C, Inventory of 
Depressive Symptomatology; HRSD, Hamilton Rating Scale of Depression; HAMA, Hamilton Rating Scale of Anxiety; HAMD, Hamilton Rating Scale of Depression; CMI, Cornell Medical Index.
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FIGURE 2

Quality assessment of included studies.

sources of heterogeneity. The results showed that even after excluding 
any single study in the sensitivity analysis, the results remained robust.

Discussion

As the global population continues to age, mental health 
significantly impacts the daily lives of older adults. The complex causes 
of anxiety and depression have made it difficult to develop 
interventions that are both effective and safe. In recent years, exercise 
therapy, including both active and passive activities, has gained 
recognition as an alternative approach to addressing these conditions. 
In China, the “Healthy China 2030” plan, issued by the Central 
Committee of the Communist Party of China, specifically aims to 
address common psychological issues such as anxiety and depression. 
It emphasizes the importance of strengthening psychological and 
behavioral interventions (Tan et al., 2019).

Recently, there has been a significant rise in the utilization of TCM 
exercise treatments. to address anxiety and depression among the 
older adult population. These therapies include practices such as Yi Jin 
Jing, Wu Qin Xi, Ba Duan Jin, and Tai Chi. As alternatives to 
pharmacological treatments, these four traditional exercise forms offer 
distinct philosophies and methodologies that differ from Western 
pharmaceutical approaches. They adopt a holistic perspective on the 
human body and prioritize achieving harmony through physical 
therapeutic techniques. By incorporating principles such as differential 
diagnosis and treatment, balancing the Yin-Yang aspects, and 
harmonizing deficiencies and excesses, these exercise modalities 
accurately represent the intricacies and transformational principles of 

TCM in promoting meridian flow and dialectical treatment (Cheng 
et al., 2023). TCM’s holistic perspective integrates various theories, 
including the Yin-Yang concept, health preservation, meridian theory, 
and Chinese philosophy, into a therapeutic framework known as 
“treating both the internal and external.” This strategy emphasizes the 
utilization of TCM exercises to enhance physical health and alleviate 
anxiety and depression.

Previous studies have not identified the most effective TCM 
intervention for treating depression and anxiety. Therefore, 
we evaluated the effectiveness of different TCM exercises for treating 
anxiety and depression in older adults using direct and indirect 
evidence. The included studies consisted of 30 randomized controlled 
trials that compared various types of TCM exercises to a control 
group. We analyzed anxiety and depression scores over treatment 
durations ranging from 3 weeks to 1 year. Our network meta-analysis 
ranked the SUCRA values for anxiety as follows: Tai Chi > Liu Zi 
Jue > Yi Jin Jing > Ba Duan Jin > routine daily activities > health 
education > physical exercise > usual care. The probability ranking for 
depression was: Tai Chi > Ba Duan Jin > Yi Jin Jing > routine daily 
activities > health education > physical exercise > usual care.

This study analyzed the improvement of non-pharmacological 
treatments for anxiety and depression in older adults, which is 
consistent with the results of previous traditional meta-analyses (Yin 
et al., 2021). The four types of traditional Chinese medicine exercises 
included in the study have all been shown to some extent to improve 
anxiety and depression in older adults, with tai chi being proven as the 
most beneficial intervention. Based on this, the study included four 
types of traditional Chinese medicine exercises as non-pharmacological 
treatment models, and further evaluated their therapeutic efficacy 
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FIGURE 3

Pairwise meta-analysis of TCM Exercise on anxiety (A) and depression (B). Meta-analysis results for pair-wise comparisons represented by SMD and 
95% credible interval.

https://doi.org/10.3389/fpsyg.2023.1290471
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Dong et al. 10.3389/fpsyg.2023.1290471

Frontiers in Psychology 08 frontiersin.org

FIGURE 4

The network structure of the analyzed treatment comparisons for the outcome of anxiety (A) and depression (B).

FIGURE 5

Results of the network meta-analysis (SMD vs. 95% CI) of the effects different TCM exercise on anxiety (A) and depression (B) in the adults.

compared to traditional non-pharmacological treatments such as daily 
activities, health education, and sports activities. It is worth noting that 
we found tai chi to be effective in improving anxiety and depression in 
older adults.

Tai Chi, as a conventional healthcare modality, is a moderate-
intensity aerobic fitness exercise that is deemed safe and dependable. 
It exerts beneficial effects on blood harmonization, cardiac function 
enhancement, and balance improvement, and is frequently employed 
in the management of chronic cardiovascular diseases, chronic lung 
diseases, and degenerative joint diseases (Gao et al., 2021; Wiedenmann 
et  al., 2023). Typically comprising 12 or 24 postures, each lasting 
30–60 min, Tai Chi has been the subject of numerous studies 
demonstrating its potential to ameliorate anxiety and depression, as 
well as enhance the quality of life in older adults (Qin et al., 2021; Wang 
et al., 2021; Zhao et al., 2021). This effect may be related to the reduced 
activity of the sympathetic nervous system caused by Tai Chi exercise. 

Researchers found that Tai Chi exercise can induce the production of 
certain special cytokines, such as transforming growth factor-β and 
interleukin-10, by measuring the levels of cortisol in saliva. The 
production of these cytokines helps improve quality of life and reduce 
psychological stress (Esch et al., 2007). Our findings are consistent with 
the results of previous systematic review studies, Tai Chi exercise when 
one of the effective ways to treat anxiety and depression. As a leisure 
activity, Tai Chi has the characteristics of safety, low exercise intensity, 
and not being affected by the venue, which can help older adults to 
reduce the weakening of physical and cognitive functions due to aging, 
the negative impact and economic burden, etc. (Wang et al., 2016). 
However, a randomized controlled study found that tai chi had a 
limited effect on depression in older adults. This may be because the 
control group engaged in simple physical exercises, while tai chi is 
more complex and harder for participants to accept. Additionally, in 
an unsupervised setting, participants found it difficult to consistently 
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adhere to tai chi practice (Noradechanunt et al., 2017). Fortunately, this 
study considers Tai Chi as a potential non-pharmacological alternative 
for improving anxiety and depression in older adults. However, further 
clarification is needed as most participants in the experiments were 
aware of receiving Tai Chi intervention, which may lead to an 
expectancy effect when reporting anxiety and depression levels, 
resulting in a tendency to report better outcomes. This could 
potentially affect the objectivity of the experimental results. 
Additionally, the lack of blinding may introduce bias in the assessment 
of outcomes, thereby impacting the accuracy of the results. Taking 
these factors into consideration, it is necessary to establish the most 
effective treatment plan tailored to different levels of anxiety and 
depression, to develop more precise and individualized 
treatment strategies.

This study shows that Qigong (including Liu Zi Jue, Yi Jin Jing, 
and Ba Duan Jin) has an effect on anxiety and depression, which is 
consistent with the results of previous traditional meta-analyses (Yin 

and Dishman, 2014). Qigong, as a traditional Chinese medicine 
exercise modality, encompasses practices aimed at healthcare, 
maintenance of well-being, and disease elimination (Jahnke et al., 
2010). It involves the integration of breath regulation, physical activity 
adjustment, and consciousness regulation (harmonizing breath, body, 
and mind) as a comprehensive approach to fortifying the body’s 
resilience, preventing and curing diseases, prolonging life, and 
developing potential (Chan et al., 2012). Mainly based on extreme 
abdominal breathing as the five viscera and six internal organs exercise 
method, can significantly enhance the cardiopulmonary function and 
digestion and absorption function, and make a person calm and quiet, 
mainly used in the treatment of chronic pulmonary diseases (Xiao 
et al., 2020; Gao et al., 2021). Therefore, its SUCRA values of anxiety 
and depression behind Tai Chi. The evidence from our research to 
date has found that Qigong may be  less suitable for older people 
suffering from anxiety and depression compared to Tai Chi. However, 
this needs further confirmation.

FIGURE 6

Anxiety (A) and depression (B) rank probability.

FIGURE 7

Publication bias of four Chinese traditional exercises on anxiety (A) and depression (B). In the picture (A), A is Tai Chi, B is Liu Zi Jue, C is Yi Jin Jing, D is 
Ba Duan Jin, E is routine daily activity, F is health education, G is physical activity, and H is usual care. In the picture (B), A is Tai Chi, B is Ba Duan Jin, C 
is Yi Jin Jing, D is routine daily activity, E is health education, F is physical activity, and G is usual care.
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Overall, our research has certain clinical significance. Firstly, our 
study provides evidence for the benefits of incorporating four types of 
traditional Chinese medicine exercises in alleviating anxiety and 
depression in older adults. By conducting a systematic review and 
analysis of different traditional Chinese medicine exercise 
interventions, our research offers valuable information for the use of 
these exercises as treatment options for anxiety and depression in 
older adults. Secondly, our study fills the research gap by comparing 
the clinical effectiveness of different traditional Chinese medicine 
exercise techniques in managing anxiety and depression in older 
adults. By comparing four different interventions of traditional 
Chinese medicine exercises, our research contributes to understanding 
the relative effectiveness of different forms of traditional Chinese 
medicine exercises in improving mental health outcomes. Lastly, our 
study utilizes traditional meta-analysis and network meta-analysis 
methods to analyze the data. The combination of these two methods 
allows for a more comprehensive evaluation of the included studies 
and a quantitative assessment of the effectiveness of traditional 
Chinese medicine exercise interventions. Therefore, these evidence-
based findings can be recommended to clinical practitioners as more 
accurate non-pharmacological treatment options for older adults 
experiencing anxiety and depression.

Our study has several limitations. Firstly, significant heterogeneity 
was observed in the traditional meta-analysis, which may be due to 
variations in patients’ practice frequency, treatment duration, and 
daily habits. Additionally, the control group utilized different 
intervention measures, including other types of physical exercise, 
which may have already had some positive effects on physical activity. 
This could potentially mask the differences between the experimental 
and control groups, making the actual impact of physical exercise on 
anxiety and depression less clear. Moreover, the control group 
included individuals who did not engage in any exercise, which may 
contribute to higher levels of anxiety and depression, making the 
differences between the experimental and control groups more 
apparent. Fortuitously, the network meta-analysis did not reveal any 
inconsistencies or variations, indicating the absence of heterogeneity 
in the findings. However, in some of the included studies, the 
effectiveness of the treatment may have been compromised, which 
may have affected our findings. Second, due to the characteristics of 
TCM exercise therapy, the implementation of blinding participants is 
either unfeasible or challenging, thereby giving rise to potential biases 
in the study. Therefore, it is necessary to conduct large-scale RCTs 
using rigorous methods to test our findings. Nonetheless, our research 
continues to offer dependable data for making therapeutic decisions 
in geriatric individuals afflicted by anxiety and depression. Moreover, 
it is imperative to exercise caution when interpreting the findings of 
this study, primarily attributable to the paucity of research studies 
concerning qigong (Ba Duan Jin, Wu Qin Xi, Yi Jin Jing, Liu Zi Jue) 
and the limitations of SUCRA. Therefore, it is necessary to increase 
more randomized controlled studies on Qigong. In addition, there are 
various traditional Chinese forms of exercise. This network meta-
analysis only includes Tai Chi, Ba Duan Jin, Yi Jin Jing, and Liu Zi Jue 
for analysis, and it only focuses on older participants. Therefore, 
caution should be  exercised when generalizing this conclusion to 
other populations, and further research is needed to validate 
the results.

In forthcoming research endeavors, there is a paramount necessity 
to enhance the objectivity, standardization, and overall quality of 

research trial designs. To improve the reliability and effectiveness of 
research, the method of double-blind randomized controlled trials can 
be  adopted to reduce intervention effects and biases. Whenever 
feasible, a direct comparison between Tai Chi and different Qigong 
practices should be prioritized to minimize the risk of bias in indirect 
comparison studies and to scientifically select non-pharmacological 
treatment approaches that yield better clinical outcomes.

Conclusion

The results of the Network Meta-analysis show that TCM exercise 
therapy can improve anxiety and depression in older adults. Among 
the four TCM exercise therapies included, Tai Chi may be a preferred 
option for treating anxiety and depression in older adults. 
Nevertheless, further research is required to validate the effectiveness 
of this exercise therapy through larger and more rigorous clinical trials.
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