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Abstract 
Background: This systematic review and meta-analysis aimed to evaluate the effects of traditional mind-body exercises on fall 
risk test scores and balance in older adults.

Methods: The systematic search covered multiple databases, including PubMed, Cochrane Library, Embase, Web of Science, 
China National Knowledge Infrastructure (CNKI), Wanfang, and Weipu (VIP), with the search period spanning from the inception 
of each database to December 10, 2025. We included randomized controlled trials evaluating the effects of traditional mind-body 
exercises on fall risk test scores and balance in older adults. Study quality was assessed using the Cochrane Risk of Bias Tool. 
Meta-analysis was performed using Stata 15 software and a random-effects model.

Results: A total of 31 randomized controlled trials involving 3622 participants were included. Pooled analyses showed lower 
fall risk test scores (standardized mean difference [SMD] = −0.56, 95% confidence interval [CI]: −0.84 to −0.28) and higher Berg 
Balance Scale scores (WMD = 2.60, 95% CI: 1.47–3.72) in the intervention groups than in the control groups. Heterogeneity was 
very high for Berg Balance Scale scores (I2 = 95.6%). Subgroup results for fall risk test scores were Baduanjin (BDJ) [SMD = −0.82, 
95% CI (−1.25, −0.38)] and Tai Chi (TC) [SMD = −0.41, 95% CI (−0.70, −0.11)]. For Berg Balance Scale scores, results were 
BDJ [WMD = 2.91, 95% CI (1.02, 4.8)], TC [WMD = 2.37, 95% CI (0.83, 3.9)], and Wuqinxi (WQX) [weighted mean difference 
(WMD) = 4.80, 95% CI (1.40, 8.20)]. Examples of protocols used in the included trials included Tai Chi twice weekly for 55 minutes 
per session over 8 weeks, Baduanjin 3 times weekly for 40 minutes per session over 12 weeks, and Wuqinxi 4 times weekly for 
60 minutes per session over 12 weeks.

Conclusion: Low-certainty evidence suggests that Tai Chi and Baduanjin may reduce fall risk test scores and improve balance in 
older adults, while Wuqinxi may improve balance. These findings should be interpreted cautiously and do not establish a reduction 
in actual fall incidence.

Abbreviations: BDJ = Baduanjin, CI = confidence interval, GRADE = Grading of Recommendations Assessment, Development 
and Evaluation, PRISMA = Preferred Reporting Items for Systematic Reviews and Meta-Analyses, PROSPERO = International 
Prospective Register of Systematic Reviews, SMD = standardized mean difference, TC = Tai Chi, VIP = Weipu, WMD = weighted 
mean difference, WQX = Wuqinxi.
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1. Introduction
As the global population ages, health issues among the elderly 
have become a critical public health concern.[1] According to 
United Nations data, by 2050, individuals aged 60 and above 
will constitute over 20% of the world’s population.[2] This demo-
graphic shift presents multifaceted health challenges, with falls 
and their consequences emerging as one of the most prevalent 

and harmful health issues affecting older adults. Research indi-
cates that approximately 28% to 35% of older adults world-
wide experience a fall each year.[3] Falls are not only a leading 
cause of fractures and death among the elderly but are also 
closely associated with multiple long-term health issues, includ-
ing hip fractures, head injuries, prolonged bed rest, functional 
decline, and mental health problems.[4,5]
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Falls often inflict dual physical and psychological trauma 
on the elderly. Following a hip fracture, approximately half 
of participants face extended recovery periods, with 15% to 
20% succumbing to complications or prolonged bed rest.[6] 
Furthermore, falls can instill a fear of falling, leading to 
reduced mobility and creating a vicious cycle that diminishes 
quality of life and independence.[7] Research indicates that 
falls among the elderly result from multiple intertwined fac-
tors. Beyond physiological factors (such as diminished muscle 
strength, joint function deterioration, and reduced balance), 
environmental factors (obstacles in living spaces, slippery 
surfaces, inadequate lighting) and psychological factors (fear 
of falling) also play significant roles.[8,9] Balance, which refers 
to an individual’s ability to maintain a stable posture while 
stationary or in motion,[10] plays a crucial role in fall pre-
vention but generally declines with advancing age. Reduced 
physical strength and coordination make older adults more 
susceptible to falls.[11] Fall incidents among the elderly often 
result in severe injuries and long-term functional impair-
ment. Therefore, improving balance is considered key to fall 
prevention.

In recent years, traditional mind-body exercises have 
received increasing attention as forms of physical activity for 
older adults. These practices emphasize coordinated move-
ment, breathing, and relaxation.[12] Previous research has 
examined their potential benefits for balance and outcomes 
related to falls.[13-15] However, uncertainty remains regarding 
their effects on fall risk test scores and balance across dif-
ferent exercise modalities. Therefore, this systematic review 
and meta-analysis aimed to evaluate the effects of traditional 
mind-body exercises on fall risk test scores and Berg Balance 
Scale scores in older adults and to explore the findings across 
exercise types. Actual fall incidence was not evaluated in this 
meta-analysis.

2. Materials and methods
This systematic review and meta-analysis were reported in 
accordance with PRISMA (Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses) guidelines.[16] This 
study was preregistered with the International prospective reg-
ister of systematic reviews (PROSPERO) under the registration 
number: CRD420261288757.

2.1. Ethical approval and informed consent

Ethical approval and informed consent were not required 
because this systematic review and meta-analysis used aggre-
gate data from previously published studies and did not involve 
participant recruitment or access to identifiable individual-level 
data.

2.2. Inclusion criteria

Study design: All published randomized controlled trials (RCTs) 
examining the effects of traditional mind-body exercises on fall 
risk test scores and/or balance in older adults.

Participants: Healthy older adults aged ≥60 years, or older 
adults at high risk of falls (those with balance issues, gait disor-
ders, or a history of falls).

Interventions: Traditional mind-body exercise interventions, 
including but not limited to TC (Tai Chi), WQX (Wuqinxi), BDJ 
(Baduanjin), PLT (Pilates).

Comparison groups: Any nonintervention or control group, 
including usual care, educational interventions, or other types of 
exercise interventions.

Primary outcomes: Fall risk test scores and Berg Balance 
Scale scores.

2.3. Exclusion criteria

Study design: Case reports, case-control studies, cross-sectional 
studies, review articles, conference abstracts, and non-peer- 
reviewed literature.

Participants: Elderly individuals under 60 years of age or with 
severe health conditions (severe cardiovascular disease, cognitive 
impairment) rendering them unsuitable for mind-body exercise.

Interventions: Interventions not classified as traditional mind-
body exercises, such as strength training, endurance training, or 
other modern fitness methods.

Comparison groups: Studies lacking an effective control 
group or failing to clearly report the intervention content of the 
control group.

Outcome measures: Studies lacking valid quantitative data 
on fall risk test scores and/or balance, or employing ineffective 
or inappropriate outcome measurement tools.

Data quality: Studies failing to meet minimum quality stan-
dards, providing insufficient data, or employing inadequate ana-
lytical methods, thereby precluding valid meta-analysis.

2.4. Literature search

We searched PubMed, Cochrane Library, Embase, Web of 
Science, China National Knowledge Infrastructure (CNKI), 
Weipu (VIP), and Wanfang. The specific search strategy encom-
passed interventions (Mind-Body Therapies, Tai Chi, Qigong, 
Baduanjin, Liuzijue, Yijinjing), study populations (“older 
adults,” “elderly”), and combined keywords using Boolean 
operators (AND, OR, NOT). Standardized retrieval was 
achieved through Medical Subject Headings (MeSH) terms. The 
search period spanned from the inception of each database to 
December 10, 2025. The detailed search strategy is presented in 
Table S1, Supplemental Digital Content 1.

2.5. Data extraction

In this systematic review and meta-analysis, data extraction 
was conducted following the recommended process outlined 
in the PRISMA 2020 guidelines. Two independent researchers 
extracted data from the included studies based on predefined 
criteria. During data extraction, for each study, basic informa-
tion was first recorded, including authors, publication year, sam-
ple size, and participants’ baseline characteristics (age, gender, 
health status). Subsequently, information regarding the interven-
tion measures was extracted, including the type of traditional 
mind-body exercise, intervention duration, session frequency, 
and session duration. Additionally, primary outcome measures 
related to fall risk test scores and balance in older adults were 
extracted.

For outcomes concerning fall risk and physical balance ability, 
we specifically extracted the following data: fall risk scores and 
the Berg Balance Scale scores. When studies reported data from 
multiple follow-up time points, we selected the longest-term 
follow-up data for analysis. Where data were incomplete or 
unclear, we obtained missing information by contacting original 
authors or estimated values using appropriate statistical meth-
ods (imputation techniques). Discrepancies between 2 extractors 
were resolved through discussion, with third-party researchers 
arbitrating when necessary. All extracted data were recorded in 
Excel spreadsheets for subsequent statistical analysis.

2.6. Risk of bias

In this study, we used the Risk of bias ROB 2 tool[17] to assess 
the quality of the included randomized controlled trials (RCTs). 
This tool evaluates the risk of bias across 5 key domains: ran-
domization process, intervention implementation, missing data, 
measurement bias, and reporting bias. Quality assessments were 
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conducted by 2 independent researchers, with any disagree-
ments arbitrated by a third researcher. The risk of bias for each 
study was categorized as “low risk,” “high risk,” or “Some con-
cerns.” All assessment results were discussed in the appendix, 
and the potential impact of risk of bias on study outcomes was 
discussed.

2.7. GRADE assessment

To systematically assess the quality of the evidence included 
in the study, this research used the GRADE (Grade of 
Recommendations Assessment, Development, and Evaluation)[18] 
system to rate the final evidence. The GRADE system is a tool 
widely used in clinical research that comprehensively evaluates 
the quality of evidence by assessing factors such as study design, 
risk of bias, consistency, directness, and precision. According to 
the GRADE system, evidence quality is divided into 4 levels: 
high, moderate, low, and very low.

2.8. Data analysis

Statistical analyses were performed using Stata version 15.0 
(StataCorp, College Station). Fall risk test scores were pooled 
using standardized mean differences (SMDs) with 95% confi-
dence intervals (CIs), as the included studies assessed the same 

outcome using different measurement scales. Berg Balance Scale 
scores were pooled using weighted mean differences (WMDs) 
with 95% CIs because this outcome was measured using the 
same scale across studies. All meta-analyses, including sub-
group analyses, were performed using random-effects models to 
account for between-study variability.

Statistical heterogeneity was assessed using Cochran Q 
test and quantified using the I2 statistic. I2 values of approx-
imately 25%, 50%, and 75% were interpreted as indicating 
low, moderate, and high heterogeneity, respectively. Random-
effects models were used irrespective of the observed degree of 
heterogeneity. Exploratory subgroup analyses were conducted 
according to the type of mind-body exercise. Leave-one-out 
sensitivity analyses were performed by sequentially excluding 
each study and recalculating the pooled effect estimate to assess 
the influence of individual studies and the robustness of the 
findings.

Funnel plots were visually inspected, and Egger regression 
test was used to explore small-study effects. These assessments 
were interpreted cautiously because funnel plot asymmetry can 
arise from factors other than publication bias. In particular, the 
assessment of fall risk test scores was considered exploratory 
because only 7 studies were available, limiting the power of the 
asymmetry test. The absence of statistically significant asym-
metry was not considered evidence that publication bias was 
absent.

Figure 1.  Literature search flow chart.
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Table 1

Table of basic characteristics of the literature.

Study Year Country Sample size
Gender 
(M/F) Mean age (yr) Comorbidity Intervention Outcomes

ZC Sun 2020 China BDJ: 30
UT: 30

15/45 BDJ: 73.96
UT: 72.53

Osteoporosis BDJ: 50 min/session; 3 sessions/wk; 12 mo F1

ZY Ma 2022 China TC: 50
UT: 45

NR TC: 68.15
UT: 66.69

NR TC: 30 min/session; 4 sessions/wk; 6 mo F1; F3

WY Du 2018 China BDJ: 94
UT: 63

92/108 BDJ: 65.36
UT: 67.21

NR BDJ: 60 min/session; 5 sessions/wk; 6 mo F3

XH Guan 2017 China TC: 40
UT: 40

NR NR Parkinson TC: 60 min/session; 5 sessions/wk; 6 mo F3

BB Tong 2024 China BDJ: 52
UT: 52

43/61 BDJ: 79.48
UT: 78.44

NR BDJ: 20 min/session; 2 sessions/d; 28 d F3

XY Shi 2017 China BDJ: 52
UT: 52

53/51 BDJ: 64.7
UT: 65.5

NR BDJ: 30–40 min/session; 3 sessions/day; 12 weeks F3

C Wang 2019 China BDJ: 42
UT: 42

46/38 BDJ: 66.4
UT: 66.6

psychiatric BDJ: 30 min/session; 2 sessions/d; 12 wk F3

D Hong 2018 China TC: 37
UT: 35

37/35 TC: 59.23
UT: 69.97

NR TC: 30 min/session; 1 session/wk; 6 mo F1

ZF Li 2019 China BDJ: 44
UT: 44

28/60 BDJ: 65.1
UT: 65.5

Senile osteoporosis BDJ: 30–40 min/session; 24 wk F3

CZ Peng 2023 China TC: 45
UT: 43

88/0 TC: 63.6
UT: 63.1

NR TC: 50 min/session; 1 session/d, 6 sessions/wk; 24 wk F1

SP Zhou 2020 China BDJ: 20
UT: 20

17/23 BDJ: 72.67
UT: 73.25

Sarcopenia BDJ: 40 min/session; 1 session/d; 8 wk F1; F3

J Zhou 2020 China BDJ: 30
UT: 31

25/36 BDJ: 59.70
UT: 61.13

NR BDJ: 30 min/session; 1 session/d, 5 sessions/wk; 3 mo F3

X Wu 2017 China BDJ: 60
UT: 60

36/84 BDJ: 70.63
UT: 70.55

NR BDJ: 2 sessions/d; 30 d F3

YN Zhao 2016 China TC: 20
CON: 21

13/28 TC: 68.8
CON: 69.9

NR TC: 90 min/session; 3 sessions/wk; 16 wk F1

L Day 2015 Australia TC: 204
UT: 205

152/351 TC: 77.6
UT: 77.8

NR TC: 60 min/session; 2 sessions/wk; 48 wk F1; F3

Birimoglu 2017 Turkey TC: 20
UT: 24

23/21 NR NR TC: 35–40 min/session; 2 sessions/wk; 12 wk F3

QY He 2025 China TC: 17
UT: 19

13/23 TC: 57.4
UT: 58.6

Senile knee osteoarthritis TC: 35–40 min/session; 4 sessions/wk; 8 wk F3

L Hosseini 2018 Iran TC: 30
UT: 30

33/27 NR NR TC: 55 min/session; 2 sessions/wk; 8 wk F3

FZ Li 2012 United States TC: 65
UT: 65

84/46 TC: 68
UT: 5869

Parkinson TC: 60 min/session; 2 sessions/wk; 24 wk F1

CM Xiao 2021 China WQX: 34
UT: 34

45/23 WQX: 70.7
UT: 70.2

knee osteoarthritis WQX: 60 min/session; 4 sessions/wk; 12 wk F3

M Mao 2024 United States TC: 40
Stretching: 31

17/42 TC: 78.3
Stretching: 79.9

NR TC: 60 min/session; 4 sessions/wk; 16 wk F3

J Pan 2025 China TC: 12
UT: 12

7/17 TC: 65.17
UT: 62.89

Knee osteoarthritis TC: 60 min/session; 3 sessions/wk F3

S Xie 2025 China BDJ: 22
UT: 20

21/21 BDJ: 64.6
UT: 63.7

NR BDJ: 40 min/session; 3 sessions/wk; 12 wk F1

J. Song 2022 China TC: 20
UT: 20

0/40 TC: 64.15
UT: 64.15

Knee osteoarthritis TC: 60 min/session; 3 sessions/wk; 12 wk F3

GL Xie 2018 China TC: 120
UT: 124

169/75 TC: 60.9
UT: 60.1

NR TC: 60 min/session; 5 sessions/wk F3

M Roller 2018 United States PLT: 27
UT: 28

17/38 PLT: 78.52
UT: 76.68

NR PLT: 45 min/session; 1 session/wk; 10 wk F3

IH Logghe 2009 Netherlands TC: 138
UT: 131

78/191 TC: 77.5
UT: 76.8

NR TC: 60 min/session; 2 sessions/wk; 13 wk F3

CM Xiao 2016 China BDJ: 48
UT: 48

67/29 BDJ: 68.17
UT: 66.52

NR BDJ: 45 min/session; 4 sessions/wk; 6 mo F3

Yildirim 2025 Turkey TC: 30
UT: 30

25/35 TC: 72.07
UT: 70.97

NR TC: 60 min/session; 2 sessions/wk; 15 wk F3

LL Duan 2024 China BDJ: 523
UT: 505

297/731 BDJ: 68.32
UT: 70.44

NR BDJ: 45 min/session; 4 sessions/wk; 6 mo F3

BDJ = Baduanjin, CON = control group, F1 = Fall Risk Test, F3 = Berg Balance Scale scores, M/F = male/female, min = minutes, NR = not reported, PLT = Pilates, TC = Tai Chi, UT = usual treatment, 
WQX = Wuqinxi.
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3. Results
As shown in Figure 1, PubMed (n = 1043), Embase 
(n = 1265), Cochrane Library (n = 885), Web of Science 
(n = 1628), CNKI (n = 20), Wanfang (n = 36), and VIP 
(n = 25) yielded a total of 4902 articles. After remov-
ing 1224 duplicate records, 3638 articles were excluded 
based on title and abstract screening, and 9 articles 
were excluded after full-text review. Ultimately, 31  
articles[19-49] were included for analysis.

3.1. Basic characteristics of the included literature

This study included a total of 31 randomized controlled trials 
involving 3622 participants. Interventions comprised BDJ, 
TC, WQX, and PLT, with participants aged 60 to 80 years. 
Detailed baseline characteristics are presented in Table 1.

3.2. Risk of bias results

This study employed the Risk of Bias 2.0 tool for quality assess-
ment. Results (Figs. S1 and S2, Supplemental Digital Content 

Figure 2.  Forest plot of the meta-analysis of fall risk test scores. CI = confidence interval, SMD = standardized mean difference.

Figure 3.  Forest plot of the subgroup meta-analysis of fall risk test scores. BDJ = Baduanjin, CI = confidence interval, SMD = standardized mean difference, 
TC = Tai Chi.
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2) indicate that among the 31 included studies, 22 reported 
their randomization methods, whereas the remaining 9 pro-
vided insufficient details. Using the GRADE approach (Table 
S2, Supplemental Digital Content 3), the certainty of evidence 
was low-quality for fall risk test scores and very low for Berg 
Balance Scale scores.

3.3. Meta-analysis results

3.3.1. Fall risk test scores.  Seven studies reported on fall risk 
test scores, with significant heterogeneity (I2 = 56.2%, P = .033). 
Analysis using a random-effects model (Fig. 2) indicated that 
traditional mind-body exercises reduced fall risk test scores in 
older adults [SMD = -0.56, 95% CI (−0.84, −0.28)]. Sensitivity 
analysis (Fig. S3, Supplemental Digital Content 4) indicated 
robust results unaffected by any single study. Subgroup analysis 
by intervention type (Fig. 3) showed that BDJ [SMD = −0.82, 
95% CI (−1.25, −0.38)] and TC [SMD = −0.41, 95% CI (−0.70, 
−0.11)] were associated with lower fall risk test scores.

3.3.2. Berg Balance Scale scores.  Twenty-four studies 
reported Berg Balance Scale scores. The pooled analysis (Fig. 4) 
using a random-effects model showed higher Berg Balance 
Scale scores in the intervention groups than in the control 
groups (WMD = 2.60, 95% CI (1.47, 3.72)), with very high 
heterogeneity (I2 = 95.6%, P = .001). Leave-one-out sensitivity 
analyses (Fig. S4, Supplemental Digital Content 5) indicated 
that no single study substantially influenced the pooled 
estimate. However, this finding does not resolve concerns 
about heterogeneity or increase the certainty of the evidence. 
Exploratory subgroup analyses by intervention type (Fig. 5) 
showed that BDJ [WMD = 2.91, 95% CI (1.02, 4.8)], TC 

[WMD = 2.37, 95% CI (0.83, 3.9)], and WQX [WMD = 4.8, 
95% CI (1.4, 8.2)] were associated with higher Berg Balance 
Scale scores.

3.4. Publication bias

This study employed funnel plots and Egger test to assess pub-
lication bias. Results (Figs. S5 and S6, Supplemental Digital 
Content 6) indicate that funnel plots for fall risk test scores 
(Egger P = .092) and Berg Balance Scale scores (Egger P = .914) 
were symmetrical. Egger tests did not detect statistically signifi-
cant asymmetry; however, publication bias cannot be excluded, 
particularly for fall risk test scores, for which only 7 studies 
were available.

4. Discussion
The findings of this systematic review and meta-analysis suggest 
that traditional mind-body exercises may improve fall risk test 
scores and Berg Balance Scale scores in older adults. Subgroup 
analyses suggested lower fall risk test scores for BDJ and TC and 
higher Berg Balance Scale scores for BDJ, TC, and WQX. These 
findings should be interpreted cautiously because the certainty 
of evidence was low for both outcomes, and substantial hetero-
geneity was observed, particularly for the Berg Balance Scale 
scores (I2 = 95.6%). Improvements in these test scores do not 
establish a reduction in actual fall incidence.

Seven studies were included in the meta-analysis of fall risk 
test scores. The pooled analysis showed lower fall risk test 
scores in the intervention groups than in the control groups, 
with heterogeneity across studies (I2 = 56.2%). Sensitivity anal-
ysis indicated that no single study substantially influenced the 

Figure 4.  Forest plot of the meta-analysis of Berg Balance Scale scores. CI = confidence interval, WMD = weighted mean difference.
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pooled estimate. Subgroup analyses also showed lower fall risk 
test scores for BDJ and TC. These findings suggest potential ben-
efits of mind-body exercises for fall risk test scores. However, 
the low certainty of evidence limits confidence in the estimated 
effects.[50,51] Because this meta-analysis evaluated fall risk test 
scores rather than actual fall events,[52] the findings do not 
demonstrate reduced fall incidence or establish the effectiveness 
of these interventions for preventing falls.[53]

The pooled analysis showed higher Berg Balance Scale scores 
in the intervention groups than in the control groups. However, 
substantial heterogeneity was observed (I2 = 95.6%, P = .001), 
indicating considerable variability across studies and limiting 
the generalizability of the pooled estimate. Sensitivity analysis 
indicated that no single study substantially influenced the pooled 
estimate, but this finding does not resolve concerns about het-
erogeneity or establish broad applicability.[54] Subgroup analy-
ses showed higher Berg Balance Scale scores for BDJ, TC, and 
WQX. These subgroup findings should be interpreted cautiously 
and do not establish the superiority of one exercise modality 
over another.[55,56] Overall, the low certainty of evidence limits 
confidence in the estimated benefits for balance.

5. Clinical significance
With the growing elderly population, falls and related health 
issues have become a major global public health challenge. 
According to the World Health Organization, an estimated 

684,000 people die from falls worldwide each year, making falls 
a significant factor affecting their quality of life and health sta-
tus. According to our findings, it appears that mind-body exer-
cises may reduce fall risk test scores and improve Berg Balance 
Scale scores in older adults. The clinical importance of the 
observed difference remains uncertain.

6. Strengths and limitations
A strength of this systematic review and meta-analysis is the 
synthesis of evidence from 24 studies reporting Berg Balance 
Scale scores and 7 studies reporting fall risk test scores. 
Random-effects models were used to account for between-study 
variability, while sensitivity analyses examined the influence 
of individual studies on the pooled estimates. Subgroup anal-
yses provided exploratory findings across exercise types. These 
approaches support the interpretation of the available evidence 
but do not eliminate heterogeneity, increase the certainty of evi-
dence, or establish comparative effectiveness between exercise 
modalities.

Several limitations should be considered. First, substantial 
heterogeneity was observed for the Berg Balance Scale scores 
(I2 = 95.6%), which may reflect differences in participant char-
acteristics, intervention protocols, and study methods. Although 
random-effects models account for between-study variability, 
they do not remove heterogeneity, and the potential applicabil-
ity of the pooled findings remains limited. Second, the certainty 

Figure 5.  Forest plot of the subgroup meta-analysis of Berg Balance Scale scores. BDJ = Baduanjin, CI = confidence interval, PLT = pilates, TC = Tai Chi, WMD 
= weighted mean difference, WQX = Wuqinxi.
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of evidence was rated as low for both fall risk test scores and 
very low for Berg Balance Scale scores according to GRADE, 
limiting confidence in the estimated effects. Third, the included 
studies generally had small sample sizes, and variations in exer-
cise frequency and intensity may have contributed to differences 
in outcomes. Fourth, this meta-analysis assessed fall risk test 
scores and balance scores rather than actual fall incidence, so 
the findings cannot establish a preventive effect on falls. Finally, 
insufficient long-term follow-up evidence limits conclusions 
about the persistence of any benefits.

7. Conclusion
This study suggests that TC and BDJ may reduce fall risk test 
scores and improve balance in older adults, while WQX may 
improve balance. Representative protocols included TC twice 
weekly for 55 minutes per session over 8 weeks, BDJ 3 times 
weekly for 40 minutes per session over 12 weeks, and WQX 4 
times weekly for 60 minutes per session over 12 weeks. These 
protocols represent examples from the included studies, and the 
optimal exercise dose remains uncertain. The findings should 
be interpreted cautiously because of the very high heterogene-
ity in Berg Balance Scale scores (I2 = 95.6%) and the very low 
certainty of evidence. Improvements in these test scores do not 
establish a reduction in actual fall incidence. Future research 
should further explore optimal intervention strategies for differ-
ent mind-body exercises and validate their effects in larger and 
more diverse populations. Additionally, how to implement these 
interventions in real-world settings, particularly in promoting 
mind-body exercises among older adults, will be a key direction 
for future studies.
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