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Effects of mind—body exercise on
physical ability, mental health and
quality of life in stroke patients:

a systematic review and
meta-analysis

Jin Dong, Jinjin Chi* and Desheng Wang

Physical Education Institute, Shanxi University, Taiyuan, China

Purpose: To systematically evaluate the effects of mind—body exercise on
physical ability, mental health and quality of life in stroke patients.

Methods: According to the PRISMA statement, we searched Web of science,
Pubmed, Embase, Sinomed, CNKI, Wanfang, and VIP databases to collect
randomized controlled trials on the effects of mind—body exercise on improving
balance function, motor capacity, walking function, depression and quality
of life in stroke patients. The search was conducted in January 2024. Review
Manager5.3 was used for statistical analysis of the data.

Results: A total of 33 randomized controlled trials with a total of 1985 participants
were included. The results of meta-analysis showed: Mind—body exercise had a
significantly effect on balance ability [MD = 5.64, 95%Cl| = 4.17, 711, p < 0.00001],
upper limb motor ability [MD = 6.98, 95%CI = 1.96, 12.01, p = 0.006 < 0.01], lower
limb exercise capacity [MD = 3.55, 95% CI = 0.31, 6.78, p = 0.03 < 0.05], exercise
capacity [MD = 7.24, 95% Cl = 4.36, 10.12, p < 0.00001], depression [MD = —-3.28,
95%Cl = —=3.86, —2.69, p < 0.00001] and quality of life [MD = 10.62, 95%Cl = 5.17,
16.06, p = 0.0001 < 0.01]. However, mind—body exercise did not affect walking
ability [MD = -1.82, 95%Cl = —4.20, 0.57, p = 0.14 > 0.05]. The results of subgroup
analysis showed: Qigong (Baduanijin) exercise for more than four weeks, 6-10
times a week, 15-40 min each time can significantly improve balance function and
quality of life in stroke patients.

Conclusion: Mind—-body exercise can be used as a supplement therapy to
conventional rehabilitation therapy, which is not only low intensity, high safety,
but also because it is not limited to the site, can be accepted by most people
and accelerate the rehabilitation process of stroke.
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1 Introduction

Stroke, also known as cerebrovascular disease, refers to insufficient blood supply or
bleeding in specific areas of the brain. In most cases, it can lead to cell death, functional
impairment, and impaired neurological function that reflects the location and size of brain
regions (1). It has become a global health challenge. Although there are great geographical
differences in the epidemiological statistics of stroke, its significant characteristics include high
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incidence rate, morbidity, mortality and disability rates, among which
the incidence of low - and middle-income countries, especially
Eastern Europe and Sub Saharan Africa, is the highest (2). According
to the 2019 Global Burden of Disease Study (3), stroke remains the
second leading cause of death and the third leading cause of death and
disability worldwide. Stroke is often accompanied by hemiplegia,
depression, motor disorders, cognitive impairment, and other
sequelae, which seriously affect an individual’s physical function,
mental health, and quality of life.

Aerobic exercise is considered a key component of stroke
rehabilitation (4). There is evidence to suggest that aerobic training
is a safe intervention that can not only increase the recruitment of
exercise units in stroke patients, prevent muscle atrophy, and improve
their exercise ability; It can also increase the maximum oxygen
uptake level of stroke patients and reduce cardiovascular risk (5, 6).
In addition, resistance exercise is also considered a safe and effective
tool to support post stroke recovery, which can improve upper and
lower limb muscle strength, motor function, and quality of life in
stroke patients (7). These exercises are all based on physical training
aimed at changing the patients physical function. However, stroke
patients also have psychological health issues, such as anxiety,
depression, and sleep problems (8). About one third of patients suffer
from depression after stroke, and the incidence rate of PSD in the past
2 years is between 11 and 41% (9). Therefore, we should not only
focus on the physical impact of stroke patients, but also emphasize
their mental recovery.

Mind-body exercise is a multifaceted form of physical activity that
combines exercise sequences, respiratory control, and attention
regulation (10). The characteristics of this form of exercise are deliberate
slow movements, symmetrical postures, stretching and relaxation of
muscles and bones, controlled breathing, and mental focus (11). It is
worth noting that Tai Chi, yoga, and qigong are widely recognized as
the most popular ways of mind-body exercise (12). The study by Zou
etal. (11) showed that mind-body exercise has a significant impact on
depression, daily living activities, and mobility in stroke patients, but has
no positive impact on sleep quality. Su et al’s research shows that three
mind-body exercises, Tai Chi, Qigong, and yoga, can significantly
improve the quality of life of patients. Among them, Tai Chi has shown
the most comprehensive improvement in balance, limb movement
function, daily life activities, and depression (13). Chen et al’s research
suggests that mind-body exercise can have a beneficial impact on
balance ability in the short term (14). The above evidence indicates that
mind-body exercise can not only improve the physical function of
stroke patients, but also have a certain impact on their mental health.

At present, there are few literature reviews on the impact of
mind-body on stroke patients, and there is a lack of
recommendations for exercise prescriptions. In this study, Tai Chi,
Qigong (Baduanjin) and yoga were included as mind-body exercise
interventions. This article will conduct a meta-analysis to
consolidate existing evidence and elucidate the rehabilitation effects
of mind-body exercise on the physical function, mental health, and
daily activities of stroke patients, with the aim of conducting a
relatively comprehensive study on its outcome indicators. In
addition, by studying the effects of different intervention methods,
durations, cycles, and frequencies on patient balance function,
relevant exercise prescriptions are formulated to lay a theoretical
foundation for enhancing balance function in stroke patients in
clinical settings.
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2 Research methods
2.1 Literature search strategy

Under the guidance of PRISMA guidelines, the study was
conducted using various databases including Web of Science, PubMed,
Embase, Cochrane Library, CNKI, Wanfang, and VIP. The search was
focused on journal articles, with the search period ending on January
26, 2024. Chinese search terms included “mind-body exercise,” “Tai
chi” “Qigong,” “yoga,”
include: “mind-body exercise;, “Tai Chi} “Taijiy “Qigong,
“Baduanjin,” “Yoga,” “Stroke,” “Cerebrovascular Accident;” “CVA;
Accident,”

» o« » o«

“Cerebrovascular Stroke,” “Apoplexy;,” “Cerebral Stroke,” “Acute

Baduanjin” and “stroke” English search terms

“Cerebrovascular ~ Apoplexy,  “Brain  Vascular
Stroke,” “Acute Cerebrovascular Accident” et al. The language of the
included studies were limited to English and Chinese. The search
strategies used in this study for Web of Science is presented in

Supplementary Table 1.

2.2 Eligibility criteria

2.2.1 Types of studies

In this review, the types of studies included are parallel controls in
randomized controlled trials (RCTs). Cross design or other types will
be excluded. In addition, the participants, interventions, controls,
indicators, etc. of the meet the

outcome study must

following requirements.

2.2.2 Types of participants

The age of the participants is >18 years old, meeting the diagnostic
criteria for stroke, and has been confirmed by CT or MRI. In the stage
of stroke recovery. The participants were conscious, and had no
cognitive dysfunction. Participants with severe sequelae, such as
mobility impairments, were excluded.

2.2.3 Types of interventions

In this review, we consider “mind-body exercise” as an
intervention method for stroke patients, including Tai Chi, Qigong
(Baduanjin), and yoga. The experimental group can only involve

one type of mind-body exercise, and mixed exercise will
be excluded.

2.2.4 Types of comparators

In this review, we first excluded studies without control groups. In
the control group, routine care, traditional rehabilitation training
(balance function training, walking ability training, et al) and
stretching will be retained. For example, a control group with tai chi
or resistance exercise will be excluded.

2.2.5 Types of outcomes measures
The results reported from each embedded RCT included at least
one of the following outcomes:

1. Balance ability: Berg Balance Scale (BBS).

2. Motor ability: Motor Function Scale (Fugl-Meyer, FMA).
3. Walking ability: Timed Up-and-go Test (TUGT).

4. Mental health: Hamilton Depression Scale (HAMD).
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5. Quality of life: Barthel Index Rating Scale (BI), Modified
Barthel Index Rating Scale (MBI).

2.3 Literature management and data
extraction

Document management using Endnote X20. Two reviewers (JC
and EL) independently screened the titles and abstracts of the citations
retrieved from seven electronic databases, removed duplicates, and
identified eligible randomized controlled trials based on inclusion
criteria. After reading the full text of the above qualified literature, the
final included literature can be determined after exclusion. Two
reviewers work together to resolve differences. If the discrepancy
persists, a third reviewer (JD) will be invited to adjudicate.

The basic data were extracted from the included literature. The
contents of literature extraction include: (1) Author and publication
year; (2) Gender of subjects and sample size; (3) Age of the subject; (4)
Intervention measures in the experimental group (time, frequency
and method); and (5) Outcome indicators.

2.4 Literature bias risk assessment

Based on the Cochrane risk Bias assessment tool (15), Review
Manager 5.3 software was used to conduct the assessment. The quality
of the included literature was evaluated on six indicators, including
random allocation scheme, allocation scheme hiding, blind method,
outcome data integrity, selective reporting of research results, and
other biases. At the same time, PEDro scale (16) was used to evaluate
the quality of the included studies, which included 11 items: the first
item did not score, and each other item scored 1, a total of 10 points.
A score of 3 and below is considered low quality, 4-5 is medium
quality, 6-8 is high quality, and 9-10 is very high quality.

2.5 Statistical analysis

In this study, Review Manager5.3 software was used for analysis.
Since the outcome indicators of the included literatures were
continuous variables with the same measurement unit, mean
difference (MD) and 95% confidence interval (CI) were used as the
effect scale for analysis. The purpose of the meta-analysis was to derive
the average effect size from different studies (17). In statistics, p-values
are based on tests of significance, it is the probability that the event will
happen by chance if the null hypothesis is true. The p-value is a
number between 0 and 1 that the researcher interprets when deciding
whether to reject or retain the null hypothesis (18). When p < 0.01, the
result is highly significant. When 0.01 < p <0.05, there was a
significant difference between the experimental group and the control
group, and the results of meta-analysis were statistically significant. Q
test is often used to evaluate heterogeneity. When p > 0.1, it indicates
no heterogeneity (19). The variance can be used to describe the extent
of variability in effect across studies (19, 20), it ranges from 0 to 100%.
The Cochrane Handbook provides a rough yet widely used rule to
interpret this measure: I* <40% may indicate unimportant
heterogeneity, 30% < I < 60% may represent moderate heterogeneity,
50% < I* <90% may represent substantial heterogeneity, and
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75% < I* < 100% implies considerable heterogeneity (21). When there
is heterogeneity among the included studies, in which case, the
random effects model was used for meta-analysis, and sensitivity
analysis and subgroup analysis were performed to determine the
source of heterogeneity. Funnel plot was used to analyze publication
bias. This study mainly discusses the rehabilitation effect of different
mind-body exercises on stroke patients.

3 Results
3.1 Literature search results

Through the search of various databases, a total of 1799 articles
were obtained. After importing the literature management software
Endnote 20 to remove duplicate literatures, a total of 958 literatures were
included. After reading the titles and abstracts of the literatures, 873
irrelevant literatures were excluded and 85 were left after preliminary
screening. After further reading the full text, a total of 32 (22-54) RCT
literatures were included in the meta-analysis. Furthermore, an
additional literature was acquired through alternative methods, and a
total of 33 literatures were ultimately included (Figure 1).

3.2 Basic features of the included literature

The basic characteristics of the included literatures are shown in
Tables 1, 2. A total of 33 literatures (22-54) were included, including
1985 stroke patients, including 1,019 patients in the experimental
group and 966 patients in the control group. Published from 2009 to
2024. A total of three mind-body exercises are involved, including 16
items of Tai Chi (22, 23, 27, 28, 30-34, 36, 38, 42, 44, 46, 49, 52), 15
items of Qigong (Baduanjin) (24, 25, 35, 37, 39-41, 43, 44, 47, 48, 50,
51,53, 54) and 2 items of Yoga (26, 29).

There was no statistical difference in the comparison of general
data between the experimental group and the control group in each
RCTS, which was comparable. There was no statistical difference in
the comparison of general data between the experimental group and
the control group in each RCTS, which was comparable.

3.3 Quality assessment of included
literature

In the analysis of 33 studies (22-54), all studies reported the
baseline condition of patients. Among them, 4 studies (22, 29, 46, 48)
utilized computer randomization and were evaluated as low risk.
Additionally, 16 studies (24, 25, 31, 36, 39-45, 47, 49, 51-54)
employed the random number table method and were also evaluated
as low risk. One study (23) randomized participants based on
discharge order, while another study (33) used randomization
according to sex, age, and lesion type. The remaining studies
mentioned randomization without specifying the method. Only a
study (44) mentioned single blindness. Only one study (48) reported
allocation concealment and was evaluated as low risk in this aspect.
Similarly, only one study (41) blinded outcome evaluators and was
considered low risk in this regard. All studies had complete outcome
data, and explanations for any lost follow-up or withdrawals were
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Screening diagram of included references.

provided, without impacting the outcomes, leading to them being
evaluated as low risk. None of the studies exhibited selective reporting
of results (Table 3 and Figure 2).

The PEDro scores of the included studies ranged from 6 to 8
points, indicating that these studies were of high quality.

3.4 Results of meta-analysis

3.4.1 Influence of mind—body exercise on balance
ability of stroke patients (BBS index)

Among the included literatures, a total of 21 literatures (22-24,
26-29, 31, 33, 35, 39, 41-45, 47, 48, 52, 53) reported the effects of
mind-body exercise on the balance ability of stroke patients, involving
a total of 1,267 stroke patients. The results of meta-analysis (Figure 3)
showed that the total effect size and 95%CI of the combined study
were 5.64 [4.17,7.11], p < 0.00001. The results showed that the balance
ability increased significantly after exercise intervention, which was
significantly different from the control group. Heterogeneity test
(I* = 87%), I* > 75% indicated significant heterogeneity. A random
effects model was selected for meta-analysis, and the source of
heterogeneity was explored.

In order to explore the sources of heterogeneity, sensitivity
analysis was used in the overall study to exclude the included studies
one by one and assess the impact of each study on the index of
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balance ability. The results of meta-analysis showed that there was
little difference in heterogeneity among all studies, the exclusion of
one article had little impact on the index of balance ability, and the
results of meta-analysis were stable. The traditional funnel plot was
used to test publication bias, and the funnel plot could form a good
left-right symmetric distribution without significant publication
bias (Figure 4).

In order to further explore the sources of heterogeneity, subgroup
analysis was conducted from four aspects: intervention mode,
intervention cycle, intervention frequency, and intervention time
(Table 4). In terms of intervention methods, Qigong (Baduanjin) has a
significant effect on improving the balance function of stroke patients;
In terms of intervention cycle, intervention for >4 weeks had a
significant effect on improving the balance function of stroke patients;
In terms of intervention time, 15-40 min of intervention has a
significant effect on improving the balance function of stroke patients.
In terms of intervention frequency, 6-10 interventions per week have
a significant effect on improving balance function in stroke patients.

3.4.2 Effects of mind—body exercise on motor
ability of stroke patients (FMA index)

Among the included literatures, a total of 16 literatures (21
research reports) (31, 35-38, 41-46, 48-53) reported the impact of
mind-body exercise on the motor ability of stroke patients, involving
a total of 1,120 stroke patients.
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TABLE 1 Summary of the included studies.

Author and
year

Country

Total simple

Age (EG/CQG)

10.3389/fpubh.2024.1432510

Course of disease (EG/CG)

Au-Yeung 2009 (22) Hong Kong 114 66/48 61.7 £10.5/65.9 + 10.7 >6mon

Liu 2009 (23) China 48 25/23 52.13 +14.13/53.51 +£ 12.63 17.65 + 5.34d/18.73 + 8.78d
Bai 2011 (24) China 60 42/18 53.7+4.5/51.3+75 43.2+6.53d/38.5 £ 6.12d
Cai 2011 (25) China 60 43/17 60.27 +10.48/61.27 + 7.42 >6mon

Schmid 2012 (26) USA 47 30/28 63.9 +8.7/60.2 + 8.9 >6mon

Yang 2013 (27) China 100 66/34 54.3 +£13.8/55.2 + 14.6 26-63d

Xv 2014 (28) China 80 38/42 60.14 +10.25/48.23 + 12.32 47.34 +£22.56d/45.21 + 25.42d
Immink 2014 (29) South Australia 22 9/13 56.1 £13.6/63.2+17.4 81.6 £77.5m/23.3 £12.5m
Zheng 2015 (30) China 106 58/48 59 +13/60 + 12 First or multiple

Zhou 2015 (31) China 22 Unknown 35-70 <6mon

Kim 2015 (32) Korea 22 13/9 53.45 + 11.54/55.18 + 10.20 Unknown

Fu 2016 (33) China 60 37/23 59.7 +7.6/60.3 + 8.4 <3mon

Yang 2016 (34) China 60 41/19 60.71 + 7.32/58.56 + 8.52 First

Tian 2017 (35) China 60 36/24 543+4.7/53+4.3 Unknown

Zhao 2017 (36) China 60 39/21 53.85+11.69/51.38 + 14.83 First, steady within 1w

Cui 2018 (37) China 43 27/16 53.67 £12.98/55.33 + 14.32 47.32 +16.83d/45.84 + 14.12d
Li2018 (38) China 60 33/27 71.03 +8.21/71.06 + 8.33 110.7 + 13.69d/102.60 + 13.8d
Ding 2019 (39) China 113 64/49 55.37 £4.71/56.32 + 3.17 6.72 +2.36w/7.11 + 1.59w
Wei 2019 (40) China 80 38/42 56.1£9.2/58.7 +10.3 15.4 + 3.3mon/13.0 + 2.3mon
Xie 2019 (41) China 40 25/15 51.10 + 12.92/53.95 + 13.00 3.2 + 1.44mon/3.60 + 1.57mon
Zhang 2020 (42) China 60 33/27 68.5 +9.4/65.5 + 10.1 80.3 +30.4d/76.6 + 31.9d
Liu 2021 (43) China 60 21/39 57.58 £5.71/56.85 + 7.47 15.42 + 5.65w/15.61 + 6.11w
Song 2021 (44) Korea 34 21/13 58.72 +17.13/57.18 £ 10.65 7.58 +£5.98/10.94 + 8.50
Zhou 2021 (45) China 70 42/28 69.1 +8.5/69.5+ 8.3 1.91 + 0.73mon/1.88 + 0.84mon
He 2022 (46) China 55 43/12 62.96 + 8.98/62.50 + 10.73 Unknown

Ji2022 (47) China 90 55/35 69.32 + 5.94/68.42 + 6.85 49.36 + 7.48d/48.92 + 6.37d
Liu 2022 (48) China 43 27/16 59.19 + 4.69/57.73 £ 5.55 8.08 £2.99w/9.07 + 3.61w
Tang 2022 (49) China 67 41/26 54.9 £13.1/56.5 + 11.2 36.9 +12.2d/38.4 + 10.8d
Chen 2023 (50) China 80 50/30 62.33 + 6.58/62.41 + 6.63 12.28 + 2.56mon/12.30 + 2.66mon
Tang 2023 (51) China 60 35/25 57.18 £7.71/57.14 + 7.68 4.16 + 1.65mon/4.13 + 1.32mon
Wang 2023 (52) China 17 13/4 49.11 + 11.85/52.88 + 11.79 67.22 + 33.55d/52.50 + 36.50d
Wang 2023 (53) China 60 40/20 62.96 + 6.18/62.94 + 6.17 8.20 + 3.66w/8.17 + 3.65w
Chen 2024 (54) China 42 34/8 52.86 + 14.84/54.14 + 12.30 210.57 + 398.09d/183.67 + 234.44d

M, Male; E, Female; EG, Experimental group; CG, Control group; d, day; w, week; mon, month.

3.4.2.1 Upper limb motor function (FMA-UE index)

Six studies reported the effects of mind-body exercise on upper
limb motor ability in stroke patients. The results of meta-analysis
(Figure 5A) showed that the total effect size and 95%CI of the
combined study were 6.98 [1.96, 12.01], p = 0.006 < 0.01. The results
showed that the exercise ability increased significantly after the
intervention, and there was a significant difference compared with
the control group. Heterogeneity test (I* = 96%), I* > 75% indicated
significant heterogeneity. A random effects model was selected for
meta-analysis, and the source of heterogeneity was explored.

To explore the sources of heterogeneity, sensitivity analysis was
used in the overall study to exclude the included studies one by one
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and assess the impact of each study on the indicators of motor
ability. The study showed that after the article by Cui et al. (37) was
excluded, the heterogeneity was significantly reduced (I* = 78%),
that mean, Cui et al. (37) was the source of heterogeneity of the
influence of mind-body exercise on the upper limb motor ability of
stroke patients.

3.4.2.2 Lower limb motor function (FMA-LE index)

Among them, 6 studies reported the effects of mind-body exercise
on lower limb motor ability of stroke patients. The results of meta-
analysis (Figure 5B) showed that the total effect size and 95%CI of the
combined study were 3.55 [0.31, 6.78], p = 0.03 < 0.05. The results
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TABLE 2 Experimental protocols and outcomes of the included studies.

Author and Intervention measure Instructor Location Outcome

year Cycle Time Frequency [REE

Au-Yeung 2009 E:59 33/26 Tai Chi 12w 1 h (3 h self-exercise) 1w Therapist Community or Day care BBS TUGT 7

(22) centers.
C:55 33/22 Breathing and stretching exercises

Liu 2009 (23) E:24 14/10 Tai Chi 12w 30 min 7Iw Therapist Home BBS 6
C:24 11/13 Routine rehabilitation training

Bai 2011 (24) E:30 20/10 Qigong 6w 20 min 14/w Therapist Hospital BBS 7

(Baduanjin)

C:30 22/8 Balance function training

Cai 2011 (25) E:30 20/10 Qigong 12w 30 min 4-5/w Nurse Community BI 7

(Baduanjin)

C:30 23/7 General health guidance

Schmid 2012 (26) E:37 20/22 Yoga 8w 1h 16/w Therapist Home BBS 7
C:10 10/6 Routine care

Yang 2013 (27) E:50 35/15 Tai Chi 4w 45 min 6/w Therapist Hospital BBS 7

BI

C:50 31/19 Balance function training

Xv 2014 (28) E:40 22/18 Tai Chi 12w 20 min 14/w Therapist Hospital BBS 7
C:40 16/24 Balance function training

Immink 2014 E1l 6/5 Yoga 10w 90 min x 1 + 40 min X 6 7w Yoga teacher Home BBS 7

(29)
C:11 3/8 Routine rehabilitation training

Zheng2015 (30) E:51 27/24 Tai Chi 48w 30 min 14/w Therapist Hospital HAMD 7
C:55 31/24 Routine rehabilitation training

Zhou 2015 (31) E:11 Tai Chi 4w 1h 5/w Therapist Hospital BBS 7

FMA

C:11 Routine rehabilitation training

Kim 2015 (32) E:11 7/4 Tai Chi ‘ 6w ‘ 1h 2/w Researcher Hospital TUGT 7
C:11 6/5 General physical therapy

Fu 2016 (33) E:30 19/11 Tai Chi ‘ 8w ‘ 40 min 6/w Therapist Hospital BBS 6
C:30 18/12 Routine rehabilitation training

Yang 2016 (34) E:30 20/10 Tai Chi ‘ 8w ‘ 15 min 1/w Therapist Hospital BI 7
C:30 21/9 Walking ability training

(Continued)
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TABLE 2 (Continued)

Author and Intervention measure Instructor Location Outcome
year Cycle Time Frequency RS
Tian 2017 (35) E:30 17/13 Qigong 14w 30-40 min 2/w Therapist Hospital BBS 7
(Baduanjin) FMA
C:30 19/11 Conventional treatment
Zhao 2017 (36) E:30 20/10 Tai Chi 8w 30 min 5/w Therapist Hospital FMA 7
HAMD
BI
C:30 19/11 Conventional treatment
Cui 2018 (37) E:24 15/9 Qigong 8w 45 min 3/w Therapist Hospital FMA 7
(Baduanjin)
C:19 12/7 Conventional treatment
Li2018 (38) E:30 17/13 Tai Chi 12w 1h 7w Therapist Hospital FMA HAMD 7
C:30 16/14 Drug therapy
Ding 2019 (39) E:57 33/24 Qigong 4w 20 min 10/w Therapist Hospital BBS 7
(Baduanjin)
C:56 31/25 Balance function training
Wei 2019 (40) E:40 17/23 Qigong 6w 30 min 5/w Therapist Hospital MBI 7
(Baduanjin)
C:40 21/19 Conventional treatment
Xie 2019 (41) E:20 13/7 Qigong 3w 50 min 3/w Therapist Hospital BBS 8
(Baduanjin) FMA
BI
C:20 12/8 General physical therapy
Zhang 2020 (42) E:30 17/13 Tai Chi 4w 20 min 14/w Therapist Hospital BBS 7
FMA
C:30 16/14 Routine rehabilitation training
Liu 2021 (43) E:30 11/19 Qigong 4w 45 min 3/w Therapist Hospital BBS 7
(Baduanjin) FMA
HAMD
C:30 10/20 Drug therapy
Song 2021 (44) E:18 10/8 Tai Chi 24w 50 min 2/w Tai chi instructor Hospital BBS 7
C:16 11/5 Symptom management plan
(Continued)
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TABLE 2 (Continued)

Author and
year

Cycle

Intervention measure

Time

Frequency

Instructor

Location

Outcome
index

Zhou 2021 (45) E:35 20/15 Qigong 12w 30 min 14/w Therapist Hospital BBS
(Baduanjin) FMA
C:35 22/13 Routine rehabilitation training
He 2022 (46) E:29 23/6 Tai Chi 4w 40 min 4/w Therapist Hospital BBS
FMA
C:26 20/6 Conventional treatment
Ji 2022 (47) E:45 26/19 Qigong 8w 15 min 6/w Therapist Hospital FMA
(Baduanjin)
C:45 29/16 Routine rehabilitation training
Liu 2022 (48) E:21 14/7 Qigong 4w 30 min 12/w Therapist Hospital BBS
(Baduanjin) TUGT
C:22 13/9 Conventional treatment
Tang 2022 (49) E:33 21/12 Tai Chi 8w 15 min 6/w Therapist Hospital BBS
FMA
TUGT
MBI
C:34 20/14 Conventional treatment
Chen 2023 (50) E:40 24/16 Qigong 24w 40 min 6-10/w Therapist Hospital FMA MBI
(Baduanjin)
C:40 26/14 Routine rehabilitation training
Tang 2023 (51) E:30 17/13 Qigong 8w 15 min 6/w Therapist Hospital FMA
(Baduanjin) HAMD
C:30 18/12 Drug therapy
Wang 2023 (52) E:9 712 Tai Chi 4w 30 min 7w Therapist Hospital FMA
MBI
C:8 6/2 Conventional treatment
Wang 2023 (53) E:30 20/10 Qigong 4w 20 min 6/w Therapist Hospital BBS
(Baduanjin) FMA
C:30 20/10 Conventional treatment
Chen 2024 (54) E:21 17/4 Qigong 4w 45 min 6/w Therapist Hospital BBS
(Baduanjin) FMA
MBI
C:21 17/4 Routine rehabilitation training

BBS, Berg Balance Scale; FMA, Fugl-Meyer; TUGT, Timed Up-and-go Test; HAMD, Hamilton Depression Scale; BI, Barthel Index Rating Scale; MBI, Modified Barthel Index Rating Scale.

"le 2 buoq

01525+ #202'uandy/6855 0T


https://doi.org/10.3389/fpubh.2024.1432510
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Dong et al.

10.3389/fpubh.2024.1432510

Random sequence generation (selection hias)

Allocation concealment (selection hias)

Blinding of participants and personnel (performance hias)
Blinding of outcome assessment (detection hias)
Incomplete outcome data (attrition hias)

Selective reporting (reporting hias)

Other bias

0% 25% 50% 75%  100%

. Low risk of hias

|:| Unclear risk of hias

[l Hioh risk of bias

FIGURE 2
Risk shift diagram.

showed that the exercise ability increased after the mind-body
exercise intervention, and there was a significant difference compared
with the control group. Heterogeneity test (I* = 96%), I* >75%
indicated significant heterogeneity. A random effects model was
selected for meta-analysis, and the source of heterogeneity
was explored.

To explore the sources of heterogeneity, sensitivity analysis was
used in the overall study to exclude the included studies one by one
and assess the impact of each study on the indicators of motor ability.
The study showed that after the article by Cui et al. (32) was excluded,
the heterogeneity was reduced (I* = 84%), that is, Cui et al. (32) was
the source of heterogeneity of the influence of mind-body exercise on
lower limb motor ability of stroke patients.

3.4.2.3 Motion function (FMA index)

Among them, 9 studies reported the effect of mind-body exercise
on the overall motor ability of stroke patients. The results of meta-
analysis (Figure 5C) showed that the total effect size and 95%CI of the
combined study were 7.24 [4.36, 10.12], p < 0.00001. The results
showed that the exercise ability increased significantly after the
intervention, and there was a significant difference compared with the
control group. Heterogeneity test (I* =91%), I* >75% indicated
significant heterogeneity. A random effects model was selected for
meta-analysis, and the source of heterogeneity was explored.

To explore the sources of heterogeneity, sensitivity analysis was
used in the overall study to exclude the included studies one by one
and assess the impact of each study on the indicators of motor ability.
Studies have shown that there is little difference in heterogeneity
among different studies, and the exclusion of a certain article has little
effect on the overall motor ability of stroke patients.

3.4.3 Influence of mind—body exercise on
walking ability of stroke patients (TUGT index)
Among the included literatures, a total of 4 literatures (22, 32,
47, 48) reported the effects of physical and mental exercise on
walking ability of stroke patients, involving a total of 248 stroke
patients. The results of meta-analysis (Figure 6) showed that the
total effect size and 95%CI of the combined study were — 1.82
[—4.20, 0.57], p = 0.14. The results showed that the walking ability
was improved after exercise intervention, but there was no
significant difference compared with the control group.

Frontiers in Public Health

Heterogeneity test (I* =35%), I’ <40% indicates that the
heterogeneity is small, the fixed effect model was selected for meta-
analysis, and the source of heterogeneity was explored.

In order to explore the sources of heterogeneity, sensitivity
analysis was used in the overall study to exclude the included studies
one by one and assess the impact of each study on the index of balance
ability. Studies have shown that after the article by Liu et al. (47) was
excluded, the heterogeneity was significantly reduced (I = 0%), that
mean, Liu et al. (47) was the main source of heterogeneity in the
impact of mind-body exercise on the walking ability of stroke patients.

3.4.4 Effects of mind—body exercise on
depression in stroke patients (HAMD index)

Among the included literatures, a total of 5 literatures (30, 36, 38,
43, 50) reported the effects of mind-body exercise on post-stroke
depression, involving a total of 346 stroke patients. The results of meta-
analysis (Figure 7) showed that the total effect size and 95%CI of the
combined study were —3.28 [—3.86, —2.69], p < 0.00001. The results
showed that depressive mood improved significantly after exercise
intervention, and there was a significant difference compared with the
control group. Heterogeneity test (I* = 35%), I* < 40% indicates that the
heterogeneity is small, the fixed effect model was selected for meta-
analysis, and the source of heterogeneity was explored.

In order to explore the sources of heterogeneity, sensitivity
analysis was used in the overall study to exclude the included studies
one by one and assess the impact of each study on the index of balance
ability. The study showed that after removing the article of Zheng et al.
(30), the heterogeneity was significantly reduced (I = 0%), that mean,
Zheng et al. (30) was the main source of heterogeneity in the influence
of mind-body exercise on depression in stroke patients.

3.4.5 Effects of mind—body exercise on quality of
life of stroke patients (MBI, Bl index)

Among the included studies, a total of 10 articles (25, 27, 34, 36,
40, 41,48, 49,51, 53) reported the effects of mind-body exercise on the
quality of life of stroke patients. The results of meta-analysis (Figure 8)
showed that the total effect size and 95%CI of the combined study were
10.62 [5.17, 16.06], p =0.0001 < 0.01. The results showed that the
quality of life increased significantly after the mind-body exercise
intervention, and there was a significant difference compared with the
control group. Heterogeneity test (I* =98%), I*>75% indicated
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TABLE 3 Literature quality evaluation.

Author and

year

A

10.3389/fpubh.2024.1432510

Au-Yeung 2009 (22) | Computer randomization Unknown Unknown Unknown Low Low Low
Liu 2009 (23) Random according to discharge order Unknown Unknown Unknown Low Low Low
Bai 2011 (24) Random number table method Unknown Unknown Unknown Low Low Low
Cai 2011 (25) Random number table method Unknown Unknown Unknown Low Low Low
Schmid 2012 (26) Random Unknown Unknown Unknown Low Low Low
Yang 2013 (27) Random Unknown Unknown Unknown Low Low Low
Xv 2014 (28) Random Unknown Unknown Unknown Low Low Low
Immink 2014 (29) Computer randomization Unknown Unknown Unknown Low Low Low
Zheng 2015 (30) Random Unknown Unknown Unknown Low Low Low
Zhou 2015 (31) Random number table method Unknown Unknown Unknown Low Low Low
Kim 2015 (32) Random Unknown Unknown Unknown Low Low Low
Fu 2016 (33) Random according to sex, age and lesion type Unknown Unknown Unknown Low Low Low
Yang 2016 (34) Random Unknown Unknown Unknown Low Low Low
Tian 2017 (35) Random Unknown Unknown Unknown Low Low Low
Zhao 2017 (36) Random number table method Unknown Unknown Unknown Low Low Low
Cui 2018 (37) Random Unknown Unknown Unknown Low Low Low
Li2018 (38) Random Unknown Unknown Unknown Low Low Low
Ding 2019 (39) Random number table method Unknown Unknown Unknown Low Low Low
Wei 2019 (40) Random number table method Unknown Unknown Unknown Low Low Low
Xie 2019 (41) Random number table method Unknown Unknown Blind Low Low Low
Zhang 2020 (42) Random number table method Unknown Unknown Unknown Low Low Low
Liu 2021 (43) Random Unknown Unknown Unknown Low Low Low
Song 2021 (44) Random number table method Unknown Single blind Unknown Low Low Low
Zhou 2021 (45) Random number table method Unknown Unknown Unknown Low Low Low
He 2022 (46) Computer randomization Unknown Unknown Unknown Low Low Low
Ji 2022 (47) Random number table method Unknown Unknown Unknown Low Low Low
Liu 2022 (48) Computer randomization An opaque envelope Unknown Unknown Low Low Low
Tang 2022 (49) Random number table method Unknown Unknown Unknown Low Low Low
Chen 2023 (50) Random Unknown Unknown Unknown Low Low Low
Tang 2023 (51) Random number table method Unknown Unknown Unknown Low Low Low
Wang 2023 (52) Random number table method Unknown Unknown Unknown Low Low Low
Wang 2023 (53) Random number table method Unknown Unknown Unknown Low Low Low
Chen 2024 (54) Random number table method Unknown Unknown Unknown Low Low Low

A, Random sequence generation; B, Allocation hiding; C, Both subjects and interveners were blinded; D, Blind the outcome evaluators; E, Outcome indicator data integrity; F, Selective

reporting of results; G, Other migration sources.

significant heterogeneity. A random effects model was selected for
meta-analysis, and the source of heterogeneity was explored.

To explore the sources of heterogeneity, sensitivity analysis was used
in the overall study to exclude the included studies one by one and
assess the impact of each study on the indicators of motor ability. Studies
have shown that there is little difference in heterogeneity among all
studies, and the exclusion of a certain article has little impact on the
quality of life of stroke patients. The results of meta-analysis are stable,
and the traditional funnel plot is used to test publication bias, and the
funnel plot can form a good left-right symmetric distribution, and there
is no obvious publication bias (Figure 9).
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In order to further explore the sources of heterogeneity, subgroup
analysis was conducted from four aspects: intervention mode,
intervention cycle, intervention frequency, and intervention time
(Table 5). In terms of intervention methods, Qigong (Baduanjin) has
a significant effect on improving the quality of life of stroke patients;
In terms of intervention cycle, intervention for >4 weeks has a
significant effect on improving the quality of life of stroke patients; In
terms of intervention time, 15-40 min of intervention had a
significant effect on improving the quality of life of stroke patients. In
terms of intervention frequency, 6-10 interventions per week have a
significant effect on improving the quality of life of stroke patients.
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Experimental Control Mean Difference Mean Difference
Study or Subgroup _Mean SD_Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Au-Yeung 2009 46.9 54 59 452 7.2 55 55% 1.70 [-0.61, 4.01] T
Bai 2011 4861 567 30 3538 482 30 53% 13.23[10.57,15.89) —
Chen 2024 4895 518 21 4943 504 21 50% -0.48[357 261 T
Ding 2019 5325 574 20 478 977 20 37% 5.45(0.48,10.42] —
Fu 2016 4044 1015 30 2946 967 30 37% 10.98(5.96,16.00)]
He 2022 4817 4591 29 4523 6562 26 5.0% 2.94 [-0.09,5.97] [
Immink 2014 50.7 6.3 11 485 8 1 31% 220[-3.82,8.22) I
Liu 2009 4855 867 24 345 855 24  38% 1405[9.18,18.92)
Liu 2021 4831 271 30 4479 349 30 6.0% 3.52[1.94,5.10] =
Liu 2022 2286 278 23 1932 256 23 6.0% 3.54(2.00,5.08] -
Schmid 2012 46.3 9.1 37 438 6.3 10 38% 2.50[-2.38,7.39] -1
Song 2021 5359 764 18 5225 361 16 4.4% 1.34 [[2.61,5.29] A
Tang 2022 41.4 41 33 385 41 34 58% 2.90[0.94, 4.86] -
Tian 2017 3728 531 29 2615 486 28 53% 11.13[8.49,13.77) —
Wang yizhi2023 5014 654 30 4014 379 30 53% 10.00(7.30,12.70] ==
Xie 2019 5325 5.74 20 478 977 20 37% 5.45(0.48,10.42]
Xy 2014 4353 134 40 36.42 1.28 40 6.4% 7.11[6.54, 7.68] -
Yang 2013 439 54 50 386 54 50 57% 530[3.18,7.42) ==
Zhang 2020 444 7.9 30 387 99 30 40% 570[1.17,10.23]
Zhou 2015 4509 769 11 3882 523 1 3.4% 6.27[0.77,11.77)
Zhou 2021 51.25 613 35 46.24 547 35 53% 5.01[2.29,7.73] -
Total (95% CI) 610 574 100.0% 5.64 [4.17,7.11] <
Heterogeneity: Tau®= 8.74; Chi*= 152.39, df= 20 (P < 0.00001); F= 87% 20 P 5 s 20
Testiorawaral sect 2= £.53 (P = DO0DIT) Favours [experimental] Favours [control]
FIGURE 3
Effects of mind—body exercise on balance ability of stroke patients.
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FIGURE 4
Funnel diagram of the influence of mind—body exercise on balance
ability of stroke patients.

4 Discussion

Meta-analysis has become a key tool for promoting rapid scientific
progress. Through the integration and comprehensive analysis of
scientific results from multiple studies, the effectiveness of scientific
research can be greatly improved (55).

In this meta-analysis, BBS, FMA, and TUGT were employed to
evaluate the physical function changes in stroke patients,
encompassing balance function, motor function, and walking ability.
HAMD was utilized to assess the mental health aspect, specifically
focusing on alleviating depression. The changes of life quality were
evaluated using MBI and BI. These metrics collectively facilitated an
in-depth exploration of the impact of mind-body exercise
interventions on the physical function, mental health, and quality of
life of stroke patients.

Frontiers in Public Health

11

4.1 Influence of mind—body exercise on
the physical function of stroke patients

Post-stroke, individuals commonly face hemiplegia, upper and
lower limb dysfunction, and compromised balance and motor control,
leading to reduced walking ability and unstable gait, potentially
triggering fear of falling or depressive symptoms. The meta-analysis
revealed significant enhancements in balance and motor function
with mind-body exercise, although improvements in walking
function were less pronounced. Combining mind-body exercise with
conventional rehabilitation therapy effectively boosted BBS scores and
balance abilities in stroke patients, aligning with prior research (11,
56). Subgroup analysis highlighted Qigong (Baduanjin) as a promising
rehabilitation therapy for enhancing BBS scores and balance function.
Baduanjin, a traditional Chinese fitness regimen, is universally
applicable and not only enhances musculoskeletal and neuromuscular
functions but also fosters mental relaxation and breathing control,
promoting patient satisfaction and exercise adherence (11). Modern
medical studies (57) demonstrate that Baduanjin, rooted in “breath
regulation,” enhances cortical function and the regulation mechanism
of the cortical-ponto-cerebellar neural circuit, refining bodily
movements and balance. Moreover, a duration of over 4 weeks of
mind-body exercise was found to enhance patients’ balance,
consistent with the findings of Li et al. (58) and Tan et al. (59).
Additionally, 15-40 min of exercise sessions 6-10 times a week
significantly improved balance function.

The FMA score, a primary scale assessing limb motor ability post-
stroke, demonstrated higher scores in the experimental group than the
control group, indicating improved upper and lower limb motor
function and overall motor performance with mind-body exercise,
consistent with previous studies (60, 61). However, there was a high
degree of heterogeneity in the included literature on limb motor
ability, so it was necessary to exclude specific studies to reduce
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TABLE 4 Subgroup analysis of effects of mind—body exercise on balance ability in stroke patients.

Number of studies

Influencing factor

MD [95%Cl] Heterogeneity

12 (%) p-value
Mode
Tai Chi 10 5.42 [3.40, 7.43] 85 <0.00001
Qigong (Baduanjin) 9 6.34 [3.53,9.14] 91 <0.00001
Yoga 2 223 [-1.41,6.17] 0 0.22
Cycle (w)
<4 10 4.59 [2.92, 6.26] 71 <0.00001
>4 11 6.56 [4.27, 8.85] 89 <0.00001
Time (min)
15-40 12 7.44 [5.56,9.32] 88 <0.00001
>40 9 2.99 [1.58, 4.41] 43 <0.0001
Frequency
<6 9 3.76 [1.58, 5.94] 82 0.0007
6-10 6 8.06 [4.93,11.20] 75 <0.00001
>10 6 6.37 [3.84, 8.90] 89 <0.00001

heterogeneity. After excluding the study by Cui et al. (32),
heterogeneity remained high, which may be attributed to differences
in study populations, interventions, and numbers.

The TUGT test, a rapid assessment of functional walking ability,
showed that stroke patients who underwent mind-body exercise
rehabilitation showed improved walking ability, but did not show
statistically significant differences compared with conventional
rehabilitation. Due to the limited number of literatures on this
outcome indicator, it is not possible to definitively determine whether
mind-body exercise has an advantage in improving walking ability in
stroke patients. It is hoped that more randomized controlled trials
(RCTs) will be conducted in this area in the future. Mind-body
exercises contain elements of physical and mental coordination,
requiring concentration and breathing control. There is growing
evidence that mind-body exercise has a positive impact on the
effectiveness and safety of a variety of health conditions (60, 62, 63).

4.2 Influence of mind—body exercise on
the mental health of stroke patients

Emotional disorders are one of the important indicators affecting
the recovery of function in stroke patients (64). After stroke, they often
face problems such as movement disorders and mobility difficulties,
followed by a variety of life problems and expensive rehabilitation
costs, which not only increase the burden of individuals and families,
but also have a certain impact on their psychology, and then appear
depression, anxiety and other conditions. HAMD depression scale and
HAMD anxiety Scale are commonly used to evaluate the emotional
state of patients in clinical practice. In this paper, depression index is
selected to evaluate the rehabilitation effect of mind-body exercise on
the mental health of stroke patients. The results of meta-analysis
showed that, compared with conventional rehabilitation therapy,
mind-body exercise had significant advantages in improving patients’
depression. However, due to its small sample size, it is still necessary to
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include more RCTS in the future to fully demonstrate the reliability of
this result. At the same time, the relevant literature on anxiety
indicators can be included to judge the improvement effect of physical
and mental exercise on the anxiety of stroke patients.

4.3 Influence of mind—body exercise on
the quality of life of stroke patients

The World Health Organization defines quality of life as an
individual's perception of their status in life by their standards,
expectations and concerns in the larger context of the society in which
they live. It can be said that quality of life is a subjective evaluation
embedded in cultural, social and environmental contexts (65). In order
to expand the sample size of the meta-analysis and enhance the quality
and clinical reliability of the systematic study, this paper combined MBI
and BI indicators to jointly evaluate the quality of life of stroke patients.
The results showed that, compared with conventional rehabilitation
therapy, mind-body exercise also had significant advantages in
improving the quality of life of stroke patients, and the difference was
statistically significant. Further subgroup analysis showed that Qigong
(Baduanjin) was most likely to be the best rehabilitation therapy in
improving the quality of life of stroke patients. At the same time, the
quantitative analysis of this index found that mind-body exercise for
more than 4 weeks, 6-10 times a week, 15-40 min each time
significantly improved the quality of life of stroke patients.

4.4 Possible mechanism of action of mind-
body exercise influencing stroke

For the improvement of the physical function of stroke patients,
the reason may be that patients can promote the blood flow of the
whole body through long-term stretching exercise and supplemented
by breathing, which helps to establish the branch circulation of the
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A
Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% ClI
Chen 2023 5123 623 40 3753 555 40 202% 13.70[11.11,16.29) =
Chen 2024 4905 1538 21 50.76 1919 21 11.0% -1.71(12.23,881)
Cui 2018 60.42 212 24 5889 17 19 211% 1.53(0.39, 2.67) -
Ji 2022 4986 323 45 4064 317 45 21.0%  9.22(7.90,10.54) -
Wang2023 1878 554 3 1325 3.1 8 185% 5.53[1.32,9.74] —
Zhou 2015 51.09 1483 11 37.36 17.92 11 82% 13.73(0.02,27.49)
Total (95% Cl) 150 144 100.0%  6.98(1.96, 12.01] i
Heterogeneity: Tau®= 30.80; Chi*= 118.46, df = 5 (P < 0.00001); F= 96% = P—r o »

FIGURE 5

Testfor overall effect: Z=2.72 (P = 0.006)

B
Experimental Control Mean Difference Mean Difference
Study or Subgroup _Mean __ SD Total Mean _ SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Cui 2018 3042 058 24 3032 075 19 189%  010[-0.31,051] +
He 2022 2855 3531 29 2627 4608 26 17.5%  2.28(0.09,4.47) ——
Ji 2022 2014 325 45 2175 314 45 184%  7.39[6.07,8.71] =
Tang 2022 279 36 33 251 4 34 179%  2.80(0.98, 462 e
Tian 2017 2331 763 29 1713 572 28 155%  6.18[2.69,9567 TR - —
Zhou 2015 2536 763 11 2273 613 11 118% 2863315841
Total (95% Cl) 171 163 100.0%  3.55[0.31,6.78) —caTEigEe—
Heterogeneity: Tau® = 14.36; Chi*= 122.27, df= 5 (P < 0.00001); IF= 96% ! e 5 3 5 16

Testfor overall effect Z=215(P=003)

C

Experimental Control Mean Difference Mean Difference
Study or Subgroup __Mean SD_Total Mean SD_Total Weight IV, Random, 95% CI IV, Random, 95% CI
Li2018 949 357 30 9013 445 30 148% 4.77[2.73,6.81] o
Liu 2021 2786 502 30 2405 343 30 145% 3.81[1.63,599 e
Tang 2023 7531 455 30 6716 448 30 143% 815(5.87,1043) i
Wang yizhi2023 9698 1018 30 7929 708 30 11.5% 17.69[13.2522.13] .
Xie 2019 7225 2091 20 579 2025 20 39% 14.35(1.59,27.11)
Zhang 2020 123 14 30 104 1.4 30 158% 1.90[1.19,261] =
Zhao 2017 9372 44 30 8863 488 30 143% 5.00[2.74,7.44) Tl
Zhou 2015 76.45 2015 11 6009 2305 11 22% 16.36[1.73, 34.45)
Zhou 2021 8168 1362 35 7231 1273 35 91% 9.37[3.19,15.55] T %
Total (95% CI) 246 246 100.0%  7.24 [4.36, 10.12] <>
Heterogeneity. Tau?= 13.73; Chi*= 85.72, df= 8 (P < 0.00001); F= 91% t

Testfor overall effect: Z= 4.92 (P < 0.00001)

(A) Effects of mind—body exercise on upper limb motor ability in stroke patients. (B) Effects of mind—body exercise on lower limb motor ability of
stroke patients. (C) Effects of mind—body exercise on the motor ability of stroke patients.
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FIGURE 6

Experimental Control Mean Difference Mean Difference
Study or Subgroup _Mean SD _Total Mean SD _Total Weight IV, Random, 95% CI IV, Random, 95% CI
Au-Yeung 2009 228 197 59 273 225 55 83% -450[12.29, 329 I
Kim 2015 1991 353 11 2118 421 11 307% -1.27 [4.52,1.98] —
Liu 2022 5486 14.32 23 66.59 21.86 23 47% -11.73[-22.41,-1.05)
Tang 2022 17.9 3 33 188 31 34 56.4% -0.90 [-2.36, 0.56] =
Total (95% Cl) 126 123 100.0% -1.82[-4.20, 0.57] -
Heterogeneity: Tau®= 2.07; Chi*= 4.59, df= 3 (P = 0.20), F= 35% t

Testfor overall effect Z=1.49(P=0.14)

Effects of mind—body exercise on walking ability of stroke patients.

-20 -10 0 10 20
Favours [experimental] Favours [control]

brain and replace the damaged brain tissue, thus helping to re-cover Improving the mental health of stroke patients. After Tai Chi

the nerve pathway and improve the physical function of patients. In  intervention, several biomarkers associated with depression improved.

addition, the practice of Taijiquan requires attention and awareness, ~ Superoxide dismutase (SOD) is the most commonly mentioned

which requires the active participation of the brain to improve the  antioxidant enzyme in depressive disorders, and Tai Chi has an

tension of the central nervous system and strengthen the regulating  antioxidant effect, which reduces the activity of SOD and thus reduces

role of the brain (66).
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the level of depression (67). In addition, elevated inflammatory
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Test for overall effect: Z= 3.82 (P = 0.0001)

FIGURE 8
Effects of mind—body exercise on quality of life of stroke patients.

Experimental Control Mean Difference Mean Difference
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FIGURE 7
Effects of mind—body exercise on depression in stroke patients.
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FIGURE 9
Funnel diagram of the influence of mind—body exercise on the
quality of life of stroke patients.

biomarkers are also common in people with depression. Interleukin
is a commonly used protein and a well-known biomarker of
inflammation, stress, and depression. Studies have shown that
interleukin can be down-regulated after Tai Chi intervention (66, 68).
In addition, an interesting explanation is that traditional mind-body
exercises, such as Qigong, can be understood as an attempt to enhance
proprioception, which can improve and regulate a person’s overall
state and reduce anxiety by combining specific states of consciousness
with posture, movement, and breathing control (67). The above is
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possible mechanisms for how mind-body exercises improve the
psychological health of stroke patients.

4.5 Limitations and prospects

Its limitations are mainly manifested in the following aspects.
First of all, the included literature only includes Chinese and
English literature, which may cause some language deviation;
Secondly, the geographical location of each study may affect the
clinical significance and applicability. In addition, most of the
included literatures did not use the blind method, which resulted
in a decrease in the reliability of the studies to a certain extent.
Finally, this study shows that it is feasible to perform tai chi
exercises 6-10 times/week and 15-40 min each time during stroke
recovery. However, large-scale applications are needed for special
types of stroke patients.

In view of the above limitations, this study needs more high-
quality clinical trials to standardize the optimal intervention time,
form, frequency, intensity, standardized study design and intervention
plan of mind-body exercise. Secondly, researchers should unify
outcome evaluation indicators, and combine qualitative evaluation
with quantitative evaluation to enrich outcome content. In addition,
the shortcomings of methodology should be improved, the research
process should be rigorous and standardized, and reliable evidence
should be provided for the promotion and application of mind-body
exercise intervention.
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TABLE 5 Subgroup analysis of effects of mind—body exercise on quality of life in stroke patients.

Number of studies

Influencing factor

MD [95%CI] Heterogeneity

12 (%) p-value
Mode
Tai Chi 5 7.92 [4.79, 10.87] 72 <0.00001
Qigong (Baduanjin) 5 13.88 [9.10, 18.67] 91 <0.00001
Cycle (w)
<4 4 7.67 [2.83,12.51] 58 0.002
>4 6 12.46 [5.56, 19.37] 99 0.0004
Time (min)
15-40 7 11.67 [5.22,18.12] 98 0.0004
>40 3 7.98 [1.11, 14.84] 70 0.02
Frequency
<6 7 10.37 [2.97,17.77] 99 0.006
6-10 3 11.57 [6.63, 16.51] 78 <0.00001

5 Conclusion

Existing evidence shows that mind-body exercise has significant
advantages in the clinical rehabilitation of stroke patients, mainly in
enhancing patients’ balance function, improving exercise ability,
regulating depression, improving quality of life, etc. However, due to
the lack of sufficient evidence, it is still unable to prove the role of
mind-body exercise in improving the walking ability of stroke
patients. Subgroup analysis results showed that Qigong (Baduanjin)
training for more than 4 weeks, 6-10 times per week, 15-40 min each
time can significantly improve balance function and quality of life in
stroke patients. In this review, the two funnel plots are relatively
symmetrical, which indicates that the possibility of publication
deviation is small, and it has certain reliability and objectivity.
Therefore, the exercise prescription obtained can be verified and
applied to clinical practice to add a new exercise option for the
rehabilitation of stroke patients. Based on the above discussion, mind-
body exercise can be used as a supplement therapy to conventional
rehabilitation therapy, which is not only low intensity, high safety, but
also because it is not limited to the site, can be accepted by most
people and accelerate the rehabilitation process of stroke.

Author contributions

JD: Writing - original draft. JC: Software, Writing — original draft.
DW: Writing - original draft, Methodology.

References

1. Lo EH, Dalkara T, Moskowitz MA. Mechanisms, challenges and opportunities in
stroke. Nat Rev Neurosci. (2003) 4:399-414. doi: 10.1038/nrn1106

2. Feigin VL, Brainin M, Norrving B, Martins S, Sacco RL, Hacke W, et al. World
stroke organization (WSO): global stroke fact sheet 2022. Int J Stroke. (2022) 17:18-29.
doi: 10.1177/17474930211065917

3. GBD 2019 Stroke Collaborators. Global, regional, and national burden of stroke
and its risk factors, 1990-2019: a systematic analysis for the global burden
of disease study 2019. Lancet Neurol. (2021) 20:795-820. doi: 10.1016/
S1474-4422(21)00252-0

Frontiers in Public Health

Funding

The author(s) declare no financial support was received for the
research, authorship, and/or publication of this article.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fpubh.2024.1432510/
full#supplementary-material

4. MacKay-Lyons M, Billinger SA, Eng JJ, Dromerick A, Giacomantonio N, Hafer-
Macko C, et al. Aerobic exercise recommendations to optimize best practices in care
after stroke: AEROBICS 2019 update. Phys Ther. (2020) 100:149-56. doi: 10.1093/ptj/
pzz153

5. Potempa K, Braun LT, Tinknell T, Popovich J. Benefits of aerobic exercise after
stroke. Sports Med. (1996) 21:337-46. doi: 10.2165/00007256-199621050-00003

6. Gezer H, Karaahmet OZ, Gurcay E, Dulgeroglu D, Cakci A. The effect of aerobic
exercise on stroke rehabilitation. Ir | Med Sci. (2019) 188:469-73. doi: 10.1007/
s11845-018-1848-4

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1432510
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1432510/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1432510/full#supplementary-material
https://doi.org/10.1038/nrn1106
https://doi.org/10.1177/17474930211065917
https://doi.org/10.1016/S1474-4422(21)00252-0
https://doi.org/10.1016/S1474-4422(21)00252-0
https://doi.org/10.1093/ptj/pzz153
https://doi.org/10.1093/ptj/pzz153
https://doi.org/10.2165/00007256-199621050-00003
https://doi.org/10.1007/s11845-018-1848-4
https://doi.org/10.1007/s11845-018-1848-4

Dong et al.

7. Veldema J, Jansen P. Resistance training in stroke rehabilitation: systematic review
and meta-analysis. Clin Rehabil. (2020) 34:1173-97. doi: 10.1177/0269215520932964

8. Wang YT, Huang G, Duke G, Yang Y. Tai chi, yoga, and qigong as mind-body
exercises. Evid Based Complement Alternat Med. (2017) 2017:8763915. doi:
10.1155/2017/8763915

9. Farhang M, Miranda-Castillo C, Rubio M, Furtado G. Impact of mind-body
interventions in older adults with mild cognitive impairment: a systematic review. Int
Psychogeriatr. (2019) 31:643-66. doi: 10.1017/S1041610218002302

10. Bo A, Mao W, Lindsey MA. Effects of mind-body interventions on depressive
symptoms among older Chinese adults: a systematic review and meta-analysis. Int J
Geriatr Psychiatry. (2017) 32:509-21. doi: 10.1002/gps.4688

11. Zou L, Yeung A, Zeng N, Wang C, Sun L, Thomas GA, et al. Effects of mind-body
exercises for mood and functional capabilities in patients with stroke: an analytical
review of randomized controlled trials. Int ] Environ Res Public Health. (2018) 15:721.
doi: 10.3390/ijerph15040721. PMID: 29641483

12. Kachan D, Olano H, Tannenbaum SL, Annane DW, Mehta A, Arheart KL, et al.
Prevalence of mindfulness practices in the US workforce: National Health Interview
Survey. Prev Chronic Dis. (2017) 14:E01. doi: 10.5888/pcd14.160034

13. SuJJ, Lin RSY, Batalik L, Abu-Odah H, Pepera G, Xu Q, et al. Effects of mind-body
exercise on physical and psychosocial well-being of stroke patients: a systematic review
and network meta-analysis. Geriatr Nurs. (2024) 55:346-53. doi: 10.1016/j.
gerinurse.2023.12.011

14. Chen BL, Guo JB, Liu MS, Li X, Zou J, Chen X, et al. Effect of traditional Chinese
exercise on gait and balance for stroke: a systematic review and meta-analysis. PLoS One.
(2015) 10:¢0135932. doi: 10.1371/journal.pone.0135932

15. Higgins JPT, Altman DG, Gotzsche P, Juni P, Moher D, Oxman A, et al. The
Cochrane Collaboration’s tool for assessing risk of bias in randomised trials. BMJ. (2011)
343:d5928. doi: 10.1136/bmj.d5928

16. Maher CG, Sherrington C, Herbert RD, Moseley AM, Elkins M. Reliability of the
PEDro scale for rating quality of randomized controlled trials. Phys Ther. (2003)
83:713-21. doi: 10.1093/ptj/83.8.713

17. Hedges LV, Olkin I. Statistical methods for meta-analysis[M] Academic Press
(2014).

18. Ali Z, Bhaskar SB. Basic statistical tools in research and data analysis. Indian J
Anaesth. (2016) 60:662-9. doi: 10.4103/0019-5049.190623

19. Higgins JPT, Thompson SG. Quantifying heterogeneity in a meta-analysis. Stat
Med. (2002) 21:1539-58. doi: 10.1002/sim.1186

20. Wang Y, DelRocco N, Lin L. Comparisons of various estimates of the I 2 statistic
for quantifying between-study heterogeneity in meta-analysis. Stat Methods Med Res.
(2024) 33:745-64. doi: 10.1177/09622802241231496

21. Higgins JPT, Sally G. “Cochrane handbook for systematic reviews of interventions”.
(2008). S38. Available at: http://www.training.cochrane.org/handbook

22. Au-Yeung SS, Hui-Chan CW, Tang JC. Short-form tai chi improves standing
balance of people with chronic stroke. Neurorehabil Neural Repair. (2009) 23:515-22.
doi: 10.1177/1545968308326425

23. Tijun L, Ping Q, Xingzhi C. Efficacy observation of tai chi Quan in improving
balance function in stroke patients. ] Chinese ] Phys Med Rehabil. (2009) 31:781-2. doi:
10.3760/cma.j.issn.0254-1424.2009.11.022

24. Yanjie B, Haiyan M, Jian G, Ming Z. Study on the improvement of balance function
in stroke patients by combining Baduanjin with functional training. ] Chinese Med.
(2011) 26:1231-2. doi: 10.16368/j.issn.1674-8999.2011.10.059

25. Wei C, Cuiyun L. The influence of seated Baduanjin on activities of daily living in
community stroke survivors. Nurs Manag J. (2011) 11:810-1. doi: 10.3969/j.
issn.1671-315X.2011.11.022

26.Schmid AA, Van Puymbroeck M, Altenburger PA, Schalk NL, Dierks TA, Miller
KK, et al. Poststroke balance improves with yoga: a pilot study. Stroke. (2012) 43:2402-7.
doi: 10.1161/STROKEAHA.112.658211

27.Zhibo Y, Dong L, Yuesong C, Peng S, Guodong Z, Li J, . Clinical study on the
treatment of post-stroke hemiplegic balance disorders with tai chi balance method.
Contemp Med. (2013) 24:5-7. doi: 10.3969/].issn.1009-4393.2013.24.003

28. Xiaodong X, Jing B, Hongli Z, Lichun W. The influence of tai chi Zhuang gong on
balance function disorders in post-stroke hemiplegic patients. Hebei Tradit Chinese Med.
(1198) 2014:1149-50.

29. Immink MA, Hillier S, Petkov J. Randomized controlled trial of yoga for chronic
poststroke hemiparesis: motor function, mental health, and quality of life outcomes. Top
Stroke Rehabil. (2014) 21:256-71. doi: 10.1310/tsr2103-256

30. Weicheng Z, Yinghong Z, Xueqin ], Renying C, Weimin X, et al. Prospective
randomized controlled trial of continuous tai chi exercise on rehabilitation efficacy in
ischemic stroke patients. J Integr Tradit Chinese Western Med Cardiovasc Dis. (2015)
3:304-7. doi: 10.3969/j.issn.16721349.2015.03.012

31.Li Z, Zongheng L, Yong Z, et al. Preliminary exploration of modified tai chi Quan
on motor function rehabilitation in stroke patients. J Integr Tradit Chinese Western Med
Cardiovasc Dis. (2015) 13:878-80. doi: 10.3969/j.issn.1672-1349.2015.07.005

32.Kim H, Kim YL, Lee SM. Effects of therapeutic tai chi on balance, gait, and quality
of life in chronic stroke patients. Int ] Rehabil Res. (2015) 38:156-61. doi: 10.1097/
MRR.0000000000000103. PMID: 25591053

Frontiers in Public Health

16

10.3389/fpubh.2024.1432510

33. Changxi F, Qiuyang Z. The influence of tai chi Quan on balance function and
walking ability in stroke hemiplegic patients. Chinese ] Rehabil Med. (2016) 31:536-9.
doi: 10.3969/j.issn.1001-1242.2016.05.008

34. Zhibo Y, Dong L, Yuesong C, Li ], He Q. Clinical analysis of tai chi balance method
in the treatment of post-stroke hemiplegic walking dysfunction. Chinese Med Modern
Dis Educ. (2016) 14:81-3. doi: 10.3969/j.issn.1672-2779.2016.15.035

35. Tian H. Clinical efficacy observation of "Baduanjin" in improving balance function
in stroke. World Latest Med Inform Digest. (2017) 76. doi: 10.19613/j.
cnki.1671-3141.2017.76.142

36.Bin Z, Qiang T, Yan W, Luwen Z, Huixin Y, Tao Y. The influence of tai chi Quan
on the motor function and depressive state of stroke patients. ] Chinese Rehabil Theory
Pract. (2017) 23:334-7. doi: 10.3969/j.issn.1006-9771.2017.03.019

37. Yongsheng C, Meijuan W, Huixin Y. Effect analysis of fitness qigong Baduanjin on
improving motor function in patients in the recovery period of cerebral infarction. J
Shandong Sports Inst. (2018) 34:97-100. doi: 10.14104/j.cnki.1006-2076.2018.03.015

38. Xiaohui L, Ping L, Binyuan X, Peng L, Yan Z. Clinical study on the modified 24-
form tai chi Quan for post-stroke depression. Chinese ] Health Care Med. (2018)
20:434-5. doi: 10.3969/.issn.1674-3245.2018.05.025

39.Yi D, Chenchen G, Ning W, Xingchen N, Li L. The influence of the third form of
Baduanjin combined with routine balance training on the balance function of stroke
patients. J Shandong ] Tradit Chin Med. (2019) 38:673-704. doi: 10.16295/].
cnki.0257-358x.2019.07.013

40. Qing W, Xiaojian Z. Application effect analysis of Baduanjin exercise in 40 patients
in the recovery period of cerebral infarction. Beijing Tradit Chinese Med. (2019)
38:816-8. doi: 10.16025/j.1674-1307.2019.08.024

41. Beijing X, Ming Y, Yulong B. Clinical study on the influence of Baduanjin on motor
function recovery in stroke patients. West China Med ]. (2019) 34:515-9. doi:
10.7507/1002-0179.201903234

42.Jinghua Z, Cheng C, Jianhu L, Yang Z. The influence of tai chi stepping method
assisted with routine rehabilitation training on limb balance disorders in stroke patients
in the recovery period of hemiplegia. Int ] Tradit Chinese Med. (2020) 42:427-30. doi:
10.3760/cma.j.cn115398-20190319-00161

43. Xiaoyu L, Wenjie Z, Jing L, Xiao A. The influence of traditional exercise Baduanjin
on post-stroke depression. Chinese Clin Res Tradit Chinese Med. (2021) 13:86-8. doi:
10.3969/j.issn.1674-7860.2021.26.027

44.Song R, Park M, Jang T, Oh J, Sohn MK. Effects of a tai chi-based stroke
rehabilitation program on symptom clusters, physical and cognitive functions, and
quality of life: a randomized feasibility study. Int ] Environ Res Public Health. (2021)
18:5453. doi: 10.3390/ijerph18105453

45. Haiying Z, Yunying W, Chunlan W. The influence of Baduanjin combined with
rehabilitation training on the treatment of elderly stroke patients in the recovery period.
Geriatr Med Health. (2021) 27:1191-4. doi: 10.3969/].issn.1008-8296.2021.06.017

46.Jing H, Wang W, Kunpeng L, Jianqging S, Xiaolei W, Wei F, . The influence of six-
form tai chi Quan training on posture balance function in stroke patients. Chinese J
Rehabilit Med. (2022) 37:482-7. doi: 10.3969/j.issn.1001-1242.2022.04.008

47.Xiaoyu J, Meng Y, Yan S. The influence of Baduanjin intervention on motor
function, electromyographic characteristics, and serum neurotrophic factor levels in
stroke hemiplegic patients. Clin Med Res Pract. (2022) 7:18-22. doi: 10.19347/j.
cnki.2096-1413.202220005

48. Wan L, Yan Z, Dan Y, et al. The influence of Baduanjin exercise prescription on
self-dynamic balance in stroke patients in the recovery period. J Tradit Chin Med. (2022)
33:1936-9.

49. Qiang T, Xue W, Bingyao L, et al. The study on the influence of modified tai chi
method on gait balance and fall efficacy in stroke patients in the recovery period. Chinese
Gen Pract. (2022) 25:1857-62. doi: 10.12114/j.issn.1007-9572.2022.0043

50. Qing C, Haiping L. Observation on the rehabilitation effect of seated Baduanjin
combined with modern rehabilitation training on upper limb dysfunction in stroke
patients in the recovery period. Chinese Med Guide. (2023) 21:32-5.

51. Zhisheng T, Qin L, Siyuan L, Yalan J, Linmei H. Analysis of the influence of Baduanjin
exercise on muscle tone and emotions in post-stroke depressive patients. Chinese ] Modern
Drug Appl. (2023) 17:169-73. doi: 10.14164/j.cnki.cn11-5581/r.2023.14.048

52. Wuhao W, Guangpeng Z, Haijiang X, Pengyu Q, Pengcheng Q, Xihu W, et al. Study
on the influence of seated tai chi Quan on upper limb motor function of Brunnstrom
stage II stroke patients. ] Chengdu Sport Univ. (2023) 49:82-7. doi: 10.15942/j.
jcsu.2023.02.012

53. Yizhi W, Qingxiu W, Xiuxia L. Influence of Baduanjin exercise prescription on
balance function of stroke patients in the recovery period. Shenzhen J Integr Tradit
Chinese Western Med. (2023) 33:131-3. doi: 10.16458/j.cnki.1007-0893.2023.22.039

54. Junwen C, Qian C, Cheng C, Shuyue L, Lingling L, Cunshu W, et al. Effects of
modified Baduanjin physical activity on cardiopulmonary function, motor function, and
activities of daily living in stroke patients. Chinese ] Rehabil Theory Pract. (2024)
30:74-80. doi: 10.3969/j.issn.1006-9771.2024.01.010

55. Gurevitch J, Koricheva J, Nakagawa S, Stewart G. Meta-analysis and the science of
research synthesis. Nature. (2018) 555:175-82. doi: 10.1038/nature25753

56. Feng F, Luo XC, Chen Y], LiJ], Kang H, Yan BH. Effects of tai chi Yunshou on upper-
limb function and balance in stroke survivors: a systematic review and meta-analysis.
Complement Ther Clin Pract. (2023) 51:101741. doi: 10.1016/j.ctcp.2023.101741

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1432510
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1177/0269215520932964
https://doi.org/10.1155/2017/8763915
https://doi.org/10.1017/S1041610218002302
https://doi.org/10.1002/gps.4688
https://doi.org/10.3390/ijerph15040721
https://doi.org/10.5888/pcd14.160034
https://doi.org/10.1016/j.gerinurse.2023.12.011
https://doi.org/10.1016/j.gerinurse.2023.12.011
https://doi.org/10.1371/journal.pone.0135932
https://doi.org/10.1136/bmj.d5928
https://doi.org/10.1093/ptj/83.8.713
https://doi.org/10.4103/0019-5049.190623
https://doi.org/10.1002/sim.1186
https://doi.org/10.1177/09622802241231496
http://www.training.cochrane.org/handbook
https://doi.org/10.1177/1545968308326425
https://doi.org/10.3760/cma.j.issn.0254-1424.2009.11.022
https://doi.org/10.16368/j.issn.1674-8999.2011.10.059
https://doi.org/10.3969/j.issn.1671-315X.2011.11.022
https://doi.org/10.3969/j.issn.1671-315X.2011.11.022
https://doi.org/10.1161/STROKEAHA.112.658211
https://doi.org/10.3969/j.issn.1009-4393.2013.24.003
https://doi.org/10.1310/tsr2103-256
https://doi.org/10.3969/j.issn.16721349.2015.03.012
https://doi.org/10.3969/j.issn.1672-1349.2015.07.005
https://doi.org/10.1097/MRR.0000000000000103
https://doi.org/10.1097/MRR.0000000000000103
https://doi.org/10.3969/j.issn.1001-1242.2016.05.008
https://doi.org/10.3969/j.issn.1672-2779.2016.15.035
https://doi.org/10.19613/j.cnki.1671-3141.2017.76.142
https://doi.org/10.19613/j.cnki.1671-3141.2017.76.142
https://doi.org/10.3969/j.issn.1006-9771.2017.03.019
https://doi.org/10.14104/j.cnki.1006-2076.2018.03.015
https://doi.org/10.3969/.issn.1674-3245.2018.05.025
https://doi.org/10.16295/j.cnki.0257-358x.2019.07.013
https://doi.org/10.16295/j.cnki.0257-358x.2019.07.013
https://doi.org/10.16025/j.1674-1307.2019.08.024
https://doi.org/10.7507/1002-0179.201903234
https://doi.org/10.3760/cma.j.cn115398-20190319-00161
https://doi.org/10.3969/j.issn.1674-7860.2021.26.027
https://doi.org/10.3390/ijerph18105453
https://doi.org/10.3969/j.issn.1008-8296.2021.06.017
https://doi.org/10.3969/j.issn.1001-1242.2022.04.008
https://doi.org/10.19347/j.cnki.2096-1413.202220005
https://doi.org/10.19347/j.cnki.2096-1413.202220005
https://doi.org/10.12114/j.issn.1007-9572.2022.0043
https://doi.org/10.14164/j.cnki.cn11-5581/r.2023.14.048
https://doi.org/10.15942/j.jcsu.2023.02.012
https://doi.org/10.15942/j.jcsu.2023.02.012
https://doi.org/10.16458/j.cnki.1007-0893.2023.22.039
https://doi.org/10.3969/j.issn.1006-9771.2024.01.010
https://doi.org/10.1038/nature25753
https://doi.org/10.1016/j.ctcp.2023.101741

Dong et al.

57. Xiaoyun L, Bingxiang Y. Application and effects of Baduanjin exercise therapy in
preventing falls in community-dwelling elderly people. Nurs Res. (2016) 30:423-5. doi:
10.3969/j.issn.1009-6493.2016.04.012

58.Li F, Harmer P, Stock R, Fitzgerald K, Stevens J, Gladieux M, et al. Implementing
an evidence-based fall prevention program in an outpatient clinical setting. ] Am Geriatr
Soc. (2013) 61:2142-9. doi: 10.1111/jgs.12509

59.Lin T, Xia W, Lin L, Huan Z. Systematic evaluation and Meta-analysis of the
influence of tai chi exercise on movement, emotion, and quality of life in stroke patients.
Chinese J Tissue Eng Res. (2016) 2:297-303.

60. Wei L, Liu Y, Wang Y, Bian J, Song Z, Liu X, et al. The effects of Baduanjin on
physical function, daily living activities and quality of life in patients with stroke: a
systematic review and meta-analysis. Top Stroke Rehabil. (2024) 31:178-98. doi:
10.1080/10749357.2023.2238433

61. Tiebin Y. Introduction to the "stand-walk" timed test - a rapid quantitative assessment
method for functional walking ability. Chinese ] Rehabil Theory Pract. (2000) 3:19-21.

62. Caichao Y, Xiang C, Xiao S, Zijiao S, Jianchuan Y. Network Meta-analysis of the
effectiveness of 5 rehabilitation exercises on motor ability in stroke patients. Chin ] Evid
Based Med. (2022) 22:299-308.

Frontiers in Public Health

17

10.3389/fpubh.2024.1432510

63. Park M, Song R, Ju K, Seo J, Fan X, Ryu A, et al. Effects of tai chi and Qigong on
the mobility of stroke survivors: a systematic review and meta-analysis of randomized
trials. PLoS One. (2022) 17:¢0277541. doi: 10.1371/journal.pone.0277541. PMID:
36395145

64. Lawrence M, Celestino Junior FT, Matozinho HH, Govan L, Booth J, Beecher J.
Yoga for stroke rehabilitation. Cochrane Database Syst Rev. (2017) 2017:CD011483. doi:
10.1002/14651858.CD011483.pub2

65. Whogqol Group. Development of the World Health Organization WHOQOL-BREF
quality of life assessment. Psychol Med. (1998) 28:551-8. doi: 10.1017/50033291798006667

66. Hong P, Chaolan W, Fangjun D, et al. Tai chi in the field of neurological
rehabilitation applications. ] Hunan Chinese Med J. (2017):196-200. doi: 10.16808/j.cnki.
issn1003-7705.2017.05.086

67. Matos LC, Sousa CM, Gongalves M, Gabriel ], Machado J, Greten HJ. Qigong as a
traditional vegetative biofeedback therapy: long-term conditioning of physiological
mind-body effects. Biomed Res Int. (2015) 2015:531789

68. Robins JL, Elswick RK Jr, Sturgill J, McCain NL. The effects of tai chi on
cardiovascular risk in women. Am ] Health Promot. (2016) 30:613-22. doi: 10.4278/
ajhp.140618-QUAN-287. PMID: 26305613

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1432510
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.3969/j.issn.1009-6493.2016.04.012
https://doi.org/10.1111/jgs.12509
https://doi.org/10.1080/10749357.2023.2238433
https://doi.org/10.1371/journal.pone.0277541
https://doi.org/10.1002/14651858.CD011483.pub2
https://doi.org/10.1017/S0033291798006667
https://doi.org/10.16808/j.cnki.issn1003-7705.2017.05.086
https://doi.org/10.16808/j.cnki.issn1003-7705.2017.05.086
https://doi.org/10.4278/ajhp.140618-QUAN-287
https://doi.org/10.4278/ajhp.140618-QUAN-287

	Effects of mind–body exercise on physical ability, mental health and quality of life in stroke patients: a systematic review and meta-analysis
	1 Introduction
	2 Research methods
	2.1 Literature search strategy
	2.2 Eligibility criteria
	2.2.1 Types of studies
	2.2.2 Types of participants
	2.2.3 Types of interventions
	2.2.4 Types of comparators
	2.2.5 Types of outcomes measures
	2.3 Literature management and data extraction
	2.4 Literature bias risk assessment
	2.5 Statistical analysis

	3 Results
	3.1 Literature search results
	3.2 Basic features of the included literature
	3.3 Quality assessment of included literature
	3.4 Results of meta-analysis
	3.4.1 Influence of mind–body exercise on balance ability of stroke patients (BBS index)
	3.4.2 Effects of mind–body exercise on motor ability of stroke patients (FMA index)
	3.4.2.1 Upper limb motor function (FMA-UE index)
	3.4.2.2 Lower limb motor function (FMA-LE index)
	3.4.2.3 Motion function (FMA index)
	3.4.3 Influence of mind–body exercise on walking ability of stroke patients (TUGT index)
	3.4.4 Effects of mind–body exercise on depression in stroke patients (HAMD index)
	3.4.5 Effects of mind–body exercise on quality of life of stroke patients (MBI, BI index)

	4 Discussion
	4.1 Influence of mind–body exercise on the physical function of stroke patients
	4.2 Influence of mind–body exercise on the mental health of stroke patients
	4.3 Influence of mind–body exercise on the quality of life of stroke patients
	4.4 Possible mechanism of action of mind–body exercise influencing stroke
	4.5 Limitations and prospects

	5 Conclusion

	 References

