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Background: There is insufficient evidence on the effect of Tai Chi Yunshou
on improving balance and motor function in stroke survivors. Therefore, this
systematic review and meta-analysis aimed to evaluate the effect of Tai Chi
Yunshou on improving balance and motor function in stroke patients through a
comprehensive literature search.

Methods: English and Chinese databases were searched from inception to
February 10, 2023, to collect randomized controlled trials (RCTs) investigating the
effects of Tai Chi Yunshou on balance and motor function in stroke survivors. Two
reviewers independently selected studies meeting eligibility criteria, extracted
required data, and assessed the risk of bias using methods recommended by the
Cochrane Reviewers' Handbook. Primary outcomes were balance function and
motor function, while secondary outcomes included walking gait and activities
of daily living. Review Manager software (version 5.4.1) was used for data analysis.

Results: Among the 1,400 identified records, 12 eligible randomized controlled
trials were finally included, with a total of 966 subjects. The results of the meta-
analysis showed that the balance function of the experimental group and the
control group was assessed using the Berg Balance Scale (MD=4.87, p<0.001,
12=90, 95% Cl=4.46-5.28). The motor function assessment of the experimental
group and the control group used the Fugl-Meyer Motor Assessment (SMD=1.11,
p<0.001, 12=94, 95% Cl=0.94-1.28) and Simple Test of Extremity Function
(MD=10.28, p<0.001, I1>=0, 95% Cl=7.89-12.68). Walking ability was measured
using the Time-Up and Go Test (MD=-3.22, p<0.001, =83, 95% Cl=-3.71-
—2.73). Activities of daily living were measured using the Modified Bathel Index
(MD=4.61, p<0.001, 12=81, 95% Cl=3.61-5.61).

Conclusion: Initial evidence seems to show that Tai Chi Yunshou training can
improve the balance and motor function of stroke survivors and further improve
walking ability and daily living ability, and the rehabilitation effect may be better
than that of conventional rehabilitation training.

Systematic Review Registration: https://www.crd.york.ac.uk/PROSPERO/
display_record.php?RecordID=376969, identifier [CRD42022376969].
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1. Introduction

Stroke is the second most common cause of death and leading
cause of disability worldwide (1, 2). According to the World
Health Organization (WHO), approximately 15 million people
worldwide suffer from stroke every year, more than 5 million die
from stroke, and another 5 million are permanently and severely
disabled (3). Among long-term survivors after stroke, 70-80% of
stroke patients will experience various types of dysfunction (4).
Approximately 23-73% of patients fall within 4 to 6 months after
stroke, and balance impairment is the biggest risk factor for falls
in stroke survivors (5, 6). Balance function refers to the posture
state of the human body, and it is the ability to automatically
adjust and maintain posture when exercising or receiving external
forces (7).

Regular physical exercise is an effective means to improve
balance function and prevent falls in stroke patients, but different
exercise methods and exercise intensities have different effects on
the postural control ability of stroke patients (8). Because Tai Chi
can improve the postural control ability of stroke patients, it has
gradually attracted the attention of scholars at home and abroad
(9). Tai Chi is a traditional Chinese martial art that emphasizes
meditation and controlled breathing to improve the practitioner’s
balance, postural control, motor coordination, muscle strength
and flexibility (10, 11). There are various forms of Tai Chi, and the
movements are relatively complicated. The basic form is
“Yunshou” and the movements are simple (both upper limbs draw
circles from inside to outside in reverse order), which is the
essence of Tai Chi (12). During Tai Chi Yunshou training, the
movements follow each other up and down and interact left and
right to form a coordinated and unified whole body, and the joints
and muscles are coordinated and orderly (13). Bilateral active
movement is conducive to the functional reorganization and
compensation of nerve cells and ultimately the formation of new
neural pathways (14). Tai Chi Yunshou training moves slowly, and
footwork training includes progress, stepping back, and looking
left and right on the premise of physical stability (15). The center
of gravity of the body performs a wide range of motions in the
three dimensions of front and rear, left and right, and up and
down, which can improve the balance function of the human body
(16). When practicing, participants must always pay attention to
the internal sensation of the human body (17). The three joints of
the patient’s hip, knee, and ankle need to complete the transition
from virtual to real to stabilize the foot and body to improve the
control ability of the lower limbs of stroke patients and improve
the motor function of the lower limbs (18).

At present, studies on the intervention effect of Tai Chi Yunshou
on the balance and motor function of stroke patients are all
randomized controlled trials or study protocols and lack exhaustive
evidence-based medicine support (19). Therefore, it is necessary to
perform a systematic review and meta-analysis of the existing evidence.
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2. Methods and analysis
2.1. Study registration

We registered this systematic review and meta-analysis at
PROSPERO: https://www.crd.york.ac.uk/PROSPERO/display_record.
php?RecordID=376969 (registration ID: CRD42022329925). This
systematic review and meta-analysis were reported in light of the
Preferred Reporting Items for Systematic Review and Meta- Analysis
(PRISMA) 2020 statement (20).

2.2. Inclusion criteria

We used the PICOS framework to formulate the inclusion criteria
as follows:

(1) Population: Included participants were ischemic or
hemorrhagic stroke survivors of any age, sex, and disease stage.
These stroke survivors all had balance or motor disorders.
Brunnstrom stage > III and Lovett stage >2. (2) Interventions:
We only accepted Tai Chi Yunshou as the focus intervention. The
treatment group intervention could be Tai Chi Yunshou and
routine rehabilitation training (or not). If rehabilitation therapies
were used in the Tai Chi Yunshou group, the rehabilitation
treatments were the same as those in the control group. (3)
The
rehabilitation training (occupational therapy, joint range of

Comparison: control treatment included routine
motion training, joint mobilization techniques, balance training,
walking training, etc.), basic treatment (conventional medical
treatment, health care and education), Bobath handshake training,
rehabilitation nursing, health education and so on. (4) Outcomes:
The primary outcomes were the balance function and motor
function. The balance function was measured using the Berg
Balance Scale (BBS), while motor function was measured using
the Fugl-Meyer Motor Function Scale, the Simple Test for
Evaluating Hand Function (STEF), and the Wolf Motor Function
Test (WMFT). Secondary outcomes included assessment of
activities of daily living, walking ability and gait using the
Modified Bathel Index (MBI), Timed Up and Go Test (TUGT) and
gait spatiotemporal parameters (included walking speed, step
width, stride length, stride time, stride time variability, and
double-support time), respectively. (5) Studies: Our systematic
review and meta-analysis included randomized controlled trials
(RCTs) evaluating the effectiveness of Tai Chi Yunshou on balance

and motor function that were published in English or Chinese.

2.3. Exclusion criteria

The following types of articles were excluded: (1) conference
proceedings, (2) review articles, (3) case reports, (4) retrospective
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studies, (5) papers from which valid outcome data could not
be extracted, (6) studies reporting fewer than 20 subjects, (7) repeated
literature, and (8) methodological experimental design, animal
experiments, systematic reviews, etc.

2.4. Search strategy

The English databases searched included PubMed/Medline,
Embase, the Cochrane Library and Web of Science, and the Chinese
databases included China National Knowledge Infrastructure (CNKI),
China Biomedical Literature Service System (CBM), VIP Database
and Wanfang Database. The search time limit was from the date of
establishment of the database to February 10, 2023, and the languages
were limited to Chinese and English. The intervention method was Tai
Chi Yunshou, the disease type was stroke, and the research type was
randomized controlled trial.

The search terms for TCY included “tai ji” “tai chi” “tai-ji” “tai-chi”

“taiji” “taichi” “Yunshou” “cloud hand”; for stroke they included

» « » « » <«

“cerebrovascular accident” “stroke” “cva” “apoplexy” “brain vascular

accident” “cerebral infarction” “brain infarction” “cerebral

» « » <«

hemorrhage” “hematencephalon” “encephalorrhagia” “subarachnoid
hemorrhage” The logical operators “AND” and “OR” were used. These
search terms included controlled vocabulary terms (e.g., Mesh Subject
Headings) and free terms depending on the search strategy for each
database. The specific search algorithm for each database is provided

in the Supplementary Material.

2.5. Study selection

All retrieved documents were imported into Endnote (X9),
and duplicate documents were eliminated. Two independent
reviewers (LJZ and LYZ) screened studies by title and abstract
based on the inclusion criteria. The full texts of all potentially
relevant studies were downloaded after cross-checking.
Downloaded studies were further evaluated and cross-checked
independently by 2 reviewers. In case of disagreement, a third
reviewer with rich experience and authority was consulted, and

finally, a consensus was reached.

2.6. Data extraction

Data on the following aspects were independently extracted by
two reviewers (LJZ and LYZ): (1) study information: first author,
year of publication, country, sample size, and information related
to risk of bias (such as randomization and blinding); (2) participant
(study level) characteristics: age, sex, duration, and disease stage;
(3) details of the experimental group: TCY regimen (type,
frequency, duration, etc.) and/or other combined interventions
(type, frequency, duration, etc.); (4) details of the control group:
comparison protocol and/or other combined interventions (type,
frequency, duration, etc.); and (5) outcome information: primary
and secondary outcomes. If there were multiple-arm RCTs,
we included only data from the arms with interventions relevant to
this study.
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2.7. Study quality assessment

The methodological quality of all included studies was evaluated
according to the method recommended by the Cochrane Systematic
Reviewer’s Handbook. Each article was evaluated by at least two
reviewers. In case of any dispute, a third independent auditor was
consulted to resolve the disagreement.

2.8. Data analysis

The data of the included studies were quantitatively analyzed
using RevMan v5.4 software. Relative risk (RR) was used to analyze
the dichotomous classification results. Continuous results in the same
unit were analyzed using the mean difference (MD); otherwise, the
standardized mean difference (SMD) was used. Uncertainties are
presented as 95% confidence intervals (95% confidence interval, 95%
CI). I* was used to assess heterogeneity. When I* <50% and p>0.1,
the heterogeneity was small, and a fixed-effects model was used; when
I* >50% and p<0.1, a random-effects model was used. When I*>75%
and p<0.1, the heterogeneity was large, and sensitivity analysis or
subgroup analysis was used. Significance level a=0.05. A sensitivity
analysis was conducted using the one-by-one elimination method,
that is, to observe the changes in the combined results after eliminating
one study’s data for each indicator. The statistical results did not
change, indicating that a single study was not the main reason for the
heterogeneity of this study. The publication bias of the studies with
more than 7 publications was assessed by the funnel plot, and the
distribution on both sides of the funnel was symmetrical, suggesting
that there was no possibility of publication bias; otherwise, there
might be publication bias. The study intervention characteristics and
stroke outcomes were tabulated and compared with each integrated
indicates a

plan group. p<0.01 significant  difference in

rehabilitation effect.

3. Results
3.1. Selection process

We obtained a total of 1,400 records in our literature search. After
removing 483 duplicates, we excluded 765 irrelevant records based on
title and abstract. The full texts of the 22 remaining records were then
assessed, and 12 eligible studies (18, 21-31) were included in the final
analysis. The PRISMA flowchart shows the selection procedure
(Figure 1).

3.2. Basic characteristics of the included
studies

All included studies were conducted in China. All included
studies showed that participants were under the supervision of 1-2
therapists during Tai Chi Yunshou training to avoid adverse events
such as falls. The sample size of the studies ranged from 30 to 244, with
a total of 966 participants. The average age of the participants ranged
from 47.69 to 73.6 years. Among the 12 studies, 8 of the subjects (21,
23-26, 28, 29, 31) were in the recovery period of stroke
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FIGURE 1

Flow diagram of the study selection process.

(I month < duration of the disease <6 months), and the subjects of the
other 4 studies (18, 22, 27, 30) were in the poststroke sequelae period
(duration of the disease >6 months). The experimental arm of 4
studies (18, 23, 27, 30) used Tai Chi Yunshou as monotherapy. The
intervention duration was 40 days in 1 study (29), 12 weeks in 4 studies
(18, 25,27, 30) and 8 weeks (2 months) in the remaining studies. Seven
studies investigated balance, and eight studies investigated motor
function. Table 1 shows the characteristics of the included studies.

3.3. Study quality assessment (risk of bias)

All included studies used randomization methods, allocation
concealment and attrition bias, but none of them blinded participants.
Six studies (21, 22, 24, 26-28) explicitly stated blinding of outcome
assessors. All studies reported that baselines were comparable between
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groups. Five trials (21, 23, 24, 27, 28) provided registration numbers
or published protocols, and all trials reported planned results. It was
not clear whether there was selective reporting in 3 studies (25, 29,
30). The results for individual study risk of bias and overall risk of bias
are shown in Figure 2.

3.4. Meta-analysis

3.4.1. Analysis of primary and secondary
outcomes

3.4.1.1. Improvement of balance function (assessed using
BBS): experimental group vs. control groups

Figure 3A shows the overall meta-analysis of BBS scores between
the experimental and control groups. The total number of studies
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TABLE 1 Characteristics of included studies.
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References Sample Age (E/C) Gender Disease Intervention Outcomes
size (F/M) duration .
(E/C) Methods Frequence Duration
Jiang et al. (21) 60 (30/30) E:58.80+11.70 E:7/23 E:3.60+1.97 E: TCY 5 times/week; 2 months FMA, STEF
C:56.46+12.81 C: 8/22 C:330+1.82 C: CRT 60 min/times
(months)
Pang et al. (22) 80 (40/40) E: 60.49+2.60 E: 16/24 E:1.93+0.25 E: TCY +BPT + CRT 2 times/week; 2months BBS
C:60.23+2.81 C:18/22 C:2.03+£0.19 C: BPT+CRT 60 min/times
(years)
Suzhen (24) 57(29/28)  E:5821+11.44 | E:7/22 E:3.31+185 E: Fixed Step 5 times/week; 8 weeks FMA, STEE, MBI
C:5589+13.03  C:7/21 C:3.43+1.93 TCY +CRT 30 min/times
(months) C: CRT
Su-zhen (23) 59 (29/30) E:59.13+11.45 E: 8/21 E:3.47+2.40 E:Fixed Step TCY+ 5 times/week; 8 weeks FMA, STEE, MBI
C:54.07+12.74 C:7/23 C:3.59+2.04 Bobath training 30 min/times
(months) C: Bobath training
Xiangbing et al. 30 (14/16) E:58.56+8.52 E:5/9 E:15.07+8.51 E: TCY 5 times/week; 12 weeks BBS, walking
(18) C:60.71+7.32 C:2/14 C:25.31+21.40 C: CRT 60 min/times parameters
(months)
Xiangiong et al. 132 (66/66) E: 48.78+13.52 E: 24/42 E:46.24+27.5 E: TCY + CRT 2-7 times/week; 12 weeks BBS, FMA
(25) C:47.69+14.91 C:27/39 C:47.66+26.8 C: CRT 60 min/times
(days)
Xiaocui et al. (26) 40 (20/20) E:56.44+5.82 E: 10/10 E:49.32+13.80 E: TCY +PST 5 times/week; 2months FMA, MBI
C:60.86+6.53 C: 11/9 C:48.71+13.28 C: PST 20 min/times
(days)
Xie etal. (27) 244(124/120)  E:60.9%8.7 E: 37/83 E: 145+18.1 E: TCY 5 times/week; 12 weeks BBS, TUGT,
C:60.1%8.6 C:25/99 | C:143%22.1 C: CRT 60 min/times FMA, MBI
(months)
Xinyu (28) 50 (25/25)  E:60.92+10.07 = E:10/15 E: 5.50 +2.09 E: TCY +CRT 5 times/week; 8 weeks BBS, TUGT, MBI
C: 60.48+8.29 C:9/16 C:5.08+1.56 C: CRT 30 min/times
(months)
Xinyuan (29) 60 (30/30) E:733+8.3 E: 8/22 E:3.43+1.97 E: TCY + CRT 5 times/week; 40days WMFT, MBI
C:73.6+9.4 C:7/23 C:4.43+1.04 C: CRT 40 min/times
(months)
Xiuming et al. (30) 60 (30/30) E:61.29+1.51 E: 8/22 E: 1.68+0.39 E: TCY 2 times/week; 12 weeks BBS, TUGT
C:61.35+1.54 C:6/24 C:1.7120.21 C: CRT 60 min/times
(years)
Youbo et al. (31) 94 (47/47) E:64.15+9.32 E:17/30 E:3.24+1.46 E: TCY + Orem 5 times/week; 8 weeks BBS, FMA, MBI
C:63.23+9.16 C:15/32 C:3.11+1.35 Self-Care 60 min/times
(months) C: Orem Self-Care

E, experimental group; C, control group; F, female; M, male; TCY, Tai Chi Yunshou; CRT, traditional rehabilitation training; BPT, balance pad training; PST, proprioception strengthening
training; BBS, Berg balance scale; FMA, Fugl-Meyer assessment; TUGT, time-up-go test; STEE, simple test for evaluating hand function; WMFT, wolf motor function test; MBI, Modifided

Bathel index.

included in the random-effects model was 7, including 690
participants (18, 22, 25, 27, 28, 30, 31). The difference between the
experimental group and the control group was significant (MD =4.87,
p<0.001, =90, 95% CI =4.46-5.28), suggesting that the experimental
group had a better effect on improving balance function than the
control group.

Due to the high heterogeneity of the BBS results (I* >75%,
p<0.01), to further explore the impact of each article on the total
effect size and the accuracy of the results, we performed a sensitivity
analysis by excluding one of the studies in turn and then repeated
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the analysis, as shown in Figure 3B. We found that after excluding
3 studies (25, 27, 30), the heterogeneity decreased (p=0.23,
I=30%), indicating that these 3 studies were the main source
of heterogeneity.

3.4.1.2. Improvement of motor function (assessed using
FMA, WMFT, and STEF): experimental group vs. control
groups

Figures 4A, 5 show the overall meta-analysis of FMA and STEF
between the experimental and control groups, respectively. Seven
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FIGURE 2

The results of bias assessment. (A) Risk of bias individual. (B) Overall risk of bias.

studies (21, 23-27, 31) used FMA to assess motor function and found
that the improvement effect of the experimental group was better
than that of the control group (SMD=1.11, p<0.001, *=94, 95%
CI=0.94-1.28). Three studies (21, 23, 24) using STEF to assess upper
limb motor function found that the improvement effect of the
experimental group was better than that of the control group
(MD=10.28, p<0.001, I*=0, 95% CI=7.89-12.68). An RCT (29)
using WMFT to assess upper limb motor function found that the
improvement effect of the experimental group was better than that of
the control group (t=1.731, p=0.003).

Due to the high heterogeneity of the FMA results, after excluding
one RCT (25), p=0.68 and I* = 0%, indicating that this study was the
source of heterogeneity, as shown in Figure 4B.
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3.4.1.3. Improvement in ADL (assessed using MBI):
experimental group vs. control groups

Figure 6A shows the overall meta-analysis of MBI between the
experimental and control groups, including 7 RCTs (21, 24, 26-29,
31) with a total of 604 subjects. The meta-analysis results found that
the improvement effect of the experimental group was better than
that of the control group (MD=4.61, p<0.001, [*=81, 95%
CI=3.61-5.61).

Due to the high heterogeneity of the MBI results, a sensitivity
analysis was performed by excluding one of the studies (31) in turn,
and the heterogeneity was found to be smaller (p=0.11, I* =44%),
indicating that this study was the source of heterogeneity, as shown in
Figure 6B.
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analysis of balance function after excluding 3 studies.
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Meta-analysis of balance function between experimental and control groups. (A) Meta-analysis of balance function of all included studies. (B) Meta-

3.4.1.4. Improvement in walking ability and walking gait
(assessed using TUGT and walking parameters):
experimental group vs. control groups

Figure 7A shows the overall meta-analysis of TUGT between
experimental and control groups, including 3 RCTs (27, 28, 30)
with a total of 254 subjects. After the meta-analysis, it was found
that the walking ability improvement effect of the experimental
group was better than that of the control group (MD =-3.22,
p<0.001, I’=83, 95% CI=—-3.71-—2.73). A study using walking
parameters to reflect gait showed no significant difference
between the experimental group and the control group after
treatment (p > 0.05).

Because of the high heterogeneity of the TUGT results, a
sensitivity analysis was performed by excluding one of the studies (27)
in turn, and the heterogeneity was found to be smaller (p=0.94,
I* =0%), indicating that this study was the source of heterogeneity, as
shown in Figure 7B.

3.4.2. Publication bias analyses

Figure 8 shows the funnel plots of the 3 evaluation indicators
(BBS, FMA and MBI). We performed publication bias analyses on the
standardized difference in means between the experimental and
control groups. On the BBS, we found that 3 articles (25, 27, 30) fell
outside the funnel chart and had large deviations (as shown in
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Figure 8A). One RCT (25) was found to have a large bias on the FMA
(as shown in Figure 8B). One study (31) in the MBI had publication
bias, and the other publications were evenly distributed without any
evidence of publication bias (as shown in Figure 8C).

3.5. Adverse events

None of the 12 articles included in this study reported any adverse
events caused by Tai Chi Yunshou training and routine
rehabilitation training.

4. Discussion

This study systematically reviewed and quantified the differences
in balance function and motor function in stroke patients treated with
Tai Chi Yunshou (or combined with conventional rehabilitation
training) and conventional rehabilitation training. Our meta-analysis
showed that stroke patients who received Tai Chi Yunshou training
had higher balance function and motor function than those who
received conventional rehabilitation training. This difference in
balance function and motor function also varies with different
evaluation indicators.
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4.1. The effect of Tai Chi Yunshou on
balance function

In this study, through a meta-analysis of the BBS of 7 RCTs, it was
found that Tai Chi Yunshou can improve the balance function of
stroke survivors, and the effect is better than that of conventional
rehabilitation training. Stroke survivors often have impaired limb
control and ability to maintain balance, making them less stable than
people with similar asymmetrical postures (32, 33). Initial balance
dysfunction predicts functional recovery after stroke; thus, balance
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training is an important aspect of stroke rehabilitation (34). Tai Chi
Yunshou is the basic form of various forms of Tai Chi (12). It enables
the lower limbs to complete eccentric, centripetal, and isometric
contractions in a specific posture through the half-squat posture and
the role of single-leg support and continuously switches between these
types of muscle contractions, increasing the strength of the lower
limbs (35). The muscle strength of the hip joint, knee joint, and ankle
joint also promotes the body’s own ability to control the lower limbs
(36). In the process of Tai Chi Yunshou training, the transfer of the
center of gravity to and from the lower limbs is combined with the left
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and right arc movements of the upper limbs, and the eyes go hand in
hand, which not only improves the support and control ability of the
limbs but also exercises the visual spatial adaptation ability of stroke
patients, thereby further improving their balance function (37). The
center of gravity of the body performs a wide range of motions in the
three dimensions of front and rear, left and right, and up and down,
which can promote the improvement of the body’s balance
function (38).

4.2. The effect of Tai Chi Yunshou on
motor function

Eight RCTs in the literature included in this study showed that
Tai Chi Yunshou can not only improve the motor function of stroke
survivors, especially the motor function of the upper limbs, but also
outperform conventional rehabilitation training. On the frontal
plane, upper body movements help maintain balance during walking
(39). Stroke survivors are therefore encouraged to perform arm
exercises for balance (40). Through the cooperation of both upper
limbs, with the trunk as the axis, the upper limb of the affected side
draws a circle in a clockwise upward motion, and the healthy side
draws a circle in a counterclockwise upward motion; at the same
time, it trains shoulder joint abduction, external rotation, forward
flexion, elbow flexion, pronation and supination of the forearm and
circular motion of the wrist joint (17, 41). Compared with
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single-joint training, Tai Chi Yunshou requires the body to move
coherently, which can enhance proprioception, stimulate the motor
sensory area of the brain, and provide good motion feedback (42, 43).
The active movement of the upper and lower limbs and the
interaction between the left and right can improve the blood collateral
circulation of the brain, reshape and compensate for the nerve
function of the brain, and then promote the recovery of motor
function (11, 44). Tai Chi Yunshou is also a kind of isotonic exercise
that can exercise the joints and ligaments of the whole body and
strengthen muscle strength (45).

4.3. The effect of Tai Chi Yunshou on
walking ability and gait

The ability to maintain balance has a strong influence on walking
ability, and trunk balance in particular is a determinant of motor
function in stroke patients (46). In this study, 3 RCTs of TUGT were
used to evaluate walking ability, and Tai Chi Yunshou had a significant
effect and was superior to conventional rehabilitation training. The
movement of the joints of the lower limbs is a closed-chain movement
in the Tai Chi Yunshou, which effectively stimulates the joint
proprioceptors, improves the response-ability, and can improve the
static balance in the standing position and the dynamic balance
during walking, whether it is nerve conduction velocity, movement
strategy generation, or protective action (47, 48). Improvement in the
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Publication bias between the experimental group and control group. (A) Publication bias in BBS; (B) Publication bias in FMA; (C) Publication bias in MBI.
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generation of walking thereby reduces standing and walking time and
enhances functional walking ability (28).

The footwork training of Tai Chi Yunshou includes progress,
regress, and looking left and right under the premise of physical
stability (40). Studies by Xiangbin et al. (18) have shown that Tai Chi
Yunshou can improve the walking gait of stroke survivors in the
standing phase and supporting phase, and the effect is similar to that
of conventional walking rehabilitation training.

4.4. The effect of Tai Chi Yunshou on
activities of daily life

The 7 studies included in this study show that Tai Chi Yunshou
can improve daily life, and the effect is better than that of conventional
rehabilitation training. The goal of clinical rehabilitation for stroke
patients is to maximize the function of patients such that patients can
take care of themselves, achieve self-care, and return to family and
society (24). Studies (24, 49) have shown that even without
intervention, the motor function of stroke patients changes over time,
and the self-care ability of patients also improves with the
improvement in their motor function. Whether balance function is
improved or motor function is improved, the patient’s self-care ability
will also be improved (50-52). In the process of Tai Chi Yunshou
training, consciousness, breathing and movement are coordinated and
unified, which can effectively relieve tension and depression (53). The
movements of Tai Chi Yunshou are similar to those of drinking water,
wiping your face, combing your hair, etc. It is beneficial to exercise
daily life skills in the actual environment (24).

4.5. Limitations

Our study has some limitations. First, although as many
documents as possible were retrieved, it is still possible that some
studies missed detection. Second, at present, there are few randomized
controlled studies on the intervention of Tai Chi Yunshou training in
stroke at home and abroad, and the quality of the literature is average,
which may limit the judgment of the results. Third, we only included
articles published in Chinese or English, which may have resulted in
language bias. Fourth, no studies have been conducted on the effects
of Tai Chi Yunshou training on stroke patients at different stages.
Fifth, there may be a risk of falls in Tai Chi Yunshou training, and this
study did not evaluate the risk of falls. In the future, we need large-
sample, multicenter, high-quality randomized controlled trials and
more systematic and comprehensive indicators to evaluate the efficacy
of Tai Chi Yunshou on the dysfunction of poststroke patients. As water
is a unique medium that allows mobility and stability exercises with a
decreased risk of falling (54, 55), Tai Chi Yunshou training might
be tested in water. Sixth, the control treatments applied in the studies
analysed here were heterogenous, so the superiority of Tai Chi
Yunshou needs be confirmed in prospective controlled studies.

5. Conclusion

Although only 12 studies were included, the initial evidence seems
to show that Tai Chi Yunshou training can improve the balance and
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motor functions of stroke survivors, further improve walking ability
and daily living ability, and the rehabilitation effect may be better than
that of conventional rehabilitation training. Therefore, Tai Chi
Yunshou training should be further developed for stroke patients on
the basis of further clinical studies. Research in Tai Chi Yunshou for
additional neurological disorders is also required to establish
appropriate preventive-rehabilitative programs.

Author contributions

LiyZ, LijZ, and JW set the theme. LijZ, YD, and HZ retrieved and
evaluated these studies. LiyZ and LijZ extracted and analyzed the data.
LiyZ and XY wrote the manuscript. JW, HZ, and XY supervised the
whole process and made the final decision. All authors contributed to
the article and approved the submitted version.

Funding

This study was funded by the Shanghai Health Commission
Accelerating the Development of Traditional Chinese Medicine
Three-Year Action Plan Project [Grant No. ZY (2021-2023)-0104-01],
Shanghai Municipal Health and Health Commission Chinese
Medicine Research Project (Grant No. 2020LP004), and Pudong New
Area “National Traditional Chinese Medicine Development
Comprehensive Reform Pilot Zone” construction project (Grant No.
PDZY-2022-0702).

Acknowledgments

We sincerely thank the authors of the primary studies who
provided the data and each of the researchers involved in this study.

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/fneur.2023.1178234/
full#supplementary-material

frontiersin.org


https://doi.org/10.3389/fneur.2023.1178234
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fneur.2023.1178234/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fneur.2023.1178234/full#supplementary-material

Zhang et al.

References

1. Georgakis M, Malik R, Bjérkbacka H, Pana T, Demissie S, Ayers C, et al. Circulating
monocyte chemoattractant protein-1 and risk of stroke: meta-analysis of population-
based studies involving 17 180 individuals. Circ Res. (2019) 125:773-82. doi: 10.1161/
circresaha.119.315380

2. Zhou Z, Xu N, Matei N, McBride D, Ding Y, Liang H, et al. Sodium butyrate
attenuated neuronal apoptosis via GPR41/Gfy/PI3K/Akt pathway after MCAO in rats.
] Cereb Blood Flow Metab. (2021) 41:267-81. doi: 10.1177/0271678x20910533

3. Schulien A, Yeh C, Orange B, Pav O, Hopkins M, Moutal A, et al. Targeted
disruption of Kv2.1-VAPA association provides neuroprotection against ischemic stroke
in mice by declustering Kv2.1 channels. Sci Adv. (2020) 6:eaaz8110. doi: 10.1126/sciadv.
aaz8110

4. Zheng G, Huang M, Liu E Li S, Tao J, Chen L. Tai chi chuan for the primary
prevention of stroke in middle-aged and elderly adults: a systematic review. Evid Based
Complement Altern Med. (2015) 2015:742152. doi: 10.1155/2015/742152

5. Chen B, Guo J, Liu M, 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

6. Forster A, Young J. Incidence and consequences of falls due to stroke: a systematic
inquiry. BMJ. (1995) 311:83-6. doi: 10.1136/bmj.311.6997.83

7. Douka S, Zilidou V, Lilou O, Tsolaki M. Greek traditional dances: a way to support
intellectual, psychological, and motor functions in senior citizens at risk of
neurodegeneration. Front Aging Neurosci. (2019) 11:6. doi: 10.3389/fnagi.2019.00006

8. Sackley C. Falls, sway, and symmetry of weight-bearing after stroke. Int Disabil
Stud. (1991) 13:1-4. doi: 10.3109/03790799109166267

9. Au-Yeung S, Hui-Chan C, Tang J. Short-form tai Chi improves standing balance of
people with chronic stroke. Neurorehabil Neural Repair. (2009) 23:515-22. doi:
10.1177/1545968308326425

10. Huang S, Yu X, Lu Y, Qiao J, Wang H, Jiang L, et al. Body weight support-tai Chi
footwork for balance of stroke survivors with fear of falling: a pilot randomized
controlled trial. Complement Ther Clin Pract. (2019) 37:140-7. doi: 10.1016/j.
ctcp.2019.101061

11. YuX, Jin X, Lu Y, Gao Y, Xu H, Xue X, et al. Effects of body weight support-tai Chi
footwork training on balance control and walking function in stroke survivors with
hemiplegia: a pilot randomized controlled trial. Evid Based Complement Altern Med.
(2020) 2020:9218078-9. doi: 10.1155/2020/9218078

12. Luoquan H. On the original styles of Taijiquan. Wushu Stud. (2018) 3:55-7. doi:
10.13293/j.cnki.wskx.007332

13. Wang C, Yang G, Yang H, Chen C, Zhang H, Wang K, et al. Research on knee joint
load and influencing factors of typical tai Chi movements. Appl Bionics Biomech. (2022)
2022:6774980-11. doi: 10.1155/2022/6774980

14.Qiu Y, Zheng Y, Liu Y, Luo W, Du R, Liang J, et al. Synergistic immediate cortical
activation on Mirror visual feedback combined with a soft robotic bilateral hand
rehabilitation system: a functional near infrared spectroscopy study. Front Neurosci.
(2022) 16:807045. doi: 10.3389/fnins.2022.807045

15. Law N, Li J. The temporospatial and kinematic characteristics of typical Tai Chi
movements: repulse monkey and wave-hand in cloud. Res Sports Med. (2014) 22:111-23.
doi: 10.1080/15438627.2014.881819

16.Kim H, Kim YL, Lee SM. Effects of therapeutic Tai Chi on balance, gait, and
quality of life in chronic stroke patients. Int J Rehabil Res. (2015) 38:156-61. doi:
10.1097/MRR.0000000000000103

17. Lugang W, Yundi C, Xiaoyu L. Discussion on the treatment of upper limb spasticity
of stroke with Taijiquan "Yunshou". Gansu Med J. (2017) 36:684-6. doi: 10.15975/j.cnki.
gsyy.2017.08.029

18. Xiangbin W, Meijin H, Jing T, Lili L, Ting R, Jinran Z, et al. The effect of tai Chi
Yunshou on gait of community-based hemiplegic patients after stroke. Chin J Rehabil
Med. (2016) 31:1328-33.

19. Luo X, Zhou ], Zhang Y, Liu Y, Li ], Zheng Z, et al. Effects of tai Chi Yunshou on
upper limb function and balance in stroke survivors: a protocol for systematic review
and meta analysis. Medicine. (2020) 99:€21040. doi: 10.1097/md.0000000000021040

20. Page M, McKenzie J, Bossuyt P, Boutron I, Hoffmann T, Mulrow C, et al. The
PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ.
(2021) 372:n71. doi: 10.1136/bmj.n71

21.Jiang S, Xie Y, Chen J. The effect of fixed-step cloud hand combined with Bobath
handshake training on upper limb function after stroke: a randomized controlled study.
Chin J Prac Nurs. (2018) 34:904-08.

22. Pang X, Pang X, Wang Y, Chen J, He X, Wang Y, et al. Research on balance function
and fall risk of stroke patients in community with tai Chi Yunshou combined with
balance cushion training. Chin Health Nutr. (2019) 29:104.

23. Su-zhen J, Jin-xiu C, Wei-ni L. The effects of Tai Chi Yunshou exercises on upper
extremity function in stroke patients with hemiplegia Chinese. ] Nurs Educ. (2018)
15:219-22.

24. Suzhen J. Clinical study on the effect of fixed-foot stance Yunshou exercises on
upper limb recovery in stroke patients with Hemiplegia RehabilitationMaster. Fujian

Frontiers in Neurology

12

10.3389/fneur.2023.1178234

University of Traditional Chinese Medicine. (2018) Available at: https://kns.cnki.net/
KCMS/detail/detail.aspx?dbname=CMFD202001&filename=1018105022.nh (Accessed
April 28, 2023).

25.Xianqgiong Y, Wenzhong Z, Yongxi J, Wei L, Jinxue S, Xuejun Z. Research on
the effect of Tai Chi Yunshou training on patients with balance dysfunction after
stroke. J Nurs Rehabil. (2018) 17:69-72. doi: 10.3969/j.issn.1671-9875.2018.
03.024

26. Xiaocui F, Hao G, Xueliang X, Dan S, Chi Z, Xia B. Effect of Tai Chi Yunshou
combined with proprioceptive intensive training on upper extremity function after
stroke. J Med Theory Pract. (2019) 32:5-7. doi: 10.19381/j.issn.1001-7585.2019
.01.002

27.Xie G, Rao T, Lin L, Lin Z, Xiao T, Yang M, et al. Effects of Tai Chi Yunshou
exercise on community-based stroke patients: a cluster randomized controlled trial. Eur
Rev Aging Phys Act. (2018) 15:17. doi: 10.1186/s11556-018-0206-x

28. Xinyu W. (2016) Effect of tai Chi Yunshou training on balance function in patients
with hemiplegia after stroke in community-based RehabilitationMaster. Henan
University of Traditional Chinese Medicine. Available at: https://d.wanfangdata.com.cn/
thesis/ChJUaGVzaXNOZXdTMjAyMzAXxMTISCUQwMTM10OTEzMxoIZDdmY2R2
YXU%3D (Accessed April 28, 2023).

29. Xinyuan W. Effect of Taiji cloud hand training on upper limb dysfunction after
stroke. Clin Res. (2021) 29:106-8.

30. Xiuming P, Xiuyu P, Yan W,, Jin C., Xing H., Yuan W,, Jian Z. (2019). Effect of Tai
Chi "Yunshou" training on balance function in patients with hemiplegia after stroke in
community-based rehabilitation. Modern digestion and interventional diagnosis and
treatment(A02), 1924-1925.

31. Youbo S., Weiwei Z., Ningning L., Jianping C., Songbin H. (2019) Effect of Taiji
"cloud hand" exercise combined with Orem self-nursing on ADL in stroke rehabilitation
patients, China Modern Doctor.

32. Genthon N, Rougier P, Gissot A, Froger ], Pélissier ], Pérennou D. Contribution of
each lower limb to upright standing in stroke patients. Stroke. (2008) 39:1793-9. doi:
10.1161/strokeaha.107.497701

33. Wong J, Brooks D, Inness E, Mansfield A. The impact of falls on motor and
cognitive recovery after discharge from in-patient stroke rehabilitation. ] Stroke
Cerebrovasc Dis. (2016) 25:1613-21. doi: 10.1016/j.jstrokecerebrovasdis.2016.03.017

34. Tyson S, Hanley M, Chillala ], Selley A, Tallis R. The relationship between balance,
disability, and recovery after stroke: predictive validity of the Brunel balance assessment.
Neurorehabil Neural Repair. (2007) 21:341-6. doi: 10.1177/1545968306296966

35.Chen Y, Wan A, Mao M, Sun W, Song Q, Mao D. Tai Chi practice enables
prefrontal cortex bilateral activation and gait performance prioritization during dual-
task negotiating obstacle in older adults. Front Aging Neurosci. (2022) 14:1000427. doi:
10.3389/fnagi.2022.1000427

36.Kuo C, Chen S, Wang J, Ho T, Lin J, Lu T. Effects of Tai-Chi Chuan practice on
patterns and stability of lower limb inter-joint coordination during obstructed gait
in the elderly. Front Bioeng Biotechnol. (2021) 9:739722. doi: 10.3389/
fbioe.2021.739722

37. Ghaffarinejad F, Taghizadeh S, Mohammadi F. Effect of static stretching of muscles
surrounding the knee on knee joint position sense. Br J Sports Med. (2007) 41:684-7.
doi: 10.1136/bjsm.2006.032425

38.Tao J, Rao T, Lin L, Liu W, Wu Z, Zheng G, et al. Evaluation of Tai Chi Yunshou
exercises on community-based stroke patients with balance dysfunction: a study
protocol of a cluster randomized controlled trial. BMC Complement Altern Med. (2015)
15:015-0555. doi: 10.1186/s12906-015-0555-1

39. Tung J, Gage W, Poupart P, McIlroy W. Upper limb contributions to frontal plane
balance control in rollator-assisted walking. Assist Technol. (2014) 26:15-21; quiz 22-3.
doi: 10.1080/10400435.2013.789456

40. Stephenson J, Lamontagne A, De Serres S. The coordination of upper and lower
limb movements during gait in healthy and stroke individuals. Gait Posture. (2009)
29:11-6. doi: 10.1016/j.gaitpost.2008.05.013

41. Suzhen J, Jinxiu C, Weini L. The effects of Tai Chi Yunshou exercises on upper
extremity function in stroke patients with hemiplegia. Chin J Nurs Educ. (2018)
15:219-22.

42.He ], Li G, Lin J, Shu B, Ye B, Wang J, et al. Proprioceptive training with visual
feedback improves upper limb function in stroke patients: a pilot study. Neural Plast.
(2022) 2022:1588090-10. doi: 10.1155/2022/1588090

43.Jiang L, Zhao L, Liu Y, Zhang H, Zhang S, Cong W, et al. Effectiveness of tai Chi
Yunshou motor imagery training for hemiplegic upper extremity motor function in
poststroke patients: study protocol for a randomized clinical trial. Trials. (2022) 23:329.
doi: 10.1186/s13063-022-06283-z

44. Chan W, Tsang W. The effect of tai Chi training on the dual-tasking performance
of stroke survivors: a randomized controlled trial. Clin Rehabil. (2018) 32:1076-85. doi:
10.1177/0269215518777872

45. Weifeng L. Kinematic analysis of Taijiquan “Yunshou”. Rehabilitationmaster.
Fujian University of Traditional Chinese Medicine. (2013) Available at: https://d.

frontiersin.org


https://doi.org/10.3389/fneur.2023.1178234
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org
https://doi.org/10.1161/circresaha.119.315380
https://doi.org/10.1161/circresaha.119.315380
https://doi.org/10.1177/0271678x20910533
https://doi.org/10.1126/sciadv.aaz8110
https://doi.org/10.1126/sciadv.aaz8110
https://doi.org/10.1155/2015/742152
https://doi.org/10.1371/journal.pone.0135932
https://doi.org/10.1136/bmj.311.6997.83
https://doi.org/10.3389/fnagi.2019.00006
https://doi.org/10.3109/03790799109166267
https://doi.org/10.1177/1545968308326425
https://doi.org/10.1016/j.ctcp.2019.101061
https://doi.org/10.1016/j.ctcp.2019.101061
https://doi.org/10.1155/2020/9218078
https://doi.org/10.13293/j.cnki.wskx.007332
https://doi.org/10.1155/2022/6774980
https://doi.org/10.3389/fnins.2022.807045
https://doi.org/10.1080/15438627.2014.881819
https://doi.org/10.1097/MRR.0000000000000103
https://doi.org/10.15975/j.cnki.gsyy.2017.08.029
https://doi.org/10.15975/j.cnki.gsyy.2017.08.029
https://doi.org/10.1097/md.0000000000021040
https://doi.org/10.1136/bmj.n71
https://kns.cnki.net/KCMS/detail/detail.aspx?dbname=CMFD202001&filename=1018105022.nh
https://kns.cnki.net/KCMS/detail/detail.aspx?dbname=CMFD202001&filename=1018105022.nh
https://doi.org/10.3969/j.issn.1671-9875.2018.03.024
https://doi.org/10.3969/j.issn.1671-9875.2018.03.024
https://doi.org/10.19381/j.issn.1001-7585.2019.01.002
https://doi.org/10.19381/j.issn.1001-7585.2019.01.002
https://doi.org/10.1186/s11556-018-0206-x
https://d.wanfangdata.com.cn/thesis/ChJUaGVzaXNOZXdTMjAyMzAxMTISCUQwMTM1OTEzMxoIZDdmY2R2YXU%3D
https://d.wanfangdata.com.cn/thesis/ChJUaGVzaXNOZXdTMjAyMzAxMTISCUQwMTM1OTEzMxoIZDdmY2R2YXU%3D
https://d.wanfangdata.com.cn/thesis/ChJUaGVzaXNOZXdTMjAyMzAxMTISCUQwMTM1OTEzMxoIZDdmY2R2YXU%3D
https://doi.org/10.1161/strokeaha.107.497701
https://doi.org/10.1016/j.jstrokecerebrovasdis.2016.03.017
https://doi.org/10.1177/1545968306296966
https://doi.org/10.3389/fnagi.2022.1000427
https://doi.org/10.3389/fbioe.2021.739722
https://doi.org/10.3389/fbioe.2021.739722
https://doi.org/10.1136/bjsm.2006.032425
https://doi.org/10.1186/s12906-015-0555-1
https://doi.org/10.1080/10400435.2013.789456
https://doi.org/10.1016/j.gaitpost.2008.05.013
https://doi.org/10.1155/2022/1588090
https://doi.org/10.1186/s13063-022-06283-z
https://doi.org/10.1177/0269215518777872
https://d.wanfangdata.com.cn/thesis/ChJUaGVzaXNOZXdTMjAyMzAxMTISCFkyMjk4OTcxGghlZnRzNmJpNA%3D%3D

Zhang et al.

wanfangdata.com.cn/thesis/ ChJUaGVzaXNOZXdTMjAyMzAxMTISCFkyMjk4OTcxG
ghlZnRzNmJpNA%3D%3D (Accessed April 28, 2023).

46. Lund C, Dalgas U, Grenborg T, Andersen H, Severinsen K, Riemenschneider M,
et al. Balance and walking performance are improved after resistance and aerobic
training in persons with chronic stroke. Disabil Rehabil. (2018) 40:2408-15. doi:
10.1080/09638288.2017.1336646

47. Carcelén-Fraile M, Aibar-Almazan A, Martinez-Amat A, Brandao-Loureiro V,
Jiménez-Garcia J, Castellote-Caballero Y, et al. Qigong for muscle strength and static
postural control in middle-aged and older postmenopausal women: a randomized
controlled trial. Front Med. (2021) 8:784320. doi: 10.3389/fmed.2021.784320

48.Gao L, Lu Z, Liang M, Baker J, Gu Y. Influence of different load conditions on
lower extremity biomechanics during the lunge squat in novice men. Bioengineering.
(2022) 9:7. doi: 10.3390/bioengineering9070272

49.Li YC, Liao WW, Hsieh YW, Lin KC, Chen CL. Predictors of clinically important
changes in actual and perceived functional arm use of the affected upper limb after
rehabilitative therapy in chronic stroke. Arch Phys Med Rehabil. (2020) 101:442-9. doi:
10.1016/j.apmr.2019.08.483

50. Pérez-Marmol J, Garcia-Rios M, Barrero-Hernandez F, Molina-Torres G, Brown
T, Aguilar-Ferrandiz M. Functional rehabilitation of upper limb apraxia in poststroke

Frontiers in Neurology

13

10.3389/fneur.2023.1178234

patients: study protocol for a randomized controlled trial. Trials. (2015) 16:508. doi:
10.1186/s13063-015-1034-1

51. Taylor-Piliae R, Hoke T, Hepworth J, Latt L, Najafi B, Coull B. Effect of Tai Chi on
physical function, fall rates and quality of life among older stroke survivors. Arch Phys
Med Rehabil. (2014) 95:816-24. doi: 10.1016/j.apmr.2014.01.001

52. Zheng G, Xiong Z, Zheng X, Li ], Duan T, Qi D, et al. Subjective perceived impact
of Tai Chi training on physical and mental health among community older adults at risk
for ischemic stroke: a qualitative study. BMC Complement Altern Med. (2017) 17:221.
doi: 10.1186/512906-017-1694-3

53. Jinmei F. Effects of tai Chi “Yunshou” on cardiopulmonary function of stroke
Patients. Master. Fujian University of Traditional Chinese Medicine. (2017) Available at:
https://d.wanfangdata.com.cn/thesis/ChJUaGVzaXNOZXdTMjAyMzAxMTISCFkzMj
QzNDkzGghlZnRzNmJpNA%3D%3D (Accessed April 28, 2023).

54. Maccarone M, Masiero S. Can spa rehabilitative interventions play a role for
patients suffering from neurodegenerative disorders at the early stages? A scoping
review. Int ] Biometeorol. (2022) 66:2369-77. doi: 10.1007/s00484-022-02369-0

55. Plecash A, Leavitt B. Aquatherapy for neurodegenerative disorders. ] Huntington's
Dis. (2014) 3:5-11. doi: 10.3233/jhd-140010

frontiersin.org


https://doi.org/10.3389/fneur.2023.1178234
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org
https://d.wanfangdata.com.cn/thesis/ChJUaGVzaXNOZXdTMjAyMzAxMTISCFkyMjk4OTcxGghlZnRzNmJpNA%3D%3D
https://d.wanfangdata.com.cn/thesis/ChJUaGVzaXNOZXdTMjAyMzAxMTISCFkyMjk4OTcxGghlZnRzNmJpNA%3D%3D
https://doi.org/10.1080/09638288.2017.1336646
https://doi.org/10.3389/fmed.2021.784320
https://doi.org/10.3390/bioengineering9070272
https://doi.org/10.1016/j.apmr.2019.08.483
https://doi.org/10.1186/s13063-015-1034-1
https://doi.org/10.1016/j.apmr.2014.01.001
https://doi.org/10.1186/s12906-017-1694-3
https://d.wanfangdata.com.cn/thesis/ChJUaGVzaXNOZXdTMjAyMzAxMTISCFkzMjQzNDkzGghlZnRzNmJpNA%3D%3D
https://d.wanfangdata.com.cn/thesis/ChJUaGVzaXNOZXdTMjAyMzAxMTISCFkzMjQzNDkzGghlZnRzNmJpNA%3D%3D
https://doi.org/10.1007/s00484-022-02369-0
https://doi.org/10.3233/jhd-140010

	Effect of Tai Chi Yunshou training on the balance and motor functions of stroke patients: a systematic review and meta-analysis of randomized controlled trials
	1. Introduction
	2. Methods and analysis
	2.1. Study registration
	2.2. Inclusion criteria
	2.3. Exclusion criteria
	2.4. Search strategy
	2.5. Study selection
	2.6. Data extraction
	2.7. Study quality assessment
	2.8. Data analysis

	3. Results
	3.1. Selection process
	3.2. Basic characteristics of the included studies
	3.3. Study quality assessment (risk of bias)
	3.4. Meta-analysis
	3.4.1. Analysis of primary and secondary outcomes
	3.4.1.1. Improvement of balance function (assessed using BBS): experimental group vs. control groups
	3.4.1.2. Improvement of motor function (assessed using FMA, WMFT, and STEF): experimental group vs. control groups
	3.4.1.3. Improvement in ADL (assessed using MBI): experimental group vs. control groups
	3.4.1.4. Improvement in walking ability and walking gait (assessed using TUGT and walking parameters): experimental group vs. control groups
	3.4.2. Publication bias analyses
	3.5. Adverse events

	4. Discussion
	4.1. The effect of Tai Chi Yunshou on balance function
	4.2. The effect of Tai Chi Yunshou on motor function
	4.3. The effect of Tai Chi Yunshou on walking ability and gait
	4.4. The effect of Tai Chi Yunshou on activities of daily life
	4.5. Limitations

	5. Conclusion
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note

	 References

