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ARTICLE INFO ABSTRACT

Keywords: Objective: To synthesize evidence from systematic reviews on the effects of gigong, tai chi, and yoga in people
Strok.e ) with neurological diseases.
Parkinson$ Disease Methods: A systematic search was conducted in PubMed, PsycINFO, Embase, CINAHL and Cochrane Library until

Meta-analysis September 2022. Methodological quality was assessed using the AMSTAR 2 tool. A qualitative synthesis of

iQon, X R - -
80(; 8 included reviews and meta-analyses was performed. Citation matrices and the corrected covered area were used
Tai Chi to explore the overlap of randomized controlled trials among reviews.

Results: Nineteen systematic reviews (containing 74 trials and 80 meta-analyses) in people with Parkinson’s
disease (PD) or stroke were included. The critical domains of the AMSTAR 2 were not satisfied in more than half
of the reviews, and only 4 evaluated the certainty of the evidence. The overlap was very high (21.7%) and high
(11%) for tai chi studies in PD and stroke, respectively. In people with PD, gigong, yoga, and tai chi can improve
balance, with tai chi being beneficial to increase functional mobility. For stroke patients, tai chi was better than
controls to enhance motor function and independence, but not for health-related quality of life and quality of
sleep. Findings on balance, walking ability and depression were inconclusive in stroke population.

Conclusions: Qigong, tai chi, and yoga appear to be effective to improve balance performance in people with PD.
Tai chi practice enhances motor function and independency in stroke patients.

1. Introduction Clinical guidelines suggest different approaches to prevent sensori-

motor impairments and enhance the behavioural and emotional state in

There is an urgent need to face the increasing demand for neuro-
rehabilitation ', with stroke as the leading cause of disability globally %,
and Parkinson’s disease (PD) as the fastest growing neurological con-
dition °. Dealing with uncertainty is the rule in neurologic diseases *.
These have a long and variable course °, and frequently lead to complex
and diverse motor and nonmotor symptoms, such as spasticity, tremor,
or mobility restrictions °, which ultimately compromise well-being and

quality of life 7.
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people with PD © or stroke °. Patient active engagement should be
inherent to clinical care in neurology '°. The use of coping strategies
during rehabilitation, i.e., self-management interventions, contribute to
a better adaption to long-term disability !' and can promote recovery
1215 Different forms of physical exercise, as a key domain for
self-management ', are highly recommended to improve health-related
outcomes in adults with neurological diseases ®°. Among these,
movement-based mindful exercises, i.e., gigong, tai chi, and yoga, that
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combine gentle movements with conscious breathing and awareness,
have emerged as safe, patient-centred, and cost-effective adjuvant
treatments for chronic disorders '®!”. Practice of mindful exercises helps
to empower patients to adopt healthy behaviours '8, and has an
impact on brain functional activity '°2°, thus they can be particularly
beneficial for both physical and mental health '®?!. In people with PD or
stroke, these therapies have proven effective for physical and psycho-
logical measures, although better quality evidence is warranted *>%°, In
addition, because of the rise of systematic reviews about this research
topic an umbrella review is needed to analyse literature results. The aim
of this umbrella review was to synthesize and analyse scientific litera-
ture on the effects of movement-based mindful exercises on balance,
walking parameter, psychological factors, motor function and
health-related outcomes in individuals with neurological diseases to
determine the most beneficial approach when compared to other types
of therapies and/or with usual care.

2. Methods
2.1. Protocol and registration

The umbrella review was conducted following the guidelines of the
Preferred Reporting Items for Overviews of Systematic Reviews (PRIO-
harms) ?*. The review protocol was registered at Open Science Frame-
work Registry (DOI: 10.17605/0SF.I0/MQW4U) prior to the selection
of systematic reviews and data extraction processes.

2.2. Data sources and search strategy

A researcher (PGG) conducted the search in PubMed, PsycINFO (via
ProQuest), Embase, CINAHL (via EBSCOhost) and Cochrane Library
from database inception to September 2022. We used Medical Subject
Heading (MeSH) terms related to mindful exercises (qigong, tai chi, and
yoga,) and the study design of interest (systematic review). No terms
describing specific neurological conditions were included in the search
strategies to avoid limitations of potentially eligible records (Supple-
mentary File A).

2.3. Eligibility criteria and outcomes of interest

The PICO framework 2° (Patient, Intervention, Comparison,
Outcome) was followed to determine the eligibility criteria.
The inclusion criteria were:

I) Studies: Systematic reviews with meta-analysis.

II) Patients: adults with any neurological disease, e.g., stroke, PD,
multiple sclerosis.

III) Intervention: qigong, tai chi, and yoga.

IV) Comparisons: any type of control group, e.g., active controls or
waitlist.

V) Outcomes: balance (e.g.centre of pressure, static or dynamic
balance), walking parameters (e.g. velocity, cadence, stride
length), psychological factors (e.g. depression, anxiety, stress),
motor function, and health-related outcomes.

The exclusion criteria were:

I) Meta-analyses including study designs different from randomized

controlled trials (RCTSs).

II) Meta-analyses where movement-based mindful exercises were
analysed together with other experimental interventions.

III) Meta-analyses based on the use of odds ratio.

IV) Outcome measures not included in at least two different reviews.

V) Reviews where neurological diseases were analysed along with
other chronic conditions, e.g., cancer, or cardiorespiratory
diseases.
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VI) Full text was unavailable.

VII) Systematic reviews not written in English or Spanish.
VIII) Studies not indexed in journals.

IX) Reviews studying neurological conditions not considered move-
ment disorders or cerebrovascular/motor neuron diseases such as
epilepsy, headache or peripherical nerves disorders (according to
the International Classifications of Diseases).

2.4. Data management and selection process

Data management was performed using the Mendeley desktop
v1.19.8. First, record duplicates were automatically removed by the
software. Then, a researcher (CGM) screened retrieved results by title
and abstract and examined the full text of eligible systematic reviews.
When necessary, consensus for any query of search, inclusion or data
management was reached between three of the research team members
(CGM, PGG, AMHR).

2.5. Assessment of methodological quality

The methodological quality of the reviews was assessed by two in-
dependent researchers (MJCH, JMC) using the A MeaSurement Tool to
Assess systematic Reviews-2 (AMSTAR-2) 26 Any disagreement was
solved with a third reviewer (AMHR). The AMSTAR 2 is not intended to
generate an overall score, but rather to interpret the potential impact of
an inadequate rating in the different domains, especially those consid-
ered as critical (items 2, 4, 7, 9, 11, 13, and 15) *°.

2.6. Data extraction and synthesis

For the narrative synthesis, data were extracted in a standardized
manner including: first author (year of publication); number of analysed
RCTs; sample of the included RCTs; interventions, with exercise char-
acteristics (i.e., style and delivery format) and duration; outcomes,
including assessment tools; and effect size (overall or subgroups anal-
ysis). For effect size data, we consider the overall results of the meta-
analyses for each outcome of interest. When an overall analysis was
not available or does not meet our mentioned criteria, findings for
subgroup analyses were reported. Data extraction process was divided
by neurological diseases.

To detect the potential overlap among the included reviews, we used
citation matrices to calculate the “Corrected Covered Area” (CCA) %/
where the overlap is defined as slight (CCA < 6%), moderate (6-10%),
high (11-15%), or very high (CCA > 15%) 27_ A co-occurrence analysis
and bibliometric mapping were performed with the software VOS
Viewer v. 1.6.18.

2.7. Protocol deviation

Compared to the registered protocol, we have included additional
information from the primary studies (number of participants and
countries where the studies were conducted). We have also added the
co-occurrence and bibliometric analyses.

3. Results

The initial search retrieved 7702 records. After removing duplicates,
2530 records were screened by title and abstract. Finally, we assessed for
eligibility 72 full texts, of which a total of 19 reviews, containing 80
meta-analyses, were included in the qualitative synthesis (Fig. 1). All
excluded reports (n = 53) are listed in the Supplementary File B.

After the screening process, only reviews focused on stroke or PD met
our eligibility criteria. Eight systematic reviews, that contained 30 pri-
mary trials, were in adults with PD 23‘28’32’?’4’?’5, 10 reviews assessed
patients after stroke and retrieved information from 42 studies >3 %4,
and one review included participants with PD or stroke and contained
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Identification of studies via databases and registers

T
Records identified from
g databases (total: n = 7702)
®
0 CINAHL (n =2971)
= Cochrane Library (n = 144)
s EMBASE (n = 2332)
k=] PsycINFO (n = 561)
PubMed (n =1694)
()
\ 4
Records screened
(n=2530)
Reports sought for retrieval
2 (n=72)
7]
(72}
Reports assessed for eligibility
(n=72)
e
3 Y
S Studies included in the
T:’ qualitative synthesis
- (n=19)

Records removed before
screening:

Duplicate records removed
(n=5172)

Records excluded by title and
abstract

(n = 2458)

Reports excluded: (n= 53)

= Meta-analysis included a study
design other than randomized
controlled trials (n = 3)

= |Interventions of interest (mindful
exercises) were not meta-
analysed alone (n =7)

= Systematic review without meta-
analysis (n =17)

= Meta-analysis of systematic
reviews (n =1)

= Multicomponent intervention
(n=8)

= Conditions of interest were not
meta-analysed alone (n = 4)

= Not the outcomes of review (n=1)

= Network meta-analysis (n = 1)

= Review protocol (n = 4)

= Reviews not written in English or
Spanish (n=1)

= Conference Proceedings (n = 5)

= Dissertation / Thesis (n = 1)

Fig. 1. PRISMA 2020 flow diagram for new systematic reviews which included searches of databases and registers only.

two additional primary studies >°. The samples’ characteristics, types of
intervention and control groups, study outcomes, and main results (with
effect size), are shown in Table 1 for reviews in PD and Table 2 for
stroke. Data from the systematic review including patients with PD or
stroke >° are listed separately in both tables. As supplementary file C we
provide the reasons to exclude some meta-analyses.

Ten reviews used the Cochrane Risk of Bias tool or followed the
guidelines of the Cochrane Handbook for systematic reviews of in-
terventions to assess the methodological quality of primary research %>
23,32,34,36-39.43.44 " \with an additional 5 reviews using the Physiotherapy
Evidence Database (PEDro) scale 2&30:33:3540, Only 4 of the systematic
reviews (21%) evaluated the certainty of the evidence with the Grading
of Recommendations, Assessment, Development and Evaluations
(GRADE) approach 2233:37:39,

3.1. Co-occurrence analysis

The use of VOS viewer maps to reflect network and density

visualization analyses could not detect a clear pattern, probably because
8 reviews (40%) 2330,32:34.35,37.40.44 4id not include key words (Figs. 2
and 3). The most commonly used terms were balance, gait, motor
impairment, rehabilitation, and complementary therapies.

3.2. Overlapping

Systematic reviews returned 149 trials, including double counting.
Of these, 74 reports were original studies. Those publications included
in more than one review are listed in the citation matrix for reviews in
PD (supplementary material D) or stroke (supplementary material E).
The review with studies in people with PD or stroke *° is cited in both.
Three of the studies analysed by Wu et al. ** could not be retrieved due
to insufficient information and lack of response from the corresponding
author of the review. The corrected covered area (CCA) was calculated
to determine the degree of overlap across reviews 2’. For reviews in
patients with PD, the CCA indicated no overlap (0%) for controlled trials
of qigong and yoga, and a very high overlap (21.7%) for trials about tai
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Table 1

Included systematic reviews in people with Parkinson’s disease.
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Study

RCTs included in
this umbrella

Sample of included
RCTs, (mean age, sex)

Interventions; weeks of duration

Outcomes of interest

Effect size (overall or subgroup
analysis)

Chen et al. 2020

Kwok et al. 2016

Liu et al. 2019

Monteiro-
Mazzarin et al.
2017

Ni et al. 2014

China (3),
Germany (1),
Italy (1),
Korea (1), USA
[€D)]

Total: 7

USA (2)
Total: 2

China (1), Korea
(1), USA (2)
Total: 4

China (2), Korea
(1), USA (2)
Total: 5

Country (N/S)
Total: 2

China (2), Korea
(1), USA (4)
Total: 7

Qigong group (N/S)
Total: 325 (64.1 yrs.,
145 women)

Yoga group (23)
Total: 40 (67 yrs., sex N/
S)

TC group (83)
Total: 159 (65.3 yrs., sex
N/S)

TC group (N/S)
Total: 355 (mean age
and sex N/S)

TC group (86)
Total: 240 (67.1 yrs., sex
N/S)

TC group (N/S)

Total. 347 (65.7 yrs.,
130 women). Sex N/S, 1
study

Qigong group: Qigong styles (Guolin,
Baduanjin, Wuqinxi); 7-48 wks.

CG: aerobic training, walking, or no
intervention; 7-24 wks.

Yoga group: Yoga styles (Iyengar Hatha
or Vinyasa); 12 wks.

CG: no intervention or education; N/S to
12 wks.

TC group: TC styles (8-form Yang, 24-
form, Cheng Manching short); 10-16
wks.

CG: no intervention or no exercise; N/S

TC group: TC styles (Yang, Yang short, or
N/S); 4-24 wKks.

CG: resistance or stretching training,
walking, or no intervention; 4-24 wks.

TC group: TC styles N/S; N/S
CG: Qigong, resistance or stretching
training, or no exercises; N/S

TC group: TC styles (short-form Yang, 8-
form Yang, 24-form); 4-24 wks.

CG: medication, walking, physical
exercise, resistance or stretching training;
N/S

Balance: BBS

Motor function: UPDRS
111

Walking ability
(endurance):
6MWT,10MWT

Balance: BBS
Motor function: UPDRS
111

Balance: BBS
Functional mobility:
TUG

Motor function: UPDRS
III

Walking ability
(endurance): 6MWT

Balance: BBS
Functional mobility:
TUG

Motor function: UPDRS
III

Balance: BBS
Functional mobility:
TUG

Health-related QoL:
PDQ-39, PDQ-39SI
Motor function: UPDRS
111

Walking ability (step
length, speed): N/S

= Balance (overall, 5
studies)
SMD: 0.72 (0.23-1.20), P < 0.001,
?=N/S
m Motor function (overall, 7
studies)
SMD: 0.59 (0.24-0.93),
P < 0.0001, > = N/S
m Walking endurance
(overall, 4 studies)
SMD: 0.78 (0.10-1.47), P = 0.03,
>=N/S
= Balance (overall, 2
studies)
SMD: 1.22 (0.25-2.20), P = 0.01,
I = 40%
= Motor function (overall, 2
studies)
SMD: — 2.35 (—3.21 to —1.50),
P < 0.0001, I = 0%
= Balance (overall, 2
studies)
SMD: 1.22 (0.80-1.65),
P < 0.0001, I = 0%
= Functional mobility
(overall, 3 studies)
SMD: — 0.82 (—1.32 to —0.32),
P =0.001, I* = 65%
= Motor function (TC at
high dose, 3 studies)
SMD: — 0.37 (—1.31 to 0.57),
P =0.44, I> = 80%
= Walking endurance
(overall, 2 studies)
SMD: 0.82 (0.21-1.42), P = 0.009,
? = 0%
= Balance (overall, 3
studies)
MD: 3.47 (2.11-4.83), P < 0.0001,
? = 0%
= Functional mobility
(overall, 4 studies)
MD: — 1.06 (—1.61 to —0.51),
P = 0.0002, I = 30%
m Motor function (overall, 2
studies)
SMD: — 0.47 (—0.78 to —0.16),
P =0.003, I*=N/S
= Balance (TC + med., 3
studies)
MD: 4.25 (2.83-5.66), P < 0.0001,
> =53%
= Functional mobility (TC +
med., 3 studies)
MD: — 0.75 (—1.30 to —0.21),
P =0.007, I = 42%
m Health-related QoL (TC +
med., 3 studies)
SMD: — 1.10 (—1.81 to —0.39),
P =0.002, I> = 82%
m Motor function (TC +
med., 5 studies)
MD: — 4.34 (—6.67 to —2.01),
P = 0.0003, I> = 91%
m Walking speed (TC +
med., 2 studies)
SMD: 0.41 (—0.37 to 1.19),
P =0.30, I> = 85%
= Walking step length (TC +
med., 2 studies)
SMD: 0.56 (0.03-1.09), P = 0.04,
> =67%

(continued on next page)
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Table 1 (continued)
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RCTs included in
this umbrella

Study

Sample of included
RCTs, (mean age, sex)

Interventions; weeks of duration

Outcomes of interest

Effect size (overall or subgroup
analysis)

Winser et al., China (3), Korea

2018 (1), USA (3)
Total: 7
Yang et al., 2014 China (3),
USA (4)
Total: 7

Yu et al., 2021 Country (N/S)

Total: 17

TC group (N/S)

Total: 414 (age N/S, 142
women) Sex N/S, 1
study

TC group (196)
Total: 447 (66.1 yrs., sex
N/S)

TC group (455)

Total: 951 (65.5 yrs.,
332 women)

Mean age or sex N/S, 3
studies

TC group: TC styles (24-form Yang, short-
form Yang, 6-form); 4-24 wks.

CG: multimodal exercise, walking,
resistance or stretching training, or no
treatment; 4-24 wks.

TC group: TC styles (Yang, 24-short form,
6-form, or N/S); 4-24 wks.

CG: walking, Qigong, resistance or
stretching training, or no intervention; N/
S

TC group: TC styles N/S; 8-24 wks.

CG: Qigong, walking, usual care,
resistance or stretching training, routine
exercise; N/S

Balance: BBS
Functional mobility:
TUG

Balance: BBS, FRT, OLST,
TST

Functional mobility:
TUG

Walking ability
(endurance): 6MWT
Walking ability (step
length, speed): N/S

Balance: BBS
Functional mobility:
TUG

Health-related QoL:
PDQ-39

Motor function: UPDRS
111

Walking ability (speed):
N/S

m Balance (vs. active
control, 3 studies)
WMD: 4.21 (—1.98 to 10.39),
P=0.18,I>=N/S
= Balance (vs. no
intervention, 2 studies)
WMD: 1.55 (—0.80 to 3.90),
P=0.20,1>=N/S
= Functional mobility (vs.
active control, 2 studies)
WMD: — 0.19 (—1.74 to 1.35),
P=081,1>=N/S
= Functional mobility (vs.
no intervention, 2 studies)
WMD: — 2.13 (—3.26 to —1.00),
P =0.0002, I> = N/S
= Balance (vs. active
control, 3 studies)
SMD: 0.74 (0.38-1.10),
P < 0.0001, I* = 35%
= Balance, BBS (vs. no
intervention, 2 studies)
SMD: 1.22 (0.80-1.65),
P < 0.0001, I = 0%
= Balance, OLST (vs. no
intervention, 2 studies)
SMD: 0.48 (—0.49 to 1.46),
P=0.331=61%
m Balance, TST (vs. no
intervention, 2 studies)
SMD: 0.43 (—0.64 to 1.50),
P =043, 1 = 68%
= Functional mobility (vs.
no intervention, 3 studies)
SMD: 1.06 (0.68-1.44),
P < 0.0001, I* = 0%
= Walking speed (vs. active
control, 2 studies)
SMD: 0.27 (—0.01 to 0.55),
P =0.06, I> = 0%
= Walking speed (vs. no
intervention, 2 studies)
SMD: — 0.02 (—0.58 to 0.54),
P=0.94, > = 0%
= Walking step length (vs.
active control, 2 studies)
SMD: 0.28 (—0.21 to 0.77),
P=0.27, 1> =35%
= Walking step length (vs.
no intervention, 2 studies)
SMD: — 0.00 (—0.57 to 0.56),
P =0.99, > = 0%
= Walking endurance (vs.
no intervention, 2 studies)
SMD: 0.53 (—0.07 to 1.12),
P =0.08, I> = 0%
= Balance (overall, 10
studies)
MD: 2.74 (2.14-3.34), P < 0.0001,
I* = 40%
» Functional mobility
(overall, 5 studies)
MD: — 1.05 (—2.06 to —0.05),
P =0.04, I> = 59%
m Health-related QoL
(overall, 4 studies)
MD: — 5.59 (—11.39 to 0.21),
P = 0.06, I> = 69%
m Motor function (overall,
10 studies)
MD: — 1.58 (—3.60 to 0.43),
P=0121*=75%
= Walking speed (overall, 6
studies)

(continued on next page)
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Table 1 (continued)
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Study RCTs included in
this umbrella

Sample of included
RCTs, (mean age, sex)

Interventions; weeks of duration

Outcomes of interest Effect size (overall or subgroup

analysis)

SMD: 0.47 (0.12-0.83), P = 0.009,

I =74%
Zhouetal., 2015  China (3), TC group (N/S) TC group: Yang-style or N/S; 4-24 wks. Balance: BBS, OLST, FRT = Balance (overall, 6
USA (6) Total: 569 (66.2 yrs., sex CG: dance, walking, Qigong, resistance or ~ Functional mobility: studies)
Total: 9 N/S) stretching training, or no intervention; N/ TUG SMD: 0.85 (0.51-1.20),

S

Health-related QoL: P < 0.0001, I? = 52%

PDQ-39 = Functional mobility
Motor function: UPDRS (overall, 4 studies)
I SMD: — 0.73 (-1.35 to —0.10),

P =0.002, I* = 79%
m Health-related QoL
(overall, 4 studies)
SMD: — 0.49 (—1.64 to 0.66),
P =0.40, I* = 87%
m Motor function (overall, 7
studies)
SMD: — 0.75 (—1.22 to —0.28),
P =0.002, I* = 78%
= Walking endurance
(overall, 2 studies)
SMD: — 0.53 (—1.12 to 0.07),
P =0.08, > = 0%
m Walking speed (overall, 3
studies)
SMD: 0.21 (—0.04 to 0.46),
P=0.11,12=0%
= Walking step length
(overall, 3 studies)
SMD: 0.22 (—0.13 to 0.57),
P=0.21, 12 =29%

Walking ability
(endurance): 6MWT
Walking ability (speed,
step length): N/S

Effect size data are reported as mean difference, standardized or weighted mean difference, with (95% confidence interval). I2 index statistic indicates the level of
heterogeneity. Effect size consider the overall information of the meta-analysis for the outcomes of interest. Subgroup analyses are included when an overall meta-
analysis was not available. Age and sex data are included when reported in more than half of the studies.

Abbreviations: BBS, Berg balance scale; CG, control group; FRT, Functional reach test; med., medication; MD, mean difference; N/S, non-specified; OLST, one leg
stance test; PDQ-39, Parkinson’s disease questionnaire-39; PDQ-39SI, PDQ-39 summary index; QoL, quality of life; RCT, randomized controlled trial; SMD, stan-
dardized mean difference; TC, Tai-Chi; TST, Tandem stand test; TUG, Timed-up and go test; UPDRS III, Movement Disorders Society-Unified Parkinson’s disease rating
scale part III; wks., weeks; WMD, weighted mean difference; yrs., years; 6MWT, 6-minute walk test; 10MWT, 10-minute walk test.

chi. In reviews about stroke, the CCA was 0% for yoga and 11% for tai
chi studies, denoting a high overlap.

3.3. Methodological quality

The data for risk of bias is shown in Table 3. The items with the
highest concerns for methodological quality were: a) lack of a compre-
hensive search strategy or explanation of the selection of the study de-
signs; b) absence of a list of excluded studies; c) no report on the sources
of funding for the individual studies; and d) no assessment of the impact
of the risk of bias in individual studies on the review results. Among the
seven domains identified as critical in the AMSTAR 2 2°, only the item 9
(use of a satisfactory technique to evaluate the studies’ risk of bias)

scored ‘Yes’ in more than 50% of the assessed reviews >%2%2830,32-40.43,
44

3.4. Main results

3.4.1. Parkinson’s disease

A single review *® explored the impact of qigong in adults with PD.
Qigong was more beneficial than controls to improve balance, motor
function, and walking endurance. A positive impact on balance and
motor function was also observed when comparing Yoga with education
or no intervention *°, A total of 8 reviews *>?°~ studied the effects of
different tai chi styles in people with PD. Most of them showed 23275225
that tai chi was superior to control interventions to increase balance,
with conflicting results depending on the measurement tool >*. Func-
tional mobility, assessed with the timed-up and go test (TUG), was
improved after regular tai chi practice *>?%°%3%3%35 with mixed

findings when analyses were subgrouped by the type of control (active
vs. no intervention) >>. Results were inconclusive for motor function and
walking ability. Tai chi proved to be better than controls to enhance
motor function in tree reviews °°>°°, whereas two found no differences
between groups 2>*°. Similarly, three reviews concluded a positive
impact on walking parameters favouring tai chi >?%32, but this effect
was not demonstrated in the other three reviews *>**°, Finally, in only
one 2 of the three reviews that investigated the effect of tai chi on
health-related quality >*%%, tai chi was superior to controls.

3.5. Stroke

The efficacy of yoga in stroke patients was investigated in one review
that demonstrated a lack of positive effect on balance performance /.
The remaining reviews included tai chi studies *%%°%3%%4_ Qverall, the
impact of tai chi on balance was inconclusive. Two reviews found tai chi
to be superior to controls *>%® whereas two observed no differences
between groups °>*3, and there were mixed results in another two
depending on the measurement tool “***. As regards motor function, tai
chi appears to be more beneficial than control interventions *>%%.
Findings on walking ability were conflicting, with results recommending
in favour of tai chi ****** or not ****, depending on the walking
parameter. Tai chi was better than usual care or rehabilitation to
decrease the level of depression in two >*>? out of three reviews **3%1,
Reviews also showed that tai chi was more effective than controls to
avoid dependency in daily life activities **%, but not to enhance
health-related quality of life (physical or mental) >**! or the quality of
sleep 2540,
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Table 2

Included systematic reviews in people after stroke.

Complementary Therapies in Medicine 72 (2023) 102912

Study RCTs included Sample of included RCTs Interventions; weeks of duration Outcomes of interest Effect size (overall or subgroup
in this umbrella  mean age, sex analysis)
Cai et al., China (6), USA TC group (N/S) TC group: TC styles (Yang, sitting, Yunshou, 6- Depression: BDI, CES-D, m Depression (overall, 9
2022 (2), Japan (1) Total: 782 (63.5 yrs., sex form Taiji); 5-12 wks. HADD, HAMD, GHQ-D studies)
Total: 9 N/S). Mean age N/S, 1 CG: usual care, exercise training (rehab.); N/S SMD: — 0.43 (—0.67 to —0.18),
study P = 0.0006, I = 59%
Lawren-ce Australia (1), Yoga group (48) Yoga group: Satyananda nidra, asana, dhyana, = Balance: BBS = Balance (overall, 2
et al., USA (1) Total: 72 (61 yrs., 30 pranayama, or N/S; 8-10 wks. studies)
2017 Total: 2 women) CG: waiting list MD: 2.38 (—1.41 to 6.17),
P=0.22,1*=0%
Lietal, China (13), TC group (613) TC group: TC styles (24-form Yang, 12-form ADL: BI, modified BI, TIS, = ADL (overall, 12
2017 Japan (1) Total: 1209 (59.3 yrs., sex Sun, Yang TC Chuan, seat type 10-posture, TC SF-36 (physical state) studies)
Korea (1), N/S). Mean age N/S, 3 balance, TC exercise); 4-48 wks. Balance: BBS SMD: 1.21 (0.56-1.85),
USA (2) studies CG: usual care, general rehab. exercise, rehab. Quality of sleep: PSQI P = 0.0003, I? = 94%
technology; N/S Walking ability: Holden = Balance (overall, 9
1. Total: 17 walking scale, TUG, studies)
SPPB, or N/S MD: 9.34 (6.49-12.19),
P < 0.0001; I* = 97%
m Quality of sleep
(overall, 3 studies)
WMD: — 0.58 (—1.78 to 0.61),
P=0.34, > = 0%
= Walking ability
(overall, 8 studies)
SMD: 0.84 (—0.01 to 1.68),
P =0.59, > = 95%
Lietal, China (1), USA TC group (133) TC group: TC styles (Yang, Sun) or N/S; 6-12 Balance: FRT, DGI, SPPB = Balance (overall, 3
2018 (2), Korea (1) Total: 328 (64.7 yrs., sex wks. Walking ability: TUG, studies)
Total: 4 N/S) CG: PT, breathing, stretching, or balance SPPB SMD: 0.15 (—0.27 to 0.58),
training, physical activity; N/S to 12 wks. P = 0.475, I? = 26.6%
= Walking ability
(overall, 4 studies)
= SMD: — 0.26 (—0.50 to
-0.03), P = 0.027, I
= 0%
Lyu et al., Country (N/S) TC group (470) TC group: TC styles (Yang, balance, 6-form ADL: BI m ADL (TC alone, 2
2018 Total: 15 Total: 942 (57.5 yrs., 234 Yang, simplified 24 type, 12 type, 10 type, Balance: BBS studies)
women). Mean age or sex Yunshou); 2-24 wks. Motor function: FMA MD: 9.92 (6.82-13.02),
N/S, 3 studies CG: conventional rehab. therapy, family rehab. ~ Walking ability: Holden P < 0.0001, I? = 0%
therapy (phone guide), or N/S; N/S walking scale, TUG m ADL (TC + rehab., 7
studies)
MD: 10.18 (5.09-15.28),
P < 0.0001, I* = 93%
m Balance (TC alone, 2
studies)
5.23 (3.42-7.05), P < 0.0001, 2
= 0%
m Balance (TC + rehab., 7
studies)
9.74 (3.83-15.64), P < 0.0001,
>=97%
= Motor function, 4 limbs
(TC + rehab., 2 studies)
MD: 4.49 (1.92-7.06),
P = 0.0006, I* = 0%
= Motor function, upper
limb (TC + rehab., 2
studies)
MD: 8.27 (4.69-11.84),
P < 0.0001, I* = 7%
= Motor function, lower
limb (TC + rehab., 3
studies)
MD: 2.75 (0.95-4.56),
P =0.003, I> = 77%
= Walking ability,
Holden (3 studies)
MD: 0.61 (0.38-0.85),
P < 0.0001, I* = 0%
= Walking ability, TUG
(4 studies)
MD: 2.59 (1.76-3.43),
P < 0.0001, I* = 0%
Lyu et al., Country (N/S) TC group (291) TC group: TC styles (Yang, 10-form, simplified Depression: BDI, CES-D, m Depression (overall, 6
2021 Total: 6 Total: 571 (66 yrs., 192 Yang, modified 24-form); 4-24 wks. GHQ, HAMA, HAMD studies)

(continued on next page)
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Table 2 (continued)

Complementary Therapies in Medicine 72 (2023) 102912

Study RCTs included Sample of included RCTs Interventions; weeks of duration Outcomes of interest Effect size (overall or subgroup
in this umbrella  mean age, sex analysis)
women). Mean age or sex CG: usual rehab., regular care, family rehab. Health-related QoL: SF- SMD: 0.36 (0.10-0.61),
N/S, 1 study phone guide; N/S 36 P = 0.006, I? = 47%
Quality of sleep: PSQI m Health-related QoL,
mental (overall, 3
studies)
MD: 6.15 (—3.05 to 15.36),
P=0.19,1> = 88%
m Quality of sleep
(overall, 3 studies)
MD: 0.33 (—1.15 to 1.81),
P =0.66, > = 14%
Sietal, Japan (1), USA TC group (70) TC group: TC styles (Yang or TC easy); 12 wks.  Quality of sleep: PSQI m Quality of sleep
2020 (€] Total: 131 (mean age and CG: rehab., usual care; 12 wks. (overall, 2 studies)
Total: 2 sex N/S) SMD: 0.20 (—0.14 to 0.53),
P =0.258, I* = 0%
Taylor-Piliae Japan (1), TC group (97) TC group: TC styles (Yang, or N/S); 6-12 wks. Depression: CES-D, GHQ- m Depression (overall, 3
et al., Korea (1), USA Total: 229 (67.2 yrs., 113 CG: PT, usual care, aerobic or resistance D studies)
2020 2) women) training; N/S to 12 wks. Health-related QoL: Hedge's g = 0.45, P = 0.07, ?
Total: 4 GHQ, SF-36 = 50.20%
m Health-related QoL,
mental (overall, 3
studies)
Hedge's g = 0.40, P = 0.15, I2
= 54.76%
m Health-related QoL,
physical (overall, 3
studies)
Hedge's g = 0.34, P = 0.13, I2
= 35.23%
Winser etal.,  China (1), TC group (N/S) TC group: TC styles (TC exercise, short-form Balance: TUG = Balance (overall, 12
2018 Korea (1) Total: 158 (mean age N/S, Sun); 6-12 wks. wks., 2 studies)
Total: 2 66 women) CG: general PT, breathing + education + active WMD: — 0.45 (—3.43 to 2.54),
mobilization; 6-12 wks. P=0.77,1>=N/S
= Balance (overall, 18
wks., 2 studies)
WMD: 1.81 (—5.39 to 9.02),
P=0.62,1>=N/S
Wu et al., China, USA TC group (N/S) TC group: Yang style or N/S; N/S to 12 wks. Balance: BBS, SPPB = Balance (BBS, 3
2018 Total: 5 Total: 325 (mean age and CG: usual care, strength training, PT, studies)

Zheng et al.,
2021

China (16),
USA (2), Korea
),

Total: 19

sex N/S)

TC group (659)
1297 (59.2 yrs, sex N/S)

community-based physical activity,
acupuncture; N/S to 6 wks.

TC group: TC styles (N/S); N/S to 12 wks.

CG: regular activity, health education, walking,
conventional or comprehensive rehab., PT; N/S
to 12 wks.

Balance: BBS, gravity
swing test

Motor function: FMA
Walking ability: TUG,
6MWT, 10MWT

MD: 4.82 (2.14-7.50),
P < 0.001, I> = 99%
= Balance (SPPB, 2
studies)
MD: 0.29 (—0.09 to 0.68),
P =0.140, I* = N/S
= Balance (BBS, 6
studies)
MD: 7.67 (3.44-11.90),
P = 0.0004, I* = 99%
= Balance (SPPB, 2
studies)
MD: — 0.22 (—1.00 to 0.56),
P =0.58,1 = 0%
= Balance (swing area, 2
studies)
MD: — 0.79 (—1.48 to —0.10),
P=0.03,1° = 83%
= Balance (swing length,
3 studies)
MD: — 0.28 (—2.05 to —1.49),
P =0.76,1 = 97%
= Balance (swing speed,
2 studies)
MD: — 5.43 (—7.79 to —3.08),
P < 0.0001, I* = 0%
= Motor function
(overall, 10 studies)
MD: 4.15 (1.68-6.63),
P =0.001, I> = 98%
= Walking ability
(6MWT, 2 studies)
MD: — 30.94 (—11.34 to 73.23),
P=0.151 = 89%

(continued on next page)
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Table 2 (continued)

Complementary Therapies in Medicine 72 (2023) 102912

Study RCTs included
in this umbrella

Sample of included RCTs
mean age, sex

Interventions; weeks of duration

Outcomes of interest Effect size (overall or subgroup

analysis)

= Walking ability
(standing / walking
test, 3 studies)
MD: — 3.42 (—4.22 to —2.63),
P < 0.0001, I* = 13%

Effect size data are reported as mean difference, standardized or weighted mean difference, or Hedge's g, with (95% confidence interval). I2 index statistic indicates the
level of heterogeneity. Effect size consider the overall information of the meta-analysis for the outcomes of interest. Subgroup analyses are included when an overall
meta-analysis was not available. Age and sex data are included when reported in more than half of the studies.

Abbreviations: ADL, activities of daily living; BBS, Berg balance scale; BDI, Beck depression inventory; BI, Barthel index; CES-D, Center for Epidemiologic Studies
depression scale; CG, control group; CI, confidence interval; DGI, dynamic gait index; FMA, Fugl-Meyer motor function score; FRT, Functional reach test; GHQ,
General health questionnaire; GHQ-D, General health questionnaire - depression; GQOLI-74: Generic quality of life inventory-74; HAMA, Hamilton anxiety scale;
HAMD, Hamilton depression scale; HADD, Hospital anxiety and depression Scale - depression; MD, mean difference; no., number; N/S, non-specified; PSQI, the
Pittsburgh sleep quality index; PT, physical therapy; QoL, quality of life; rehab., rehabilitation; SF-36, the Short Form Health Survey 36; SMD, standardized mean
difference; SPPB, Short physical performance battery; TC, Tai-Chi; TIS, Trunk impairment scale; TUG, Timed-up and go test; wks., weeks; WMD, weighted mean

difference; yrs., years; 6MWT, 6-minute walk test
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4. Discussion

The present umbrella review provides an overview on the effects of
qigong, tai chi, and yoga on motor and nonmotor symptoms in patients
with PD or stroke. We analysed 19 systematic reviews that retrieved 74
original studies including 80 meta-analyses. There were no reviews in
diseases other than stroke or PD that fulfilled our eligibility criteria,
which suggests the need for future research in other neurological con-
ditions of interest. This overview offers relevant information to conduct
further high-quality clinical research. In general, qigong, tai chi, and
yoga were more effective than controls to improve balance and func-
tional mobility in PD, with no substantial evidence for the rest of out-
comes. In stroke, conclusive positive evidence was only found on motor
function and independency in daily life after regular tai chi practice.

4.1. Parkinson’s disease

Qigong, tai chi, and yoga are suggested as safe, effective, and well

accepted approaches for patients with mild to moderate PD >, Bal-
ance problems and resulting increased fall risk are major concerns
among persons with PD, as they often lead to dependency, social
isolation, higher disability, and increased costs *”**¢, Our results suggest
that qigong and yoga can be beneficial adjuvant treatments to increase
balance in patients with PD *, although evidence is still insufficient to
strongly support this claim “°. Tai chi was by far the most investigated
mind-body exercise. Our findings support those of a recent overview
that concluded a positive effect of tai chi on balance °°. Yet, caution is
warranted due to the low level of evidence and limited quality of reviews
5051 Functional mobility, assessed with the TUG, can predict risk of
falling in this population °>°, In all included reviews, tai chi (up to 24
weeks) was superior to controls to improve performance in the TUG,
which has been also confirmed following a one-year tai chi program °*.
The possible underlying mechanisms to explain the impact of regular tai
chi practice in adults with PD include enhanced brain network function,
reduced inflammation, improved metabolism, and decreased vulnera-
bility to dopaminergic degeneration °*. Surprisingly, the positive results
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Fig. 3. Density visualization.

on functional mobility did not lead to improvements on motor symp-
toms and walking ability, contrary to findings from previous research
54-56_ Balance and walking ability may be controlled by different neural
circuits ° and, therefore, depend on distinct underlying mechanisms in
adults with PD °%, Additionally, differences among primary studies in
terms of tai chi styles, training routine, controls, and measurement tools
could explain these conflicting results. The effect of tai chi on the quality
of life across 8 dimensions (including social relations, cognition,
communication, and emotional well-being) was similar to that of usual
care or other exercise regimes. Previous reviews have demonstrated that
the impact of exercise on health-related quality of life depends on the
type of exercise (aerobic vs. anaerobic) and treatment duration (more or
less than 12 weeks) °°, which was highly variable among reviews.

4.2. Stroke

In line with previous studies °*°!, yoga was proven useful to improve
balance in stroke survivors. Yoga postures (asanas) are challenging to
keep an optimal balance °2, which requires proper muscle activation °°.
In patients with stroke, especially those at the chronic stage, a yoga
training program needs to last at least 12 weeks to be successful ®°. The
present promising results should be interpreted carefully. Most primary
trials show low methodological quality °° and are highly heterogeneous,
including different therapy doses, duration, and yoga styles °*. It is
important to individually tailor the yoga routine °° and avoid physical
barriers that may impair practice °°, thus a ‘one size fits all’ approach is
not always desirable for patients, regardless of their condition. Our
findings agree with the lack of conclusive evidence on the impact of tai
chi on balance °%%’. Although most research suggests a positive effect of
tai chi on walking ability °®°°, the current findings do not support this
idea. The practice of diverse tai chi styles, e.g., sitting vs. standing "7,
in patients in different stages after stroke, e.g., subacute vs. chronic ’*”?,
may lead to different results for sitting or standing balance and walking
ability, which could partially explain the controversial findings among
studies. Tai chi has shown to increase motor control and coordination /%,

10

which supports the results on motor function. The benefits of tai chi to
decrease the self-reported level of dependency ©°®7% and promote
well-being 7* could lead to improve quality-of-life-related measures, e.
g., depression and quality of sleep. However, current literature is not
enough to recommend tai chi over other forms of physical exercise. As
occurs in PD, the type of exercise and the duration of the training pro-
tocol may influence the results ’°.

4.3. Clinical implications

Movement-based mindful exercises should be considered unique
forms of physical activity as they involve a psychological and spiritual
component 76, These are increasingly common practices in western
culture, with purported benefits for people with chronic conditions, e.g.,
cancer ”/, or musculoskeletal pain ’®. However, how to incorporate these
therapies into the clinical setting needs to be elucidated ’°. Qigong, tai
chi, and yoga share common grounds, but they differ in the nature of
their physical practice, especially yoga ’°. This may explain that qigong
and tai chi are wrongfully considered as the same intervention modality
80, For patients with neurological diseases, mind-body exercises can be
challenging, but they also represent a feasible strategy to enhance
awareness and cognitive function, even in those with cognitive impair-
ments °!. Exercise adaptations are always possible if needed, with
individually-tailored rehabilitation programs being strongly recom-
mended in neurological care.

To understand the clinical impact of movement-based mindful ex-
ercises in neurological diseases, future research should avoid multi-
component therapies or the use of mindful approaches as a control
intervention. This was a reason to exclude several systematic reviews.
The lack of high-quality research in other neurological conditions, e.g.,
multiple sclerosis, and the scarce evidence on the effect of yoga and
qigong open future lines of research.
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Table 3
Methodological quality of the included reviews: AMSTAR 2 Tool.
Author(s) ‘ 1 ‘ 2 ‘ 3 ‘ 4

Parkinson disease
Chen et al., 2020
Kwok et al., 2016

Liu et al,, 2019
Monteiro-Mazzarin et al., 2017
Ni et al., 2014

Yang et al., 2014

Yu et al., 2021

Zhou et al., 2015
Stroke

Cai et al., 2022
Lawrence et al., 2017
Lietal, 2017
Lietal, 2018

Lyu et al., 2018

Lyu et al., 2021

Si et al., 2020
Taylor-Piliae et al., 2020
Wu et al.,, 2018
Zheng et al., 2021
Parkinson + stroke
Winser et al., 2018

Abbreviations: AMSTAR; A MeaSurement Tool to Assess systematic Reviews. Green colour = yes; Red colour = no; Orange colour = Partial yes.

Items: AMSTAR 1: Did the research questions and inclusion criteria for the review include the components of PICO? AMSTAR 2: Did the report of the review contain an
explicit statement that the review methods were established prior to the conduct of the review and did the report justify any significant deviations from the protocol?
AMSTAR 3: Did the review authors explain their selection of the study designs for inclusion in the review? AMSTAR 4: Did the review authors use a comprehensive
literature search strategy? AMSTAR 5: Did the review authors perform study selection in duplicate? AMSTAR 6: Did the review authors perform data extraction in
duplicate? AMSTAR 7: Did the review authors provide a list of excluded studies and justify the exclusions? AMSTAR 8: Did the review authors describe the included
studies in adequate detail? AMSTAR 9: Did the review authors use a satisfactory technique for assessing the risk of bias in individual studies that were included in the
review? AMSTAR 10: Did the review authors report on the sources of funding for the studies included in the review? AMSTAR 11: If meta-analysis was performed did
the review authors use appropriate methods for statistical combination of results? AMSTAR 12: If meta-analysis was performed, did the review authors assess the
potential impact of risk of bias in individual studies on the results of the meta-analysis or other evidence synthesis? AMSTAR 13: Did the review authors account for risk
of bias in individual studies when interpreting/ discussing the results of the review? AMSTAR 14: Did the review authors provide a satisfactory explanation for, and
discussion of, any heterogeneity observed in the results of the review? AMSTAR 15: If they performed quantitative synthesis did the review authors carry out an
adequate investigation of publication bias (small study bias) and discuss its likely impact on the results of the review? AMSTAR 16: Did the review authors report any

potential sources of conflict of interest, including any funding they received for conducting the review?

4.4. Methodological considerations

The main methodological issues of the reviews were related to the
search strategy, exclusion of studies, and the risk of bias of individuals
RCTs. A comprehensive literature search strategy is key for any sys-
tematic review and allows the reproducibility of results. Thus, concerns
in how this item is reported lead to selection bias. Guidelines for con-
ducting systematic reviews, e.g., PRISMA 2020 or PRIO-harms, state the
need to include a list of excluded studies. However, this item was just
satisfied in 2 out of the 19 systematic reviews. Another concern was the
overall lack of assessment of the quality of the evidence using, for
example, the GRADE framework. Therefore, the strength of evidence for
clinical recommendation of movement-based mindful exercises in
neurological diseases remains uncertain. We recommend future sys-
tematic reviews to use a GRADE approach to provide information on the
quality of the available evidence. Additionally, systematic reviews
should include a sensitive analysis to reflect the impact of the individual
studies in the calculated effect size.

4.5. Limitations

As opposed to other reviews, we decided not to use the ROBIS tool to
evaluate the methodological quality of the studies, as both the AMSTAR
2 and the ROBIS address many similar constructs ®*. One of the main
limitations of the current umbrella review is that only studies written in
Spanish or English were considered, so potential records could have
been missed, also due to lack of response from corresponding authors
when contacted. In addition, the different protocols and study outcomes
of the included systematic reviews may influence the clinical relevance
of the present results. Findings from tai chi studies should be considered
with caution for the high overlap among reviews. This was our main
reason not to conduct a meta-meta-analysis or to assess the certainty of
evidence, contrary to recent umbrella reviews °>. Finally, we have not
investigated the possible adverse events associated with gigong, tai chi
and yoga. This remains a matter for further research.
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5. Conclusion

The conclusions of this umbrella review are:

o In patients with PD, yoga appears to be more effective than controls
to improve balance and motor function.

e Tai chi regular practice can improve motor function and the level of

independence in people with stroke.

Serious methodological concerns of the included reviews must be

accounted for when interpreting the present results.
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