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Abstract

The effect of meditative movement, which includes yoga, tai chi and qi gong, on breathlessness in
advanced disease is unknown. This systematic review aims to comprehensively assess the evidence on the
effect of meditative movement on breathlessness (primary outcome), health-related quality of life, exercise
capacity, functional performance and psychological symptoms (secondary outcomes) in advanced disease.
11 English and Chinese language databases were searched for relevant trials. Risk of bias was assessed
using the Cochrane tool. Standardised mean differences (SMDs) with 95% confidence intervals were
computed. 17 trials with 1125 participants (n=815 COPD, n=310 cancer), all with unclear or high risk of
bias, were included. Pooled estimates (14 studies, n=671) showed no statistically significant difference in
breathlessness between meditative movement and control interventions (SMD (95% CI) 0.10 (—0.15-0.34);
Chi?=30.11; I’=57%; p=0.45), irrespective of comparator, intervention or disease category. Similar results
were observed for health-related quality of life and exercise capacity. It was not possible to perform a
meta-analysis for functional performance and psychological symptoms. In conclusion, in people with
advanced COPD or cancer, meditative movement does not improve breathlessness, health-related quality of
life or exercise capacity. Methodological limitations lead to low levels of certainty in the results.

Introduction

Breathlessness is a common and burdensome symptom in advanced stages of malignant and nonmalignant
disease. Prevalence estimates among people living with advanced cancer, COPD and chronic heart failure
range from 16 to 77% [1, 2], 56 to 98% [2] and 18 to 88% [2], respectively. A systematic review of
interventions for breathlessness in advanced disease highlighted meditative movement as a potential
interventional approach to improve this symptom, with research needed to address the paucity of studies in
this area [3].

Meditative movement is a category of exercise defined by “some form of movement or body positioning, a
focus on breathing, and a cleared or calm state of mind with a goal of deep states of relaxation” [4]. Tt
includes practices of yoga, tai chi and qi gong [4]. Yoga originated in ancient India and is a relaxation and
meditation technique based on postures, exercises and breathing techniques [5]. Tai chi originated in
ancient China and involves slow, gentle and flowing movements, upper and lower extremity movements,
core strengthening, balance techniques, meditative breathing, and body awareness [6]. Qi gong is also an
ancient Chinese practice that includes meditation, slow physical movement and controlled breathing [7].
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It is postulated that meditative movement may improve breathlessness in advanced disease based on effects
seen in nonadvanced cancer and early-stage chronic disease. The mechanisms of the effects include
addressing deconditioning and improving cardiopulmonary function [5, 8-12], improving physical activity
[13], reducing anxiety and depression [4], a breathing retraining component leading to a reduced
respiratory rate [14, 15], and increased tidal breathing and peripheral oxygen saturation levels [15].

To date, systematic reviews of meditative movement or a single practice, e.g. yoga, have been undertaken in
people living with cancer [16-25], COPD [8, 10, 11, 12, 18, 22] and chronic heart failure [5, 9, 18, 22].
Although they demonstrated that meditative movement interventions are safe, none of them investigated
breathlessness as a primary outcome and of those that did investigate the effect on breathlessness, the results
are conflicting [11, 12, 16, 18, 25]. Furthermore, none of the reviews included people with advanced disease
as the population of interest. Therefore, the aim of this review is to provide a comprehensive synthesis of the
evidence base regarding the effect of meditative movement on breathlessness in advanced disease. The
objectives were to determine the effect of meditative movement on 1) breathlessness, 2) secondary outcomes
of exercise capacity, functional performance, psychological symptoms and health-related quality of life, and
3) to determine the safety profile of studies involving meditative movement in people with advanced disease.

Methods

The protocol for this systematic review was pre-specified and registered on the PROSPERO international
prospective register of systematic reviews (CRD42021271421) on 23 September 2021 and is reported
according to the PRISMA 2020 statement [26].

Information sources

We searched the following databases from their inception to the present, without date or language
restrictions: Cochrane Database of Systematic Reviews, the Cochrane Library; Cochrane Central Register of
Controlled Trials; Medline (Ovid); Embase (Ovid); PsycINFO (Ovid); CINAHL (EBSCO); the Wanfang
database; Chinese National Knowledge Infrastructure; and SinoMed. The searches were conducted on 4
January 2022 and repeated on 4 February 2023. The full strategies are shown in the online supplement. In
addition, we checked reference lists of reviews and retrieved articles for relevant studies and performed
citation searches on key articles. We included randomised controlled trials (RCTs) or randomised crossover
trials if separate data for both time periods was presented (we only used the data of the first period for
analysis to avoid any potential for carry-over effects). We required full journal publication; where this was
not available or where there was insufficient information or data for extraction, we tried to obtain data by
contacting the authors.

Eligibility criteria

Articles were eligible for inclusion if they included adult patients (aged >18 years) diagnosed with
advanced disease(s) with a high prevalence of breathlessness, undergoing yoga, tai chi and/or gi gong in
any setting (comparator arm: treatment, standard care or a comparator intervention). We included articles if
the majority (>50%) of participants met the following criteria for advanced disease: 1) patients with
advanced local or metastatic cancer (e.g. T (tumour site and size) N (lymph node involvement) M
(metastatic spread) classification of malignant tumours state >T3 or N>1 or M>1) [27]; patients with
severe COPD defined as a forced expiratory volume in 1 s predicted of <50% according to Global
Initiative for Chronic Obstructive Lung Disease criteria [28]; and patients with chronic heart failure and
New York Heart Association stage IIT or IV [29]. If study participants were stratified for these inclusion
criteria, we only included the subgroups of interest.

Studies were excluded if they included paediatric populations. Reviews, editorials, case reports and case
series were also excluded.

Selection process

Following the database search, conducted by two reviewers (C.M.N. and Y.M./L.J.B.), all identified records
were uploaded Endnote™ 20 (Clarivate®, London, UK) then transferred into Covidence (Melbourne,
Australia), where duplicates were identified and removed. At the screening and full-text review stage, the title
and abstract and full text were respectively translated from Chinese to English by a native Chinese speaker
who is undertaking a PhD (in English) at Kings College London (Y.M.). Two reviewers independently
screened the records to identify potentially eligible papers by an initial title and abstract screening (C.M.N.
and M.M./L.J.B./J.B./Y.M.). Two reviewers (C.M.N. and M.M./L.J.B./J.B./Y.M.) then independently assessed
each article in its entirety for eligibility using standardised eligibility criteria. Disagreements and unclear
decision were resolved with a third author. We did not anonymise the studies in any way before assessment.
Screening and selection of articles was reported according to the PRISMA criteria and flow chart.
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Outcome measures

The primary outcome measure was breathlessness measured by self-reported instruments, including but not
limited to the Medical Research Council Dyspnoea Scale (MRC), the modified MRC, the Baseline
Dyspnoea Index, the Borg Dyspnoea Scale, the Chronic Respiratory Questionnaire — Dyspnoea domain,
the Breathlessness Numerical Rating Scale and the Breathlessness Visual Analogue Scale. Other terms for
breathlessness such as dyspnoea, shortness of breath and difficulty breathing were accepted.

Secondary outcome measures included health-related quality of life (e.g. European Organisation for
Research and Treatment of Cancer (EORTC) quality of life questionnaires C30 and LC13 (EORTC
QLQ-C30; EORTC QLQ-LC13), the Chronic Respiratory Questionnaire (CRQ) and the Kansas City
Cardiomyopathy Questionnaire), functional exercise capacity (e.g. 6-min walk test (6MWT) and the
incremental shuttle walk test), functional performance measures (e.g. short physical performance battery,
1-min sit-to stand-test, the timed up and go test (TUG) and walking speed tests, e.g. 4-m gait speed),
psychological symptoms, i.e. anxiety and depression symptoms (e.g. Hospital Anxiety and Depression
Scale (HADS), Generalised Anxiety Disorder Assessment-7 and Public Health Questionnaire-9), and safety
(e.g. adverse events and serious adverse events).

Data extraction and management

For data extraction, two reviewers (C.M.N. and L.J.B./Y.M./J.B.) used a pre-piloted, standardised data
extraction form and checked for agreement. Differences in data extraction were resolved by reference to
original articles, discussion to establish consensus or consultation of a third reviewer (M.M.).

The following data were extracted from included studies: basic study information (first author, year of
publication, journal, publication language, country study conducted in, study design); participants (number,
disease, disease severity, age, sex, ethnicity); intervention and control (setting, type of intervention(s), type
of control, prescription and progression of intervention and/or control, level of supervision, duration and
frequency); process outcomes (adherence and completion of allocated intervention); primary and secondary
outcome(s) (instrument name, measurement domain, time point of assessment; n at each timepoint;
statistical description); and adverse and serious adverse events (total number, number and type in
intervention and/or control arm).

Assessment of risk of bias

Two reviewers (C.M.N. and L.J.B./Y.M./J.B.) independently assessed each study for risk of bias using the
criteria outlined in the Cochrane Handbook for Systematic Reviews of Interventions [30]. The reviewers
obtained information to aid this assessment from study reports and protocols. Thereafter, they made a
judgement as to the level of risk of bias for a specific domain and rated it as low risk, high risk or level of
risk unclear and summarised the results in a risk of bias table. The reviewers assessed the following for
each study: random sequence generation; allocation concealment; blinding of participants and personnel;
incomplete outcome data; selective reporting; and study size. Discrepancies between the reviewers was
resolved by discussion involving a third reviewer (M.M.).

Measurement of treatment effect

The mean change from baseline or mean post-intervention values and standard deviation (sp) for each
group were recorded. Means were calculated when medians were reported and sps when 95% confidence
interval, standard errors or ranges were reported using the guidance in the Cochrane Handbook for
Systematic Reviews of Interventions [30]. Using Review Manager 5.4, mean differences (MDs) for
outcomes measured using the same instrument and SMDs for outcomes measured using different
instruments with 95% CIs were calculated and these data were plotted using forest plots.

Dealing with missing data

Corresponding study authors were contacted if data were missing on study characteristics or outcome
measures which would preclude study inclusion or limit the use of a study at further stages of the review.
If studies did not report outcomes based on intention-to-treat analyses this was considered as a source of
bias during methodological assessment.

Assessment of reporting bias

Publication bias was minimised by searching trials registers for projected and registered studies that had
never been published. Authors were contacted for unpublished information if there were such studies
registered or some relevant information was missing and could therefore narrow the risk of reporting bias.
We planned to assess publication bias using funnel plots when at least 10 studies are available for
meta-analysis.
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Assessment of heterogeneity and data synthesis

Statistical heterogeneity in each meta-analysis was assessed using the Chi? test and I? statistic and used to
assess clinical heterogeneity [30]. Where trials demonstrated statistical homogeneity (I°<50% or p>0.10),
a meta-analysis was performed using an inverse variable fixed-effect model to estimate the overall
direction, size and consistency of the effect of meditative movement on the outcome. Where included trials
demonstrated clinical heterogeneity (I*>50% or p<0.10), the random effects model was used. For outcomes
where meta-analysis was considered not appropriate, the findings from individual studies were described.
A pooled quantitative analysis was performed when trials were clinically homogenous. We extracted group
data according to intervention, comparator and outcome. For multi-arm studies with multiple interventions,
we considered each intervention separately.

Subgroup analysis and investigation of heterogeneity

Three subgroup analyses were conducted to explore possible sources of heterogeneity: 1) different types of
comparator intervention — active comparator interventions (defined as those that included supervised
intervention, e.g. pulmonary rehabilitation, education/counselling sessions) may be more effective in
improving breathlessness than passive comparator interventions (which was sub-divided into two groups:
usual care, e.g. usual pharmacological care, and usual care plus educational information, e.g. usual
pharmacological care supplemented with a leaflet on physical activity); 2) diagnosis, as meditative
movement may be influenced by disease category; 3) intervention type, as there may be variation in the
effect on breathlessness according to meditative movement discipline, e.g. tai chi, yoga or qi gong.

Results

Article selection

A total of 7019 citations were identified and 3123 duplicates were removed, as depicted in the PRISMA
flow diagram (figure 1). In total, 3896 titles and abstracts were screened and 3397 articles were excluded.
A total of 499 articles were sought for retrieval, of which 43 were unable to be retrieved. A total of 456
articles underwent full-text review for eligibility. From these, 439 were excluded, leaving 17 unique studies
[13, 31-46] The most common reasons for exclusion were failing to meet the review criteria for the
proportion of participants with advanced disease (>>50%) and no measure of breathlessness.

Characteristics of the included studies

A summary of the study characteristics is shown in table 1. The 17 studies were published between 2009
and 2022, 13 in English [13, 34-44, 46] and four in Chinese languages [31-33, 45]. The trials (of which
three were three-arm RCTs [39, 43, 45] and one a randomised crossover trial [36]) were conducted in
China (n=7) [13, 31-33, 35, 44, 45], USA (n=4) [34, 39, 40, 42], Hong Kong (n=2) [38, 43], India (n=2)
[37, 46], Canada (n=1) [36] and Vietnam (n=1) [41].

The studies included 1125 participants with COPD (studies: n=13; combined sample size: n=815) or
cancer (studies: n=4; sample size: n=310; cancer type: lung [41, 43], nonsmall cell lung or gastro-intestinal
[36] and breast cancer [37]). No study included participants with chronic heart failure. The mean age of
participants ranged from 57 to 75 years. 14 [13, 31-33, 35-38, 40, 41, 43-46] and three studies [13, 31,
32] did not report ethnicity and sex, respectively. Across those that did, the majority of participants were
male (70%) and white (74%).

Figure 2 provides an overview of the types of meditative movement, supplemental and control
interventions. Briefly, meditative movement interventions included yoga [37, 40, 42, 46], tai chi [13, 32,
34, 39, 43, 44] and qi gong [31, 33, 35, 36, 38, 41, 45]). In five studies, meditative movement was
supplemented by an additional intervention [13, 31, 35, 38, 40]. The control interventions included eight
active (supervised intervention) [13, 35-40, 46] and nine passive comparator interventions, which were
sub-divided into five usual care [31-33, 41, 45] and four usual care supplemented with educational
information [34, 42—44]. For the three-arm RCTs, the concomitant interventions were supervised walking
(n=1) [39], supervised exercise programme (n=1) [43] and supervised breathing sessions (n=1) [45].

Regarding the meditative movement interventions, in 15 studies [31-45] it was delivered in person and in two,
in person and via videoconference [13, 46]. 12 studies involved a combination of supervised and unsupervised
instruction [13, 35-45] and five involved supervision only [31-33, 45, 46]. 11 [13, 32-36, 38-41, 44]
were group-based interventions, one was delivered one-to-one [37] and it was unclear how five were
delivered [31, 42, 43, 45, 46]. The median (range) in duration of intervention was 14 (6-24) weeks. The
content of the meditative movement interventions was heterogenous: yoga (Iygengar and Visama Vritti
pranayama (n=1) [42], Dirgha breath (n=1) [40], intervention type not described (n=2) [37, 46]); tai chi
(Master Cheng Man-Ch’ing’s Yang-style short form (n=1) [34], simplified tai chi quan (n=1) [32], tai chi
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FIGURE 1 PRISMA diagram showing literature search and selection of articles. CDSR: Cochrane Database of Systematic Reviews; CENTRAL:
Cochrane Central Register of Controlled Trials; CINAHL: Cumulative Index to Nursing and Allied Health Literature; CNKI: Chinese National Knowledge
Infrastructure; RCT: randomised controlled trial.

modified for older people (n=1) [39], 24-form Yang style (n=1) [43], not described (n=2) [13, 44]); and qi
gong (seven-posture (n=1) [41], Guolin qi gong (n=1) [36], Baduanjin qi gong (n=2) [38, 45], Liuzijue gi
gong (n=3) [31, 33, 35]). The mean (range) intervention adherence rate was 82 (22—-100) %. The mean (range)
completion rates for the intervention and control groups were 79 (58-100) % and 89 (71-100) %, respectively.

Risk of bias assessment

A total of 13 studies [13, 32, 33, 36-38, 40-46] were at overall unclear risk of bias and four [31, 34, 35,
39] were at high risk of bias (supplementary figures S1 and S2). No studies were at low risk of bias.
Random sequence generation was used in 10 studies [34, 36-41, 43, 44] and allocation concealment
described in seven [34, 36, 38, 39, 41, 43, 46]. Blinding of participants was not possible due to the nature
of the intervention but blinding of outcome assessors was only reported in nine studies [34-36, 38—41, 43,
46]. There were incomplete outcome data reported in 11 studies [13, 31-35, 39, 40, 44-46] and selective
reporting in three [33, 34, 45]. None of the studies met the criteria for low risk of bias for study size.
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TABLE 1 Characteristics of included trials

Study, author [ref.], Study design Subjects Disease severity Age (years) Sex (male) Intervention Control
country n
Intervention: tai chi; Disease: COPD
Yen et al. [34], USA Single-centre, 10 FEV; % pred: 1G: 6516 1G: 3 (60%) Tai chi (based on Master Cheng Usual care: pharmacological
two-arm feasibility 1G: 53+7% CG: 6616 CG: 3 (60%) Man-Ch’ing’s Yang-style short therapy plus general exercise
RCT CG: 47+7% form): advice as per ACCP COPD
« Supervised (two tai chi masters), guidelines.
group-based practice in medical
centre: 1 h, twice weekly, 12 weeks
* Unsupervised home practice with
video and diary: three times
weekly, 12 weeks.
Yuexia et al. [32], Single-centre, 24 FEV; % pred: 1G: 698 NR Tai chi (24-step simplified tai chi quan  Usual care: pharmacological
China two-arm RCT IG: 42+14% CG: 735 for rehabilitation training published therapy.
CG: 44+12% by the State Sports General
Administration in 1956):
* Supervised (two tai chi masters),
group-based practice in outpatient
setting: 60 min-day " for 8 weeks.
Potkey et al. [13], Single centre, 120 FEV; % pred: NR NR Tai chi (type not described): * Indacterol: 150 pug OD for

China two-arm RCT

IG 49+13%
CG: 47x15%

* Indacterol: 150 pug OD for 26 weeks
(commenced 2 weeks before
tai chi).

« Tai chi: supervised (weeks 1-2 in
person, weeks 3-12
video-conference). Group based in
outpatient setting: 1 h, five times
a week for 12 weeks. Advised to
continue tai chi at home or in
community group after
intervention finished.

* Education: not described.

26 weeks (commenced 2 weeks
before PR).

* PR: arm and leg weights (aim
70-80% 1 RM, 2x10 reps, 3x10
reps depending on exercise),
hybrid resistance and aerobic
exercise (rowing machine),
aerobic whole-body exercise
(cycle/treadmill: aim Borg 4-6,
60-80% max HR): 1 h exercise,
three times per week for
12 weeks plus education. At end
of programme, encouraged to be
as physically active as possible.

* Education: not described.

Continued
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TABLE 1 Continued

Study, author [ref.], Study design Subjects Disease severity Age (years) Sex (male) Intervention Control

country n

Znu et al. [44], Single-centre, 60 FEV; % pred: IG: 685 1G: 28 (93%)  Tai chi (modified — no further Self-management handbook.

China two-arm RCT IG: 35+14% CG: 68+7 CG: 29 (97%) description):
CG: 41+16% « Supervised (qualified tai chi
instructor, two research
assistants), group-based practice
in outpatient setting: 40-50 min,
three times per week for
3 months.
 Unsupervised home practice with
DVD (no further description).

Mov et al. [39], USA Multi-centre, 91 FEV; % pred: IG tai chi: IG tai chi: Tai chi (designed for older, physically ~ Post-PR completion: unsupervised
three-arm IG tai chi: 48+18% 70+8 17 (47%) limited population) post-PR exercise plan (as part of PR
pilot RCT IG walking: 51+25% IG walking: IG walking: completion: routine care post-discharge) and

CG: 46+18% 67+7 9 (50%) * Supervised (tai chi instructor), allowed to continue in the PR
CG: 7149 CG: 27 (73%) group-based practice in university maintenance programme for

fitness facility. Weeks 1-12: 2x1-h
sessions per week, weeks 13-24:
1x1-h session per week.

* Unsupervised home practice with
DVD: advised to do
3x30 min-week .

Concomitant intervention

Walking programme (Borg 3-5 and

60% max HR) post-PR completion:

« Supervised (trained research
co-ordinator), group-based
walking programme in university
fitness facility. Weeks 1-12: 2x1-h
session per week; weeks 13-24:
1x1-h session per week.
Unsupervised home walking and

stretching programme with written

instructions: advised to do 3x30
min-week ™ plus written
instructions on disease
self-management.

24 weeks.

Continued
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TABLE 1 Continued

Study, author [ref.],
country

Study design

Subjects Disease severity

n

Age (years)

Sex (male)

Intervention Control

Intervention: tai chi; Disease: cancer
CHEUNG et al. Single-centre,

[43], Hong Kong three-arm
feasibility RCT

Intervention: yoga; Disease: COPD
Donesky-CUENCO Single-centre,
et al. [42], USA two-arm pilot RCT

30 Lung cancer
All stage 3 or 4

(no other data provided)

41 FEV; % pred:
IG 52+11%
CG 44+19%

(from completer data:

IG n=14, CG n=15)

IG tai chi:
6147

IG exercise:

61+12
CG: 58+9

1G: 727
CG: 6812
(from
completer
data:
IG n=14,
CG n=15)

1G tai chi:
6 (66%)

IG exercise:

5 (50%)

CG: 5 (46%)

1G: 4 (29%)
CG: 4 (27%)

(from
completer
data:

IG n=14,
CG n=15)

Tai chi (24-form Yang style):

Yoga (lygengar yoga: asanas (poses)

Written information on WHO
physical activity guidelines
(i.e. 150 min physical activity
per week) plus exercise log.

* Supervised (tai chi master)
practice in outpatient setting: 60
min, twice weekly for 12 weeks.

* Unsupervised home practice:
advised to do 3x30 min-week™* for
12 weeks. After intervention
period, encouraged to self-practice
five times per week (total 150
min-week ™).

Concomitant intervention
Exercise programme:

« Supervised (two licenced
instructors) exercise programme in
gym (supervised session: treadmill/
cycle ergometer at 50-60% HR
reserve, four strengthening
exercises (upper and lower limbs,
abdomen) at 60% 1 RMx10 reps
once per week): 60 min twice
weekly for 12 weeks.

Unsupervised home practice:
advised to do 90 min aerobic
exercise at Borg 3-4 per week for
12 weeks. After intervention
encouraged to practice 150 min
aerobic exercise/week plus two
sets of strengthening exercises x10
reps.

Education pamphlet: Living
and visama vritti pranayama (timed with COPD.
breathing):
* Supervised (yoga instructor)

practice in outpatient setting: 1 h,

twice per week for 12 weeks.
* Unsupervised home practice with

video of one yoga class: advised

to practice daily.

Continued

M3IINTY AHOLVYIdSIY NVY3Id0odN3

1Y 13 NVION "W | SSANSSITHLYINE ¥O4 LINIWIAOW FAILYLIIN



T20T-€770°LT90009T/€8TT0T/310"10p//:sdny

TABLE 1 Continued

Study, author [ref.], Study design Subjects Disease severity Age (years) Sex (male) Intervention Control
country n
Kaminsky et al. [40], Multi-centre, 43 FEV; % pred: IG: 687 IG: 33% Yoga (pranayama: Dirgha breath): Education:
USA two-arm pilot RCT IG: 43£16% CG: 689 CG: 45% * Supervised (research co-ordinator * Supervised (research
CG 42+13% trained by yoga instructor) co-ordinator) education session
practice (30 min) and education based on Living Well with COPD
(30 min) based on Living Well with material) in outpatient centre.
COPD material) in outpatient 12-week, intervention: week 1-2,
centre. 12-week intervention: week 2x1-h supervised visits; week 6,
1-2, 2x1-hour sessions; week 6, 1-h supervised visit.
1-h session.
« Unsupervised home practice diary:
advised to practice daily building
up to 30 min-day™* for 12 weeks.
MaLik et al. [46], Single-centre, 60 FEV; % pred: IG: 617 1G: 28 (93%)  Yoga (asana, kriya, pranayama): PR:
India two-arm pilot RCT IG: 47+13% CG: 6148 CG: 27 (90%) * Supervised (qualified yoga * Supervised (qualified
CG: 53+20% instructor) practice in outpatient physiotherapist) practice in
setting: 45 minx2. outpatient setting: 2x45 min.
* Supervised home tele-yoga: * Supervised home tele-PR:
5x45 min-week™* for 12 weeks. 5x45 min-week™* for 12 weeks.
* Usual treatment: counselling for * Usual treatment: counselling
adherence, inhaler technique, for adherence, inhaler
nutrition (no further information technique, nutrition (no further
provided). information provided).
* Participants visited the outpatient * Participants visited the
department monthly or as needed outpatient department monthly
(rationale not provided). or as needed (rationale not
provided).
Intervention: yoga; Disease: cancer
Hosakote et al. [37], Multi-centre, 88 Breast cancer: NR 1G: 0 (0%) Yoga (asanas (poses), breathing Brief supportive therapy with
India two-arm RCT IG stage 1: 2+5%); CG: 0 (0%) exercises): education:

stage 2: 11+25%j;
stage 3: 31+71%
CG stage 1: 3+7%;
stage 2: 7+16%;
stage 3: 34+77%

* Pre- or post-radiotherapy 1:1

supervised (yoga instructor)
practice in outpatient setting: 1 h
at least three times per week for
6 weeks.

* Unsupervised home practice diary:

advised to practice four times per
week for 6 weeks.

* 1:1 counselling and education
(reinforcing social support,
coping preparation) with social
worker: 15 min, 3—4 sessions
over 6 weeks (every 10 days).

Continued
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Study, author [ref.], Study design Subjects Disease severity Age (years) Sex (male) Intervention Control
country n
Intervention: qi gong; Disease: COPD
DonexiN ZHro et al. Single-centre, 48 COPD Whole NR Qi gong (liuzijue gi gong): Usual care: usual health education
[31], China two-arm RCT post-hospitalisation for ~ cohort: 75+8 * Supervised (gi gong expert) (no description).
pneumothorax practice in outpatient setting:
FEV; % pred: 15-30 min, 2-3 times per day for
1G: 31+9% 6 months.
CG: 30+9% + Continuous oxygen therapy:
>15 h-day™.
Ne et al. [38], Single-centre, 80 FEV; % pred: 1G: 72+1 IG: 93% Qi gong (baduanjin eight movement Breathing and walking programme
Hong Kong two-arm RCT 1G: 37+2% CG: 731 CG: 85% routine adapted for COPD) post-PR post-PR completion:
CG: 37+2% completion: * Supervised (instructor not
* Supervised (trained therapist) described) breathing training
practice in respiratory care (pursed lip, co-ordinated
hospital: 4x45 min at PR sessions breathing) in respiratory care
9,10, 11 and 12. hospital: 4x45 min at PR
* Unsupervised home qi gong sessions, 9, 10, 11 and 12.
(at least once per day, 4 times per * Unsupervised home walking
week for 6 months), walking programme: 30 min-day™* for
programme (30 min-day* for 6 months.
6 months) and diary.
Xino et al. [35], Multi-centre, 126 FEV; % pred: 1G: 7242 1G: 92% Qi gong (liuzijue gi gong adjusted Breathing and walking programme
China two-arm RCT 1G: 42+5% CG: 711 CG: 94% based on physical condition) alongside PR programme
CG: 41+4% alongside PR programme (12 outpatient sessions):

(12 outpatient sessions):

* Supervised (trained therapist)
practice in respiratory care
hospital with ambulatory
rehabilitation programme:
4x45 min (time period not
described).

* Unsupervised home practice
(12-15 min, four times per week)
plus walking programme
(30 min-day™) for 6 months.
Provided with audio-visual home
learning package, training log.

« Supervised (instructor not
described) breathing training
(pursed lip, co-ordinated
breathing) in respiratory care
hospital with ambulatory rehab
programme: 44x45 min (time
period not described). Unclear
if programme was performed
during or after PR.

 Unsupervised home walking
programme: 30 min-day* for
6 months.

0T

Continued
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TABLE 1 Continued

reported)

setting: 12x45 min over 6 weeks.
» Unsupervised home practice:
advised to practice daily for 1 h.
Followed by a 2-week wash-out
period.

Study, author [ref.], Study design Subjects Disease severity Age (years) Sex (male) Intervention Control
country n
Siqin et al. [33], Single-centre, 60 FEV; % pred: 1G: 635 1G: 23 (82%) Qi Gong (liuzijue gi gong): Usual care: pharmacological
China two-arm RCT IG: 40+13% CG: 6446 CG: 19 (66%) * Supervised (medical staff) therapy according to COPD
CG: 47+12% group-based practice in outpatient guidelines.
setting: 30 min, five times per
week for 3 months.
YAncHAN et al. [45], Single-centre, 52 Whole cohort: IG gi gong: IG gi gong: Qi gong (baduanjin gi gong): Usual care: pharmacological
China three-arm RCT GOLD stage 3-4 7049 18 (95%) * Supervised (qgi gong expert) therapy.
IG breathing: G breathing: practice in outpatient setting:
68+7 13 (93%) 20-30 min, >5 times per week for
CG: 697 CG: 18 (95%) 12 weeks.
Concomitant intervention
Breathing exercises:
« Supervised (gi gong expert)
breathing exercises (pursed lip,
abdominal and deep breathing) in
outpatient setting: 20-30 min,
>5 times per week for 12 weeks.
Intervention: gi gong; Disease: cancer
VANDERBYL et al. Single-centre, 36 Advanced nonsmall cell 1G: 66+12 IG: 7 (64%) Qi gong (guolin gi gong: walking Exercise programme:
[36], Canada two-arm lung or gastro-intestinal CG: 6448 CG 7 (54%) programme with co-ordinated arm « Supervised (not described)
randomised cancer at stage 3/4: (only (only movements and “in in out” endurance and strength
crossover trial IG: 11+100% completer completer breathing pattern): training delivered 1:1/group “as
CG: 13+100% data data » Supervised (not described), appropriate” (cardiovascular
(only completer data reported) reported) group-based practice in outpatient and resistance exercise:

60-70% max HR or 2—4 METs;
frequency and intensity
calibrated individual’s ability
to progress): 12x45 min over 6
weeks.

* Unsupervised home walking:
advised to walk daily for 1 h
and not to practice qi gong.

Followed by a 2-week wash-out
period.

Continued
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TABLE 1 Continued

Study, author [ref.], Study design Subjects Disease severity Age (years) Sex (male) Intervention Control
country n
MotassioTis et al. Single-centre, 156 Lung cancer: Whole group:  Whole group: Qi gong (seven postures): Usual care (commenced qi gong
[41], Vietnam randomised, IG stage 1: 4+5%); 57+9 116 (74%) * Supervised (gi gong master), after end of study).
parallel group, stage 2: 4+5%; group-based practice in outpatient
wait-list controlled stage 3: 23+30%; setting. Weeks 1-2: 90 min twice
trial stage 4: 47+60% per week.
CG stage 1: 0+0%; » Semi-supervised home practice
stage 2: 6+8%); supplemented with weekly
stage 3: 23+30%; telephone call (researcher), DVD,
stage 4: 49+63% diary. Weeks 3-6: advised to
practice 30 min-day ™, five times
per week.

* Unsupervised home practice
supplemented with DVD, diary:
advised to do 30 min-day™,
five times per week for 6 weeks.

Data are presented as meanzsp or n (%), unless otherwise stated. ACCP: American College of Chest Physicians; CG: control group; FEV;: forced expiratory volume in 1 s; GOLD: Global Initiative for
Chronic Obstructive Lung Disease; HR: heart rate; IG: intervention group; max: maximum; MET: metabolic equivalent; NR: not reported; OD: once daily; PR: pulmonary rehabilitation; RCT:
randomised controlled trial; Reps: repetitions; RM: repetition maximum; WHO: World Health Organization.
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FIGURE 2 Number of studies according to a) the type of meditative movement (number on top of bar indicates the number of participants),
b) supplemental interventions and c) control interventions. LTOT: long-term oxygen therapy.

Results of synthesis

Primary outcome: breathlessness

All 17 studies assessed at least one measure of breathlessness. The outcome measures included mMRC
(n=7) [13, 32, 33, 40, 44-46], CRQ-D (n=5) [34, 35, 38, 39, 42], EORTC QLQ-LC13 (n=1) [43], EORTC
QLQ-C30 Dyspnoea (n=1) [37], Borg scale (n=1) [31], 11-point Likert scale — dyspnoea (n=1) [36] and
the Cancer Dyspnoea Scale (n=1) [41]. In two studies, data were presented in a format that could not be
retrieved for meta-analysis: one study did not report the number of participants who attended the
post-intervention assessment [44] and one did not report the standard deviation of the mean [33]. When we
performed the meta-analysis, data from one study was a major outlier [35]. We contacted the authors to
confirm whether the data reported in the study was accurate but did not receive a response. We therefore
excluded this study from the meta-analysis but report the data in the supplementary file (figures S3, S4
and S5). Thus, we included 14 studies (n=671) in the meta-analysis. The pooled estimate showed no
statistically significant difference in the mean difference in breathlessness for meditative movement
compared with the control intervention (SMD (95% CI) 0.10 (—0.15-0.34); Chi®>=30.11; 1’=57%; p=0.45)
(figures 3, 4, 5). Sub-group analysis according to comparator arm (supervised intervention, usual care plus
information, usual care) (figure 3), disease category (COPD, cancer) (figure 4) and intervention (tai chi,
yoga, qi gong) (figure 5) demonstrated similar results. The funnel plots, which are symmetrical, are in the
supplementary file (figures S6, S7 and S8).

Secondary outcome: health-related quality of life

A total of 13 studies [13, 34-44, 46] assessed at least one measure of health-related quality of life. The
outcome measures included Short-Form 36 (n=3) [35, 38, 42], St George’s Respiratory Questionnaire
(n=3) [13, 40, 46], CRQ (n=2) [34, 39], EORTC QLQ-C30 Functional (n=2) [41, 43], EORTC QLQ-C30
Psychological (n=1) [37], COPD Assessment Test (n=1) [44], Functional Assessment of Cancer Therapy—
General (n=1) [36]. In two studies, data were presented in a format that could not be retrieved for
meta-analysis, as the number of participants who attended the post-intervention assessment were not
reported [13, 44]. As described in the previous section, the study with outlier data was excluded but
reported in supplementary figure S9. Thus, we included 10 studies (n=454) in the meta-analysis. The
pooled estimate did not show a statistically significant difference in the mean difference in health-related
quality of life in meditative movement compared with the control intervention (SMD (95% CI) 0.16
(—0.03-0.35); Chi*=15.35; 1°=41%; p=0.08) (supplementary figures $10 and S11).

Secondary outcome: exercise capacity

A total of 14 studies [13, 31, 32, 34-36, 38-40, 42-46] assessed exercise capacity using 6MWT. As
described in the previous section, two studies [13, 44] were excluded as data were presented in a format
that count not be retrieved for meta-analysis and one excluded because of outlier data [35] (data are
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Study or subgroup Meditative movement Control Weight Std mean difference Year Std mean difference
Mean sp Total Mean sp Total % IV, random (95% Cl) IV, random (95% Cl)
All participants
HOSAKOTE et al. [37] =57 127 42 -10.1 17.6 33 9.3 0.29 (-0.17-0.75) 2009
DONESKY-CUENCO et al. [42] 16.8 6.3 14 15.2 6.6 15 6.2 0.24 (-0.49-0.97) 2009
YEH et al. [34] 5.6 0.7 5 6.4 05 5 2.5 -1.19 (-2.60-0.22) 2010
NG et al. [38] 5.2 1.3 23 5.4 1.3 29 8.1 -0.15 (-0.70-0.40) 2011
DONGXIN ZHAO et al. [31] -6.4 13 24 -84 16 24 7.2 1.35(0.72-1.98) 2011 ——
YUEXIA et al. [32] -1.5 0.5 11 -1.3 05 11 5.2 -0.38 (-1.23-0.46) 2014 —
KAMINSKY et al. [40] -2.1 1 21 -24 0.9 22 7.5 0.31(-0.29-0.91) 2017
VANDERBYL et al. [36] -2 2 11 -22 28 13 5.6 0.08 (-0.73-0.88) 2017
POLKEY et al. [13] -0.7 0.6 55 -09 0.7 55 10.3 0.30 (-0.07-0.68) 2018
YANCHAN et al. [45] -1.7 0.8 18 -1.7 0.8 18 7.0 0.00 (-0.65-0.65) 2019
Moy et al. [39] 0.1 1.1 34 0.1 11 35 9.1 0.00 (-0.47-0.47) 2021
CHEUNG et al. [43] -23.2 144 7 -262 12.7 8 4.1 0.21(-0.81-1.23) 2021 e
MoLAssIOTIS et al. [41] 16 3.2 31 175 26 47 9.2  -0.52(-0.98--0.06) 2021
MALIK et al. [46] -1 1 30 -1 1 30 8.7 0.00 (-0.51-0.51) 2022
Subtotal (95% ClI) 326 345 100.0 0.10 (-0.15-0.34)
Heterogeneity: Tau2=0.12; Chi2=30.11, df=13 (p=0.005); 12=57%
Test for overall effect: Z=0.76 (p=0.45)
Supervised intevention
HOSAKOTE et al. [37] -5.7 12.7 42 -10.1 17.6 33 12.8 0.29 (-0.17-0.75) 2009
NG et al. [38] 5.2 1.3 23 5.4 13 29 12.5 -0.15 (-0.70-0.40) 2011
Xia0 et al. [35] 5.8 0.3 59 5 0.2 59 12.5 3.12 (2.58-3.66) 2015 —
KAMINSKY et al. [40] -2.1 1 21 -24 0.9 22 12.3 0.31(-0.29-0.91) 2017
VANDERBYL et al. [36] -2 2 11 -22 28 13 115 0.08 (-0.73-0.88) 2017
POLKEY et al. [13] -0.7 0.6 55 -09 0.7 55 13.0 0.30 (-0.07-0.68) 2018
Moy et al. [39] 0.1 1.1 34 0.1 1.1 35 12.7 0.00 (-0.47-0.47) 2021
MALIK et al. [46] -1 1 30 -1 1 30 12.6 0.00 (-0.51-0.51) 2022
Subtotal (95% CI) 275 276 100.0 0.50 (-0.21-1.20)
Heterogeneity: Tau2=0.96; Chi2=106.21, df=7 (p<0.00001); 12=93%
Test for overall effect: Z=1.37 (p=0.17)
Usual care plus information
DONESKY-CUENCO et al. [42] 16.8 6.3 14 152 66 15 463 0.24 (-0.49-0.97) 2009
YEH et al. [34] 5.6 0.7 5 6.4 05 5 21.0 -1.19 (-2.60-0.22) 2010
CHEUNG et al. [43] -23.2 144 7 -262 12.7 8 32.7 0.21(-0.81-1.23) 2021
Subtotal (95% CI) 26 28 100.0 -0.07 (-0.82-0.68)
Heterogeneity: Tau2=0.18; Chi2=3.31, df=2 (p=0.19); 12=40%
Test for overall effect: Z=0.18 (p=0.85)
Usual care
DONGXIN ZHAO etal. [31] -64 13 24 -84 16 24 252 1.35(0.72-1.98) 2011 T
YUEXIA et al. [32] -1.5 0.5 11 -1.3 05 11 22.9 -0.38 (-1.23-0.46) 2014 ]
YANCHAN et al. [45] -1.7 0.8 18 -1.7 0.8 18 25.0 0.00 (-0.65-0.65) 2019
MoLAssIoTIS et al. [41] 16 3.2 31 175 2.6 47 26.9 -0.52 (-0.98--0.06) 2021
Subtotal (95% ClI) 84 100 100.0 0.11 (-0.76-0.99)
Heterogeneity: Tau2=0.68; Chi2=23.15, df=3 (p<0.0001); 12=87%
Test for overall effect: Z=0.25 (p=0.80)
T T T T
-4 -2 2 4
Favours Favours
control intervention

FIGURE 3 Forest plot comparing meditative movement and control intervention for the primary outcome - breathlessness - for all participants,
active comparator and passive comparator. Std: standardised; IV: inverse variance; df: degree of freedom.

presented in supplementary figure S12). Thus, we included 11 studies (n=407) in the meta-analysis. The
pooled estimate did not show a statistically significant difference in the mean difference in exercise
capacity in meditative movement compared with the control intervention (MD (95% CI) 17.250 (—6.06—
41.06); Chi*=35.09; 1°=72%; p=0.15) (supplementary figures $13 and S14).

Secondary outcome: functional performance
Only three studies [34, 36, 43] assessed functional performance using a variety of outcome measures,
therefore a meta-analysis was not performed. The outcome measures included TUG (n=2) [34, 43] 30-s
sit-to-stand test (n=1) [43], walking speed over 50 feet (n=1) [36] and two-repetition sit-to-stand test (n=1)
[36]. There was no significant within- or between-group difference in TUG [34, 43] 30-s sit-to-stand test
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Study or subgroup Meditative movement Control Weight Std mean difference Year Std mean difference
Mean sp Total Mean sp Total % IV, random (95% Cl) IV, random (95% Cl)
All participants
DONESKY-CUENCO et al. [42] 16.8 6.3 14 152 66 15 6.2 0.24 (-0.49-0.97) 2009 —t—
HOSAKOTE et al. [37] =57 127 42 -10.1 17.6 33 9.3 0.29 (-0.17-0.75) 2009 —
YEH et al. [34] 5.6 0.7 5 6.4 05 5 2.5 -1.19 (-2.60-0.22) 2010 o
NG et al. [38] 5.2 1.3 23 5.4 1.3 29 8.1 -0.15 (-0.70-0.40) 2011 —
DONGXIN ZHAO et al. [31] -6.4 1.3 24 -84 16 24 7.2 1.35(0.72-1.98) 2011 —_—
YUEXIA et al. [32] -1.5 0.5 11 -1.3 05 11 5.2 -0.38 (-1.23-0.46) 2014 —
KAMINSKY et al. [40] -2.1 1 21 24 09 22 7.5 0.31(-0.29-0.91) 2017 -T—
VANDERBYL et al. [36] -2 2 11 -2.2 28 13 5.6 0.08 (-0.73-0.88) 2017  —
POLKEY et al. [13] -0.7 0.6 55 -09 0.7 55 10.3 0.30 (-0.07-0.68) 2018 =
YANCHAN et al. [45] -1.7 0.8 18 -1.7 0.8 18 7.0 0.00 (-0.65-0.65) 2019 —
Moy et al. [39] 0.1 1.1 34 0.1 11 35 9.1 0.00 (-0.47-0.47) 2021 -1
CHEUNG et al. [43] -23.2 144 7 -26.2 12.7 8 4.1 0.21 (-0.81-1.23) 2021 I R—
MoLAssIoTIS et al. [41] 16 3.2 31 175 26 47 9.2  -0.52(-0.98--0.06) 2021 —]
MALIK et al. [46] -1 1 30 -1 1 30 8.7 0.00 (-0.51-0.51) 2022 -
Subtotal (95% CI) 326 345 100.0 0.10 (-0.15-0.34) 4
Heterogeneity: Tau2=0.12; Chi2=30.11, df=13 (p=0.005); 12=57%
Test for overall effect: Z=0.76 (p=0.45)
COPD
DONESKY-CUENCO et al. [42] 16.8 6.3 14 15.2 6.6 15 8.0 0.24 (-0.49-0.97) 2009 I
YEH et al. [34] 5.6 0.7 5 6.4 05 5 3.2 -1.19 (-2.60-0.22) 2010 e —
NG et al. [38] 5.2 1.3 23 5.4 1.3 29 10.5 -0.15 (-0.70-0.40) 2011 "
DONGXIN ZHAO et al. [31] -6.4 1.3 24 -84 16 24 9.3 1.35(0.72-1.98) 2011 B
YUEXIA et al. [32] -1.5 0.5 11 -1.3 0.5 11 6.7 -0.38 (-1.23-0.46) 2014 -
KAMINSKY et al. [40] -2.1 1 21 24 09 22 9.7 0.31(-0.29-0.91) 2017 -
VANDERBYL et al. [36] -2 2 11 -2.2 28 13 7.1 0.08 (-0.73-0.88) 2017 -
POLKEY et al. [13] -0.7 0.6 55 -09 0.7 55 135 0.30 (-0.07-0.68) 2018 ™
YANCHAN et al. [45] -1.7 0.8 18 -1.7 0.8 18 9.0 0.00 (-0.65-0.65) 2019 I
Moy et al. [39] 0.1 1.1 34 0.1 11 35 11.8 0.00 (-0.47-0.47) 2021 -
MALIK et al. [46] -1 1 30 -1 1 30 11.2 0.00 (-0.51-0.51) 2022 -
Subtotal (95% CI) 246 257 100.0 0.14 (-0.14-0.43) 2
Heterogeneity: Tau2=0.11; Chi2=21.90, df=10 (p=0.02); 12=54%
Test for overall effect: Z=1.00 (p=0.32)
Cancer
HOSAKOTE et al. [37] =57 127 42 -10.1 17.6 33 39.6 0.29 (-0.17-0.75) 2009 -
CHEUNG et al. [43] -23.2 144 7 -262 12.7 8 20.9 0.21(-0.81-1.23) 2021 -
MoLAssIoTIS et al. [41] 16 3.2 31 175 2.6 47 39.5 -0.52 (-0.98--0.06) 2021 i
Subtotal (95% CI) 80 88 100.0 -0.05 (-0.65-0.56) A 4
Heterogeneity: Tau2=0.19; Chi2=6.31, df=2 (p=0.04); 12=68%
Test for overall effect: Z=0.15 (p=0.88)
T T T T
-4 -2 0 2
Favours Favours
control intervention

FIGURE 4 Forest plot comparing meditative movement and control intervention for the primary outcome - breathlessness - for all participants,
people with COPD and people with cancer. Std: standardised; IV: inverse variance; df: degree of freedom.

[43] or walking speed over 50 feet [36]. Although there was a significant within-group improvement in
two-repetition sit-to-stand test in the meditative movement group, the between-group difference was not

significant [36].

Secondary outcome: psychological symptoms
Only seven studies [34, 36, 39, 41-43, 46] assessed psychological symptoms using a variety of outcome
measures, therefore a meta-analysis was not performed. Of these studies, one assessed anxiety symptoms only
Depression Anxiety Stress Scale21 — Anxiety [41]), two assessed depression symptoms only (Centre for
Epidemiological Studies — Depression scale (CES-D) [34, 39]) and four assessed both (HADS (n=2) [36, 43],
State Anxiety Inventory — Anxiety and CES-D (n=1) [42], PHQ-9 and GAD-7 (n=1) [46]). All of the studies,

except one [46] reported no significant within- or between-group differences in psychological symptoms.

Secondary outcome: safety
Adverse and serious adverse events are reported in supplementary table S1. A total of 10 (63%) [13, 32, 34, 35,
39, 40, 42, 43, 45, 46] and 11 (69%) [13, 32, 34-36, 38, 4043, 46] studies collected data on adverse and
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Study or subgroup Meditative movement Control Weight Std mean difference Year Std mean difference
Mean sp Total Mean sp Total % IV, random (95% Cl) IV, random (95% Cl)
All participants
DONESKY-CUENCO et al. [42] 16.8 6.3 14 152 6.6 15 6.2 0.24 (-0.49-0.97) 2009 —t—
HOSAKOTE et al. [37] -5.7 12.7 42 -10.1 17.6 33 9.3 0.29 (-0.17-0.75) 2009 ——
YEH et al. [34] 5.6 0.7 5 6.4 05 5 2.5 -1.19(-2.60-0.22) 2010 -
NG et al. [38] 5.2 1.3 23 54 13 29 8.1 -0.15 (-0.70-0.40) 2011 ——
DONGXIN ZHAO et al. [31] -6.4 1.3 24 -84 1.6 24 7.2 1.35(0.72-1.98) 2011 —_—
YUEXIA et al. [32] -1.5 0.5 11 -1.3 05 11 5.2 -0.38 (-1.23-0.46) 2014 —
KAMINSKY et al. [40] -2.1 1 21 -24 0.9 22 7.5 0.31(-0.29-0.91) 2017 -+
VANDERBYL et al. [36] -2 2 11 -22 28 13 5.6 0.08 (-0.73-0.88) 2017 —
POLKEY et al. [13] -0.7 0.6 55 -0.9 0.7 55 10.3 0.30 (-0.07-0.68) 2018 =
YANCHAN et al. [45] -1.7 0.8 18 -1.7 0.8 18 7.0 0.00 (-0.65-0.65) 2019 B
Moy et al. [39] 0.1 1.1 34 0.1 1.1 35 9.1 0.00 (-0.47-0.47) 2021 -1
CHEUNG et al. [43] -23.2 144 7 -262 12.7 8 4.1 0.21(-0.81-1.23) 2021 —
MoLAssioTIS et al. [41] 16 3.2 31 175 2.6 47 9.2 -0.52 (-0.98--0.06) 2021 —
MALIK et al. [46] -1 1 30 -1 1 30 8.7 0.00 (-0.51-0.51) 2022 -1
Subtotal (95% ClI) 326 345 100.0 0.10 (-0.15-0.34) 4
Heterogeneity: Tau2=0.12; Chi2=30.11, df=13 (p=0.005); 12=57%
Test for overall effect: Z=0.76 (p=0.45)
TaiChi
YEH et al. [34] 5.6 0.7 5 6.4 05 5 5.9 -1.19 (-2.60-0.22) 2010 —_—
YUEXIA et al. [32] -1.5 0.5 11 -1.3 0.5 11 14.2 -0.38 (-1.23-0.46) 2014 T
POLKEY et al. [13] -0.7 0.6 55 -09 0.7 55 38.4 0.30 (-0.07-0.68) 2018 i
CHEUNG et al. [43] -23.2 144 7 -26.2 12.7 8 10.5 0.21(-0.81-1.23) 2021 N e
Moy et al. [39] 0.1 11 34 0.1 11 35 30.9 0.00 (-0.47-0.47) 2021 :
Subtotal (95% CI) 112 114 100.0 0.01 (-0.35-0.37)
Heterogeneity: Tau2=0.05; Chi2=5.82, df=4 (p=0.21); I2=31%
Test for overall effect: Z=0.08 (p=0.94)
Yoga
HOSAKOTE et al. [37] -5.7 12.7 42 -10.1 17.6 33 35.8 0.29 (-0.17-0.75) 2009 T
DONESKY-CUENCO et al. [42] 16.8 6.3 14 152 6.6 15 14.1 0.24 (-0.49-0.97) 2009 -
KAMINSKY et al. [40] -2.1 1 21 -24 0.9 22 20.8 0.31(-0.29-0.91) 2017 T
MALIK et al. [46] -1 1 30 -1 1 30 29.4 0.00 (-0.51-0.51) 2022 t
Subtotal (95% ClI) 107 100 100.0 0.20 (-0.07-0.48)
Heterogeneity: Tau2=0.00; Chi2=0.89, df=3 (p=0.83); I2=0%
Test for overall effect: Z=1.44 (p=0.15)
Qi gong
DONGXIN ZHAO et al. [31] -6.4 1.3 24 -84 1.6 24 199 1.35(0.72-1.98) 2011 —
NG et al. [38] 5.2 1.3 23 54 13 29 20.9 -0.15 (-0.70-0.40) 2011 B
VANDERBYL et al. [36] -2 2 11 -2.2 28 13 17.8 0.08 (-0.73-0.88) 2017 .
YANCHAN et al. [45] -1.7 0.8 18 -1.7 0.8 18 19.6 0.00 (-0.65-0.65) 2019 —
MoLAssIoTIS et al. [41] 16 3.2 31 175 2.6 47 21.8 -0.52 (-0.98--0.06 2021 -
Subtotal (95% ClI) 107 131 100.0 0.14 (-0.51-0.78) ’
Heterogeneity: Tau2=0.44; Chi2=22.66, df=4 (p=0.0001); 12=82%
Test for overall effect: Z=0.42 (p=0.68)
T T T T
-4 -2 0 2 4
Favours Favours
control intervention

FIGURE 5 Forest plot comparing meditative movement and control intervention for the primary outcome - breathlessness - for all participants

and according to intervention type (tai chi, yoga, qgi gong). Std: standardised; IV: inverse variance; df: degree of freedom.

serious adverse events, respectively, in both the intervention and control groups. The overall number (% of
study population) of adverse and serious adverse events were 81 (14%) and 32 (5%), respectively. Two studies
that reported 11 adverse [40, 42] and two serious adverse events [36, 40] in total, did not report the number of
events according to study arm. Excluding these studies, there were (number (% of intervention/control arm
population)) 44 (19%) and 26 (11%) adverse events and 16 (6%) and 15 (5%) serious adverse events in the
meditative movement and control arms, respectively. However, none appeared to be related to the intervention.

Discussion

Summary of findings
This systematic review identified 17 studies involving 1125 people with advanced COPD or cancer from
six countries. The meditative movement interventions included tai chi, yoga and qi gong and their
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component parts were heterogenous. All studies were determined to have a high or unclear risk of bias.
The effect of meditative movement on breathlessness in people with advanced disease was compared to a
control intervention, with additional sub-group analysis according to control intervention, disease category
and intervention type. The effect of meditative movement on secondary outcome measures (health-related
quality of life, exercise capacity, functional performance, mood and safety) was explored, but there were
only sufficient data to conduct a meta-analysis of health-related quality of life and exercise capacity.
Overall, no statistically significant improvement in breathlessness, health-related quality of life, exercise
capacity, functional performance or mood was found. There was incomplete reporting of safety outcomes.
The overall number (% of study population) of adverse and serious adverse events were 81 (14%) and 32
(5%), respectively. Although there were a higher proportion of adverse events in the intervention arm, none
appeared to be related to a meditative movement intervention.

Strengths and limitations

This is the largest systematic review to investigate the effect of meditative movement in people with
advanced disease. Strengths of this review include the comprehensive literature search, encompassing
Chinese language databases and the inclusion of studies published in languages other than English, namely
Chinese. We employed a rigorous methodology following a protocol published on PROSPERO
(CRD42021271421). Reviewers worked independently in pairs and ensured that all titles and abstracts
were duplicate-screened, and disagreements resolved in discussion with separate reviewer. Although we
searched for a number of advanced diseases, the included studies only recruited people with COPD or
cancer and there was a preponderance for the former, so the findings are not generalisable to other
advanced diseases. All of the included studies were categorised as unclear or high risk of bias and despite
using a random effects model when 1*>50% for the meta-analysis, statistical heterogeneity was high for
breathlessness (including all sub-group analyses) and exercise capacity, therefore the results should be
interpreted with caution. We were unable to include all 17 retrieved studies in the meta-analysis because of
missing outcome data. In addition, we excluded one study from the meta-analysis because the data was a
major outlier and the authors did not clarify whether the data was accurate. This provides confidence in our
results. Nonetheless, the meta-analysis of breathlessness included 14 studies involving 671 participants.
The mMRC scale was the most common outcome measure used to assess breathlessness. Although it is
valid and widely used in advanced COPD and advanced cancer, it is a blunt outcome measure that may
not be sufficiently sensitive to changes in breathlessness experience. We were unable to perform a
meta-analysis on functional performance or psychological symptoms due to the paucity of studies
measuring these outcomes.

Interpretation of findings in the context of published literature

This meta-analysis demonstrates that meditative movement does not improve breathlessness in advanced
COPD or cancer. As this is the first meta-analysis to evaluate meditative movement in advanced disease, it
is not possible to compare the results to previous literature in this population. A systematic review of
nonpharmacological interventions for breathlessness outcomes in advanced disease did not synthesise data
on meditative movement due to lack of study homogeneity [3]. Of note, systematic reviews that
investigated meditative movement in nonadvanced diseases only included breathlessness as a secondary
outcome measure and the number of included studies is small. However, similar to this review, there was
heterogeneity in both the meditative movement and control interventions. CRAMER et al. [11] (three studies,
n=140) and CHeN et al. (three studies, n=367) [18] reported that yoga and tai chi, respectively, did not
improve breathlessness in people with COPD, and Van Vu et al. [25] (two studies, n=82) reported that qi
gong did not improve breathlessness in people with lung cancer. In contrast, Wu et al. [12] (two studies,
n=48) reported a significant improvement in breathlessness favouring the control group, not meditative
movement, in people with COPD, and BurrarT et al. [16] reported that there were insufficient data to
investigate the effect of yoga on breathlessness in people with cancer or cancer survivors. Our large and
comprehensive meta-analysis confirms that meditative movement does not improve breathlessness
outcomes in people advanced COPD and cancer.

The reasons why meditative movement does not improve breathlessness in advanced disease may be
multifactorial. As noted in the limitation section, the most common measurement of breathlessness, the
mMRC, may not be sufficiently sensitive to detect changes in breathlessness.

The meditative movement interventions were heterogenous, even within single practices, e.g. different
types of yoga, variation in breathing and physically active components, and in many studies were offered
alongside other interventions, e.g. education; therefore, it is challenging to evaluate the effect on
breathlessness. Of the 17 studies included in this review, one involved breathing exercises only [40]
whereas the remaining studies included both breathing and exercise components. Owing to limitations in
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the intervention description and lack of objective measurement to quantify intervention energy expenditure,
it is not possible to understand the extent balance the of breathing and/or exercise the interventions
involved. Nonetheless, meditative movement interventions are hypothesised to influence breathing through
a number of mechanisms including addressing deconditioning and breathing retraining, i.e. both breathing
and exercise mechanisms. Furthermore, sub-group analysis according to intervention type demonstrated no
statistically significant difference in breathlessness compared to control intervention.

In addition, the comparator interventions were heterogenous and ranged from usual care to supervised
exercise interventions, which renders investigation of the specific effect of meditative movement on
breathlessness difficult. However, sub-group analysis according to control intervention demonstrated no
statistically significant difference on the effect of meditative movement on breathlessness. Of note, there
was a trend for improvement in breathlessness favouring meditative movement compared to supervised
control interventions. This trend was not evident in the usual care plus information or usual care control
interventions. This may be because of the small number of studies and sample sizes in these groups
compared to the supervised control intervention group (supervised intervention: eight studies, n=551; usual
care plus information: three studies, n=54; usual care: four studies, n=184).

Meditative movement did not improve health-related quality of life, exercise capacity or psychological
symptoms. Published literature on the effect of meditative movement on health-related quality of life is
conflicting. Seven systematic reviews involving people with nonadvanced diseases (study range: n=2-9;
sample size range: n=59-708) [5, 8, 12, 16, 17, 19, 47] report that meditative movement, or individual
interventions (e.g. tai chi, yoga, qi gong), improve health-related quality of life in people with cancer
(active cancer, cancer survivors), heart failure and COPD. In contrast, three reviews (study range: n=3-11;
sample size range: n=91-788) report that meditative movement [8], tai chi [18] and yoga [11] did not
improve this outcome. Irrespective of the outcome of the review, there was heterogeneity in the meditative
movement and control interventions.

Exercise capacity and psychological symptoms are known to influence breathlessness; therefore, it follows
that there was no effect on this outcome. The results of qualitative interviews [24] of one of the studies
included in the review [39] stated that participants with COPD who underwent tai chi reported
experiencing changes in their breathing including increased awareness of and capacity for regulating
breathing. This may suggest that the outcome measures used to assess breathlessness in this review did not
capture these experiences, e.g. breathlessness when performing activities of daily living, and/or that there
was no carry-over of these changes outside meditative movement practice.

Regarding exercise capacity, previous systematic reviews in populations including nonadvanced COPD,
heart failure and cancer (active cancer, cancer survivors) provide conflicting results. Four reviews,
involving heterogenous meditative movement and control interventions (study range: n=2-14; sample
range: n=59-1054) reported that meditative movement and yoga improve exercise capacity [5, 8, 10, 11]
whereas two involving meditative movement and tai chi (study range: n=2-8; sample size range: n=348—
644) reported no improvement [12, 18]. Meditative movement may not improve exercise capacity in
advanced disease because the interventions may not have been sufficiently challenging to result in
physiological adaptations to exercise.

It was not possible to perform meta-analysis of the effect of meditative movement on functional
performance and psychological symptoms, but the reviewed literature suggests that there may not be an
effect on these measures in advanced COPD or cancer. Only one systematic review has evaluated
functional performance measure in nonadvanced disease and reported that tai chi did not improve this
outcome in people with osteoarthritis or heart failure [18]. The literature on psychological outcomes is
contradictory and predominantly relates to cancer. Three reviews report that qi gong [19], yoga [16] and tai
chi [23] improve depression in cancer (active cancer, cancer survivors) whereas one reports that tai chi
does not improve this outcome in people with chronic conditions [18]. Only one review investigated
anxiety as an individual domain in people with cancer and reported that qi gong did not improve this
outcome [19]. The conflicting results may be explained by the disease state, meditative movement and
control intervention heterogeneity, as well as measurement heterogeneity. For example, one review reported
that tai chi improves the mental health domains of quality of life in cancer survivors [17], whereas another
reported that meditative movement does not improve psychosocial outcomes in men with cancer [19].

Although the data were incomplete, this review demonstrates that meditative movement interventions are
safe in people with advanced disease, which is similar to data reported in nonadvanced populations [9, 11,
17, 20, 22, 23, 24].
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Implications for clinical practice and research

The results of this review suggest that meditative movement, although a safe intervention, should not
routinely be offered to people with advanced COPD or cancer for the purpose of improving breathlessness,
health-related quality of life, exercise capacity, functional performance or psychological symptoms. There
is a paucity of studies that have investigated functional performance (and none of these evaluated
functional performance of activities of daily living) and psychological symptoms, especially in diseases
other than cancer, which should be evaluated in future research.

Future research should explore the synergistic effect of meditative movement and other evidence-based
interventions that improve breathlessness on this outcome, the effect on meditative movement on outcomes
such as activities of daily living and physical activity, and the role of meditative movement in other
advanced diseases, e.g. chronic heart failure.

Points for clinical practice and questions for future research

»  Meditative movement is safe but does not improve breathlessness, exercise capacity or health-related
quality of life or in advanced COPD or advanced cancer. Future research should explore the synergistic
effect of meditative movement and other evidence-based interventions that improve breathlessness in
advanced disease.

»  The interpretation of this research is limited by bias and wide heterogeneity in study populations,
interventions, comparator interventions and outcome measures, leading to low levels of certainty in
the results.

»  Future research should investigate the broader effects of meditative movement on functional performance,
psychological symptoms, physical activity and activities of daily living in advanced diseases.

Conclusion
Our findings suggest that meditative movement does not improve breathlessness in people with advanced
COPD or advanced cancer, irrespective of disease category, intervention or comparator group. However,
limitations including unclear or high risk of bias and heterogeneity in study populations, interventions,
comparators and outcome measures limit the strength of conclusions. Future research should address these
limitations.
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