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ABSTRACT
Introduction  Ankylosing spondylitis (AS) is a recurrent 
autoimmune disease that is associated with a high 
disability rate, which has a profound negative impact on 
daily life. It has been clinically reported that traditional 
qigong exercise has certain therapeutic advantages in 
treating AS; however, this postulation is not evidence-
based. Therefore, this study will aim at systematically 
appraising the validity and safety of traditional qigong 
exercise in treating AS.
Methods and analysis  We searched the English 
(PubMed, Embase, Web of Science and the Cochrane 
Library) and Chinese databases (China National Knowledge 
Infrastructure, Wan fang, VIP and Chinese biomedical 
database) for relevant information. Additionally, the Baidu 
Academic and Google Academic databases were manually 
searched to mine relevant information. Randomised 
controlled clinical trials of traditional qigong exercise in 
treating AS were searched from the establishment of 
the database to September 2020. Quality articles were 
extracted and independently evaluated by two researchers 
before inclusion in this study. Meta-analysis of the included 
articles was performed using the RevMan V.5.3 software.
Ethics and dissemination  This study will not involve 
primary data collection, and formal ethics approval 
will, therefore, not be required. We aim to publish this 
systematic review in a peer-reviewed journal.
Trial registration number  CRD42020207057.

INTRODUCTION
Ankylosing spondylitis (AS) is a chronic 
systemic autoimmune disease that affects the 
sacroiliac joints, axial skeleton, peripheral 
joints, tendon–ligament attachment points 
and other bony organisations.1 2 It is often 
accompanied by finger inflammation (25%–
50%), uveitis (25%–40%), inflammatory 
bowel disease (26%) and psoriasis (10%), all 
of which affect the patients’ quality of life.3

The average prevalence of AS per 10 000 
is 23.8 in Europe, 16.7 in Asia, 31.9 in North 
America, 10.2 in Latin America and 7.4 in 
Africa.4 This disease is prevalent among those 
aged between 20 and 30 years and affects 
more males than females. At its onset, AS is 
asymptomatic, thus its diagnosis is delayed by 

5–6 years.23 It presents with various clinical 
features in its clinical course, with a third of 
the patients developing severe disabilities. 
Back pain, ankylosis, limited chest expansion 
and limited spinal activity often occur in the 
early stages of the disease, resulting in occu-
pational disability and economic burden.5 
Currently, non-steroidal anti-inflammatory 
agents are the main therapeutic options for 
symptomatic AS. However, these medica-
tions exert various side effects to the cardio-
vascular system, gastrointestinal tract and 
kidney. Besides, the anti-tumour necrosis 
factor (TNF) biologics used to treat AS are 
associated with adverse side effects and are 
expensive.6 Exercise is the main scheme for 
non-drug treatment of AS. Appropriate exer-
cise relieves pain and relaxes joints, which 
improves health and life quality.6 Reason-
able exercise programmes can promote the 
recovery of body functions in AS.7

Traditional qigong exercises, including 
qigong, Tai Chi, Baduanjin, represent one 
of the preventive and healthcare methods 
with the characteristics of traditional Chinese 
medicine, which have been widely used to 
treat Parkinson’s disease, non-specific low 
back pain, cancer and other conditions.8–10 
Its curative effect has been proven to play 
a complementary and alternative role11 in 
some bone and joint diseases, among other 
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traditional functional therapy in treating ankylosing 
spondylitis (AS).

►► We will offer an evidence-based framework for using 
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diseases. Moreover, qigong exercise has potential values 
in the rehabilitation of patients with COVID-19.12 This 
exercise can increase muscle flexibility, improve cardio-
pulmonary functions, enhance joint flexibility, increase 
muscle strength and relieve joint pain, which are bene-
ficial for AS.13

Traditional qigong exercises, including Tai Chi, Wu 
Qin Xi, Liu Zi Jue and Yi Jin Jing, among others have 
been developed in China for more than 1000 years. These 
exercises aim at integrating breathing exercises into body 
movements,14 mental activities, limb movements and 
self-massage to promote blood circulation, regulate the 
immune system, reduce interleukin 6 levels and regu-
late the inflammatory process.15 16 Clinical studies have 
confirmed that traditional qigong exercises can improve 
the body’s balance and flexibility, improve life quality, as 
well as alleviate depression and anxiety.17–19 Regular exer-
cise enhances immunity by improving T cell subset distri-
bution in human peripheral blood.20 Baduanjin could 
fully relax muscles, tendons and ligaments in the whole 
body and to effectively relieve muscle spasm, and to relieve 
pain.21 It improves morning stiffness of the waist and spine 
in patients with AS21 and relieves body fatigue.22 Tai Chi 
can promote patients’ flexibility, improve the function of 
cardiovascular system, enhance muscle strength, increase 
joint flexibility, reduce joint pain and facilitate patient 
with AS recovery.10 23 Mawangdui guidance can influence 
the structure and function of anterior insula and anterior 
cingulate cortex to regulate emotions,15 improve mood, 
improve physical flexibility and relieve pain in patients 
with AS.24

Randomised controlled trials (RCTs) have confirmed 
the effectiveness22 25 26 of traditional qigong exercises in 
treating AS. However, discrepancies among study designs 
and curative effects reported in different clinical trials 
have inhibited establishment of its curative effect. There-
fore, this systematic review and meta-analysis will aim at 
evaluating the efficacy and safety of traditional qigong 
exercise in the treatment of AS and to provide evidence-
based information for clinical applications.

METHODS
Study registration
The protocol for this study was drafted under the system-
atic review and meta-analysis preferred reporting project 
(PRISMA-P). The protocol and registration informa-
tion are available at https://www.​crd.​york.​ac.​uk/​pros-
pero/​display_​record.​php?​RecordID=​207057. This study 
commenced on 23 August 2020 and is planned to be 
completed before 31 July 2021.

Inclusion criteria
Studies
RCT studies, in Chinese and English languages, on the 
treatment of AS using traditional qigong exercise.

Participants
Patients with a definite diagnosis of AS (according to 
the modified New York criteria for AS26), regardless of 

nationality, race, age, gender and disease duration among 
others.

Types of interventions
Treatment groups were subjected to traditional qigong 
exercise (including Tai Chi, Baduanjin, Shi'erduanjin, 
changing tendon exercise, five mimic-animal exercises, six-
character formula, five elements balance work, Longmen 
five elements skill, gymnastic qigong, Mawangdui guiding 
technique and qigong) combined with western medicine. 
There were no restrictions regarding the type of tradi-
tional qigong exercise, the type of western medicine, 
treatment frequency and treatment course, among other 
factors. The control group was only administered with the 
drug used in the treatment group.

Outcome measures
Primary outcomes:
1.	 Overall efficiency (we refer to the clinical efficacy eval-

uation of AS in guiding principles for clinical research 
of new Chinese medicine.27 Clinical cure: ≥75% overall 
improvement in the main symptoms and signs, with nor-
mal or significantly improved or close to normal eryth-
rocyte sedimentation rate (ESR) and C reactive protein 
(CPR); significant effect: ≥50% overall improvement 
in main symptoms and signs with improved ESR and 
CPR; effective: ≥30% overall improvement in major 
symptoms and signs, with improved or non-improved 
ESR and CPR; inefficacy: <30% overall improvement in 
main symptoms and signs with unimproved ESR and 
CPR. Overall efficiency was defined as clinical cure+sig-
nificant effect+effective/total number×100%).

2.	 Bath Ankylosing Spondylitis Disease Activity Index.28

Secondary outcomes:
1.	 Functional ability (measured using the Bath Ankylosing 

Spondylitis Functional Index.29

2.	 Ankylosing Spondylitis Metrology Index.29

3.	 Chest expansion (cm).
4.	 Nocturnal spinal pain.
5.	 Laboratory indicators, including erythrocyte sedimen-

tation rate and C reactive protein response.
6.	 Incidences of adverse reactions.

Exclusion criteria
1.	 Republished papers.
2.	 Articles published as abstracts or with incomplete data, 

or complete articles could not be obtained even after 
contacting the author(s).

3.	 Studies exhibiting a high-risk bias.30

4.	 Studies whose treatments were combined with other 
traditional Chinese medicine methods, such as acu-
puncture, moxibustion and Chinese herbal medicines.

5.	 Studies whose patients were involved in other sports 
(such as swimming, yoga, etc).

6.	 Studies without the relevant outcome indicators.

Search terms for retrieval of studies
‘Traditional Kong Fu’, ‘Qigong’, ‘Baduan Jin’, ‘Tai Chi’, 
‘Ankylosing Spondylitis’ and ‘Ankylosing Spondylitis’ were 
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used as Chinese search words in the Chinese databases, 
which included the China National Knowledge Infra-
structure, Wan fang, Data Knowledge Service Platform 
and VIP Chinese periodical service platform (VIP). We 
used ‘Traditional qigong exercise’, ‘Wuqinxi’, ‘Bechterew 
Disease’, ‘Ankylosing spondylitis’ as English search terms 
in the English databases, including PubMed, EMBASE, 
Web of Science and the Cochrane Library, and to manu-
ally retrieve relevant documents on the Baidu Academic 
and Google Academic databases. Retrieval time was from 
establishment of the databases to September 2020. All 
local and foreign documents on AS treatment with tradi-
tional methods were collected. The data retrieval strategy 
from the PubMed database was as shown in online supple-
mental table 1.

Data collection and analysis
Data extraction and management
We referred to the research selection method in the 
Cochrane collaboration Network system Evaluator 
Manual V.5.0. Based on the PRISMA flowchart, two 
researchers will use the EndNote X9 reference manage-
ment software to independently screen, cross-check and 
verify the retrieved documents according to the study’s 
inclusion and exclusion criteria. In case of divergent opin-
ions, the researchers will negotiate with a third researcher 
to achieve a consensus. Meanwhile, we will use Excel 2013 
software to extract relevant information, which included:
1.	 Clinical research (the title of the study, first author 

name, year and month of publication, sample size, sex 
ratios, average age and average disease course).

2.	 Intervention measures in the treatment and control 
groups (types, frequency, and duration of treatment by 
traditional qigong; types, dosage forms, frequency, and 
duration in the treatment and control groups).

3.	 Risk bias assessment factors in RCT.
4.	 Required outcome indicators.

The process of screening the selected studies was as 
shown in figure 1.

Assessment of the risk of bias
Risk bias for the included studies will be evaluated using 
a built-in risk bias assessment tool in Review Manager 
(RevMan) V.5.3 software (the Cochrane collaboration’s 
tool for assessing the risk of bias). Accordingly, two 
researchers will determine whether the selected studies 
had a low-risk, unclear or a high-risk bias based on the 
six aspects of adequate sequence gene ratio, allocation 
concealment, blinding, incomplete outcome data, selec-
tive reporting, other bias, and cross-checked each of 
them. In case there will be differences, they will discuss 
or involve third party researchers to arrive at a consensus.

Measures of treatment effect
The RevMan V.5.3 and STATA software packages were 
used to synthesise all the obtained data. Dichotomy data 
results were presented as risk ratios and weighted average 
differences at a 95% CI. On the other hand, continuous 

data were standardised and presented as average differ-
ences at a 95% confidence level.

Methods for dealing with missing data
When the required data are incomplete or not reported 
in a study, the reviewer will contact the corresponding 
author or other authors by telephone or email to obtain 
the missing/incomplete data. We will use descriptive 
analysis instead of a meta-analysis.

Unit of analysis issues
Before statistical analyses, the units of different search 
results will be converted into the International System of 
Units.

Data synthesis
We will use the RevMan V.5.3 software for meta-analysis. 
Binary variables will be expressed as degrees of relative 
risk (relative ratio). For continuous outcomes, we will use 
the Weighted Mean Difference to determine the consis-
tency of the measurement tool and unit of measure-
ment at a 95% CI. The magnitude of the effect will be 
expressed as the Standard Mean Difference at 95% CI. 
Heterogeneity among studies will be determined by the 
χ2 and I2 values. Meta-analysis will be performed using a 
fixed-effects model. Heterogeneity will be deemed low 
if p≥0.1 and I2 ≤50% and high if p<0.1 and personality I2 
>50%. The heterogeneity source will be analysed when-
ever detected and deemed high. Besides, clinical data 
heterogeneity will be subjected to subgroup analyses, 
and statistical heterogeneity analysis will be considered in 
case of unclear clinical or methodological heterogeneity. 
When appropriate, the random-effect model will be used 
for statistical heterogeneity analysis.

Subgroup analysis and investigation of heterogeneity
In case of significant clinical heterogeneity between 
studies (I2 ≥50%), subgroup analyses will be performed 
to explore the source(s) of heterogeneity.

For example, subgroup analysis will be performed 
based on types of functional methods, the course of treat-
ment, and the different drug treatment schemes in the 
control group.

Sensitivity analysis
Sensitivity analysis will be performed based on the 
Cochrane manual’s recommendations to test the stability 
of the indexed meta-analysis results by the elimination 
method.

Assessment of the publication bias
A funnel chart will be used to assess publication bias in 
outcome measures from more than 10 studies. Addition-
ally, the Egger’s and Begg’s tests will be used to determine 
potential publication bias.

Evaluation of evidence quality
Based on bias risk, consistency, directness, precision 
and publication bias, the Grading of Recommendations 
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Assessment, Development and Evaluation will be used to 
assess the quality of evidence in this study. The quality of 
evidence will be rated as high, moderate, low and very 
low, respectively.

Patient and public involvement
Patients and the public did not participate directly in this 
review study as we only used secondary data provided in 
the literature and other sources.

DISCUSSION
The aetiology of AS has not been fully elucidated. 
However, it has been shown that it is closely associated with 
genetic and environmental factors.2 31 The current thera-
peutic options for AS involve pain alleviation, recovery of 
physical functions related to daily life and occupational 
activities, as well as delaying structural damages respon-
sible for physical impairments.6 However, these treat-
ment strategies are not effective or universally affordable. 

Figure 1  Flow diagram.
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Additionally, affected patients endure physical pain as 
well as psychological pressures such as depression.32 
Therefore, it is important to develop new supplements 
and alternatives to treat AS.

Based on the Assessment of SpondyloArthrities guide-
lines, patients with AS should exercise regularly.33 Clin-
ical studies have confirmed that exercises such as Tai Chi, 
Pilates and swimming can alleviate pain, improve spinal 
activity and quality of life in patients with AS.34 35 Tradi-
tional exercise methods, which originated from exer-
cise methods in ancient China, have formed a complete 
sports system and have been internationally recognised. 
At home and abroad, traditional exercises have been used 
to treat many diseases. Traditional exercises can assist in 
improving symptoms and motion in patients with AS, 
which is of great significance to their prognosis.

However, data from RCTs are not consistent. With the 
increasing number of clinical trials, it is imperative to 
evaluate the efficacy of traditional exercises in system-
atically treating AS. In this study, we have summarised 
the latest evidence on the efficacy of traditional qigong 
exercise in AS treatment. Pain and limited movements 
of the spinal and hip joints are the main clinical mani-
festations of this disease, therefore, we focused on the 
patient’s spinal function score. Laboratory indicators are 
important markers for establishing whether a disease is 
in the active phase. Therefore, through clinical symptom 
scores and laboratory indicators, this meta-analysis will 
provide a convincing conclusion regarding the effec-
tiveness of traditional exercises for AS. This study will be 
beneficial to both patients and decision-makers in clinical 
practice. Clinical applications of traditional exercises can 
improve the quality of life for patients with AS, thereby 
saving medical costs.

It should be noted that there might be limitations in 
this review. There may be some clinical heterogeneities 
due to differences in the frequency, intensity and course 
of treatment, as well as the degree of patients’ illness 
among the included studies. In addition, there are differ-
ences in the basic treatments of patients, which may have 
a certain impact on the results of the meta-analysis. Due 
to language barriers, we only included studies in English 
and Chinese languages and ignored studies presented in 
other languages.

Ethics and dissemination
Approval from an ethics committee will not be required 
as this systematic review will use publicly available data 
without directly involving human participants. Our find-
ings will be presented at relevant scientific conferences 
or disseminated through publication in a peer-reviewed 
journal.
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