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Background. Chronic primary musculoskeletal pain (CPMP) is a major health problem that has physical and psychological
impacts as well as an associated economic burden. Currently, pharmacological treatment remains unsatisfactory because of side
effects and potential misuse. -erefore, nonpharmacological approaches for pain are being actively explored, and Tai Chi has
attracted increased attention as a therapy for pain. Although clinical trials have shown that Tai Chi may be effective in treating
CPMP, no systematic review has clarified its effectiveness and safety. -e objective of this systematic review is to assess the effect
and safety of Tai Chi for patients suffering from CPMP.Methods and Analysis. We will search relevant electronic databases from
inception to May 31, 2021: PubMed, EMBASE, Cochrane Central Register of Controlled Trials, China National Knowledge
Infrastructure, theWanfang database, the Chongqing VIP database, and China Biology Medicine Disc. Studies comparing the use
of Tai Chi with other managements for CPMP patients will be included. Our review will include studies that measured change in
pain intensity as the primary outcome using patient-reported ratings (visual analog scale or numerical rating scale). Hospital
Anxiety and Depression Scale scores, SF-36 Health Survey scores, Pittsburgh Sleep Quality Index scores, and adverse effects will be
explored as secondary outcomes.-e risk of bias and the reporting quality of included studies will be evaluated using the Cochrane
Collaboration risk-of-bias assessment method. -e data will be analyzed using RevMan v5.3 software. Study Registration. -is
study protocol was registered on PROSPERO. -e registration number for this protocol is CRD42020165048.

1. Introduction

Chronic primary musculoskeletal pain (CPMP), including
chronic primary neck pain, chronic primary thoracic pain,
chronic primary low back pain, and chronic primary limb
pain, is the most common chronic pain and represents
considerable global health and socioeconomic burden [1, 2].
For example, one in four adults across Europe experiences
musculoskeletal disorders [1]. In 2017, low back pain was
ranked the leading cause of disability (years lived with
disability), with the prevalence of neck pain and other
musculoskeletal conditions also being high [3]. Patients with
chronic pain generally suffer progressive autonomic
symptoms, such as mental stress, anxiety, and sleep

disorders [4]. Physical and mental stress also affect the
quality of life, daily activities, and employment, which lead
to a considerable socioeconomic burden [5].

Although CPMP has an extensive impact, effective
management of CPMP remains lacking. Also leading to
physical dysfunction, CPMP induces prolonged sleep
deprivation and negative emotions such as anxiety and
depression, which in turn exacerbate the susceptivity to
pain and decline in the quality of life [6–8]. Pain man-
agement is also complicated by sleep, mental, and physical
problems. A holistic approach for treating pain should
consider multiple factors including biological, physical,
psychological, social, and other associated factors [9, 10].
Unfortunately, clinicians generally seek to manage pain
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through biomedical approaches and do not comprehen-
sively consider the psychological and physical factors as-
sociated with CPMP [6]. Pharmacological treatment
focused on pathology results in insubstantial improvement
of accompanying negative emotions and health-related
quality of life [11, 12]. Besides, there is some controversy
regarding the use of medication for pain because of side
effects [13] and potential misuse [14, 15]. -erefore, it is
essential to explore and develop effective and non-
pharmacological treatments for CPMP.

As a significant component of nonpharmacological
treatment, Tai Chi is playing an increasingly important
role in chronic disease management. Tai Chi has shown
important contributions in the management of various
common diseases, such as chronic obstructive pulmonary
disease [16, 17], heart failure [11, 18], cognitive impair-
ment [13, 19, 20], and insomnia [21, 22], which appear to
be comorbid health conditions for chronic pain [23, 24].
Previous trials also showed that Tai Chi had benefits for
chronic pain [25–27]. Specifically, it has been demon-
strated that Tai Chi is an enjoyable, easy-to-learn exercise
that induces relaxation and pain relief through increasing
endogenous opioid signals [28, 29]. Tai Chi also con-
tributes to improvement in the physical performance
[30, 31] and health-related quality of life [25, 31, 32] and
has beneficial effects on psychological well-being and
sleep quality [33]. As the most common type of chronic
pain, it is likely that CPMP will be a condition alleviated
by Tai Chi.

After a preliminary search of relevant databases, we
found an increasing number of studies on Tai Chi for CPMP.
However, the evaluation of the efficacy of Tai Chi varied
among clinical trials. A series of systematic reviews that
aimed at detecting the effect of Tai Chi for chronic mus-
culoskeletal pain (CMP) have been published [34, 35].
Unfortunately, some common types of CMP such as chronic
primary low back pain and chronic primary neck pain were
not considered in these reviews. -erefore, the objective of
this systematic review is to evaluate the effect and safety of
Tai Chi for patients suffering from CPMP.

2. Methods and Analysis

2.1. Study Registration and Report. -is study protocol was
registered on PROSPERO. -e registration number for this
protocol is CRD42020165048. -e protocol report followed
the Preferred Reporting Items for Systematic Reviews and
Meta-Analysis Protocols (PRISMA-P) guidelines. In addi-
tion, we will conduct the review following the PRISMA
statement guidelines. Any changes in the full review process
will be recorded as appropriate.

2.2. Inclusion Criteria for Study Selection

2.2.1. Study Type. We will include published randomized
controlled trials (RCTs) focused on Tai Chi for CPMP.
Language restrictions will be papers published in English
and Chinese.

2.2.2. Participants. CPMP is one subtype of chronic primary
pain (CPP). According to the International Classification of
Diseases, 11th Revision (ICD-11) [36], CPP is established as
pain persisting for more than 3 months, associated with
noteworthy emotional distress, as well as there is no other
diagnosis better accounted for chronic pain. CPMP is chosen
when CPP is located in the joints, muscles, bones, or ten-
dons, including chronic primary neck pain, chronic primary
thoracic pain, chronic primary low back pain, and chronic
primary limb pain. Included studies will comply with
established diagnostic criteria for chronic pain (e.g., ICD-
10), which means the syndromes referring to neck pain,
thoracic pain, low back pain, or limb pain that persists for
more than 3 months, with or without additional provided
information regarding the emotional disability, will be in-
cluded. Studies that assess chronic secondary musculo-
skeletal pain (e.g., rheumatoid arthritis and osteoarthritis)
will be excluded. In addition, we will only include RCTs
involving patients aged 18 years or older (adults). -ere will
be no limitations by sex, country, or region.

2.2.3. Intervention. We will only include RCTs that com-
pared a treatment group practicing Tai Chi as the sole ap-
proach with a control group with usual care, no treatment, or
other forms of exercise or therapies (e.g., pharmacological,
physiological, or educational interventions). Studies will not
be included when Tai Chi participated in the control group
as an adjunctive therapy.

2.2.4. Outcomes. Reduction in pain intensity will be ex-
plored as the primary outcome as measured by the visual
analog scale or numerical rating scale. Hospital Anxiety and
Depression Scale scores, SF-36 Health Survey scores,
Pittsburgh Sleep Quality Index scores, and adverse effects
will be explored as secondary outcomes.

2.3. Search Methods to Identify Studies

2.3.1. Electronic Searches. We will search relevant databases
from inception to May 31, 2021: Cochrane Central Register
of Controlled Trials, PubMed, EMBASE, China Knowledge
Resource Integrated Database, the Chongqing VIP database,
the Wanfang database, and China Biology Medicine Disc.

2.3.2. Searching Other Resources. Wewill search clinical trial
databases such as the World Health Organization Interna-
tional Clinical Trials Registry Platform (WHO ICTRP)
(http://apps.who.int/trialsearch/) and ClinicalTrials.gov
(http://clinicaltrials.gov/) for more data. We will browse
reference material of retrieved clinical trials and review
articles to find potentially relevant data. In addition, we will
also search gray literature databases (OpenGrey, GreyNet,
and GreyLit).

2.3.3. Search Strategy. -e search terms will include Tai Chi
(e.g., “Tai Chi” or “Tai Ji” or “Tai-ji” or “T’ai Chi” or “Tai Chi
Quan” or “Tai Ji Quan” or “Tai Chi Chuan”), chronic
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primary musculoskeletal pain (e.g., “pain” or “chronic pain”
or “pain management” or “musculoskeletal pain” or
“physical suffering” or “neck pain” or “neck ache” or
“cervical pain” or “cervicalgia” or “cervicodynia” or
“neckache” or “thoracic pain” or “limb pain” or “arm pain”
or “leg pain” or “low back pain” or “lumbago” or “lower back
pain” or “low back ache” or “low backache”), and ran-
domized controlled trial (e.g., “randomized controlled trial”
or “clinical trial” or “comparative study” or “controlled
clinical trial”). See Text. 1 in the Supplementary Material for
the primary search strategy, and this strategy will be revised
appropriately in the process for other databases.

2.4. Analysis

2.4.1. Study Selection. Hits returned by the electronic
searches will be imported into Endnote X9 by two reviewers
(authors) independently. After deleting duplicates, the study
titles and abstracts will be screened by two independent
reviewers. -e full-text articles that appear to meet the in-
clusion criteria will be accessed to confirm whether they are
eligible for inclusion in our review according to the pre-
defined criteria. Any disagreement regarding study selection
will be resolved by consensus. If the two reviewers cannot
reach consensus, a third reviewer will make the final
decision.

2.4.2. Data Extraction and Management. Two reviewers will
extract the data from all included articles using a stan-
dardized form to assess study quality and for evidence
synthesis. -e extracted data will include the first author,
publication year, country, study design and characteristics,
risk-of-bias items, and PICOTS (i.e., population, interven-
tion, comparator, outcome, timing, and setting). Where
consensus on data extraction cannot be reached through
negotiation, a third reviewer will make the final judgment.
When necessary and feasible, the corresponding authors of
the selected studies will be contacted to obtain missing or
incomplete data.

2.4.3. Assessment of Reporting Quality and Risk of Bias.
-e risk of bias of each included study will be independently
evaluated by two reviewers using an established risk of bias
tool. -e risk of bias tool will be drawn from the most recent
Cochrane Handbook for Systematic Reviews of Interven-
tions [37]. -is assessment will cover (1) concealment of
allocation; (2) blinding of participants, manipulators, and
outcome appraiser; (3) generation of random sequence; (4)
selective reporting outcomes; (5) incomplete outcome data;
and (6) other biases. We will categorize the risk of bias into
three levels: unclear risk, low risk, or high risk. Any dif-
ferences in decisions will be resolved by consensus; if the two
reviewers cannot reach agreement, a third reviewer will
make the final decision.

2.4.4. Measures of Treatment Effect. For continuous data, the
mean difference (MD) and 95% confidence interval (CI) will

be used to evaluate the effect of Tai Chi. When results are
measured on different outcome scales, we will use the
standardized MD with 95% CI for the analysis. We will use
risk ratio with 95% CI to evaluate the effect of the treatment
for dichotomous data.

2.4.5. Assessment of Publication Bias. If this systematic re-
view includes 10 or more articles, funnel plots will be used to
test the risk of publication bias.

2.4.6. Heterogeneity Analysis. Visual inspection of forest
plots, the I2 statistic, and χ2 tests will be used to identify
heterogeneity in the data. A random-effect model will be
used when the included studies show statistically significant
heterogeneity (I2 statistic >50% or P value <0.10). Otherwise,
a fixed-effect model will be adopted.

2.4.7. Data Synthesis. A quantitative synthesis will be
conducted for outcomes reported in more than one ho-
mogeneous RCT. -e systematic review will be performed
using RevMan 5 software (version 5.3; Copenhagen: -e
Nordic Cochrane Centre, -e Cochrane Collaboration,
2014). We will choose random- or fixed-effect models based
on the analysis of heterogeneity. Randomized individuals
will be considered in unit-of-analysis issues. If a meta-
analysis is not appropriate because of clinical/methodo-
logical issues or statistical heterogeneity, a narrative
summary of the findings or relevant subgroup analyses will
be used. We will also provide an overall summary of out-
comes in CPMP, with this summary categorized by pop-
ulation type (type of CPMP).

2.4.8. Subgroup Analyses. When sufficient data are available,
subgroup analyses will be conducted based on different types
of CPMP (i.e., chronic primary neck pain, chronic primary
thoracic pain, chronic primary low back pain, or chronic
primary limb pain).

2.4.9. Sensitivity Analysis. By assessing the criteria including
sample size, heterogeneity, and statistical model (random- or
fixed-effect model), a sensitivity analysis will be conducted to
identify the stability of our conclusions.

2.4.10. Grading the Quality of Evidence. In the final report,
two reviewers will present findings concerning the quality of
evidence by independently assessing the evidence quality for
outcomes using the Grading of Recommendations Assess-
ment approach [38]. -is assessment of evidence quality
includes risk of bias, heterogeneity, indirectness, impreci-
sion, and publication bias.-e quality of the evidence will be
classified as high, moderate, low, or very low.

3. Discussion

Treatment for CPMP remains unsatisfactory despite a sig-
nificant increase in the number of clinical RCTs focused on
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CPMP. It has been noted that, as a therapy for CPMP, Tai
Chi has the advantages of few side effects, low cost, and that
it can be widely used by the general population. Traditional
Chinese medicine theories indicate that Tai Chi can dredge
meridians and collaterals and regulate the circulation of Qi
and blood [39]. In addition, when performed as aerobic
training, Tai Chi may be conductive to improving muscu-
loskeletal fitness, thereby increasing the physical perfor-
mance and augmenting pain tolerance [40], dampening pain
perception, and reducing pain sensitivity [41]. Clinical
studies have shown that Tai Chi can relieve pain and
ameliorate musculoskeletal conditions, along with having
beneficial effects on psychological well-being. According to
our preliminary search, no systematic review is available that
includes trials evaluating the clinical effect and safety of Tai
Chi for patients suffering from CPMP. We aim to clarify the
effect and safety of Tai Chi for CPMP by summarizing
available evidence. Our findings are also expected to identify
literature disparities and provide clinicians with direction
for treatments of CPMP. If Tai Chi effectively and safely
improves CPMP, it is likely to be a preferable alternative or
adjunct therapy to pharmacological/surgical treatment for
CPMP.
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