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Abstract
Introduction  Cardiovascular disease (CVD) is a leading 
cause of morbidity and mortality worldwide. Psychological 
risk factors such as stress, anxiety and depression are 
known to play a significant and independent role in the 
development and progression of CVD and its risk factors. 
Tai Chi has been reported to be potentially effective 
for health and well-being. It is of value to assess the 
effectiveness and safety of Tai Chi on psychological 
well-being and quality of life in people with CVD and/or 
cardiovascular risk factors.
Methods and analysis  We will include all relevant 
randomised controlled trials on Tai Chi for stress, anxiety, 
depression, psychological well-being and quality of life in 
people with CVD and cardiovascular risk factors. Literature 
searching will be conducted until 31 December 2016 
from major English and Chinese databases. Two authors 
will conduct data selection and extraction independently. 
Quality assessment will be conducted using the risk of 
bias tool recommended by the Cochrane Collaboration. 
We will conduct data analysis using Cochrane’s RevMan 
software. Forest plots and summary of findings tables 
will illustrate the results from a meta-analysis if sufficient 
studies are identified.
Ethics and dissemination  Ethics approval is not required 
as this study will not involve patients. The results of this 
study will be submitted to a peer-reviewed journal for 
publication, to inform both clinical practice and further 
research on Tai Chi and CVDs.
Discussion  This review will summarise the evidence on 
Tai Chi for psychological well-being and quality of life in 
people with CVD and their risk factors. We anticipate that 
the results of this review would be useful for healthcare 
professionals and researchers on Tai Chi and CVDs.
Trial registration number  International Prospective 
Register for Systematic Reviews (PROSPERO) number 
CRD42016042905.

Introduction
Cardiovascular disease (CVD) is the number 
one cause of morbidity and mortality world-
wide, and an estimated 17.5 million people 

died from CVD in 2012 representing 31% of 
all global deaths.1 In the UK, the total CVD 
mortality declined by 68% between 1980 and 
2013, while the hospital admissions increased 
by over 46 000 between 2010/2011 and 
2013/2014.2 Current statistics of premature 
deaths due to CVD ranges from 4% in high-in-
come countries to an astonishing estimate of 
80% of the total CVD mortality in developing 
countries.3 In addition, the disease burden 
on the individual and society comes from 
deaths and also from those living with CVD. 
The American Heart Association estimated 
that the total direct and indirect cost of CVD 
in the USA alone for 2010 was in excess of 
US$500 billion.4

According to the WHO,1 the major risk 
factors of CVD are related to lifestyles, 
including tobacco smoking, unhealthy diet, 
physical inactivity and alcohol abuse. These 
factors may lead to other contributing 
risk factors of CVD, such as hypertension, 
diabetes, dyslipidaemia, overweight and 
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Protocol

Strengths and limitations of this study

►► This systematic review will synthesise the evidence 
on Tai Chi for psychological well-being and quality of 
life in people with cardiovascular disease and risk 
factors for the first time.

►► One limitation of this study is that significant 
heterogeneity may appear due to the variations 
in psychological measurements, durations, 
frequencies, styles (such as Chen, Yang, Wu and 
Sun) or forms (such as 24-form, 54-form, 83-form) 
of Tai Chi.

►► Another limitation of this study is that the blinding 
of participants and personnel might be difficult 
in included studies which might affect the 
interpretation of results.
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obesity. Other determinants of CVD include poverty, 
stress, depression, anxiety, ageing and hereditary 
factors.

Psychological risk factors such as stress, anxiety and 
depression are known to play a significant and indepen-
dent role in the pathogenesis and progression of CVD 
and its risk factors, with many of these factors being 
correlated with each other.5–9 Stress research focuses on 
three major perspectives: environmental (focusing on 
stressors or life events), psychological (assessing subjec-
tive stress appraisal and affective reactions) and biological 
(assessing the activation of the physiological systems 
involved in the stress response).10 Anxiety has been 
defined as a stimulus, a trait, a motive and a drive, which 
can be differentiated into state anxiety (an emotional 
condition at a period of time) and trait anxiety (a person-
ality characteristic).11 The prevalence of anxiety in people 
with coronary heart disease varies from 12.0% to 41.8% in 
men and 21.5% to 63.7% in women.12 We define depres-
sion as either elevated depressive symptoms on a validated 
depression scale or a formal diagnosis of major depressive 
disorder. Between 31% and 45% of people with coronary 
heart disease suffer from clinically significant depressive 
symptoms, and 15%–20% of them meet criteria of major 
depressive disorder which is roughly threefold higher 
than in the general population.13 It is now well established 
that depression is related to the incidence of CVD and is 
also an independent risk factor for cardiac morbidity and 
mortality. Therefore, psychological management is neces-
sary for people with CVD.

Most CVDs can be prevented by addressing these risk 
factors mentioned above. Medical treatment is necessary 
for people with hypertension, diabetes and dyslipidaemia 
to reduce cardiovascular risk and prevent heart attacks 
and strokes.1 For people with established CVD, it is 
important to prevent the occurrence of further cardio-
vascular events such as acute myocardial infarction. 
However, major treatments target only at physical condi-
tions. There is still insufficient evidence to support the 
introduction of psychological management strategies 
for people with CVD including cardiac rehabilitation 
and exercise programmes, general support, cognitive 
behavioural therapy, antidepressant medication and 
combined approaches.9 14 Acceptable and effective 
psychological interventions for people with CVD and/or 
cardiovascular risk factors are warranted.

Tai Chi originated in China and purportedly devel-
oped by a famous martial artist Wang-Ting Chen towards 
the end of Ming Dynasty (17th Century AD).15 Tai Chi 
comprehensively incorporates the essence of Chinese 
folk and military martial arts, breathing and meditative 
techniques, Chinese philosophy of yin and yang, and tradi-
tional Chinese medicine theory.16 In recent years, studies 
on Tai Chi for CVDs and risk factors have flourished. An 
increasing amount of studies have demonstrated multiple 
physical and psychological benefits of Tai Chi, including 
reduction of stress, anxiety, depression and improving 
quality of life.

Five systematic reviews17–21 have reported the beneficial 
effects of Tai Chi on psychological well-being, including 
reduction of stress, anxiety and depression in wide popula-
tion, but the findings showed methodological limitations 
of included trials, variations in study design or compari-
sons, heterogeneous outcomes or small sample size. Two 
out of the five systematic reviews only searched literature 
from English databases.17 21 Wang et al20 summarised and 
analysed 40 studies (including randomised controlled 
trial  (RCT), non-randomised trials and observational 
studies), in which 29 psychological measurements were 
identified, and concluded that Tai Chi significantly 
improved psychological well-being including reduced 
stress, anxiety, depression and mood disturbance and 
increased self-esteem. Recently, more clinical trials have 
been published in this area. However, little is known 
about the effect of Tai Chi for psychological well-being 
and quality of life measured by validated instruments 
specifically in people with CVD and/or cardiovascular 
risk factors.

The objective of this systematic review is to assess the 
effectiveness and safety of Tai Chi intervention for stress, 
anxiety, depression, other psychological well-being and 
quality of life in people with CVD and/or cardiovascular 
risk factors.

Methods and analysis
Inclusion and exclusion criteria
Type of study
We will include only parallel RCTs and only the first phase 
data and outcomes of randomised cross-over trials will be 
used in any data analysis.

Type of participants
We will include participants aged 40 years or older with 
a diagnosis of a CVD (including coronary heart disease, 
stroke, heart failure, myocardial infarction and hyper-
tension) or with cardiovascular risk factors (including 
hypertension, diabetes and/or dyslipidaemia). No limita-
tion of gender will be applied.

Type of intervention
Any types of Tai Chi will be eligible, regardless of the 
forms (such as 24-form, 54-form, 83-form Tai Chi)  or 
styles (such as Chen, Yang, Wu and Sun). The duration 
should be at least 1 month with a frequency at least once 
per week.

Type of control
No treatment, other forms of exercise or conventional 
treatment will be eligible. Comparisons will also include a 
co-intervention if applied in all arms.

Type of outcome
The primary outcomes are psychological status of stress 
measured by validated instruments and adverse events. 
The secondary outcomes are other psychological status 
including anxiety, depression, mood disturbance, 
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Table 1  Search strategies

Database Number Search items

PubMed #1 (Title/Abstract) (‘Tai Chi’ OR ‘Tai ji’ OR ‘Tai Chi Chih’ OR ‘Ta’i chi’ OR ‘taichi’ OR ‘tai chi chuan’ OR 
‘taichi chuan’ OR ‘taiji’ OR ‘Tai Ji Quan’ OR ‘taijiquan’ OR ‘martial arts’)

#2 (Title/Abstract) (‘cardiovascular disease’ OR ‘coronary heart disease’ OR ‘stroke’ OR ‘heart failure’ 
OR ‘hypertension’ OR ‘high blood pressure’ OR ‘diabetes’ OR ‘dyslipidaemia’ OR ‘high cholesterol’)

#3 (All fields) (‘randomized controlled trial’ OR ‘randomised controlled trial’ OR ‘controlled clinical trial’ 
OR ‘randomly’ OR ‘clinical’ OR ‘trial’ OR ‘random’ OR ‘randomised’ OR ‘randomized’)

#4 #1 and #2 and 3#

CNKI #1 (Abstract) (‘Tai_ji’ (Tai Chi) OR ‘Tai_ji_quan’ (Tai Chi)

#2 (Abstract) (‘Xin_xue_guan_bing’ (cardiovascular disease) OR ‘Guan_xin_bing’ (coronary heart 
disease) OR ‘Zhong_feng’ (stroke) OR ‘Nao_zu_zhong) (stroke) OR ‘Xin_Shuai’ (heart failure) OR 
‘Gao_xue_ya’ (hypertension) OR ‘Tang_niao_bing’ (diabetes) OR ‘Gao_xue_zhi’ (dyslipidaemia))

#3 (All fields) (‘sui_ji’ (randomized or randomised))

#4 #1 and #2 and 3#

CNKI, China National Knowledge Infrastructure.

self-esteem and quality of life measured by validated 
instruments.

Search strategies
We aim to identify all relevant RCTs regardless of 
language or publication status (eg, published, unpub-
lished, in press or in progress). The English searching 
terms will include ‘Tai Chi’, ‘Tai Chi Chuan’, ‘Tai Chi 
Chih’, ‘ta’i chi’, ‘Tai Ji Quan’, ‘taijiquan’, ‘cardiovascular 
disease’, ‘coronary heart disease’, ‘stroke’, ‘heart failure’, 
‘hypertension’, ‘high blood pressure’, ‘diabetes’, ‘dyslipi-
daemia’, ‘high cholesterol’, ‘randomized controlled trial’, 
‘randomised controlled trial’, ‘controlled clinical trial’, 
‘randomly’, ‘clinical’, ‘trial’, ‘random’, ‘randomised’ 
and ‘randomized’. The Chinese searching terms will 
include Tai Chi (‘Tai_ji’, or ‘Tai_ji_chuan’), cardiovas-
cular disease (‘Xin_xue_guan_bing’), cardiovascular 
risk factors (‘Gao_xue_ya (hypertension)’, ‘Tang_niao_
bing (diabetes)’, ‘Gao_xue_zhi (dyslipidaemia)’) and 
randomised (‘sui_ji’). Examples of detailed search strate-
gies for one English database and one Chinese database 
are available in table 1. We will apply a similar strategy for 
other electronic databases.

We will conduct electronic searches from the following 
databases until 31 December 2016: Cochrane Heart 
Review Group Specialised Trials Register, Cochrane 
Central Register of Controlled Trials (CENTRAL), 
Cochrane Library (2017, Issue 1), Medical Literature 
Analysis and Retrieval System Online (MEDLINE) (from 
1946), Excerpta Medica dataBASE  (EMBASE) (from 
1974), PubMed (from 1966), Sino-Med database (CBM, 
from 1978), China National Knowledge Infrastructure 
(CNKI, from 1979), VIP Journal Integration Platform 
(VJIP, from 1989) and Wanfang Data Chinese database 
(from 1985).

We will also search the following trials registers to iden-
tify those completed trials and request for unpublished 
data until 31 December 2016: Current Controlled Trials 

(www.​controlled-​trials.​com), US National Institutes of 
Health Ongoing Trials Register (www.​clinicaltrials.​gov), 
Australian New Zealand Clinical Trials Registry (www.​
anzctr.​org.​au) and the WHO International Clinical Trials 
Registry platform (www.​who.​int/​trialsearch). Additional 
clinical trials will be identified by searching the reference 
lists of relevant trials. Authors of identified studies will be 
also contacted to identify other studies.

Data selection and extraction
Selection of studies
Two authors (GY and WL) will screen the titles and 
abstracts independently. We will retrieve full texts of all 
potentially relevant studies. Any disagreement about the 
selection of studies will be resolved by discussion, and 
another author will arbitrate when necessary. The selec-
tion procedure is shown in a Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses flowchart (see 
figure 1).

Data extraction and management
Two authors (GY and WL) will extract the data from the 
included trials independently by using Epidata V.2.8 
software. Any disagreements will be resolved by discus-
sion with a third author. The extracted data will include 
the following information: (1) publication information: 
authors, country, journal name and year of publication; 
(2) study designs: method of random number genera-
tion and allocation concealment, details of blinding 
methods; (3) participants: sample size, characteristics 
of participants (eg, age, gender, duration of disorder 
and severity of disorder); (4) intervention: type and/
or form of Tai Chi, details of treatment and control; 
(5) outcome data: outcomes measures, main data of 
the outcomes. In case of missing data or having unclear 
information, we will contact the original authors to 
clarify the information. A predefined data extraction 
form developed based on the recommendation of the 
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Figure 1  Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram. The PRISMA 
statement is used worldwide to improve the reporting of systematic reviews and meta-analyses.

Cochrane Collaboration22 is shown in  online  supple-
mentary table 1.

Quality assessment
We will use the risk of bias tool provided by the Cochrane 
Handbook for Systematic Reviews of Interventions23 to 
assess the methodical quality of included studies. We 
will assess the following categories of bias for each study: 
selection bias (random sequence generation and alloca-
tion concealment), detection bias (blinding of outcome 
assessment), attrition bias (incomplete outcome data), 
reporting bias (selective reporting) and other bias. We 
will not report performance bias, considering the diffi-
culty to blind the participants and personnel in Tai Chi 
study. For each item, there are three potential bias judge-
ments: ‘low risk’, ‘high risk’, or ‘unclear risk’. A clinical 
trial meeting all criteria will be judged as having a low risk 
of bias, a trial meeting none of the criteria will be judged 
as having a risk of bias, and a trial with insufficient infor-
mation to judge will be classified as unclear risk of bias. 

Any disagreements will be resolved by discussion, with 
involvement of a third author where necessary.

Data synthesis
We will summarise data using risk ratios with 95% confi-
dence interval (CI) for dichotomous outcomes or mean 
difference with 95% CI for continuous outcomes. We will 
assess clinical heterogeneity according to the character-
istics of the included studies and the participants, details 
of the intervention or control, and types of outcome 
measurements. We will assess statistical heterogeneity by 
using the I2 statistic, and heterogeneity will be regarded as 
substantial if the I2 statistic is >50%.

We will perform statistical analyses by the Cochrane’s 
Review Manager software (V.5.3). We will pool data if the I2 
statistic is <75% and the clinical heterogeneity among trials 
is acceptable. We will use random-effects model to conduct 
the meta-analysis unless the I2 statistic is <25%. Forest plots 
will visualise the results of the meta-analysis if there are 
more than 10 included trials in one meta-analysis.
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Subgroup analyses
To explore whether the treatment effects are different in 
different subgroups, we plan to conduct subgroup anal-
yses for different psychological measurements, durations, 
frequencies, styles (such as Chen, Yang, Wu and Sun) or 
forms (such as 24-form, 54-form and 83-form Tai Chi) of Tai 
Chi, if sufficient studies are identified. We will also calculate 
the incidence rates of different types of adverse events.

Sensitivity analysis
To ensure the robustness of evidence, we will perform 
sensitivity analysis to assess the impact of studies with high 
risk of bias. We will compare the results to decide whether 
studies with lower quality should be excluded on the basis 
of sample size, strength of evidence and influence on 
pooled effect size.

Grading the quality of evidence
We will generate ‘Summary of findings’ (SoF) tables for 
the primary outcomes using GRADEPro software (V.3.2), 
to assist health decision  making for individual patients. 
The SoF tables will demonstrate the overall quality of the 
body of evidence for clinical outcomes only from results 
of meta-analysis, by using Grading of Recommendations 
Assessment, Development and Evaluation (GRADE) 
criteria (study limitations, consistency of effect, impreci-
sion, indirectness and publication bias).

Ethics and dissemination
Formal ethical approval is not required because all data 
used in this study will be anonymous with no concerns 
regarding privacy. This systematic review will summarise 
the evidence on the effectiveness and safety of Tai Chi 
for psychological well-being and quality of life in people 
with CVD and CVD risk factors. The results of this study 
will be disseminated through a peer-reviewed journal for 
publication.

Discussion
Results from this systematic review will be valuable for clin-
ical practice and research on Tai Chi and CVD. To the best 
of our knowledge, this is the first systematic review that will 
examine Tai Chi on psychological well-being and quality 
of life in people with CVD and/or CVD risk factors. The 
findings of this systematic review may be applied in clinical 
practice for the prevention, treatment and rehabilitation of 
CVDs. Gaps in the literature will be identified to provide 
implications for future research on Tai Chi for CVD.

One limitation of this study is that significant heteroge-
neity may appear due to the various styles (such as Chen, 
Yang, Wu and Sun) and forms (such as 24-form, 54-form 
and 83-form Tai Chi) of Tai Chi, durations and frequen-
cies. We plan to conduct subgroup analyses to explore the 
differences between different subgroups. Another limita-
tion of this study is that performance bias of included 
studies might be at high risk, because blinding of 

participants and personnel in included studies is unlikely. 
We plan to report the blinding of outcome assessment, 
and conduct sensitivity analysis to assess the impact of 
studies with high risk of bias.
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