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Abstract
Background: Several studies have reported the benefits of traditional Chinese exercises (TCEs) on hypertension; however, a
consensus regarding the effectiveness and safety of TCEs for patients with hypertension has not been reached.

Methodsand results:Only randomized controlled trials were included in our study. A total of 16 articles involving 1164 patients
with hypertension met the inclusion criteria. The results showed that TCEs can reduce BP, blood lipids (including total cholesterol and
triglyceride levels) and endothelin levels and improves quality of life in hypertensive patients, however, the low-quality of the included
studies made the results be of questionable significance.

Conclusions: The results of this review suggest that there is no firm evidence to support the objective effectiveness and safety of
TCEs for hypertension because of the poor quality of the studies. Well-designed, randomized placebo-controlled trial with objective
outcome measures should be conducted in the future.

Abbreviations: CHEP = Canadian Hypertension Education Program, COPD = chronic obstructive pulmonary disease, CVD =
cardiovascular disease, DBP = diastolic blood pressure, FEV1 = forced expiratory volume in one second, HR = heart rate, JNC8 =
Eighth Joint National Committee, LDL-C = Low-density lipoprotein cholesterol, NO = nitric oxide, RCT = randomized controlled trial,
SBP = systolic blood pressure, TC = total cholesterol, TCEs = traditional Chinese exercises, TG = triglyceride.
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1. Introduction 10 mmHg reduction in systolic blood pressure (SBP) markedly
Hypertension is the main cause of cardiovascular disease (CVD)
and death globally: it is responsible for at least 7.6 million deaths
per year world-wide (13.5% of all deaths) and the major risk
factor for CVD.[1] A previous meta-analysis reported that every
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reduces the risk of major cardiovascular events, stroke, heart
failure, and all-cause mortality.[2] Although antihypertensive
medication remains the key treatment for hypertension,[3]

evidence has shown that isometric exercise, dynamic endurance
training, dynamic resistance training, and combined training are
associated with decreases in SBP and diastolic blood pressure
(DBP).[4–9] In addition to regular daily activities, Hypertension
Canada’s 2016 Canadian Hypertension Education Program
(CHEP) Guidelines recommended 30 to 60 min of medium-
intensity exercise 4 to 7 times every week for hypertensive
patients.[10] It has been reported that Qi was the vital life force in
the body and the most basic element making up the universe and
everything in the world, including our body. Alteration of Qi can
lead to various diseases, such as Qi stagnation and Qi deficiency.
There are several types of TCEs, such as Tai Chi, Baduanjin
qigong, Wuqinxi, and YiJinjing. With a long history exceeding
2000 years, TCEs are based on concepts of qi, blood and
meridians of traditional Chinese medicine and these exercises
have traditionally been practiced for multiple purposes, including
self-defense, self-health care, and disease cure.[11,12] Currently,
TCEs are popular among middle-aged and elderly patients who
are unable to perform moderate- and high-intensity activities.[13]

The different types of TCEs mentioned above are defined as
low-level aerobic exercises that can improve limb range of
motion, strength, and general health. Nonetheless, they also have
their own characteristics. Tai Chi is a traditional Chinese martial
art that combines slow, fluid, weight-bearing physical movements
with deep, controlled breathing exercises and relaxation
techniques, which can be divided into Chen-style and Yang-
style Tai Chi. Baduanjin is characterized by coordination
between upper limbs and lower limbs through soft and gentle
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postures. An ancient Chinese exercise, the postures of animals
such as tigers, deer, bears, apes, and cranes are imitated when
practicing Wuqinxi. In Yijinjing, the function of the viscera is
gradually strengthened by breathing induction and static force.
Previous studies have also reported benefits of TCEs for
cardiovascular patients compared with control groups involving
lower levels of triglycerides and improvements in the 6 min walk
test and Minnesota Living with Heart Failure Questionnaire
results.[14] Moreover, TCEs can also increase 6 min walking walk
test, forced expiratory volume in one second (FEV1) and quality
of life in patients with chronic obstructive pulmonary disease
(COPD).[15] Additionally, the results of a cohort study revealed
that TCEs can lower mortality rates from all causes, CVD, cancer
and respiratory disease in older individuals.[16] Other studies
have shown that TCEs are able to relieve depression and some
chronic diseases and alleviate knee osteoarthritis.[17–19] Further-
more, an increasing number of studies have shown that Tai Chi,
Baduanjin, Wuqinxi, YiJinjing, and other qigong therapies can
lower BP;[20–22] however, most of those studies had small sample
sizes or were not rigorously designed large-scale randomized
controlled trials (RCTs). Additionally, previous meta-analyses
have mainly focused on the effect of only 1 type of TCE (such as
Tai Chi or Baduanjin) on hypertension, with no study to date
having evaluated the general efficacy of TCEs in reducing
hypertension. Therefore, the aim of this study was to summarize
Figure 1. Flow chart of the s

3

the available evidence regarding the ability of TCEs to decrease
hypertension.

2. Methods

The study protocol, including objectives, literature search
strategies, inclusion and exclusion criteria, outcome measure-
ments, and methods of statistical analyses, was designed in
accordance with the PRISMA statement.[23]

2.1. Ethics statement

As all analyses were based on previously published studies, no
ethical approval or patient consent was required.

2.2. Literature search strategy

A systematic literature search of the PubMed (1950–March 2018),
Embase (1974 to March 2018), Cochrane Library (March 2018
Issue 3), Chinese Biomedical Literature (CBM) (1990 to March
2018), China National Knowledge Infrastructure (CNKI) (1979 to
March 2018), Chinese Scientific Journals (VIP) (1989 to March
2018) and Wanfang (1982 to March 2018) databases was
conducted. The following MeSH terms or Emtree terms and their
combinations were searched in [Title/Abstract]: “TaiChi”, “Tai Ji”,
“Tai Chi exercise”, “Taichi Qigong ”, “Ba Duanjin”, “BaDuanJin
tudy selection procedure.

http://www.md-journal.com
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Qigong”,“Qigong”,“Yi Jinjing”,“Wuqinxi”,“traditionalChinese
exercise”, “traditional fitness exercise”, “traditional exercise
therapy”, “hypertension”, “high blood pressure”.
2.3. Inclusion criteria and exclusion criteria

To be eligible for inclusion, the original study needed to fulfill the
following criteria:
1.
 an RCT reporting the use of TCEs for the treatment of
hypertension;
a definition of hypertension that is consistent with past
2.

guidelines (SBP ≥140mmHg or DBP ≥90mmHg) and subjects
older than or equal to 18 and younger than 80 years old;
reporting baseline and follow-up mean and SD (or standard
3.

error) or the mean change and SD (or standard error) values of
resting diastolic BP and systolic BP in TCE and control groups.

The exclusion criteria were as follows:
1.
 letters to the Editor, historic reviews, commentaries, and case-
reports;
subjects with hypertension who had other serious CVDs,
2.
Figure 2. Risk of bias graph.
hepatic failure or renal failure.

2.4. Data extraction and quality assessment

Relevant studies were identified based on the above inclusion
criteria and exclusion criteria. The following data were indepen-
dently extracted from the included studies by 2 investigators (JKP
and XJ): authors, name, publication year, sample size, age of
subjects, details of intervention, duration, and BP levels before
intervention, and main outcomes. All these details were extracted
and entered into the data extraction form. Mean changes in
outcomemeasurements comparedwithbaseline levelswere used to
assess differences between the intervention and control groups.
Pooled effect sizes and 95% CIs (confidence intervals) were
calculated using the Cochrane Collaboration software RevMan
5.3. The methodological quality of the literature included in the
present studywas evaluated according to the Jadadquality scale[24]

and Cochrane Reviewers’ Handbook 5.1.[25] Any study that did
notmeet these criteria was excluded. Two reviewers (XJ andDPX)
independently assessed all identified articles, and disagreements
were resolved by discussion (Table 1).

2.5. Statistical analysis

RevMan 5.3 software was used to conduct statistical analyses in
this meta-analysis, and the chi-square test and I2 statistic were
employed to analyze heterogeneity. Studies with an I2 statistic of
25% to 50% were considered to have low heterogeneity, those
with an I2 statistic ranging from 50% to 75% were defined as
having moderate heterogeneity, and those with an I2 >75%were
considered to have high heterogeneity. When the homogeneity of
the included studies was sufficient (P≥ .10, I2�50%), the fixed-
effects model was utilized for the analysis; Otherwise, the
random-effects model was selected. As all scales or subscales in
the studies were consistent and all studies had the same
continuous outcome variables and measurement units, mean
differences (MDs) and 95% CIs were used for analysis.
Publication bias was determined by a funnel map or Egger test
according to the number of included studies. Subgroup analysis
was performed based on factors that may lead to heterogeneity
(at different points in the evaluation of the outcome of the trial).
The test standard of meta-analysis was set as alpha =0.05.
4

3. Results

3.1. Literature search results

Our initial search identified 3020 articles. After removing
duplicates and studies that did not meet the inclusion criteria,
16 studies were included. The search process was depicted in
Figure 1.

3.2. Study characteristics

First, among the included 16 studies, most of the studies did not
describe the details of how the random sequences generated, 4
studies[26–29] wrote that they used a random number table, and
however, there existed no details of the process at all. Only 1[30]

study described the procedure of the randomized process.
Second, none of the studies described whether the subjects and
executors were blind, for the reason that TCEs are different kinds
of exercise instead of medication, when the patients do exercises,
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they knew what exercise they do during the process of the study,
and it can be very hard to design a double-blind controlled trial.
Of the included studies, there was only 1 study[31] described that
the chief investigators were blind to the allocation of the
participants during the process, the others even did not mention
allocation concealment, we can conclude that in most of the
included studies, there existed high risks of the studies. Third,
only 4 studies mentioned the missing data [13,31–33]: 2 studies
reported a high dropout rate and provided detailed explanations
but did not perform specific statistical analysis[31–33]; and the
other 2 reported that there was no dropout during the
process.[13,33] Consequently, as for the attribution bias, we
cannot evaluate exactly because of incomplete data. Besides, only
1[31] study had reported that they had registration number, while
the rest of the included studies had not been registered on Clinical
Trials, the intention-to-treat analysis was not used during the
Figure 3. Forest plot and meta-ana

5

process, as for the selective reporting, it was also difficult to assess
because we were not able to obtain access to the trial protocols.
According to the above information, the authors considered

that all of the included studies were of low quality and had a high
risk of bias. Because the poor quality of the studies, there is no
need to access the included studies and perform the Cochrane
based risk of bias table. The judgments for each included studies
were demonstrated in Figure 2.

3.3. Outcomes
3.3.1. Blood pressure (SBP and DBP)

3.3.1.1. TCE combined with medication vs medication.
Considering that antihypertensive medication is an important
factor for controlling BP, we divided the subjects into a TCE
combined with antihypertensive medication group and an
antihypertensive medication group. Fourteen[13,26–28,30–39]
lysis of systolic blood pressure.

http://www.md-journal.com
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studies including 1055 subjects utilized an intervention of TCE
combined with antihypertensive medication and reported the
mean and standard deviation of SBP andDBP before and after the
intervention in patients with hypertension. The results indicated
lowered SBP, by 13.19 mmHg (95% CI: �16.30 to �10.08,
P< .0001; I2=100%, P< .0001), andDBP, by 5.47mmHg (95%
CI: �7.76 to �3.18, P< .0001; I2=100%, P< .0001), in the
TCE combined with antihypertensive medication group com-
pared to the antihypertensive medication group (Figs. 3 and 4).
3.3.1.2. TCE vs medication. Two studies[29,30] evaluated TCEs
compared with antihypertensive medication, the results showed
that TCEs had a better effect on DBP compared with medication
(DBP: 2.76 (95%CI: 1.08 to 4.43, P< .001)); While we could not
get the same conclusion on SBP (SBP: �1.66 (95% CI: �8.78 to
5.46, P= .65).

3.3.1.3. Blood lipids. Total cholesterol (TC) and triglyceride
(TG) levels
Five trials[13,28,31,34,37] reported the levels of TC and TG

between TCEs combined with medication group and medication
group; because the I2 statistic was greater than 75%, the random-
effects model was used for the meta-analysis. The results showed a
Figure 4. Forest plot and meta-ana
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greater reduction in TC andTG levels in the TCE group than in the
control group, and the difference was statistically significant (TC:
MD=�0.80mmol/l, 95% CI: �1.06 to 0.54; P< .00001; TG:
MD=�0.57mmol/l, 95% CI: �0.75 to �0.39; P= .005) (Fig. 5).

3.3.1.4. Low-density lipoprotein cholesterol (LDL-C). Three
trials[28,31,34] including 570 subjects reported the level of LDL-C
between the TCE group and control group. Because the I2 static
was more than 75%, the random-effects model was employed.
Compared with the control group, TCEs significantly decreased
the level of LDL-C, by 1.70mmol/l (95% CI: �2.54 to 0.86,
P< .0001) (Fig. 5).

3.3.1.5. Heart rate (HR). Two trials[34,36] including 146 subjects
reported the mean and standard deviation of HR before and after
TCE intervention in patients with hypertension. However, no
significant difference was observed between the 2 groups based
on the random-effects model (MD=�8.27beat/min, 95% CI:
�23.68, 7.15, P= .29).

3.3.1.6. Nitric oxide (NO). Three trials[30,33,38] involving 213
subjects compared the level of NO between the TCE group and
control group. Because I2 was more than 75%, a random-effects
lysis of diastolic blood pressure.



Figure 5. Forest plot and meta-analysis of blood lipids.
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model was used. However, no significant difference was
identified between the groups (NO: MD=8.56pg/ml, 95% CI:
�1.45 to 18.56, P= .09)

3.3.1.7. Endothelin (ET). The level of ET between the TCE and
control groups was reported in 4 articles[30,33,37,38] involving 213
subjects. I2 was greater than 75%; thus, the random-effects
model was applied. ET levels in patients performing TCEs were
significantly decreased compared to those in control patients (ET:
MD=�7.72, 95% CI: �8.72 to �5.81, P< .00001).

3.3.1.8. Quality of life. Two studies including 130 subjects
estimated the effect of TCEs on quality of life using the SF-36
survey. Compared with patients in the control group, those in the
TCE group exhibited improved SF-36 physical function (MD=
6.93, 95% CI: 4.41 to 9.45, P< .0001), SF-36 general health
(MD=7.06, 95% CI: 1.05 to 13.08, P= .02) and SF-36 role-
physical (MD=15.16, 95% CI: 1.74 to 28.59, P= .03).
However, no significant difference was observed between the 2
groups in terms of the SF-36 mental health results (MD=8.54,
95% CI: �2.80 to 19.88, P= .14).
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3.3.1.9. Publication bias. Egger regression test results showed an
asymmetric distribution, suggesting publication bias, for SBP
(asymmetry test P= .001), DBP (asymmetry test P= .003), TC
(asymmetry test P= .018), TG (asymmetry test P= .001), and
LDL-C (asymmetry test P= .001). Many factors contribute to
publication bias, and most of the included studies had a small
sample size, and true heterogeneity existed.
4. Discussion

4.1. Summary of findings

In this review, all the studies reported that TCMs had a positive
effect on hypertension, TC, LDL-C, and TG, Besides, according
to the included studies, the quality of life (such as SF-36 physical
function, SF-36 general health, and SF-36 role-physical) of the
subjects can also be improved by TCEs. However, because all the
included studies were poor-designed, and were of bad quality,
consequently, whether the results can be treated as the evidence to
control hypertension is still doubtful.
In fact, TCEs has been popularly applied in many

chronic diseases as complementary therapies. Until now, no

http://www.md-journal.com
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well-designed, randomized placebo-controlled trial with objec-
tive outcomemeasures has been conducted, thus, it is a necessity
to conduct high-quality studies in the future. Previous studies
had highlighted the important role of exercise training in
treating hypertension.[6,40] For example, a systematic review
reported that regular physical activity was beneficial for
reducing mortality in patients with high BP.[9] The Eighth
Joint National Committee (JNC8) Report had recommended
physical activity as a lifestyle modification for lowering BP.[41]

Besides, it had also been proved that exercise can effectively
improve lipid metabolism,[8,19] and a systematic review also
showed that Baduanjin exercise was effective in modulating
metabolism of lipids. Completely different from common
exercises such as running and swimming, TCEs such as Tai
Chi, Baduanjin, YiJinjing and Wuqinxi are all ancient martial
arts that are practised for health care; the postures of TCEs act
via soothing and gentle movements instead of vigorous
exercise,[42] consequently, TCEs are especially suitable for
such patients with poor health condition.
Though positive results had been described in the meta-

analysis, however, they were still of questionable significance
because of the low quality of studies. Besides, as for the safety and
interactions, one of the available articles reported some safety
aspects,[29] the other one study[13] had reported that no
cardiovascular and cerebrovascular accident happened, while
the rest of the included studies did not mention whether they
monitored for adverse effects. Thus, the safety of TECs treatment
is still needed to be further discussed. Due to inadequate reporting
data, conclusions cannot be made about the safety of TCEs.Most
of the trials were of very low methodological quality and the
interpretation of any positive results for the efficacy and safety
should be made with caution.
Based on this systematic review, there is no firm evidence to

support the objective effectiveness and safety of TCEs for
hypertension because of the poor quality of the studies. No well-
designed, randomized placebo-controlled trial with objective
outcomemeasures had been conducted. However, we can also get
inspirations from the included studies and cannot completely
deny the efficacy of TCEs for hypertension.
5. Conclusions

This review suggests that TCEs can not only decrease BP and
blood lipids in patients with hypertension but also can improve
their quality of life, which is especially suitable for elderly and
frail patients. However, there is no firm evidence to support the
objective effectiveness and safety of TCEs for hypertension
because of the poor quality of the studies. But we can also get
inspirations from the included studies, we cannot completely
deny the efficacy of TCEs for hypertension, consequently, larger
sample multi-center RCTs with higher methodological quality
are still needed.
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