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Abstract \\
Objectives: To analyze the influence of Baduanjin exercise on blood pressure in patients with essential hypertension. ‘

Methods: Randomized controlled trials were identified in Chinese and English databases to study the impact of Baduanjin exercise
on essential hypertension. Qualified trials were selected and methodologic quality was critically evaluated. Two reviewers selected
studies independently of each other.

Results: Twelve trials were included. There was a significant difference between the Baduanjin exercise intervention and control
groups with regard to the change in systolic blood pressure (SBP) [SMD=— 1.80, 95% CI (— 2.86, — 0.73), P=.0009] and diastolic
blood pressure (DBP) [SMD=—-0.22, 95% CI (—2.00, —0.57), P=.0004]. Taking into account the subgroup analyses, the combined
results showed that Baduaniin plus Antihypertensive drugs significantly reduced both SBP and DBP over a period > 12 weeks in all
studies.

Conclusions: Compared with control interventions, Baduanjin exercise seems to be an effective physical exercise in treating
essential hypertension. Different training durations can lead to different effects.

Abbreviations: BM| = body mass index, Cl = confidence interval, CNKI = China National Knowledge Infrastructure, DBP =
diastolic blood pressure, ESH = European Society of Hypertension, HDL = high-density lipoprotein, LDL = low-density lipoprotein,
MD = mean difference, PRISMA = preferred reporting items systematic reviews and meta-analyses, PubMed = National Library of
Medicine, RCT = randomized controlled trial, RR = risk ratio, SBP = systolic blood pressure, SD = standard deviation, SE = standard
error, TC = total cholesterol, TG = triglycerides, VIP = VIP Database for Chinese Technical Periodicals, WMD = weighted mean

difference.
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1. Introduction

With the rapid development of society, people’s diet structure and
living habits have undergone great changes. Increased intake of
high-protein and high-fat food, irregular rest and reduced
exercise have led to a sharp increase in the number of patients
with hypertension.!"?! Hypertension is a clinical syndrome
characterized by increased systemic arterial pressure. The
syndrome remains a major threat to public health.”! One in
four adults worldwide is suffering from high blood pressure, and
this ratio is expected to rise to 29% by 2025." The prevalence of
hypertension is 37.3% in developed countries and 22.9% in
developing countries. Among the population with hypertension,
more than 90% suffer from essential hypertension, which makes
this hypertension type a major global chronic non-communicable
disease without a secondary cause.”! As an important aspect
of hypertension care, lifestyle management of patients with
hypertension, including self-management, physical activity, and
medical nutrition treatment, has attracted increasing attention.®!
Physical activity is an important part of hypertension manage-
ment planning and plays a specific role in the management of
blood pressure and prevention of hypertension complications in
patients with essential hypertension.”! The European Society
of Hypertension (ESH) suggests that patients with essential
hypertension should increase their physical activity to increase
flexibility, muscle strength and balance.®!

Baduanjin exercise is favored as a kind of physical and mental
therapy. Badunjin exercise originated from ancient martial arts in
oriental culture and has been widely used for centuries.®! In
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modern times, it is used as a form of movement to improve body
consciousness and balance.””! This is because Baduanjin exercise
is considered a pleasurable activity that combines meditation
with gentle movements.'”! A growing body of research has
shown that Baduanjin exercise strengthens the joints of the limbs,
modulates the pressure receptors in the aortic arch and carotid
sinus, and plays a role in lowering blood pressure and expanding
coronary arteries.!''~13!

Research has shown that!'*! traditional Chinese exercise can
effectively reduce SBP and DBP in patients, thereby improving
symptoms in patients with cardiovascular disease. Some studies
have shown that Baduanjin exercise as an alternative treatment
for cardiovascular patients can improve the health of
cardiovascular patients and reduce the occurrence of cardio-
vascular risk factors.''S! However, some studies have shown
that Baduanjin exercise is not enough to improve and reduce
blood pressure in patients with essential hypertension. In view
of the differences in the current studies, it is necessary to
comprehensively, objectively and systematically evaluate the
effect of the Baduanjin exercise on blood pressure control in
patients with essential hypertension.

Therefore, we conducted a systematic review of this topic to
evaluate the effects of Baduanjin exercise on blood pressure in
patients with essential hypertension and determine whether
different intervention durations have different effects on patients
with essential hypertension.

2. Methods

2.1. Research strategy

We searched the PubMed, Cochrane Library, Embase, CNKI, VIP,
and Wanfang databases for studies published before February 2020.
The search terms were blood pressure, hypertension, hypertensive,
primary hypertension, essential hypertension, Baduanjin exercise,
and randomized controlled trials (RCTs). Two independent
reviewers selected and screened all results and, in cases where they
disagreed, a third reviewer was asked for advice. The review applied
the PRISMA statement guidelines for reporting systematic reviews
and meta-analyses.'®!

2.2. Eligibility criteria
The inclusion criteria for this systematic review were as follows:

1) randomized controlled trial (RCT) design related to the
therapeutic effect of Baduanjin exercise;

2) human subjects were recruited;

3) Baduanjin exercise was included as the main intervention in
the experimental group and was compared to a non-active
control condition; and

4) at least one blood pressure parameter was reported, and data
including the mean and standard deviation of each group at
baseline and post-intervention, along with the number of
participants in each group, were obtainable.

The criteria for exclusion were as follows:

1) duplicate publications;

2) nonintervention designs (such as case-control studies, cohort
studies cross-sectional studies, case reports and experiences,
theory research, and reviews); and

3) non-clinical tests and animal experiments.
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2.3. Data extraction

Two review authors independently screened the literature using
the predetermined inclusion criteria and extracted data from the
trials. The following information was extracted: participant
characteristics, intervention and outcome data, adverse effects,
and methodological quality. We resolved any disagreements
about the extracted data from the included studies by consensus
and consulted a third review author if disagreements persisted.

2.4. Risk of bias assessment

The risk of study bias was assessed using the Cochrane
Handbook for Systematic Reviews. The risk of bias was
evaluated with regard to the following aspects: generating
random sequences, allocation of hidden methods, application of
the blinding method, incomplete results, selective reporting of
results, and other bias. Funnel diagrams were used to detect
publication bias.

2.5, Statistical analysis
2.5.1. Extracting and merging of data. The Cochrane

Collaboration’s Review Manager 5.3 software was used to
extract the relevant dichotomous or continuous data from the
literature for analysis. Risk ratios (RRs) were calculated for
dichotomous data, whereas the mean differences (MDs) and
standard deviations (SDs) were calculated for continuous
variables. The corresponding 95% confidence intervals (CI)
and forest plots were used in both cases. In our meta-analysis, we
used SD values when the data were in the same unit. When they
were in different units, we performed a conversion. The chi-
squared and I* (inconsistency) tests were used to detect
heterogeneity. A P value <.10 or I>>50% indicated that there
was significant heterogeneity. The fixed-effect model was used
when P>.10 and I < 50%, and the random-effect model was
used when P<.10 or I > 50%.

2.5.2. Data conversion. The final values of systolic blood
pressure (SBP) and diastolic blood pressure (DBP) were used as
indicators to evaluate the efficacy of Baduanjin exercise in the
intervention group and the control group. When SBP or DBP
were not explicitly reported in the study, we calculated the mean
value and SD of SBP and DBP with the following formulas:

1) If the number of samples (n) and the standard error (SE)
were known, the SD was calculated as:

SD=SE x y/n

2) Estimates of SD were calculated if the number of samples (n),
mean, and 95% CI''7>!8 were known: “a” and “b” are the upper
and lower confidence limits, respectively:

SD=a — mean /1.96 \/n

SD=mean — b /1.96 \/n

3. Results

3.1. Study selection

A total of 116 study reports were screened, 62 of which were
excluded because they were duplicate publications. After reading
the titles and abstracts, an additional 11 articles were excluded,
and 43 articles were retained. Among them, 31 articles did not
meet the inclusion criteria, 16 studies were improperly compared,
and for 15 studies, we could not extract the data. Finally,
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Figure 1. Study selection procedure

according to the PRISMA statement.

12 RCTs with a total of 961 participants were included. The
PRISMA flow diagram is shown in Figure 1.

3.2. Study characteristics

The principal study characteristics are summarized in Table 1.
Twelve studies were published between 2012 and 2019. A total of
961 participants were included. The number of participants in the
individual studies ranged from 27 to 61. Seven of the included
trials were single-center studies. The included studies were from
the same country. The duration of the intervention varied from 4
to 48 weeks. All participants had essential hypertension.

3.3. Quality assessment

Figures 2 and 3 provide an overview of the risk of bias for the
included studies based on the tools provided by the Cochrane
Manual. All included studies used a double-blind approach and
reported dropouts. Most trials reported allocation concealment
and random allocation but did not mention the specific method
used. Eight studies!*®*%**2%! reported automatic generation of
random sequences by a computer, while 2 studies>*?%! reported
that they divided participants into an experimental group and a

control group by using random number tables. Selective
reporting was unbiased but without any description to evaluate
the existence of other biases. All the included trials reported
whether adverse events occurred.

3.4. Study results
3.4.1. SBP. Figure 4 shows the forest plots of the SBP analysis.

We divided the intervention groups according to different
Baduanjin intervention methods. Seven included trials,*>"!
which included 560 participants, compared the SBP in patients
with hypertension receiving “Baduanjin plus Antihypertensive
drugs versus Antihypertensive drugs”. The combined result was
statistically significant (SMD=-0.77, 95% CI (—1.16, —0.38),
P=.0001), and Baduanjin plus Antihypertensive drugs had a
positive effect on SBP in patients with essential hypertension
compared to that in the control group. Five included trials,?¢=3°!
which included 401 participants, compared the SBP in patients
with hypertension receiving “Baduanjin versus Health educa-
tions” There was significant heterogeneity in SBP between the
essential hypertension patients who participated in the Baduanjin
intervention ant the patients in the control group (I*=95%,
P <.00001). There was a significant difference in SBP between the
essential hypertension patients who received a Baduanjin
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Randomized controlled trials included in the systematic review on the effects of Baduanjin on hypertension.
Baduanijin Training
Adverse
Sample Mean Diagnosis Frequency Time Duration Outcome Events;
Author Size (T/C) Age (T/C) standard  Intervention Control (weekly) (min)  (week) Measured Follow-Up
Chen and Zhou!'®  40/40 59+6/60+5 CGMH-2005  Baduanjin  Antihypertensive drugs+ 5 20 24 ) No
health education
Hel?%! 42/42 68.51+2.97/ CGMH-2005  Baduanjin  Antihypertensive drugs+ 5 30 12 ©) No
69.24 +£2.45 health education
Liang et al®"! 30/30 548+7.6/  CGMH-2005  Baduanjn  Antihypertensive drugs-+ 10 20 24 0060006 No
55.7+8.8 health education
Lin and He?? 27/28 61.26+3.74/ CGMH-2010  Baduanjin  Antihypertensive drugs+ 10 30 12 ©) No
62.03+3.51 health education
Pan et al. * 48/48 62.1+5.8/ WHO-ISH Baduanjin  Antihypertensive drugs+ 5 45 24 (128 No
61.4+7.1 GMH-1999 health education
Yang et al®¥ 35/35  60.60+7.37/ CGMH-2005  Baduanjn  Antihypertensive drugs+ 3 20 24 © No
60.07 +£5.84 health education
Zheng et al® 60/55  69.23+372/ CGMH-2005  Baduanjn  Antihypertensive drugs+ 10 30 12 ©) No
70.06 +£3.51 health education
Cai et al® 61/60  60.89+9.71/ CGMH-2010  Baduanjin Health educations 5 30 4 No
61.33+8.24
Chen et al®” 60/60  60~75/62~73  WHO-ISH Baduanjin Health education 8 60 12 ©) No
GMH-1999
Dong and 30/30 45~59 CGMH-2010  Baduanijin Health educations 14 20 8 ©) No
Zhang 201618
Li et al® 29/27  57.41+3.38/  WHO-ISH Baduanjin Health education 3 20 24 No
55.81+4.09  GMH-1999
Yyt 52/52 40~70 NR Baduanjin  Antihypertensive drugs-+ 10 30 48 No

health education

Months were converted to weeks by using 1 month=4 weeks; years were converted by using 1 year=52 weeks.
BMI=body mass index, DBP =diastolic blood pressure, HDL and LDL=high- and low-density lipoprotein, SBP =systolic blood pressure, TC=total cholesterol, TG =triglycerides.

(1)SBP and DBP; (2)TC; (3)TG; (4)HDL; (5)LDL; (6)BMI; (7)Waist circumference; (8)Blood glucose.

[20,22,25]

intervention and the control group (SMD=-1.80, 95% CI
(—2.86, —0.73), P=.0009).

3.4.2. SBP Subgroup results. First, we divided the intervention
group according to the different Baduanjin plus Antihypertensive
drugs training durations. The subgroup analysis was performed
according to different durations of Baduanjin plus Antihyper-
tensive drugs intervention: <12 weeks and > 12 weeks. For the

interventions with a duration <12 weeks, the combined
results of the three studies showed that Baduanjin plus
Antihypertensive drugs did significantly reduce SBP (WMD = —
2.65,95% CI (—4.11, —1.19), P=.0004), with high heterogene-
ity (I’?=78%, P=.01) (Fig. 5). In the intervention duration >12
weeks group,1?212324 the combined results of the four studies
also showed that Baduanjin plus Antihypertensive drugs did
significantly reduce SBP (WMD=-8.99, 95% CI (—10.68,

Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance hias)
Blinding of outcome assessment (detection hias)
Incomplete outcome data (attrition hias)

Selective reporting (reporting hias)

Other bias

0% 25% 50% 75%  100%

B Low risk of bias

[Junciear risk of bias

B High risk of bias

Figure 2.

Risk of bias graph: review authors’ judgments about each risk of bias item presented as percentages across all included studies.
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—7.30), P<.00001), with low heterogeneity (I>=0%, P=.80)
(Fig. 5).

3.4.3. DBP. In terms of reducing DBP, there was a significant
difference between the Baduanjin exercise and the control group
(SMD=- 0.22, 95% CI (-2.00, —0.57), P=.0004) (Fig. 6).
There was substantial heterogeneity among the included studies
(I?=90%, P<.00001).

3.4.4. DBP Subgroup results. The subgroup analysis was
performed according to different durations of Baduanjin plus
Antihypertensive drugs intervention: <12 weeks and >12 weeks.
For the interventions with a duration <12 weeks,?%?>2°! the
combined results of the three studies showed that Baduanjin plus
Antihypertensive drugs did not significantly reduce DBP (WMD
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E s S 2 % heterogeneity (I*=31%, P=.23) (Fig. 7). During the intervention
— durations >12 weeks,'*2123241 the combined results of the four
Caietal 2016 | @ ® O = r studies showed that Baduanjin plus Antihypertensive drugs did
ChenandZhou2012 | @ |2 @ | @ (@] 2 | 2 significantly reduce DBP (WMD=-3.21, 95% CI (—4.67,
—1.75), P <.0001), with high heterogeneity (I> =85%, P=.0002)
Chenetal2015 | @ | 2 | @ |2 |2 |2 | =2 Y ’ ’
(Fig. 7).
Dong and Zhang 2016 (@ | @& | @& | @ | 2 [ 2 | 2
Hezo14 ([ @ |2 | @ |2 |@ @ | @ 3.5. Publication bias
Liangetalzoia [ @ (@ | @ (2 @ |2 | 2 The publication bias of the 12 RCTs was evaluated with a funnel
; plot. Figure 8 shows that the publication bias across the studies
Lietal 2019 T ) ?
® ® e e was small.
LinandHezo014 | @ | @ | @ | @ @ | @ | @
Panetal2010| 2 |2 |2 |2 (@] 2 | 2 4. Discussion
vangetal201a (@ | @ | 2 @ @) 2 | 2 Baduanjin exercise originated from eastern traditional culture,
vuzorz| 2 |2 |2 |2 @2 ]2 and its dev.elopment has absorbed traditional philosophy, the
theory of Yin and Yang, the theory of the 5 elements, the theory
Zhengetal2014 | @ @ | @ |2 @ | 2 |2 of meridians and other traditional Chinese theories.'*!! Baduanjin

exercise originated in ancient times and is widely used. As a kind
Figure 3. Risk of bias summary: review authors’ judgments about eachrisk of - f low-intensity aerobic exercise, it is increasingly popular in
bias item for each included study. terms of health.*?! Previous studies have revealed that practicing

Experimental Control Std. Mean Difference Std. Mean Difference
Study © haroup Mean D Total Mean D ta e 95% Ra
1.1.1 Baduanjin plus Antihypertensive drugs versus Antihypertensive drugs
Chen and Zhou 2012 136.3 104 40 1458 122 40 B86% -0.83[-1.29,-0.37] i
He 2014 12754 B72 42 13282 67 42 B8E6% -0.78 [-1.22,-0.34] -
Liang etal 2014 1364 104 30 1457 123 30 B84% -0.81 [-1.33,-0.28] e
Lin and He 2014 13268 616 27 13163 564 28 B83% 0.18 [-0.35,0.71] = i
Pan etal 2010 1254 6.2 48 1348 45 48 B856% -1.72}2.19,-1.25] iz =
Yang et al 2014 1369 848 35 1441 819 35 85% -0.85 [-1.34, -0.36] i
Zheng etal 2014 12863 504 60 13168 616 55 B89% -0.54 [-0.91,-0.17] =~
Subtotal (95% CI) 282 278 59.8% -0.77 [-1.16, -0.38] L g

Heterogeneity: Tau®= 0.22; Chi*= 29.56, df= 6 (P < 0.0001); F=80%
Test for overall effect Z= 3.86 (P = 0.0001)

1.1.2 Baduanijin versus Health educations

Caietal 2016 14567 778 61 14913 74 B0 B89% -0.45[-0.81,-0.09] ke
Chenetal 2015 13993 617 30 14753 87 30 83% -0.99[-1.53,-0.48] -
Dong and Zhang 2016 1413 153 30 14847 211 30 70% -3.84[4.71,-297] e

Lietal 2018 128.276 6408 29 150074 6627 27 7.2% -3.30[4.12,-2.48] —_—

Yu 2013 1438 92 52 1508 89 52 88% -0.73[1.12,-0.33] *e
Subtotal (95% CI) 202 199  40.2% -1.80[-2.86, -0.73] o

Heterogeneity: Tau®= 1.38; Chi*= 81.10, df = 4 (P < 0.00001); F= 95%
Test for overall effect Z= 3.31 (P = 0.0009)

Total (95% CI) 484 477 100.0%  -1.15[-1.60,-0.70] <&
Heterogeneity: Tau®= 0.56; Chi= 114.59, df= 11 (P < 0.00001); F= 80% 6 g’ ) 3 -
Test for overall effect Z= 4.99 (P < 0.00001) : o

Testfor subaroun differences: Chi*= 3.16. df=1 (P = 0.08). = 68.3% e e S aen

Figure 4. Forest plot of the comparison of the mean systolic blood pressure in twelve randomized control trials on the effect of Baduaniin exercise on essential
hypertension.
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Experimental Control

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed. 95% Cl

1.3.1 Duration = 12 weeks

He 2014 12754 672 42 13282 67 42 149%
Lin and He 2014 13268 504 27 13168 616 28 13.9%
Zheng etal 2014 12863 504 60 13168 616 55 28.6%
Subtotal (95% CI) 129 125 57.3%
Heterogeneity: ChF=8.17, df=2 (P=001), F=78%

Test for overall effect Z= 3.55 (P = 0.0004)

1.3.2 Duration > 12 weeks

ChenandZhou2012 1363 104 40 1458 122 40 50%
Liang etal 2014 1364 104 30 1457 123 30 37%
Panetal 2010 1254 62 4B 1348 45 48 26.0%
‘Yang etal 2014 1369 849 35 1441 819 35 80%
Subtotal (95% C1) 153 153 42.7%
Heterogeneity: Chi*= 0.99, df= 3 (P = 0.80); F=0%

Testfor overall effiect Z=10.41 (P < 0.00001)

Total (95% CI) 282 278 100.0%

Heterogeneity: Chi*= 41.08, df= 6 (P < 0,00001), F= 85%
Test for overall effect Z=9.49 (P < 0.00001)
Test for subaroun differences: Chi*= 30.91. df=1 (P < 0.00001). F= 96.8%

Mean Difference Mean Difference
IV, Fixed, 95% C1
-5.2818.15,-2.41) ——
1.00}1.97,3.97) -—
-3.0615.12,-0.98) e
-2.65[-4.11,-1.19] L 2
-9.50 [14.47,-4.53]
-9.30 [15.06,-3.54]
-9.40 [11.57,-7.23) ——
-7.20F11.11,-3.29] e
-8.99[-10.68, -7.30] L
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Favours [experimental] Favours [control)

Figure 5. Forest plot of the comparison between Baduanjin exercise and the control group for the outcome SBP. The subgroup analysis was performed based on

different intervention durations: <12 weeks and >12 weeks.

Baduanjin exercise can increase the central excitability of breath
and aspiration, increase the excited focus spread to the
parasympathetic nerve, increase parasympathetic excitability,
increase peripheral small pulse relaxation, remove spasms, reduce
blood flow resistance, and decrease blood pressure.>*3%
Baduanjin exercise has the coordinated effect of regulating the
heart, body and breath, which produces a relaxation effect,
reduces hyperactivity of the sympathetic nervous system, corrects
the imbalance of the nervous system, and improves symptoms of
hyperactivity of the sympathetic nervous system, such as
dizziness and neck tension.!***®) However, previous clinical
research conclusions have been inconsistent. Meanwhile, in
previous systematic reviews, the possible impact of different
Baduanjin exercise training durations has not been evaluated.
Through quantitative synthesis, we found that Baduanjin
exercise, as a physical exercise, seems to be effective in controlling

blood pressure in patients with essential hypertension and
suggest that different training durations lead to different
therapeutic effects.

4.1. Summary of the main results

Combined with our research results, we found that Baduanjin
exercise is effective in treating essential hypertension. This
systematic review and meta-analysis showed that the SBP and
DBP effects in the Baduanjin exercise intervention group were
stronger than those of the control group. There was heterogeneity
in the reduction of SBP and DBP, but significant differences in
the effects were observed. In the subgroup analysis of SBP,
the results showed that there was a significant decrease in SBP
with Baduanjin plus Antihypertensive drugs for <12 weeks or
>12 weeks.

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Sul Mean SD Total Mean SD Total Weight [V, Random. 95% Cl IV, Random, 95% Cl
1.2.1 Baduanijin plus Antihypertensive drugs versus Antihypertensive drugs
Chen and Zhou 2012 852 7B 40 895 72 40 B85% -0.58 (1.02,-0.13] i
He 2014 7567 631 42 7697 74 42 BE6% -0.19 F0.62,0.24] =T
Liang et al 2014 B85 73 30 851 75 30 BY% 0.59[0.07,1.10] o
Lin and He 2014 775 646 27 756 528 28 B.2% 0.3210.21,0.85] Ty—
Panetal 2010 837 54 48 887 51 48 B6% -0.94 [-1.37,-0.52] e S
Yang etal 2014 825 819 35 867 837 35 84%  -050(0.98,-0.03 o
Zheng etal 2014 7678 B2 B0 775 626 55 B8% -0.11 [-0.48, 0.25] s g
Subtotal (95% CI) 282 278  59.3% -0.22 [-0.59, 0.15] &>
Heterogeneity: Tau®= 0.20; Chi*= 28.49, df= 6 (P < 0.0001);, F= 79%
Test for overall effect Z=1.14 (P=0.25)
1.2.2 Baduanjin versus Health educations
Caietal 2016 9371 578 61 9563 533 60 B8.9% -0.34 }0.70,0.02] =
Chenetal 2015 879 511 30 98217 383 30 B1% -0.92 [-1.46,-0.39] T
Daong and Zhang 2016 906 093 30 9437 155 30 7.2% -2.91[-3.65,-2.17] e
Lietal 2019 80.241 4603 29 883296 5783 27 78%  -153[(213,-093 -
Yu2013 856 69 52 915 53 52 B7%  -095F1.36,-0.55 —
Subtotal (95% CI) 202 199 40.7%  -1.28[-2.00,-0.57] o
Heterogeneity. Tau®= 0.59; Chi*= 41.53, df= 4 (P < 0.00001); F= 30%
Test for overall effect Z= 3.51 (P = 0.0004)
Total (95% CI) 484 477 100.0% -0.64 [-1.04,-0.24] <
Heterogeneity, Tau?= 0.43; Chi"= 96.48, df= 11 (P < D.00001); "= 89% ‘ t +

Test for overall effect Z= 316 (P = 0.002)
Test for subaroun differences: Chi*=6.72. df=1 (P=0010). F=85.1%

0 ] 4

+
-2
Favours [experimental] Favours [control]

Figure 6. Forest plot of the comparison of the mean diastolic blood pressure in twelve randomized control trials on the effect of Baduanjin exercise on essential

hypertension.
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Experimental Control
Study or Subgroup Mean SD Total Mean SD Total Weight

Mean Difference
IV, Fixed. 95% CI

Mean Difference
IV, Fixed. 95% CI

1.4.1 Duration = 12 weeks

He 2014 7567 631 42 7697 74 42 13.0%
Lin and He 2014 77 g 27 5 5 28 131%
Zheng etal 2014 7678 62 B0 775 626 55 21.6%
Subtotal (95% CI) 129 125 47.6%
Heterogeneity: Chi*= 290, df=2 (P=0.23); F=31%

Testfor overall effect Z=0.17 (P = 0.87)

1.4.2 Duration = 12 weeks

Chen and Zhou 2012 852 76 40 895 72 40 1086%
Liang etal 2014 89 7T 30 85 T 30 89%
Panetal 2010 837 54 48 887 51 43 254%
Yang etal 2014 825 810 35 B67 837 35 T4%
Subtotal (95% CI) 153 153 524%
Heterogeneity: Chi*=19.38, df= 3 (P = 0.0002); *= 85%

Test for overall effect Z= 4.30 (P < 0.0001)

Total (95% CI) 282 278 100.0%

Heterogeneity. Chi*= 30.41, df=6 (P < 0.0001); F=80%
Test for overall effect Z=3.23 (P = 0.001)
Testfor subaroun differences: Chi*= 8.12. df=1 (P = 0.004). F=87.7%
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Figure 7. Forest plot of the comparison between Baduanjin exercise and the control group for the outcome DBP. The subgroup analysis was performed based on

different intervention durations: <12 weeks and >12 weeks.

There was a significant difference in the DBP reduction
between those who Baduanjin exercise and the control group
(with intervention duration <12 weeks or >12 weeks). However,
Baduanjin plus Antihypertensive drugs did not significantly
reduce DBP and the studies had high heterogeneity. Baduanjin
exercise has many different durations, so it can be used in many
combinations to make mental, psychological and even physio-
logical changes to the human body. Our research is the first to
notice that different training durations of Baduanjin exercise
intervention may lead to different effects. We analyzed subgroups
of different Baduanjin exercise training durations. The results
showed that Baduanjin plus Antihypertensive drugs had
effectiveness in reducing SBP or DBP, after a duration of >12

weeks. However, when the duration was <12 weeks, Baduanjin
plus Antihypertensive drugs had no effect on reducing DBP.
Studies have shown that the cerebral cortex is in a “relaxed”
state when practising Baduanjin exercise, which is a state of
protective inhibition that can reduce the excitability of the
sympathetic nervous system, leading to a decrease in norepi-
nephrine and epinephrine, which, in turn, can decrease
vasoconstrictive enzyme activity.[*”*8! With Baduanjin exercise,
the tissue is stimulated to release histamine, irritants and other
substances, which relaxes the blood vessels and reduces blood
pressure.®”) During the practice of Baduanjin exercise, the
muscles are always in a relaxed state, which reduces the
peripheral resistance of the blood vessels and eventually leads
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Figure 8. Funnel plot of thirteen randomized control trials on the effect of Baduanjin exercise on essential hypertension.
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to a reduction in blood pressure.*”! One study proved that
Baduanjin exercise promoted health, prevented disease, and had
a superior effect on arterial stiffness and static/dynamic
balance.”*1*?! Some studies have shown that Baduanjin exercise
can enhance the use of active neural networks by regulating
physical and psychological methods.!*3*4!

4.2. Limitations

This study has several limitations. First, in some cases, we had to
calculate and transform data, rather than these being provided
directly. Second, the study distribution between the 12 RCT's was
included, which may affect the meta-analysis results. The results
of the included studies showed significant differences, which may
be due to inconsistent exercise intensity. We performed a
sensitivity analysis of the included RCTs and found that 2 studies
may be a source of most of the heterogeneity. In both studies, the
quality of life scale was used as a measurement index, which may
have an impact on the comprehensive measurement results. In
addition, language and publication biases limited our study.
Finally, this review only included randomized controlled trials. In
the future, there is a need for a greater diversity of research, such
as cooperation between multiple centers, more rigorous clinical
reports, and prospective studies.

4.3. Clinical implications

We summarize the current status of the research on the effect of
Baduanjin exercise in patients with essential hypertension and
provide data to support future clinical trials of essential
hypertension. Although this study shows that Baduanjin exercise
can effectively control blood pressure levels in patients with
essential hypertension, due to the low quality of these research
methods and the observed clinical heterogeneity, the current
evidence and potential findings should be interpreted carefully.
In future research, more attention should be paid to the influence
of different Baduanjin exercise intensities and measurement
methods in studies of patients with essential hypertension. In
conclusion, this study found that Baduanjin exercise can be used
to help control blood pressure levels.

5. Conclusion

Compared with control interventions, Baduanjin exercise seemed
to be an effective physical exercise intervention in patients with
essential hypertension. Different training durations led to
different effects. More RCTs with rigorous study designs are
needed to determine the efficacy of Baduanjin exercise in the
treatment of essential hypertension and to apply Baduanjin
exercise in healthy lifestyle interventions to prevent or treat
essential hypertension and other related chronic diseases.
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