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Background. Hypertension has been a global public health problem. Qigong as a complementary and alternative therapy is often
used to reduce blood pressure. The aim of this meta-analysis was to investigate the effects of Qigong on blood pressure in
hypertensive patients. Methods. Six electronic resource databases were searched from inception to January 2019, and randomized
controlled trials of Qigong on hypertension were retrieved. Meta-analysis was conducted according to the guidelines of the
Cochrane Collaboration, and Review Manager 5.3 was applied. Two researchers independently identified articles to include based
on inclusion/exclusion criteria, data extraction, and quality evaluation. Results. Fourteen studies, with 829 individuals, were
included. The meta-analysis demonstrates that, compared with no exercise, Qigong has significant positive effects on systolic
blood pressure (mean difference=-8.90, 95% CI (-12.13, —5.67), P<0.00001) and diastolic blood pressure (mean
difference =-5.02, 95% CI (-7.88, —2.17), P <0.00001). There is, however, no significant difference between Qigong and other
aerobic exercises in reducing blood pressure. Conclusion. Qigong can effectively reduce blood pressure levels. Longer-term
engagement in the practice has an even better effect in hypertension patients. However, the conclusion of this study still needs to

be verified by more high-quality studies.

1. Introduction

Hypertension is a global public health problem and an es-
sential preventable factor of cardiovascular diseases [1, 2].
According to relevant studies, nearly 1.13 billion people
worldwide were affected by high blood pressure in 2015 [3].
Moreover, the total medical cost for rehabilitation of hy-
pertension and its complications worldwide is currently
about 370 billion US dollars per year, which causes a sub-
stantial personal, family, and socio-economic burden [4].
Previous studies have shown that the probability of patients
with hypertension being able to keep their blood pressure
within the normal range with drug therapy alone is still very
low [5]. Therefore, to control blood pressure, many patients
have to take multiple antihypertensive drugs concurrently.
However, this practice increases the financial burden and
may have unforeseen side effects [6].

Modern medical research suggests that appropriate
physical activity can effectively control and prevent the
occurrence of hypertension and its complications [7].
Studies have shown that physically active people have a
lower blood pressure than sedentary people [8]. Besides, the
Eighth Joint National Committee issued guidelines on hy-
pertension which pointed out that regular exercise can ef-
fectively control blood pressure, prevent, and treat
hypertension [5]. Hence, exercise therapy plays an impor-
tant role in the treatment of hypertension and blood
pressure control.

Qigong is a traditional fitness method that originated
from ancient China [9]. It has the elements of body
movement, mind guidance, and breath control, and the
combination of these elements can achieve the function of
physical and mental adjustment [10]. Furthermore, it has the
effect of lowering blood pressure, controlling complications,
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and reducing mortality [11-13]. Three [12-14] published
studies systematically evaluated and meta-analyzed the effect
of Qigong on hypertension, but these studies have some
inadequacies. Therefore, it is necessary to include more high-
quality studies to further clarify the effect of Qigong on
hypertension. Besides, although two studies [15, 16] have
discussed whether exercise has a dose-response relationship
with the risk of hypertension, whether exercise, including
Qigong, had a dose-response relationship with blood
pressure level of hypertension patients was not studied.
Hence, this study basically explores the dose-response re-
lations between quantity of motion in Qigong exercise
amount (minutes) and blood pressure level of hypertension
patients by meta-analysis.

2. Methods

2.1. Aims. The aim of this meta-analysis was to investigate
the effects of Qigong on hypertension and explore the dose-
response relations between quantity of motion in Qigong
exercise amount and blood pressure level of hypertension
patients using meta-analysis.

2.2. Design. 'This study mainly contains a meta-analysis of all
randomized controlled trials involving Qigong to treat
hypertension published in English or Chinese. The review is
carried out under the instructions of the Cochrane Col-
laboration [17].

2.3. Search Methods. This study searched the Cochrane
Library, China Science and Technology Journal Database
(CQVIP), MEDLINE via PubMed, Web of Science, Wan
Fang Data, and China National Knowledge Infrastructure
(CNKI), to find randomized controlled trials exploring
Qigong’s effects on hypertension, and retrieved data to
January 2019. Besides, references to studies are also con-
sidered to prevent omission. There are two kinds of search
terms, namely, target (hypertension) search term and in-
tervention (Qigong) search term, which were slightly ad-
justed according to the specific database. A combination of
subject search and free search was used in all retrieval. Seven
presearches are used to facilitate search strategies. Certain
search terms include Qigong, Baduanjin, Wuqinxi, high
blood pressure, hypertension, blood pressure, systolic blood
pressure (SBP), and diastolic blood pressure (DBP).

2.3.1. Inclusion Criteria. (1) Studies in Chinese and English.
(2) The randomized controlled trial (journal articles, con-
ference articles, and dissertations) shall be included. (3)
With no restrictions on gender or age of subjects with
hypertension. (4) Blood pressure (systolic and diastolic) was
measured. (5) Qigong was tested as the main intervention
compared to any other control. (6) The major intervention in
the control group must be one of no exercise (maintenance
of original lifestyle) or other aerobic exercises (aerobic ex-
ercise except traditional sports including Tai chi and
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Qigong) or resistance exercises. (7) Patients without serious
hypertension-related complications.

2.3.2. Exclusion Criteria. (1) Nonrandomized controlled
trials. (2) Studies that did not include data of indicators
(systolic blood pressure and diastolic blood pressure) to be
discussed in this study. (3) The major intervention in the
control group was not one of no exercise (maintenance of
original lifestyle) or other aerobic exercises (aerobic exercise
except traditional sports including Tai chi and Qigong) or
resistance exercises. (4) The major intervention in the ex-
perimental group was not Qigong. (5) Patients with serious
hypertension-related complications.

2.4. Search Outcome. Databases such as The Cochrane Li-
brary, VIP, MEDLINE via PubMed, Web of Science, Wan
Fang Data, and CNKI were retrieved according to the in-
clusion and exclusion criteria and the effects of fitness
Qigong on blood pressure. 924 potentially relevant docu-
ments were found in the searched database, and 342 doc-
uments were retained after the duplication of the literature
was removed. Among these, 305 were deleted by reading
titles and abstracts, and 23 were excluded after reading the
full text according to the inclusion criteria. Finally, a total of
14 trials were included [18-31], including 5 English trials
[27-31] and 9 Chinese trials [18-26]. The study selection
process is shown in Figure 1.

2.5. Data Extraction. During the process, two researchers
did independently and if disagreements arose, the third
person was involved to analyze and decide whether to in-
clude and exclude. Data extracted include information of the
first author, publication date, past published journals, paper
title, intervention measures of experimental group and
control group, intervention period, number of experimental
group and control group, and info of patients (age and
gender). Hypertension indicators shall include systolic and
diastolic blood pressure.

2.6. Quality Appraisal. During the data extraction process,
the quality of the included studies was evaluated using the
Cochrane Collaboration’s tool for assessing risk of bias.
Evidence from studies was classified as having a low, unclear,
and high risk of bias. This process was conducted inde-
pendently by two researchers on quality assessment and
resolves differences by soliciting the opinions of a third
person.

Outcomes of each included study are shown in Figure 2.
In terms of “random sequence generation,” there were 7
studies classified as low risk, and 7 studies were regarded as
an unclear risk. With respect to “allocation concealment”
and “blinding of participants and personnel,” only 3 studies
were classified as low risk, and the remaining were classified
as unclear risk. In terms of “incomplete outcome data,” 8
studies were rated low risk, 4 were rated unclear risk, and
another 2 were rated high risk. In terms of “selective
reporting,” 6 studies were rated low risk, and 8 were rated
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FiGure 1: Flow diagram of study selection and identification.

unclear risk. In terms of “other biases,” 7 studies were rated
low risk, and 7 were rated unclear risk.

2.7. Statistical Analysis. Review Manager 5.3 (Nordic
Cochran Centre, Copenhagen, Denmark) and Stata 14.0
(Stata Corp., College Station, TX) software were used for
meta-analysis. The heterogeneity test between the results of
included studies was y. Statistical homogeneity between the
results of each study indicated that when P > 0.1 and I* <50%,
the fixed effect model was adopted. When heterogeneity
showed P>0.1, I’ >50%, heterogeneity was analyzed by
subgroup analysis. If there was no heterogeneity between
subgroups, a fixed effect model was used. When statistical
heterogeneity existed among subgroups in the included
studies, a random effect model was used for meta-analysis. If
there was too much heterogeneity between groups, descrip-
tive analysis was performed. Sensitivity analysis was applied if
necessary. Possible publication bias was assessed using funnel
plot and Egger’s test. The funnel plots were constructed based
on the logarithm of the effect sizes against the standard error
of the effect sizes for studies included in the meta-analyses.
The trim and fill method was applied to correct the effect of
possible bias. Mean differences (MD) for each study were
calculated by subtracting the score difference in the control
group (systolic blood pressure and diastolic blood pressure)
from the score difference in the intervention group. Negative
values were indicative of improvements (reductions) in
systolic blood pressure or diastolic blood pressure. In addi-
tion, 95% confidence intervals (CI) were calculated.

In order to reveal a dose-response relationship between
Qigong and blood pressure lowering among patients with
hypertension, this study compared the amount of exercise
of people doing Qigong and that of inactive people and
conducted stratified subgroup analysis. Because Qigong
can be considered as a kind of moderate-intensity aerobic
exercise [31], in this study, we did not take into account the
differences in exercise intensity of all selected studies, and
the total exercise amount is indicated by total exercise
minutes. The included study was separated into five sub-
groups based on the total exercise amount, namely, the very
small exercise group is for exercising less than 1,500
minutes; the small total minutes exercise group is for ex-
ercising between 1,501 and 3,000 minutes; the medium
total minutes exercise group is for exercising between 3,001
and 4,500 minutes and the large total minutes exercise
group is for exercising between 4,501 and 6,000 minutes;
the superlarge total minutes exercise group is for exercising
more than 6,001 minutes. The total exercise amount
(minutes) = Qigong exercise time (minutes) per day *
Qigong exercise days per week  total of Qigong exercise
weeks (calculated as 4 weeks per month).

3. Results

3.1. Characteristics of the Included Studies. A total of 14
randomized controlled trials, with a total of 829 subjects,
were included. The ages of these subjects were within
40.0-71.0 years, with a minimum follow-up time of 10 weeks
and a maximum follow-up time of 1 year. All patients in
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FIGURE 2: Assessment of risk of bias. (a) Risk of bias graph and (b) risk of bias summary.
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intervention groups maintained routine medication and
received Qigong intervention at the same time. 5 articles
have adopted the Baduanjin [18, 21-23, 27]; 1 article adopted
articles did not report the type of Qigong [24-26, 28-31].
The frequencies and times of Qigong exercise in all included
articles have been reported. The control groups were sep-
arated into nonexercise groups and other aerobic exercise
groups. The subjects in other aerobic exercise groups did
walking and jogging as an intervention [21, 24, 29] (see
Table 1).

3.2. Outcomes

3.2.1. Systolic Blood Pressure

(1) Qigong versus Nonexercise. Figure 3 shows that data
obtained from 11 [18-20, 22, 23, 25-28, 30, 31] related
studies (n=600) could be combined, but the data hetero-
geneity was relatively high. According to the subgroup
analysis of the total amount of exercise, the heterogeneity of
the superlarge exercise group was as high as 88%. By sen-
sitivity analysis of the data, it can be inferred that the data of
Yanfang Cai 2016 was the main source of heterogeneity in
the superlarge exercise group. Accordingly, we excluded
data from the studies and reported the data. Finally, data
were collected from 10 studies (n=487), and the results
showed that systolic blood pressure in the Qigong group was
lower than that in the nonexercise group, with statistically
significant difference (MD =-8.90, 95% CI (-12.13, -5.67),
P <0.00001). With an exercise amount of 1-6000 minutes,
the subgroup pooled effect size increased with the increase of
total exercise amount. With exercise amount of 4501-6000
minutes, the subgroup pooled maximum effect size
(MD =-17.31, 95% CI (-22.84, —11.78), P <0.00001).

(2) Qigong versus Other Aerobic Exercises. As shown in
Figure 4, three related studies (n =229) [21, 24, 29] adopted
the random-effects model for data pool, and the results
showed no statistical difference between Qigong and other
aerobic exercises in SBP (MD =-1.02, 95% CI (-7.71, 5.67),
P =0.77).

3.2.2. Diastolic Blood Pressure

(1) Qigong versus Nonexercise. Initially, the data of 10 studies
[18-20, 22, 23, 25-28, 31] were pooled, but the data het-
erogeneity was relatively high. Through sensitivity analysis,
it was speculated that the data of Bingke Yao 2017 was the
main source of heterogeneity in a superlarge exercise group.
Accordingly, the data of this study were excluded, and the
data pool was processed again. Finally, the data of 9 studies
(n=508) were collected, and the results showed that DSP in
the Qigong group was lower than that in the control group,
and the difference was statistically significant (MD =-5.02,
95% CI (-7.88, —2.17), P<0.00001). Above 3000-minute
exercise amount, the subgroup pooled showed statistically
significant difference (3,001-4,500 minutes: MD =-4.70,

95% CI [-8.28, —-2.17], P =0.01; 4,501-6,000 minutes:
MD =-12.93, 95% CI [-18.32, —7.55], P <0.00001; more
than 6,001 minutes: MD =-3.15, 95% CI [-4.94, —1.36],
P =0.00006). With an exercise amount of 4501-6000
minutes, the subgroup pooled maximum effect size
(MD=-12.93, 95% CI (-18.32, -7.55), P<0.00001)
(Figure 5).

(2) Qigong versus Other Aerobic Exercises. Data from 3
[21, 24, 29] related studies (n =229) could be synthesized as
shown in Figure 6. The random-effect model was used for
data combination. The results showed that Qigong had no
better effect on DBP reduction than other aerobic exercises,
and the difference was not statistically significant
(MD =-0.44, 95% CI (-5.06, 4.19), P = 0.85).

3.3. Publication Bias Evaluation

3.3.1. Publication Bias Evaluation between Qigong and
Nonexercise. A funnel plot was used to analyze systolic
blood pressure in the Qigong group and inactivity group. A
total of 10 studies involving 487 subjects were included.
These results indicate that the included studies were sym-
metrically distributed on both sides of the funnel plot
(Figure 7). Analysis of the complete data set did not show
any sign of publication bias (Egger’s test p = 0.147). A trim
and fill analysis showed that no study was missed or
trimmed. Overall, there was no evidence of publication bias
in this analysis.

3.3.2. Publication Bias Evaluation between Qigong and Other
Aerobic Exercises. The diastolic blood pressure (DBP) was
analyzed with funnel plots including 3 studies and 229
subjects. The results showed that the funnel plot included in
the study was asymmetrically distributed on both sides,
indicating a potential publication bias in the comparison of
Qigong and other aerobic exercises (Figure 8).

4. Discussion

According to the results of this study, Qigong has a positive
effect on the reduction of diastolic and systolic blood
pressure indicators compared with no exercise in hyper-
tension patients. This result is basically consistent with the
results of three published studies on systematic evaluation
and meta-analysis [12-14]. As a traditional exercise, Qigong
can control and reduce the levels of blood pressure in hy-
pertension patients.

From the perspective of modern sports medicine, based
on the form of Qigong exercise and its exercise intensity, we
conclude that it is one kind of regular and moderate intensity
of aerobic exercises [10]. In this study, compared with no
exercise, Qigong has obvious advantages in adjusting systolic
and diastolic blood pressure. Therefore, Qigong can reduce
blood pressure in hypertension patients. In addition, al-
though the results of this study show that Qigong has no
advantage in reducing systolic or diastolic blood pressure
compared with other aerobic exercises, previous relevant
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TaBLE 1: Characteristics and quality assessments of the included trials.

First author, year Patients (total, ~Age (mean (SD), Experlmeptal Control Duration, sessions with supervision per week,
E/C) E/C) intervention time per session

Yanfang Cai, 60.89(9.71)/ . .
2016 113, 56/57 61.33(8.24) Baduanjin N 1 year, 5, 30-40 min

. 45.89(6.36)/ .
Bingke Yao, 2017 52, 26/26 45.23(5.76) Yijinjing N 3 months, 7, 90 min
Guang Yang, 58.10(6.95)/ o .
2017 40, 20/20 57.70(6.30) Liuzijue N 12 weeks, 4, 90 min
;{(ﬁhua Liang, 60, 30/30  54.8(7.6)/55.7(8.8) Baduanjin Walking 6 months, 10, 20 min
Liwei Zheng, 69.23(3.72)/ . .
2014 55, 27/28 70.06(3.51) Baduanjin N 12 weeks, 5, 30 min
;‘i";han Pan, 48,24/24  62.1(5.8)/61.4 (7.1) Baduanjin N 24 weeks, 10, 45 min
%;nghun Ly, 81, 39/42 56.31/55.52 Qigong Jogging 3 months, 7, 60 min
Pingping Fu, 57.93(6.63)/ . .
2014 60, 30/30 59.53(7.46) Qigong N 3 months, 6, 40 min
Qinghua Tang, 62.79(7.43)/ . .
2009 24, 16/16 63.84(8.12) Qigong N 6 months, 3-5, 30-60 min
%‘;ﬂmel Kiao, 48, 24/24 65.6 (7.8) Baduanjin N 6 months, 5, 40 min
Dezhi Chen, 65.4(17.2)/64.8 . .
2016 60, 30/30 (15.3) Qigong N 6 months, 5, 44 min
123(%[;{ Cheung, 88, 47/41  57.2 (9.5)/51.2(7.4) Qigong Walking 16 weeks, 7, 75 min
Ji-Eun Park, 2014 40, 19/21 52/54 Qigong N 8 weeks, 3, 30 min
Ji-Eun Park, 2017 52, 25/27 54.52(6.96)/ Qigon, N 12 weeks, 5, 50 min

’ ’ 52.93(8.45) gong >

E: experimental group; C: control group; N: nonexercise; NR: not reported; min: minute; SD: standard deviation.

studies have confirmed that aerobic exercise has a lowering
effect on blood pressure [32]. Previous studies have shown
that Qigong can regulate the levels of endothelial-derived
factors (nitric oxide and endothelin-1), and the changes of
systolic and diastolic blood pressure are related to the
changes of nitric oxide and endothelin-1 [33]. Therefore, the
effect of Qigong on the levels of nitric oxide and endothelin-
1 may be a potential mechanism to reduce hypertension.
Despite the lack of research to confirm the safety of Qigong,
it is worth noting that none of the literature included in this
study reported any adverse effects or side effects caused by
the exercise of Qigong. As a physical and mental exercise
originating from ancient times and with oriental cultural
style, Qigong has some advantages compared with other
aerobic exercises. For example, Qigong movements are
simple and easy to learn, with moderate intensity and fewer
requirements on the site and equipment. It can be practiced
individually or collectively.

At present, there are few pieces of research at home and
abroad on whether there is a dose-effect relationship be-
tween exercise (including Qigong) and blood pressure level
in hypertension patients. However, a study showed a linear
dose-response relationship between blood pressure levels
and exercise levels, with higher exercise levels associated
with lower blood pressure levels [34]. According to the
results of this study, within a certain range, a higher total
physical activity amount corresponds to a higher effect value
with changes in the blood pressure level. Therefore, we

believe that there is a dose-response relationship between
total Qigong exercise amount and the reduction of a blood
pressure level in hypertension patients, but the conclusion of
this study needs to be verified by more high-quality studies.
Moreover, the current studies show that the relationship
between exercise intensity and blood pressure level is in-
consistent. Some studies have shown that low-intensity
exercise can reduce the systolic blood pressure level better
[35]. Conversely, some studies have found that high-in-
tensity interval training is equal to or even better than
medium-intensity continuous training in reducing blood
pressure [36, 37]. However, this study did not make a
subgroup analysis of the exercise intensity of Qigong mainly
because the included studies basically did not report the
exercise intensity of Qigong and Qigong is a kind of
moderate-intensity aerobic exercise, so it is necessary to
explore the relationship between exercise intensity and
blood pressure in future studies.

According to the meta-analysis results, the exercise
amount of Qigong of 4501-6000 minutes has a better effect
on the reduction of diastolic blood pressure and systolic
blood pressure. Therefore, in order to better regulate the
diastolic blood pressure and systolic blood pressure level, it
is recommended to do 90-120 minutes of Qigong exercise
every week for more than one year or 180-240 minutes of
Qigong exercise every week for more than half a year. This
recommended amount of exercise for Qigong is basically the
same as 150 minutes of weekly aerobic exercise with
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Study or Suberou Qigong Nonexercise Weight Mean Difference Mean Difference
Y group Mean  SD Total Mean  SD Total (%) IV, Random, 95% CI IV, Random, 95% CI

1.1.1 Very small exercise group

Ji-Eun Park 2014 -7.9 833 19 -4.61 543 21 11.1 -3.29 [-7.70, 1.12] —_—

Subtotal (95% CI) 19 21 11.1 -3.29 [-7.70, 1.12] ‘»

Heterogeneity: Not applicable

Test for overall effect: Z = 1.46 (P = 0.14)

1.1.2 Small exercise group

Ji-Eun Park 2017 -5.19 12.06 25 -5.61 14.97 27 8.1 0.42 [-6.94,7.78] _—

Liwei Zheng 2014 -13.3 6.17 27 -8.12 7.09 28 12.0 -5.18 [-8.69, -1.67] —_—

Pingping Fu 2014 -12.63 7.69 30 -7.5 891 30 11.3 -5.13 [-9.34, -0.92] —_—

Subtotal (95% CI) 82 85 31.4 -4.50 [-7.03, -1.97] ’

Heterogeneity: tau” = 0.00; chi® = 1.94, df = 2 (P = 0.38); I* = 0%

Test for overall effect: Z = 3.48 (P = 0.0005)

1.1.3 Medium exercise group

Guang Yang 2017 -16.9 7.08 20 -8.65 6.31 20 114 -8.25[-12.41,-4.09] —_—

Subtotal (95% CI) 20 20 114 -8.25[-12.41,-4.09] ’

Heterogeneity: Not applicable

Test for overall effect: Z = 3.89 (P = 0.0001)

1.1.4 Large exercise group

Chunmei Xiao 2016 -20.2 12,53 24 0.6 12.67 24 8.3 -20.80[-27.93,-13.67] —=——

Dezhi Chen 2016 -17.1 12.49 30 0.8 13.93 30 8.7 -17.90[-24.59,-11.21] ——a——

QinghuaTang 2009 -20.24 157 16 -10.92 16.58 16 52 -9.32 [-20.51, 1.87] -

Subtotal (95% CI) 70 70 22.3 -17.31[-22.84,-11.78] ‘

Heterogeneity: tau” = 7.43; chi® = 2.88, df = 2 (P = 0.24); I = 31%

Test for overall effect: Z = 6.14 (P < 0.00001)

1.1.5 Super large exercise group

Bingke Yao 2017 -1654 781 26 -419 7.84 26 113 -12.35[-16.60,-8.10] —

Huashan Pan 2010 -19.8 581 24 -98 463 24 125 -10.00 [-12.97,-7.03] —

Subtotal (95% CI) 50 50 23.8 -10.77[-13.21, -8.33] ‘

Heterogeneity: tau® = 0.00; chi® = 0.79, df = 1 (P = 0.37); I* = 0%

Test for overall effect: Z = 8.66 (P < 0.00001)

Total (95% CI) 241 246 100.0 -8.90 [-12.13, -5.67] - =

Heterogeneity: tau” = 19.43; chi’ = 40.04, df = 9 (P < 0.00001); I* = 78% : . : :

Test for overall effect: Z = 5.40 (P < 0.00001) -20 -10 0 10 20

Test for subgroup difference: chi’=27.61, df = 4 (P < 0.0001); I* = 85.5%

Favours [Qigong] Favours [Nonexercise]

FIGURE 3: The meta-analysis for comparing SBP between Qigong and nonexercise. CI: confidence interval; SD: standard deviation.

Study or Suberou Qigong Other aerobic exercise Weight Mean Difference Mean Difference

Y group Mean  SD Total Mean  SD Total (%) 1V, Random, 95% CI 1V, Random, 95% CI
BMY Cheung 2005 -108 992 47  -112 1205 41 392 0.40 [-4.25, 5.05]
Yunhua Liang 2014 -22.2 1253 30 -144 13.15 30 33.2 -7.80 [-14.30, -1.30] »
Zengchun Lv 1987 -19.19 19.72 39  -2431 185 42 27.6 5.12 [-3.22, 13.46] -
Total (95% CI) 116 113 100.0  -1.02[-7.71,5.67] #

Heterogeneity: tau’ = 24.13; chi® = 6.62, df = 2 (P = 0.04); I* = 70%
Test for overall effect: Z = 0.30 (P = 0.77)

0 10

Favours [Other aerobic exercise]

-10 -5
Favours [Qigong]

FIGURE 4: The meta-analysis for comparing SBP between Qigong and other aerobic exercises. CI: confidence interval; SD: standard

deviation.

moderate-intensity recommended in most guidelines of
clinical practice [38].

This study found that Qigong exercise is positive and
effective in reducing hypertension. In patients with hyper-
tension, Qigong exercise for 90-120 minutes per week for
more than one year or 180-240 minutes per week for more
than half a year is the better treatment for hypertension. It
must be pointed out, however, that these are general rec-
ommendations. It is worth noting that Qigong is easier to
learn and has fewer side effects than other treatment
methods for hypertension (standard exercise and drugs)

[39]. Especially for elderly hypertensive patients with drug
side effects, Qigong exercise is an effective exercise substi-
tutive therapy.

Limitations of this study shall also be taken into account.
Firstly, limited by objective conditions, only MEDLINE via
PubMed, The Cochrane Library, Web of Science, CNKI,
Wan Fang Data, and VIP were applied, so potential omis-
sions may occur; secondly, the quality of included papers
was low and the random distribution method and blind
method was not described; thirdly, our study did not use
metaregression to adjust for confounding factors; fourth,
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Study or Subgroup Qigong Nonexercise Weight Mean Difference Mean Difference
Mean SD  Total Mean SD Total (%) 1V, Random, 95% CI 1V, Random, 95% CI

2.1.2 Small exercise group

Ji-Eun Park 2017 -1.09 7.18 25 -1.83 8.02 27 11.4 0.74 [-3.39, 4.87] _—

Liwei Zheng 2014 -3.75 7.75 27 -3.07 8.02 28 11.4 -0.68 [-4.85, 3.49] —_—

Pingping Fu 2014 -6.43  4.56 30 -3.53 543 30 13.5 -2.90 [-5.44, -0.36] —

Subtotal (95% CI) 82 85 36.3 -1.50 [-3.68, 0.69] <@

Heterogeneity: tau” = 0.70; chi® = 2.43, df = 2 (P = 0.30); I* = 18%
Test for overall effect: Z = 1.34 (P =0.18)

2.1.3 Medium exercise group

Guang Yang 2017 -10.6  7.08 20 -5.9 4.08 20 12.2 -4.70 [-8.28, -1.12] —_—
Subtotal (95% CI) 20 20 122 -470[-828 -1.12] -
Heterogeneity: Not applicable

Test for overall effect: Z = 2.57 (P =0.01)

2.1.4 Large exercise group
Chunmei Xiao 2016 -16.6 8.8 24 06 911 24 102 -17.20[-22.27,-12.13]

JE—
Dezhi Chen 2016 -9.1 1281 30 1.6 1286 30 8.5 -10.70 [-17.20, -4.20] _—
QinghuaTang 2009 -16.63 1494 16 -8.12 1044 16 6.1 -8.51 [-17.44, 0.42] —_—
Subtotal (95% CI) 70 70 247  -12.93[-18.32,-7.55] ’

Heterogeneity: tau” = 11.17; chi® = 3.95, df = 2 (P = 0.14); I* = 49%
Test for overall effect: Z = 4.71 (P < 0.00001)

2.1.5 Super large exercise group

Huashan Pan 2010 -108 532 24 66 487 24 131  -420[-7.09,-131] —
Yanfang Cai 2016 253 616 56 004 626 57 137  -2.49[-4.78,-0.20] —
Subtotal (95% CI) 80 81 268  -3.15[-4.94,-1.36] <

Heterogeneity: tau” = 0.00; chi® = 0.83, df = 8 (P = 0.36); I* = 0%
Test for overall effect: Z = 3.44 (P = 0.0006)

Total (95% CI) 252 256 100.0  -5.02([-7.88.-2.17] P

Heterogeneity: tau” = 14.06; chi® = 41.11, df = 8 (P < 0.00001); I = 81% . . . .
Test for overall effect: Z = 3.45 (P = 0.0006) -20 -10 0 10 20
Test for subgroup difference: chi’=15.53, df = 3 (P = 0.001); I* = 80.7 Favours [Qigong] Favours [Nonexercise]

FIGURE 5: The meta-analysis for comparing DBP between Qigong and nonexercise. CI: confidence interval; SD: standard deviation.

Study or Suberou Qigong Other aerobic exercise Weight — Mean Difference Mean Difference

Y group Mean SD Total Mean SD Total (%) IV, Random, 95% CI 1V, Random, 95% CI
BMY Cheung 2005 -59 7.13 47 -7.1 6.45 41 41.0 1.20 [-1.64, 4.04] Em pa  p—
Yunhua Liang 2014 -16.6 8.8 30 -11.4  9.11 30 33.1  -5.20[-9.73,-0.67] =
Zengchun Lv 1987 -16.24 139 39 -19.31 14.68 42 25.8 3.07 [-3.15,9.29] -

Total (95% CI) 116 113 100.0  -0.44 [-5.06, 4.19] ’

Heterogeneity: tau® = 11.48; chi’ = 6.67, df = 2 (P = 0.04); I* = 70% T T t T T
Test for overall effect: Z=0.18 (P = 0.85) -4 -2 0 2 4
Favours [Qigong] Favours [Other aerobic exercisel]

FIGURE 6: The meta-analysis for comparing DBP between Qigong and other aerobic exercises. CI: confidence interval; SD: standard
deviation.
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FIGURE 7: The systolic blood pressure in the Qigong and nonexercise of the funnel plots.
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Figure 8: The diastolic blood pressure in the Qigong and other
aerobic exercises of the funnel plots.

due to the large heterogeneity of the included studies, only
random effect model can be adopted, which will have a
certain impact on the results; fifth, some confidence intervals
(CI) that are too wide may not estimate precise.

5. Conclusion

Qigong can effectively reduce blood pressure levels, and
90-120 minutes every week for more than one year or
180-240 minutes every week for more than half a year has
a better effect in hypertension patients. Moreover,
according to the subgroup analysis of the total Qigong
exercise amount, there may be a dose-response rela-
tionship between Qigong exercise amount and blood
pressure level in hypertension patients. However, the
conclusion of this study still needs to be verified by more
high-quality studies.
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Specific study data are available from the authors upon
request.

Disclosure

Xiaosheng Dong and Zhenguo Shi are co-first authors.

Conflicts of Interest

The authors declare that they have no conflicts of interest.

Authors’ Contributions

XSD and XRY performed the review. XSD analyzed the data
and wrote the manuscript. MD was responsible for quality
control. SZG and XRY revised this manuscript. Xiaosheng
Dong and Zhenguo Shi contributed equally to this work.

Acknowledgments

This research was funded by the Exercises Promote Health
Theory and Practice Innovation Team of Shandong Normal
University in China (no. 112/14001).

References

[1] S. Yusuf, S. Hawken, S. Ounpuu et al., “Effect of potentially
modifiable risk factors associated with myocardial infarction
in 52 countries (the INTERHEART study): case-control
study,” The Lancet, vol. 364, no. 9438, pp. 937-952, 2004.

[2] M. ]J. O'Donnell, S. L. Chin, S. Rangarajan et al., “Global and
regional effects of potentially modifiable risk factors associ-
ated with acute stroke in 32 countries (INTERSTROKE): a
case-control study,” The Lancet, vol. 388, no. 10046,
pp. 761-775, 2016.

[3] N. C. D. R. F. Collaboration, “Worldwide trends in blood
pressure from 1975 to 2015: a pooled analysis of 1479 pop-
ulation-based measurement studies with 19.1 million par-
ticipants,” Lancet, vol. 389, no. 10064, pp. 37-55, 2017.

[4] P. M. Kearney, M. Whelton, K. Reynolds, P. Muntner,
P. K. Whelton, and J. He, “Global burden of hypertension:
analysis of worldwide data,” The Lancet, vol. 365, no. 9455,
pp. 217-223, 2005.

[5] P. A.James, S. Oparil, B. L. Carter et al., “2014 evidence-based
guideline for the management of high blood pressure in
adults,” Journal of the American Medical Association, vol. 311,
no. 5, pp. 507-520, 2014.

[6] F. A. Maruf, B. L. Salako, and A. O. Akinpelu, “Can aerobic
exercise complement antihypertensive drugs to achieve blood
pressure control in individuals with essential hypertension?”
Journal of Cardiovascular Medicine, vol. 15, no. 6, pp. 456—-
462, 2014.

[7] C. Noone, J. Leahy, E. C. Morrissey et al., “Comparative ef-
ficacy of exercise and anti-hypertensive pharmacological in-
terventions in reducing blood pressure in people with
hypertension: a network meta-analysis,” European Journal of
Preventive Cardiology, vol. 27, no. 3, pp. 247-255, 2020.

[8] S. P. Whelton, A. Chin, X. Xin, and J. He, “Effect of aerobic
exercise on blood pressure,” Annals of Internal Medicine,
vol. 136, no. 7, pp- 493-503, 2002.

[9] T. C. Koh, “Qigong--Chinese breathing exercise,” American
Journal of Chinese Medicine, vol. 10, no. 1-4, pp. 86-91, 1982.

[10] M. Chao, C. Wang, X. Dong, and M. Ding, “The effects of Tai
chi on type 2 diabetes mellitus: a meta-analysis,” Journal of
diabetes research, vol. 2018, Article ID 7350567, 9 pages, 2018.

[11] M. Mayer, “Qigong and hypertension: a critique of research,”
Journal of Alternative & Complementary Medicine, vol. 5,
no. 4, pp. 371-382, 1999.

[12] M. S. Lee, M. H. Pittler, R. Guo, and E. Ernst, “Qigong for
hypertension: a systematic review of randomized clinical
trials,” Journal of Hypertension, vol. 25, no. 8, pp. 1525-1532,
2007.

[13] X. Guo, B. Zhou, T. Nishimura, S. Teramukai, and
M. Fukushima, “Clinical effect of qigong practice on essential
hypertension: a meta-analysis of randomized controlled tri-
als,” Journal of Alternative ¢ Complementary Medicine,
vol. 14, no. 1, pp. 27-37, 2008.

[14] X. Xiong, P. Wang, X. Li, and Y. Zhang, “Qigong for hy-
pertension,” Medicine (Baltimore), vol. 94, no. 1, p. €352, 2015.

[15] X. Liu, D. Zhang, Y. Liu et al.,, “Dose-response association
between physical activity and incident hypertension,” Hy-
pertension, vol. 69, no. 5, pp. 813-820, 2017.

[16] P. Huai, H. Xun, K. H. Reilly, Y. Wang, W. Ma, and B. Xij,
“Physical activity and risk of hypertension,” Hypertension,
vol. 62, no. 6, pp. 1021-1026, 2013.

[17] J. P. T. Higgins and S. Green, Cochrane Handbook for Sys-
tematic Reviews of Interventions Version 5.1.0, The Cochrane
Collaboration, London, UK, (updated March 2011), 2011.



10

[18] S. Y. Cai Yanfang, L. Ma, D. Li, and Z. Yao, “Intervention
study of Baduanjin combined with health education on hy-
pertension in middle-aged and elderly people in community,”
Journal of the Chongqing Medicine, vol. 45, no. 6, pp. 795-796,
2016.

[19] Y. Bingke, Research of Intervention Effects on Mind of
Henan, 2017.

[20] Y. Guang, Effect of Health Qigong Six-Character Formula on
Essential Hypertension for Liver-Fire Hyperactivity Syndrome,
Henan University, Henan, 2017.

[21] L.S. Liang Yunhua, C. Han, H. Wang, and Y. Peng, “Effect of
Baduanjin exercise intervention on blood pressure and lipid
in patients with essential hypertension,” Journal of Henan
Traditional Chinese Medicine, vol. 34, no. 12, 2014.

[22] L. W. Zeng, F. Chen, and Q. Y. Chen, “The influence of
Baduanjin exercise on vascular endothelium function in old
patients with hypertension grade,” Chinese Journal of Reha-
bilitation Medicine, vol. 29, no. 3, pp. 223-227, 2014.

[23] H. F. Y. Pan, “Clinical observation of Baduanjin exercise on
rehabilitation treatment of grade 1 hypertension in the el-
derly,” Journal of Nanjing Institute of Physical Education
(Natural Science), vol. 9, no. 1, pp. 4-6, 2010.

[24] Z. Lv, “Comparative analysis of qigong, jogging and drug
therapy in hypertension,” Journal of Integrated Traditional
Chinese and Western Medicine, vol. 7, no. 8, pp. 462-464,
1987.

[25] F. Pingping, The Research of Rehabilitation Effect on Patients
with Mild or Moderate Essential Hypertension by Hypertension
Prevention-Treatment Qigong, Nanjing University of Chinese
Medicine, Nanjing, 2014.

[26] T. Qinghua, “Effects of traditional sports on clinical symptom
of aged intellectual 458 patients with essential hypertension,”
Journal of Beijing Sport University, vol. 25, no. 2, pp. 67-69,
2009.

[27] C. Xiao, Y. Yang, and Y. Zhuang, “Effect of health gigong
Baduanjin on blood pressure of individuals with essential
hypertension,” Journal of the American Geriatrics Society,
vol. 64, no. 1, pp. 211-213, 2016.

[28] D. Chen, “Effect of health qigong mawangdui daoyinshu on
blood pressure of individuals with essential hypertension,”
Journal of the American Geriatrics Society, vol. 64, no. 7,
pp. 1513-1515, 2016

[29] B.M.Y. Cheung,J.L.F. Lo, D. Y. T. Fong et al., “Randomised
controlled trial of qigong in the treatment of mild essential
hypertension,” Journal of Human Hypertension, vol. 19, no. 9,
pp. 697-704, 2005.

[30] J.E. Park, S. Hong, M. Lee et al., “Randomized, controlled trial
of qigong for treatment of prehypertension and mild essential
hypertension,” Alternative Therapies in Health and Medicine,
vol. 20, no. 4, pp. 21-30, 2014.

[31] V. Kjos and J. L. Etnier, “Pilot study comparing physical and
psychological responses in medical qigong and walking,”
Journal of Aging and Physical Activity, vol. 14, no. 3,
pp. 241-253, 2006

[32] W. Xie, J. H. Su, and J. Wang, “Changes of blood pressure,
serum inflammatory factors and endothelin levels in patients
with hypertension under rehabilitative aerobic exercise,”
Journal of Biological Regulators and Homeostatic Agents,
vol. 33, no. 2, pp. 531-536, 2019.

[33] D.Liu, L. Yi, M. Sheng, G. Wang, and Y. Zou, “The efficacy of
Taichi and qigong exercises on blood pressure and blood
levels of nitric oxide and endothelin-1 in patients with es-
sential hypertension: a systematic review and meta-analysis of

Evidence-Based Complementary and Alternative Medicine

randomized controlled trials,” Evidence-based Complemen-
tary and Alternative Medicine: ECAM, vol. 2020, Article ID
3267971, 24 pages, 2020.

[34] G.L.Jennings, G. Deakin, P. Korner, I. Meredith, B. Kingwell,
and L. Nelson, “What is the dose-response relationship be-
tween exercise training and blood pressure?” Annals of
Medicine, vol. 23, no. 3, pp. 313-318, 1991.

[35] J. M. Hagberg, S. J. Montain, W. H. Martin, and A. A. Ehsani,
“Effect of exercise training in 60- to 69-year-old persons with
essential hypertension,” The American Journal of Cardiology,
vol. 64, no. 5, pp. 348-353, 1989.

[36] M. Marceau, N. Kouamé, Y. Lacourciére, and J. Cléroux,
“Effects of different training intensities on 24-hour blood
pressure in hypertensive subjects,” Circulation, vol. 88, no. 6,
pp. 2803-2811, 1993.

[37] A. E. L. S. Tjenna, @ Rognmo, T. O. Stelen et al., “Aerobic
interval training versus continuous moderate exercise as a
treatment for the metabolic syndrome: a pilot study,” Cir-
culation, vol. 118, pp. 346-354, 2008.

[38] G. Bakris, W. Ali, and G. Parati, “ACC/AHA versus ESC/ESH
on hypertension guidelines,” Journal of the American College
of Cardiology, vol. 73, no. 23, pp. 3018-3026, 2019.

[39] L. Guo, Z. Kong, and Y. Zhang, “Qigong-based therapy for
treating adults with major depressive disorder: a meta-anal-
ysis of randomized controlled trials,” International Journal of
Environmental Research and Public Health, vol. 16, no. 5,
p. 826, 2019.



