
O

M
r

K
S
a

b

c

d

a

A
R
R
A
A

K
H
M
P

1

f
d
p
m

d

h
2
c

Integrative Medicine Research 8 (2019) 1–7

Contents lists available at ScienceDirect

Integrative Medicine Research

journa l homepage: www. imr- journa l .com

riginal Article

oxibustion for prehypertension and stage I hypertension: a pilot
andomized controlled trial

yung-Min Shina, Ji-Eun Parkb, Tae-Han Yookc, Jong-Uk Kimc, Ojin Kwona,
un-Mi Choid,∗

Clinical Medicine Division, Korea Institute of Oriental Medicine, Daejeon, South Korea
Future Medicine Division, Korea Institute of Oriental Medicine, Daejeon, South Korea
Department of Acupuncture & Moxibustion Medicine, Korean Medicine Hospital of Woosuk University, Jeonju, South Korea
Korea Institute of Oriental Medicine, Daejeon, South Korea

r t i c l e i n f o

rticle history:
eceived 28 August 2018
eceived in revised form 6 November 2018
ccepted 19 November 2018
vailable online 24 November 2018

eywords:
ypertension
oxibustion

rehypertension

a b s t r a c t

Background: Prehypertension and hypertension are associated with cardiovascular disease, ischemic
heart disease, and stroke morbidity. The purpose of this study is to evaluate the effectiveness and safety
of moxibustion in patients with prehypertension or hypertension.
Methods: Forty-five subjects with prehypertension or stage I hypertension were randomized into three
groups: moxibustion treatment group A (2 sessions/week for 4 weeks), moxibustion treatment group B
(3 sessions/week for 4 weeks), and control group (nontreated group). The primary outcome measure was
the change in blood pressure after 4 weeks of treatment. Safety was assessed at every visit.
Results: There were no significant differences in systolic blood pressure (SBP) or diastolic blood pressure
(DBP) among three groups after 4 weeks of treatment (p = 0.4798 and p = 0.3252, respectively). In treat-
ment group B, there was a significant decrease in SBP and DBP from baseline to 4 weeks of treatment
(mean difference (MD) −9.55; p = 0.0225, MD −7.55; p = 0.0098, respectively). There were no significant
differences among groups in secondary outcome measures after 4 weeks of treatment. Six adverse events
(AEs) in the treatment group A and 12 AEs in the treatment group B occurred related to the moxibustion
treatment.
Conclusion: In conclusion, the results of this study show that moxibustion (3 sessions/week for 4 weeks)
might lower blood pressure in patients with prehypertension or stage I hypertension and treatment

frequency might affect effectiveness of moxibustion in BP regulation. Further randomized controlled
trials with a large sample size on prehypertension and hypertension should be conducted.
Trial registration: This study was registered with the ‘Clinical Research Information Service (CRIS)’, Repub-
lic of Korea (KCT0000469), and the protocol for this study was presented orally at the 15th International
Council of Medical Acupuncture and Related Techniques (ICMART) in Athens, 25–27 May 2012.

© 2018 Korea Institute of Oriental Medicine. Publishing services by Elsevier B.V. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
. Introduction

Hypertension is considered one of the prevalent risk factors
or coronary heart disease, cardiovascular disease, ischemic heart

isease, and cardiac failure.1,2 The worldwide population of adult
atients with hypertension is estimated to increase from 972
illion (26.4%) in 2000 to 1.56 billion (29.2%) in 2025.3 In the
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reativecommons.org/licenses/by-nc-nd/4.0/).
Seventh Report of the Joint National Committee on the Preven-
tion, Detection, Evaluation, and Treatment of High Blood Pressure
(JNC 7), prehypertension was defined as a systolic blood pres-
sure (SBP) of 120–139 mmHg or a diastolic blood pressure (DBP)
of 80–89 mmHg.4 According to the Korean Nation Health and
Nutrition Survey in 2001, the prevalence of hypertension and
prehypertension in the adult population was 22.9% and 31.6%,
respectively.5 According to the Framingham Heart Study, 49.5% of

people with high normal blood pressure (130–139/85–89 mmHg,
defined by JNC-6) in patients 65 years and older progressed to
hypertension within four years.6 Prehypertension is also associated
with cardiovascular disease and stroke morbidity.7,8 Therefore,
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n addition to hypertension, prehypertension should be managed
ppropriately.

Antihypertensive medication is an important treatment for
ypertension.9 Lifestyle modifications such as weight reduction,
ietary sodium reduction, and physical activity also help to

ower blood pressure (BP).9 While hypertension is generally well
ontrolled through medications, it can also go uncontrolled for
arious reasons, such as knowledge deficits, medication costs,
nd side effects.10 According to data obtained from the United
tates National Health Interview Survey (NHIS) in 2002 and 2007,
here is a growing interest in complementary and alternative

edicine (CAM), including acupuncture, chiropractic, and herbal
edicines, to treat diseases such as musculoskeletal problems and

ypertension.11,12

Moxibustion involves the application of burning of moxa
i.e., Artemisia vulgaris or mugwort) directly or indirectly at
cupuncture points or other specific parts of the body. Moxi-
ustion is used to treat and prevent various diseases such as
reech presentation,13 menopausal hot flashes,14 irritable bowel
yndrome,15 knee osteoarthritis,16 and chronic fatigue.17 How-
ver, according to the systematic reviews, the effectiveness and
afety of moxibustion for hypertension were inconclusive due
o poor methodological qualities.18,19 Additionally there are few
andomized controlled trials (RCTs) regarding moxibustion for pre-
ypertension. Therefore, rigorously designed trials are needed to
stablish evidence for effectiveness and safety of moxibustion on
rehypertension and hypertension. The purpose of this study is to
valuate the effectiveness and safety of moxibustion in patients
ith prehypertension or stage I hypertension. In addition, this

tudy compared the moxibustion treatment effects by the treat-
ent frequency.

. Methods

.1. Study flow, recruitment, and ethics

This study was a randomized, usual-care controlled, parallel
esigned trial, and the study protocol has been previously pub-

ished elsewhere.20 This trial was conducted at Woosuk Korean
edicine hospital in South Korea from July 2012 to April 2013.

articipants were recruited using notices at the hospital and news-
aper advertisements.

This study protocol was approved before study onset by the
nstitutional review boards of the Woosuk Korean Medicine hos-
ital (approval no. WSOH IRB 1205-02). Written informed consent
as obtained from all of the participants. All participants had the

ight to withdraw from the trial at any time. The trial was conducted
n accordance with the principles of the Declaration of Helsinki.21

.2. Participants

Participants were included if they met the following criteria: (1)
ge between 19 and 65 years; (2) patients with prehypertension
SBP 120–139 mmHg or DBP 80–89 mmHg) or stage I hyperten-
ion (SBP 140–159 mmHg or DBP 90–99 mmHg) defined by JNC-7;
3) willingness to volunteer and provide written consent. Partic-
pants were excluded if they met the following criteria: (1) use
f medications to control BP; (2) secondary hypertension; (3) his-
ory of cerebrovascular disease, cardiovascular disease, malignant
umors, kidney disease, liver disease, thyroid gland disease, active
uberculosis, or other infectious disease; (4) presence of diabetes

nd use of insulin or antidiabetic medications; (5) drug or alcohol
ependence; (6) use of hemorrhagic disease and/or anticoagulation
edications (excluding aspirin); (7) use of systemic steroid therapy

r immunosuppressive therapy; (8) use of medications that could
cine Research 8 (2019) 1–7

affect BP such as central nervous system depressants or stimulants;
(9) pregnancy or the possibility of pregnancy; (10) hypersensitiv-
ity reactions following moxibustion; (11) use of traditional Korean
Medicine related to hypertension in the past month; (12) classifi-
cation as unsuitable for the trial, as judged by the person in charge
of the clinical trial.

2.3. Sample size, randomization, allocation, and blinding

Given that this is a pilot study, 15 participants were included for
each group to fulfill the minimum number of participants necessary
to evaluate the effectiveness of moxibustion and to calculate the
appropriate sample size for future RCTs in consideration of the 20%
dropout rate.22,23

Random numbers were generated through computerized block-
randomization with the SAS statistical package, version 9.1.3 (SAS
Institute Inc., Cary, NC). Randomization was stratified by age and
sex in a 1:1:1 allocation ratio. Randomization was performed by
a separate statistician using an online centralized randomization
service, with allocation concealment.

It was impossible to blind the practitioner and participants to
group allocation because participants in the control group did not
receive any treatment. As a result, the practitioners, participants,
and outcome assessors were not blinded; however, data analysts
were blinded to this information.

2.4. Interventions

A total of forty-five participants were randomized into three
groups: treatment group A (2 sessions/week), treatment group B
(3 sessions/week), and control group (nontreated group) before the
first treatment. The treatment was continued for 4 weeks and the
follow-up assessments were conducted at weeks 8, 12, 16, 20, and
24 after randomization.

2.5. Treatment group A

In treatment group A, two sessions per week were conducted
during a 4-week period for a total of 8 sessions. Eight standard
acupuncture points (CV4, CV12, bilateral LI11, ST36 and GB39) were
selected by professors and researchers who have an acupuncture
and moxibustion specialist license in Korea in a consensus process
based on several previous studies.24–26 During each session, each
acupuncture point was treated five times with indirect moxibustion
(Manina, Haitnim Co., Korea). The total treatment time of each ses-
sion was 25 minutes. All participating practitioners have had more
than 3 years of clinical experience since completing 6 years of study
at the University of Korean Medicine and have received a Korean
Medicine Doctor license.

2.6. Treatment group B

The treatment process was exactly the same as those for treat-
ment group A, but in treatment group B, three sessions per week
were performed during a 4-week period for a total of 12 sessions.

2.7. Control group

The control group did not receive any moxibustion treatment
during the treatment period.

2.8. Permitted and prohibited concomitant treatments
Brochures containing information on diet and exercise that help
prevent and alleviate hypertension were provided to all groups.
In addition, all participants were asked to maintain their normal
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Assessed for eligibility (n=60) 

Excluded (n=15) 
- Not meeting inclusion criteria (n=13) 
- Declined to participate (n=2) 
- Other reasons (n=0) 

Lost to follow-up (n=0) 
Discontinued intervention (n=3) 
(withdrawal of consent n=2, 
adverse events n=1)  

Allocated to Group A (n=15) 
- Received allocated intervention  
(n= 15) 
- Did not receive allocated 
intervention (n=0) 

Randomized (n=45) 

Analysed (n=15) 
- Excluded from analysis (n=0) 

Enrollment 

Analysis 

Follow-Up 

Allocation 

Lost to follow-up (n=0) 
Discontinued intervention (n=0) 

Lost to follow-up (n=0) 
Discontinued intervention (n=0) 

Analysed (n=15) 
- Excluded from analysis (n=0) 

Analysed (n=15) 
- Excluded from analysis (n=0) 

Allocated to Group C (n=15) 
- Received allocated intervention  
(n= 15) 
- Did not receive allocated 
intervention (n=0) 

Allocated to Group B (n=15) 
- Received allocated intervention  
(n= 15) 
- Did not receive allocated 
intervention (n=0) 
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Fig. 1. St

ifestyle, including diet, exercise, and workload, during the study
eriod. All groups were prohibited from undergoing active treat-
ent to lower the BP for the 4-week treatment period. After the

ompletion of the 4-week treatment, the subjects were allowed to
ecide for themselves whether to receive additional treatment.

.9. Outcome measures

The primary outcome measurement was the change in SBP and
BP before and after 4 weeks treatment. During the 4-week treat-
ent period, BP was measured using a BP meter (HD-505, Jawon
edical Co., Korea). The secondary outcome measures were the
ean pulse pressure, body mass index (BMI), heart rate variabil-

ty (HRV), neck disability index (NDI), Modified Form of the Stress
esponse Inventory (SRI-MF), the Fatigue Severity Scale (FSS), the
ittsburgh Sleep Quality Index (PSQI), EuroQol-5 Dimensions (EQ-
D), general assessments, and blood tests including fasting blood
ugar (FBS), uric acid, lipid profile, high sensitivity C-reactive pro-
ein (hs-CRP), liver function test (LFT), hemoglobin A1c (HbA1C),
nd complete blood count (CBC). To evaluate safety, the occurrence
f adverse events (AEs) and serious adverse events (SAEs) related
o moxibustion was assessed during the study period.
.10. Statistical analyses

Statistical analysis was conducted using intention-to-treat (ITT)
nalysis. The last observation carried forward (LOCF) method was
w chart.

used for missing data. Interim analysis was not performed. Con-
tinuous data were represented by the mean and 95% confidence
interval (CI), whereas categorical data were represented by fre-
quency and percentage table. For the comparison of the results
among the groups, analysis of covariance (ANCOVA) with base-
line as the covariate and group as the fixed factor was used. The
Bonferroni test was used for intergroup comparison to compen-
sate for multiple comparisons. Paired t-test was used to determine
the difference between before and after treatment in each group. In
addition, the Fisher exact test was performed for categorical data.
The significance levels of the analysis for the primary and secondary
outcome assessments were 0.025 and 0.05, respectively. The occur-
rence of AEs and SAEs was summarized by groups and analyzed by
using the Fisher exact test. All statistical analyses were conducted
with the SAS statistical package, version 9.4.

3. Results

3.1. Participants

A flow chart of patient enrollment and disposition is shown in
Fig. 1, and demographic and baseline characteristics are summa-
rized in Table 1. Of the 60 potential participants contacted, 15 were
excluded because they did not meet the inclusion criteria (n = 13) or

refused to participate (n = 2). Forty-five participants were equally
allocated into the treatment group A, treatment group B, and con-
trol group. Three participants in the treatment group A dropped out
during the study. Reasons for discontinuation included withdrawal
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Table 1
Baseline Demographics and Characteristics

Characteristics Treatment group A Treatment group B Control group p-value

Age (year)* 42.07 (34.58, 49.55) 40.93 (32.88, 48.98) 40.87 (33.80, 47.93) 0.9639
Sex (M/F)** 9 (60.00%)/6 (40.00%) 9 (60.00%)/6 (40.00%) 11 (73.33%)/4 (26.67) 0.6785
Height (cm)* 165.19 (159.72, 170.65) 165.85 (161.05, 170.64) 166.80 (161.97, 171.63) 0.8879
Weight (kg)* 69.95 (63.38, 76.53) 72.93 (67.58, 78.27) 75.02 (68.30, 81.74) 0.4716
Smoking (Y/N)** 2 (13.33%)/13 (86.67%) 0 (0.00%)/15 (100.00%) 3 (20.00%)/12 (80.00%) 0.3425
Drinking (Y/N)** 8 (53.33%)/7 (46.67%) 7 (46.67%)/8 (53.33%) 9 (60.00%)/6 (40.00%) 0.7650
Exercise (Y/N)** 11 (73.33%)/4 (26.67%) 11 (73.33%)/4 (26.67%) 10 (66.67%)/5 (33.33%) 0.9999
Treatment expectancy* 6.13 (5.33, 6.94) 5.60 (4.31, 6.89) 6.00 (5.09, 6.91) 0.7147

* Analysis of variance (ANOVA).
** Fisher exact test.

Table 2
Primary Outcomes

Outcomes Time point Treatment group A Treatment group B Control group p-value†

SBP Baseline 138.44 (131.51, 145.37) 135.55 (129.95, 141.15) 137.57 (132.40, 142.75)
Week 4 133.50 (124.89, 142.11) 126.00 (117.56, 134.44) 131.43 (124.29, 138.56) 0.4798
Diffirence, mean (95% CI)‡ −4.94 (−10.37, 0.49) −9.55 (−17.55, −1.56) −6.15 (−12.53, 0.23)
p-value§ 0.0713 0.0225* 0.0578

Prehypertention (n = 9, 9, and
10, respectively)

Baseline 129.29 (125.80, 132.77) 129.59 (124.31, 134.86) 132.39 (128.07, 136.71)

Week 4 123.02 (117.75, 128.30) 120.40 (110.02, 130.78) 127.47 (118.24, 136.70)
Diffirence, mean (95% CI)‡ −6.27 (−11.44, −1.09) −9.18 (−18.73, 0.36) −4.92 (−13.65, 3.81)

Stage I hypertention
(n = 6, 6, and 5, respectively)

Baseline 152.17 (146.50, 157.84) 144.50 (137.00, 152.00) 147.94 (142.13, 153.75)

Week 4 149.22 (138.35, 160.09) 134.40 (118.93, 149.87) 139.34 (127.62, 151.06)
Diffirence, mean (95% CI)‡ −2.95 (−17.37, 11.47) −10.10 (−29.34, 9.14) −8.60 (−22.11, 4.91)

DBP Baseline 83.09 (76.39, 89.80) 85.15 (80.51, 89.79) 85.81 (82.58, 89.05)
Week 4 81.21 (72.84, 89.58) 77.60 (71.23, 83.97) 80.33 (75.62, 85.05) 0.3252
Diffirence, mean (95% CI)‡ −1.89 (−7.02, 3.24) −7.55 (−12.98, −2.13) −5.48 (−10.80, −0.16)
p-value§ 0.4433 0.0098* 0.0444*

Prehypertention Baseline 76.19 (70.10, 82.28) 79.70 (75.73, 83.67) 82.96 (80.20, 85.72)
Week 4 74.90 (64.86, 84.94) 72.26 (65.15, 79.36) 78.83 (72.55, 85.11)
Diffirence, mean (95% CI)‡ −1.29 (−9.00, 6.42) −7.44 (−16.09, 1.20) −4.13 (−12.06, 3.80)

Stage I hypertention Baseline 93.45 (83.18, 103.72) 93.33 (88.63, 98.03) 91.52 (85.32, 97.92)
Week 4 90.67 (76.30, 105.04) 85.62 (74.87, 96.37) 83.34 (73.49, 93.19)
Diffirence, mean (95% CI)‡ −2.78 (−12.03, 6.46) −7.72 (−16.26, 0.83) −8.18 (−15.36, −1.00)

† p-value by Analysis of covariance (ANCOVA).
‡ Mean difference (95% CI) from baseline.
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§ p-value by paired t-test.
* p < 0.05. SBP: systolic blood pressure; DBP: diastolic blood pressure; CI: confide

f consent (n = 2) and AEs (n = 1) (Fig. 1). There were no signifi-
ant differences among groups in all demographic characteristics,
ncluding age, sex, height, weight, smoking, drinking, exercise, and
reatment expectancy (Table 1).

.2. Primary outcome measures

There were no significant differences in SBP and DBP among
roups after 4 weeks of treatment (p = 0.4798 and p = 0.3252,
espectively). In treatment group B, there was a significant decrease
n SBP and DBP from baseline to 4 weeks of treatment (mean
ifference (MD) −9.55; 95% CI −17.55 to −1.56; p = 0.0225, MD
7.55; 95% CI −12.98 to −2.13; p = 0.0098, respectively). (Table 2
nd Fig. 2) The results of SBP and DBP by dividing into patients
ith prehypertension and stage I hypertension were also presented

n Table 2.

.3. Secondary outcome measures
There were no significant differences among groups in the sec-
ndary outcome measures including the mean pulse pressure, BMI,
RV, NDI, SRI-MF, FSS, PSQI, EQ-5D, general assessments, and blood

est after 4 weeks of treatment (Table 3).
terval.

3.4. Safety

In order to evaluate safety, the occurrence of AEs related to mox-
ibustion were assessed during the study period. Six AEs (blistering
4, headache 1, and itching sensations 1) in the treatment group A
and 12 AEs (blistering 12) in the treatment group B occurred related
to the moxibustion treatment and the symptom intensity was
mild.

4. Discussion

This is a well-designed RCT to evaluate the effectiveness and
safety of moxibustion for prehypertension and stage 1 hyper-
tension. In this randomized, 4-week treatment trial, moxibustion
might be effective treatment in prehypertension and stage 1 hyper-
tension.

After 4 weeks of moxibustion treatment, treatment group B
showed a greater tendency towards decrease in SBP and DBP than
did both treatment group A and the control group, although there
was no statistically significant difference among the groups. In

treatment group B, there was a significant decrease from baseline
to the 4th week of treatment in SBP (MD −9.55; 95% CI −17.55 to
−1.56; p = 0.0225) and DBP (MD −7.55; 95% CI −12.98 to −2.13;
p = 0.0098). There were no significant differences among groups in
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Fig. 2. Primary outcome at endpoint. DBP: diastolic blood pressure; SBP: systolic blood pressure.

Table 3
Secondary Outcomes

Outcomes Treatment group A Treatment group B Control group p-value*

Baseline Week 4 Baseline Week 4 Baseline Week 4

Pulse pressure 65.89 (60.21, 71.58) 68.28 (61.81, 74.75) 68.00 (62.23, 73.77) 68.65 (63.80, 73.50) 73.77 (67.85, 79.69) 69.79 (64.42, 75.16) 0.2685
BMI 24.85 (22.89, 26.82) 25.51 (24.13, 26.89) 26.56 (24.51, 28.61) 26.31 (24.31, 28.30) 26.31 (24.10, 28.52) 27.14 (24.81, 29.37) 0.3726
NDI 6.44 (3.00, 9.88) 3.52 (1.21, 5.83) 7.87 (3.25, 12.48) 6.27 (1.98, 10.55) 8.93 (4.67, 13.20) 8.67 (3.97, 13.36) 0.1229
SRI-MF 27.53 (24.03, 31.03) 26.73 (23.28, 30.18) 30.13 (25.82, 34.45) 29.80 (25.43, 34.17) 29.80 (27.74, 31.86) 28.87 (25.66, 32.07) 0.8516
FSS 17.80 (12.77, 22.83) 15.47 (1059, 20.35) 20.47 (15.95, 24.98) 17.33 (12.36, 22.31) 21.47 (16.69, 26.25) 19.53 (15.01, 24.06) 0.7550
PSQI 13.80 (12.84, 14.76) 13.20 (11.98, 14.42) 15.20 (13.59, 16.81) 14.33 (12.87, 15.79) 15.07 (13.82, 16.31) 14.80 (13.29, 16.31) 0.4706
EQ-5D 0.942 (0.930, 0.950) 0.932 (0.904, 0.950) 0.933 (0.915, 0.950) 0.928 (0.905, 0.950) 0.931 (0.916, 0.945) 0.934 (0.920, 0.948) 0.6341
hs-CRP 0.49 (0.25, 0.73) 1.54 (0.17, 2.91) 0.74 (0.33, 1.15) 0.82 (0.19, 1.45) 1.06 (0.44, 1.68) 1.09 (0.22, 1.96) 0.5646
HRV

Mean-RR (ms) 958.8 (869.6, 1047.0) 929.1 (828.6, 1030.0) 901.9 (828.2, 975.7) 896.0 (822.5, 969.5) 882.7 (823.2, 942.3) 901.5 (839.6, 963.5) 0.3613
Mean-HRV

(cycle/min)
64.33 (58.13, 70.54) 66.73 (60.07, 73.40) 67.67 (62.85, 72.48) 68.40 (63.17, 73.63) 68.87 (64.05, 73.68) 67.60 (62.65, 72.55) 0.4195

SDNN (ms) 40.33 (32.44, 48.22) 40.80 (34.02, 47.58) 36.20 (29.55, 45.85) 38.20 (30.54, 45.86) 37.80 (31.46, 44.14) 39.00 (30.95, 47.05) 0.9982
Complexity 0.63 (0.54, 0.73) 0.61 (0.52, 0.70) 0.61 (0.53, 0.69) 0.59 (0.50, 0.69) 0.49 (0.38, 0.61) 0.57 (0.47, 0.66) 0.8945
HRV-Index (%) 18.63 (14.33, 22.92) 19.95 (16.26, 23.64) 18.78 (15.20, 22.36) 17.83 (14.36, 21.30) 19.63 (15.61, 23.66) 17.24 (13.47, 21.01) 0.1864
pNN50 (%) 65.14 (56.17, 74.11) 63.35 (55.05, 71.64) 69.01 (60.81, 77.20) 66.87 (57.84, 75.91) 66.05 (58.21, 73.88) 67.21 (58.65, 75.77) 0.7823
RMSSD (ms) 26.73 (19.00, 34.46) 25.73 (18.19, 33.28) 25.00 (15.26, 34.74) 21.80 (15.19, 28.40) 20.07 (13.18, 26.95) 21.60 (15.17, 28.03) 0.6041
SDSD (ms) 33.00 (24.29, 41.71) 32.13 (23.57, 40.69) 30.73 (19.36, 42.11) 27.40 (19.55, 35.25) 25.40 (17.00, 33.80) 27.40 (19.34, 35.46) 0.6282
Ln(TP) 7.13 (6.74, 7.53) 7.19 (6.83, 7.55) 6.86 (6.54, 7.18) 6.98 (6.57, 7.39) 7.08 (6.71, 7.45) 7.11 (6.64, 7.57) 0.9785
Ln(VLF) 6.53 (6.03, 7.04) 6.62 (6.18, 7.06) 6.20 (5.84, 6.56) 6.43 (5.92, 6.93) 6.67 (6.29, 7.05) 6.53 (6.07, 7.00) 0.8822
Ln(LF) 5.59 (5.19, 6.00) 5.70 (5.35, 6.05) 5.46 (5.08, 5.84) 5.47 (5.03, 5.92) 5.18 (4.67, 5.69) 5.60 (5.06, 6.14) 0.1966
Ln(HF) 5.21 (4.76, 5.65) 5.13 (4.63, 5.63) 5.00 (4.48, 5.52) 4.94 (4.43, 5.45) 4.74 (4.08, 5.40) 4.98 (4.32, 5.64) 0.5220
Norm LF (nu) 58.85 (49.06, 68.64) 62.32 (51.50, 73.14) 60.80 (53.37, 68.23) 62.27 (53.46, 71.09) 59.93 (49.90, 69.95) 63.13 (52.93, 73.34) 0.9318
Norm HF (nu) 41.15 (31.36, 50.94) 37.68 (26.86, 48.50) 39.20 (31.77, 46.63) 37.73 (28.91, 46.54) 40.07 (30.05, 50.10) 36.87 (26.66, 47.07) 0.9318

* p-value by Analysis of covariance (ANCOVA); BMI: body mass index; NDI: neck disability index; SRI-MF: Modified Form of the Stress Response Inventory; FSS: Fatigue
Severity Scale; PSQI: Pittsburgh Sleep Quality Index; EQ-5D: EuroQol-5 Dimensions; hs-CRP: high sensitivity C-reactive protein; HRV: Heart Rate Variability.
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econdary outcome measures including mean pulse pressure, BMI,
RV, NDI, SRI-MF, FSS, PSQI, EQ-5D, general assessments, and blood

est after 4 weeks of treatment.
With respect to the safety of moxibustion, 6 AEs in treatment

roup A and 12 AEs in treatment group B occurred related to the
oxibustion treatment and the intensity of AEs was mild. All AEs
ere improved with or without appropriate management during

he study period except 1 AE (lost to follow-up). According to the
ystematic review of AEs of moxibustion, various AEs such as blis-
ering, itching sensations, discomfort due to smoke, general fatigue,
eadaches, and burns were reported in clinical trials.27 In this study,
listering, headache, and itching sensations were reported. When
erforming moxibustion, attention should be paid to these symp-
oms and appropriate management should be done.

According to systematic review, no confirmatory conclusions
ould be made regarding the effectiveness and safety of the
oxibustion for hypertension because of poor methodological

uality.18,19 There are also few published RCTs concerning mox-
bustion for prehypertension. Our research team has conducted
arious RCTs on prehypertension or stage I hypertension from
011 to 2016. Before conducting the RCTs for hypertension, we
eviewed the methodology and results of the clinical trials of
cupuncture,28 moxibustion29 and Qigong exercise.30 From 2011
o 2012, we conducted studies to assess the effectiveness and
afety of acupuncture,31 auricular acupuncture,32 moxibustion,20

nd qigong33–35 in patients with prehypertension or stage I hyper-
ension. After 8 weeks of acupuncture treatment, there was

significant difference in DBP (−5.7 mmHg, p = 0.025) but not
BP (−6.0 mmHg, p = 0.123) between the acupuncture group and
ontreated control group.31 After 8 weeks of qigong treatment, sig-
ificant differences were observed between the qigong group and
ontreated control group regarding changes in SBP (−5.19 mmHg,
= 0.0064) and DBP (−6.72 mmHg, p = 0.0003).34 After 12 weeks
f Dongeui qigong treatment, the difference in the change in BP
etween the Dongeui qigong group and nontreated control group
as 3.58 mmHg (p = 0.31) for SBP and 1.73 mmHg (p = 0.57) for
BP.35 The results of these studies indicate that acupuncture and
igong might be an effective intervention in reducing BP in patients
ith prehypertension or stage I hypertension. From 2013 to 2014,
e conducted studies to investigate the effectiveness and safety of

cupuncture for prehypertension or stage I hypertension in post-
enopausal women.36,37 After 8 weeks of acupuncture treatment,

he acupuncture group showed a significant decrease in DBP, but
ot SBP, compared to the nontreated control group (p = 0.032).37

he results of this study show that acupuncture might be an effec-
ive intervention on prehypertension or stage I hypertension in
ostmenopausal women. From 2014 to 2016, we conducted a
rospective, comparative, randomized, interventional cohort study
n prehypertension or stage I hypertension in postmenopausal
omen.38 The results are currently being prepared for submission

o a peer-reviewed journal.
This study has strengths and limitations. This study was a

ell-designed RCT for evaluating the effectiveness and safety of
oxibustion in reduction of BP in patients with prehypertension

r stage 1 hypertension. We employed proper randomization, allo-
ation concealment and blinding of data analysts. In addition, this
tudy compared the moxibustion treatment effects by the treat-
ent frequency. This study has several limitations. First, in this

tudy, practitioners, participants, and outcome assessors were not
linded, although data analyst blinding was conducted. Second,
e did not use 24-hour ambulatory blood pressure monitoring

ABPM); therefore, this study did not reflect the various changes in

P during the day. Further studies should be undertaken to clarify
he mechanisms of action of moxibustion.

In conclusion, the results of this study show that moxibustion
3 sessions/week for 4 weeks) might lower BP in patients with
cine Research 8 (2019) 1–7

prehypertension or stage I hypertension, and treatment frequency
might affect effectiveness of moxibustion in BP regulation. Further
RCTs with rigorous design and a large sample size of patients with
hypertension should be conducted to confirm the effectiveness and
safety of moxibustion. In addition, the clinical significance in the
effect of moxibustion on patients with hypertension should also be
confirmed.
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