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Background: Hypertension is a major cause of cardiovascular disease and associated mortal-

ity,  and postmenopausal women are at a high risk of hypertension. We  aim to investigate

the  hypotensive effect and safety of acupuncture, focusing on postmenopausal women with

prehypertension and stage 1 hypertension. In addition, we aim to investigate whether the

effect of acupuncture treatment differed, depending on Sasang Constitution and cold–heat

pattern.

Methods: This study is designed as an intervention cohort study. Two hundred post-
eywords:

cupuncture

ypertension

ntervention cohort study

ostmenopausal women

rehypertension

menopausal women aged <65 years with prehypertension or stage 1 hypertension living

in  Daejeon city in Korea will be recruited, and randomly assigned to either an acupunc-

ture  or no-treatment control group. The intervention will consist of four sessions; one

session will include acupuncture performed 10 times for 4 weeks. There will be a 20-

week observation period after each session, and the total study duration will be 96 weeks.

Acupuncture will be applied at the bilateral Fengchi (GB20), Quchi (LI11), Zusanli (ST36),
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and Sameumgyo (SP6) acupoints. The effect of acupuncture will be evaluated by comparing

the  change in systolic and diastolic blood pressure between the acupuncture and control

groups every 4 weeks until the end of the study.

Discussion: To evaluate the success of blood pressure management, long-term observation is

required, but no long-term studies have been conducted to evaluate the effect of acupunc-

ture  on blood pressure in postmenopausal women. To our knowledge, this study will be the

first long-term study to investigate this issue for more than 6–8 weeks.

© 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
1.  Introduction

Hypertension is the major risk factor for cerebrovascular dis-
ease and cardiovascular disease. Hypertension guidelines (The
Seventh Report of the Joint National Committee on Prevention,
Detection, Evaluation, and Treatment of High Blood Pres-
sure; JNC7) recommend the management of blood pressure
(BP) and the risk factors of hypertension from the prehyper-
tension stage.1,2 Individuals with prehypertension are twice
more  likely to progress to hypertension than individuals
with normal BP.3 Moreover, BP increases sharply in post-
menopausal women due to imbalances in the cardiovascular
system, such as decreased estrogen levels and the activation
of the renin–angiotensin system.4,5 Postmenopausal women
are more  likely to develop hypertension, obesity, diabetes, and
other cardiovascular diseases (CVD) than men.6 Therefore, in
postmenopausal women, BP must be monitored and managed
more  carefully.

Pharmacotherapy, which is a common method of control-
ling blood pressure, cannot be used in the prehypertension
stage. A recent Cochrane review found that antihyperten-
sive pharmacotherapy does not provide any benefit for mild
hypertension.7 In another study, 9% of the patients discontin-
ued treatment because of the side effects of antihypertensive
drugs.8 To complement or replace pharmacotherapy to man-
age BP in postmenopausal women, continuous research and
development of non-pharmacological interventions, such as
lifestyle modification, are required.9 Long-term use of antihy-
pertensive medication may result in side effects and increase
the cost of medical care, thereby lowering the quality of
life.10

Acupuncture treatment, which is widely used in East
Asia, can be used as a non-pharmacological intervention
to control hypertension in postmenopausal women. In sev-
eral studies, acupuncture showed a BP-lowering effect in
men  and women in the prehypertension and hypertension
stages.9–12 Acupuncture has also been shown to be effective
in controlling vasomotor symptoms, such as hot flushes in
menopausal women.13 Recent studies have shown that the
use of acupuncture is increasing and it is effective for lower-
ing blood pressure.12,14 Another study reported that the use
of acupuncture in combination with pharmacological ther-
apy is effective in decreasing arterial BP in patients with

prehypertension or hypertension.15 Although several studies
have shown that acupuncture is effective in lowering blood
pressure,10–16 the evidence from well-designed studies that is
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

needed to introduce acupuncture treatment for hypertension
in postmenopausal women in clinical practice is still lacking.

Sasang Constitution (SC) types and cold–heat patterns cat-
egorize individual characteristics that indicate health status
and human individuality.17,18 These classification systems are
commonly used in Korean medicine (KM) practice, and they
are being standardized for use as an alternative medicine.
Previous studies have suggested that the effect of acupunc-
ture differs depending on SC type and cold–heat pattern.19,20

Symptoms must be assessed according to constitution and
pattern identification, and treatment must be prescribed
accordingly.21,22 Recently, Lee et al’s study showed that the
prevalence of hypertension among the four SC types was the
highest in the Taeeum (TE) type, and that the SC type could be
a risk factor for hypertension.23

Hence, this study has two objectives: first, to establish
evidence of the efficacy of acupuncture in lowering BP in
postmenopausal women with prehypertension and stage 1
hypertension; second, to analyze the effects of acupuncture
according to SC and pattern identification.

2.  Methods

2.1.  Study  design

This study is a prospective, comparative, randomized, inter-
ventional cohort study. To evaluate the hypertensive effect
of acupuncture, we will divide the participants into a treat-
ment group and a no-treatment control group; the cohort
model will be used to observe the long-term effects of
acupuncture.

This study will consist of four sessions. Each session will
include acupuncture treatment administered for 4 weeks,
followed by a 20-week follow-up period in the acupunc-
ture group. The participants in the control group will not
receive acupuncture treatment; they will simply be observed
for 24 weeks (Fig. 1). The no-treatment control group
will be educated using a brochure containing information
on hypertension while maintaining routine care, without
acupuncture treatment. During the study period, lifestyle
modifications, such as a low-salt diet, weight control, alcohol
restriction, smoking cessation, lipid- and carbohydrate-

intake control, dietary fiber intake, and exercise, will be
implemented.

The schedule of trial enrollment, interventions, and assess-
ment is presented in the SPIRIT flow diagram (Fig. 1).

https://doi.org/10.1016/j.imr.2017.11.003
http://creativecommons.org/licenses/by-nc-nd/4.0/
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Table 1 – Inclusion and Exclusion Criteria

Inclusion criteria
1. Postmenopausal women under 65 years of age.24

2. Subjects with prehypertension or stage 1 hypertension
meeting JNC 7 BP criteria: systolic blood pressure (SBP)
120–159mmHg or diastolic blood pressure (DBP) 80–99mmHg on at
least three office measurements.
Exclusion criteria

1. Secondary hypertension
- Renal diseases: e.g., chronic renal failure, renal artery

stenosis
- Endocrine diseases: e.g., adrenal disease, thyroid disease
- Other biological causes: e.g., neurologic disorder, obstructive

sleep apnea, cancer, infectious disease
- Use of medications that affect blood pressure: e.g.,

glucocorticoids, central nervous system depressants
2. Ongoing treatment for cerebrovascular disease or heart

diseases
3. Uncontrolled diabetes mellitus
4. Prior hormonal therapy within the past month
5. Korean medicine treatment within the past month.
Fig. 1 – SPIRIT flow diagram : flowchart of the study-

This study will be conducted in the Dunsan Korean
edicine Hospital of Daejeon University in Daejeon, Republic

f Korea and has been approved by the relevant institutional
eview board.

.2.  Participants

he inclusion and exclusion criteria for this study are listed in
able 1. All participating physicians will be asked to design an
nformed consent form. Participants will be recruited by these
M physicians.

.3.  Sample  size

e  propose to recruit up to 200 participants for the cohort
tudy. A control group will be set up to compare the effects
f acupuncture treatment. Thirty control group subjects
ill be enrolled to ensure normality when comparing the

ffects between groups. On the basis of the results of a pilot
tudy by Liu et al,12 the sample size of the treatment group
hould be a minimum of 97 per group. Considering the long
ollow-up period (2 years) and four sessions of acupuncture

reatment, we  believed that many  participants should be
ncluded, as it is a cohort study and acupuncture seems to
arry minimal risk. Therefore, for this study, we  will recruit
70 participants for the acupuncture treatment group. In
6. Previous hypersensitive reactions after acupuncture
treatment.
addition, to compare the effect of acupuncture with a control
group, we will enroll 30 participants for the control group,
which is the minimum number of participants for comparison
analysis.
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2.4.  Intervention

The participants in the acupuncture group will receive
acupuncture treatments 10 times over a period of 4 weeks (2
or 3 times/week). The participants in the control group will
receive no acupuncture treatment. All subjects will be edu-
cated about lifestyle modifications, such as diet management,
exercise, and so on.

Acupuncture will be applied at eight acupoints: the
bilateral Fengchi (GB20), Quchi (LI11), Zusanli (ST36), and
Sameumgyo (SP6) points (Fig. 2). These acupoints were
decided by consensus of five acupuncture experts who spe-
cialize in KM.  These regimens have also been used previously
in two studies conducted by this research group.9,25

KM doctors manually manipulate the acupuncture needles
with de-qi sensation and maintain the needles in position for
30 minutes, with intermittent manual stimulation. They insert
the needles to a depth of 3.15 mm.  All KM doctors who will be
conducting acupuncture treatment are licensed KM doctors
with at least 3 years of experience in acupuncture. We  will use
sterile, disposable needles with a length of 30 mm and a diam-
eter of 0.25 mm (Dongbang Acupuncture Inc, Poryong, Korea).
Because blood pressure changes every time, all subjects will
be given treatment and blood pressure will be measured at
similar times during the study period (Fig. 2).

2.5.  Primary  outcome

The primary outcome of the study is the change in SBP and
DBP between baseline and after acupuncture treatment. Dur-
ing the treatment period, BP will be measured after each
treatment using a conventional mercury sphygmomanometer
(a baumanometer, U.S.A. standard type). In the control group,
BP will be measured at the time of randomization and at 4
weeks after randomization. During the follow-up period, BP
will be measured 4 times at 4-week intervals in both groups.

At each time point, the patient will be allowed to rest for at
least 5 minutes before the first measurement of BP, and after
that, BP will be measured again twice, at 2-minute intervals.2

Patients will be advised to avoid intake of caffeine-containing
beverages, smoking, and exercise for 30 minutes prior to BP
measurement, as well as to avoid heavy intake of food a day
before the visit. The assessors will be trained for at least
5 hours about BP measurement to standardize the measure-
ment method before this study.

2.6.  Secondary  outcomes

The secondary outcomes are the body mass index (BMI, kg/m2)
and the Short Form-36 (SF-36). BMI  will be assessed at base-
line and after each session.26 The SF-36 questionnaire is
widely used for assessing the quality of life; it includes 36-
item measures for eight multi-item dimensions of health:
physical functioning, social functioning, role limitations due
to physical problems, role limitations due to emotional

problems, mental health, energy/vitality, pain, and general
health perception. The SF-36 will be administered at base-
line and after each session.27. SF-36 scores will be calculated
using Quality Metric Health Outcomes Scoring Software 5.0.
Integr Med Res ( 2 0 1 8 ) 95–102

Secondary outcomes will be assessed at baseline, after 4 weeks
of acupuncture treatment, and at each follow-up visit.

2.7.  Covariates

Blood pressure-related factors, such as diet, physical inactiv-
ity, mood, quality of sleep, fatigue, and pattern differentiation
(KM) will be measured as covariates in the analysis.

To assess diet, the subjects’ dietary intake will be recorded
using a 3-day diary, 24-hour recall method, and the diary
contents will be recalled for 2 weekdays and 1 weekend day.
To help subjects calculate the amount of food intake dur-
ing the recording of dietary contents, we  will provide rice
bowls, soup bowls, side dishes, and measuring spoons rep-
resenting serving units.28,29 Nutrient intake, including salt
intake, will be analyzed using the Computer Aided Nutritional
Analysis Program (CAN PRO) version 5.0 software (Korean
Nutrition Society, Seoul, Korea). Changes in calorie intake,
sodium intake, and diet will be measured. The CAN PRO soft-
ware  program was devised by a qualified nutritionist in the
Dunsan Korean Medicine Hospital of Daejeon, and categorizes
foods into dietary programs and evaluates nutrients in the
program.

Physical activity will be investigated using a questionnaire
about the activities conducted during a week. The question-
naire evaluates intense activity, moderate physical activity,
and walking activity. The participants will be evaluated in
terms of total physical activity, specifically total walking
activity, and how many  hours they spent sitting during the
week before the visit. These data will be used to calculate
the amount of physical activity based on the IPAQ point-
conversion method.30,31

The mood of the participants will be investigated using
a questionnaire on depression (Beck Depression Inventory
[BDI]), and a short form of the Stress Response Inventory (SRI)
for evaluation of stress. The BDI is composed of 21 variables
that measure symptoms experienced during the past week.
The BDI consists of emotional, motivational, and somatic
symptoms of depression. Each item is scored on a four-point
scale, ranging from 0 to 3.32,33 The SRI comprises 22 questions
covering three factors: somatization (nine questions), depres-
sion (eight questions), and anger (five questions). Each item is
scored on a five-point scale, ranging from 0 to 4.34

Quality of sleep will be investigated using the Pittsburgh
Sleep Quality Index (PSQI). The PSQI is a sleep survey that
is frequently used to evaluate sleep quality and determine
sleep disabilities during the previous month; its reliability and
validity have been proven in multiple studies. The PSQI is a
scale that assesses seven items: subjective sleep quality, sleep
latency, sleep time, habitual sleep efficiency, factors that inter-
fered with sleep, administration of sleeping pills, and daytime
functional difficulties. The PSQI has internal consistency and
a reliability coefficient (Cronbach alpha) of 0.83 for its seven
components.35

To investigate the participants’ fatigue status, the Fatigue
Severity Scale (FSS) will be used. The FSS is a self-reported

survey that emphasizes the functional and behavioral aspects
of fatigue; it comprises nine questions. It uses a Likert scale,
in which scores from 1 to 7 can be chosen according to the
subjective degree of disability. Fatigue level is then expressed

https://doi.org/10.1016/j.imr.2017.11.003
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Fig. 2 – Acupuncture point locations (

s an average score derived by dividing the sum of scores for
ll items by nine.36

The SC type and the cold–heat pattern identification will
lso be investigated using the questionnaire. A simplified
orea Sasang Constitution Diagnostic Questionnaire (KS-15),
omprising 15 questions on body type (one question on BMI,
ix questions on personality, and eight questions on pro-
ein deficiency) will also be administered. Cronbach alpha
oefficients representing internal consistency are 0.509 for
en  and 0.494 for women. The agreement of experts on the

S-15 has been reported as 58.34% (72.8% for Taeeumin, 54.8%
or noise, 44.1% for Soyangin). The agreement of the test group
as reported as being 63.1% (63% for Taeeumin, 83.3% for
oise, 51.9% for Soyangin).17

The cold–heat pattern questionnaire is composed of eight
uestions about Cold and seven questions about Heat. Cron-

ach alpha coefficients representing internal consistency have
een reported to be −0.79 for Cold and −0.83 for Heat.18

All covariates will be assessed at baseline and at the start
f each session.
). (A) GB20; (B) LI11; (C) ST36; (D) SP6.

2.8.  Randomization

Subjects will be randomly assigned to either the acupuncture
group or a control group in a 17:3 ratio. Based on the assigned
code provided by a random assignment program in a random
number table generated using SAS Version 9.4, identification
codes will be assigned to participants who agree to participate
in the clinical study and who meet the selection/exclusion
criteria. Random numbers will be assigned based on the ran-
dom assignment table, sealed in envelopes, and provided to
the test institute before clinical testing.

2.9.  Statistical  analysis

Statistical analysis will be performed for all variables. We will
analyze the effect and safety by using the intent-to-treat (ITT)

principle. Quantitative variables will be described using fre-
quency tables for the different categories, and quantitative
variables as the mean and standard deviation. Participants’
characteristics will be described and the differences between



Ethical approval for the study protocol was obtained from the
Institutional Review Board of the Dunsan Korean Medicine
Hospital of Daejeon University in Daejeon (approval no. 14-02,
100  

groups will be analyzed using the t-test and chi-square test.
Changes in outcome within each group will be analyzed by the
paired t-test, and differences between groups will be analyzed
using ANCOVA.

The primary analyses will be based on the available data
without imputation of missing values, but additional analyses
will be performed on a completed data set in which all patients
who  did not start treatment or were lost to follow-up were
included with their baseline values or last observation during
follow-up. Significance will be considered as p < 0.05. Logistic
regression analysis will be performed to estimate the preva-
lence of hypertension and to assess the independent effects
of various lifestyle factors that may have an effect on the
prevalence of hypertension. The relative risk by factors that
are presumed to be related to the occurrence of hypertension
will be assessed using odds ratios (ORs), using the regression
coefficient and standard error of the linear logistic regression
model.

2.10.  Data  management

Regular monitoring will be conducted for data quality control.
Moreover, investigators will be convened to discuss practical
issues that may be encountered, such as dealing with serious
adverse events, revising the protocol, as well as addressing
certain important issues that may be raised by investigators
and participants.

2.11.  Blinding

It is impossible that participants be blinded to group alloca-
tion, because participants in the control group will not receive
any treatment. However, assessors and the statistician will be
blinded to group allocation.

2.12.  Safety

The assessment of safety is based mainly on the frequency
of adverse events, which includes all serious adverse events.
Information regarding adverse events will be summarized by
presenting the number and percentage of participants experi-
encing any adverse event. Any other information (e.g., severity
or relatedness to acupuncture) will also be collected.

3.  Discussion

Most related studies have been performed over a short dura-
tion of 4–6 weeks, i.e., involving 10–12 treatments.37–39 To date,
no study has been performed with the intent to observe the
effect of long-term acupuncture treatment. Our study will be
performed over a period of 24 months, and hence, is expected
to reveal the long-term effects of acupuncture treatment in
postmenopausal women with prehypertension and stage 1
hypertension. Since these results will be based on long-term
follow-up observation, they are likely to be reliable.
Recent studies of acupuncture in BP control involved small
samples. We recommend increasing the number of samples
to develop a standardized research model that can be per-
formed repeatedly. The results of this study can be used to
Integr Med Res ( 2 0 1 8 ) 95–102

develop a standard treatment model for repeated acupuncture
treatment.

Previous studies have shown that the parasympathetic ner-
vous is affected by acupuncture stimulation, and over time,
its function is activated, resulting in decreased heart rate and
decreased SBP.19,20 In this study, acupuncture treatment can
be affected by many  different factors such as SC type and the
cold-heat pattern. As mentioned previously, Kim et al21 and
Lee et al22 have reported that different treatment approaches
must be tailored to each individual’s constitution. We hope
that this study will help explain why the same acupuncture
treatment produces different results according to individual
characteristics. To eliminate the effect of variables other than
acupuncture treatment that can affect blood pressure, the
research subjects will be asked to maintain a steady lifestyle
throughout the study period, and data on their diet, exercise
rate, and use of medication will be collected.

Adequate treatment in the prehypertensive phase will be
effective in preventing hypertension. The results of this study
will contribute to lowering the prevalence of cardiovascular
disease and improving the quality of life. It will provide clini-
cal evidence that early detection and intervention will reduce
the prevalence of cardiovascular disease, particularly in sub-
jects experiencing prehypertension and stage 1 hypertension,
improving health and preventing the risk of cardiovascular
disease.

In conclusion, we  hypothesize that after 2 years, the BP
and hypertensive transition rate will be lower in the treatment
group after four acupuncture sessions, than in the control
group, and second, that the effect of acupuncture treatment on
hypertension will differ according to the SC type and the pat-
tern identification. The results of this study will yield insight
into whether acupuncture can be used to lower BP in post-
menopausal women. Analysis of the effect of acupuncture on
individuals with different SC types and cold–heat patterns will
reveal the factors influencing acupuncture effects.

4.  Trial  status

Recruitment for the study began in October 2014 and contin-
ued until approximately February 2015. Patients were followed
up until approximately December 2016. Data management,
comprising quality control, is ongoing.
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