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Abstract

Background: The effectiveness of various non-pharmacological hypertensive therapies (including diet, exercise, Qigong,
meditation) on “office” blood pressure (BP) control has been reported in previous studies. However, little is known about
the effects of a hypertensive educational program on “home” BP control.
Objective: The aim of the study was to determine the effects of our unique one-day hypertensive educational program
on home BP in patients with hypertension.
Methods: 66 patients (age 57.73 ± 9.04 years, 17% male) with mild to moderate hypertension were prospectively
enrolled and randomly assigned to two groups: an educational intervention program and a control group. The education
program of our hospital is a unique 8-hour didactic educational workshop consisting of a special high fiber and low salt
recipe, meditation walk, Qigong practice, and a standard education for hypertensive patients, including basic knowledge of
the disease and related complications, salt and diet control, activities, and exercise. The primary end point was the difference
of home BP between baseline and that at 3 months after randomization. Home BP was defined as a mean of home BP
measured by a digital self-recorder twice a day for 7-consecutive days. The secondary endpoints were the differences of
body weight, waist and hip circumferences, fasting plasma glucose, and lipid profiles.
Results: A total of 31 patients in the intervention group and 33 patients in the control group completed the study at 3
months. The baseline characteristics between both groups were similar. In the intervention group, the baseline BP was
141.27 ± 13.91/83.40 ± 9.3 mmHg and at 3-months the BP was 137.46 ± 15.55/82.49 ± 10.45 mmHg. In the control
group, the baseline BP was 134.83 ± 10.32/81.63 ± 10.12 mmHg and at 3-months BP was 136.31 ± 10.94/82.26 ± 9.74
mmHg. Systolic BP declined 3.81 ± 7.45 mmHg in the intervention group, but increased 1.48 ± 6.77 mmHg in the control
group (p = 0.011). There was no significant changes of diastolic BP decline in the study group and control group
(p = 0.200). The delta body weight, waist and hip circumferences, fasting plasma glucose, lipid profiles were not significantly
different between both groups.
Conclusions: Our unique educational program with a combination between conventional and traditional/integrative
means for hypertensive patients had a significant impact on home BP reduction at 3 months-follow up. Whether this
means that an objective home practice and compliant quantification had incremental and/or superior effects, to a conventional
educational program on home BP needs further study.
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Introduction

Hypertension is a major epidemic burden worldwide
and in Thailand. Recently, the fourth national health survey
in Thailand from 2008 to 2009 showed that the prevalence
of hypertension in Thailand is about twenty percent.
Hypertension can lead to severe complications, such as
hypertensive cardiovascular disease, hypertensive renal
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disease and atherosclerotic complications including stroke,
coronary heart disease, renal insufficiency, and heart
failure.
Treatment of hypertension consists of pharmacological & non-pharmacological treatment known as
lifestyle modification (1). Lifestyle modification includes
weight reduction that can reduce systolic blood pressure
(SBP) about 5-20 mmHg for every 10 kg (2,3), DASH
diet (Dietary approaches to Stop Hypertension) that can
reduce SBP about 8-14 mmHg (4,5), salt restriction that
can reduce SBP about 2-8 mmHg (4-6), aerobic exercise
that can reduce SBP about 4-9 mmHg (7,8) and moderation
of alcohol consumption that can reduce SBP about 2-4
mmHg (9).
Nowadays, there are many meditation practices that
provide evidence for a blood pressure (BP) lowering effect.
Qigong is an ancient Chinese healing art involving
meditation, controlled breathing, and movement exercises.
A meta-analysis of randomized controlled trials that
compared Qigong practice with usual care resulted in Selfpracticed qigong for less than 1 year being better in
decreasing BP in patients with essential hypertension than
in no-treatment controls, but not superior to that in active
controls (10). Yoga also shows promise as a stress
management tool in patients with hypertension (11). Slow
& Regular breathing exercise using device-guided was also
reported efficacious (12,13).
Home blood pressure monitoring (HBPM) overcomes
many of the limitations of traditional office BP measurement
and is both cheaper and easier to perform than ambulatory
BP monitoring. Monitors that use the oscillometric method
is currently available that is accurate, reliable, easy to use,
and relatively inexpensive (14). The Pressioni Arteriose
Monitorate e Loro Associazioni (PAMELA) study evaluated
prognosis with office, home, and ambulatory BP over an
11-year follow-up. Although they found that Home BP
was more closely associated with the risk of cardiovascular
mortality than Office BP (15), other benefits of home
blood pressure monitoring were identified such as whitecoat hypertension and masked hypertension. The European
Society of hypertension recommended home blood pressure
monitoring for all patients receiving antihypertensive
medication. Also they recommended home blood pressure
monitoring for research applications (16).
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Recently, in our hospital, we have been conducting a
unique integrative hypertensive educational program for
patients with mild to moderate hypertension. Our oneday hypertensive educational program consists of basic
knowledge of disease and related complications, an exercise
workshop, diet for hypertension, a slow & regular breathing
exercise, meditation walk, Qigong practice, mental health
training, an included home practice consisting of three
meals of the Thai DASH diet, exercise or walking meditation
or Qigong practice at least 30 minutes per day and slow &
regular breathing exercise at least 15 minutes per day.
The aim of the study was to determine the effects of
a unique integrative King Chulalongkorn Memorial
Hospital hypertensive educational program on home blood
pressure, body weight, waist and hip circumferences,
fasting plasma glucose, and lipid profiles.

Methods

Subjects
Patients were recruited from a list of patients who
could attend a hypertensive educational program at King
Chulalongkorn Memorial Hospital. Inclusion criteria were
patients greater than 20 years old with elevated BP,
unmedicated or constantly medicated with the same drugs
and at the same dose throughout the study. Hypertension
was defined as an average home systolic blood pressure
≥ 135 mmHg and/or home diastolic blood pressure ≥ 85
mmHg (after discontinuation of one of the antihypertensive
drugs for 7 days except beta-blockers) or received more
than two antihypertensive drugs. Exclusion criteria were
pregnancy, acute coronary syndrome or stroke in the past
6 weeks, renal failure (serum creatinine > 3 mg/dl), history
of significant liver disease, severe hypertension (defined
as home BP: SBP ≥ 180 mmHg and/or DBP ≥ 110
mmHg), history of back surgery, history of CABG or PCI
in the past 6 months, and unambulatory patients.
Study Design
The protocol was approved by Institutional Review
Board, Faculty of Medicine, Chulalongkorn University.
After informed consent, patients were asked to selfmeasure BP for 7 days, blood was drawn for fasting plasma
glucose and lipid profiles, body weight, hip & waist
circumference were measured at baseline. After baseline
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measurements, patients were randomized using a block
randomization into two groups: an educational intervention
program and control group.
After the patient in the intervention group attended
a hypertensive educational program for 4-6 weeks, they
were appointed to a hospital visit and one week home blood
pressure measurement.
After 12-14 weeks of the program, home BP, body
weight, hip & waist circumference were again measured
in both groups.
The patient in both groups were asked about
compliance of antihypertensive drugs for each visit.
The primary end point was the difference of home
BP between baseline and that at 3 months after randomization. Home BP was defined as a mean of home BP
measured by a digital self-recorder twice a day for 7consecutive days. The secondary endpoints were the
differences of body weight, waist and hip circumferences,
fasting plasma glucose, and lipid profiles

21
BP measurements
BP was measured at home with Microlife® Model
BP 3AC1-1 PC (validated by the British Hypertension
Society, European Society of Hypertension) (17) that
stored all data including BP, heart rate, date and hour up to
30 measurements. Devices showed an average of 3consecutive measurements. The devices were checked
for accuracy against a mercury sphygmomanometer (14).
Patients were measured twice daily in the morning &
evening for seven days. Conditions of the measurements
included 5 minutes of rest and 30 minutes without smoking
and caffeine, seated, back supported, arm resting on the
table, immobile, legs uncrossed, not talking, before drug
intake, and after micturation.
Statistical analysis
Continuous variables were compared by a Student’s
t-test or Wilcoxon nonparametric statistics and categorical
variables by chi-square statistics. We compared differences
at baseline and follow-up measures between both groups
using analysis of covariance (ANCOVA).

Figure 1. Difference of changes in blood pressure from baseline to end of study between the intervention & control group

THAI HEART JOURNAL Vol. 24 No.1 January 2011

22

A Randomized Controlled Trial of the Effect of a Hypertensive Educational Program on Home Blood Pressure in Hypertensive Patients at King Chulalongkorn Memorial Hospital

Results

108 patients were assessed for eligibility. 36 patients
had white-coat hypertension. One patient had severe
hypertension. One patient was unambulated. 4 eligible
patients declined to participate, and the remaining 66
patients underwent randomization (32 patients in the
intervention group and 34 patients in the control group).

In the intervention group or hypertensive educational
program group, one patient was lost to follow up, with
thirty one subjects in the intervention group at the end of
the study. In the control group, one patient was withdrawn
due to antihypertensive drug modification during the study
with thirty three subjects remaining in the control group at
the end of the study.

Table 1. Baseline patient characteristics by treatment group. Numbers are mean (SD) or number (percentages)
Baseline Characteristics
Intervention (n = 31)
Control (n =33)
p-value
Demographic
Age (years)
60.35 (8.60)
55.27 (8.90)
0.024
Female
26 (83.9)
27 (82.8)
0.828
Diabetes
3 (9.7)
3 (9.1)
1.00
Dyslipidemia
10 (32.3)
13 (39.4)
0.552
Medication
- Diuretic
5 (16.1)
5 (15.2)
0.914
- Beta blocker
9 (29.0)
9 (27.3)
0.876
- ACEI
4 (12.9)
2 (6.1)
0.419
- ARB
4 (12.9)
2 (6.1)
0.419
- Calcium channel blocker
6 (19.4)
3 (9.1)
0.296
- Aspirin
4 (12.9)
1 (3.0)
0.190
- Sulfonylurea
1 (3.2)
1 (3.0)
1.00
- Metformin
3 (9.7)
2 (6.1)
0.667
- Fibrate
3 (9.7)
1 (3.0)
0.347
- Statin
7 (22.6)
12 (36.4)
0.228
Clinical
Systolic blood pressure (mmHg)
141.27 (13.91)
134.83 (10.32)
0.039
Diastolic blood pressure (mmHg)
83.40 (9.33)
81.63 (10.12)
0.471
Pulse rate (beats/min)
70.09 (9.98)
71.67 (8.62)
0.499
Height (cm)
158.19 (6.33)
158.48 (8.38)
0.879
Body weight (kg)
66.35 (11.97)
68.17 (14.15)
0.582
2
Body mass index (kg/m )
26.46 (4.33)
27.14 (5.36)
0.577
Waist circumference baseline (cm)
86.05 (8.63)
86.36 (9.44)
0.894
Hip circumference baseline (cm)
99.52 (7.62)
99.25 (9.56)
0.901
Laboratory measurements
Fasting plasma glucose (mg/dl)
101.17 (15.63)
101.52 (15.24)
0.779
Cholesterol (mg/dl)
213.07 (39.15)
197.07 (35.60)
0.114
HDL (mg/dl)
55.67 (14.91)
52.04 (10.80)
0.302
Triglyceride (mg/dl)
143.90 (57.11)
120.22 (45.67)
0.092
ACEI = angiotensin converting enzyme inhibitor, ARB = angiotensin receptor blocker, HDL = high density lipoprotein
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Table 2. Change in home blood pressure, body weight, hip & waist circumference
Intervention (n = 31) Control (n = 33) Difference
Clinical
SBP change (mmHg)
DBP change (mmHg)
Body weight change (kg)
BMI change (kg/m2)
Hip circumference change (cm)
Waist circumference change (cm)
Laboratory measurements
Fasting plasma glucose change (mg/dl)
Cholesterol change (mg/dl)
HDL change (mg/dl)
Triglyceride change (mg/dl)

p-value

- 3.81 (7.45)
- 0.91 (5.15)
- 0.46 (1.43)
- 0.18 (0.59)
-0.44 (2.50)
-1.55 (2.86)

+1.48 (6.77)
+ 0.63 (4.33)
- 0.53 (2.21)
- 0.20 (0.89)
0 (3.41)
-0.53 (2.15)

5.29
1.54
0.07
0.02
0.44
1.02

0.011
0.244
0.962
0.927
0.569
0.114

-0.55 (13.51)
-1.7 (27.10)
+3.27 (9.66)
-13.33 (56.62)

-1.59 (13.72)
+7.68 (33.35)
-1.00 (10.79)
-12.80 (45.86)

1.04
9.38
4.27
0.53

0.862
0.078
0.163
0.678

SBP = systolic blood pressure, DBP = diastolic blood pressure, BMI = body mass index, HDL = high density lipoprotein
Patient characteristics
Almost all the patients were female (83%). Baseline
characteristics of the remaining subjects were age 57.73 ±
9.04 years, home BP 137.95 ± 12.49/82.47 ± 9.72 mmHg,
heart rate 70.90 ± 9.29 beats/min. In our study, patients
were overweight with a body mass index of 26.81 ± 4.93
kg/m2.
Baseline characteristics were similar in both groups
except for the fact that patients in the intervention group
were older than those in the control group and the SBP
was higher in the intervention group with the mean arterial
pressure similar in both groups. Body weight, body mass
index, waist and hip circumferences, fasting plasma glucose
and lipid profile were similar in both groups as well
(Table 1).
Clinical effects of treatment
At the end of the study, antihypertensive medications
before the randomization and at the end of the study were
similar. In the intervention group, the baseline BP was
141.27 ± 13.91 / 83.40 ± 9.33 mmHg and at 3-months
BP was 137.46 ± 15.55 /82.49 ± 10.45 mmHg. In the
control group, baseline BP was 134.83 ± 10.32/81.63 ±
10.12 mmHg and at 3-months BP was 136.31 ± 10.94/
82.26 ± 9.74 mmHg. Systolic BP declined 3.81 ± 7.45
mmHg in the intervention group, but increased 1.48 ±

6.77 mmHg in the control group (p= 0.011). There was
no significant changes of diastolic BP decline in the study
group and control group (p= 0.200). Changes of body
weight and hip and waist circumferences at the end of the
study were similar in both groups (Table 2 and Figure1).

Discussion

The main findings of our study were that our unique
hypertensive educational program had a significant effect
on the reduction of systolic blood pressure but not diastolic
blood pressure. This is the first study to describe a unique
hypertensive educational program combining conventional
and integrative measures on home blood pressure. As
mentioned earlier, the previous studies used office BP and
single integrative measures.
In our study using home blood pressure monitoring,
we can detect white-coat hypertension in about thirty
percent. This is an emphasized benefit of home blood
pressure monitoring.
The effective reduction in SBP in the hypertensive
educational program group may be due to self practice
following the program by the subject, more patient
awareness of BP using home blood pressure monitoring,
and our feedback at week 4 -6 of the study. Patients’
perceptions of their hypertension will thereby encourage
them to be compliant with lifestyle modifications and
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antihypertensive therapy. In fact, it was shown that the
use of HBPM is associated with better compliance to
treatment. A meta-analysis of randomized controlled trials
that compared home blood pressure monitoring with usual
care showed that home blood pressure monitoring resulted
in better BP control than usual BP measurements (18).
Although in our study, SBP can be reduced only 3
mmHg; the data from JAMA published in 2002 showed
that 2 mm of mercury reduction can reduce stroke and
cardiac mortality significantly (19). This implies that our
unique educational program can have a benefit in
hypertensive patients. However, this needs further testing.
The limitations of our study are our inability to
control co-intervention in the intervention groups such as
exact antihypertensive drugs, other non-pharmacologic
treatment and also contamination in the control group
including other sources of knowledge such as television
and radio. We have no data about the compliance practice
of our subjects for adhering to what they learned from our
educational program.
In conclusion, our unique educational program with
a combination of conventional and traditional/integrative
means for hypertensive patients had a significant impact
on home BP reduction at 3 months-follow up.
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ผลของโปรแกรมการใหความรเู กีย่ วกับโรคความดันโลหิตสูงตอระดับความดันโลหิต
ทีบ่ า นในผปู ว ยโรคความดันโลหิตสูงในโรงพยาบาลจุฬาลงกรณ, การทดลองแบบสมุ
มีกลมุ ควบคุม
วรฤทธิ์ เลิศสุวรรณเสรี, สมเกียรติ แสงวัฒนาโรจน

บทคัดยอ
วัตถุประสงค: เพือ่ ศึกษาผลของโปรแกรมการใหความรเู กีย่ วกับโรคความดันโลหิตสูงตอการควบคุมความดันโลหิตทีบ่ า น
ในผปู ว ยโรคความดันโลหิตสูงในโรงพยาบาลจุฬาลงกรณ
วิธกี ารศึกษา: ทำการศึกษาในผปู ว ยโรคความดันโลหิตสูงระดับเล็กนอยจนถึงปานกลาง ทีเ่ ขารวมโปรแกรมการใหความรู
เกีย่ วกับโรคความดันโลหิตสูง ซึง่ ประกอบไปดวยความรเู กีย่ วกับโรคและภาวะแทรกซอนทีอ่ าจเกิดขึน้ , การควบคุมอาหาร,
การออกกำลังกาย, ฝกปฏิบตั เิ ดินจงกรมและชีก่ ง โดยผปู ว ยจะถูกสมุ เปน 2 กลมุ คือกลมุ ศึกษา และกลมุ ควบคุม เก็บขอมูลระดับ
ความดันโลหิตโดยใชเครือ่ งวัดความดันโลหิตอัตโนมัตดิ ว ยตนเองเปนเวลา 1 สัปดาห, ชัง่ น้ำหนัก, รอบเอว, รอบสะโพก, ระดับ
น้ำตาล, โคเลสเตอรอล, ไตรกรีเซอไรด, เอชดีแอลในเลือด กอนและหลังเขารวมโปรแกรม 3 เดือน
ผลการศึกษา: มีผปู ว ยกลมุ ศึกษาจำนวน 31 คน และผปู ว ยกลมุ ควบคุมจำนวน 33 คน ขอมูลพืน้ ฐานใน 2 กลมุ ไมแตกตางกัน
ความดันโลหิตกอนเขารวมโปรแกรม 141.27 ± 13.91/83.40 ± 9.33 หลังเขารวมโปรแกรม 137.46 ± 15.55/82.49 ± 10.45
มิลลิเมตรปรอท ในกลมุ ศึกษา, ความดันโลหิตกอนเขารวมโปรแกรม 134.83 ± 10.32/81.63 ± 10.12 หลังเขารวมโปรแกรม
136.31 ± 10.94/82.26 ± 9.74 มิลลิเมตรปรอท ในกลมุ ควบคุม ความดันโลหิต systolic ลดลง 3.81 ± 7.45 มิลลิเมตรปรอท ใน
กลมุ ศึกษาแต ความดันโลหิต systolic เพิม่ ขึน้ 1.48 ± 6.77 มิลลิเมตรปรอทในกลมุ ควบคุม (p= 0.011). สวนความดันโลหิต
diastolic, น้ำหนัก, รอบเอว, รอบสะโพก, ระดับน้ำตาล, โคเลสเตอรอล, ไตรกรีเซอไรด, เอชดีแอลในเลือด เปลีย่ นแปลงไม
ตางกันในทัง้ 2 กลมุ
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