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  Original Article  

Hypertension is a serious public health problem 
in both economically developing and developed 
countries because it is one of the leading causes 
of global mortality and morbidity(1). People with 

pre-hypertension are more likely to develop full-
blown hypertension, which is more likely to change 
in accordance with associated health problems. 
Additionally, hypertension is a major risk factor 
resulting in high burden of circulatory diseases. 
More importantly, hypertension has an impact on 
patients’ quality of life, limit their activities, and 
lead to an increase in health care costs(2). Thus, early 
prevention of hypertension is very important to 
decrease the burden of diseases. Particularly for post-
menopausal women who have experienced changes 
in the hormonal system are more susceptible to risks 
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of cardiovascular diseases(3). Alternatively, reducing 
blood pressure (BP), which means a lower risk of 
drug interactions and more chances of long-term 
health benefit sustainment, is much required. There 
is one exercise that people with pre-hypertension 
living in rural areas can perform more easily. It 
is arm swing exercise (ASE), a kind of Chinese 
exercise that may effectively and appropriately 
improve BP reduction. However, there has been no 
study concerning the mechanisms and effects of this 
mode of ASE on BP reduction in post-menopausal 
with pre-hypertension. Therefore, the present study 
aimed to examine the effects of an ASE and low 
sodium intake education program in post-menopausal 
women with pre-hypertension on BP, heart rate (HR), 
and cardiorespiratory fitness by comparing them 
with those of post-menopausal women with pre-
hypertension who received a low sodium education 
program alone.

Materials and Methods
Study design

A randomized clinical trial of post-menopausal 
women with pre-hypertension was conducted using 
two arms, 1) the ASE program plus low sodium intake 
education, and 2) the low sodium intake education 
alone (control). The present study hypothesis was that 
the ASE program would provide significantly more 
changes in BP, HR, and cardiorespiratory fitness than 
those of the control. Prior to recruitment of the study 
participants, the study proposal was approved by the 
Institutional Review Board on Research Involving 
Human Research Participants, Health Sciences 
Group, Chulalongkorn University, Thailand (COA 
No.232/2015), and the present study was registered 
with the Clinical trials.gov (TCTR20170718001). 
The authors estimated the study would need 84 
participants (30% expected drop out rate) to achieve 
90% power to observe changes in systolic BP between 
the two groups.

Study participants
The participants were recruited through flyers and 

advertisements distributed to the local community. The 
study was described as a “Getting good health program 
for women”. The inclusion criteria were as followed, 
post-menopausal women with pre-hypertension as 
determined by permanent cessation of menstruation, 
dated by the last menstrual period followed by 12 
months of amenorrhea, post-menopausal women 
whose recorded systolic BP level was between 120 
and 139 mmHg or diastolic BP level was between 80 

and 89 mmHg at least two times before entering the 
program, post-menopausal women with no intake of 
any hypertensive medications, those who passed the 
Physical Activity Readiness Questionnaire (PAR-Q), 
and those who were able to communicate verbally in 
the Thai language. Additionally, the participants were 
required to be available during the expected class time 
periods. The exclusion criteria were post-menopausal 
women with physical barriers to participate in the 
intervention or with specific conditions such as 
post-surgical operation of breast cancer or chronic 
inflammation at the shoulder or arm, and those unable 
to participate in the training program more than 80% 
of the training period.

The participants were informed that the study 
compared two potentially beneficial interventions for 
BP reduction. The participants in both groups were 
asked to attend a 60-minute class per month for three 
months. Those in the intervention group were asked 
to perform ASE for more than 30 minutes per day at 
least three days per week for 12 weeks by following 
the guideline of protocol. They could perform ASE by 
themselves at home each month as described in detail 
below. The participants received token of appreciation 
for completion of all phases of the study including at 
baseline, follow up 1, and follow up 2, with their total 
performance equal to 80% of the intervention sessions 
or greater. They were also required to complete the 
activity logbook.

Prospective participants who met the inclusion 
criteria via an interview screening and agreed to 
participate in the study were invited to take the BP 
screening and PAR-Q screening at Donsai Health 
Promoting Hospital in Paktor district where clinical 
measures of BP (e.g., automatic BP monitor) were 
used to determine if the participants’ BP was in the 
range of the inclusion criteria. If the clinical measures 
were within the specified range, the participants were 
then invited to participate in the present study.

Outcomes and assessments
Primary outcomes were systolic-diastolic 

BPs, HRs, and cardiorespiratory fitness. The same 
automatic BP monitor was used to measure BPs at 
baseline, follow up 1, and follow up 2 (Omron blood 
pressure 903). This device had been validated in 
accordance with internationally recognized standards. 
BP measurements were repeated three times for an 
average value for each measurement. BP was measured 
15 minutes apart. All participants were measured for 
BP by health care team from other hospital who were 
blinded to the study. The researcher scheduled an 
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appointment for BP measurement at the same time 
for all measurements. In addition, cardiorespiratory 
fitness was measured using estimated maximal 
oxygen consumption (VO2max) calculation. The 
estimated VO2max value was measured by means of 
a six-minute walk test, as well as measurement of 
body weight, HR, and age, to calculate the result 
based on the selected formula. Socio-demographic 
characteristic data of the participants including age, 
education, occupation, income, as well as height and 
weight, were collected at baseline. Sodium intake 
behaviors were assessed using a questionnaire that 
had previously been validated by a panel of experts. 
Before starting the ASE in the experimental group, 
the researcher provided sodium intake education 
to both the study and control groups. The research 
assistants supervised the ASE of the participants in the 
experimental group by monitoring their performance 
and assisting them with recording the activities onto 
the logbook.

Sample size
The present study was conducted at Paktor 

district, Ratchaburi province, which is a rural 
community approximately about 110 kilometers 
from Bangkok Metropolis. The researcher found that 
this area had a high prevalence rate of hypertension 
based on the online report of Paktor Hospital, Paktor 
District Health Office(4). In a 2012 study, hypertension 
had the highest incidence rate compared to other 
non-communicable diseases, thus its selection as the 

research site in the present study(4).
The population of the present study consisted of 

post-menopausal women that lived in Paktor district, 
Ratchaburi province for over six months, and had been 
diagnosed with pre-hypertension from the screening 
medical record of Health Promoting Hospital. Their 
systolic BP was between 120 and 139 mmHg or their 
diastolic BP was between 80 and 89 mmHg at least 
twice from repeated measurements, and they had 
not been treated with any type of anti-hypertensive 
medication. The participants were excluded if they 
participated in the training program less than 80% of 
the training period or had been injured at the shoulder 
or arm. The appropriate sample size was expected to 
detect the differences in primary outcomes between 
the experimental and control groups with minimal 
errors. The power analysis with G*Power 3 was used 
to determine the sample size(5), which was equal to 
42 participants in the control group and 42 in the 
experimental group, totaling 84 participants.

Randomization
Eighty-four participants took part in the present 

study. They were randomly assigned into the 
experimental group and the control group. Forty-two 
participants in the experimental group received the 
arm-swing exercise plus low sodium intake education 
program, whereas the other 42 participants in the 
control group received low sodium intake education 
alone. A randomization scheme was generated by 
using closed envelopes that were designed to represent 
the experimental group and the control group. The 
participants were assigned in an unordered, closed 
envelope, with 42 going to the experimental group 
and the other 42 to the control group (Figure 1). All 
outcome assessors remained blinded to the assignment 
of intervention throughout the study. The participants 
in the arm swing intervention were not blinded to the 
intervention assignment.

Intervention
The research team, health staffs, and village 

health volunteers in the community were prepared for 
the ASE program by undergoing the training before 
the intervention commenced. The researcher further 
divided the participants in the experimental group 
into four subgroups of 10 to 11 participants, and one 
village health volunteer was assigned to assist and 
supervise each subgroup. The ASE was performed 
at least three days per week, for 30 to 40 minutes, 
starting from mild to moderate intensity levels, for 
12 weeks. The self-regulation theory was applied in 

Figure 1. Flow chart of allocation hierarchy.
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the ASE program. All of the participants received an 
arm swing handbook, an activity logbook, and a HR 
monitoring watch to use during the program. The 
researchers asked the participants not to take any 
other forms of exercise, except for the ASE during 
the study. The participants conducted this exercise 
at home and recorded their exercise in their activity 
logbooks. There was one village health volunteer to 
help the participants in each subgroup and give advice 
on ASE including how to record the activities in the 
logbook. The researchers and her team motivated the 
participants and their families to join the activities 
and offered rewards for being able to continue the 
ASE and accomplish the program goal. The village 
health volunteers and health staffs in the community 
also helped monitor the participants in this program 
using checklist when visiting the participants at 
home; therefore, compliance was supported. The 
research team and village health volunteers asked the 
participants if they experienced any injuries during 
the program, so that appropriate assistance could be 
provided.

The research team introduced the program 
to all participants in the experimental group and 
educated them on the ASE program, which lasted 
approximately two hours per session per month, 
at the Health Promotion Hospital within the first 
three months. Moreover, the researcher gave advice 
and made an appointment with all participants for 
parameter outcomes measurements including BPs, 
HRs, and estimated VO2max at baseline, the three-
month follow-up, and the six-month follow-up.

Arm swing exercise arm: Arm swing was 
generally described as a practice that incorporated 
two elements, heaviness and strengths. The ASE was 
based on Chinese traditional medicine, which was 
an ancient cultural heritage of China. This exercise 
focused on promoting an adaptive skeletal muscle 
fiber, especially 12 skeletal muscles of the lower 
extremities. The program was explicitly designed to 
allow adaptation of poses as needed for participants 
who were to be post-menopausal women. All research 
assistants in the present study had attended a training 
course conducted by a sport science trainer.

Control arm: The control participants were 
provided with standard treatment, including low 
sodium intake education and non-aerobic exercise.

Data analysis
As regards to data analyses, means and standard 

deviations (SDs) for all sociodemographic and primary 
outcomes were calculated. The primary outcomes of 

interest were means of systolic and diastolic values, 
HRs, and cardiorespiratory fitness. The independent 
t-test was performed on expectation of efficacy 
to determine if this factor varied across groups at 
baseline and on measures of adherence at post-test. 
Equivalency of the interventions relative to clinical 
output was determined by means of independent 
t-test of the mean systolic BP and diastolic BP values 
obtained with indirect cardiorespiratory fitness.

The primary analysis of the paired t-test was used 
to assess changes within group during pre-to-post-
intervention. Separate repeated measures ANOVAs 
(time × group) were used to determine significant 
differences relative to the intervention.

Results
The sample comprised of 84 participants, divided 

half, 42 participants in the experimental group and 42 
participants in the control group. With regard to age, 
the largest group of the participants in both groups 
were 50 to 59 years old, making up 40.5% in the 
control group and 38.1% of the experimental group. 
Their mean age was 55.15 years old (SD 7.01). Sixty-
seven percent of the participants in the experimental 
group and 71% of the participants in the control group 
were married, and most of the participants in both 
groups were primary school graduated. Moreover, 
57% of the participants in the control group and 38% 
of the participants in the experimental group were 
farm laborers, with 55% and 36% of the participants 
in both groups having personal income ranging from 
5,000 to 10,000 baht per month. Finally, nearly all 
participants in both groups exercised no more than 
two days a week. The results revealed no significant 
differences in socio-demographic characteristics of all 
participants (Table 1). In addition, the demographic 
characteristics of the subjects in both groups were not 
significantly different (Table 2). The results showed 
that before starting the ASE program, there was 
no significant difference in the baseline of systolic 
BP, diastolic BP, HR, and cardiorespiratory fitness 
(VO2max) between the two groups (Table 3). In other 
words, the subjects in both groups had similar health 
parameters before starting the ASE program.

Table 4 showed at three months and six months 
after completing the ASE program, the mean systolic 
BPs of the experimental group were significantly 
lower than those of the control group (p<0.05), but 
the mean diastolic BPs of the experimental group were 
not significantly different from those of the control 
group. The results also indicated that the mean HRs 
and cardiorespiratory fitness of the experimental 
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diastolic BPs, HRs, and cardiorespiratory fitness 
of the experimental group were not significantly 
different from the control group. Nevertheless, the 
direct effects of time and interaction effects of the 
treatment on systolic BPs, HRs, and cardiorespiratory 
fitness were observed as the experimental group were 
statistically significantly different from the control 
group. Similarly, Pan et al had found that systolic BP 
of patients with essential hypertension decreased after 
participating in a 12-week Tai Chi exercise program, 
but their diastolic BP reminded unchanged(8), which is 
consistent with the present study. The aforementioned 
meta-analysis has also reported that aerobic exercise 
was related to a significant decrease in systolic BP 

Table 1. Comparison of baseline characteristics between 
the two groups

General characteristic Control 
(n=42)
n (%)

Experimental 
(n=42)
n (%)

p-value

Age (year) 0.890

40 to 49 11 (26.2) 13 (31.0)

50 to 59 17 (40.5) 16 (38.1)

60 to 69 14 (33.3) 13 (31.0)

Mean±SD 55.9±7.3 54.4±6.7

Status 0.853

Single 5 (11.9) 5 (11.9)

Married 30 (71.4) 28 (66.7)

Widowed/divorced 7 (16.7) 9 (21.4)

Education level 0.200

Lower or equal primary 35 (83.3) 29 (69.0)

Higher or equal secondary 7 (16.7) 13 (31.0)

Occupational 0.212

Unemployed 5 (11.9) 8 (19.0)

Agriculturist 13 (31.0) 18 (42.9)

Farm laborer 24 (57.1) 16 (38.1)

Personal income (baht) 0.155

≤5,000 16 (38.1) 20 (47.6)

5,001 to 10,000 23 (54.8) 15 (35.7)

≥10,001 3 (7.1) 7 (16.7)

Frequency of exercise (day) 0.239

≤2 32 (76.2) 25 (59.5)

3 to 4 5 (11.9) 10 (23.8)

≥5 5 (11.9) 7 (16.7)

History of HT in family 0.890

No 21 (50.0) 19 (45.2)

Yes 21 (50.0) 23 (54.8)

Time since determination of HT risk (month) 0.355

0 to 6 25 (59.5) 31 (73.8)

>6 to 12 8 (19.0) 6 (14.3)

>12 9 (21.4) 5 (11.9)

Alcohol consumption -

No 42 (100) 42 (100)

Yes 0 (0.0) 0 (0.0)

Cigarette smokinga 1.000

No 41 (97.6) 41 (97.6)

Yes 1 (2.4) 1 (2.4)

Sodium intake behavior 0.071

Good 36 (85.7) 28 (66.7)

Poor 6 (14.3) 14 (33.3)

SD=standard deviation; HT=hypertension
a Fisher’s exact test

Table 2. Comparison of demographic characteristics 
between the experimental group (n=42) and the control 
group (n=42) at baseline

Characteristic Min-max Mean±SD p-value

Body weight (kg) (n=84) 40 to 81 58.00±9.3 0.053

Experimental group 43 to 81 59.95±9.5

Control group 40 to 76 56.05±8.7

Body mass index (kg/m²) 
(n=84)

17.5 to 33.3 24.28±3.7 0.214

Experimental group 18.1 to 33.3 24.78±3.5

Control group 17.5 to 31.1 23.78±3.8

Waist circumference (cm) 
(n=84)

57 to 107 81.73±9.6 0.359

Experimental group 57 to 103 82.69±9.3

Control group 58 to 107 80.76±9.8

Sodium intake behavior 
(n=84)

28 to 53 41.56±4.9 0.073

Experimental group 32 to 53 40.60±4.7

Control group 28 to 50 42.52±5.0

SD=standard deviation
Significance at p<0.05

Table 3. Comparison of clinical characteristics between the 
experimental group and the control group at baseline

Variables Control 
(n=42)

Mean±SD

Experimental 
(n=42)

Mean±SD

p-value

Systolic BP (mmHg) 134.26±14.23 131.38±13.35 0.421

Diastolic BP (mmHg) 75.33±9.36 72.48±8.85 0.154

Heart rate (bpm) 77.79±8.74 78.48±8.85 0.753

Cardiorespiratory fitness 
(VO2max) (ml/kg/minute)

30.73±4.00 31.2±3.98 0.589

SD=standard deviation; BP=blood pressure
Significance at p<0.05
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group were not significantly different from those 
of the control group. However, it is noteworthy 
that when considering the direct effects of time and 
interaction effects of treatment on systolic BPs, HRs, 
and cardiorespiratory fitness, it was found that there 
were statistically significant differences between the 
experimental group and the control group (Figure 2-5).

Discussion
The present randomized controlled trial examined 

the effects of the ASE program on post-menopausal 
women with pre-hypertension. It was discovered that 
the ASE program improved systolic BP. The present 

finding was similar to the previous studies undertaken 
by Halbert et al(6) and Hagins et al(7). The results also 
indicated that moderate intensity exercise could help 
reduce BP of post-menopausal women with pre-
hypertension(8-11). Abdullah et al(12) have recommended 
that moderate intensity aerobic exercise is highly 
effective of lowering BP compared to low and high 
intensity exercise. Likewise, a previous meta-analysis 
comprising of 30 studies involving persons with 
hypertension has reported that, aerobic endurance 
training could decrease BP by 6.9/4.9 mmHg(13). 
However, after completing the ASE program, 

Table 4. Comparisons of outcome parameters before and after intervention between the experimental group (n=42) and the 
control group (n=42)

Parameter Month 0 (1st time)
n (%)

Month 3rd (2nd time)
n (%)

Month 6th (3rd time)
n (%)

Within group
p-value

Between group
p-value

Systolic BP (mmHg) 0.035

Experimental 134.3 (14.2) 126.4 (9.1) 123.6 (10.7) Ft 0.001

Control 131.8 (13.3) 131.9 (11.8) 135.4 (11.5) Fi 0.000

Diastolic BP (mmHg) 0.229

Experimental 75.3 (9.4) 73.7 (7.4) 74.4 (8.0) Ft 0.531

Control 72.5 (8.9) 70.6 (9.4) 74.6 (8.9) Fi 0.105

Heart rate (bpm) 0.069

Experimental 77.8 (8.7) 76.9 (7.3) 71.7 (6.2) Ft 0.009

Control 78.5 (11.2) 77.4 (10.1) 80.2 (9.8) Fi 0.000

Cardiorespiratory fitness (VO2max) (ml/kg/minute) 0.173

Experimental 30.7 (4.0) 33.4 (5.4) 33.7 (3.5) Ft 0.000

Control 31.2 (4.0) 31.6 (3.8) 31.6 (4.0) Fi 0.000

BP=blood pressure; Ft=value effect of time; Fi=value effect of intervention
Significance at p<0.05, using repeated measures ANOVA

Figure 3. Mean of diastolic BP between the experimental 
and control groups.

Figure 2. Mean of systolic BP between the experimental 
and control groups.
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and diastolic BP, the reduction of diastolic BP was 
less than that of systolic BP(14). In the present study, 
diastolic BP was higher in the intervention group, 
which was opposite from systolic BP. It was possible 
that measuring BP in a different time can result in 
variability of BP(7). In addition, it was found in the 
geriatric study showing no improvement in aortic 
stiffness in experimental group, indicating that there 
may be a resistance that cause no reduction of BP in 
older adults(19).

It is noteworthy to state that the ASE program 
was designed following the principle of the American 
College of Sports Medicine (ACSM)’s exercise 
prescription (FITT-VP) composed of six important 
components including frequency, intensity, time, 
type, volume, and progression for improvement of 

health and fitness. In addition, the ASE protocol of 
the present study was defined as a moderate intensity 
exercise program that took calculation of the heart rate 
reserve (%HRR) and maximum heart rate (%HRmax) 
into consideration following the ACSM’s guidelines 
for exercise prescription(15). This is the strength of 
this program. It contributed to the effectiveness of 
the program to reduce BP in clinical practice(16). In the 
present study, the results showed that ASE program 
could significantly improve systolic BP (p<0.05). 
This could be explained as the ASE was easy to 
follow and practice. Furthermore, the participants 
received encouragement and suggestions from village 
health volunteers who were research assistants. In 
general, healthcare providers play an important role 
in assisting patients’ health behavior changes(17). 
Such results yielded support to the study carried 
out by McMahon et al(18), which has suggested that 
interpersonally oriented behavior change strategies 
combined with evidence-based physical activity 
protocol could increase older adults’ physical activity 
and functional strength. However, contradictory 
findings have been reported by Stewart et al who 
found that long-term aerobic exercises could reduce 
diastolic BP but not systolic BP in older adults with 
mild hypertension(19). Another plausible explanation 
is that the ASE program had moderate intensity. If an 
exercise program had heavy intensity, it may cause 
fatigue or injury, and adversely affects the patients’ 
adherence to the program(20). In addition, a geriatric 
study had pointed out that elderly people may be 
resistant to exercise-induced BP reduction(19), while 
another study has suggested that reduction in BP with 
salt restriction may lead to a decrease in the stiffness 
of the large elastic arteries(21). Before intervention, 
the researcher measured baseline sodium intake 
behavior in both groups to control for confounding 
factors, which might have an effect on BP. However, 
the sodium intake behavior was not different between 
the control and experimental groups. Therefore, future 
research should explore other strategies to reduce BP 
in post-menopausal women with pre-hypertension 
such as moderate diet intake or sodium restriction to 
increase its effectiveness to reduce BP.

When comparing HRs and cardiorespiratory 
fitness of the subjects in both groups, it could be 
seen that even though some improvements could be 
detected in the experimental group, the differences 
between the experimental group and the control group 
were not statistically significant. Nevertheless, it 
could be observed that the HRs and cardiorespiratory 
fitness of the participants in the control group seemed 

Figure 4. Mean of HR between the experimental and 
control groups.

Figure 5. Mean of CRF between the experimental and 
control groups.
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to worsen. As previously mentioned, cardiovascular 
outcome of the participants in the experimental 
group was better after the intervention. From 
baseline, their mean, HR decreased by 6.08 bpm 
and cardiorespiratory fitness increased by 2.96 ml/
kg/minute when compared to a previous study(22). In 
fact, a number of previous studies(23-25) have reported 
that there were no significant differences in HRs after 
exercise interventions, similar to the present study. 
However, a meta-analysis has found that Tai Chi 
exercise could improve cardiovascular efficiency by 
reducing BP and HR in healthy adults(26). Moreover, 
prior studies have suggested that aerobic exercise 
with moderate intensity was related to a decline in 
cardiovagal baroreflex sensitivity in healthy men(27,28). 
A review of literature has shown that several studies 
have explored the effects of exercise training in 
older adults, but most of the participants were either 
mixed or all male(25,29). It is suspected that gender 
differences may have influenced sympathetic nerve 
activities, particularly in older people(30,31). The current 
study was conducted with post-menopausal women 
with pre-hypertension, and this may have resulted 
in the findings that were inconsistent with those of 
previous studies that were mostly conducted with 
healthy people or with only male participants. Thus, 
improvement of HRs and cardiorespiratory fitness 
may be affected by intensity level, gender, and health 
status of the study participants.

Regarding sustainability of the ASE program, 
most of the participants expressed their satisfaction 
with the program, explaining that they greatly enjoyed 
it. Part of the success of the program employed in 
this research may have resulted from integrating 
self-regulation theory into the ASE program. Self-
regulation was provided to the participants in the 
experimental group who received a HR monitoring 
watch, were trained in self-monitoring and feedback 
skills, and received social support to monitor their 
exercise behavior after the end of the program. Such 
efforts may have made all participants able to maintain 
adherence to the ASE program continuously until the 
end of the program. Likewise, previous studies have 
confirmed that self-regulation had a great effect on 
physical activity(32,33). Another aspect of the ASE 
program that the experimental participants enjoyed 
was the fact that it was easy to follow. They liked 
exercising together in a small group every week and 
in a large group for all participants at the meeting 
organized at the Health Promoting Hospital every four 
week. Basically, Thai people, especially those who 
are older, prefer doing activities that they find to be 

entertaining and easy to do as well as activities that 
allow them a chance to socialize with other members 
of the community. This may have helped explained 
the effectiveness of the ASE program to reduce BP 
in post-menopausal women with pre-hypertension.

Limitation
Most of the participants in the present study 

were older adults who took care of themselves and 
were not highly educated. For these reasons, using 
a HR monitoring watch may have been difficult 
for them as some discontinued its use before the 
program ended. Furthermore, the present research 
could not be blinded, which may have contributed to 
an intervention bias.

Conclusion
The ASE program had effects on systolic BP 

reduction and cardiorespiratory fitness improvement 
in post-menopausal women with pre-hypertension. 
Thus, the ASE has health benefits for post-menopausal 
women with pre-hypertension. The self-regulated 
ASE program can support post-menopausal women 
with pre-hypertension to conduct ASE on a regular 
basis to reduce high BP level and raise their 
cardiorespiratory fitness. This intervention program 
consisted of knowledge and practical protocols that 
integrated the self-regulation concept into the exercise 
program. Nurses and other healthcare providers can 
apply this program in post-menopausal women with 
pre-hypertension to help them control their BP to 
prevent onset of full-blown hypertension and to ensure 
their quality of life.

What is already known on this topic?
ASE can reduce cardiovascular risk through a 

decrease blood HbA1c concentrations in patients with 
type 2 diabetes mellitus.

What this study adds?
ASE integrated with self-regulation effectively 

improve cardiovascular outcomes in post-menopausal 
women with pre-hypertension.
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