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TANEEPANICHSKUL, M.D., CO-ADVISOR: PROF. KARL J. NEESER, Ph.D., 254 pp.

Background: 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. People with prehypertension are more likely
to develop full-blown hypertension which is more likely to develop associated health problems. Thus, early prevention of
hypertension is very important to decrease the burden of diseases. Particulary, postmenopausal women who have changed in
hormonal system effecting on risk of cardiovascular diseases. There is one of exercises that people with prehypertension in rural
can perform more easily; Arm Swing Exercise is a kind of Chinese exercise that may improve blood pressure reduction and
suitable for them. However, there has been no study concerning the effect and mechanism of this mode of arm-swing exercise on
blood pressure reduction in persons with prehypertension in rural area. The objective of the research was to compare the effects
of arm swing exercise and low sodium intake education program with low sodium intake education alone on blood pressure,

heart rate and cardiorespiratory fitness in postmenopausal women with prehypertension.

Methods: This study was conducted using a randomized control trial. Participants were postmenopausal women
with systolic blood pressure of 120-139 mmHg and/or diastolic blood pressure of 80-89 mmHg. The 84 participants were
randomly assigned into two groups, one experimental group, and one control group. Each group consisted of 42 persons. During
the 12 weeks, the arm swing exercise program was performed by the experimental group. The experimental group received low
sodium intake education and performed the arm swing exercise program. While the control group received low sodium intake
education alone. Blood pressure, heart rate, and cardiorespiratory fitness (estimated VO,max) were measured at the beginning
of the study and after the three and six months in training. Data were analyzed using Chi-square test, Independent t-test, Paired t-

test and Repeated measures ANOVA with multiple comparison.

Results : the findings revealed that at three months, six months after completing the arm-swing exercise program,
the mean of systolic blood pressure in the experimental group was significantly lower than that of the control group(p<.05), but
the mean of diastolic blood pressure in the experimental group was not significantly different with the control group(p>.05). The
finding also revealed that the mean of heart rate and cardiorespiratory fitness in the experimental group was improved from
baseline but was not significantly different with the control group. However, It was found that the direct effects of time and
interaction effect of treatment by time in systolic blood pressure, heart rate and cardiorespiratory fitness were significantly

different between different time points in the experimental group (p<.01,p<.01,p<.01, respectively).

Conclusion:  The arm swing exercise program had effectson systolic blood pressure reduction and
cardiorespiratory fitness improvement in postmenopausal women with prehypertension. Thus, the arm-swing exercise had health
benefits for postmenopausal women with prehypertension. It could conclude that the self-regulated arm swing exercise program
can support postmenopausal women with prehypertension to conduct arm swing exercise continuously and achieve to reduce
high blood pressure level and raise their cardiorespiratory fitness. This intervention program consisted of knowledge and
practical protocols integrated self-regulation concept in the exercise program. Healthcare providers can apply this program in
postmenopausal women with prehypertension.
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CHAPTER 1
INTRODUCTION

1.1 Background

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. In addition, hypertension leads to cause of cardiovascular
and cerebrovascular diseases, has been predicted to increase from economic
development (Ezzati et al., 2005). In globally, the number of adults with
hypertension was predicted to rise by about 60% to a total of 1.56 billion in
2025(Kearney et al., 2005). The prevalence rate of hypertension increase with the
increasing age. From the Framingham study reported that persons aged 65 years
with normal blood pressure had a 90% lifetime risk of developing hypertension
when they are alive to age 80 to 85 years (Chobanian et al., 2003b). The important
problems of hypertension are severe damage of many target organs including heart,
brain, kidney and eyes, causing them to deteriorate overtime. Hypertension lead to
heart complications including coronary artery disease, heart failure and cardiac
arrhythmias. Besides, it cause stroke because two-thirds persons who suffer from a
first stroke have moderate elevated blood pressure. In addition, hypertension
contributes to silent cerebral infarcts due to obstructions of blood vessels in the brain
which might predict stroke and progress to dementia in later. Furthermore,
hypertension affects 30% of all cases of end-stage kidney disease, particularly people
who have diabetes mellitus. Retinopathy can occur from injury of the blood vessels in the
eyes’ retina(Zieve, 2012). Moreover, hypertension is related to a decreased life
expectancy, increased hospitalizations, and increased health care costs, and serves as
an indicator to hypertension (Bavikati et al., 2008). More importantly, hypertension
has an impact on patients’ quality of life, limited in their activities and lead to
increase health care costs(Centers for Disease Control and Prevention & The Merck
Company Foundation, 2007). Thus, hypertension is a major risk factor resulting in

high burden of circulatory diseases.



According to the Seventh report of the Joint National Committee on
Prevention, Detection, Evaluation, and Treatment of High Blood Pressure (JNC7)
has classified blood pressure level for adults by the criteria, to manage very
important public health issue. JINC7 defines the term “Normal” as systolic blood
pressure (SBP) is less than 120 mmHg and diastolic blood pressure (DBP) is less
than 80 mmHg. “Pre-hypertension” is defined as a SBP ranging between 120-139
mmHg or a DBP ranging between 80- 89 mmHg. “Stage 1 hypertension” is defined
as a SBP ranging between 140-159 mmHg or a DBP ranging between 90- 99
mmHg. “Stage 2 hypertension” is defined as a SBP of > 160 mmHg or DBP of >
100 mmHg (Chobanian et al., 2003b). The JNC7 guideline is applied to greatly
improve hypertension prevention and treatment.

In Thailand, hypertension (HT) is a chronic metabolic disease that is one
of the crucial public health problems due to the prevalence of hypertension and
prehypertension is increasing rapidly, and is spread relatively evenly across regions of
Thailand. The prevalence of prehypertension weighted to the national 2004
population was 32.8% compared to previous surveys, it is rising rapidly (Aekplakorn
et al., 2010). At that time, the prevalence rate of hypertension had slightly increased
from 20.0% between 2003 and 2004 to 21.4% between 2008 and 2009 from the
National Health Examination Survey Organization [NHESO](National Health
Security Office [NHSO], 2012). The prevalence rate of hypertension in the Thai
population increases with advancing age, particularly in older adults. From 2006 to
2010, the highest of hypertension patients is found in adults aged 60 years and older
in Thai population(Bureau of Epidemiology, 2012).  Furthermore, hypertension is a
major risk factor for cardiovascular disease (CVD) in the Thai population. In
Thailand, persons with hypertension have a chance 3.7 times to get CVD more than
did those with normal blood pressure (Chuprapawan, 2000). From the report, the
morbidity rates of hypertension patient per 100,000 of the Thai population rose from
860.5 in 2008, 981.48 in 2009 and 1,058.73 in 2010(Bureau of non-communicable
disease, 2011). In 2010, the prevalence rates of new patients of Non-Communicable
Disease (NCD) in Thailand are hypertension, diabetes mellitus, ischemic heart
disease, chronic lower respiratory disease and cerebrovascular disease, respectively;
2,709.06, 1,394.91, 268.99, 263.18 and 220.16 per 100,000 of Thai population



(Bureau of Epidemiology, 2012). Moreover, the mortality rate of hypertension and
CVD had increased continuously from 21.46 in 2002 to 30.04 in 2011 per 100,0 00 of
the Thai population (Bureau of policy and strategy, 2011). During 2001 to 2011,
hypertension as circulatory disease is the top fifth leading illness and death of Thai
people (Bureau of policy and strategy, 2011).

However, lowering blood pressure is the optimal goal of hypertension
treatment which has the possible to substantially reduce morbidity and mortality of
cardiovascular disease (CVD). Additionally, control of blood pressure to below
140/90 mmHg among persons with hypertension can reduce risk of CVD. While the
control of blood pressure to below 120/80 mmHg in persons with prehypertension can
reduce risk of CVD as well (American Heart Association, 2014). Furthermore,
reduction of elevated BP is associated with a reduction in the risk of clinically
important outcomes. There are many studies support a direct relationship between the
significance of BP reduction and the rate of major outcomes, therefore treatment is
aimed at lowering SBP to below 120 mmHg/ DBP to below 80 mmHg in most
persons with prehypertension and lowering SBP to below 140 mmHg/ DBP to below
90 mmHg in most persons with hypertension (Chobanian et al., 2003b). Effective
methods for hypertension control are a combination of pharmacological treatment and
lifestyle modifications but prehypertension treatment does not usually include
medicines (Chobanian et al., 2003b). Moreover, in order to achieve the goal blood
pressure, persons with hypertension need to meet complex health behaviors
continuously for instance, dietary control, aerobic exercise, stress management, risk
behavior avoidance, and medication-taking. Thus, effective health behaviors of
persons with prehypertension are the most important parts of their lifestyle improved
to interrupt cardiovascular morbidity and mortality in the future.

Early prevention and early detection of hypertension screening is very
important to decrease the burden of diseases, which should be prevented all people
from hypertension. People with prehypertension are more likely to develop full-blown
hypertension which is more likely to develop associated health problems including
heart disease, stroke, kidney disease, and impaired vision(Smoots, 2012). The
strategic policy of Ministry of Public Health 2010 by the minister, establishing to
screening on hypertension and diabetes mellitus diseases among people age over 15



years in the communities. This result is warning to early detection on people who are
developing to the full blown diseases. They used the seven color ball technique for
screening in the communities and divided to the stage of diseases. There are benefits
on health issue for prevention and care in non-communicable diseases, particularly
hypertension which is an important health problem.

In Thailand, Most studies were conducted hypertensive patients caring by
focusing on diet control, physical activity enhancement and self-care behaviors but
the prevalence rate of hypertension cases is still higher than any other non-
communicable diseases. In the present, there are few studies about hypertension
prevention in the risk group (group of prehypertension). Therefore, the researcher is
interested in issues of hypertension prevention in this group which American Heart
Associations (Black et al.) and the Joint National Committee (JNC) have
recommended lifestyle modification should be necessary for the risk group of
hypertension, which it is composed of weight control, increased physical activity,
reduction of dietary sodium and alcohol, and smoking to reduce and delay onset of
hypertension disease. The important strategy must manage aggressively in individuals
with prehypertension for blood pressure control through behavior change in them.
Thus, the forthcoming study should be focused on changing modifiable factors in the
risk group of hypertension due to needed in public health concern.

For all women, postmenopausal have an effected on women’s health.
Postmenopausal is a period of time to change for woman life. This condition make
women to get at higher risk for certain health conditions such as cardiovascular
disease, osteoporosis and urinary incontinence. Because postmenopausal status
changes about two hormones made by the ovaries which composed of estrogen and
progesterone. Both estrogen levels and progesterone levels drop after menopause.
One of them, estrogen has effects on many parts of cell body including in the
reproductive organs, heart, brain and blood vessels, and bones. The average age
of menopause is 51. Postmenopausal women are more at risk of developing
cardiovascular disease than others. If postmenopausal women cannot control their
blood pressure, it makes them lead to heart disease easily(U.S. Department of Health
and Human Services, 2010). Therefore, this study will focus on this group which will
be provided to prevention high blood pressure and cardiovascular disease after



menopause of them. Particularly, postmenopausal women with prehypertension will
be concerned to reduce high blood pressure for decreasing risk of heart disease, stroke
and other complications.

From the cross-sectional survey about behaviors on sodium intake,
knowledge and understanding about the hypertension disease in Thai people. The
number of participants 2,226 people from 4 provinces that represent of people in each
different regions which have a difference in their culture including northern, north-
eastern, central and southern regional areas. The results of this study found that the
most of the participants (73.1%) were eating without considering that the food is
healthy or not. Their food intake usually depends on their needs or they could even be
the moment. 88.4% of people put the seasoning in diet a regular habit. This survey
found that half of the people will put fish sauce or soy sauce when eating at food
shops in every times. 60% of people used seasoning power for cooking always. In
overall, the knowledge and understanding of the people in sodium and high blood
pressure is also a problem that needs to be given priority, in particular the link
between sodium intake and hypertension (Sringernyuang, 2007). From the previous
review suggested that a high proportion of dietary sodium comes from condiments
such as fish sauce and soy sauce, from salt added at during cooking and the table in
Southeast Asia people (Batcagan-Abueg, Lee, Chan, Rebello, & Amarra, 2013).The
problems of sodium intake is found in Thai persons with hypertension found that the
mean of daily sodium intake of them was 7.76 grams (Rujiwatthanakorn, 2004).
Based on the recommendation of daily sodium intake in persons with hypertension of
the Joint National Committee on Prevention, Detection, Evaluation and Treatment of
high blood pressure is 2.4grams(Chobanian et al., 2003b). From the previous study
indicated that Thai persons with hypertension have consumption of sodium 2-3 times
in the amount of the body needs.

From the clinical review found that exercise is used for treatment
hypertension which it is kind of cardiovascular mode influencing prevention and
treatment of hypertension (Blumenthal et al., 2000; Wallace, 2003). In general, effect
of aerobic exercise on blood pressure is found that an individual can assume exercise
induced reductions of resting systolic blood pressure approximately 4 to 5 mmHg and
resting diastolic blood pressure 3 to 4 mmHg (Kelley & Tran, 1995). However, a lack



of physical activities is the problem of most people. In 2011, the survey of exercise
behavior of the Thailand age over eleven years showed a declining trend over the
past year, about 3 percent namely from 29.0 percent in the year 2007 to 26.1 percent
in 2011(Bureau of policy and strategy, 2011). However, it is noted that there are only
one third of the population exercises regularly. Although, Thailand government has
encouraged people to exercise vigorously since 2002 onwards. When comparing rates
of exercises in each age group per total population found that working group (aged
25-59 years) had the lowest rates of physical activity is 19.0 percent(Bureau of policy
and strategy, 2011). Exercise conditioning is recommended as one of the primary
treatments for hypertension. The previous study showed that the physical activity
helps to regulate the blood pressure(Scher, Ferriolli, Moriguti, Scher, & Lima, 2011).
Nevertheless, the problem of most Thai people is a lack of physical activities.

The concept of physical activity to prevent hypertension and reduce CVD
mortality and illness rates suggested that the activity should be at a moderate intensity
level which is 3.0-6.0 METs(Haskell et al., 2007), 150 minutes per week or 30
minutes each or 10 minutes intervals/ batches in 3 batches per day to accumulate over
150 minutes per week for person who just start for exercise. This magnitude has been
approved beneficial for health and physical fitness by increasing the use of oxygen,
improving blood pressure and heart rate, and reducing body weight(Haskell et al.,
2007). Thus, enhancing physical activity is an important aspect in blood pressure
controlling.

Exercise has various advantages about health benefits in all aged groups.
Exercise is a group of physical activity that is planned, structured, and repetitive by
focusing to improve or maintain the physical fitness components of the body
(American College of Sports Medicine, 2009). According to the 2008 Physical
Activity Guideline for American mentioned that regular exercise can help the body’s
systems function better, protect developing of heart disease, stroke, high blood
pressure, unfavorable blood lipid patterns or other precursors of other diseases.
Besides it also can improve heart-lung, muscle fitness and chances of living longer
and healthier. In addition, exercise has tended to improve in cardiovascular endurance
and reduce the cardiovascular risk factors(A. D. Williams et al., 2011). Because

aerobic exercise training reduces blood pressure through a decrease of vascular



resistance by involvement of the sympathetic nervous system and the renin-
angiotensin system, and favorably influences coexistent cardiovascular risk factors
(Cornelissen & Fagard, 2005). The experimental study indicated that there are a
significant increase in O2 movement with a decline of blood pressure in hypertensive
patients, mainly due to the good response in cardiac output (Dayi et al., 2004).
Furthermore, exercise reduce total cholesterol, triglyceride in blood (R. S. Taylor et
al., 2004) and decrease blood pressure (P. Prasertthai, J. Suwanno, & J.
Sonpaweeravong, 2010a; R. S. Taylor et al., 2004; Westhoff et al., 2008). Moreover,
upper-limb aerobic exercise leads to a evident reduction in systolic and diastolic blood
pressures and an improvement in small artery compliance (Westhoff et al., 2008).
From the meta-analysis found that the 13 studies reported significant effects of
exercise training on increasing the number of circulating endothelial progenitor cells
(EPCs), which they could contribute to vascular regeneration and angiogenesis, both
of them result in healthy heart(Ribeiro et al., 2013).

According to AHA and ACSM recommend the accumulation of a
minimum of 30 to 60 minutes of moderate physical activity four to five times per
week, coupled with an increase in daily lifestyle activities, in order to prevent
cardiovascular disease. Exercise for persons with high blood pressure have several
kinds of exercise activities such as aerobics, walking, swimming, joking, running, and
biking. These exercises require equipment, clothing and location. So, it is difficult to
inspire people with high blood pressure to exercise regularly. Some people have
barriers about travel to place at performing activities. For some exercises; yoga, Ta-
chi, gi-gong and aerobic, these exercises require to memorize different manner. So to
start with simple and low intensity exercise and easy to access would be better
successful approach to incorporate exercise into their daily activity. Exercise
activities should be more convenient to perform that may be more appropriated for
people with high blood pressure in rural than fitness training in gym. However, there
is one of exercises which people with prehypertension in rural can perform more
easily, that is Arm Swing Exercise (P. Prasertthai, J. Suwanno, & J. Sonpaweeravong)
which it is a kind of low-intensity Chinese exercise that may improve blood pressure
reduction and suitable for them. It can be altered for persons with prehypertension

because health benefits of arm swing exercise are found that arm swing exercise may



reduce cardiovascular risk through a decreased blood HbAI1c concentrations,
oxidative stress and increased antioxidant in patients with type 2 Diabetes
mellitus(Leelayuwat N et al., 2008) and increased maximal oxygen consumption in
female older adults(Petchan, 2006). ASE led to reduction of blood pressure level and
resting heart rate in female older adults also (Pradungjit, 2001). In addition, based on
previous study found that arm swing exercise in older adults increased muscle
strength and had better balance gait (Saelao & Kanungsukkasem, 2010). This
exercise maybe a difference about dose, duration and frequency of the program in
each study. In sum, arm swing exercise has various benefits to promote healthy life
and prevent chronic diseases.

However, there has been no study concerning the effect and mechanism
of this mode of arm-swing exercise on blood pressure reduction in postmenopausal
women with prehypertension and few studies are established in the rural community.
The previous studies examined about this exercise in short-moderate duration; 8 and
12 weeks but in this present study will investigate effects of arm-swing exercise in
longer period (24 weeks). Although, Thai government by ministry of public health
have health policy by encouraging Thai people engaged in exercise program
continuously but no clearly effective evidence of arm swing exercise program on
health benefits for postmenopausal women with prehypertension. This study will aim
to determine the effect of the arm swing exercise and low sodium intake education
program in postmenopausal women with prehypertension (experimental group) on
blood pressure, heart rate and cardiorespiratory fitness by compared with
postmenopausal women with prehypertension (control group)who received low

sodium education program only.

1.2 Research Question

Does the arm-swing exercise program combined with low sodium intake
education program change on blood pressure, heart rate and cardiorespiratory fitness
among postmenopausal women with prehypertension in the experimental group when

compared with the control group?



1.3 General Objective

This study aim to investigate the effects of the arm swing exercise
combined with low sodium intake education program (AELSEP) on blood pressure,
heart rate and cardiorespiratory fitness among postmenopausal women with

prehypertension compared with the low sodium intake education program alone.

1.4 Specific Objectives

1. To compare the difference of the mean score of blood pressure, heart
rate and cardiorespiratory fitness in postmenopausal women with prehypertension
before intervention between a group of receiving the arm-swing exercise combined
with low sodium intake education program (AELSEP), and a group of receiving the
low sodium intake education program alone.

2. To compare the difference of blood pressure, heart rate and
cardiorespiratory fitness in postmenopausal women with prehypertension before and
after receiving the low sodium intake education alone.

3. To compare the difference of blood pressure, heart rate and
cardiorespiratory fitness in postmenopausal women with prehypertension before and
after receiving the arm-swing exercise combined with low sodium intake education
program (AELSEP).

4. To compare the difference of blood pressure, heart rate and
cardiorespiratory fitness in postmenopausal women with prehypertension after
intervention between a group receiving the arm-swing exercise combined with low
sodium intake education program (AELSEP), and a group of receiving the low

sodium intake education program alone.

1.5 Research Hypothesis

1.Before the intervention, no different mean scores of blood pressure,
heart rate and cardiorespiratory fitness between the experimental group and the
control group .

2. After the intervention, the experimental group will have different mean

scores of blood pressure, heart rate and cardiorespiratory fitness as before.
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3. After the intervention, the controlled group will have no different mean
scores of blood pressure, heart rate and cardiorespiratory fitness as before.

4. After the intervention, the experimental group will have different mean
scores of blood pressure, heart rate and cardiorespiratory fitness from the control

group.

1.6 Operational Definition

Postmenopausal women with prehypertension are defined as a woman
who represents the permanent cessation of menses, dated by the last menstrual
period followed by 12 months of amenorrhoea(Christianson & Zacur, 2011) and
who have the recorded systolic blood pressure level between range 120 and
139mmHg and /or diastolic blood pressure level between range 80 and 89 mmHg at
least two times before entering the program and are not taking anti-hypertensive
drug. They are attending at outpatients at Donsai health promotion hospital, Paktho
district, Ratchaburi province, Thailand during January to August, 2014. JNC7
recommended that the term “prehypertension” for those with BPs ranging from 120-
139 mmHg systolic and/or 80-89 mmHg diastolic (Chobanian et al., 2003b).

The Arm-swing Exercise Program is referred to a dynamic and
strengthening exercise program integrated by the researcher based on Bandura’s self—
regulation concept(Bandura, 1986) and the concept of physical activities have been
integrated to form the arm-swing exercise program which is Chinese exercise. To
teach the persons with prehypertension perform self-regulated exercise at mild to
moderate level through self-observation, goal setting, activity log, self-reward or
reinforcement, and monitoring. The participants will perform by following the
guideline of the arm-swing exercise program. They will draft and record their own
practice plan in which they spend no less than 30 minutes per session to perform their
exercise to over or equal 150 minutes per week.

Low Sodium Intake Education program is referred to health education
program which is developed by the researcher based on guideline of the ministry of
public health and The Joint National Committee on Prevention, Detection, Evaluation,
and Treatment of High Blood Pressure (JNC 7) recommendation. The major aim of
this program is to encourage knowledge, perception, and performance about low
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sodium intake to improve health benefits and outcome expectation to reduce blood
pressure, resulting in implementation and continuing lifestyle change based on Health
Belief Model (HBM). The program is conducted by the researcher and team. The
format of the program is lecturing and integrating funny food games. The contents of
training project consists of knowledge about sodium dietary intake, food choices, food
label reading and how to avoid eating foods with high sodium. The participants will
involve in this educational program in three hours at one day.

The Arm-swing Exercise combined with Low Sodium Education
Program (AELSEP) is defined as the Arm-swing Exercise program combined with
the Low Sodium Intake Education program which proposed to the persons with
prehypertension. To begin with the low sodium intake education program will be
tough one session for the experimental group of prehypertension people. When this
education program is finished, the arm-swing exercise program will be started to the
next step. This program will be followed processes: changing the participants
previous behavior of not engaging in the arm-swing exercise program by making
them realize the benefits of arm-swing exercise, finding out the barriers and obtaining
ways to solve problems from some unexpected situations to prevent the participants
from performing arm-swing exercise, promoting perceived self-efficacy for arm-
swing exercise, adopting good attitudes towards exercise performing, and increasing
the motivation to determinedly arm-swing exercise. The program is conducted by the
researcher and team. The pattern of the program is three sessions of group, each two
weeks apart at the 0, 2", 4™ week and provide two sessions for booster in 8™ wk and
12" wk of the self- regulation exercise program. Each session continues two hours.
After the arm-swing exercise training is finishing the participants in the experimental
group will be asked to perform continuously by following the program until 12 weeks.

Blood pressure is referred to the mean scores of systolic and diastolic
blood pressure in persons with prehypertension after engaging the arm-swing exercise
combine with low sodium intake education program and low sodium intake education
program alone provided by the researcher; they should tend to change or decrease of a
systolic blood pressure <120 mmHg and / or a diastolic blood pressure < 80
mmHg.(Chobanian et al., 2003b).
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Heart rate is referred to the amount of heart beats at rest. It is a marker of
heart health because it indicates how effectively the heart is pumping blood. Resting
heart rate is a strong indicator of that person’s level of physical fitness (National
Center for Chronic Disease Prevention and Health Promotion, 1999). Resting heart
rate may decrease by as much 10-15 beats per minute in response to endurance
exercise training. Resting heart rate (RHR) is measured by Omron 907 professional
automatic measurement as unit of RHR called beats per minute (bpm).

Cardiorespiratory fitness refers to the ability of cardiac in response to
oxygen level required by the body and ability of oxygen transportation to all muscles
during prolonged arm swing exercise and also all muscles can absorb and use the
oxygen. An assessment is based on maximum heart rate after achieved in the six
minutes- walk test. Numbers of walked distance will be used to calculate VO,max (or
maximal oxygen consumption) which is a measure of the body's ability to generate
energy allowing muscles to continue working while participants are performing the 6
minutes-walk test. Therefore, VO, max measurement is ultimately a measure of the
cardiorespiratory fitness level by calculating from formula(Burr J. F., Bredin S SD.,
Faktor M.D., & Warburton D., 2011) as unit of VO, max called ml/kg/min.
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CHAPTER 2
LITERATURE REVIEW

In this chapter, the researcher review many parts of literature presented as follows:

1. Hypertension situation in Thailand
2. Hypertension situation in Ratchaburi Province
3. Hypertension and treatment for blood pressure control
4. Factors affecting blood pressure;
e Dietary
e physical /exercise activity

5. Arm swing exercise

6. Postmenopausal women

7. Theoretical Basis related to the study; Health Belief Model, Self- Regulation
concept.

8. Outcome Measurement

9. Post menopausal women related to hypertension
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2.1 Hypertension situation in Thailand

In Thailand, hypertension is a chronic disease that is one of the crucial
public health problems due to the prevalence of hypertension and pre-hypertension is
increasing rapidly, and is spread relatively evenly across regions of Thailand. The
prevalence of prehypertension weighted to the national 2004 population was 32.8%
compared to previous surveys, it is rising rapidly (Aekplakorn et al., 2008). At that
time, the prevalence rate of hypertension had slightly increased from 20.0% between
2003 and 2004 to 21.4% between 2008 and 2009(Aekplakorn et al., 2010).

The prevalence rate of hypertension in the Thai population increases with
advancing age, particularly in older adults. From 2005 to 2010, the highest of
hypertension patients is found in adults aged 60 years and older in Thai population
(Bureau of Epidemiology, 2012). From the report, the morbidity rates of
hypertension patient per 100,000 of the Thai population had risen from 860.5 in 2008,
981.48 in 2009 and 1,058.73 in 2010 (Bureau of policy and strategy, 2011). In 2010,
the prevalence rates of new patients of Non-Communicable Disease (NCD) in
Thailand are hypertension, diabetes mellitus, ischemic heart disease, chronic lower
respiratory disease and cerebrovascular disease, respectively; 2,709, 1,395, 269, 263
and 220 per 100,00 of Thai population (Bureau of Epidemiology, 2012). Moreover,
the mortality rate of hypertension and CVD had increased continuously from 21.46 in
2002 to 30.04 in 2011 per 100,000 of the Thai population (Bureau of policy and
strategy, 2011).
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Figure 1 Prevalence rates of Non-communicable diseases in Thailand since 2005-
2010
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According to National Health Security Office (National Health Security
Office [NHSO]) provided the risk screening of diabetes and hypertension groups in
2012, found that the risk of the total 5,364,555 people were classified as most of
them had the risk of hypertension 4,360,699 people ( 81.27percent), diabetes 674,037
people (12.56 percent), and both diabetes and hypertension 329,819 people (15.6
percent), following to (figure 2).

Similarly, National Health Security Office (National Health Security
Office [NHSO]) Thailand classified people who have hypertension and diabetes in
2012 found that NHSO regional office 1 Chiengmai have the highest of hypertension
and diabetes patients ( 6.17 hundred thousand people) and NHSO regional office 5
Ratchaburi ( 5.06 hundred thousand people) and NHSO regional office 9
Nakornratchasima(4.93 hundred thousand people), respectively (National Health
Security Office [NHSQ]), 2012 following in (figure 3). NHSO regional office 5
(Ratchaburi) is composed of eight provinces including; Ratchaburi, Kanjanaburi,
Supanburi,  Petchaburi,  Nakornprathom,  Samutsongkham,  Samutsakorn,
Prajobkirikhun.
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Figure 2 Proportion of total people who have been screened and found to have a
risk group of NCDs in 2012 by National Health Security Office (National Health
Security Office [NHSQ]), Thailand

Proportion of people who have risk of NCDs in 2012
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Source : the Report of Health risk screening, Insurance Information Technology,
National Health Security Office (National Health Security Office [NHSO]), Thailand,
2012; p.68.
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Figure 3 The number of total hypertension and diabetes patients in NHSO
regional office, Thailand
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2.2 Hypertension situation in Ratchaburi Province

The total population in Ratchaburi province, there is approximately 1.4
million people residing in Ratchaburi province. It has ten districts, 104 sub-districts,
935 villages. The top 5 non-communicable diseases of people are hypertension
42 %, diabetes mellitus 26 %, ischemic heart disease 12 %, strokel1% and COPD
9 %, all of them are chronic illness (Ratchaburi Provincial Health Office, 2013). The
incidence rate of noncommunicable diseases present that Ratchaburi province is
increasing from 2001 to 201 and the third of the central region. In addition, the
mortality rate show that Ratchaburi province is increasing from 2001 and the top of
the central region regarding to figure 4-5(Bureau of non-communicable disease,
2011).
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Figure 4 The Incidence rate of hypertension in the central area (NHSO Region

5), Thailand since 2001-2011
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Figure 5 The mortality rate of hypertension in central Thailand(region 5) since

2001-2011
Rate 1: 1,000 population
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Figure 6 The Incidence rates of non—-communicable diseases in Ratchaburi
province since 2001-2011
Rate 1:100,000 population
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Source of data from the annual report of Ratchaburi Provincial Health Office 2012

The annual report of Ratchaburi Provincial Health Office reported the
incidence  rate increasingly of non-communicable disease, the first
hypertension(HT), the second diabetes mellitus(R. S. Taylor et al.), the third
ischemic heart disease(IHD), and the fourth cerebrovascular disease(CVD) or stroke,
which showed in the figure 6. Furthermore, the mortality rate in Ratchaburi Province
reported growingly of non-communicable disease, first cerebrovascular
disease(CVD) or stroke, second myocardial infarction(MI), third hypertension(HT),
and fourth diabetes mellitus which presented in the figure 7(Ratchaburi Provincial
Health Office, 2012).
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Figure 7 Mortality rates of Non-communicable diseases in Ratchaburi province
since 2001-2011
Rate 1:1,000 population
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The Ratchaburi Provincial Health Office revealed that the major problem
of public health concern in this area are non-communicable diseases(NCDs) which
are composed of  hypertension and diabetes mellitus (figure 8). Although many
patients visited and received treatment at health service center in Ratchaburi Province
but some patients has not enough knowledge about their diseases, lack of awareness
to access health care services at the health center in the communities, including lack
of their own self-care and did not change on their health risk behaviors(Ratchaburi
Provincial Health Office, 2012). Thus, all people should be received to early
detection, screening, prevention and control of diseases, which are beneficial for their
quality of life and well- being in the future. The Ratchaburi Provincial Health Office
recommended to improve their knowledge and health behaviors related to NCDs

control and prevention.
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Figure 8 The total number of patients, who are Diabetes mellitus, Hypertension,
and Hypertension with Diabetes mellitus 2011
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Situation of Hypertension 10 districts in Ratchaburi

There are ten districts in Ratchaburi province. From the surveillance of
screening by using seven color ball found that Pak-tho is one fifth of districts which
are highest incidence of hypertension in Ratchaburi province. At Pak-tho district,
hypertension is the top fifth of other NCDs in this area (figure 9). In 2011-2012,
number of hypertension patients are the highest in all non-communicable diseases
(71%), increasing continuously from 2,478 to 2,537 respectively (Pak-tho hospital,
2013).
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Figure 9 Top 5 of Non-communicable diseases in Pak-tor district, Ratchaburi
province

Top 5 of Non-communicable diseases in Pak-tor district
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Source from Medical report in Pak-tho hospital, Pak-tor district health office,
2012(Pak-tho hospital, 2013).

Generally, persons with hypertension receive health service at the health
promotion hospital. Because there is still no a formal pattern for the hypertensive
education service, persons with hypertension sometimes will be referred to receive the
physician’s advice for self-care at the community hospital. If they have severe
complications that need special treatment, they would be referred to Ratchaburi
Hospital, a general hospital. Persons with hypertension are responsible for taking care
of themselves in the communities. If they fail to engage in effective self-care, they
will have a high risk of developing cardiovascular disease, resulting in an increased
morbidity and mortality. The researcher was interested to study at Pak-tor district
because ({Alexander LL) it had the highest reported of high risk hypertension group
and hypertension disease among the community health promotion hospitals in
Ratchaburi Province, (2) hypertension was the top fifth leading cause of illness at the
health promotion hospital in Ratchaburi province, and (3) there was no a formal
pattern of hypertensive education service.

However, the researcher is interested to this group of prehypertension
because they will develop to full-blown hypertension and will be more likely to get
cardiovascular diseases in the future. If they can control and change their unhealthy
behaviors, they are able to delay to get hypertension or prevent others complications
from hypertension. This study will be a model for preventive and health promotion

for this risk group.
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Model of Non-communicable diseases screening

Ministry of Public Health has a policy of surveillance, prevention, control
diabetes, high blood pressure, the guidelines called. " seven colors ball ", which is the
operating principle is screening individuals 15-65 years and classified as at-risk
groups and patients. As each color is defined by criteria of guideline (figure 10).

Figure 10 Surveillance of Hypertension and Diabetes mellitus by using 7 color
ball

Surveillance by using " life traffic colors 7 ball “
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Source: from Bureau of Non-Communicable Disease, Department of disease control, MOPH,
2011.

According to American Heart Association (Black et al.) indicated that
screening for hypertension is necessary for all people who aged 18 years and older.
Ministry of Public health,Thailand provided the Vichai model of NCDs screening for
all Thai people who aged 15-65 years. The results of screening will facilitate to
classify the severity of diseases by using 7 colors ball which each color can identify
level of illness. Vichai model is classified by 7 colors (Bureau of policy and strategy,
2011) following as;

White is classified as ‘“normal”. Blood pressure(BP) < 120/80 mmHg,
Fasting blood sugar(FBS) < 100 mg/dl.

Light green is classified as “risk”. BP 120/80 - 139/89 mmHg, FBS100-
125 mg/dl.

Dark green is classified as “sick degree 0” but patients can control their
diseases by taking medicine. BP <139/89 mmHg, FBS < 125 mg/dI.
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Yellow is classified as “sick degree 1” . Patients cannot control their
diseases by taking medicine. BP 140/90 — 159/99 mmHg, HbA1C < 7%.

Orange is classified as “sick degree 2 . Patients cannot control their
diseases by taking medicine. BP 160/100 — 179/109 mmHg, HbA1C 7-8 %.

Red s classified as “sick degree 3” . Patients cannot control their
diseases by taking medicine. BP >180/110 mmHg, HbA1C > 8 %.

Black is classified as “sick with complications”. Patients have some
complications such as heart disease, cerebrovascular disease, renal disease, impair eye
function and foot because they cannot control their diseases by taking medicine. BP
160/100 — 179/109 mmHg, HbA1C 7-8 %.

However, this screening has used to identify the severity of hypertension
and diabetes only. The concept of " seven colors ball " separate patients into 4 level 7
color before treatment guidelines and modify behavior. Patients usually do not know
the severity level to make self-care difficult to separate by color allows easier. All of
people will get health benefits from health care system of the government providing
and allocating health care for them. The risk groups should be promoted and
prevented from NCDs after screening.

The researchers saw a significant health issue NCDs of the population at
risk, focusing on the prevention and control of risk factors are the main cause of the
disease and support the process of self-management. Health under the philosophy and
concepts without destroying life in Thailand are so far and without risk factors. There
are additional factors contributing to health behavior change. Immunity and well-
being of the entire society to reduce disease and the public health risk can realize the
perceived behavioral control against the risk factors. From the screening by using
seven colors ball of the ministry of public health focus on the important non-
communicable diseases including hypertension and diabetes mellitus.

This study will focus on the risk group of hypertension (prehypertension)
which received screening based on criteria of seven color ball methods from health

center in Ratchaburi province.
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2.3 Hypertension and treatment

Hypertension is one of the common public health problem in worldwide.
It often is called a “silent killer” because It regularly has not early warning signs or
specific symptoms. Consequently, untreated hypertension may lead to damage vital
organs, mainly the heart, the brain and the kidney. Hypertension increases the risk of
cardiovascular disease (CVD) such as stroke, and coronary artery disease. Even
though, hypertension is difficult to prevent and cure, effective treatment of
hypertension decreases high blood pressure to the normal level, resulting in a
lowering risk of developing CVD.

3.1 Definition of hypertension

Hypertension is a condition in which the systolic blood pressure value is
higher than 140 mmHg or the diastolic blood pressure value is higher than 90 mmHg
(Chobanian et al., 2003b). It can be classified according to cause into two categories:

Essential or primary hypertension is persistent high blood pressure of
unknown accounting 90-95% of all cases. Essential hypertension has unknown
cause, but its risk factors include a combination of genetic and environmental factors.
It develops in response to increased cardiac output or increased peripheral vascular
resistant.

Secondary hypertension is defined as high BP in which secondary causes
such as renovascular disease, renal failure, pheochromocytoma, aldosteronism, or
other causes. Secondary hypertension affects 5% to 10% of the population with
hypertension. (Black & Elliott, 2013; M. S. Kaplan, Chang, Newsom, & McFarland,
2002).
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Table 1 Classification of Blood Pressure for Adults

Classification SBP* (mmHg) DBP**(mmHg)
Normal <120 and | <80
Prehypertension 120-139 or |81-89

Stage 1 hypertension 140-159 or |90-99

Stage 2 hypertension > 160 or |>100

SBP* = Systolic Blood Pressure, DBP**= Diastolic Blood Pressure

Source: the Joint National Committee on Prevention, Detection, Evaluation, and
Treatment of High Blood Pressure (JNC VI1).

According to blood pressure level has been classified for adults by the Joint
National Committee on Prevention, Detection, Evaluation, and Treatment of High
Blood Pressure (JNC 7) the criteria in Table 2.1 JNC 7 defines the term “ Normal” as
systolic blood pressure(SBP) is less than 120 mmHg and diastolic blood pressure
(DBP) is less than 80 mmHg. “Pre-hypertension” is defined as a SBP ranging
between 120-139 mmHg or a DBP ranging between 80- 89 mmHg. “Stage 1
hypertension” is defined as a SBP ranging between 140-159 mmHg or a DBP ranging
between 90- 99 mmHg. “Stage 2 hypertension” is defined as a SBP of > 160 mmHg
or DBP of > 100 mmHg(Chobanian et al., 2003b).

3.2 Methods of Hypertension Treatment

The Seventh report of the Joint National Committee on Prevention,
Detection, Evaluation, and Treatment of High Blood Pressure (JNC 7),
pharmacological and non-pharmacological treatments are effective methods for
hypertension control (Chobanian et al., 2003b).

Pharmacological Treatment
There are many antihypertensive drugs that are available for blood

pressure control. When the physicians prescribe these drugs, they should consider
patients’ demographic factors, other conditions, and quality of life in order to control
blood pressure with a minimum of side effects of drugs(Blacks & Metassarin-Jacab,
1993; Chobanian et al., 2003b).
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Non-Pharmacological Treatment

According to JNC 7 suggested that lifestyle modifications reduce blood
pressure, enhance the efficacy of antihypertensive drugs, and reduce risk of
cardiovascular disease. All individuals with hypertension should adopt healthy
lifestyle patterns according to the recommendation of the Joint National Committee
on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure in Table
2.3 (Chobanian et al., 2003Db).

Table 2 Prevention and Management of Hypertension by Lifestyle Modifications

Modification Recommendation Approximately
SBP Reduction
(Range)
Weight reduction Maintain normal body weight | 5-20 mmHg/10 kg
(body mass index 18.5-24.9
kg/m?).

Adopt DASH* eating Plan | Consume a diet rich in fruits, | 8-14 mmHg/10 kg
vegetables, and low-fat dairy
products with a reduced
content of saturated and total
fat.

Dietary sodium reduction Reduce dietary sodium intake | 2-8 mmHg/10 kg
to no more than 100
mmol/day (2.4 g sodium or 6
g sodium chloride).

Physical activity Engage in regular aerobic 4-9 mmHg/10 kg
physical activity such as brisk
walking (at least 30 minutes
per day, most days of the

week).
Moderation of alcohol Limit consumption to no 2-4 mmHg/10 kg
consumption more than 2 drinks (e.g., 24

0z beer, 10 0z wine, or 3 0z
80-proof whiskey) per day in
most men and to no more
than 1 drink per day in
woman and lighter weight
persons.

* DASH = “ Dietary Approaches to Stop Hypertension ™.
Source: the Joint National Committee on Prevention, Detection, Evaluation, and
Treatment of High Blood Pressure (JNC 7).
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3.3 Complications of Hypertension

The results of persistent high blood pressure are often a symptomatic until
pathologic changes occur in both small and large blood vessels, resulting in the
deterioration of vital organs. High blood pressure causes arteriosclerosis in all
arteries, and leading to risk factor of atherosclerosis in other vital organs such as
heart, brain, kidney, and eye, resulting in functional impairment of these organs
(Blacks & Metassarin-Jacob, 1993; Epstein & Oster, 1984).

Heart: Hypertension develops workload of myocardium and
accelerated atherosclerosis of coronary arteries. The effects of hypertension on
myocardium are left ventricular hypertrophy (LVH), myocardial ischemia, and left
heart failure. Furthermore, hypertension  affects coronary arteries, leading to
myocardial ischemia, myocardial infarction, congestive heart failure and sudden
death (McCance & Huether, 1998). Moreover, people with LVH are 2 times more
likely to undergo premature cardiovascular events or death (Chobanian et al., 2003b).
Higher blood pressure in the prehypertensive category persists as a very significant
antecedent of coronary heart disease(Bechdolf, Skutta, & Horn; Wilson, 2013).

Brain: high blood pressure results in the risk of clinical
complications of cerebrovascular disease (CVA) increases as a function of blood
pressure levels. These complications are transient ischemic attacks, ischemic stroke,
and hemorrhagic stroke. Furthermore, most ischemic stroke events come about
persons with prehypertension and those with stage 1 hypertension (Chobanian et al.,
2003b; N. M. Kaplan, 2002). Moreover, the small-vessel disease produce the
syndrome of hypertensive encephalopathy with multifocal neurological deficit in
malignant phase of hypertension(Korner, 2007).

Kidney. The age-related loss of kidney function is related to blood
pressure level. If systolic blood pressure remains uncontrolled, the rate of glomerula
filtration rate (GFR) reduction can hasten from one to two mL/min per year to four to
eight mL/min per year. Chronic Kkidney disease persons (an eGFR less than 60
mL/min or a creatinine of more than 1.5 mg/dL in men or more than 1.3 mg/dL in
women) have about a 16% increase in cardiovascular mortality(Chobanian et al.,

2003b). In addition, poor controlling hypertension causes progressively renal
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impairment and accelerate risk of end stage renal failure(Couser, Remuzzi, Mendis,
& Tonelli, 2011).

Eye. Hypertension affects the retina, choroids, and optic nerve of
the eye. Hypertensive retinopathy, the most common vascular lesion of hypertensive
retinopathy, includes copper-wiring of arterioles, arteriovenous nicking, and arterial
macroaneurysms. Hypertensive choroidopathy often occurs in young adults with
malignant hypertension. Hypertensive optic neuropathy usually occurs in persons with
stage 2 hypertension (i.e., flame hemorrhages, optic disc edema, venous congestion,
and macular exudates) (Braunwald et al., 2001; Chobanian et al., 2003b; Frank,
2003).

3.4 Goals of hypertension Therapy

The ultimate public health goal of antihypertensive therapy is to reduce
cardiovascular and renal  morbidity and mortality. Since most persons with
hypertension, especially those >50 years of age, will reach the DBP goal once the
SBP goal is achieved, the primary focus should be on attaining the SBP goal.
Treating SBP and DBP to targets that are <140/90 mmHg is associated with a
decrease in CVD complications. In patients with hypertension and diabetes or renal
disease, the BP goal is less than 130/80 mmHog.

The Joint National Committee on Prevention, Detection, Evaluation, and
Treatment of High Blood Pressure (JNC 7) recommended the algorithm for
hypertension (figure 11) as the stepped-care approach(Chobanian et al., 2003a).

Essential hypertension is a chronic disease that affects many people’s life,
health and well-being. Therefore, reducing all modifiable risk factors is necessary for
all people to prevent and control hypertension. Both lifestyle modifications and
antihypertensive drugs are more effective methods of hypertension treatment. People
with hypertension can take advantages of lowering blood pressure by reducing risk of

developing cardiovascular disease in long-term period of time.
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3.5 The algorithm for hypertension

Lifestyle Modifications

v

Not at Goal Blood Pressure (<140/90 mmHg)  (<130/80mmHg for
those with Diabetes or Chronic Kidney disease)

Prehypertension

A

Initial Drug Choices

: |

Without compelling With compelling

Indications Indications
Hyi?r%gnlsion Stage 2 Drug(s) for the
(SBP 140-159 or Hypertension compelling indications
DBP 90-99 mmH (SBP >160 or Other antihypertensive
- mmHg) DBP >100 mmHg) drugs (diuretics, ACEI
Thiazide-type diuretics for 9 ' :

i Two-drug combination for ARB. BB. CCB) as

most. May consider most (usually hiazide-type " needed )

ACEI, ARB, BB, CCB or diuretic and ACEI, or ARB,
combination or BB or CCB)

\4
Not at Goal Blood Pressure

Il

v
Optimize dosages or add additional drugs until goal blood pressure is achieved.
Consider consultation with hypertension specialist.

Note: SBP = Systolic Blood Pressure, DBP = Diastolic Blood Pressure, ACEI = Angiotensin
Converting Enzyme Inhibitor, ARB = Angiotensin II Antagonist, BB = B-Blockers, CCB = Calcium
Channel Blockers

Source: the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of
High Blood Pressure (JNC VII) .

Figure 11 The algorithm for treatment of Hypertension
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3.6 Risk factors of essential hypertension

The factors influencing blood pressure in essential hypertension are divided
to 2 main factors.
3.6.1 Non-modifiable risk factors

Non-modifiable risk factors comprise genetic, age, gender, and race. The
risk of hypertension is 2 times in persons who have first-degree family with
hypertension, and it increases to 3.8 times in those who had two or more first-degree
family with hypertension before age 55 years (lzzo, Black, & Sica, 2008). In addition,
the prevalence of hypertension rises from increasing age. The Framingham study
revealed that persons with normal blood pressure at aged 65 years have a 90%
lifetime risk for developing hypertension when they survived to age 80 to 85
years(Chobanian et al., 2003a). Furthermore, the prevalence of hypertension in men
rises more rapidly than women until the fifth decade of life. Moreover, the prevalence
of hypertension in women is equal to or more than that in men during the six decade
of life. As compared with non-blacks, blacks get hypertension in the early adulthood,
have greater severity, and have greater risk for developing blood pressure-related
target organ damage (lzzo et al., 2008).

3.6.2 Modifiable risk factors

Modifiable risk factors comprise sodium intake, obesity, physical
inactivity, emotional stress, and alcohol consumption. According to the Weinberger’s
study, an increase of dietary sodium intake does not raise blood pressure in all persons
with hypertension. Those whose blood pressure rise in response for high-sodium diet
or fall with sodium restriction are called salt-sensitive. In addition, factors influencing
salt sensitivity are older age, low plasma renin level, increased sympathetic activity,
and impaired fasting glucose or diabetes mellitus (Weinberger, 2003). Furthermore,
blood pressure increases with growing body weight. Body fat distribution plays an
important role as a risk factor for hypertension (1zzo et al., 2008). A prospective study
over 15 years of follow-up, young adults with active lifestyle were 0.83 times less
likely to have hypertension than those with sedentary lifestyle (Parker, Schmitz,
Jacobs, Dengel, & Schreiner, 2007). Stressors such as socioeconomic position,
occupation stress or stressful environment can stimulate emotional stress, resulting in

a raise of blood pressure. Black men living in high-stress neighborhoods, blue collar
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workers and air traffic controllers were more likely to have high blood pressure (1zzo
et al., 2008). The amount and pattern of alcohol consumption increases the risk of
hypertension. The consumption of alcohol 210 g per week was an independent risk
factor for hypertension according to the Atherosclerosis Risk in Communities Study
(Fuchs, Chambless, Whelton, Nieto, & Heiss, 2001).

2.4 Factors affecting Blood Pressure

4.1 Dietary

Dietary behavior is the most potentially modificable determinants of
blood pressure level.  Blood pressure level is affected by diet composition and body
weight. Healthy eating pattern is necessary to maintain normal weight and promote
for maintaining health in persons with pre-hypertension and hypertension. From a
nutritional perspective, food consumption must contribute required nutrients without
too much energy intake. Excess dietary carbohydrates, proteins and fats are
accumulated as body fats, causing weight gain (B. M. McArdle, Campitelli, & Quinn,
2006). To maintain good health, individuals should food consumption and beverages
containing nutrients that are beneficial to health by all six types of nutrients;
carbohydrates, proteins, fats, vitamins, minerals and water. Most of the daily
carbohydrate intake should be consumed starchy carbohydrates and dietary fiber,
carbohydrates than refined sugar. Animal products such as meat, milk, cheese and
eggs, which are nutrients that high protein should be consumed in moderation. In
group of fats, saturated fat (i.e., cream of coconut, palm and coconut oil), trans fat (i.e,
margarine and butter) and cholesterol (i.e., organ meats, shellfish and egg yolks)
should be avoided to reduce the risk of cardiovascular diseases. Unsaturated fats (like
soybean and sunflower oil) should be consumed no more than nine calories per gram
in a day. High sodium intake is associated with high blood pressure because high
sodium intake increases blood pressure and risk of stroke and cardiovascular
disease(L. J. Appel, 2013). To reduce risk of high blood pressure and other
complications should consume less salt, consume an overall healthy diet and maintain
a healthy weight (L. J. Appel, 2013; Insel, Turner, & Ross, 2007). Therefore, adoption
of a healthy eating patterns such as a healthy diet, sodium dietary restriction and the
Dietary Approaches to Stop Hypertension (DASH) eating plan are the best way to
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achieve adequate nutrients within energy needs and reduce high blood pressure and
reduce risk of heart failure also.

Healthy diet links to nutrients, foods and health. It contains many diverse
food groups that offer sufficient calories for maintaining normal body weight.
Healthful eating requires moderation, variety and balance. More often, many people
suffer from chronic diseases such as heart disease, hypertension, diabetes and cancer
because all of them related to overconsumption and lifestyle choices. Healthy diet
also provides nutrients in the accurate proportion for supporting the optimal
functioning of the body. According to dietary guidelines from the American Heart
Association [AHA](Burr, Bredin, Faktor, & Warburton, 2011) and the American
Dietetic Association [ADA] recommended that all people should consume a healthy
diet which provides: 50% to 60% of calories from carbohydrate, no more than 10%
refined sugar, 10% to 20% of calories from proteins, 20% to 35% of calories from
total fats, no more than 10% of saturated fats, no more than 300 mg of cholesterol,
keep intake as low as possible in trans fat and (Insel et al., 2007). From the American
Dietetic Association’s recommendation suggested that high intake of foods rich in
dietary fiber offers many health benefits, including. (the American Dietetic
Association [ADA] , 2002 cited in (Insel et al., 2007).

The DASH diet (The Dietary Approaches to Stop Hypertension). The
DASH diet is recommended for person with pre-hypertension and hypertension
because it has been proven to lower blood pressure from the National Institutes of
Health’s studies. The DASH eating plan is a diet rich in fruits, vegetables, low fat or
non-fat dairy products. In addition, it includes whole grains, nuts and beans, lean
meat, fish and poultry that it has been explained to reduce high blood pressure. The
DASH Trial showed that DASH led to lowered blood pressure in persons with BPs in
the pre-hypertensive range or with the lower levels of stage 1 hypertension over 8 wk
period (Izzo et al., 2008). It is composed of the food groups: four to five servings of
fruits; four to five servings of vegetables; seven to eight servings of grain products;
two to three servings of low-fat milk and dairy products; two servings or less of lean
meat, fish, and poultry; and one serving of nuts, seeds, and dried beans (Brown,
2008). According to the Dietary Approaches to Stop Hypertension (DASH) study
group, persons with hypertension who adopted the DASH eating plan reduced blood
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pressure of 11.4/ 5.5 mmHg when compared with a classic western food(Truswell,
2003). Furthermore, persons with hypertension who brought to use the DASH eating
plan for eight weeks diminished blood pressure (5.5/3.0 mmHg) more than those who
increased vegetables and fruits at least five servings per day (2.8/1.1 mmHg)(L. J.
Appel et al., 1997). From the PREMIER study found that the group following the
DASH diet was most successful in existing hypertension control(L.J. Appel et al.,
2003). Moreover, the recent study suggested that the DASH diet in combination with
sodium restriction was more effective than the low-sodium control diet only(Svetkey
& Simons-Morton D, 1999). In the similar study found that this effect on lowering
blood pressure was shown in persons with hypertension, those aged 45 years and
older (Sacks et al., 2001; VVollmer et al., 2001).

Sodium Restriction.: Sodium is one of major minerals, to maintain proper
body water distribution and to regulate blood pressure and blood volume. The Food
and Nutrition Board put the adequate intake of sodium for adults at 1500 milligrams
per day. Thus, persons should diminish daily sodium intake as much as possible to
1.5 g of sodium or 3.8 g of sodium chloride (S. J. Appel, Moore, & Giger, 2006).
According to the dietary guideline of the Joint National Committee on Prevention,
Detection, Evaluation, and Treatment of High Blood Pressure (JNCVII), persons with
hypertension should consume sodium intake less than 100 mmol/day (2.4 g sodium or
6 g sodium chloride) (Chobanian et al., 2003b). Data of a descriptive study showed
that the average daily sodium intake of Thai people with hypertension was 7.76 gram,
that was higher than the recommendation of the JNC VII 3.23
times(Rujiwatthanakorn, 2004). According to The Fifth National Nutrition Survey of
Thailand reported that most Thai people use MonoSodium-Glutamate (MSG) in their
cooking estimated 77.8%. Rural households have used MSG more than urban
households. Using MSG of Thai people were classified by region in the following,
88.7% in Northeast region, 82.3% in Northern region, 79.1 % in Central and 51.7% in
South region. Therefore, sodium restriction is more important for enhancing normal
blood pressure among persons with hypertension or prehypertension in Thailand.

Sodium chloride or table salt, the most common form of sodium, consists

of 40% sodium by weight. One teaspoon of table salt (6 g) contains 2,400 mg of
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sodium. Sodium diet could be divided to three categories: high, moderate and low
sodium diet.

- High sodium-diet consists of salty seasonings and processed
foods which contain sodium chloride as their ingredients. Salty seasonings include
fish-sauce, oyster sauce and soy-sauce. Processed foods include pickled foods and
instant foods.

- Moderate sodium-diet includes instant foods, bread, and canned
foods which contains other sodium compounds (i.e., monosodium glutamate, sodium
bicarbonate, and sodium benzoate).

- Low-sodium diet includes foods that naturally contain sodium
such as meat, milk, fruits and vegetables (Intarumphan, 1987).

Thus, persons with prehypertension and hypertension should keep away
from high- and moderate-sodium diet to restrict daily sodium intake. The clinical
trials showed that a reduction of salt intake significantly lower blood pressure,
particularly in persons with hypertension, and those aged 45 years and older
(Midgley, Matthew, Greenwood, & Logan, 1996) ,including prehypertensive and
nonhypertensive individuals(L. J. Appel, 2013). From the recent systematic review
and meta-analysis showed that a modest reduction of salt intake in four or more weeks
result in significant decrease in blood pressure in both hypertensive and normotive
persons by regardless of sex and ethnic group. The results indicated that larger
reductions in salt intake will lead to larger drops in systolic blood pressure. This study
suggested that “The recent recommendations to reduce salt intake from 9-12 to 5-6
grams per day will have a major effect on blood pressure, but a further reduction to 3
grams per day will have a greater effect and should become the long term target for
population salt intake ” (He, Li, & MacGregor, 2013).

In Thailand, according to the recommendation of Working Group on Food
Based Dietary Guidelines for Thai People (2001), “Thai people should consume five
food groups in daily life. They are carbohydrates, proteins, fats, vitamins and
minerals. According to nutrition flag, the recommended daily intake of these food
groups are: eight to twelve ladles of rice or starches; four to six ladles of vegetables;
three to five servings of fruits; six to twelve tablespoons of meat and egg; one to two

cups of whole milk or low-fat milk. The amount of daily energy intake varies among
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people based on age, gender and physical activity. Children, women, and older adults
require 1,600 kcal/day; adolescents and men require 2,000 kcal/day. Labors,
agriculturists, and athletes require 2,400 kcal/day.” In addition, according to the
Dietary Reference Intakes for Thai people, adults should consumed daily sodium
intake less than 1.2 g in female and 1.45 g in male.

Weight Control: Body composition can be classified by body mass index
(BMI), which is calculated by dividing weight in kilograms by height in meters
squared. A BMI of between 18.5 and 24.9 kg/m? is defined as normal weight. A BMI
of between 25.0 and 29.9 kg/m? is defined as overweight, and a BMI of 30.0 kg/m? or
more is defined as obesity. In addition to BMI, the pattern of body fat distribution is
used to indicate obesity by using circumferences. Abdominal fat or android obesity is
“associated with an increased risk of cardiovascular disease (CVD) and premature
mortality. Waist circumstance is closely related to the size of abdominal fat” (Brown,
2008). Risk factors of CVD are waist circumference over 102 cm (over 40 inches) for
men and 88 cm (over 35 inches) for women. Nevertheless, persons with hypertension
should lose their weight to effect on their blood pressure lowering. According to a
recent meta-analysis study, a reduction of 5.1 kg in body weight decreased blood
pressure of 4.4/3.57 mmHg(Neter, Stam, Kok, Grobbee, & Geleijnse, 2003) . Thus,
persons with hypertension who have normal weight should maintain their current
weight, but those with overweight or obesity should lose weight into their normal
range.

Energy balance is determined by energy intake and energy expenditure
(calories expended through basal metabolic rate (BMR), diet-induced thermogenesis
(DIT), and physical activity). When caloric intake is more than energy expenditure
(positive energy balance) will be weight gain. When caloric intake is less than energy
expenditure (negative energy balance) will be weight lost (Brown, 2008; Corbin &
Lindsey, 2007). BMR and DIT are the only sources of energy expenditure, If
physical activity is missing from one’s lifestyle pattern. As a result, excess energy
nutrients will be stored as body fat, and body weight increases over time. Therefore,
the best way to develop a negative energy balance in persons with overweight or

obesity is to reduce calories and increase physical activity.
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Combining moderate-intensity aerobic exercise with a healthy food is
effective for a negative energy balance. This approach reduces feeling of intense
hunger and emotional stress, and protect against protein loss in skeletal muscle (W. D.
McArdle, Katch, & Katch, 2006). “Glucose and fats are used as energy sources during
exercise but in different proportions. High-intensity, short-duration activities are
primarily fueled by glucose from anaerobic energy formation. Fats are the primary
source of fuel from aerobic energy formation for activities of low-to moderate-
intensity, long-duration activities (i.e., brisk walking). The rate of energy formation
from fatty acids is four times slower than that from glucose. The effect of exercise
intensity on fuel preference from fats to glucose sources is characterized by a point at
45%-50% of maximum oxygen uptake (VOzmax) Or at moderate-intensity exercise”
(W. D. McArdle et al., 2006). Then, to maintain the achieved lower body weight,
persons should focus on a healthy food and moderate-intensity aerobic exercise.

However, adoption of healthy diets and aerobic exercise into daily life
requires a lifelong commitment from persons with high blood pressure. Successful
weight control is characterized by gradual weight loss from small, acceptable, and
individualized changes in dietary pattern and physical activity. Effective weight loss
program should target a long-term reduction in body weight of at least 5%-10% of
current body weight. It should provide a negative balance of 500-1,000 kcal/day,
resulting in gradual weight loss of 0.5-1.0 kg/week. It should also provide healthy
eating plans and physical activity that can be continued for life to maintain the
achieved lower body weight. A well-balanced, individually tailored food plan, a
gradually increased exercise program, and supportive behavioral techniques can be
effective and personally rewarding for weight management (S. R. Williams, 1999).
However, lack of nutrition knowledge and skills may lead to a more rigid approach to
self-regulation and the failure of dietary and body weight control in daily life (Brown,
2008). Therefore, persons with prehypertension should be able to know and
understand the importance of foods and physical activity for blood pressure control.
They should be able to identify their unhealthy dietary patterns, what dietary changes
need to be made, and how to select healthy foods and avoid unhealthy foods. They
should be able to know their nutrients intake according to servings of household

measurement by easily method, particularly salt or sodium intake. In prevention, they
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should be able to effectively choose of dietary and regulate to increase physical
activity or exercise in daily life. (i.e., being accustomed to salty taste, feeling of
intense hunger, and boring with regular exercise).

4.2 Physical activities and exercise

4.2.1 Physical activity has an important influence on blood pressure,
cardiorespiratory fitness, and overall cardiovascular disease (CVD) risk. Physical
activity contains body movement during exercise and daily living activities that is
profitable activity to improve fitness and health. Many studies demonstrated that
physical activity can lower BP in normotensive, pre-hypertensive and hypertensive
persons. In addition, a strong evidence supports the affirmation that a physical active
lifestyle can postpone or prevent the progress of hypertension and thereby the need
for antihypertensive drug. Furthermore, physical activity provides other benefits that
reduce risk of CVD, including great impacts on blood lipids, blood glucose level, and
body weight. Physical activity is inversely associated with CVD incidence and total
mortality(Simon-Morton, 2008).

4.2.2 Exercise is “the closest thing we will ever get to the miracle pill that
everyone is seeking. It brings weight loss, appetite control, improved mood, and self-
esteem, an energy kick, and longer life by decreasing the risk of heart disease,
diabetes, stroke, osteoporosis, and chronic disabilities (Atkinson H., 1997 cited in (W.
W.K. Hoeger & S. A. Hoeger, 2009). There are many definitions of exercise from
several experts including;

Exercise is “ a form of leisure-time physical activity that is usually
performed on a repeated basis over an extended period of time( exercise training) with
a specific external objective such as the improvement of fitness, physical
performance, or health”(Bouchard & Shephard, 1994).

Exercise is a subcategory of physical activity that is planned, structured,
and repetitive and purposive in the final or an intermediate objective the improvement
or maintenance of physical fitness (American College of Sports Medicine, 2009;
Thompson, 2003).

Therefore, exercise is referred to body movement which is planned,
structured and repetitive and aim to enhance good health related to physical fitness.

4.2.3 Classification of exercise
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Exercise can be classified into four basic categories including endurance,

strength, balance, and flexibility.

Endurance or aerobic exercises; activities are associated with heart,
lung, and circulatory system. They result in increasing of heart rate
and breathing. Because aerobic exercises make heart work harder,
they will improve the heart’s ability to pump so the body will take in
more oxygen. Health benefits are improving overall fitness, delay
and prevention many diseases such as diabetes, hypertension and heart
disease. Building endurance should make activities every day.
Examples of aerobic exercise include brisk walking, jogging, dancing,
biking, climbing stairs, swimming.

Strength exercises; they make building of muscle strength because
they force muscle to work against or resist to an object. So this type of
exercise is sometimes called resistance exercise such as lifting weights
and using a resistance band.

Flexibility exercises; This type of exercise will cause you the
flexibility to stretch the muscles and can help the body to stay.
Flexibility allows more freedom of movement in the body. Examples
of flexibility exercise include shoulder and upper arm stretch, calf
stretch and Yoga.

Balance exercises; they help prevent falls, so they are appropriated
with older adults for improving the body balance. There are many
lower body strength to promote body balance include Tai Chi, heel to
toe walk and standing on one foot(Aging, 2014).

National Institutes of Health, National Heart, Lung, and Blood

Institutes (2006) classified types of exercise to three groups;

1) Aerobic activity is defined as any physical activity that uses large

muscle groups and makes the body to use more oxygen increasingly.

Examples of aerobic activity are jogging, brisk walking, and cycling.

2) Resistance training or strength training is any physical activity that

can firm to enhance increasing strengthen of muscle tones and
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improving bone strength. An example of strength training is
dumbbells playing.

3) Flexibility exercise is an activity which stretch and lengthen the
muscles to improve joint flexibility, keep muscles limber and
preventing injury(National Institutes of Health, 2006).

However, these exercises have an ultimately final objective in order to
improve or maintenance the physical fitness for people who engaged in these exercise
programs.

4.2.4 Physical fitness is defined as “a set of attributes that people have or
achieve that relates to the ability to perform physical activity” (Caspersen, Powell, &
Christenson, 1985; U.S. Department of Health and Human Services, 1996). Physical
fitness is the capability of the heart, blood vessels, lungs, and muscles to perform at
optimal efficiency (Getchell, 1992). Physical fitness is classified to health-related and
skill-related fitness. In a part of health-related fitness has four components including
cardiorespiratory endurance, muscular strength and endurance, muscular flexibility,
and body composition as following;(W. W.K Hoeger & S. A. Hoeger, 2009).

1) Cardiorespiratory endurance; the ability of the circulatory and
respiratory systems to supply oxygen to the cells of body during
sustained physical activity.

2) Muscular strength and endurance; the ability of the muscles to
produce force during an activity by continuously performing without
fatigue(U.S. Department of Health and Human Services, 1996).

3) Muscular flexibility; the practicable range of motion around a joint or
group of joints without causing injury.

4) Body composition; the amount of lean body mass, fat mass and bone
in the human body.

In all aspects of preventive public health, the physical fitness program

should be on the health related components which it also contributes to overall

wellness.

4.2.5 Effect of exercise on physiological responses and adaptations in the

body.
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The aerobic exercise make the body responses through alternations in
many physiological processes and systems. The chronic effects of aerobic exercise
will effect on several systems including cardiovascular, respiratory, endocrine, bone

and skeletal muscle.

- Effect of exercise training on cardiovascular system

Increasing aerobic exercise results in responses of the cardiovascular and
respiratory system due to the body requirement of oxygen uptake. An increased
stimulation of the heart occurs to supply blood during aerobic exercise to the
exercising skeletal muscle. During aerobic exercise, the heart is increasingly
stimulated by the sympathetic nervous system and the same period the heart is
reduced the stimulation of the parasympathetic nervous system. So, the heart rate(HR;
the number of times the heart contracts per minute) and stroke volume (SV; the
amount of blood ejected per beat from left ventricle) increase during exercise. In
addition, the increase of heart rate and stroke volume will ultimately increase the
cardiac output(Q; the amount of blood pumped from the heart by each ventricle per
minute) following the formula to show the relationship between HR and SV in
determining Q(American College of Sports, 2010);

Q (L/min) = HR (beats/ min) X SV( L/beat)

In addition, the acute response in cardiac function is directly related to
exercise intensity. During aerobic exercise, large muscle groups will be involved and
demand to use increasing oxygen consumption. Cardiac output can be five- to six fold
greater (25-30L/min) than at rest (5 L/min) at maximal exertion. The elevated
pumping capacity of heart is led to increase in both HR and SV. The relationship of
HR and exercise intensity is linear. Thus, monitoring HR is a conventional method of
evaluated exercise intensity during the submaximal exertion (American College of
Sports, 2010). The heart will work more than normal situation influencing cardiac

output increasingly(McCarthy & Roy, 2012).

- Effects of exercise training on vascular function
Several beneficial vascular adaptations results from a prolonged

endurance training program. Trained individuals demonstration reduced systolic,
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diastolic, and mean arterial pressures under resting conditions. An exercise training is
effective among persons who are mildly hypertension as a therapeutic in treating
hypertension.  Furthermore, during submaximal exercise at any given intensity,
persons who are trained demonstrate lower SBP, DBP, and MAP (mean arterial
pressure). Furthermore, endurance exercise training improves the capability of the
vascular system to rearrange blood flow during the onset of exercise and enhances
increasing of capillarity within the muscle. Thus, trained muscle displays a developed
capacity to extract oxygen from the blood transportation(American College of Sports,
2010).

- Effects of exercise training on skeletal muscle

According to National Strength and Conditioning Association(NSCA)
recommended that major changes with aerobic endurance exercise in skeletal muscle
are 1) an increasing in capillary density, 2) an increase in mitochondrial density and
3) an enhancement in oxidative enzyme activity. More capillaries can improve
exchange of oxygen, nutrients, and waste products between the blood and working
muscle. More increasing mitochondria will speed up the breakdown of nutrients to
energy and oxidative enzyme activity rise rapidly in response to aerobic endurance
training (McCarthy & Roy, 2012).

Exercise is an important physical activity which enhance for prevention
and treatment of hypertension. Exercise in people with high blood pressure, whether it
is increase endurance or strength of muscles. Both of these are beneficial to the body
of all age groups did not differ, whether adults or the elderly, the results of this
exercise will cause physiological changes in the body. Oxygen and substrate in
skeletal muscle are increasingly required during physical exercise, as metabolites and
carbon dioxide are removed as well. Alterations in metabolic are affected by
chemical, mechanical and thermal. Cardiovascular and ventilatory function will
response to these increased demands(Burton, Stokes, & Hall, 2004). Due to the
moderate intensity exercise has a direct effect on blood vessels and endothelial
function by reducing the secretion of hormones that affect the contractions of blood
vessels (vasoconstrictors). The sympathetic nervous system and the mechanism of

endothelial will be reduced by nitric oxide reduction in blood vessel that flexibility
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are better blood pressure control to normal levels, reduce the accumulation of
cholesterol and triglycerides. It increases HDL levels in the blood and improves the
function of the heart and blood vessels [cardiovascular fitness and resting heart rate]
(Huonker et al., 1998). Substantial evidence supports reductions in resting blood
pressure within participants engaged in regular dynamic aerobic and resistance
exercise (Devereux, Wiles, & Swaine, 2010; McGowan et al., 2007; Millar, Levy,
McGowan, McCartney, & MacDonald, 2013; A. C. Taylor, McCartney, Kamath, &
Wiley, 2003). Blood pressure reduction has long-term effects in reducing the risk of
heart disease and stroke. Thus, exercise is a main factor in risk reduction of

developing hypertension and /or dying from heart disease, and other chronic diseases.

4.2.6 Mechanism of blood pressure due to exercise

Potential mechanisms for reductions in BP after endurance exercise.
During exercise, when the heart's metabolism increases, intrinsic metabolic
mechanisms stimulate vasodilation of the coronary vessels and thus increase coronary
blood flow. In addition, when we start to do exercise, blood flow through skeletal
muscles increases due to vasodilation resulted from cholinergic sympathetic nerve
fibers. In consequence, intrinsic metabolic vasodilation appears during exercise.
Because cardiac output is able to rise by many factors during exercise, an increased
proportion of a higher total blood flow will effect on heart and skeletal muscles.
Heart rate increases caused by higher activity of the sympathetic nerve and lower
activity of the vagus nerve. Furthermore, the venous return is increasing due to higher
activity of the skeletal muscle pumps and expanded breathing. The contractility of
cardiac increases, combined with decreasing of total peripheral resistance, resulting
in a higher stroke volume. The sympathetic nervous system, the heart rate and the
total peripheral resistance will influence with baroreceptors in the aortic arch and
carotid sinuses. The baroreceptor reflex can result in a lower pressure when the
carotid sinuses are manipulated. Otherwise, other mechanisms can affect blood

volume, lead to regulate blood pressure(Student Online Learning Center, 1998).
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Figure 12 To explain about mechanism of blood pressure due to exercise
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exercise, exercise training effects on the important systems in human body including
neurohumeral adaptation and structural adaptation and increasing of nitric oxide.
Neurohumoral adaptation will change by improving of insulin sensitivity which it
makes the body decrease insulin resistance. As the result from reduction of insulin
resistance will affect to decrease sympathetic outflow and sympathetic nerve activity
leading to vascular resistance reduction. In addition, exercise training effects on
structural adaptation by changing of vascular responsiveness and vasoactive stimuli,
resulting in a-adrenergic vasoconstriction reduction and a-adrenergic receptor
stimulation. Both of them lead to decrease endothelin-1 level and norepinephrine
level, influencing to reduction of vascular resistance. Furthermore, exercise training
effects on increasing of nitric oxide leading to vasodilatory function and be able to
increase blood flow in human body resulting in vascular resistance reduction.
Moreover, when vascular resistance reduction will occur blood pressure
reduction(L.S. Pescatello et al., 2010).
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Therefore, exercise training results in changing of neurohumeral
adaptation and structural adaptation and nitric oxide increasing , effecting on blood

pressure reduction in the human body.
4.2.7 Health benefits of exercise

Improvement in Cardiovascular and respiratory function

Increased Maximum oxygen uptake

Lower myocardial oxygen costs for a given absolute submaximal

intensity

Lower heart rate and lower blood pressure at a given submaximal

intensity

Increased capillary density in skeletal muscle

Reduction in coronary artery disease risk factors

- Reduced resting systolic/ diastolic pressure

- Increased serum high-density lipoprotein cholesterol and decreased
serum triglycerides.

- Reduced total body fat and intra-abdominal fat
- Reduced insulin needs and improved glucose tolerance

Decreased mortality and morbidity

- High activity and/or fitness level are associated with low dead rates
from Coronary artery disease

- High activity and/or fitness level are associated with low incidence
rates for combined cardiovascular disease, coronary artery disease,

cancer of the colon, and type 2 diabetes.
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Other assumed benefits

Enhanced feelings of well-being / performance of work

Decreased anxiety and depression

Reduced risk of falls and injuries from falls in older persons

Effective therapy for many chronic diseases in older adults

Source : adapted from American College of Sports Medicine.({Alexander LL).
ACSM’s Guidelines for Exercise Testing and Prescription( 8" ed.) Philadelphia :
Wolters- Kluwer Health Ltd.

4.2.8 Components of the exercise prescription

According to ACSM’s recommendation about components of the exercise
prescription follow a similar format by using the FITT principle: F=frequency, I=
intensity, T=time or duration and T= type of exercise. The components of the
exercise prescription have affected to physiological response of body as well as the

environmental conditions.

-Frequency and Time (or duration)

According to ACSM recommends about exercise duration is 20 to 60
minutes of continuous aerobic activity. Initial goals should be set reasonably so that
people can achieve set goals with exercise sessions of moderate duration (20 to 30
minutes). Multiple sessions of short duration (-10 minutes) may be necessary for
severely decondition. When the people can adapt to training without evidence of
undue fatigue or injury, expanding of exercise duration should be established to
improve beneficial health. For moderate to higher levels of fitness, people can
perform exercise 3 to 5 sessions per week are recommended. People with a low level
of fitness benefit from multiple short daily exercise sessions. In addition, frequency is
related with both intensity and duration of exercise. The number of exercise sessions
per week may adjust to people preferences and are based on caloric expenditure goals,
and restrictions by lifestyle. Furthermore, ACSM’s recommends that a reasonable

approach in prescribed exercise programs is to target a weekly exercise caloric
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expenditure of approximately 1000 kcal. In order to achieve optimal physical activity
levels, the goal is to bring the weekly expenditure closer to 2000 kcal as health and

fitness warrant.
-Intensity / activity dose

Intensity of exercise determine the total caloric expenditure during a
performing session. ACSM provides the recommendation that the intensity of
exercise be prescribed at 60 to 90% of maximum heart rate (HR max). Nevertheless,
people with a very low initial level of fitness respond to a low exercise intensity, for
example 30 to 60% of HR max. The level of exercise intensity is determined by
considering priority several important factors including: the individual's fitness level,
risk of cardiovascular or orthopedic injury, usage of medications that may influence

heart rate, an individual's preferences for exercise.

According to Warburton et al. (2006) suggested that determination of a
person’s maximum heart rate offers a mean of estimating the training heart rate
range. To establish level of exercise intensity on the basis of an individual’s heart rate

To calculate the target heart rate zone follow these steps(Warburton, Nicol, &
Bredin, 2006).

Formula for estimating maximum heart rate (HR max):
Formula for estimating target (training) heart rate:

HRmax X (percentage of exercise intensity) (i.e. 50%, 60%, 70%,
80% etc).

The basis of intensity level of exercise(American College of Sports Medicine, 2014).

o Very light- intensity exercise ( <57% of HRax)

e Light- intensity exercise (57% - 63% of HRax)
e Moderate - intensity exercise (64% - 75% of HRmax)
e Vigorous - intensity exercise (76% - 95% of HRax)
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For example, a 50- year-old would calculate her target heart rate zone

for moderate - intensity exercise as follow;

HR mx=220—age = 220-50 = 170 beats.min*

64% training intensity = 0.64 x 170 108.8 beats.min *

75 % training intensity = 0.75 x 170 127.5 beats.min *

To get fitness benefits, our example would have to exercise at an intensity

that increases her heart rate to between 109 and 128 beats.min * .

ACSM (2014) recommended that determination of a person’s maximum
heart rate and resting heart rate offers a mean of estimating the heart rate
reserve(HRR)(American College of Sports Medicine, 2014). To establish level of
exercise intensity on the basis of an individual’s heart rate . To calculate the target

heart rate zone follow these steps:

Formula : Target Heart Rate(THR) = [(HRmax — HRyest) X %intensity
desired] + HRegt

For example, awoman 50- year-old would calculate her target heart
rate zone for moderate - intensity exercise by heart rate reserve (HRR) method as

follow;
Available test data: HRpax :170 beats.min ™ and HRye : 80 beats.min™
1) Calculation of HRR :
HRR = (HRmax — HRest)
HRR = (170 beats.min * — 80 beats.min™) = 90 beats.min ™
2) Determination of exercise intensity ( 40% - 60%) as % HRR:

% HRR = 0.4 X 90 beats.min* = 36  beats.min *

1

% HRR = 0.6 X 90 beats.min * 54  beats.min "
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3) Determine THR range:
Target Heart Rate (THR) = (% HRR) + HR gt
To identify lower limit of THR range:
THR = 36 beats.min ™ + 80 beats.min™ = 116 beats.min™
To identify upper limit of THR range:
THR = 54 beats.min ™ + 80 beats.min™ = 134 beats.min™*
Thus, Target Heart Rate(THR) range is 116 beats.min™ to 134 beats.min™

The Borg Scale Ratings of Perceived Exertion ( RPE) is measurement of
physical activity intensity level. It is used widely and reliable indicator to monitor
and guide exercise intensity. Physical feelings are including, increased breathing rate,
increased heart rate, increased sweating and muscle exhaustion. The level of exertion
during exercise will be subjectively rated to scale in individuals(American College of
Sports, 2010). Developed by Gunnar Borg, it is often also referred to as the Borg
scale.

Two RPE scales are widely used :

1) The original Borg scale or category scale (6 to 20).
2) The revised category-ratio scale - Borg CR 10 scale (0 to 10 scale).

In addition, The Borg Scale Ratings of Perceived Exertion ( RPE) is more
useful for monitoring the intensity of exercise program in each individual. The scale
will be beneficial to manage a limited amount of energy to complete in daily
performance. RPE will measure the endeavor and help maintain a level of exertion in

individual also.

For this present study, the category ratio rating of perceived exertion (
Borg scale 6-20) will be used in measuring exercise intensity level. The RPE scale has
been presented to be a valid instrument in which to assess perceived exertion and
quantification of exercise intensity in a diversity of population. (Foster, 1998; R. E.

Gearhart et al., 2001). For the session RPE, The intraclass correlation coefficient was



o1

0.88. The RPE is a reliable method to quantify various intensities of resistance
training (Day, McGuigan, Brice, & Foster, 2004; R. F. Gearhart, Jr. et al., 2002). The
findings of Gearhart and college studying by repeated exercises in both of the high
intensity and low-intensity protocols to evaluate the test retest reliability of the RPE
measure, they found that the correlation values ranged from 0.73 to 1.00. In addition,
this measure can be easily record in an exercise training diary and assistant guides of

training.

Figure 13 The category ratio rating of perceived exertion (RPE) scale

Borg | BorgCR Level of Physical signs
CR 6-20 10 exertion
6-7 0 Rest None
8-9 1 Very easy None
10-11 2 Easy Sensation of movement
12-13 3 Moderate Stronger sensation of
movement
14 4 Somewhat hard | Warmth or light sweating
15 5 Hard Sweating
16 6 Harder Moderate sweating
17 7 Very hard Moderate sweating, but
con still talk
18 8 Extremely hard | Heavy sweating, can’t talk
19 9 Maximum effort | Very heavy sweating, can’t
talk
20 10 Maximum effort Exhaustion

Source : Day, M. L., McGuigan, M. R., Brice, G., & Foster, C. (2004). Monitoring exercise
intensity during resistance training using the session RPE scale. J Strength Cond Res, 18(2),
353-358. (American College of Sports Medicine, 2014; The Victorian Ministry of Health,
2013).
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Talk test is another simple method of monitoring exercise effort.
Especially, benefits of talk test is to prevent overly intense exercise. During endurance
exercise, your breathing rate will increase but you should not work out so intensely
that you cannot speak comfortably. The talk test has been demonstrated to be an
effective gauge of intensity for several various types of activities(Fahey, Insel, &
Roth, 2007). Therefore, talk test is an easy and reliable method to measure intensity of
exercise. As following below;

- If you can talk and sing a song without gasping at all, your
exercising is a low level.

- If you cannot sing, but you can comfortably talk, you’re exercising
at a moderate level.

- If you cannot say more than a few words without puffing for
breath, you are doing at the vigorous- intensity.

Determining the training intensity of exercise program will help
considerate to achieve the personal fitness goals. In addition, individuals who get
exercise at around a 50 % training intensity or moderate intensity will obtain
significant health benefits by improving health and metabolic physical fitness. Level
of exercise intensity is an important factor to definite activity dose. Many various

measurements of exercise intensity are presented in table
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Table 3 Measuring of exercise intensity (Profile, 2014)

Methods of Estimating Intensity of Cardiorespiratory and Resistance Exercise

Cardiorespiratory Endurance Exercise

Relative Intensity Intensity (%VO,,.. ) Absolute
Relative to Maximal Exercise Intensity
Capacity in MET
Intensity | %HRRor | %HR,, | %VO,,, | Perceived 20METs 10METs 5METs MET
%VO, R Exertion %VO,x | VO, | %V,
(Rating on 6-
20 RPE Scale)
Very <30 <57 <37 Very light < 34 <37 <44 <2
light (RPE<9)
Light 30 -<40 57 -<64 | 37-<45 Very light to 34-<43 37-<46 44-<52 2.0-<3
fairly light
(RPE 9- 11)
Moderate | 40 -< 60 64-<76 | 46-<64 Fairly light to 43-<62 46-<64 52-<68 3.0-<6
somewhat hard
(RPE 12-13)
Vigorous | 60 =< 90 76-< 96 64-<91 somewhat hard | 62-<91 64-<91 68-<92 6.0-<8.8
to very hard
(RPE 14-17)
Near =90 > 96 > 91 = Very hard >91 >91 >92 >8.8
maximal to (RPE 218)
maximal

HR ., . maximal heart rate ; HRR, heart rate reserve; MET, metabolic equivalent; RPE, rating of perceived exertion;

ma:

VO , maximum oxygen consumption; VO R, oxygen uptake reserve. Adapted from American College of Sports

2max

Medicine(2014). ACSM’s Guidelines for Exercise Testing and Prescription. (9‘h edition). Philadelphia, Lippincott

Williams & Wilkins.

- Type of exercise

There are several varieties of exercise activity that people can select to
perform. In each person will choose a kind of exercise to perform and continue them
in daily life. Most people tend to focus on one type of activity or exercise and think
they are doing enough. Individuals may perform different types of exercise in varying
proportions, depend on your goal and your program. Many common physical
activities are demonstrated in table 4(Phillips & Capell, 2009).
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Table 4 Examples of types of other physical activities

Level of activity intensity

Light <3METs

Moderate 3—-6 METs

Vigorous > 6 METs

Walking
- Walking slowly around

Walking
- Walking 3.0 mph=3.3

Walking, jogging &running
- Walking at very brisk

home= 2.0 METs METs pace (4.5 mph)= 6.3
- Walking at very brisk METs
pace (4 mph)= 50| - Jogging at 5 mph=8.0
METSs METSs
- Running at 7 mph= 11.5
METSs
Household / occupational Household / occupational | Household / occupational
- Sitting-using computer; | - Cleaning —washing car, - Carrying heavy loads
work at desk = 15 clean garage = 3.0 such as bricks = 7.5
METs METs METs
- Standing — making bed, | - Carpentry-general =3.6 | - Heavy farming as
washing dishes, ironing, METs bailing hay = 8.0 METs
preparing food = 2.0-| - Carrying& stacking | - Digging ditches = 8.5
2.5 METs wood = 5.5 METs METs
Leisure time & sports Leisure time & sports Leisure time & sports
- Arts &crafts playing | - Table tennis = 4.0| - Soccer competitive = 10

cards = 1.5 METs

- Fishing -sitting = 2.5
METs

- Playing musical
instrument = 2.0-2.5
METs

METs

- Badminton/ basketball
shooting = 4.5 METSs

- Bicycling on flat (10-12
mph) /
leisurely = 6.0 METs

swimming

METs
- Swimming -moderate =
8-10 METs

Source : adapted from Table 8.3 Examples of Types of physical activities (Data from Phillips, E.M.&
Capell, J.(2009). The Exercise Prescription. In S. Jonas,& E.M. Phillips. ACSM’s Exercise is

Medicine™ : 4 Clinician’s Guide to Exercise Prescription. Philadelphia: Lippincott Williams&

Wilkins; p.105.
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Although, each type is different but doing them will give more health
benefits, maintain a good health and help to reduce burden from many chronic
diseases. From the above reason showed that regular exercise/ physical activity is
more effective in reducing high blood pressure, preventive hypertension and delay

development of other coronary artery diseases.

WHO(2011) recommends about physical activity for health that “ adults
aged 18-64, physical activity includes leisure time physical activity, transportation
(i.e. walking or cycling), occupational (i.e. work), household chores, play, games,
sports or planned exercise, in the context of daily, family, and community activities.
The recommendations suggest to improve cardiorespiratory and fitness of muscle,
bone health, reduce the risk of NCDs and depression as following :

1. Adults aged 18—64 should do at least 150 minutes of moderate-intensity
aerobic physical activity throughout the week or do at least 75 minutes of vigorous-
intensity aerobic physical activity throughout the week or an equivalent combination
of moderate - and vigorous-intensity activity.

2. Aerobic activity should be performed in bouts of at least 10 minutes
duration.

3. For additional health benefits, adults should increase their moderate
intensity
aerobic physical activity to 300 minutes per week, or engage in 150 minutes of
vigorous- intensity aerobic physical activity per week, or an equivalent combination
of moderate - and vigorous-intensity activity.

4. Muscle-strengthening activities should be done involving major

muscle groups on 2 or more days a week” (World Health Organization(WHO), 2011).

The American College of Sports Medicine (Profile) recommend that the
exercise program should be encouraged to enjoy and people can consolidate in their
lifestyles. Therefore, the ACSM exercise prescription to control hypertension is
consisted of aerobic exercise and strength training exercise which this combination
aims to maintain and improve cardiorespiratory and muscular fitness and total health

function. In 2014, ACSM’s physical activity recommendations for adults suggest at
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least 30 minutes of moderate intensity physical activity, five days per week, or 20
minutes for vigorous physical activity, three days per week. (American College of
Sports, 2010). In addition, ACSM suggest that interval training may be an effective
way to increase the total volume and/or average exercise intensity performed during
an exercise session and may be beneficial for adults(American College of Sports
Medicine, 2014). In the similarity with The Centers for Disease Control and
Prevention (CDC) recommends about exercise prescription following;
Cardiorespiratory Exercise prescription recommended for healthy adults
adopted from American College of Sports Medicine, Quantity and Quality of Exercise
for Developing and Maintaining Cardiorespiratory, Musculoskelatal, and Neuromotor
Fitness in Health Adults:Guidance for Prescribing Exercise. Position Stand. Cited
from (Garber et al., 2011).
1) Adults should perform at least 150 minutes of moderate-intensity exercise per
week
2) Exercise suggestions can be performed through 30-60 minutes of moderate-
intensity exercise (five day per week) or 20-60 minutes of vigorous-intensity
exercise (three day per week).
3) One continuous session and multiple shorter sessions (of at least 10 minutes)
or both acceptable to accumulate preferred amount of daily exercise.
4) Ongoing progression of exercise time, frequency and intensity is
recommended for best adherence and least injury risk.
5) People unable to meet these minimums can still benefit from some activity.
Moreover, all of the exercise recommendations for hypertension focus on
aerobic exercise as a primary activity. Khan and friends recommended from The
Canadian Hypertension Education Program about Physical exercise for hypertensive
patients to reduce their blood pressure, prescribe the accumulation of 30 min to 60
min of moderate intensity dynamic exercise (such as brisk walking, jogging, cycling
or swimming) four to seven days per week in addition to the routine activities of daily
living . Higher intensities of exercise are no more effective (Khan et al., 2009). From
the recent study, an elevated blood flow during moderate-intensity aerobic exercise
increase systolic blood pressure in the first few minutes, and diastolic remains

relatively unchanged. After a session of sustained moderate-intensity aerobic exercise,
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systolic blood pressure temporarily reduce below pre-exercise levels for up to 12
hours in persons with hypertension and those with normal blood pressure (W. D.
McArdle et al., 2006).

American Heart Association (Ross et al., 2014) recommended about
physical activity/ exercise for overall cardiovascular health benefits to the heart,
lungs, and circulation, performing any moderate-to vigorous-intensity aerobic activity

by following in this guidelines;

1) Exercise for most healthy people should get 30 minutes of moderate-
intensity exercise /day in weekly or at least 5 day or total 150 minutes per a week
such as brisk walking.

2) Or people can get 25 minutes of vigorous aerobic activity at least 3
days in weekly or a total 75 minutes, or a combination moderate and vigorous
intensity activity.

3) People should include moderate to vigorous intensity muscle
strengthening activity at least 2 days in weekly.

4)To lowering blood pressure or cholesterol should get 40 minutes of
moderate to vigorous physical activity 3 to 4 times per week(American College of
Sports Medicine, 2014).

In fact, exercise will be performed to improve or maintain specific
components of physical fitness (Kesaniemi et al., 2001) leading to promote health
benefits such as reduction of the risk of dying from heart disease and reduction of
developing high blood pressure or other non-communicable diseases and helping
reduce blood pressure in some persons with hypertension (National Center for
Chronic Disease Prevention and Health Promotion, 1999).

4.2.9 Components of the Exercise Training Session (American College of
Sports Medicine, 2014; Profile, 2014).

The ACSM recommends about preparing exercise training session to
improve health and fitness which it should include the following four phases:

1) Warm-up phase; this phase compose of a minimum of 5-10 minute of
light to moderate intensity aerobic. This warm-up is a transitional phase that permits
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the body to adjust to the changing physiologic, biomechanical, and bioenergetics
demands placed on it during the conditioning or sports phase of the exercise session.

2) Conditioning phase and /or sports-related exercise; this phase specifics
about modes of exercise

3) Cool-down phase; it will be performed following the conditioning
phase involving aerobic and muscular endurance activity of light-to-moderate
intensity lasting at least 5-10 min. This phase aim to allow for a gradual recovery of
heart rate and blood pressure and remove metabolic end products from the muscles
used during the more intense exercise conditioning phase.

4) Stretching phase; this phase is separated from the warm-up and cool-
down phases and may be performed at least 10 min after the warm-up or cool-down
phase.

4.2.10 Effect of exercise activity to blood pressure, heart rate and physical
fitness

Whelton and college conducted meta-analysis study about effect of
aerobic exercise program on blood pressure from 54 experimental studies with
random sampling and paralleled group design, 2,419 participants, aged between 21-79
years, 3 weeks to 2 years of program duration. From data synthesis is found that
aerobic exercise was associated with a significant reduction in mean systolic and
diastolic blood pressure -3.84mmHg and -2.58 mmHg, respectively. Types of physical
activity such as walking, jogging, riding bicycle or others can decrease blood
pressure. All levels of physical activity, blood pressure reduction are not different but
moderate physical activity had the trend to reduce the diastolic pressure (effect size -
3.55, 95%Cl= -4.76 to -2.35) more than light physical activity (effect size-
2.71,95%CI=-4.05t0-1.36) and vigorous one (effect size -1.52,95%CI=-2.82t0 -0.22).
Aerobic exercise can reduce blood pressure in both normotensive and hypertensive
persons. This study mentioned that aerobic physical activity has more beneficial for
prevention and treatment of high blood pressure as it should be considered a key
component of lifestyle modification (P. K. Whelton et al., 2002).

From the similarity meta-analysis study was to evaluate the influence of
exercise program characteristics on blood pressure response to dynamic physical

training in normotive and hypertensive persons from 44 randomized controlled
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intervention trials, 2,674 participants, average aged group range between 21-79 years,
duration of training 4 weeks to 52 weeks, training frequency ranged from one to seven
weeks, 30-60 minutes per session. Most of the exercises were walking, jogging and
running. The results showed that the reduction of blood pressure in response to
dynamic physical training averaged 3.4/ 2.4 mmHg (P< 0.001). Blood pressure
changing of some studies were not related to weekly frequency, time per session, or
exercise intensity ranging from 45-85% approximately. Furthermore, the evidence
that exercise training from three to five times per week, 30-60 minutes per session at
an intensity of about 40-50% of maximal exercise activity result in effectiveness
with blood pressure reduction. From evidence, dynamic aerobic training can reduce
blood pressure average and peak oxygen uptake increased significantly 11.8%,
whereas heart rate and body mass index decreased 6.8% and 1.2%, respectively
(Fagard, 2001).

2.5 Arm Swing Exercise

Arm Swing Exercise (Prasertthai et al.) is a kind of Chinese exercise that
may improve blood pressure reduction, increase physical fitness, and suitable for
people in rural area. The arm-swing exercise was called "Ta Mo Yi Jin Jing", which is
the bible change tendons of the Indian monks which the Chinese called them “Ta
Mo”. They have traveled to China to teach Buddhism and settled there for decades.
The Indian monks (Ta Mo) invented motion of exercises to promote healthy for other
monks and save it as a bible on the arm swing exercise therapist. Arm Swing
Exercise (Prasertthai et al.) is a kind of Chinese traditional medicine which is an
ancient culture heritage of China. The arm swing exercise therapy is used to modify
the conditions of the tendons with the exercise by the swing arm, which would result
in the blood circulation in circulatory system to function better. In addition, arm
swinging is well known for its effectiveness in increasing physical strength and
building up resistance many diseases. It is also therapeutically useful in treating
certain chronic diseases such as bronchitis, stomach and intestinal diseases, high

blood pressure, depression and anxiety(Rassameethum foundation, 1993).
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5.1 Preparing for arm swing exercise

Your clothes should be loose. The arm swing exercise should perform in a
quiet environment and natural or clean air. If your stomach is full, do not practice.
While you are doing arm swings you should feel very relaxed and comfortable during
and after your exercise. If you feel uncomfortable experiences such as dizziness, chest
pain, nausea or extreme fatigue, you should reduce the number of sessions or stop the
exercise for the time being. These problems are most often caused by swinging too
many times and swinging with too much force. In contrast if you have not been
training continually you may expect to feel inflexibility in the shoulders from lactic
acid accumulation due to your inappropriate condition.  After the exercise, you
should continue standing for a couple of minutes, then do some relaxing exercises
(cool down) before returning to normal activities.

5.2 Basic principle of Arm-swing exercise

1) Stand both feet separated out from each other a distance equal to the
shoulder.
2) Both hands are naturally released. Your fingers are loosen and don’t

close up them together. Palm facing to backwards.

Figure 14 Picture of Arm swing exercise

Source: adopted from Rassameethum foundation(Rassameethum
foundation, 1993).

3) Abdomen is contracted out. Waist should be straight and stretched
back out. Bones of the neck are relaxed. Head and mouth should be in

accordance with natural conditions.
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Toes are pressed down and griped on the floor. The heels pedal to
exert a force on the ground firmly until the base of the feet and
stomach muscles feel tight, as applicable.

Both eyes should look straight to the point and then look at the target
point. Leave your worries or thoughts distracted and out. To focus on
the overall feeling in your feet only.

The swing arm is made by hand, gently swing your arms forward.
Which corresponds to the term "space and light". Swinging arms
forward without exertion. Try to keep the height of the swing arm to a
level that is natural is not too high, forcing the body to an angle of
about 30 degrees. To make a concentration by counting one, two,
three ..... and so on. In the meantime, you do not forget the force with
the heel and upper arm carefully. When hands hanging straight,
upswing to exert a little backwards. Which corresponds to the term
"tight or heavy". Swing the arm back to the height of the arms to the
torso about 60 degrees (Rassameethum foundation, 1993)

5.3 Benefits of Arm swing exercise (Thailand Health Promotion
Foundation, 2013)

1)
2)
3)
4)
5)
6)
7)
8)
9)

Reduce high blood pressure

Reduce restoring of fat

Release stress and tension

Reduce plasma glucose

Help reduce your chances of heart disease.

Reduce shoulder and neck pain from working

Help to make the deterioration of the knee was slower.
Help the body feel rejuvenated

Help to solve office syndrome

5.4 Contraindications for arm swing exercise

1)
2)

Mpyositis at shoulder or arm / Frozen shoulder

Past history of Epilepsy
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3) Past history of Asthma

4) Past history of Cardiovascular disease/ Cardiovascular symptoms.

5) Post operation of arm, shoulder and breast

Physical activities and exercises which are more convenient to perform
that may be more appropriated for prehypertension group in rural than fitness training
in gym. To get mild to moderate- intensity physical activity, arm swing exercise will
be prescribed following in exercise program. During the intervention phase, people
can monitor their exercise’s tolerance and adjust the intensity of exercise using talk
test. Furthermore, persons with sedentary lifestyle should begin with slowly at a lower
intensity and shorter duration than the final goal. People can start from 10-minute
their activities (arm- swing) two days/week and progressively increase over several

weeks or months to 30 minutes arm- swing three days/week.

5.5 Research findings related to Arm swing Exercise

Pradungjit (2001) studied on the effect of arm swing on the heart rate,
systolic blood pressure, diastolic blood pressure and body weight of elderly with
different exercise time. The 30 female participants was purposive sampling, aged
between 60-70 years. All participants were divided into three subgroups according to
their resting heart rate, one control and two for experimental group. The experimental
groups were asked to perform in a 12 weeks arm-swing period but with different at
lengths of time. The arm swing regimen for the first experimental group form first to
fourth week, fifth to eighth week and ninth to twelve week was 10, 15and 20
minutes, respectively whereas the second experimental group was 10,20 and 30
minutes as the same period. The results showed that the effects of the exercise on the
resting heart rates and blood pressure at rest and the weight loss were not significantly
difference at 0.5 level between the two experimental group, but were between those
and the control group only diastolic blood pressure at 4 week and 8 week (Pradungjit,
2001).

Leelayuwat and colleges studied on the effect of arm swing exercise
(Prasertthai et al.) on glycemic control, oxidative stress and cardiovascular risk in
nine male and 34 female type 2 diabetic patients age 35-70 years in urban area in
Khon Kaen province. All participants performed two study periods consecutively. The
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participants had to performed 30-minute arm swing exercise per day, 3 days per week
for 8 weeks. Eight weeks before exercise period they kept daily life without regular
exercise. The research result indicated that HbAlc concentration was 0.2% lower
after the ASE training compared with the control period. plasma MDA concentration
decreased significantly in the ASE training(p<0.05). In other blood parameters were
not different between periods (Leelayuwat N et al., 2008).

An experimental research was conducted on the kinds of exercise by
Kesinee saelao and Vijit Kanungsukkasem in Thai elderly women. The participants
were separated into 3 groups: 15 persons for doing arm swing exercise; 17 persons
for walking exercise; and 15 persons for walking combined with arm swing exercise.
All three experimental groups spent 50 minutes per day, 3 days a week for activities.
The outcome indicated that the group which did arm swing exercise had more
muscular strength and endurance, flexibility of body and balance than others with the
statistic level of significance in 8™ week( p <0.05). Both of arm swing exercise group
and walking exercise were significant increasing in muscular strength and endurance,
flexibility of body and balance at the .05 level. For the group which walking
combined with arm swing exercise, they had no significant difference in health related
physical fitness and balance. The explanation is that arm awing and walking exercise
can improve health related physical fitness in the elderly people (Saelao &
Kanungsukkasem, 2010).

Jewpattanakul and colleges studied the effect of the arm swing exercise
with family participation program on exercise behaviour in elderly with essential
hypertension. The sixty-two essential hypertension patients were randomly selected
into the study group and control group with 31 in each group. The study group got the
arm swing exercise program with family supports during the program but the control
group did only the exercise. The results showed that the exercise behaviors of the
study group were better than that of the control group significantly. The research
findings suggested that family members have effected to help promoting and
encouraging the elderly to perform exercise consistently(Jewpattanakul, 2012 ).

In sum up, Arm swing exercise is suggested that it can help reduce blood
pressure in some people with hypertension and help maintain healthy bones, muscles,

joints and prevent some kinds of cancer(Rassameethum foundation, 1993).
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Furthermore, it helps control weight, develop lean muscle, and reduce fat at abdomen
also (Thailand Health Promotion, 2012). Exercise or physical activity reduces
symptoms of anxiety and depression and fosters improvements in mood and feelings
of well-being. (National Center for Chronic Disease Prevention and Health
Promotion, 1999). Moreover, encouraging and supporting from family members or
social networks will help the elderly to perform easy exercise
consistently(Jewpattanakul, 2012 ). In the past studies, formats of exercise were used
the majority of models that depended on the use of equipment or a specific place /
gym to exercise for example; aerobics, yoga, Tai-chi and swimming. In the present,
there is one type of exercise, which is mentioned frequently in the sense that it is easy
and convenient to perform for people who live in rural communities. Exercise that
was mentioned is “Arm Swing Exercise”, but there is no evidence of studies of the
arm swing exercise on blood pressure and physical fitness of the person who are
nearly as hypertension. Therefore, the present study focus on the effects of arm swing

exercise on blood pressure and physical fitness in prehypertension.

2.6 Postmenopausal women

World Health Organization gave the terms of definition about the

menopause as following(Abernetyh, 2002) ;

Menopause is defined as ““ permanent cessation of menstruation resulting

from the loss of ovarian follicular activity”.

Postmenopause is defined as “ the era following the date of last menstrual
bleed which cannot be determined until 12 months of spontaneous amenorrhoea has

been observed.”

For the present study, postmenopausal woman is defined as woman who

has a cessation of menstrual cycle for at least twelve months.

From the recent research reported that roles of estrogen help to prevent
narrowing of the arterials and resistance to blood flow because it interrupts a build-up
of plaque in the arterial walls. Therefore, decreasing of estrogen level go through the

menopause phase puts the arteries making more vulnerable to heart problems. In
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addition, the longitudinal study suggested that menopause women have an increasing
risk of coronary disease due to an unfavorable effect of lipid metabolism(Matthews et
al., 1989). American Heart Association(Black et al.) reported that changing of
estrogen hormone will affect with body of menopausal women including raising of
LDL cholesterol and triglyceride, decreasing of HDL cholesterol. As a result, an
overall increase in heart attacks among women is found about 10 years after
menopause (American Heart Association, 2013). Although, estrogen hormone is
beneficial for women’s health. However, the result of some studies reported that
hormone therapy cannot reduce the risk of coronary heart disease or stroke.
Therefore, AHA recommends against using hormone therapy in postmenopausal
group(American Heart Association, 2013). For maintenance of healthy status among
postmenopausal women, lifestyle behavior change should be important for them,
particularly exercise behavior. The recent study revealed that aerobic exercise training
can promote a significant reduction in blood pressure in postmenopausal hypertensive
women and it is an importance approach in manage arterial hypertension and play a
protective effect in postmenopausal women(Zaros, Pires, Bacci, Moraes, & Zanesco,
2009). In addition, multi-component exercise program is suggested that it can
promote improvement of body composition in postmenopausal women (Aragao et al.,
2014). A Menopause study revealed that a high dose of aerobic exercise can effect to
reduce both exercise systolic and diastolic blood pressure and may decrease the CVD
risk related to abnormally elevated exercise blood pressure (Swift, Earnest, Blair, &
Church, 2012).
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2.7 Theory Basis related to the study

Concept of Health Belief Model

According to the Joint National Committee, VII (American Heart
Association, 2008) indicated that hypertension is a leading risk factor for stroke,
congestive heart failure, heart attack, and chronic renal disease. If hypertension is
treated effectively, there are important long-term implications for reduced mortality
and morbidity from end-organ damage. This study, the researcher has applied Health
Belief Model (HBM) that developed by Rosenstock (1974) to study. For the reason
that one important thing that have influence to the practice is the person believe
(Rosenstock, 1974).

The underlying concept of the original HBM is that health behavior is
determined by personal beliefs or perceptions about a disease and the strategies
available to decrease its occurrence. Individuals are likely to take action if they
believe that will reduce their risks. Personal perception is influenced by the whole
range of intrapersonal factors affecting health behavior. The following four
perceptions serve as the main constructs of the model: perceived seriousness,
perceived susceptibility, perceived benefits, and perceived barriers. Each of these
perceptions, individually or in combination, can be used to explain health
behavior(Glanz, Rimer, & Lewis, 2003).

The health belief model is utilizing as a guide for explain of hypertensive
care. This is provide and emphasize to prehypertension patient for change their
behavior.

1) Perceived Severity

The construct of perceived seriousness speaks to an individual’s belief
about the seriousness or severity of hypertension. While the perception of seriousness
is often based on medical information or knowledge, it may also come from beliefs a
person has about the difficulties of a disease would create and effect on his or her
physical, family and social life.
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2) Perceived Susceptibility

Personal  risk susceptibility is one of the more powerful perception in
prompting people to adopt healthier behaviors. The greater the perceived risk, the
greater the likelihood of engaging in behaviors to decrease the risk of disease.

3) Perceived Benefits

Perceived benefit is a person’s opinion of the value or usefulness of a new
behavior in decreasing the risk of developing a disease. People tend to adopt healthier
behaviors when they believe the new behavior will reduce their chances of developing
a disease.

4) Perceived Barriers

Since change is not something that comes easily to most people, the last
construct of the HBM addresses the issue of perceived barriers to change. This is an
individual’s own evaluation of the obstacles in the way of him or her adopting a new
behavior.

5) Cues to actions

Several early formulations of the HBM included this conception of cues
that can trigger action. Those factors that will start a person on the way to changing
behavior.

6) Self- efficacy

Personal belief in one’s own ability to do something. For success of
behavior change, people must feel afraid by their present behavioral styles and believe

that change some kind of behavior will result in a beneficial outcome to them.
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Figure 15 Health Belief Model

Individual Modifying Likelihood of
action

Age,Gender, Ethnicity,

Perceived Personality, Expected net benefits
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getting
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when thinking about HT
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of Jifustisisio ¢ Behavioral changing
(HT) & complication | against HT
Cue to action for engaging

low salt education and
Exercise program for HT
prevention

Source : Modified from Rosenstock, I.M., Strecher, V.J., & Becker, M.H.(1988)The
Health Belief Model(Rosenstock, Strecher, & Becker, 1988).

According to the Health Belief Model (HBM) Theory, the HBM is used
to explain change and maintenance of health-related behaviors(Glanz et al., 2003).
Persons who will take action to prevent, to screen for, or to control illness condition;
including susceptibility, seriousness, benefits and barriers to a behavior, cues to
action, and self-efficacy. In addition, a conceptual framework that describes a
person's health behavior as an expression of health beliefs. This key component of
model includes the person's own perception of susceptibility to getting hypertension,
the perceived likelihood of contracting that hypertension and complications, the
perceived severity of the consequences of contracting hypertension or complications,
the perceived benefits of engaging lifestyle management and barriers to preventive
behavior, and the internal or external stimuli that result in appropriate health behavior
by the person with prehypertension (figure 13). The Health Belief Model (HBM) is a
complementary model of health behavior theory that provided understanding about
health behaviors of person with prehypertension in health care teams of health

problem situation. Furthermore, incorrect public understanding of hypertensive illness
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and its consequences contributes to decreased perceived severity and susceptibility to
hypertension; lower rates of compliance with lifestyle recommendations reflect
several perceived barriers along with low self-efficacy and outcome efficacy
regarding hypertensive treatments. Moreover, health care providers and public health
workers must understand these factors within a sociological perspective if they are to
design effective interventions to assist their people in meeting antihypertensive
treatment goals. Health care professionals are in a unique position to promote health
in these vulnerable populations by using the Health Belief Model to health promotion
including identifying barriers, empowering individuals through knowledge, as well as
encouraging and educating positive health behaviors.

Thus, persons with prehypertension need multidisciplinary team’
assistance for effective engaging in health behaviors. Previous studies showed the
factors that promote hypertension and uncontrolled blood pressure are mainly caused
by the health belief and inappropriate behavior in the areas of diet, exercise, stress
management and control of risk factors (Chuchaun and Hmanjan, 2004). Recent study
suggested that perceive-barrier and self-efficacy are critical factors to consider when
developing intervention strategies aimed at improving high blood pressure control
rates. The previous studies showed the effectiveness of a supportive-educative health
care system on patient-focused outcomes such as knowledge of hypertension, self-
care behaviors, and blood pressure control(Krirkgulthorn, 2001; Sataverapong, 2007)

In Thailand, most studies showed the effectiveness of an intervention
program developed based on health behavioral theory. Most studies focused on
knowledge and skills improvement. The part of knowledge about hypertension was
composed of definition, diagnosis, causes, and treatment of disease. Knowledge of
hypertension was taught in general, particularly dietary ( how to avoid high- sodium
diet intake in daily life) and blood pressure control (how to take hypertensive drug
regularly and continuously). Practice of blood pressure control was provided but
they were not emphasized such as exercise training relaxation techniques and
healthy lifestyle change. Indeed, they are an important role in blood pressure control,
prevent hypertension and reduce CVD complications. Besides, effective of methods in
previous studies were a combination of group discussion, skill training, goal-setting,

modeling, and social support(Chansuparin, 2001; Cheukhuntod, 2005). Regarding
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outcomes measurement, most studies evaluated the effectiveness of an intervention
program on outcomes at short term after completing the program rather than did at
long term after completing the program. The study of Wanlaya Thongnoi suggested
that the application of the Health Believe Model with social support can improve
preventive behavior for cerebrovascular disease among hypertension patients. Thus,
this study should be used HBM and social support for improve self-care behaviors
and blood pressure control among adults with pre-hypertension.

However, there are many studies of hypertension patients applied by using
Health Believe Model for the intervention program and for improving self-care
behaviors. Thus, the researcher is interested to integrate some parts of HBM in the
community-based lifestyle management program by providing medical knowledge
and information about the seriousness or severity of hypertension for promoting
perceived suscepcibility. The people with pre-hypertension will be perceived threated.
The researcher will be use the intervention to produce the conception of cues that will
start adults with pre-hypertension on the way to changing behavior and they are likely
to take action for health behaviors and blood pressure control.

Concept of Self-Regulation

There were several names depending on theoretical believes such as self-
regulation, self-control, self-modification and self-change. Bandura (1977), a social
learning theorist defined as self-regulation was human ability to do something for
controlling thinking, feeling and self-actions by self-employed methods(Bandura,
1977). Self-Regulation is referred as self-generated thoughts, emotions, and behaviors
that are aimed to attaining goals(Zimmerman, 2000). Many social cognitive theorists
assume that self-regulation involves three parts of sub-process including self-
observation, self-judgment, and self-reaction(Bandura, 1986). Effectiveness of self-
regulation involved with health behaviors needs specific skills. Therefore, persons
should be trained for specific skills on self-regulation by self-observation, judgment

process and self-reaction in the details as follows.:
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1. Self-observation
Self-observation is an important process of self-regulation because
persons should know what happens to themselves then change their behavior. Person
will use information in order to self-determination, goal setting, monitoring and
evaluation on their behaviors. Self-observation refers to recording personal events or
experimentation to find out the cause of these events. For example, persons are often
asked to self-record their time use to exercise them aware of how much time they

spend timing to exercise.

2. Judgment process

Judgment process is a continuous process from self-observation.
Persons will take all information to compare with the model, individual standard or
social norm and use it for judging what they should do with their existing behaviors.
Judgment process will be comparing performance with a standard or goal. The
important skill for this process is goal setting that helps persons to know which
behaviors are preferable ones, and it can be the criteria to compare and evaluate with
previous behaviors. Goal setting should not be lower or higher than real practical
capability but it should be realistic and achievable. Goal setting will increase motives
of personal locus and promote self-efficacy. Thus, Goal setting and self-monitoring
are significant to sustain behavioral change process.

3. Self-reaction

Self-reaction is the end process in self-regulation. Major skill in this
process is to establish the motive by self-rewards for enhancing positive self-reaction
and positive feeling e.g. pride, satisfaction, pleasant feeling when achieving the goal.
Self-rewards are simple and good reinforcement generating the proud feeling that
resulting in improve their behaviors and maintain those behaviors to reach the long-
term goal.

Kanfer (1991) mentioned that “the concept of self-regulation to enhance
understanding about mental process in the development of self-control. This concept
was based on the belief that individual has been possible for looking help and making
effort in changing problematic situations with self-regulation. Consequently, that

person will learn new behavior within the boundary with self-control.” the concept of
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Kanfer evolved from “the social learning theory, which believes that most daily
behavior is a chain of reaction automatically built from the learning of past experience
stored in long-term memory and subsequently modified into spontaneous responses;
therefore, a person can conduct daily activities with no need to make decision or to
concentrate on the action.” However, the natural behaviors are not utilizable to every
condition and sometimes people would like to change their behavior in response to
the stimulating situations. They need to use self-control process to modify their
behavior by using cognitive process and careful planning. Self-regulation, thus, is a
process deriving from previous experience learning, social believe and physical
environment that conduct to one’s self-control. a person needs to apply self-regulation
process, which composes of three steps as follows(Kanfer & Gaelick-Buy, 1991):

1)  Self-monitoring or self- observation. This step is “a necessary
beginning of self-control process because it is the step in which an individual needs
to pay attention to his/her behaviors and to carefully monitor the behaviors in aspects
of thoughts, emotion and others, as well as the stimulating circumstance. Previous
experience will motivate the person to change the behavior that needs to be change, to
expect the outcomes of change and to compare the behavior with standard criteria. A
person with inappropriate self-monitoring may have unrealistic standard and may not
succeed in self-control.” (Kanfer & Gaelick-Buy, 1991).

2) Self-evaluation. In this stage, previous information obtains from self-
monitoring will be compared with standard criteria set by the person or the society
to judge whether the behaviors should be preserved and discontinued.

3) Self- reinforcement. Both positive and negative reactions have affected
to expection of outcome and following behavior. Positive reaction will make a person
to maintain the behavior, this is strong point. Positive reaction is In contrast,
negative reaction will block the behavior which leads to modification behavior.
Positive reaction will create the motivation for sustain of behavior and will improve
it by supporting from family, friends and healthcare providers.

The details of Bandura’s and Kanfer’s concepts are similar. The concept
of Bandura is composed of self-observation, judgment process and Self-reaction. For
people with prehypertension, the guideline did not recommend drug therapy for those
with prehypertension unless they have another condition, such as diabetes or chronic
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kidney disease. The guideline advises them and encourages those with normal blood
pressure and to make any needed lifestyle changes (Chobanian et al., 2003b). Thus,
self-regulation concept is considerate to emphasize performances of people in daily
life activities and be involved in responsibility for making decisions about
individual’s health to manage symptoms, treatment, physical and psychological
consequences.

In summary, the self-regulation in the present study will be consisted of
three main constructs are: 1) self-observation 2) judgment process 3) self-reaction.
Persons will evaluate their behaviors and decide whether to maintain behaviors or not
and consider which benefits can get from those behaviors. Thus, judgment process
will affect to behavioral change by these strategies; goal setting; self-monitor; self-
reinforcement to increase self-regulation to perform either self-rewards, self-reaction
in positive attitude such as proud, pleasant effect. Self-monitor and self-evaluation
will help in achieving the goal (Bandura, 1986; Kanfer & Gaelick-Buy, 1991).

Research Findings related to the study

Balcazar and teams studied to evaluate the acceptance, effectiveness, and
sustainability of a promotora (community health worker) pilot program to improve
hypertension control among medically underserved Mexican Americans of the El
Paso, Texas area. Participants were diagnosed with hypertension and willing to
participate in the intervention or as controls. A total of 58 participants enrolled in the
intervention group and 40 participants served as controls. This was a 9-week
promotora intervention. The results showed that perceived benefit, and healthy
behaviors (salt and sodium, and cholesterol and fat) were different between the
intervention and control groups (Balcazar, Byrd, Ortiz, Tondapu, & Chavez, 2009).

Blumenthal et al. examined the effectiveness of a combination of aerobic
exercise and a behavioral weight loss program on blood pressure control in persons
with hypertension. The exercise group performed three to four times per week at a
level of 70% to 85% of maximum heart rate for 26 weeks. Furthermore, the
behavioral weight management group participated in a small group of weight
management program. The program pattern was a 26 weekly sessions centered on

lifestyle, nutrition and exercise, weight record keeping, food diary, group discussion,
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goal setting, and action plan of individual. The participants in treatment groups
showed significant reductions in BP relative to controls. A 4-mm Hg systolic and
diastolic BP reduction associated with aerobic exercise. Thus, exercise is effective in
reducing BP (Blumenthal et al., 2000).

Vollmer et. al. (2001) studied to determine effects on blood pressure of
reduced sodium intake and the DASH diet in additional subgroups. A randomized
feeding study was conducted by using four clinical centers and a coordinating center
and 412 adults with untreated systolic blood pressure of 120 to 160 mm Hg and
diastolic blood pressure of 80 to 95 mm Hg. The result showed that in all subgroups,
the DASH diet plus reduced sodium intake was beneficial to control blood pressure in
diverse subgroups(Vollmer et al., 2001).

Fernandez et.al. studied the effect of a senior center-based behavioral
counseling lifestyle intervention on systolic blood pressure (BP) using design pilot
trial of behavioral counseling for therapeutic lifestyle changes in minority elderly
people with hypertension. This study was conducted by using a 14-week group
counseling intervention in six community-based senior centers in New York City with
65 seniors,. Six weekly and two monthly "booster" group sessions on lifestyle
changes to improve BP(e.g., diet, exercise, adherence to prescribed antihypertensive
medications). The results showed that there was a significant reduction in BP of 13.0/
5.6 mmHg for the intervention group compared with a non-significant reduction of
10.6/ 30.0 mmHg for the waitlist control group. Moreover, the intervention group was
higher levels of self-reported therapeutic lifestyle changes than the control group at
the last follow up. Furthermore, this senior center-based lifestyle intervention was
associated with a significant reduction in SBP and adherence to prescribed
antihypertensive medications and diet in the intervention group. Participant retention
and group attendance rates suggest that implementing a group-counseling intervention
in senior centers is feasible (Fernandez, Scales, Pineiro, Schoenthaler, & Ogedegbe,
2008).

Pettman et al. The researcher reviewed the study related to effectiveness
of lifestyle modification program for individuals with metabolic syndrome in
Australia, found that ““ a group-based minimally prescriptive lifestyle modification
program with a high retention rate achieved significant improvements in body
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composition, physical and cardio-metabolic fitness.” (Pettman, Buckley, Misan,
Coates, & Howe, 2009). This program emphasis to develop social networks through
group-based approaches may assist with sustainability, comprised of information and
physical activity sessions delivered to participants in the intervention group for up to
2 hours per week for 16 weeks. Dietary information gave to participants in the
intervention was based on the dietary guidelines for Australian adults. Practical
information was provided to encourage participants to demonstrate methods of
preparing healthy meals, included to provide self-management skills during the
intervention period, participants were offered free food samples as examples of
healthy food choices. In aspect of physical activity, participants were encouraged to
try and achieve the national physical activity guidelines for Australian adults.
Participants were offered at least one supervised exercise session for approximately 1
hour each week by leading of the study coordinators but specific targets were not
prescribed. In the controlled group were provided with written copies of the
Australian national guidelines for healthy eating and the Australian National Physical
Activity guidelines (Pettman et al., 2009).

He and colleagues (2013) studied twenty-two randomized controlled
trials including crossover and parallel arm that enrolled 999 hypertensive persons and
compare usual salt intake with reduced salt intake over 4-52 weeks. The median
baseline of blood pressure was 148/93 mmHg and the median baseline of 24- hr. urine
sodium excretion was 162 mmol. Between usual salt intake and reduced salt intake
have the pooled estimated reduction 75 mmol per 24 hours. The results of studies
showed that reduced salt intake led to a 5.39 mmHg reduction in SBP and a 2.82
mmHg reduction in DBP(He et al., 2013).

Aburto and colleagues (2013) conducted this systematic review on behalf
of the World Health Organization Nutrition Guidance Expert Advisory Group
Subgroup on Diet and Health. In this study enrolled 5508 subjects overall and 1478
subjects with hypertension from 36 randomized controlled trials. The results of the
study showed that a reduction of sodium intake resulted in decrease of a 3.39 mmHg
reduction in SBP in all subjects and a 4.06 mmHg reduction in SBP in the subgroup

with hypertension. From the analytical result in subgroup found that a reduction in
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sodium intake to less than 2000 mg/d led to a 3.47 mmHg reduction in SBP(Aburto et
al., 2013).

Rujiwatthanakorn et.al examined the effectiveness of a self-care
management program for Thais with essential hypertension. The program was based
on self-care demands, self-care ability and blood pressure control. The study involved
96 Thais with hypertension who received care at a community hospital in Thailand.
Participants were randomly assigned to either the experimental (n = 50) or control
group (n = 46). The experimental group received a 10-week self-management
program, plus routine care, while those in the control group received only routine
care. The self-management program was used to increase the subjects’ knowledge
about, and ability to carry out, self-care for hypertension. Results showed that the
experimental group, four weeks after completion of the program, had a significantly
higher mean rank of knowledge of self-care demands and self-care ability regarding
medication-taking, dietary control, exercise and self-monitoring, as well as
significantly lower mean systolic and diastolic blood pressures, than the control
group. Findings of the results suggested the program was effective in enhancing
subjects’ knowledge regarding hypertension, as well as self-management and control
of their blood pressure(Rujiwatthanakorn, 2010).

Limruangrong et al.(2011) studied on the effectiveness of a self-
regulation program on diet control, exercise and postprandial blood glucose levels of
ninety pregnant women with gestational diabetes mellitus who were equally divided
into a control group(n=45) and an experimental group(n=45). The experimental
group received training about self-regulation skills. Both of them were tough in
dietary control and exercise, and routine care at antenatal clinics. The results of this
study illustrate the self-regulation program was effective in the experimental group
which participants can control their diets, exercise and blood glucose level be greater
than participants in the control group significantly(Limruangrong, Sinsuksai,
Ratinthorn, & Boriboonhirunsarn, 2011).

Dorough et al. (2014) applied self-regulation strategies about Dash to
wellness through primarily electronically delivered intervention for adults with
prehypertension. Twenty-three adults with prehypertension were randomized to
divide two groups. Both of them received instruction on DASH to wellness,
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increasing steps per day and information based on self-regulation. The experimental
group received DASH to wellness (D2W) plus involved home blood pressure
monitoring through electronically delivered intervention. The findings reported that
D2W plus program showed a larger decrease in systolic blood pressure, a larger
decrease in weight and a greater increase in daily steps than D2W only. Thus, the
D2W plus program could be considered to use in health care setting for treating

prehypertension(Dorough et al., 2014).

2.8 Outcome measurement

Blood pressure is defined as the measurements of the status of disease
control of persons with pre-hypertension. Persons with pre-hypertension will be asked
to refrain from coffee, tea or component of caffeine diet before blood pressure
measurement. Blood pressure is measured by a trained research assistant using a
standard, automatic blood pressure measurement “Omron HEM-907”. Each
participant is measured for blood pressure twice. The first measurement is taken 5
minutes after the participant seated, and the second measurement is taken about 2
minutes after the first. The average systolic and diastolic blood pressure levels are
recorded. The participants who had systolic blood pressure lower than 120 mmHg and
diastolic blood pressure lower than 80 mmHg indicates the achievement of blood
pressure control. The Omron HEM-907 was satisfied by American Association for the
Advancement Medical Instrumentation(AAMI) and the British Hypertension
Society(BHS) in accuracy for protocol study by using single observer readings for a
non-invasive blood pressure monitoring device(Geppert, Demmelmair, Hornstra, &
Koletzko, 2008) and it was recommended for clinical use in elderly from the results of
the validation study based on the European Society of Hypertension International
Protocal(Omboni et al., 2007).

Resting Heart Rate (RHR) is referred to the amount of heart beats at
rest. It is a marker of heart health because it indicates how effectively the heart is
pumping blood. Normally, a strong heart needs to beat less times per minute than a
weak heart in order to have enough blood flow for the body. The faster heart beats,
the harder heart is working. The circulatory system will be less efficient functioning
if RHR is faster. Therefore, the strength of the heart is measured basically by taking
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the heart rate into consideration. Resting heart rate is a strong indicator of that
person’s level of physical fitness (National Center for Chronic Disease Prevention and
Health Promotion, 1999). Resting hart rate (RHR) is measured by Omron HEM-907
professional automatic measurement as unit of RHR called beats per minute (bpm).

Physical fitness

For this study, physical fitness is defined to health-related physical fitness
which has two components including cardiorespiratory fitness, muscular strength.

- Cardiorespiratory fitness (CRF)

Cardiorespiratory fitness (CRF) can indicate the functional competencies
of the heart, blood vessels, lungs, and skeletal muscles to perform work. ACSM’s
defines cardiovascular fitness as “the ability to perform large muscle, dynamic,
moderate- to high- intensity exercise for prolonged periods. Several terms are used to
describe this measure of physical fitness, including: maximal aerobic capacity,
physical work capacity, cardiovascular endurance, cardiovascular fitness and
cardiovascular capacity. The assessment of cardiorespiratory fitness is used for
arranging persons with chronic diseases valuable clinical data and for tracking
progress and providing incentives for a person in an exercise program. A recent
cohort study reported that improving cardiorespiratory fitness levels might span the
normal SBP and DBP range and delay the development of hypertension (Liu et al.,
2014).  Cardiorespiratory fitness is determined by measuring the body’s maximal
rate of oxygen consumption. Measuring of cardiorespiratory fitness depend on the
specific objectives of the investigation and cost constraints. An essential method of
assessing cardiorespiratory fitness is measuring maximal oxygen consumption (VO,
max). VO,max (or maximal oxygen consumption) are important in the context of
exercise, because it is a measure of the body's ability to generate energy allowing
muscles to continue working while participants are performing arm swing exercise.
Consequences, increased exercise intensity ultimately relates to an increased VO,. In
addition, exercise training can significantly improve the oxygen transport system and
increase VO2 max by increasing both the maximal cardiac output and the maximal (a-
vO,) difference. Therefore, by definition, greater oxygen consumption indicates more

effective cardiorespiratory system, VO, max measurement is ultimately a measure of
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the cardiorespiratory fitness level (Plowman & Smith, 2003). VO, max can be

calculated by using the following formula:

VO, max = maximum milliliters of oxygen consumed in 1 minute / body weight in
kilograms.

For this study, a laboratory equipped for VO,max measurement is so
difficult to access, therefore estimated VO, max is still reasonably by using VO, max
calculator. Six —minute walk test(6MWT) will be used to measure aerobic fitness
(Burr J. F. et al., 2011; Doutreleau et al., 2009). The 6MWT is useful in the
classification of aerobic fitness which is moderate to vigorous intensity, associated
with health outcome. In addition, Roberta E. Rikli and C. Jessie Jones’s study suggest
that the 6MWT can be used to get reliable and valid for measures of physical fitness
in older adults reasonably(Jessup, Lowenthal, Pollock, & Turner, 1998). The 6MWT
is used for estimating VO2max, which is a noninvasive and easy to use determinant of
maximal aerobic fitness(Burr J. F. et al., 2011). The postmenopausal women will be
asked to walk as fast as possible for six minute along 60 meters rectangular shape.
The score is total distance walked in 6 minutes. The VO,max will be calculated by
using formular:

VO,max (mL/kg/min) = 70.161+ (0.023 x 6 MWT[m]) — (0.276 X
weight[kg]) — (6.79 x sex,where m=1, f =0) — (0.193 x resting HR [beats per minute])
—(0.191 x age[year]). Calculated according to the formula(Burr J. F. et al., 2011).



CHAPTER I11
METHODOLOGY

This chapter describes the research methodological approaches used in
this study. These comprise of description of research design, population, sample
size, setting, research instrument , human rights protection for participants, data

collection and intervention procedures, and data analyses.

3.1 Study design

This study used a Randomized Controlled Trial ( RCT) study design with two
comparable groups including experimental group and control group.
- The experimental group: the group which received the arm-swing
exercise combined with low sodium intake education program(AELSEP)
- The control group: the group which underwent the low sodium intake
education alone.
This study designed to evaluate the effects of arm swing exercise combined
with low sodium intake education program compared with low sodium intake
education program alone on blood pressure, heart rate, and cardiorespiratory fitness

in postmenopausal women with prehypertension.

Figure 16 The format of research study design
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post intervention  post intervention
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Ogr and Ocy refered to scores of blood pressure, heart rate, and cardiorespiratory
fitness before to participate in the AELSEP program for the
experimental (Og;) and the control (Oc;) participants,
respectively.

X refered to the low sodium education program which was given to
both experimental group and control group.

X1 refered to the Arm Swing Exercise program which was given to
the experimental group only.

Og; and Oc,  refered to scores of blood pressure, heart rate and cardiorespiratory
fitness at 3 months after the completion of the AELSEP program
for the experimental group (Ogz) and the control (Oc,) participants,
respectively.

Ogz and Ocz  refered to scores of blood pressure, heart rate and cardiorespiratory
fitness at 6 months after the completion of the AELSEP program
for the experimental group (Og3) and the control (Ocs) participants,

respectively.

3.2 Study Population

Ratchaburi province purposively selected for this study because it had
highly number of hypertension patients and prehypertension on the top five annual
report of Ratchaburi Province Public Health Office 2012 (Ratchaburi Provincial
Health Office, 2012). Hypertension and cardiovascular disease are common public
health problems in Thailand, particularly northern and central region. One of the
central provinces is Ratchaburi. This study was conducted at Paktho District,
Ratchaburi Province which being far from Bangkok about 110 kilometers. It is a rural
community. Paktho District was randomly selected to participate in this study. The
researcher found that this area is highly prevalence hypertension patients. From the
report online of Paktho hospital in Paktho district health office 2012(Pak-tho hospital,
2013), hypertension is the highest incidence rate in other non-communicable diseases,
therefore the researcher has selected this area into this study. Paktho district has
twelves sub-districts. The researcher selected study areas by purposive sampling one
sub-districts from 12 sub-districts for this study because Paktho district have highest
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rate of hypertension cases in all non-communicable diseases(Ratchaburi Provincial
Health Office, 2012).

The population of this study refered to postmenopausal women, who lived
in Paktho district, Ratchaburi province over six months, and had been diagnosed
prehypertension from screening medical record of health promoting hospital and
people who had a systolic blood pressure of 120-139 mmHg and /or diastolic blood
pressure of 80-89 mmHg for at least two times measuring. The researcher recruited
the potential participants who had characteristics according to inclusion and exclusion

criteria.

3.3 Inclusion and exclusion criteria

The inclusion criteria were as follows:

1. Being diagnosed with prehypertension which had systolic blood pressure
of 120-139 mmHg and /or diastolic blood pressure of 80-89 mmHg for at
least two times measuring and recorded in their medical record before
entering the study.

2. Being not treated with type of antihypertensive medications.

3. Being achieved on Physical Activity Readiness Questionnaire (PAR-Q),
which was a screening instrument for persons who was planning to start
an exercise program for safety activity participation. If there was one or
more checked lists, participant was allowed by medical doctor before
participating in the exercise program.

4. Being able to communicate with Thai language.

5. Being willing to participate in this study, being able to participate in total
of the program until the end.

6. Being no smoking and alcohol drinking or give up smoking at least 6
months or take alcohol not over 1 glass( guideline of hypertension
foundation)

7. Being not diagnosed with heart failure, stroke or diabetes or end stage

renal disease or severity of chronic illness.
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The exclusion criteria :

Postmenopausal women were excluded from this study if they
experienced any of the following.

1. Being physical barriers to participate in the intervention or had specific
condition such as post -surgical operation of breast cancer.

2. Being past history of epilepsy or asthma.

3. Being getting chronic myositis at shoulder or arm.

4. Being able to cooperate in the training program less than 80 % of training
period.

5. Being had other regular exercise program perform.

3.4 Sample Size

In the present study, The appropriate sample size was expected to detect
the difference of primary outcomes between experimental and control group with
minimal error. The researcher used power analysis with G* Power 3(Faul, Erdfelder,
Lang, & Buchner, 2007). This study used power analysis for t-test which were used
90 % power to detect the difference between intervention and control 1 % type 1
error. We set hypothesis that the intervention had changed systolic blood pressure.
This expected difference was based on the study result of a randomized control trial
which conducted in persons with hypertension in Thailand (Krirkgulthorn, 2001).
The result reported mean of systolic blood pressure among intervention group was
130.30 and standard deviation was 14.75, and control group was 147.18 and standard
deviation was 16.30. The effect size index was calculated by using the formula for
power analysis for t-test (Cohen, 1988; Faul et al., 2007) for two-tailed case, where

d = | ma-Mg| /oG
d = effect size index for t-test of means in standard unit
ma, Mg = population means (systolic blood pressure) expressed in raw unit.

o = the standard deviation of either population
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Therefore, the previous study reported effects size was 1.03. This study
used power analysis for t-test , when alpha was 0.01 for two-tailed test, power is 0.90
and the sample size was 30 per group. As Krirkgulthorn’s study did not show the
attrition rate of the participants. Therefore, the researcher used the highest attrition
rate of participants from the previous quasi-experimental study which was presented
about 37% (Wisessatorn, 2001). Therefore, we estimated that we need 42 members

in the control group and 42 members in the experimental group.

The appropriate sample size was expected to detect the difference of
primary outcomes between intervention and control group with minimal error. The
sample size formulation for comparing the mean of two independents groups.

n = sample size in each group

a = 99 % confidence interval = 0.01
B= 90% , power =0.90

o’ = Pooled variance

o = (Mm—-1)SPZ+(np—1)8S,°

(n+ny)—2

M1 = mean of the control group

M2 = mean of the experimental group

Source form Tassanee Kirirkgulthorn (2001). Effects of self-care
promotion program on knowledge, self-care practices, and blood pressure in

hypertensive elderly women.

3.5 Sampling Technique

Sample Recruitment : Donsai sub-district was randomly selected for this

study. The researcher invited postmenopausal women with prehypertension from the
list of those whose was diagnosed prehypertension after participating in the screening
project for diabetes and hypertension(7 color ball screening) from households in 9
villages of Donsai sub-district, PakTho district, Ratchaburi province. These areas
were responsibility of Donsai health centers and Paktho hospital as those with
prehypertension follow diagnostic criteria for blood pressure levels including systolic

blood pressure 120-139 mm Hg or diastolic blood pressure 80-89 mm Hg. The
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researcher recruited postmenopausal women with prehypertensive cases for
participation in this study by announcement via leaflet, news station of villages within
sub-districts and invite them through village health volunteers for screening. The
researcher set eligibility criteria for enrollment. After that the researcher individually
approached each potential case who met the criteria to engage in this study. Next, the
researcher checked physical activity readiness with the Physical Activity Readiness
Questionnaire (PAR-Q) when they agreed to participate in this study. Those
participants who passed the screening test with medical doctor’s opinion are included
in this study. Later, the researcher asked for each participant’s inform consent.

Random Assignment : If the eligible cases were more than a number of

group which required for this study, the researcher used simple random sampling
enough for the requirement of this study. For the present study, a number of
participants which engaged in the study are eighty- four persons. Next, participants
were randomized to allocate into an experimental group or a control group by separate
from each other, which the experimental group received the arm-swing exercise plus
low sodium intake education program and the control group received low sodium
intake education alone. A randomization scheme was generated by using closed
envelope which was designed as being in the experimental group or the control group.
Participants were assigned in an unordered, closed envelope, forty-two participants
were randomized into the experimental group and the others were randomized into the

control group(figure 17).



Figure 17 Flow chart of allocation hierarchy
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3.6 Measurement Tools

There were two types of tool used in this research: tools for data
collection and experimental tools.

3.6.1 Tools for Data Collection

This study used a questionnaire and physiological measurement, which
developed from a review of related theories and the programmatic guidance from
previous research. The questionnaire and physiological measurement were collected
on baseline and two follow- up periods of this study.

1) The questionnaire comprises of four parts

Part 1 : Personal Information Questionnaire

Personal Information Questionnaire was developed by the researcher
based on the previous literature review to collect socio-demographic data , Socio-
demographic data were composed of age, education level, marital status, occupation,
personal income, family caregiver.

Part Il : Health status and Health risk behaviors were consist of
present illness, family history and smoking and alcohol drinking and exercising.

Part 111 : Physical examination data and physical fitness consist of
weight, body mass index, blood pressure, resting heart rate, waist circumference,
estimated oxygen consumption(VO; max)

Part IV : Sodium intake behavior ( 15 items)

The questionnaire aimed to measure frequency of sodium intake
behavior of postmenoposal women with prehypertension. This questionnaire was
developed by Dolrat Rujiwatthanakorn(2004) which had Assoc.Prof. Orasa
Panpakdee (Thesis Advisor) from Master of Nursing Science( adult nursing), Faculty
of Graduate studies, Mahidol university. It consists of 15 sodium intake behavior
items. The statements in the questionnaire consisted of positive meaning(items 9,
10,11, 14, 15) and negative meaning (items 1-8, 12-13). Each items was defined on
the four-point rating scale from often to never. Meaning of scores were shown as

follow;
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Meaning of scales

e Often practice was defined as the participant had done the relevant sodium
intake behavior every day or every time.

e Sometimes practice was defined as the participant had done the relevant
sodium intake behavior a few times a week.

e Rarely practice was defined as the participant had done the relevant sodium
intake behavior a few times a month.

e Never practice was defined as the participant had never done the relevant
sodium intake behavior.

Scoring criteria

Answer Positive meaning Negative meaning
Often practice 4 points 1 points
Sometimes practice 3 points 2 points
Rarely practice 2 points 3 points
Never practice 1 points 4 points

Interpretation of score

The possible scores ranged from 15 to 60. The higher the score, the better
sodium intake behavior. In addition, the researcher assumed that the person with
compulsory education should have sodium intake behavior scores equal or more than
50% of the possible scores. Fifty percent of the possible range ( scores= 38) was used
as the cut-off point. The participants were divided into two groups: poor and good
sodium intake behaviors. Higher score (equal or more than 38) referred to better
sodium intake behaviors. Lower score ( less than 38) referred to poorer sodium intake
behaviors (Rujiwatthanakorn, 2004). There were three experts, one was nutritionist
and others were nurse instructors with expertise in adults care, evaluated the validity
of this tools and the stability reliability of it was tested by test-retest and the Pearson
product moment correlation coefficient was .82 (Rujiwatthanakorn, 2004).

2) Physiological measurement :

Blood pressure was defined as the measurements of the status of disease
control of persons with pre-hypertension. Persons with pre-hypertension were asked
to refrain from coffee, tea or component of caffeine diet before blood pressure
measurement. Blood pressure was measured by a trained research assistant using a

standard, automatic blood pressure measurement “Omron 907”. Each participant was
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measured for blood pressure twice. The first measurement was taken 5 minutes after
the participant seated, and the second measurement was taken about 2 minutes after
the first. The average systolic and diastolic blood pressure levels were recorded. The
participants who had systolic blood pressure lower than 120 mmHg and diastolic
blood pressure lower than 80 mmHg indicated the achievement of blood pressure
control (NHBLI, 2002).

Resting Heart Rate (RHR) was referred to the amount of heart beats at
rest. It was a marker of heart health because it indicated how effectively the heart was
pumping blood. Normally, a strong heart needed to beat less times per minute than a
weak heart in order to have enough blood flow for the body. The faster heart beats,
the harder heart was working. The circulatory system was less efficient functioning if
RHR was faster. Therefore, the strength of the heart was measured basically by
taking the heart rate into consideration. Resting heart rate was a strong indicator of
that person’s level of physical fitness (National Center for Chronic Disease
Prevention and Health Promotion, 1999) & President's Council on Physical Fitness
and Sports (U.S.). Resting hart rate (RHR) was measured by Omron 907 professional
automatic measurement as unit of RHR called beats per minute (bpm).

VO, max (Maximal oxygen uptake) was defined as the maximum amount of
oxygen the human body was able to utilize per minute of physical activity. In this
study used the six minute walk test in testing. This value could be presented in liters
per minute (L/min) or milliliters per kilogram of body weight per minute (ml/kg/min).
VO, max Was calculated by the formula.

- Instructions for this VO2y,x Calculator

To perform this VO2n.xtest.  The postmenopausal women were asked to
walk as fast as possible for six minute along 50 yards (45.72meters) rectangular
shape. The score was total distance walked in 6 minutes. The VO,max was
calculated by using formula:

VO;max (mL/kg/min) = 70.161+ (0.023 x 6 MWT[m]) — (0.276 X
weight[kg]) — (6.79 x sex,where m=1, f =0) — (0.193 x resting HR [beats per minute])
—(0.191 x age[year]). Calculated according to the formula (Burr J. F. et al., 2011).
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3.6.2 Experimental Tools
They were consisted of basic knowledge training about hypertension, low
salt intake and exercise how to perform, the Arm-swing exercise program and self-
regulation concept, Arm-swing exercise manual, Exercise logbook and self-
regulation practice to the arm swing exercise video.
1) Basic knowledge training about hypertension, low salt intake and
exercise.

The experimental group was educated by the researcher in
hypertension and severe complications, health guides and risk behavior for
hypertension,  the important role of low sodium intake and exercise and for
improving blood pressure control and promoting physical fitness in terms of raising
awareness about hypertension to help them understand, perceive value and practice of
exercise and reduce sodium intake.

The control group was educated by the researcher in hypertension and
severe complications, health guides and risk behavior for hypertension, the important
role of low sodium intake and exercise and for improving blood pressure control and
promoting physical fitness. This session served as a basic knowledge for persons with
prehypertension.

2) Arm-Swing Exercise program and self-regulation concept

This program refered to a dynamic and strengthening exercise
program integrated by the researcher based on Bandura’s self-regulation
concept({Alexander LL) and the concept of physical activities had been integrated to
form the arm-swing exercise program which was Chinese exercise. There were three
parts in this program . part 1) basic knowledge of arm-swing exercise. Part 2) self —
regulation concept to teach the persons with prehypertension perform self-regulated
exercise at mild to moderate level through self-observation; goal setting, activity log,
self-judgement; checking procedure and feedback, self-reaction; planning, monitor
goal- setting, and self-reward. Part 3) Motivation support and follow up. The
participants performed by following the guideline of the arm-swing exercise program.
During the self-regulation process, participants were shown a video about self-
regulation training to give them for an overview to motivate them for involvement in

this program. They drafted and recorded their own practice plan in which they spent
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no less than 30 minutes per session to perform their exercise to over or equal 150
minutes per week. All participants were assessed physical activity readiness by
Physical activity Readiness Questionnaire(PAR-Q) before starting the exercise
program for safety. The participants received an arm-swing exercise manual to assist
them at home and activity log books .

2.1 Physical activity Readiness Questionnaire (PAR-Q).

PAR-Q was a self -screening tool that be used for anyone who needed to
engage an exercise program, was composed of seven items. It was applied to
determine the safety or possible risk of exercising for persons based on their answers
to health history questions. This tool was adopted from the ASCM standards and
guidelines for health and fitness(American College of Sports Medicine, 2009).

2.2 Arm-swing exercise manual / sheet for guiding how to perform arm-
swing exercise by following construction of the program.

2.3 Activity log book ; it was self- record for participants who

participated in the Arm-swing exercise program which it was composed of

three parts following;

e Exercise Treatment Self-regulation questionnaire(TSRQ-
E)(13 items)

e The Borg Ratings of Perceived Exertion( RPE-CR 10)

e Record information of Arm-Swing Exercise : for three
months and six months such as duration and frequency and
intensity of arm-swing exercise by participants on every week
which is prepared for the experimental participants to record at
their homes. The questionnaires about self-monitoring were
applied from the guidebook of Hoeger and college.(W. W.K.
Hoeger & S. A. Hoeger, 2009).

Independent variable

e Socio-demographic data were composed of age, education level,

marital status, occupation, personal income, and family caregivers.

e Health status consisted of present illness, family history, smoking and

alcohol drinking.
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e Physical examination and fitness were comprised of weight, body mass
index, waist circumference, Health risk behaviors are comprised of
physical activity, sodium intake.

e The arm-swing exercise program and low sodium intake education
program

Dependent variables
1.  Blood pressure
2.  Heartrate

3. Estimated maximum oxygen uptake( VO, max).

3.7 Study Procedure

This study aimed to evaluate the effectiveness of arm-swing exercise
combined with low sodium intake education program and low sodium intake
education program among persons with prehypertension. The procedures of this
study composed of 2 major parts.

Part 1: Preparing
Part 2: Intervention (3 Phases)
Part 1: Preparation

1) To review the prevalence of hypertension and other complications
such as cardiovascular diseases, problems of health status of hypertension people
and focusing on awareness, perception, and behaviors of blood pressure control
and reduction of CVD risk factors. To assess the perceived barriers and facilitators
to preventing and managing prehypertension for people living in rural communities
and need for lowering blood pressure after that the researcher developed the exercise
to hypertension prevention program for prehypertension group. To approach the
village health volunteers, the researcher will publicize and communicate

2) Community members who had prehypertension were invited in order
to get the screening for engagement in this program. The researcher invited
community members through village health volunteers.

3) To prepare training for research assistants. The researcher provided the

necessary information and provide one day - training program for the research
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assistants including objectives, procedure activities details, and blood pressure

measurements used in this study

The research assistants were community staff nurse who helped
manage this program. They were trained according to the structure of
this program because they had a role in facilitating the participants
during the intervention.

The research assistants were community staff nurse with village health
volunteer who helped follow-up and monitored about exercise
behavior of the participants and village health volunteers were trained
about measure home blood pressure. Village health volunteer were
trained in this exercise program and they had to play a role in
facilitate and followed up the participants in each monthly 3 times to
give motivational support and advice to achieve goal.

Four register nurses from other hospitals who helped to conduct the
questionnaires to the participants by face to face interview for data
collection they were trained before they started collecting the data.
The media of this program consisted of the manual of lifestyle
management program; Arm-swing booklet, phemphet about low salt
diet, Activity log book , DVD and others. All instruments or
materials which were developed by the researcher and evaluated in
content validity by five experts about exercise program and two experts
about nutritional education before using in the study. Some
instrument or materials which were asked from the ministry of public
health, Thailand.

Part 2 Intervention procedure

Phase 1 Formative research

1.

Conduct formative research including discussion groups and semi-
structured interviews with  postmenopausal women  with
prehypertension and hypertension to identify contexts of hypertension
knowledge and perception, dietary behavior, physical activity and

exercise activity.
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Provided an introduction and develop the self-regulation intervention
and arm-swing exercise program. An appropriate intensity, duration
and frequency of arm-swing exercise program for postmenopausal
women with prehypertension were considered.

Conference with research team to determine roles and duties in the

study.

4. The research team approached potential participants who met the
criteria of this study.
Phase 2: Training of persons with prehypertension who participate in intervention

group The researcher provided clearly explain about the detail of intervention (i.e.

training about low sodium education and arm-swing exercise program, data collecting

and time schedule) to postmenopausal women with prehypertension who were all

participants.

Participants who voluntary participation in the study provided
consent form and the researcher also told them that data from this
study was protected with strictly confidential.

Researchers told participants that they would receive some
souveniors and travelling expense for their participation in this
study.

Participants completed a baseline questionnaire and measurement

of blood pressure, heart rate and cardiorespiratory fitness.

. The researcher provided knowledge about hypertension and low

salt intake education for in both groups of the participants.

. The orientation and introduction for promoting and strengthen a

self-regulation on arm-swing exercise took place for persons with
prehypertension in the intervention groups only by a researcher

team.

. The training session occured 3 times all include 6 hours.

Participants attended at least 80 % of total session. If a participant
did not attend at least a total session, then they were excluded from

the study.
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Nutrition education program focus on low sodium intake

Introduction about the education program.

Knowledge of hypertension topics and severe complications.

Health risk behavior of persons with prehypertension and the important
role of exercise and low sodium intake for improving blood pressure
control in terms of raising awareness about hypertension and reduce
sodium intake and increasing physical activity.

Understanding about hypertension prevention

Choosing low sodium diet and reading food label.

Arm-swing exercise program and self-regulation strategies

Training 1: Introduction (2 hours)

Introduction about the exercise program.

Knowledge of arm-swing exercise.

Benefits of arm-swing exercise

Orientation about the arm-swing exercise

The important role of arm-swing exercise for improving blood pressure
control and promoting physical fitness

Raising awareness about hypertension increasing adherence to exercise
activity.

Demonstrations about self-regulated in arm-swing exercise.

Self-observation

Goal setting of arm-swing exercise.
Strategic planning of reduce health risk and perform arm-swing exercise.
and exercise behavior.

Self-observation and self-recording in activity log book.
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Judgment process

- Self-control by stimulation of self-instruction, imagery, attention focusing
and task strategies.

- Self-judgment; evaluation behavior by yourself.

Training 2: Self-regulation with arm-swing exercise intervention (2

hours)
Self-observation

- Goal setting of arm-swing exercise.

- Strategic planning of reduce health risk and promoting arm-swing
exercise.
and exercise behavior.

- Self-observation and self-recording.

Judgment process

- Self-control by stimulation of self-instruction, mental imagery, attention
focusing and task strategies.

- Self-judgment; checking exercise procedure, evaluation arm swing
exercise behavior by yourself and feedback.

Self-reaction

- Self-reaction; individuals determine to adaptive or defensive that
behaviors.

- Self-administering praise / self-reward.

- Self-motivation beliefs by empowering yourself for promoting arm-swing
exercise

Each intervention group will support by an intervention team composed of

health staffs, village health volunteers, and sport science or physiologist's instructors.
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Training 3: Self-regulation with arm-swing exercise (2 hours)
Self-observation

- Goal setting of arm-swing exercise.
- Strategic planning of reduce health risk and perform arm-swing exercise.
and exercise behavior.
- Self-observation and self-recording.
Judgment process
- Self-control by stimulation of self-instruction, imagery, attention focusing
and task strategies.
- Self-judgment; checking exercise procedure, evaluation behavior by
yourself and feedback.
Self-reaction
- Self-reaction; individuals determine to adaptive or defensive that
behaviors.
- Self-administering praise / self-reward.
- Self-motivation beliefs by empowering yourself for promoting arm-swing
exercise
Each intervention group will support by an intervention team composed of
health staffs, village health volunteers, and sport science or physiologist's instructors
and their family members.

Refresh of training 1: Self-regulation with arm-swing exercise (2 hours)

Refresh of training 2: Self-regulation with arm-swing exercise (2 hours)
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Phase 3 implementation

Group of intervention : The arm-swing exercise program

Arm-swing exercise was performed at least 5 days per week, duration of
arm-swing 20-40 mins, mild to moderate intensity level, the participants
continuously performed 6 months, the researcher allocated the group of
participants; 4 groups (10-11 persons /group) and conducted this exercise at the
home of the participants in each participants. The researcher motivated the
participants and their family came to join in the group and gave the rewards for any
group could achieve and continue the arm-swing exercise. The village health
volunteer and health staff in the community monitored and followed in this program.
The participants could perform the arm-swing exercise more than 5 days / weeks at
home.

The Program was introduced and educated 2 hr/ session /week on
Sunday (9-11 AM.) at health promotion hospital. The previous study of Perri M. et
al.(1993) noted that the effectiveness of the intervention program will sustain, and
improve health outcome in changing systolic blood pressure(SBP) when followed up
their blood pressure on month 3™ and there were ultimately decreasing on month 6™

Therefore, this study was followed up after the intervention month 3 and month 6.
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3.8 Data Collection

The data collection process was conducted as lists below:

1)

2)

3)

4)

5)

6)

7)

8)

The researcher submitted letters of request from Dean of the college of
public health sciences, Chulalongkorn University to Ratchaburi provincial
health office and Pak-tho district health office, Ratchaburi province.

For establishment with cooperation, the researcher submitted letters of
request from Dean of the college of public health sciences, Chulalongkorn
University to Donsai health promotion hospital, Pak-tho district,
Ratchaburi province.

Coordination with health staff leaders or key persons in Donsai health
promotion hospital and Pak-tho hospital, Ratchaburi province to explain
the objectives of this study and to provide the appropriate place for the
program.

The researcher introduced the Arm-swing exercise program , to announce
and invited eligible cases in the community of Donsai Health Promotion
Hospital, Ratchaburi to participate and enroll in the program.

Step of appointment and screening the participants which followed by the
inclusion criteria and to inform the consent every participants.

Preparing the Arm-swing exercise program(Prasertthai et al.) ; training
nurses, health staffs and VHV and team were provided by the researcher
and experts. They were the assistance researchers to play a role in this
program by conducting and interviewing the participants who involved in
this study. The participants were invited to visit at the health center for
physical examination if they met all inclusion criteria and be willing to
participate in this study

Preparing location; room for group meeting and material for group
activities.

Appointment the participants for pre-test by the period of setting, after pre-
test  the researcher provided low salt intake education program
immediately and ASE for the intervention group and arranged an
appointment 2 week, later for 2 weeks continually. For the intervention
group was provided refresh ASE 1™ and refresh ASE 2™ in once a month.
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9) The researchers collected the data from participants at baseline, post
intervention, 3months, and 6 months after the intervention program.

10) For the participants in control group were set for pre-test and post- test in
the same periods.

3.9 Data Analysis

The Data consisted of questionnaire and laboratory results were entered
into SPSS version 16 worksheet. The data were double checked to identifiy errors
and clean strategies were used to identify coding error or entry error. Statistical
analysis of this data were performed by using SPSS program follows:

Part I:  Socio-Demographics and Characteristics, using descriptive
statistic , including percentages demographic variables, means, standard deviation,
frequencies.

Part Il. Health status and health risk behaviors, using descriptive
statistic , including percentages demographic variables, means, standard deviation,
frequencies.

Part I11. Physiological measurement : using both descriptive and
inferential statistics, including means, standard deviation, paired-unpaired t-test, and
repeated measures ANOVA.

Part 1V Sodium intake behavior, using descriptive statistic, including
frequency, percentage, means and standard deviation and inferential statistics,
including, unpaired t-test chi-square.

Paired t-test was used to compare mean of dependent variable (before
and after) in the same group. Independent t-test (Unpaired t-test) was used to
compare continuous dependent variables between the intervention group and the

control groups.
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3.10 Ethical Consideration

This study was approved by The Ethics Review Committee for Research
Involving Human Research Subjects, Health Science Group, Chulalongkorn
University. The certificated of approval number was COA No0.232/2015. Participants
received both written and verbal information before they agreed to participate. They
had to right to refuse to participate in the study. It was making it clear that participants
could withdraw from the study at any time with no effect to their activity. Their
information was kept confidential.

Under the guidance of human study, the researchers explained to the
participants, who received completely explanation about the study such as, the
purpose, process and benefits of the study and signed consents form participants
before interviewed and participated on this program.

For the successful of this program, we provided the Arm-swing exercise

program for the control group after finished and evaluation of the program.



CHAPTER IV
RESULTS

This chapter includes the results which are presented into two parts. The first
parts includes socio demographic characteristics of participants and the second parts
reports on the efficacy of the arm swing exercise program.

4.1 SOCIO DEMOGRAPHIC CHARACTERISTIC OF PARTICIPANTS

There were 84 participants who agreed to participate in the study. All of them
passed the screening test with PAR-Q criteria. Each of the 84 participants was
randomly assigned to either an experimental group or a control group by using simple
randomization. The researcher selected randomly a sealed envelope which was
designed as being 42 participants in the experimental group and 42 participants in the
control group.

In this study, Chi-Square test showed that there was no significant
difference in  age group, marital status, education level, occupation, personal
income and frequency of exercise days between the experimental group and the
control group (p > 05)(Table 5).

There were total of the participants were 84 female. The age group, most of
them were 50-59 years old in control group (40.5%) intervention group was (38.1%),
and age average was 55.15 years (SD = 7.01). Sixty- seven percent of the
participants in the experimental group and 71% of participants in the control group
were married. The majority of participants in both groups graduated from primary

school.
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Fifty- seven percent of participants in the control group and 38% of
participants in the experimental group were laborer. Fifty-five percent of
participants in the control group and 36% of participants in the experimental group
had personal income 5000- 10,000 baht. Nearly all participants in both groups had
frequency of exercise day 0- 2 days.

CHARACTERISTICS RELATED TO HEALTH STATUS

Both experimental and control groups had no differences in body weight, body
mass index, waist circumference and sodium intake behavior score. Independent t-
test showed no difference between the experimental and control group(Table 6).

Table 5 Numbers and Percent of Socio-Demographic characteristic of the
participant

General Control  Experimental  Total v p-
characteristic group group value value
(N=84) %
(N=42) % (N=42) %
Age (years)
40-49 11(26.2) 13 (31.0) 24 (28.6) .234 890
50-59 17 (40.5) 16 (38.1) 33 (39.3)
60-69 14 (33.3) 13 (31.0) 27 (32.1)
Mean (SD) 55.9(7.32)  54.4(6.69)  55.15(7.01)
Status
Single 5(11.9) 5(11.9) 10 (11.9) .319  .853
Married 30 (71.4) 28 (66.7) 58 (69.0)
Widowed/Divorced 7 (16.7) 9 (21.4) 16 (19.0)
Education
e Lowerorequal 35(83.3) 29 (69) 64 (76.2) 1.640 .200
primary level
e Higher or 7 (16.7) 13 (31) 20 (23.8)
equal
secondary
level
Occupation
unemployed 5(11.9) 8 (19.0) 13 (15.5) 3.099 .212
Agriculturist 13 (31.0) 18 (42.9) 31 (36.9)
Laborer 24 (57.1) 16 (38.1) 40 (47.6)
Personal
income(baht/month) 16 (38.1) 20 (47.6) 36 (42.9) 3.729 155
<5000 23 (54.8) 15 (35.7) 38 (45.2)
5001-10,000 3(7.1) 7 (16.7) 10 (11.9)

> 10,001
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2

General Control  Experimental Total X p-
characteristic group group value value
(N=84) %
(N=42) % (N=42) %
Frequency of exercise
(days)
< 2 32 (76.2) 25 (59.5) 57 (67.9) 2.860 .239
3-14 5(11.9) 10 (23.8) 15 (17.9)
> 5 5 (11.9) 7 (16.7) 12 (14.3)
History of
Hypertension in
family
No 21 (50) 19 (45.2) 40 (47.6) .234  .890
Yes 21(50) 23 (54.8) 44 (52.4)
Present illness :
Duration of HT
risk(months) 25(59.5) 31(73.8) 56 (66.7) 2.071 .355
0- 6 8(19.0) 6 (14.3) 14 (16.7)
>6-12 9(21.4) 5(11.9) 14 (16.7)
> 12
Alcohol consumption
No 42(100) 42 (100) 84 (100) - -
Yes 0 (0) 0 (0) 0(0)
Cigarette smoking ®
No 41(97.6) 41(97.6) 82(97.62) .00  1.000
Yes 1(2.4) 1(2.4) 2(2.38)
Sodium intake
behavior 36(85.7) 28(66.7) 64(76.19) 4.200 .071
Good 6(14.3) 14(33.3) 20(23.81)
Poor

®Fisher’s Exact Test; Chi-square p>.05
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Table 6 Mean and Standard Deviation of Health Status

Characteristic N Min-Max  Mean SD t p-value
Body Weight (kg)
Experimental group 42 43-81 59.95 947 -1968  .053
Control group 42 40-76 56.05 8.70
Total 84 40-81 58.0 9.25
Body Mass
Index(kg/M?) 42  18.10-33.33  24.78 352 -1254 214
Experimental group 42  17.50-31.11 23.78 3.77
Control group 84 17.50-33.33 24.28 3.66
Total
Waist Circumference
(cm.)
Experimental group 42 57-103 82.69 933 -922 .359
Control group 42 58-107 80.76 9.79
Total 84 57-107 81.73 9.56
Sodium intake
behavior
Experimental group 42 32 -53 40.60 471 1816 073
Control group 42 28 - 50 42.52 5.02
Total 84 28 - 53 4156  4.93

Independent t-test p>.05

4.2 Hypothesis Testing in the study

In this study, there were assumption testing of dependent variables. The level
of measurement of blood pressure, heart rate, and cardiorespiratory fitness were
ratio scale. Before parametric statistics were used, these variables were examined the
assumption of normal distribution and homogeneity of variance between the
experimental group and the control group.

1. The assumption of normal distribution was examined in blood pressure,
heart rate and cardiorespiratory fitness (estimated VO2 max) by using Kolmogorov-
Smirnov test. Therefore, comparing the difference in the means of systolic and
diastolic blood pressure, heart rate and cardiorespiratory fitness between the
experimental group and the control group. In addition, Kolmogorov-Smirnov test
were done for comparing the difference between the baseline and the follow-up mean
of systolic and diastolic blood pressure, heart rate and cardiorespiratory fitness in the

experimental group and the control group.
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2. The assumption of homogeneity of variance was examined in systolic and
diastolic blood pressure, heart rate and cardiorespiratory fitness by using Levene’s
test.

Hypothesis 1. Before the intervention, no different mean scores of blood
pressure, heart rate and cardiorespiratory fitness between the experimental group and
the control group.

At Dbaseline assessment, comparing of study variables between the
experimental and control group before establishing the program.

Means of systolic-diastolic blood pressure, heart rate and cardiorespiratory
fitness of the experimental group and control group in the pre-experiment were close.
The difference of those means from both groups were determined by Independent t-
test (Table 7).

Table 7 Comparison of the study variables between the experimental and control
groups at baseline

Experimental Control
group group t p-
Variables (n=42) (n=42) value
Mean SD Mean SD

Systolic blood 134.26 14.23 131.83 13.35 -.810 421
pressure
(mmHg)

Diastolic blood
pressure 75.33 9.36 72.48 8.85 -1.437 154
(mmHg)

Heart rate
(bpm) 77.79 8.74 78.48 8.85 .315 .753

Cardiorespiratory

fitness (estimated 30.73 4.00 31.2 3.98 542 .589
VO2max)
(ml/kg/min)

Significanceat p <.05
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Hypothesis 2. After the intervention, the experimental group will have
different mean scores of blood pressure, heart rate and cardiorespiratory fitness as
before.

Means score of systolic (SBP), diastolic blood pressure(DBP), heart rate(HR)
and cardiorespiratory fitness(CRF) in the experimental group were compared during
the difference time points and at each time point of measurement. All of these
variables were tested for normality, homogeneity of variance, and homogeneity of
variance-covariance metrics to meet the assumption for parametric statistic analysis.
The SBP, DBP, HR and CRF data including baseline, the 3™ month and 6™ month
were analyzed by descriptive analysis to examine the Kolmogorov-Smirnov test of
normality. Box’s M test of equality of covariance matrices across group and Levene’s
test of equality of error variances across groups were also examined. After the
assumption testing , the results showed that all of variables met the assumption of
parametric analysis for repeated-measures ANOVA. The results revealed that multiple
comparison in mean score of SBP between different time points showed significant
differences between baseline and all of the other repeated assessments.

A one-way repeated measured analysis of variance(ANOVA) was conducted
to evaluate changing in SBP mean score when measured before, after 3 month and
after 6™ month in the experimental group(n=42). The results indicate mean score of
SBP show a significant difference over time( F =22.48, p < .001). The significant
difference of mean score between baseline and 3™ month (p < .001) , baseline and 6™
month ( p <.001). Thus, There was a significant decrease in mean score of SBP over
time, suggesting that participant in the experimental group decrease mean score of
SBP. (Table 8)
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Table 8 Mean Difference Scores of Systolic Blood Pressure in the Experimental
Group between Different Time Points( n=42)

Time Mean SD Pairwise Comparisons
(mmHg) Baseline 3month 6™ month
Baseline 134.26 14.23 - 7.833** 10.667**
3" month 126.43 9.06 - 2.833
6" month 123.60 10.74 -
**p<.01

Using repeated- measures ANOVA, DBP shows no significance over time (F
=.826, p = .441). Thus, there was no significant in mean score of DBP over time,
suggesting that participants in the experimental group did not change mean score of
DBP. (Table 9)

Table 9 Mean Difference Scores of Diastolic Blood Pressure in the Experimental
Group between Different Time Points( n=42)

Time Mean SD Pairwise Comparisons
(mmHg) Baseline 3" 6"
month month
Baseline 75.33 9.36 - 1.595 .952
3 month 73.74 7.39 - -.643
6" month 74.38 8.01 -

Using repeated- measures ANOVA, The results indicate mean score of heart
rate show a significant difference over time(F =20.542, p < .01). The significant
difference of mean score between baseline and 6™ month (p <.001), 3" month and
6" month ( p < .001). Thus, There was a significant decrease in mean score of heart
rate over time, suggesting that participant in the experimental group decrease mean

score of heart rate. (Table 10



110

Table 10 Mean Difference Scores of Heart Rate in the Experimental Group
between Different Time Points( n=42)

Time Mean SD Pairwise Comparisons
(mmHg) Baseline  3month 6™ month
Baseline 77.79 8.74 - 833 6.071**
3" month 76.95 7.31 - 5.238**
6" month 71.71 6.17 -
**p<.01

A significant difference across different time points in cardiorespiratory
fitness(estimated VO, max) in the experimental group was found (F =22.225, p <
.001). Repeated-measures ANOVA revealed the significant difference in mean
score of estimated VO,max between baseline and 3™ month (p < .001) , baseline
and 6™ month ( p < .001). Thus, there was a significant increase in mean score of
estimated VO2max over time, suggesting that participant in the experimental group

increase mean score of estimated VO2max. (Table 11)

Table 11 Mean Difference Scores of Cardiorespiratory fitness( estimated
VO2max) in the Experimental Group between Different Time Points( n=42)

Time Mean SD Pairwise Comparisons
(mmHg) Baseline  3“month 6™ month
Baseline 30.73 4.00 - -2.635**  -2.969**
3 month 33.36 5.39 - -334
6" month 33.70 3.51 -

**p< 01
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Hypothesis 3. After the intervention, the controlled group have no different
mean scores of blood pressure, heart rate and cardiorespiratory fitness as before.

A one-way repeated measured analysis of variance(ANOVA) was conducted
to evaluate changing in SBP mean score when measured before, after 3" month and
after 6" month in the control group(n=42). The results indicate mean score of SBP
show a significant difference over time ( F =5.501, p < .01). The significant
difference of mean score between baseline and 6™ month (p < .05) , 3™ month and
6™ month ( p < .05). However, there was no significant difference of SBP between
baseline and 3" month. Thus, There was a significant difference in mean score of
SBP over time, suggesting that participant in the control group increase mean score of
SBP. (Table 12)

Table 12 Mean Difference Scores of Systolic Blood Pressure in the Control
Group between Different Time Points( n=42)

Time Mean SD Pairwise Comparisons
(mmHg) Baseline 3" 6™ month
month
Baseline 134.26 14.23 - -.024 -3.595*
3" month 126.43 9.06 - -3.571*
6" month 123.60 10.74 -
*p<.05

Using repeated- measures ANOVA, DBP in the control group indicates a
significance over time at p < .05 (F = 4.559, p = .013). However, there was no
significant in mean score of DBP between baseline and 3™ month, baseline and 6™
month, suggesting that participant in the control group has a change mean score of
DBP between 3 month and 6" month. (Table 13)
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Table 13 Mean Difference Scores of Diastolic Blood Pressure in the Control
Group between Different Time Points( n=42)

Time Mean SD Pairwise Comparisons
(mmHg) Baseline 3“month 6™ month
Baseline 72.48 8.85 - 1.857 -2.143
3" month 70.62 9.39 - -4.000*
6" month 74.62 8.93 -
*P <.05

The result of the control group, mean score of heart rate show no significant
difference over time(F =2.788, p = .067). Thus, There was not change in mean score
of heart rate over time in the control group. (Table 14)

Table 14 Mean Difference Scores of Heart Rate in the Control Group between
Different Time Points( n=42)

Time Mean SD Pairwise Comparisons
(mmHg) Baseline 3" 6™ month
month
Baseline 78.48 11.19 - 1.095 -1.762
3 month 77.38 10.06 - -2.857
6" month 80.24 9.77 -

Significance p <.05

The result showed that mean score of cardiorespiratory fitness was no
significant difference over time(F =.695, p = .502). Thus, There was not change in

mean score of cardiorespiratory fitness over time in the control group. (Table 15)
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Table 15 Mean Difference Scores of Cardiorespiratory fitness (estimated
VO2max) in the Control Group between Different Time Points ( n=42)

Time Mean SD Pairwise Comparisons
(mmHg) Baseline 3" 6™ month
month
Baseline 31.20 3.98 - -371 -.369
3 month 31.57 3.81 - .003
6" month 31.57 3.99 -

Significance p < .05

Hypothesis 4. After the intervention, the experimental group will have
different mean scores of blood pressure, heart rate and cardiorespiratory fitness from
the control group.

Comparisons of the study variables between the experimental and control
group were examined to detect differences at the baseline, 3" month and 6™ month of
the study. Changes in mean values of all study variables are also presented.
Assumption tests and data transformation for parametric analyses were also
conducted. Studies variables which met the assumption for parametric analyses, were
analyzed using one-way repeated measures ANOVA.

Comparison of Systolic Blood Pressure between the experimental and control
groups during the different time points by one-way repeated measure analysis of
variance. The results showed that the direct effect of the treatment, time and
interaction effect of treatment by time were significant (p < .05; p < .01; p < .001)

respectively.(Table 16) (Figure 19)



Table 16 Comparisons of Systolic Blood Pressure Mean Score
Experimental and Control Group in Each Time Points
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between the

Source of Variations SS df MS F P-value
Between subjects

Treatment 1540.194 1 1540.194 4.621 .035
Error 1 27328.325 82 333.272

Within subject

Time 525.054 1 525.054 11.470 .001
Treatment by Time 2135.720 1 2135.720  46.655 <.001
Error 2 3753.726 82 45.777

Significance at p <.05

Figure 19 Mean score of Systolic Blood Pressure between experimental and

control group
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Comparison of Diastolic Blood Pressure between the experimental and control

groups during the different time points by one-way repeated measure analysis of

variance. The results indicated that the direct effect of the treatment, time and

interaction effect of treatment by time were no significant relatively each other (p >

.05) between difference time points. (Table 17) (Figure 20)



Table 17 Comparisons of Diastolic Blood Pressure Mean Score
Experimental and Control Group in Each Time Points
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between the

Source of Variations SS df MS F p-value
Between subjects

Treatment 230.480 1 230.480 1.471 229
Error 1 12844.325 82 156.638

Within subject

Time 14.881 1 14.881 397 531
Treatment by Time 100.595 1 100.595 2.681 105
Error 2 3076.524 82 37.519

Figure 20 Mean score of Diastolic Blood Pressure between experimental and

control group
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Mean scores of heart rate between time points are presented in Table 18

Results showed that the direct effect of the treatment was no significantly difference

between experimental group and control group(p > .05). But the direct effect of time

and interaction effect of treatment by time were significant relatively (p <.01)

between difference time points. (Figure 21)
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Table 18 Comparisons of Heart Rate Mean Score between the Experimental and
Control Group in EachTime Points

Source of Variations SS df MS F p-value
Between subjects

Treatment 650.893 1 650.893 3.401 .069
Error 1 15692.675 82 191.374

Within subject

Time 195.006 1 195.006 7.206 .009
Treatment by Time 644.292 1 100.595 23.807 <.001
Error 2 2219.202 82 27.063

Figure 21 Mean score of Heart Rate between experimental and control group
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Cardiorespiratory fitness (estimated VO2max) mean scores between time
points are presented in Table 19 Results showed that the direct effect of the treatment
was no significantly difference between the intervention group and control group
(P>.05). But the direct effect of time and interaction effect of treatment by time were

significant relatively difference between difference time points (p <.01). (Figure22)



117

Table 19 Comparisons of Cardiorespiratory Fitness (VO;max) Mean Score
between the Experimental and Control Group in Each Time Points

Source of Variations SS df MS F p-value
Between subjects

Treatment 83.203 1 83.203 1.885 173
Error 1 3618.979 82 44.134

Within subject

Time 117.001 1 117.001 40.693 <.001
Treatment by Time 71.018 1 71.018 24.700 <.001
Error 2 235.769 82 2.875

Figure 22 Mean score of Cardiorespiratory fitness (estimated VO,;max) between
experimental and control group
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4.3 Summary

The sample comprised 84 participants, divided into 42 participants in the
experimental group and 42 participants in the control group. There was no significant
difference in socio-demographic characteristics of the sample. Four hypotheses were
analyzed to compare the difference in systolic and diastolic blood pressure, heart rate,
and cardiorespiratory fitness( estimated VO,max) between the experimental group
and the control group. Before hypothesis testing, assumption testing showed that
systolic and diastolic blood pressure, heart rate, and cardiorespiratory fitness(
estimated VO,max) were accepted the assumption of normal distribution, and
accepted the assumption of homogeneity of variance. Then, Independence t-test was
done for comparing the difference in the mean of systolic and diastolic blood
pressure, heart rate, and cardiorespiratory fitness between the experimental group and
the control group before starting the arm-swing exercise program. Independent t-test
with equal variance was done for comparing the difference in the mean of all
variables between the experimental group and the control group. The finding revealed
that before starting the arm-swing exercise program, there was no significant
difference in the baseline of systolic and diastolic blood pressure between the
experimental group and the control group. Therefore, both groups had similar systolic
and diastolic blood pressure, heart rate and cardiorespiratory fitness before starting the
arm-swing exercise program.

At three months, six months after completing the arm-swing exercise program,
the finding revealed that the mean of systolic blood pressure of the experimental
group were significant lower than that the control group, but the mean of diastolic
blood pressure of the experimental group were not significantly different with the
control group. The finding also revealed that the mean of heart rate and
cardiorespiratory fitness of the experimental group were no significantly difference
with the control group. However, It was found that the direct effect of time and
interaction effect of treatment by time in systolic blood pressure, heart rate and
cardiorespiratory fitness were significantly difference between the intervention group

and the control.



CHAPTER V
DISCUSSION, CONCLUSION AND RECOMMENDATIONS

The present study was carried out to determine the effect of the arm swing
exercise and low sodium intake education program in postmenopausal women with
prehypertension (experimental group) on blood pressure, heart rate and
cardiorespiratory fitness by compared with postmenopausal women with
prehypertension (control group)who received low sodium education program only.
Main outcomes were compared at baseline, three-month and six-month follow-up.
Research hypotheses were composed of 4 parts including 1) Before the intervention,
no different mean scores of blood pressure, heart rate and cardiorespiratory fitness
between the experimental group and the control group. 2) After the intervention, the
experimental group have different mean scores of blood pressure, heart rate and
cardiorespiratory fitness as before. 3) After the intervention, the controlled group
have no different mean scores of blood pressure, heart rate and cardiorespiratory
fitness as before. 4) After the intervention, the experimental group have different
mean scores of blood pressure, heart rate and cardiorespiratory fitness from the

control group.

5.1 Summary of Research Findings

The results revealed that the characteristics at baseline of both groups were
similar. All of participants were postmenopausal women with prehypertension,
average age 55.15+ 7.01lyears. Most of them were married, had primary education
level, were agriculturist or agricultural laborer, had personal income 5001-10,000
baht. Participants’s average frequency of exercise days was less or equal than 2 days.
The finding revealed that before starting the arm-swing exercise program, there was
no significant difference in the baseline of systolic and diastolic blood pressure
between the experimental group and the control group. Therefore, both groups had
similar systolic and diastolic blood pressure, heart rate and cardiorespiratory fitness

before starting the arm-swing exercise program.
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At three months, six months after completing the arm-swing exercise program,
the finding revealed that the mean of systolic blood pressure of the experimental
group were significant lower than that the control group, but the mean of diastolic
blood pressure of the experimental group were not significantly different with the
control group. The finding also revealed that the mean of heart rate and
cardiorespiratory fitness of the experimental group were no significantly difference
with the control group. However, It was found that the direct effect of time and
interaction effect of treatment by time in systolic blood pressure, heart rate and
cardiorespiratory fitness were significantly different between the intervention group
and the control. Hypotheses 1, 3 and were supported. Hypotheses 2 and 4 were

partially supported.

5.2 Discussion

The effect of Arm swing exercise program on the clinical outcomes in the
postmenopausal women with prehypertension.

1) Effect on Systolic Blood Pressure

The results indicate that mean score of SBP show a significant difference over
time in the intervention group (p value < .001). In additions, the results of the study
revealed that a significant improvement in systolic blood pressure (p value < .05) in
the intervention group, compared to the control group at three-month and at six-month
follow-up period. The reduction of systolic blood pressure from baseline to follow
upl was -7.83 mmHg less in the intervention than control group, and from baseline to
follow up 2 was -10.66 mmHg. These findings are consistent with a study that use Tai
Chi intervention for lowering of blood pressure in patients with essential hypertension
(Pan, Zhang, & Tao, 2015; Zheng et al., 2015). In the recent meta- analysis study at
the effects of exercise training in blood pressure, researcher reported decreases in SBP
of 3.5 mmHg and DBP of 2.5 mmHg with aerobic exercise (Cornelissen & Smart,
2013). Additionally, one of meta-analysis showed that a positive effect of dance
therapy on reduction of SBP and DBP in people with hypertension (Conceicao, Neto,
do Amaral, Martins-Filho, & Oliveira Carvalho, 2016). From the result of the study it
was found that mean of SBP in the exercise group decrease from baseline, according

with ACSM’s guidelines for exercise testing and prescription that aerobic exercise
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training leads to decline in BP of 5-7 mmHg in people who have high blood pressure.
Because exercise training can lower BP by submaximal exercise workloads(American
College of Sports Medicine, 2014). Whelton and college found that aerobic exercise
can reduce blood pressure in hypertensive persons that aerobic exercise was
associated with a significant reduction in mean systolic blood pressure -3.84 mmHg.
This study mentioned that aerobic physical activity has more beneficial for prevention
and treatment of high blood pressure as it should be considered a key component of
lifestyle modification(Seamus P. Whelton, Ashley Chin, Xue Xin, & Jiang He, 2002).
Consistent with the study of Duncan and friends, a 16 week aerobic exercise can
reduce systolic and diastolic blood pressure in the essential hypertensive
patients(Duncan et al., 1985). The arm swing exercise program is designed by
following the principle of ACSM’S exercise prescription (FITT-VP) consisting of six
important parts including Frequency, Intensity, Time, Type, Volume, and Progression
for improve health and fitness. Likewise, the arm swing exercise protocol of the
present study was definited as a moderate intensity exercise by using heart rate
reserve(% HRR), maximum heart rate(%HRyax) calculation following ACSM’s
guidelines for exercise prescriptiond ™ (American College of Sports Medicine, 2014).
The regiment of arm exercises reported significant improvement about small artery
compliance and endothelium vasodilation which may effect on decreasing in blood
pressure(Westhoff et al., 2008). As, previous studied, the decrease averaged 3-8
mmHg is in agreement with the studies explained a decrease in SBP at fixed protocol
program(Cornelissen, Verheyden, Aubert, & Fagard, 2010; Fagard, 2001; L. S.
Pescatello et al., 2004). Postmenopausal women with prehypertension have a risk of
HT and CVD due to the fact that decreasing of estrogen level result in vulnerable
arteries in all parts of body particularly heart function. Thus, the moderate exercise
training has been suggested to generate health benefits, including a rising physical
fitness and decreased risk of cardiovascular disease and metabolic syndrome (Sato,
Nagasaki, Kubota, Uno, & Nakai, 2007). One of meta-analysis, review of endurance
training 72 trails found that significant net reductions of 3.0/ 2.4 mmHg (p<.001) were
reported for resting blood pressure levels. Moreover, more than 30 hypertensive study
groups were showed more pronounced in reduction in resting blood pressure (-6.9/-
4.9)than the others(-1.9/-1.6; p<0.001 for all) (Fagard & Cornelissen, 2007). In the



122

present study, the researcher designed the arm swing exercise protocol determining
moderate intensity by using rating for perceived exertion(RPE) method which this
method was consistent with Paley’s study, using RPE method at a moderate intensity
level was great to adhere to the exercise program(Paley, 1997). In our experimental
study, participants in the study group used Omron heart rate monitor for monitoring
their maximum heart rate during the arm swing exercise protocol. In this aspect of
research monitors, that was a good way for our study like the study of Shenoy,
monitoring an exercise program using a heart rate monitor was successful and
improved parameter outcomes and promotable general well-being. From this study,
the researchers suggested that using heart rate monitor helped them to ascribe all
improvements to the exercise intensity(Shenoy, Guglani, & Sandhu, 2010).
Likewise, the results of this study are consistent with the prior studies where they
found that moderate intensity aerobic exercise is highly effective in managing in the
lower blood pressure when is compared to low and high intensities(Abdullah et al.,
2016). In contrast, Stewart’s study which explored the effects of a 6 month aerobic
and resistance exercise reduced DBP but not SBP in older adults with mild
hypertension(Stewart et al., 2005). As a results, long term program and high intensity
of exercise may be induced poor adherence and received injury or symptom of fatigue
during the process of protocol.

Comparing between the intervention and the control groups after three
month and six month, ASE program showed that significant improvement in systolic
blood pressure(p = .035). Such finding showed that protocol of ASE have effected on
systolic blood pressure in the intervention group due to participants can do arm swing
exercise following the exercise protocol. One of the participants said “I like it because
| can do arm swing exercise whenever | would like to do. It is so easy and not
depended on suit and shoe”. Another one said “Arm swing exercise: not only it’s so
easy but also anyone in my family member; such as my husband can do with me in
the early morning everyday”. One of reasons, village health volunteers (VHV)
played an important role in arm swing exercising because VHV looked after their
group of participants during the program. In addition, VHV helped their participants
to follow the arm swing exercise program by encouraging and giving suggestion for

them. Similar with McMahon’s study finding( 2017) suggested that interpersonally
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oriented behavior change strategies combined with an evidence-based physical
activity protocol can increase in older adult’s physical activity and functional
strength(McMahon et al., 2017). Importantly, arm swing exercise is very easy and a
modest activity for them to do it.

In sum up, the arm swing exercise program had a beneficial effect on blood
pressure control among postmenopausal women with prehypertension. Thus, the
second and forth hypotheses of the study, that systolic blood pressure between the
intervention and the control groups are different. Importantly, the participants who
received the arm swing exercise program would show a significant improvement in
systolic blood pressure, were supported.

2) Effect on Diastolic Blood Pressure

In the present study found that the effect of the treatment was no significantly
difference of mean score DBP over time in the experimental group. But, DBP in the
control group indicates a significance over time. However, there was no significant in
mean score of DBP between baseline and 3 month, baseline and 6" month,
suggesting that participant in the control group has a change mean score of DBP
between 3™ month and 6™ month. Whereas, DBP was higher than baseline. It can
conclude that DBP of the participants in the control group tended to increase overtime
when compared with the experimental group.

From an experimental study of Pan and colleague (Pan et al., 2015), SBP were
reduced in essential hypertension after a 12 weeks Tai Chi exercise intervention but
DBP did not change in the exercise group, consistent with the present study. In
contrast, DBP of the control group were raised from baseline which it can be implied
that participants with non-exercising have a change to go on hypertension disease
more than the exercise group. Furthermore, Hagins and colleges studied to compare
the effects of yoga to an active control in people with pre-HT and stage 1
hypertension, the results indicated that 24-hour diastolic, night diastolic, and mean
arterial pressure significantly reduced in the yoga group(-3.93, -4.7, -4.23 mmHg,
respectively) but no significant within group changes in the control group(Hagins,
Rundle, Consedine, & Kbhalsa, 2014). From the previous study suggested that
dynamic aerobic exercise training affects blood pressure reduction because a lowering

of systemic vascular resistance of which the renin-angiotensin system and the
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sympathetic nervous system become to be involved, and beneficially decreases
concomitant cardiovascular risk factors(Fagard, 2006). However, reduction of DBP is
less than SBP, the meta-analysis of Whelton and friends revealed that aerobic exercise
was related with a significant decrease in mean systolic blood pressure -3.84mmHg
and reduction in mean diastolic blood pressure -2.58mmHg which these studies were
conducted in both hypertensive people and normotensive people(S. P. Whelton, A.
Chin, X. Xin, & J. He, 2002). From the geriatric medical study found that no
improvement in aortic stiffness in exercise group, this results of the study indicated
that elderly people may be resistant to exercise induced declines of blood
pressure(Stewart et al., 2005).

3) Effect on Heart rate

The effect of the treatment was no significantly difference of heart rate
between experimental group and control group. However, heart rate of both groups
difference from each other by the effect of time and interaction effect of treatment by
time at the difference time points. These findings are familiar with the study that use
traditional Chinese martial art (T’ai chi chuan:TCC) to provide for patients with
peripheral artery disease. After intervention, heart rate did not change(Dantas et al.,
2016). The recent randomized controlled trial studied about effects of a 12 weeks
yoga and exercise on heart rate variability in pre/post- menopausal women. The
results showed that heart rate variability of post-menopausal women did not differ
from the baseline in the study group (Jones et al., 2016), consistent with our finding.
Similarity, the recent study of O. Hartaigh B, a moderate—intensity physical activity
program has no significant impact on reduction of resting pulse rate in older
subjects(B et al., 2016). However, in a study report by Villelabeitia-Jaureguizar and
colleagues (Villelabeitia-Jaureguizar et al., 2017), a high intensity interval training
program exercise was found to improve heart rate variability. From the reviews of a
meta- analysis found that Tai Chi Training exercise can improve cardiovascular
efficiency by reducing resting blood pressure and heart rate in healthy adults(Zheng et
al., 2015). Similarly with the previous studies, the results suggested aerobic exercise
as moderate exercise intensity related to modulate the age-associated decline in
cardiovagal baroreflex sensitivity in healthy men(Monahan et al., 2000; Okazaki et
al., 2005). Many studies have explored the effects of exercise training in older
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participants, but the study subjects were either mixed or all male(B et al., 2016;
Moraes et al., 2012; Villelabeitia-Jaureguizar et al., 2017). Due to the fact that the
age-related decline in usefulness of baroreceptor mechanisms in controlling
autonomic outflow to the circulation of heart activating factor for the progression of
cardiovascular diseases. From the review, moderate - intensity exercise training is
highly protective factors to against age-associated baroreflex dysfunction by increased
parasympathetic and reduced sympathetic control of heart rate, associated with
decrease resting heart rate(La Rovere & Pinna, 2014). However, sex differences may
have influenced to role of sympathetic nerve activity, particularly older people. From
the previous study, the situation of muscle sympathetic nerve activity(MSNA) and
blood pressure in the older man, the results suggested that the relationship between
MSNA and blood pressure are higher with aging(Narkiewicz et al., 2005). Moreover,
the strength of the relationship between MSNA and blood pressure in older women is
greater than older man(Joyner, Charkoudian, & Wallin, 2010). The present study
conducted in postmenopausal women with prehypertension which it may be differed
from other studies which conducted in healthy people and only male.  Thus,
improvement of heart rate may be affected by intensity level of exercise, sex and
health status.

4) Effect on Cardiorespiratory fitness

In this study showed that the direct effect of the treatment was no significantly
difference between the intervention group and control group. But the direct effect of
time and interaction effect of treatment by time were significant relatively difference
between difference time points. Currie and colleagues reported that no difference in
CRF increasing between high intensity program and moderate intensity activity
(Currie, Rosen, Millar, McKelvie, & MacDonald, 2013). In addition, Scheewe’s
study(2012) explored effects of exercise therapy on cardiorespiratory fitness in
patients with schizophrenia the results revealed that exercise therapy 1 to 2 hours a
week for 6 month can increase CRF level (VO »)in exercising group compared with
non-exercising group(p<.01). In conformity with the ACSM’s suggestion that at least
three exercise sessions of moderate intensity a week lead to improved CRF and the
results indicated that the progressive decrease of CRF can be prevented by exercise
therapy which should lead to reduced mortality in schizophrenia(Scheewe, Takken,



126

Kahn, Cahn, & Backx, 2012). Furthermore, the large meta- analysis of randomized
controlled trials studied about evidence from trials linking exercise to cardiovascular
health, the findings revealed that exercise training significantly raised absolute and
relative cardiorespiratory fitness which indicating the causal role of exercise in the
primary prevention of CVD morbidity and mortality also(Lin et al., 2015). Likewise,
the study of Augustine and friends explored about the association between
cardiorespiratory fitness and aortic stiffness in women with obesity. The results of the
study suggests that higher levels of CRF may reduce aortic stiffness which it has an
influenced on benefits to reduce CVD risks in women with obesity(Augustine, Yoon,
Choo, Heffernan, & Jae, 2016). An experimental gerontology studied in older men
and women about effects of resistance training frequency on cardiorespiratory fitness.
The results showed that the higher training frequencies in only men would lead to
improve  cardiorespiratory fitness(Fernandez-Lezaun, = Schumann,  Maékinen,
Kyroldinen, & Walker, 2017). The recent geriatric study of McKune and colleague,
assessing the effects of different training doses over a 12 week exercise program
including strength, endurance, balance on autonomic cardiac regulation, blood
pressure and cardiorespiratory fitness in the elderly, the results found that combining
exercise program achieved to improve DBP and CRF, regardless two or three
sessions/week (McKune et al., 2017).  Blumenthal and colleagues(Blumenthal et al.,
1989) studied cardiovascular and behavioral effects of exercise training in healthy
elderly men and women, the results showed that a 4 month yoga training group was
no change in cardiorespiratory fitness when compared with baseline, consistent with
the present study.

5.3 Theoretical Aspects

The arm swing exercise program was guided by Health Belief Model’s Theory
which were advantageous. Health Belief Model provided aspects of perceived
severity of hypertension and perceived susceptibility for all participants. The goals of
theory implication were to contribute and arouse hypertension awareness in
postmenopausal women with prehypertension. This theory stated that persons took
action by getting the arm swing exercise to prevent and control their blood pressure.
Perceived threat came after participants feel worried about seriousness of

hypertension complications. Other aspects of HBM, when they had gotten anxiety
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about hypertension progression. Cue to action was followed, it made them need to
engage and follow the arm swing exercise protocol. That why they enrolled
themselves to participate in this project because they perceived benefits of arm swing
exercise for hypertension or cardiovascular sickness prevention. When they focused
on health benefit more than many barriers (i.e. sedentary behavior, fear to discomfort
or injury and many workload in each day). The components of HBM for guiding
exercise intervention is profitable. The participants believed that the arm swing
exercise lead to more health benefits for them as a protective factors to prevent
hypertension and other complications.

Self- Regulation Concept was provided for adherence of participants with
exercise protocol based on concepts self-observation, judgement process, and self-
reaction. Using exercise log book recording, participants in the study group got
information about themselves and used these existing information to evaluate their
behaviors with standard criteria or their goals, being composed of goal setting to
increase their heart rate or duration of arm swing. In addition, an important part of
success was self-reinforcement aspect occurring in positive reaction. In this study,
sharing experience on training about the arm swing exercise produced good
reinforcement because the participants were allowed for the exchange of their
opinions or success in their manner. Some participants gave their experience about
good barrier management to follow the arm swing exercise protocol. We found that it
could contribute positive feeling and pride in this group. Receiving admirable words
from their colleges and health staffs resulted in good adherence in this protocol.
Furthermore, village health volunteers played an important role in this arm swing
exercise because they looked after and helped to solve the problems and monitored
their group of participants during the program in accordance with McMahon’s
study(McMahon et al., 2017). All aspects of these theory resulted in change behavior
of participants about arm swing exercise. It made all participants to do arm swing
exercise continuously because they believed that arm swing exercise led to health
benefits for them. Using theories to contribute the arm swing exercise program

resulted in sustainable change behaviors.
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5.4 Sustainability of the Arm swing Exercise program

Before the project’s closing at the six month, the researcher asked all
participants about their opinion and satisfaction to the project to certify the success of
the arm swing exercise program. Most of all gave me the most great satisfaction and
gorgeous enjoy to the arm swing exercise program. They also need to spend time
getting the arm swing exercise in many times in daily. Many participants told that this
program was suitable for training every week for small group and every four week for
meeting all participants at the health promotion hospital. At basically, Thai lifestyle
love to perform any activities which contribute a lot of funny emotion and easy to do
that why several people continue their activities such as arm swing exercise. During
the arm swing exercise protocol, the research team appointed group of arm swing
exercise to share their experience for all participants after they conducted the arm
swing exercise. Some participants shared their good experiences and gave positive
reinforcement for other participants they said that “keep going. I’ll cheer you up. I got
good benefits after | did it”, for example “I feel that I can do my jobs comfortable and
fast. Importantly, my weight circumference decreased from last month”. Other
participants told that they would like this arm swing exercise to establish continuously
in this community. They gave their opinions to need for extending this program and
they suggested that the health care provider would be facilitator and leaders for
encouragement and persuasion for all people in the village to enroll in this exercise
program. The participants informed that this course can stimulate their awareness on
hypertension disease, self-regulation to get more exercise to control their blood
pressure and increase physical fitness also.

Moreover, after the end of program, some participants who received the arm
swing exercise program can be leader to establish arm swing exercise for other
villages into Paktor district, Ratchaburi Province. They can advise other people who
live in other villages and their friends and their family members about arm swing

exercise.
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5.5 Strengths of the study

The present study used a randomized control trial(RCT) which it is one of the
strengths. There were not dropout rate of all participants until the end of this exercise
protocol. Others is the strengthen of arm swing exercise: they expressed that this arm
swing exercise was a great exercise project. They reminded their colleagues on
blood pressure control, monitoring, checking on physical fitness. They discussed and
shared with each others on monitoring, continuous practice and their barriers which
lead to manage blood pressure control. Their awareness about disease and
complications were aroused. They stated that arm swing exercise was the most
suitable for elderly people to increase physical activities in their daily lifestyle. Some
participants mentioned that they can check their heart rates because they had heart
rate monitor when they perform arm swing exercise. It made them can monitor their
heart rate and intensity of exercise. After they performed arm swing exercise
following by the protocol of the project. They can compare their daily activity by
using log book for recording. They could perceive their improvements about levels of
blood pressure and heart rate. Although, this arm swing exercise benefit for patients
who had poor socioeconomic status, poor knowledge that will improve on physical

fitness, health status and their controlling of blood pressure level.

5.6 Limitation of this study

1. The short-term effects of the arm swing exercise program for
postmenopausal women with prehypertension was examined alone. In this study, the
effectiveness of the arm swing exercise program was examined at twelve weeks after
completing program.

2. The effectiveness of the arm swing exercise program in young adults who
have risk of hypertension were not examined. In the present study, most of the
samples were older adults who take care by themselves and had low education level.
Heart rate monitoring hand-watches may be difficult for them for using that why their

heart rate monitoring were not continuous in all program.
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3. The sampling group in this research was postmenopausal women who live
in Ratchaburi Province. Hence, these research results cannot be generalized to all

postmenopausal women with prehypertension.

5.7 Recommendation and Implications

Recommendations for Future Study

1. The long-term effects of the arm swing exercise program for
postmenopausal women with prehypertension should be examined( i.e., at six and
twelve months after completing the program).

2. The effectiveness of the arm swing exercise program in persons who have
risk of other non-communicable diseases should be examined. The young adults with
prehypertension should be examined and should be monitoring the exercise protocol
by using advanced technologies.

3. The effectiveness of the arm swing exercise program in older adults should
be examined by put some methods such as self-help group technique in motivation
and encouragement and find simple monitoring method for them.

4. Self-regulated arm swing exercise program plus DASH dietary and weight
restrictions for all participants of the intervention group should be examined

Implications of this study for practice

Analyzing the research findings, it can be concluded that the self-regulated
exercise program can help postmenopausal women with prehypertension to conduct
arm swing exercise and achieve to reduce high blood pressure level and raise their
cardiorespiratory fitness. The participants can conduct and follow to guideline of
exercise protocol continuously. Their individual systolic blood pressure were reduced
and their cardiorespiratory fitness were increased. This program consisted of
knowledge and education, practical protocols, exercise logbook on a self-regulated
exercise program, a booklet about exercise, a heart rate monitor, recorded book for
facilitators and other tools to assess a participant’s progress that nurses or health care
staffs can utilize to ensure participant safety and efficiency in a health professional
manner.

Sharing experience on training of self-regulated exercise were used to increase

the interest of participants and allowed for the exchange of opinions. Most of the
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participants liked to conduct arm swing exercise. But in some cases, research
assistances or team should provide confident in exercise and motivation to them
because the amount of energy used from the arm swing exercise was insufficient.
Appropriate additional preparing before — after exercise included warm up 5 min and
cool down 5 min should be emphasize to protect any injury at both shoulder joint in
all participants. Extension of swinging arms duration was advised also. All
participants were recommended that the more effort put forward, the more
cardiorespiratory fitness would be achieved.

Most of participants are aware about their improvement and various measured
scores, so research team should inform the result with them to motivate the

participants to comply with their exercise goals.
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RESEARCH TOOLS

Questionnaire of the Effects of Arm-swing Exercise and Low Sodium Intake
Education Program with Low Sedium Intake Education Alone on Blood pressure, Heart

rate and Cardiorespiratory fitness in Postmenopausal women with Prehypertension
Dear Participants

The researcher conducted this survey together with Ratchaburi Provincial Public
Health Office to provide a program to improve health behaviors and blood pressure control
among postmenepausal women with prehypertension in Paktho district, Ratchaburi Province
Thailand. Your address was selected from the list of patients who received screening from
this health promotion hospital. The health care providers know about this survey and support it.
However, your participation in this study is voluntary and the information you give us will be
confidential, which means that your name will not be mentioned anywhere and the
information provided by you will be presented only in a summarized form. It is very important
that you respond honestly. Please, answer carefully each question and the possible responses.
Choose and mark (\ ) the response option that best represents your opinion and and practice.
Please note, that if you any concern about of the questions or other problems, refer to the health

care provider.
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Part 1: Socio-Demographic and personal characteristics

N

.................. Years Date of birth ......................(dd/mm/yr.)
. Marital status
[ 11) single [ 1 2)married
[ 13)widowed [ 1 4) divorced or separated
. Education background.
[ 11)no formal education [ 1 2)primary school
[ 13)secondary school grade 9 [ 1 4)secondary school grade 12
[ 15) vocational/certificate [ ]6) bachelor degree
[ 17 higher than bachelor degree
. Occupation
[ ] 1) unemployed [ 1 2)agriculture
[ 1 3)daily wage/employee [ ] 4) merchant
[ 1 3) private company [ 16) government employee/ retirement
Average total your income per month (baht per month).
[ 1 1) noincome [ 1 2)less than or equal 5,000 baht
[ ] 3)5,001-10,000 baht [ 1 4)10,001-15,000 baht
[ ] 35)15,001-20,000 baht [ ] 6) more than 20,001 baht
Your family carctaker is .........
[ ] 1) parent [ 12) couple
[ 1 3) son/daughter [ 1 4) others...pleasc indicate...............

Part 2 ; Illness history and health status

How long have you been high blood pressure ( prehypertension)

I ————— years. [ [ ————— months.

Did you have family member who got hypertension discase ?

[ ] no [ 1 ves please mndicate......................
Do you smoke cigarette ?

[ ] notsmoke [ ] used to smoke but stop already

[ ] used to smoke and continue smoking, Quantity of smoking............ per day

Duration ......... yaers......... months



4. Do you drink alcohol ?
[ ] have not drunk [ 1 usedto drink but stop already
[ ] usedto drink and continue drinking,

Types of drinking .« cs covvovmavmmmomose e

Days of drinking ...........cccooiviiiinns per week
Average quantity of drinking per time........... glass/ cans
Duration ................ VEarS. .oeaeannns months

5. Do you get moderate intensity of exercise?

[ ]mno

[ ] ves, if youanswer “yes” please indicate types of exercise ..........coeveee

0 Get exercise 1-2 day /week
o Get exercise 3-4 day / week
o Get exercise 5-7 day / week

Part 3 ; Physical examination and physical fitness ( for health staffs only)
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Types of physical examination and Result before Result after joining | Result after joining
physical fitness joining the program the program 1% the program 2™
(dd/'mm/yy) (dd/mm/yy) (dd/mm/yy)

Weight (kg. VHeight(cms.)

BMI (kg. /M)

Blood Pressure  (mm.Hg)

Resting Heart Rate (beats/ minute)

Waist Circumference ( centimeters)

Maximum walking distance within 6-
minutes (meters)

Estimated Maximum Oxygen

Consumption( VO2max )(ml/kg./min. )
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Part 4: Sodium intake behavior

The questionnaire aims to measure frequency of sodium intake behavior of persons
with prehypertension. Each items is defined on the four-point rating scale from often to never.
Meaning of scales and scoring criteria are shown as follow,

Meaning of scales

¢ Often practice is defined as the participant has done the relevant sodium intake
behavior everyday or every time.

e Sometimes practice is defined as the participant has done the relevant sodium intake
behavior a few times a week.

e Rarely practice is defined as the participant has done the relevant sodium mtake
behavior a few times a month.

¢ Never practice is defined as the participant has never done the relevant sodium intake
behavior.

Instruction : please choose and mark (V) in the column that best fits your sodium intake

behaviors
Ttems Frequency of behaviors
Items -
Often Sometimes | Rarely | Never
practice practice practice | practice
1 Adding salty seasoning such as salt,

fish sauce, soy sauce in one plate dish,
for example, noodle, fried rice, kanom-
jeen, curry, and soup™

2 Eating food with dipping sauce such as
chilli sauce, tomato ketchup, dark soy
sauce, soybean paste, for example,
sausage, meat ball, Hoi-tod, Kui-chai-
tod, Khao-man-kai*

3 Eating canned food such as canned
fish, canned pickled gabbage™*

4 Eating instant food such as instant
wheat noodle, instant rice porridge*

5 Eating food cooked with fish paste,

fermented fish, pickled crab, soybean
paste, for example, curry paste,
Somtam, Khao-klug-kapi*

6 Eating snacks such as French fried,
baker corn, baker bean™

7 Eating bread, cracker, cookies™

8 Eating pickled fruits, fresh fruits with

dipping sauce as Phrik klecao, Nam pla
wan, Kapiwan™
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Items Frequency of behaviors
It -
ems Often Sometimes | Rarely | Never
practice practice practice | practice
9 Tasting food before add seasoning such

as salt and fish sauce

10

Tasting food before add seasoning such
as chilli sauce, tomato ketchup, dark
50 sauce

11

Eating food cooked at home by
yourself or others

12

Eating ready-eat food such as Thai-
style fast food or one plate dish was
bought by yourself and others™

13

Adding monosodium-glutamate,
seasoning cheese or seasoning powder
during cooking

14

Reading food label to evaluate how
many volume of salt or sodium as
ingredient

15

Reading food label to evaluate how
many percentage of salt or sodium
ingredient as compared with the
recommendation

Overall
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Appendix B

Physical activity readiness questionnaire (PAR-Q)



165

nuudsziivanundounounisoonmainie: Physical Activity Readiness Questionnaire (PAR-Q)
sudszdiuanuwdanlumseenmaimuchuivgieg1s-69 1) dmsunisdansoudosdiuio

arnvdouNgumnIniaumInIngsumIsanmame ldodelaonderio b mmulinavun 7 4o Tdaa

1 o ' i & a1 A 14 A ' i A A
DIUATONNDITDURNDUND UHN DY gnilﬂ'ﬂNlﬂuﬂiQ'Zlnﬂﬂll:ﬁﬁ@lllllla1ﬂ1§LWﬁWuﬂﬁ@llﬂiuTQ\ﬁl 6 POUNFIUN

) nuuilsadivanauwdenlunisoeniaaniy (PAR-Q) Ty Naila

1 Y o i o v a 2
ﬂm!ﬂﬂqﬂﬁuﬂqﬂaﬂﬂﬁ']'ﬁﬂﬂ!lWW EJmEJ?ﬂ’LIﬁtUUWﬂ’H MWﬂﬂﬂW U

-
Wailwazaosoonmaainen ufmuug i SUENL!“W“WETWHMN

2 Y 3 A ! B o W =] 1
AMIALITTNALWIDLUURINDN mmxaaﬂmmmﬂm@llm

1 {1 = 1 i
3 Tusredpuiruin saunedifymiuwisuiunthon luanez oy

1)

mee TnolsIdeanmasmenso lu

4 2 =2 LT N &
AIASUDIM IFUYLETEN TN TIND (BUVIIDIALLEY) 1UD991ND1NT

L) o

»

P=)

=t ! =] A 1
WIYPUATHE HIdA ﬂ!ﬂi‘!ﬁﬁ\lﬂﬂﬂﬁﬁﬂﬁﬂ%\l

5 = - @ A g9 1 & - 1 9
nulidgruneInunIzgnriotonn Fa9zTio1mangaitnuoon
o @ = 1
Maanmeviselal

6 Vo < = w o A e o @ .
nalATumsdsenfeady Tsama Ty AlnaduanuauTada
vl

& & = o q.% 1 0w A 1
WHAHADU Wlﬂuﬁ'ﬂ“ﬂﬁ]?ﬂ1Wﬂmllﬂﬁ1ﬂ1§ﬂﬂaﬂﬂ1ﬂﬁﬂ1 ‘Eﬂ’iﬁ@“],ll

Source from : American College of Sports Medicine (2014). Physical activity Participation Screening Guideline In
ACSM's Resources for the Health Fitness Specialist . American College of Sports Medicine.

g oy oy 5 5 A v
slﬂw.',ﬂflﬂ'ﬁnull,ﬁiw1ﬂ'ﬂl|!.‘]ﬂiﬁ] !!fﬂﬂﬁ@ﬂ!LUUﬁaUﬂWllu‘ﬂ38?]31%@‘%@315]

& WO o <
L3I T T HIANTININY AUN e, LR Lo



166

Appendix C

Blood pressure and resting heart rate
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Blood pressure and Resting Heart Rate

Objectives: Blood pressure is defined ag the measurements of the status of
disease control of persons with pre-hypertension. Resting Heart Rate (RHR) is referred
to the amount of heart beats at rest. It is a marker of heart health because it indicates
how effectively the heart is pumping blood.

Material :

1) Automatic Blood Pressure Monitor (Omron, japan)
2) Activity log book, medical record

Preparing :

1) Blood pressure is measured by a trained research assistant using a
standard, automatic blood pressure measurement.

2) Persons with pre-hypertension will be asked to refrain from ingesting
coffee, tea or component of caffeine diet before blood pressure
measurement.

Method :

1. Participants should be seated quietly for at least 5 min in a chair with their feet

on the floor and their arms supported at heart level.

2. Wrap ouff firmly around upper arm at heart level;, align cuff with brachial
artery.

3. Each participant is measured for blood pressure twice. The first measurement
is taken 5 minutes afier the participant seated, and the second measurement
is taken about 2 minutes after the first. The average systolic and diastolic
blood pressure levels are recorded.

4. The participants who had systolic blood pressure lower than 120 mmHg and

diastolic blood pressure lower than 80 mmHg indicates the achievement of

blood pressure control.
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The 6 Minute Walk Test
Puirpose : This test provides a submaximal measure of cardiorespiratory fitness
(Rikli, R. E., & Jones, C. 1,1998)

Material /Equipment

1. A stopwatch, clock, or watch with a second hand
2. Four small cones to mark the turnaround points
3. Worksheet for recording

Instructions

Number of yard / meters that participants can be walked in 6 minutes around
a 50-yard(45.7 meters) course. ( 5 yards = 4.57 meters).

Risk zone

Less than 350 yards for women.

)

G



Heart rate monitor

Objective : to measure and monitor their heart rate during persons who get
exercise
It makes them to meet the target heart rate for exercising which is set range between
minimal to maximal heart rate

Material :

1) Heartrate watch (Omron HR 310, japan)

2) Chest belt

3) Activity log book for recording

Preparing :

1) Use chest belt to count heartbeat before and during exercise.
Participants will be trained by researcher and research assistances
using a heart rate monitor and chest belt.

2) Participants will be trained by researcher and research assistances
about reading their current heart rate from heart rate watch.

3) Participants will be trained by researcher and research assistances
about recording their heart rates n the activity log book.

4) The researcher will set about moderate activity level following in
individual data and

Method -

1) Participants should use conductive gel to ensure solid contact after
that strap the chest belt across their chest making sure the belt sits
snugly below your pectoral muscles for at least 5 min before start
exercise.

2) Participants will be tought caring and clean elastic belts when their
belts are dirty.

3) Participants will be give the phone number to contact when they

face with the problem of heart rate monitor.
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Appendix D

Arm swing exercise program
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Appendix E

Arm swing exercise handbook
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n1smMuARAENLN luN1gaanniasnte azlin1sussid ussAt A NUINIBINANGSNANS

falszdninwnisvins uaesRilanazlannMunanuas American College of Sports Medicine (2014) Aa

n19197)

o a ar ar a = . a o o
ANF1936N191 fELl UaEAUANW LN IBINANZTNANA ARl A E NN Ve vaadia lawazlan

Methods of Estimating Intensity of Cardiorespiratory and Resistance Exercise
Cardiorespiratory Endurance Exercise
Relative Intensity Intensity (WO, ) Absolute
Relative to Maximal Exercise Intensity
Capacity in MET
Intensity %HRR or [ %HR,,, %V, 0y Perceived Exertion 20METs 10METs SMETs MET
%VO, R (Rating on 6-20 RPE Scale) %VO,,,, %VO,,., %VQO,,.,
Very light <30 <57 <a7 Very light < 34 <37 < 44 <2
(RPE < 9)
Light 30 =< 40 57 -< 64 | 37-<45 Very light to fairty light 34-<43 37-<46 44-<52 2.0-<3
(RPE 9-11)
Moderate 40 =< 60 64-< 76 46-<64 Fairly light to somewhat hard 43-<62 46-<64 52-<68 3.0-<6
(RPE12-13)
Vigorous 60 =< 90 76-< 96 64-<91 somewhat hard to very hard 62-<91 64-<91 68-<392 65.0-<8.8
(RPE 14-17)
Near =00 = 96 el = Wery hard =01 =91 Z92 =83
maxirnal to (RPE =18}
maximal
HR,.. . maximal heart rate ; HRR, heart rate reserve; MET, metabolic equivalent; RPE, rating of perceived exertion; YO, _ maximum
oxygen consumption; VO R, oxygen uptake reserve.
source from American College of Sports Medicine(2014). ACSM's Guidelines for Exercise Testing and Prescription (9th edition). Philadeghia,
Lippincott Williams & Wilkins,
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1181MUUAAITNUUNLRINISBANNIAINIE
& o
AN AN(Intensity) 1asnmseenmaanng lunissdeassdl AN vueamtnesnsasntnganie T
ar =y ar 1 ar o =5 ar =y ar

TEFALNRE 30- 40 %  weadms Nz uresinladnsas HRR) lufezsiiunansfa 40- 50 %  2a9emsng
Huaesialadnses ( Heart Rate Reserve: HRR)  wRanflausyniiu 6476 %  3asdmsnisbiuzasinlagags (
maximum heart rate ) (American College of Sports Medicine, 2014)

fREIN1GAVAEINAlAdn58e ( Heart Rate Reserve: HRR) fa mevnEmIn s iueesitla
27 ° ar ] 2 ar 2 ar ar ‘. o
dvsnellunsaenrindsmeresusias e ealee ks n siuresiilaanesin (Resting heart rate)  sNATMWIEL
ar 2 ar 2 P
gRsmaEveaaii e hvana(Training rangs)

ACSEM (2014) wae Warburton DE. lazAnuz(2006) WERmusasmiinassnisaeniasalauld Heart
Rate Reserve(HRR) fsaz'ld dhansiiiuanailageen ( maximum heart rate; HR max ) wazdFsnisfuzes
silaeneyin (Resting heart rate; HR rest) A1ty s niniuesinlalunseensndaniey Taldanann

q?/

A3

HRR = [ (HR max— HR rest) x % 189rzdin seeniiaamnig ] + HR rest
Aamgnauau ieveeny 60 1 § Resting Heart Rate = 80 bpm flasnnsaenindan eliszsit moderate intensity

HE max (220 -a7g)) = (220-60) =160 bpm, HR rest= 80 bpm

HRR = [(HR max — HR rest) x 40% 158 59%] + HR rest

40% 189 HRR = (160 - 80y x 0.40) + 80 = 112 bpm

59% 289 HRR = (160-80) x 0.5¢) + 80 = 127.2 bpm

grsmsuresinlazae saniigany Training range = 112 59 127 bpm A9k HRR Tunnssnvmena amin

P
ar _ar &8

o ar g = 27 o ' | oo ar 5| =]
yanreenmMaan1eided Ae nsld HR rest wiATnaens 129 HR rest apssiazailavinri dakEadunes b

A518 Heart Rate Reserve WREHN WA A MMINYBIN 13080 ndan eiis Cardiovascular fitness
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ﬁzé’umﬁulﬁmmmﬁaﬂ (Rating of perceived exertion (RPE) scale) %Qﬂﬂ% Borg scale Tunsal szidiv

Borg score flonziuulsziiuanumilosipiulagenilszfiummmilesneussnmdinie szninesn
1 ¥ -
idameiaz nendeoniidaned 16 malsediuanunson IWlasmnuanisfannumilesdsud 620 aniiulid
.1 =y

gdhsfinsulse@uauesihiinnumilosegizdula  sendnnzuuy 620 szAuANUmMilesRvtNDAde

guawmsnauvesi lvuazileafiesisnzuuu 12-14

s2aU SZAUAIMHIN
AT A MHINY fMedue % U043 Hoart Rate Reservior
(Tagszam)
67 | laildennmdana vianssu Tag limilesny

11981 3130% V83 HRR

Fl
8- | senMmdamieiningg vinanssumneuaz moladidudnies
10-11 | eendidsmegedain wileeenid@ntesnsoyane ldod 30-40 % U89 HRR
Ny
12-13* | eapmidanawiin voudndegudamunioyaqold denso | 40-60 % ved HRR
Sy TR W
1in oy aonmdimoldegaeiisasnuu  Tae
g 2 2w
malaGiduanies
0w oy ¥ & 4 4 F y v
14-15% | pandidananandig Janmilosnn  mleeenminiu yaqeld
wiln udyadn Aunsafinevifanisude’ld | 60-70% ves HRR
T 9
1617 | seafmidamentining | fdnmilooning molavey ya'ldridue | 70-00% ves HRR
A

vielaidus

1820 | sennmidamaniingaq | melvdwin  milessnfiga Licnso | 11pn3100% ves HRR

T ] v
aanmdanede ¢ (Freenmainie szavilag

spaudinTnanduly erxdudunsield) ana

Borg scale 1#lumsuenszAuanuwiinvesmseaniidsme niseenmaimeegluszdusentdsmaniindnilon
auda eenmaImuneudnawiin (Szduaduminilunag) émxagﬂwﬁsuzﬁumgmu 12-14

ﬁzé‘x’umuuummmﬁugmmmﬁaﬂ(Borg scale) Tu139 12-14 azuandl@iuinmseenmainwazgni fialuszeu
anumithunmavesmseenddama Taamasmuadaauinadaneddls wieilslaflummnomeudana
self-monitur)!,mmﬂums‘l'nrﬂﬁﬁg_mmmsml%’ummﬁﬁfnmmﬁﬂn‘mﬂﬂrJn1m'aﬁ?ﬂmaaﬁammﬁméﬂﬁlﬁﬂumﬁ

20NMAINE.

Source from : Utter A.C., Kang R.J.,(2014). the American College of Sports Medicine

https://www.acsm.org/docs/current-comments/perceivedexertion.pdf

Borg G. Perceived exertion as an indicator of somatic stress. Scand J Rehabil Med. 1970;2(2):92-98
http://www.cdc.gov/physicalactivity/basics/measuring/exertion.htm
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LANANSE1984

== =

VAT WA, (255 4) HANFEEN AN IRAIRIN 1T MY MRS R AT A a g AN s OUE g B gD e TN

&

HWITEUFE ArUsSvetFnaRsnnsinn ainaINTnBvTIneNde

Sy e Sy =y o

yatEadasrs. (2556) MatBunsundsien thilale yalifnilersy Sarindaddul.

o & a = o Al = = = -
anage Lﬁ‘@ﬂﬂﬁ‘ﬂﬂm’v}'@ (2536). EJﬂﬂWiﬁﬂﬂ?ﬂ?%%ﬂﬁ@iﬁﬂﬂi%@ﬂﬁmf@%ﬂ ﬂ?ﬁﬁgmmwuﬁ 1A N(W@aﬁﬂzﬂ).

A3 TesdEvende JvrRend AR A uN IR,

Qe usrinille. (2641). sanriainieee dlsdvaened. TnenAtgRsnseantnAm LA TIAN 2(1) 40,

ENEINE LNTSAUNS. (2549). waaenasaEntitaeme Taamisundueidsas wmasalunisldeeniangiga

WENGIENE /AIENT INTITUNT. NPT, MYV ARANHHSAARS,

American College of Sports Medicine (2014). ACSM's Guidelines for Exercise Testing and Prescription (9th

edition). Philadephia, Lippincott Williams & Wilkins

Borg G. Perceived exertion as an indicator of somatic stress. Scand J Rehabil Med. 1970;2(2):92-98
Warberton DE, Nical CW, Bredin SD. (2008). Prescribing exercise as preventive therapy. CMAJ, 74, 961-74
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Appendix F
Activity log book for recording
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(#pa9in 1 - 4)

A1TI9NTTLENALLT U
40987 Ao | ehsnnnfuees | AwouseLYeenTs szELaN
de | Intensity | @wasihaming LNl (U9
{%HRR) Yon =
(AFIFEUTH) ( 9LALTH)
1-2 35 54 20
3-4 40 54 25

WHELIG: MiaaninasnieinenismsuAdauai Rasun il dudnmsinujumludnuniznnsti

uadauauliiinantin 30 g ua=nauNNENauds 60 asanaziiinly 1 sauinaazinnsundauavasihasaliad

9|8 54 #aLuN rxezna lunnsiln 12 dlaui dlewiaz 59U Afiaz 20-45 unnanallsunsinistiniee

'
=

AMAEALIARNANFNANE (cool down) 5 U7,

At nviinssaiun ez aulunans willlisadnauguirinia(warm up) 5 Ui uazdnAae
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*Self-monitoring is a key to behavior modifications, and there are a multitude of ways to self-monitor., Self-monitoring techniqu::s are
changing and improving to help defeat some of the major barriers to compliance. Self-monitoring should be an important part of 7our
exercise, or healthy lifestyle change. Then, the next step is to be sure the self-monitoring translates into positive behavior change: with

regards to exercise.

Source from . Yeager, SF., Heim R Seiler, J., and Lofion, H. (2015). Self-Monitoring — The Way to Successful Weight

«//www.obesityaction.org/educational -resources/resource-articles-2/weight-loss-surges y/self-

Management Retrieved from  h
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Appendix G

Handbook for village health volunteers
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Appendix J
Validity and reliability
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EFFECTS OF ARM-SWING EXERCISE AND LOW SODIUM
INTAKE EDUCATION PROGRAM WITH LOW SODIUM
INTAKE EDUCATION ALONE ON BLOOD PRESSURE, HEART
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