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The purpose of this study was to examine effect of the Self-Management
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The findings revealed that the participants in the experiment group had lower
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after participating in the SMPP, systolic blood pressure, diastolic blood pressure, and body
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reduce systolic blood pressure, diastolic blood pressure, and body mass index for persons
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CHAPTER |
INTRODUCTION

Background and significance of the study

Prehypertension, which is systolic blood pressure (SBP) in range of 120-139
mmHg or a diastolic blood pressure (DBP) in range of 80-89 mmHg (Chobanian et al,
2003), is a major public health concern. Prevalence of prehypertension in worldwide
is 38% (Guo et al, 2012). In Thailand, prevalence of prehypertension is 14.7 people
(32.8%) (Aekplakorn et al., 2008). Prehypertension is significantly associated with
obesity in adults (Jang et al.,, Wakabayashi, 2012). Obesity, which is abnormal or
excessive fat accumulation, impairs health. Body mass index (BMI) is the most widely
used to identify obese individuals. BMI is equal to or greater than 25 kg/m2 as obesity
(World Health Organization, 2000). The epidemiologic studies of prehypertension
have demonstrated that the prevalence of prehypertension and in combination with
obesity are 30%-70% in adults both western society and Thailand (Booth et al., 2017;
Dua et al,, 2014; Rasamejam, Akaratanapol, & Durongritichai, 2013; Tremongkontip et
al.,, 2012; Xu et al., 2016).

Both prehypertension and obesity have increased risk of developing
hypertension (Guo et al., 2011; Landsberg et al., 2013). In addition, meta-analysis and
cohort studies have suggested that both conditions have associated with
cardiovascular disease and stroke (Chen et al.,, 2013; Huang et al., 2013; Lee et al,
2011). Risk of incident hypertension is higher in persons with prehypertension
compared with normotensive persons by 4-fold to 12-fold while those with obesity
have increased risk of progression to hypertension more than 3-fold (Ferguson et al.,
2010). In addition, persons with prehypertension and obesity have a strong
relationship to metabolic risk factors as a pathway for accelerated cardiovascular
disease (Gupta, Brashear, & Johnson, 2011). This information has showed that persons
with prehypertension and obesity seem to have high adverse consequences.
Therefore, prevention of progression to hypertension by reducing blood pressure and

BMI in this group is necessary to reduce occurrence risk of severe consequences.



Lifestyle modification is recommended to reduce blood pressure and BMI in
persons with prehypertension and obesity. It composes of weight reduction, Dietary
Approaches to Stop Hypertension (DASH) eating plan, dietary sodium reduction,
moderation of alcohol consumption, physical activity, and regular exercise
(Chobanian et al, 2003). The components of lifestyle modification emphasize
healthy diet eating and exercise. For healthy diet, there is a significant reduction in
both blood pressure and BMI. Reducing dietary sodium intake can lower blood
pressure between 2-8 mmHg. DASH dietary pattern composes of consuming a diet
rich in fruits, vegetables, and low fat dairy products with a reduced content of
saturated and total fat reduce SBP by 5.5 mmHg and DBP by 3.0 mmHg. Moreover,
losing weight 10 kg can reduce blood pressure about 5-20 mmHg (Chobanian et al,,
2003), and weight loss of 5-10% is associated with reduction in blood pressure of 10
mmHg and a reduction in risk factors for cardiovascular disease (Kopelman, Caterson,
& Dietz, 2009). Healthy diet eating is benefit for persons with prehypertension and

obesity to reduce their blood pressure and BMI.

For exercise or physical activity, it plays an important role in the reduce
blood pressure (Lip, 2007), and BMI (SIGN, 2010). Persons who have performed
activity in leisure time as exercise have 34% lower odds of developing high blood
pressure compared with those who are least active (Lin & Svetkey, 2012). Evidence of
the randomized control trial study has also supported the role of exercise in
lowering blood pressure. Systematic review regarding the effect of aerobic exercise
on blood pressure has showed that aerobic exercise associated with a significant
reduction in mean SBP and DBP (Punia et al,, 2016). Moreover, clinical practice
guideline has recommended that exercise can reduce both blood pressure and BMI

in people who is overweight or obesity (SIGN, 2010).

A meta-analysis examining the effect of brisk walking intervention programs
on blood pressure has concluded that brisk walking could lower both blood pressure
and BMI. The findings have showed that participants in the walking program can
decrease in BMI ranging from 0.2 to 2.0 kg/mz, and it is a relative reduction of 3.4% in

blood pressure (Murphy et al., 2007). Brisk walking is recommended as strategies to



reduce blood pressure and BMI in the guideline on the treatment of high blood
pressure in western and Thailand (Chobanian et al, 2003; SIGN, 2010; Thai
Hypertension Society, 2015). Brisk walking is a low cost and low risk exercise that
most people can undertake (Mutrie & Hannah, 2004). Increasing the amount of
walking among persons who have undertaken in their daily routines might be a
simple way to promote exercise and improve blood pressure and BMI. Thus, brisk
walking exercise is considered as strategy for persons with prehypertension and

obesity to decrease blood pressure and BMI.

Although, healthy diet eating and exercise are benefit to reduce both blood
pressure and BMI, there are numerous persons tend to not engaging in the lifestyle
modification (Akeplakorn, 2008; Greenlund, Daviglus, & Croft, 2009). Persons with
prehypertension and obesity is stated that persons with prehypertension who have
BMI higher than normal level. High BMI results from an energy imbalance between
energy intake and energy expenditure. It relates to eating too much and lack of
exercise (Ted, Bray, Temple, & Struble, 2010). From previous studies, Boeckner et al.
(2007) studied eating behaviors in midlife to older women. More than half of the
participants were prehypertension and obesity. The findings showed that participants
had energy intakes in excess of energy requirement including calories from fat while
eating fruits, grains, and dietary fibers were below target levels. Consistently, current
study in Thailand revealed that this population was eating salt diet, high fat diet, and
low exercise (Rasamejam et al., 2013; Saengdet & Limtragool, 2012; Tremongkontip et
al.,, 2012). This data has showed that inappropriate eating and exercise behaviors

should be concerned in this population.

Reasons for not engaging in healthy diet eating and exercise, hypertension
awareness in persons, who are labeled as prehypertension, is alarmingly poor
(Badakhsh et al., 2015). Label of prehypertension has seemed to exert no negative
effect on people’s perception of their health (Viera, Lingley, & Esserman, 2010). In
addition, individual’s responses have differed depending on understanding of the
disease and explaining in terms of the visibility or invisibility of disease (Muttico et al.,

2010). High blood pressure has no warning signs and symptoms. This point may lead



people not engage in lifestyle modification and not come back for a follow-up their
blood pressure at health center (Hernandez & Anderson, 2012). Persons in this group
also have an inappropriate self-practice in prevention of disease (Dheengarm,
Tiautchasuwan, & Boromtanarat, 2012). Thus, the hypertension prevention program
focused on increasing awareness is essential (Badakhsh et al., 2015; Boonyasopun,

Perngmark, & Thongtamlung; 2011).

In Thailand, the primary care unit (PCU), which is the first level of health care
system, delivers mostly preventive and health promotion services for people in
catchment area. These services are provided by community health nurse, who is a
key person in PCU. Persons with prehypertension and obesity are defined as persons
being a high risk of hypertension, but not patients. Therefore, pharmacological
treatment is not recommended, but lifestyle modification is recommended for this

population (Chobanian et al, 2003).

In 2013, the Policy of Ministry of Public Health (MOPH) has mentioned the
Surveillance, Control, and Preventions System to reduce hypertension which is
primary screening of hypertension by using seven color balls to classify levels of
hypertensions. Persons with prehypertension and obesity are provided nursing care
service through mass health education about hypertension and lifestyle modification
including eating, exercise, emotion, and reducing smoking and drinking. (Health
Education Division, 2013). Even though, this service is provided in this population, the
prevalence and new cases of hypertension in Thailand are still high and likely
continue to be increase. Prehypertension is precursor of hypertension (Aekplakorn,
2014); thus, promoting this population to engage in healthy diet eating and exercise

is a challenge for community health nurse.

Based on the literature review regarding the existing intervention for persons
with prehypertension and obesity in Thailand, the most studies focused on persons
with prehypertension or obesity, but not specific in persons with prehypertension
and obesity (Wongsombat & Preechawong, 2010; Poosalee & Preechawong, 2014,
Thiangtham et. al., 2010; Wattankul et al., 2013). Other studies focused on behavior

change of the participants (Saengdet & Limtragool, 2012; Tremongkontip et al., 2012).



Although hypertension awareness is known as an important point, information about
concerning of participant’s awareness is not provided. Therefore, hypertension
prevention program has focused on increasing awareness of the participants should

be concerned (Badakhsh et al., 2015).

Furthermore, self-management is interested to support the management of
participants with long-term conditions to care for their condition and to prevent
further illness emphasizing changes in behaviors through social support, resource,
goal setting, knowledge enhancement, decision making, solving problem, and working
effectively with health professionals (Kanfer & Gaelick-Buys, 1991; Panagioti et al,,
2014). Self-management builds on the basis of self-awareness and is the ability to
control by oneself. It may make a different from traditional health promotion or
education program by applying knowledge and self-management skills to oneself

appropriately (Lorig, 1993).

Self-management is a significant method for maintaining and improving both
health behavior and health status (Dongbo et al., 2003). It is consistent with goal of
treatment in persons with prehypertension and obesity. The goal is to prevent the
progression to hypertension by using lifestyle modification involving behavior change
(Chobanian et al, 2003). Applying self-management to reduce blood pressure and
BMI, previous studies have supported that SMPP is effective to change behaviors and
lower both blood pressure and BMI in various population including obesity,
hypertension, or prehypertension (Lee, et al., 2011, Thutsaringkarnsakul, 2011;
Wattanakul et al,, 2012). However, previous programs are not designed for persons
who have prehypertension combined with obesity. They have needed more specific
education both diet eating and exercise. Moreover, previous studies have examined
the effect of the program on blood pressure or BMI, but they have not focused on
both blood pressure and BMI (Thutsaringkarnsakul, 2011; Wattanakul et al., 2012). In
addition, various strategies are used in each program; for example, booklet,
telephone calls (Thutsaringkarnsakul, 2011), group discussion, home visit by health

volunteers (Wattanakul et al., 2012).



In this study, self-management was applied to guide the program
development for reducing blood pressure and BMI for persons with prehypertension
and obesity in order to reduce blood pressure and BMI through group discussion,
telephone call, and home visit. It was expected that persons with prehypertension
and obesity who participate in program can reduce blood pressure and BMI better

than participants who receive only the conventional care.
Research question

Does the self-management promotion program improve blood pressure and

body mass index in persons with prehypertension and obesity?
Research objective

The objective of this study was to determine effects of self-management
promotion program on blood pressure both systolic blood pressure and diastolic
blood pressure, and body mass index (BMI) in persons with prehypertension and

obesity.
Theoretical Framework

Self-management refers to the performance of preventive or therapeutic
health care activities (Tobin et al., 1986), and emphasizes the importance of client’s
responsibility. The acceptance of responsibility in treatment requires that client
develop a strong motivation to change behaviors. Self-management allows
participants to make informed choices, to adopt new perspectives and generic skills
that can be applied to new problems as they arise, and to practice new health
behaviors. The results of changing health behaviors are associated with improvement

in health behaviors and health status (Ferrans et al., 2005).

Self-management is defined as learning and practicing the necessary skills to
change behaviors (Browder and Shapiro, 1985), and it is a dynamic, interactive, and
daily process in which individuals engage to manage a chronic illness (Lorig &
Holman, 2003). Self-management is designed to help the client to accept the
necessity for change and to develop a clear objective for treatment through

collaboration with health care provider (Holroyd and Creer, 1986; Kanfer & Gaelick-



Buys, 1991). The relationship between health care provider and client is active a
collaborative care. Health care provider plays a crucial role in providing the most
favorable conditions for change to clients (Kanfer & Gaelick-Buys, 1991). The client
sets their goals about behavioral changes; identifies their risk behaviors problems;
and gains understanding and confidence to accomplish their new health behaviors
through help from health care provider. Self-management is recognized as a
necessary method for maintaining and improving patient’s health behavior and
health status (Dongbo et al,, 2003, Ferrans et al., 2005). Self-management model of

Kanfer and Gaelick-Buys (1991) includes three stages as follows:

Self-monitoring stage involves deliberately attending to one’s own behavior
and past experience to increase client motivation for behavior change. Self-
monitoring is the observation of one's own behavior by recording their observations,
and analyzing their data to make decisions regarding how to improve one's
performance (Bruhn, McDaniel, & Kreigh, 2015). This is a way to build a client's

awareness of behavior needing change.

Self-evaluation stage consisted of a comparison between the obtained
information from self-monitoring and standard behavior to evaluate whether
behaviors should be maintained or discontinued. It involves a comparison between
what one is doing and what one ought to be doing, and noting any discrepancy
between the two. The perception of discrepancy may trigger efforts to change

behavior.

Self-reinforcement stage is described as the person reacts cognitively and
emotionally to results of self-evaluation. These reactions have both positive and
negative reactions that affect the client’s expectations and behavior on future
occasions. Negative reaction inhibits the behaviors while positive reaction motivates

for the continuation of behaviors management.

Clark et al. (1991) suggests that the successful self-management requires that
individuals master with three separates but relates categories of activities. First, they

must have sufficiently knowledgeable about their condition and its treatments to



make decisions about care. Second, they must perform activities aimed at
management of the condition. Finally, they must apply skills necessary for
maintaining adequate physical-psychological-social functioning. Therefore, giving
information to increase participant’s knowledge and skills are needed and are

included in the SMPP.

In this study, the self-management promotion program is developed based
on self-management model (Kanfer and Gaelick-Buys, 1991) that provides participants
with essential components and is accompanied by mutual activities for participants
and nurse. This program provided the knowledge and practice skills for persons with
prehypertension and obesity in order to manage their risk behaviors by using self-
monitoring, self-evaluation, and self-reinforcement for lowering blood pressure and

body mass index.
Research hypotheses and Rational

According to Kanfer and Goelick-Buy (1991), self-management is method that
clients use to change their behavior through process including self-monitoring, self-
evaluation, and self-reinforcement. Self-management can help persons with
prehypertension and obesity to change their risk behaviors to the desired behaviors.
This is their responsibility leading to reduce blood pressure and BMI (Thoolen et al.,
2007). The self-management promotion program is nursing intervention to promote
persons with prehypertension and obesity to change eating and exercise behaviors.
Behavioral change results in reduction of blood pressure and BMI (Thoolen et al.,
2007). This program provides essential knowledge and self-management skills for
participants to manage their behaviors. Knowledge involves hypertension, healthy

diet eating and exercise.

Self-management skills include self-monitoring, self-evaluation, and self-
reinforcement. The participant’s behaviors are observed through self-monitoring,
which involves deliberately attending to their own behaviors (Kanfer & Gaelick-Buys,
1991). The obtained data of observation is used to provide estimates of behavior or

to monitor relative change in behavior over time. Self-monitoring is an effective tool



for behavior change. Its purposes are to increase awareness and monitoring progress
(American College of Sports Medicine, 2013). Self-monitoring can effect on behavioral
change by reducing undesirable behaviors and increasing target behaviors. On the
basis of past experience, participants have built up expectations about acceptable

behavior as goal.

Self-evaluation is a comparison between the information obtained from self-
monitoring and the standard behaviors. Standard behaviors regarding eating and
exercise behaviors are provided through giving knowledge and practice regarding
healthy diet eating and exercise to reduce blood pressure and BMI. If they detect a
discrepancy between their behaviors and standard behaviors, they tend to change

their own behaviors.

The last process is self-reinforcement. Participants react cognitively and
emotionally to the results of the self-evaluation. The reactions have feedback effects
influencing the strength of the preceding behavior, and they have effects influencing

the participant’s expectation and behavior on future occasions.

The significant goal of self-management promotion program for persons with
prehypertension and obesity is to motivate for hypertension awareness, behavioral
change; and to enhance the belief that one can perform effective self-management

skills to reduce blood pressure and BMI.
Hypothesis of this study are as follows:

1. The participants in the experimental group had lower SBP, DBP, and BMI

than participants in the control group after completion of the program.

2. After participating in the self-management promotion program, the
participants in the experimental group had lower blood pressure and BMI than

before participating in the program.
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Scope of the Study

This quasi-experimental study aimed to examine the effect of the SMPP on
blood pressure and BMI in persons with prehypertension and obesity. It was
conducted at Mahasawat and Klongyong 1 PCUs, Phuttamonthon, Nakhonpathom
province. The control group received the conventional care whereas the
experimental group received the SMPP and the conventional care. The independent
variable was the self-management promotion program and the dependent variable

was blood pressure and BMI.
Operational Definition

Blood pressure refers to two value of pressure in the arteries including
highest value during ventricular contraction as systolic blood pressure and lowest
value during ventricular relaxation as diastolic blood pressure measured by an

automated sphygmomanometer measuring device in millimeters of mercury (mmHg).

Body mass index refers to a number of body fat calculated by the weight in

kilograms divided by the square of the height in meters (kg/mz).

Person with prehypertension and obesity refers to person at risk for
hypertension who has blood pressure with a systolic blood pressure from 120 to 139
or a diastolic blood pressure from 80 to 89 mmHg, and has body mass index equal

to or greater than 25 kg/mz.

Self-management promotion program refers to a nursing intervention for
supporting participant to manage their own health behaviors emphasized in dietary
and exercise based on self-management method which comprised of three
components including health assessment and motivation, self-management skill

training, and self-management practice and monitoring.

Health assessment and motivation refers to nursing activities that encourage
the participants to assess health problem and health behaviors, and encourage

participants to motivate themselves for behavior change and set goal.
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Self-management skill training refers to nursing activities that provide
education and training to the participants including hypertension, healthy diet,

exercise, and self-management skills.

Self-management practice and monitoring refers to nursing activities that
encourage the participants to perform self-management skills and use telephone

calls and home visits to monitor and evaluate the participant practice.

Conventional care refers to the routine nursing care given by community
health nurse for persons with prehypertension and obesity through providing
individual and group health education about hypertension and lifestyle modification

including eating, exercise, emotion, and reducing smoking and drinking.
Expected Benefits

1. This study would provide additional knowledge to fulfill nursing practice in
service of primary prevention of hypertension and develop a clinical practice
guideline.

2. Person with prehypertension and obesity had better management in healthy
diet and exercise through self-management skills.

3. Reducing blood pressure and BMI led to delay the onset of hypertension and

decrease cost of hypertension treatment.



Self-Management Promotion Program (SMPP)

1) Problem assessment and motivation phase:

- Encourage participant to assess health problems and
health behaviors

- Encourage participant to express and discuss about self-
management experience

- Help participants to set goal of behavior change

2) Self-management skill training phase:

- Assess knowledge of participants

- Provide group health education and training including HT,
healthy diet, brisk walking, weight lifting, stretching exercise,
and self-management skills

- Conduct group discussion to share practice and

experience, and cive verbal support and encouracement

12

A

Blood pressure
- Systolic blood
pressure

- Diastolic blood

pressure

3) Self-management practice and monitor phase:

- Encourage participants to use a diary to monitoring the
progress of practices at home

- Use 4 telephone calls and 2 home visits to encourage
participants performing self-management skills; and to

monitor and evaluate participant practice

Figure 1 Conceptual framework

v

Body Mass Index




CHAPTER Il
LITERATURE REVIEW

A significant literature review of this study includes empirical finding, and
theories related to the study. The reviews are described as follows:
1. Health system and nursing care system for hypertension and prehypertension in Thailand
1.1 The prevalence of hypertension and prehypertension in Thai population
1.2 Healthcare and nursing care for person with prehypertension
2. Prehypertension and obesity
2.1 Persons with prehypertension and obesity
2.2 Risk factors of progression from prehypertension to hypertension
2.3 Impact of prehypertension and obesity
2.4 Treatment of prehypertension and obesity
3. Blood pressure
3.1 Definition of blood pressure
3.2 Measurement of blood pressure
4. Body mass index
4.1 Definition of body mass index
4.2 Measurement of body mass index
5. Self-management theory
5.1 Definition of self-management
5.2 Theoretical underpinning self-management
6. Self-management intervention in chronic disease to reduce blood pressure or
body mass index
7. Interventions for lowering blood pressure and BMI in persons with

prehypertension and obesity
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1. Health system and nursing care system for hypertension and

prehypertension in Thailand
1.1 The prevalence of hypertension and prehypertension in Thai population

Prehypertension was designed to increase awareness of health care
professionals and the public regarding the relationship between prehypertension and
the serious conditions including hypertension, heart attack, heart failure, stroke, and
kidney disease (Chobanian et al., 2003). In Thailand, the National Health Examination
Survey (NHES) revealed that overall prevalence of prehypertension among Thai
adults aged over 15 years was 32.8% (36.7% in male and 29.0% in female). It had
estimated that 14.7 million Thai people with prehypertension including 8.0 million in
male and 6.7 million in women. For hypertension, the prevalence was 22%, with
hypertension being more prevalent in male compared with female. The results
showed that the prevalence of prehypertension decrease with age, whereas the
prevalence of hypertension increased with age. The prevalence of prehypertension
was higher in middle age group compared with hypertension, while the prevalence of
hypertension was higher in the elderly group compared with prehypertension

(Aekplakorn et al., 2008).

In 2012, key performance indicators were required by the Ministry of Public
Health (MOPH) including risk and disease screening for hypertension for Thai
populations. Bureau of Policy and Strategy (2012) proposed that 79.2% of Thai
people aged 35 vyears and older receiving blood pressure screening were
prehypertension and 33.2% were hypertension. Later year, Bureau of Policy and
Strategy (2013) proposed that persons with prehypertension in 2012 developing to
hypertension were 8.2% (271,837 individuals). Correspondingly, the fifth NHES
reported that the prevalence of hypertension had increased from 22.0% in 2009 to
24.7% in 2014 (Aekplakorn, 2014)

Developing hypertension, data from observational studies had indicated that
risks of mortality from both ischemic heart disease (IHD) and stroke were doubled for

each increment of every 20 mmHg of systolic or 10 mmHg of diastolic increase in
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blood pressure among in middle-age and elderly (Lewington, et al., 2002). Moreover,
Framingham Heart Study found that blood pressure between 130-139/85-89 mmHg
were associated with a more than twofold increase in relative risk from
cardiovascular disease (CVD) as compared with those with BP levels below 120/80
mmHg (Vasan et al, 2001). Therefore, prevention of progression from
prehypertension to hypertension might be help to decrease risks of mortality from

IHD, CVD, stroke and related serious conditions.
1.2 Healthcare and nursing care for person with prehypertension

Under the Ministry of Public Health (MOPH), there are three levels of health
care provision including primary, secondary, and tertiary care. Service delivery
through the MOPH is comprised of general hospitals or regional hospitals, community

hospital, and health centers and community.

General and regional hospitals are located at the provincial level. The
number of beds in such facilities ranges from 200 to 700. Their main responsibility is
to provide secondary and tertiary care. They serve as referral centers for specialized
medical services. They are specialized consultative health care, usually for inpatients

and on referral from a primary or secondary care.

Community hospitals serve as the first referral level for curative care. The
number of beds in these facilities ranges from 10 to 120. Their major roles are to
provide comprehensive services to the population in their immediate catchment
areas. They have a greater potential than the health centers for outreach services
and innovative program development. The main staff is comprised of doctors, nurses,
dentists, pharmacists, sanitarians and general supportive personnel. There are no

specialist posts in community hospitals.

Health centers or primary care units (PCU) provide primary care at the
Tambon level and referrals to higher levels of service. Staffing is sanitarians, technical
nurses, and nurse averaged 3.5 personnel per center. Their catchment areas cover a
population of 5000. The centers provide basic curative care under supervision of

community hospital doctors. Health centers deliver mostly preventive and health
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promotion services through an outreach community-based approach with village
volunteers. Primary care is the key department entrusted by the people of Sub-
Districts with the fundamental responsibility for the health of communities’

population.

Management of hypertension represents an enormous challenge for health
care systems at every level development. In the real situation, the PCU has the
responsibility for treatment especially the treatment of chronic diseases including
hypertension. The PCU will refer patients to the higher level of health care unit
composing community and region hospitals for secondary and tertiary care, when
PCU cannot give treatment for patients with complication or uncontrolled their
blood pressure. However, hypertension is associated with lifestyle factors which can

be prevent or delay the onset of hypertension (Bradley, 2011).

In 2013, the Policy of Ministry of Public Health (MOPH) mentioned the
Surveillance, Control, and Preventions Systems to reduce hypertension which was
primary screening of hypertension by using seven color balls to classified levels of
hypertensions (Health Education Division, 2013). The levels of severity of
hypertension were classified into seven color balls as 1) normal (<120/80 mmHeg,
white), 2) person who risk of hypertension (120/80-139/89 mmHg, light green), 3)
patients with controlled blood pressure (<139/89 mmHg, dark green), 4) mild
(140/90-159/99 mmHg, yellow), 5) moderate (160/100-179/109 mmHg, orange), 6)
severe (<180/110 mmHg, red), and 7) patients with complication (black).

For persons who had blood pressure in prehypertension category, they are
not defines as patient, so they are found a large numbers in community compared
with in hospital. Moreover, they are not the candidates for medication treatment, but
lifestyle modification is recommended (Chobanian et al.,, 2003). Therefore, nurses
who are staff in PCU have responsibility to provide services for preventing
hypertension disease and promoting health behaviors in this population. The
surveillance systems assesses his or her risk behaviors, provides mass health
education, and encourage them to change behaviors with best practice of 3Es

(Eating, Exercise, and Emotion) and 2Rs (Reducing tobacco and alcohol) (Health
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Education Division, 2013). Although MOPH support the Surveillance, Control, and
Preventions Systems to reduce prevalence and complications of hypertension,

hypertension is still a serious problem for millions of Thai populations.
2. Prehypertension and obesity
2.1 Persons with prehypertension and obesity

2.1.1 Prehypertension

In 2001, data from Framingham cohort study (Vasan et al., 2001) revealed
that adults with blood pressure of 120-129/80-84 mmHg increased risk of developing
HT about a fourfold, compared with adults with blood pressure less than 120/80
mmHg, and adults who had blood pressure of 130-139/85-89 mmHg increased risk of
HT about a 12-fold. Two years later, the seventh report of the Joint National
Committee on Prevention, Detection, Evaluation, and Treatment of High Blood
Pressure (UNC 7) introduced the new term of blood pressure category as
“prehypertension” which was people with systolic blood pressure (SBP) between 120
to 139 mmHg or diastolic blood pressure (DBP) between 80 to 89 mmHg. This blood
pressure level was lower than HT range, but it still above normal BP level

(Chobanian et al., 2003).

The JNC 7 report showed the classification of blood pressure for adults
age 18 and older. Blood pressure was classified into four categories: normal,
prehypertension, stage | hypertension, and stage Il hypertension. This classification
based on the average of at least two blood pressure readings with sitting position
(Chobanian et al., 2003). The classification of blood pressure proposed by JNC 7
illustrated as table 1.

Table 1 Classification of blood pressure (mmHg)

Category Systolic Diastolic
Normal <120 and <80
Prehypertension 120-139 and/or 80-89
Stage 1 hypertension 140-159 and/or 90-99

Stage 2 hypertension >160 and/or >100
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2.1.2 Obesity

Obesity was considered as serious health problems with an increasing
prevalent condition throughout the world and its relation to adverse health
consequences. The global obesity trends in adults had increased from 28.8% in 1980
to 36.9% in 2013 for men and from 29.8% to 38.0% for women (Ng et al., 2014). In
Thailand, the fifth National Health Examination Survey (NHES V) showed that the
prevalence of obesity had also increased significantly from 28.4% in 2008 to 32.9% in

2013 for men and from 40.7% to 41.8% for women (Aekplakorn, 2014).

Obesity resulted from an energy imbalance between energy intake and
energy expenditure (Bray & Champagne, 2010), and it was defined as abnormal or
excessive fat accumulation that may impair health (Garrow, 1988). For adults, obesity
was determined by using an individual’s weight and height in an equation to
calculate body mass index (BMI), which was defined as the weight in kilograms
divided by the square of the height in metres (kg/mz). World Health Organization
(2000) proposed classification of weight for Asian by body mass index which classified
into five categories including underweight, normal, overweight, obesity grad I, and
obesity grade II. An adult who had a BMI of 25 and higher was considered as obesity.
The classification of obesity for Asian by BMI illustrated as Table 2.

Table 2 Classification of obesity for Asian by body mass index

Classification Body Mass Index (kg/mz)
Underweight <18.5

Normal weight 18.5-22.9
Overweight 23-24.9

Obesity | 25-29.9

Obesity I > 30
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2.1.3 Prehypertension and obesity

Person with prehypertension and obesity refers to person with blood
pressure in range of 120-139/80-89 mmHg and body mass index as 25 kg/m2 and
higher. Prehypertension and obesity was recognized an increased risk of stroke
cardiovascular disease (CVD), and HT (Chobanian et al,, 2003; Lee et al., 2011). The
several studies focused on the association between prehypertension and obesity.
Firstly, the results demonstrated persons with prehypertension were likely to be
obesity. Greenlund, Daviglus, and Croft (2009) studied differences in lifestyle
characteristics between prehypertension and normal blood pressure. The results
showed that persons with prehypertension were less likely to have a normal weight

than persons with normal blood pressure.

Consistently, Jang et al. (2012)’s study using data from the third Korea
national health and nutrition examination survey found that 52.80% of middle-aged
adults were prehypertension and about 42.5% of them were obesity (39.5% in men
and 44.7% in women). In addition, Wakabayashi (2012) found the odds ratios for
prehypertension among participants with obesity compared participants without
obesity was 3.19 in men and 5.55 in women. In Thailand, data from the third
National Health Examination Survey (NHES IlI) showed the prevalence of
prehypertension was 32.8%, and was rising rapidly compared with previous survey.
The prevalence of HT increased with age while the prevalence of prehypertension
decreased with age. Moreover, prehypertension associated with increased levels of

BMI especially BMI in obesity range.

The second interesting result was the progression from prehypertension
to HT in obese adults. The previous studies provide the evidence to support that
person with prehypertension and obesity had a high risk of progression to HT. Obesity
and weight gain were associated with 20-30% increased risk of HT (Vasan et al., 2001).
The combination of prehypertension and obesity in adults appears to amplify the risk
of HT and CVD. Winegarden (2005) focused on progression to HT using data obtained
from two British Health and Lifestyle Surveys conducted for seven years, concluding

that risk of the progression to HT rose sharply for participants who high normal
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weight at follow-up, whether or not they were in the normal weight range at
baseline (RR = 1.69 in normal weight at base line and RR = 1.65 in overweight). In
another study, the results showed that prehypertension was associated with a four-
fold increase in risk of progression to HT compared with persons with normal blood
pressure, and persons with prehypertension and obesity was significantly higher in

double progression to HT (Ferguson et al., 2010).

In conclusion, persons with prehypertension (blood pressure in range of
120-139/80-89 mmHg) and obesity (as BMI >25 kg/mz) were still high progression to
hypertension, and it was greater than persons with normal blood pressure and
persons with prehypertension and normal weight. Therefore, prevention of

hypertension in persons with prehypertension and obesity was needed.

2.2 Risk factors of progression from prehypertension to hypertension

According to most persons with hypertension wusually progress from
prehypertension, the risk factors of prehypertension and hypertension are almost
similar. From the literature, the risk factors contributed to the development of
prehypertension comprised of non-modifiable and modifiable risk factors (Chobanian
et al, 2003). Non-modifiable risk factors, which meant they were not able to
changed, included age, gender, and family history. Other risk factors were called
modifiable risk factors, which could be changed. These factors were obesity, high salt
intake (sodium), alcohol consumption, low physical activity and exercise, and
smoking (Bradley, 2011). Non-modifiable and modifiable risk factors were described

as follows:

2.2.1 Non-modifiable risk factors
2.2.1.1 Age: There were a large numbers of persons with
prehypertension who aged 35-60 years and they were obesity (Aekplakorn et al,,
2008; Guo et al., 2011, Thiangtham et al., 2013). Data from the Framingham cohort
study illustrated that adults age 35 to 64 years with a blood pressure of 120-129/ 80-
84 mmHg had a proximately a fourfold increased risk of incident HTN, and those with
a blood pressure of 130-139/85-89 mmHg had nearly 12-fold (Vansan, 2001). The

prevalence of prehypertension had increased in adulthood whereas the prevalence
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of HT increased in elderly (Aekplakorn et al., 2008). There was a natural tendency for
blood pressure to rise with age due to the reduced elasticity of the arterial system.
Previous study found that age associated with progression to hypertension (Vasan,

2001).

2.2.1.2 Gender: Regarding the higher prevalence of prehypertension
and obesity in men compared to women, men were more at risk of hypertension
than women (Gosnell, 2015). Men more likely to be high blood pressure in early and
middle age while women were more likely to be high blood pressure in age above
55 years (Sandberg & Ji, 2012). The meta-analysis study found that men were the
predictor of progression to hypertension (Guo et al., 2011). These studies indicated

that gender played a role of progression to hypertension.

2.2.1.3 Family history: Numerous family studies established family
history of hypertension as risk factor of hypertension (Ranasinghe, Cooray,
Jayawardena, & Katulanda, 2015). Family history of hypertension increased risk of
progression to hypertension in other person in the family especially family of a close
blood relative such as parents and sibling (Bradley, 2011). About 60 % to 70% of
hypertension had persons with hypertension within families (Emerson, 2011). Family
history of hypertension was ascribed to genetic factor that was an important risk

factor for prehypertension progress to hypertension.

2.2.2 Modifiable risk factors
2.2.2.1 Overweight or obesity: An energy imbalance between
energy intake and energy expenditure led to overweight and obesity (Galgani &
Ravussin, 2008; WHO, 2013). The Framingham heart study found that a 5% weight
gain on follow-up increased odds for hypertension with 20%-30% (Vanson, 2001).
Each 10% weight gain was associated with a 6.5 mmHg increasing in SBP.
Correspondingly, the meta-analysis study revealed that overweight or obesity was

predictors of progression from prehypertension to hypertension (Gou et al., 2011).

2.2.2.2 High salt intake: Salt was an ionic compound composed

of sodium chloride. Sodium serves as an important nutrient in the body and helps
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nerves and muscles to function correctly (Kyu, 2014). Increased salt intake had long
been suspected as an etiologic factor in the development of hypertension. Salt
caused an elevation in blood volume, increased the sensitivity of cardiovascular or
renal mechanisms to sympathetic nervous system influences, or exerted its effects
through some other mechanism such as the renin-angiotensin-aldosterone system

(Porth, 2009).

2.2.2.3 Excessive alcohol drinking: There was evidence of an
association between excessive alcohol drinking and increased blood pressure, which
were the top five risk factors for the growing global non-communicable disease (GBD
2013 Risk Factors Collaborators., 2016). Zheng et al. (2009) studied predictors of
progression from prehypertension to hypertension in adults following a population
for 28 months. The findings illustrated that alcohol drinking was associated with the
prehypertension to hypertension progression. Effect of alcohol on blood pressure
involved central nervous system influencing cardiac output and the peripheral

vascular leading to increase blood pressure (Husain, Ansari, & Ferder, 2014).

2.2.2.4 Low physical activity and exercise: Physical activity was
defined as any bodily movement produced by skeletal muscles resulting in energy
expenditure. Exercise was subset of physical activity including planned, structured,
and repetitive bodily movement (Casperson et al, 1985). Among adults with
prehypertension with low level of physical activity had a 40% higher risk of
progression from prehypertension to hypertension compared with those who
engaged in moderate physical activity (Zheng et al., 2010). During exercise, blood
flow was greater and blood vessels in muscles dilated that affected to decrease
vascular resistance leading to decrease blood pressure. Previous study found that
low physical activity and exercise was predictor of progression to hypertension (Sun
et al,, 2010); whereas, persons who engaged regular exercise were slow progression

(Kim et al., 2010).

2.2.2.5 Smoking: Smoking was not directly effect to blood
pressure, but chemical in cigarette smoke caused injury to the vascular endothelium.

The nicotine in smoke raised blood pressure and heart rate. Smoking increased risk
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for the buildup of fatty substances or plaque inside the vessels leading to narrow
vessels and hard wall of vessels that affected to endothelial dysfunction, thrombosis,
atherosclerosis, infraction, coronary artery disease, stroke, and death (Rahman, 2007).
The rate of progression from prehypertension to hypertension in current smokers was

high both male and female (Ferguson et al., 2010).

Persons with prehypertension and obesity were stated that persons
who had high normal blood pressure and high BMI. High BMI resulted from an energy
imbalance between energy intake and energy expenditure. It related to eating too
much and lack of exercise. (Ted, Bray, Temple, & Struble, 2010). Boeckner et al.
(2007) studied eating behaviors in midlife to older women. More than half of the
participants were prehypertension and obesity. The findings showed that participants
had energy intakes in excess of energy requirement including calories from fat while
eating fruits, erains, and dietary fibers were below target levels. Consistently, current
study in Thailand revealed that this population was eating salt diet, high fat diet, and
low exercise (Rasamejam et al., 2013; Saengdet & Limtragool, 2012; Tremongkontip et
al,, 2012). This data showed that inappropriate eating and exercise behaviors should
be concerned in this population. Therefore, the intervention of this study should

focus on healthy eating and exercise behavior.

2.3 Impact of prehypertension and obesity

Impact of prehypertension and obesity, which deteriorated major target
organs, was a consequence from degenerative change of vascular that affected
various organs such as heart, brain, renal, and peripheral vascular. People who were
uncontrolled blood pressure and body mass index had risk to these complications as

follows:

2.3.1 Cardiovascular diseases: High blood pressure and obesity was a
major risk factor for hypertension and cardiovascular disease that was the leading
cause of morbidity and mortality (Emerson, 2011; Bradley, 2011). About 28% to 32%
of persons with prehypertension developed to hypertension during 28 months to 4
years follow up, and persons with prehypertension and high normal of body mass

index were higher the rate of progression to hypertension with 1.87 times compared



24

with normal weight (Ferguson et al., 2010; Zheng et al., 2009). A meta-analysis of 61
prospective studies indicated that mortality from ischemic heart disease had
increased in a relationship with blood pressure, from levels as low as 115 mmHg in
systolic and 75 mm Hg in diastolic (Chobanian et al., 2003; Lewington et al., 2002).
Prehypertension elevated the risk of cardiovascular disease and coronary heart

disease with 1.55 and 1.50 times, respectively (Huang et al., 2013).

2.3.2 Stroke: The second common cause of death and a major cause of
disability worldwide was stroke. Currently, prehypertension was confirmed
association with increased risk of hypertension, ischmic stroke, and hemorrhagic
stroke (Chobanian et al., 2003; Ferguson et al., 2008; Lee et al,, 2011). High blood
pressure increased a strain on blood vessel throughout body, including brain. This
strain could damage blood vessels and it caused of blood vessels become to harder
and narrower. This cause led to clot within vessels more likely to occur, which could
cause an ischemic stroke. On the other occasions, the extra strain could make blood
vessel wall weaker and it could tear causing bleeding in brain which called
hemorrhagic stroke. The meta-analysis of twelve studies proved that the incident
stroke was largely driven by higher-range prehypertension (130-139 mmHg in systolic
and 85-89 mmHg in diastolic) and was especially relevant in young and middle-aged

persons (Lee et al., 2011).

2.3.3 Kidney diseases: The risk of kidney disease increased substantially
if prehypertension was present in obese participants (Munkhaugen, Lydersen,
Wideroe, & Hallan, 2009). Prehypertension and obesity were associated with
increased risk for the onset of end-stage-renal disease and chronic kidney disease
(CKD) death (Lucchese, 2010). Compared to participants who experienced a body
mass index increase of higher 10% had increased risk of chronic kidney disease with
1.27 times (Hall et al,, 2014). Obesity was risk factor of high blood pressure which
could damage blood vessels throughout the body. Blood vessels in kidney were
damaged leading to renal ischemia and dysfunction. Renal dysfunction might stop

removing wastes and extra fluid from the body.
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2.3.4 Retinal damage: Retinal damage resulted of atherosclerosis
produced by high blood pressure which could change or damage blood vessels in
the retina and optic nerve. The level of damage depended on severity and duration
of high blood pressure. Manifestations of severe retinal damage included blurred
vision, retinal detachment, retinal hemorrhage, and loss of vision (Bradly, 2011;

Emerson, 2011)

2.3.5 Peripheral vascular disease: High blood pressure speeded up the
process of atherosclerosis in the peripheral blood vessels, leading to the
development of peripheral vascular disease, aortic aneurysm, and aortic dissection.

(Bradley, 2011).

Most complications from progression to HT related to the circulatory system,
especially heart and blood vessels leading to damage major organs. The
complications of HT could increase morbidity and mortality. Hypertension and its

complications are the serious health problem.

2.4 Treatment of prehypertension and obesity

According to classification of blood pressure proposed by the seventh report
of the Joint National Committee on prevention, detection, evaluation, and treatment
of high blood pressure (UNC 7), persons with prehypertension and obesity were non-
hypertensive patients. Thus, medical treatment was not recommended in this
population, the treatment of prehypertension and obesity was non-pharmacological
treatment or lifestyle modification. Lifestyle modification also referred to as adoption
of healthy lifestyles which was the cornerstone for delaying or preventing the
progression to hypertension in this population. The recommended lifestyle
modification that had been shown to be capable of reducing blood pressure were
weight reduction, adaptation of the Dietary Approaches to Stop Hypertension (DASH)
eating plan, dietary sodium reduction, physical activity, moderation of alcohol
consumption, smoking cessation, and relaxation (Chobanian et al., 2003; Council, et

al., 2013; Gabb, et al., 2016; Thai hypertension society, 2015).
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The goal of treatment for hypertension prevention in persons with
prehypertension and obesity were to lower blood pressure to normal levels and
prevent the progressive rise in blood pressure using the lifestyle modification. In
addition, they were recommended to lower body mass index to normal weight as
well (Chobanian et al,, 2003). The weight-loss goal should be 5% to 10% of initial
body weight or 0.5-1 kilogram per week (NIH, 2014). Lowering blood pressure and
body mass index in this group had been related to changes in their lifestyle
especially dietary and exercise behaviors. According to the recommendation of JNC
7, the European Society of hypertension (ESH), and the European Society of
Cardiology (ESC), the dietary and exercise patterns for this population was

recommended as follows:

2.4.1 Dietary pattern: Method and mechanism

Based on the literature review regarding dietary for lowering blood
pressure and body mass index, The important part of the dietary recommendation
for persons with prehypertension and obesity were dietary approach to stop

hypertension, and dietary sodium reduction.

2.4.1.1 Dietary Approach to Stop Hypertension (DASH)

The Dietary Approach to Stop Hypertension (DASH) diet eating
plan had been confirmed that affected lower blood pressure in studies that were
sponsored by the National Institutes of Health (NIH). The findings showed that blood
pressures were reduced with an eating plan that was low in saturated fat,
cholesterol, total fat, red meat, sweets, and sugar-containing beverages; and that
emphasized fruits, vegetables, low-fat milk and milk products, fish, poultry, whole

grains, nut and seeds. This eating plan was known as the DASH diet.

Numerous studies had investigated the mechanism of nutrition
that related to blood pressure. An increase in protein intake might induce increase in
renal plasma flow, renal size, glomerular filtration rate, and sodium excretion rate
(Lin & Svetkey, 2012). Then, certain amino acids such as arginine and glutamic acid
might act as a vasodilator and have independent blood pressure lowering effects. In

addition, carbohydrate might contribute to the development of essential
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hypertension through its glycemic effect. High glycemic index might create a chronic
state of postprandial hyperinsulinemia sympathetic nervous system over activity, and
vascular remodeling of renal vessels, leading to chronic activation of the renin-

angiotensin-aldosterone system and development of essential hypertension.

Dietary fiber was resistant to hydrolysis by the digestive enzymes of
humans. It had been referred to as no starch polysaccharides and might indirectly
lower blood pressure through reduction of insulin level since hyperinsulinemia was
often associated with obesity and impaired glucose tolerance, and it might be in the
causal pathway to hypertension (Lin & Svetkey, 2012). Therefore, the DASH dietary
pattern reduced both SBP and DBP pressure by 55 mmHg and 3.0 mmHg,
respectively; moreover, blood pressure reduction came fast within two weeks of

engaging the plan (Chobanian et al., 2003; NIH, 2006).

The DASH eating plan not only reduce blood pressure, but it also
reduce body weight and body mass index (NIH, 2006) since it was based on fruits,
vegetables, low fat, low sugar, and other key of the DASH food. Losing weight was
recommended as one of lifestyle changes to manage high blood pressure and
obesity (Chobanian et al., 2003). This was confirmed by the results of two meta-
analysis study regarding the effect of DASH diet plan on blood pressure and weight
reduction that this diet plan significantly reduced systolic blood pressure, diastolic

blood pressure, and body weight (Azadbakht et al., 2005; Siervo et al., 2014).

The DASH eating plan comprised a number of daily servings from
various food groups. The number of servings depended on individual’s daily caloric
need depending on age, gender, and activity level. Activity level was categorized into
three groups including sedentary, moderate, and active. Sedentary was light activity
as part of typical day-to-day routine. Moderately active was activity equal to walking
about 1 to 3 miles a day at 3-4 mile per hour, plus light activity. Active was activity
equal to walking more than 3 miles per day at 3 to 4 miles per hour, plus light
activity. For female age range 31-50 years, daily calorie needs was 1,800, 2,000, and
2,200 calories in sedentary, moderate active, and active, respectively; while those

aged 51 and higher needed calories as 1,600, 1,800, and 2,000 to 2,200 calories. For
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male aged range 31-50 years, daily calorie needs was 2,200, 2,400 to 2,600, and
2,800-3,000 calories in sedentary, moderate active, and active, respectively; while
those aged 51 and higher needed calories as 2,000, 2,200 to 2,400, and 2,400 to
2,800 calories, respectively. The number of servings from each food group was given

in table 3.

Table 3 The DASH diet eating plan

Daily Servings

Food group Calories per day Example serving size

1,600 2,000 2,600 3,100

Grains 6 6-8 10-11 12-13 1 slice bread, 1 Oz dry cereal
Y2 cup cooked rice, or pasta
Vegetables 3-4 4-5 5-6 6 1 cup raw leafy vegetable,
Y% cup cooked vegetable,
Y2 cup vegetable juice
Fruits 4 4-5 5-6 6 1 medium fruit, 1/4 cup dried
fruit, ¥2 cup fresh, frozen, or

canned fruit, ¥ cup fruit juice

Fat-free or low 2-3 2-3 3 3-4 1 cup milk or yogurt

fat milk & milk 1% oz cheese

products

Lean meats, 3-6 <6 6 6-9 1 oz cooked meats, poultry,
Poultry & fish or fish, 1 egg

Nuts, seeds, and 3 per 4-5 per 1 1 1/3 cup nuts, 2 Tbsp peanut
legumes week week butter, 2 Tbsp seeds, ¥ cup

cooked legumes

Fats and oils 2 2-3 3 a4 1 tsp soft margarine, 1 Tbsp

mayonnaise, 2 Tbsp salad

dressing
Sweets and 0 <5 <2 <2 1 Tbsp sugar, 1 Thsp jelly or
added sugars jam, %2 cup sorbet, gelatin,

1 cup lemonade

Modified from: NIH, 2006; Tbsp, tablespoon; tsp, teaspoon
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In Thailand, Nutrition Division, Department of Health, MOPH (2001) designed
the Nutrition Flag to promote greater understanding of the good health guideline for
Thai people that are based on the food-based dietary guidelines for good health.
The Nutrition Flag was designed to suggest portion, quantity, and variety of food
required daily for Thai people. It represented a way to consume food that will
enable Thai people to have adequate diets and healthy eating to promote good

health.

The Nutrition Flag suggested that eat adequate foods from the five groups in
the amount that is appropriate for the body’s requirement. The five groups of foods
were categorized into 1) rice produce including other grains and starchy food group,
2) vegetables, 3) fruit, 4) meat, legumes, and egg, and 5) milk group. For oil, sugar,
and salt, the Nutrition Flag recommended consuming in limited amounts. Moreover,
it recommended amount of food was divided into three groups according to the

energy need: 1,600, 2,000, and 2,400 Kcal as described in table 4.

Table 4 The proportion of foods in the Nutrition flag

Energy used (Kcal)

Food group Unit
1,600 2,000 2,400

Rice-starchy foods Rice-serving spoon 8 10 12
Vegetable Rice-serving spoon 6 5 6
Fruit Portion a4 a4 5
Meat Spoon 6 9 12
Milk glass 1 1 1
Oil, sugar, and salt teaspoons Limited amounts

The body's requirement was divided into three categories as follows:

1. 1,600 Kcal for children aged 6-13 years; working women aged 25-60 years;
or elderly older than 60 years.

2. 2,000 Kcal for teenagers and young adults aged 14-25 years; or working
men 25-60 years.

3. 2,400 Kcal for those who need more energy such as laborers, farmers,

athletes etc.
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As literature review, DASH diet pattern had effectively reduced blood
pressure for persons with prehypertension and hypertension. It was the eating
pattern that was low in saturated fat, cholesterol, total fat, red meat, sweets, and
sugar-containing beverages; and that emphasized fruits, vegetables, low-fat milk and
milk products, fish, poultry, whole grains, nut and seeds. However, the DASH diet was
designed to American people and the amount of good was not easy for Thai people.
Therefore, the healthy diet eating in this study was developed based on DASH diet

and the Nutrition Flag for persons with prehypertension and obesity.

2.4.1.2 Dietary sodium reduction

Sodium was an important nutrient in the body since it helped
nerves and muscles to function correctly, and it was also involved in the auto-
regulation of the water and fluid balance of the body (Kyu, 2014). The normal
concentration was maintained through neural and hormonal control of sodium
excretion and absorption, with excess sodium being excreted in the urine and skin.
Overtime, prolonged increase in dietary sodium intake could result in raising the
amount of sodium in blood circulation and wrecked the fluid balance, reducing the
ability of kidneys to remove the water resulting in increasing blood volume. This
caused fluid retention which increased the pressure in blood vessel. The kidney did
this by retaining water, which eventually led to vascular damage, such as arterial

stiffness, thus increasing blood pressure (Kockrow, 2011; Kenned, 2011).

Although sodium was required for physiologic functions, the
amount of dietary sodium needed for adults estimated 2,400 mg a day (Chobanian
et al., 2003). Prior study looked at the effect a dietary sodium reduction and DASH
diet on blood pressure and sodium level was categorize into three sodium levels
including a higher intake of about 3,300 milligrams per day (the level consumed by
many Americans), an intermediate intake of about 2,300 milligrams per day, and a
lower intake of about 1,500 milligrams per day (equal 6 gram salt or 2/3 teaspoon
salt). The results showed that the greatest blood pressure reductions were for the
DASH eating plan at the sodium intake of 1,500 millisrams per day. Participants with

high blood pressure were the greatest reductions, but those with prehypertension
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also had large decrease (Sack et al, 2011). The further guideline recommended
reducing dietary sodium intake to less than 1,500 mg per day to improving the health
of all Americans through implementation of national goals for health promotion and

disease prevention on the 2010 dietary guidelines for Americans.

A variety of foods contained a little natural sodium such as celery,
egg, milk, seafood, and meat (Lin & Svetkey, 2012). It also found in salt and
processed foods such as canned vegetable, canned meat, frozen meats, sausage,
bacon, curries, soups, and fish-sauce (Center for Science in the Public Interest, 2005).
In Thailand, the Bureau of Non Communicable Disease (2013) reported that the
average Thais salt intake was 10.9 + 2.6 grams estimated 4,351 mg per day which was
higher than the recommendation of sodium intake for adults. Furthermore, major of
sodium source in Thai people was sauces (80.3% of dietary sodium sources). The
sources of sodium Thais consume included fish-sauce, ligsht soy sauce, salt, shrimp
paste, oyster sauce, instant noodle, canned fish, meat ball, streaky pork with crispy,

French fries, and salted egg.

Following the sodium reduction diet guidelines and literature
review, advices for people to reduce sodium diet intake were an important to reduce
blood pressure and delay progression to hypertension. Advices for reduce sodium
diet intake were 1) avoiding processed foods due to they was often added high-salt
content foods such as canned foods and frozen foods; 2) reducing the consumption
of processed supermarket, canteen, restaurant, and fast food; 3) avoid adding salt to
foods and eliminating salt from the table and in cooking including other condiments
such as fish-sauce, soy sauce, teriyaki sauce, and barbeque sauce; 4) seeking low-salt
recipes or use other ingredients and delete the salt added; and 5) look at sodium

levels on nutritional labels that increased awareness of salt consumption.

As literature review, hypertension prevention in persons who were
high risk group including persons with prehypertension and obesity should reduce or
control salt diet intake less than 1,500 mg per day (2/3 teaspoon). Moreover,
avoiding foods in high sodium were a processed food, a canned food, a frozen meats

and dinner, and condiments.
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2.4.2 Physical activity and exercise: Method and mechanism

In 2004, World Health Organization (WHO) recognized that physical activity
was one of the core modifiable risk factors of non-communicable diseases (NCDs)
including hypertension, and endorsed it as global strategies to promote and protect
health leading to reduce morbidity and mortality of NCDs which related to physical
inactivity (WHO, 2004). Physical activity was defined as any bodily movement
produced by skeletal muscles that resulted in energy expenditure (Caspersen,
Powell, & Christenson, 1985). It was encompassed activities of daily living (such as
house work, gardening, stair climbing), occupation-related activity (such as walking,
lifting, packing), transportation physical activity (such as walking, biking, cycling), and
leisure time activity (such as exercise, sports recreation, hobbies) (Dugdill, Crone, &

Murphy, 2008).

Physical activity had been enormous benefits to reduce the risk of
metabolic syndrome (Huang & Liu, 2014), diabetes mellitus (Pai et al., 2016),
cardiovascular disease (Lee et al,, 2014), and hypertension (Diaz & Shimbo, 2013).
However, evidence supported that leisure-time physical activity (LPA) especially
exercise reduce risk of cardiovascular disease and hypertension by reducing SBP, DBP,
and body mass (Farinatti, Monteiro, & Oliveira, 2016). Results from two meta-analysis
studies revealed that exercise could reduce both SBP and DBP (Punia, Kulandaivelan,
Singh, & Punia, 2016; Carpio-Rivera et al., 2016). One meta-analysis examined 24
articles found that duration of intervention from +3 weeks to 12 months with each
session lasting 15-60 minutes and frequency from 3 to 8 times/week. There was

mean reduction of -5.00 mmHg in SBP and -3.09 mmHg in DBP after aerobic training.

The benefits of a proper exercise regimen include: Increase in the
efficiency of cardiovascular and respiratory function, reduction in coronary artery
disease risk factors, reduction in blood pressure, increase in HDL and decreased
triglycerides, reduction of body fat, reduced insulin needs, and improved glucose
tolerance. However, there are some changes in body from exercise. Exercise
stimulates the growth of new blood vessels, causing blood pressure to decrease in fit

people. It also increased blood flow that benefits the brain. The brain cells will start
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functioning at a higher level and make feel more alert and awake during exercise and
more focused afterward. The brain releases dopamine and glutamate, as well as
gamma-aminobutyric acid or GABA. About the joints, each joint is lined with
cushioning tissue at the ends of the bones called cartilage, as well as soft tissue and
lubricating fluid, to help promote smooth and easy motion. Ligament and tendons

provide stability (McArdle et al., 2016).

In addition, exercise also reduces body mass in overweight or obese
adults leading to reduce body mass index which related to risk factors of progression
to hypertension. Willis et al. (2012) conduct the randomized control trial study
regarding effects of aerobic and/or resistance training on body mass and fat mass in
overweight or obese adults and found that aerobic training was the optimal mode of
exercise for reducing fat mass and body mass, while a program including resistant
training was needed for increasing lean mass in middle-aged, overweight/obese
individuals. It was consistent with meta-analysis by Kuhle et al. (2014). The findings
showed that exercise for 3 to 9 months produced a significant reduction in body
mass index (-1.01 kg/m2, 95% Cl -2.00 to -0.01) and waist circumference (-3.09 cm,
95% Cl -4.14 to -2.04).

2.4.2.1 Principle of exercise prescription

The principles of exercise prescription by American College of Sports
Medicine (ACSM) guidelines (Kiminsky, 2014) included Frequency, Intensity, Time, and
Type as also called FITT principle. It was an important way of monitoring exercise

program.

1) Frequency referred to the number of days per week dedicated to
an exercise program. It was an important contributor health and physical fitness
benefits that resulted from exercise. Frequency of exercise varied with the intensity
and goal of exercise. In general adult, aerobic exercise was recommended on 3 to 5
day per week.

2) Intensity referred to level of effort at which the exercise is being
performed. There is a positive dose response of health and physical fitness benefits

those results from increasing exercise intensity. Moderate intensity aerobic exercise
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was recommended for most adults. However, recent findings demonstrate the
minimum threshold of intensity for benefit seems to vary depending on and
individual’s cardiorespiratory fitness and other factors such as age, health status, or

habitual physical activity.

The effective methods for prescribing exercise intensity resulted in
improvements in cardiorespiratory fitness that could be recommended for
individualized exercise treatment. There were several methods of estimating intensity
of exercise, but heart rate methods was commonly used to predict target heart rate
and estimated maximum heart rate. Estimating intensity of aerobic exercise by using
percentage of maximum heart rate (%HRmax) was categorized into 5 levels including
very light (<57%), light (57%-64%), moderate (64%-76%), vigorous intensity (76%-
96%), and near maximal to maximal (> 96%). The formula of target heart rate and

HRmax were described as follows:

Target heart rate = HRmax X % of intensity desired
HRmax =220 - age (year)
For example, for a 50-year-old person, the estimated maximum age-
related heart rate would be calculated as 220 - 50 years = 170 beats per minute

(bpm). The 64% and 76% levels would be:

64% level: 170 x 0.64 = 109 bpm and
76% level: 170 x 0.76 = 130 bpm

Thus, moderate-intensity exercise for a 50-year-old person would require

that the heart rate remains between 109 and 130 bpm during exercise.

In addition, Talk test was a simple technique and subjective method of
estimating appropriate cardiorespiratory exercise intensity. The method entailed
maintaining an intensity of exercise at which conversation was comfortable. In
general, if person who was doing moderate-intensity exercise he or she was able to
talk but not sing during the activity. If person who was doing vigorous-intensity
activity, he or she would not be able to say more than a few words without pausing

for a breath. The research supported the usefulness of the Talk test and highlights its
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ability to closely reflect actual heart rate (Persinger et al., 2004) and Talk test was
often used to monitor aerobic exercise intensity.

3) Time or duration referred to length of time in which an exercise is
performed. It was generally expressed in minutes. The recommended time of
exercise might be performed continuously or intermittently and could be
accumulated over the course of a day in one or more sessions of exercise that total
at least 10 minutes per session.

4) Type referred to the mode of exercise. It was classified into aerobic,
resistant, flexibility, and neuromotor exercises. Aerobic exercise, also known as
cardiorespiratory exercise, involved large muscle groups and requires little skill to
perform. It was recommended for all adults to improve health and cardiorespiratory
fitness. Examples of this type of exercise included jogging, aerobic dancing, and
bicycling. Resistant exercise or weight training was defined as exercise that caused
the muscles to contract against an external resistance with the expectation of
increasing strength, tone, mass, and/or endurance. Many types of resistance training
equipment could be effectively be used to improve muscular fitness including free
weights or machines with stacked weights. Resistance training regimens should
include multijoint or compound exercises that affect more than one muscle group.
Examples of this type of resistance exercises was low back extensions and abdominal
crunches to target the muscles in the lower back and abdomen, and leg presses and
leg curls to exercise the quadriceps and hamstring muscles. Flexibility exercises or
stretching exercises were designed to improve ROM around a joint which was
improved after engaging for 3-4 weeks of regular stretching at least 2-3 times per
weeks. Neuromotor exercise was sometimes called functional fitness training and it
involved motor skill such as balance, coordination, gait, and agility. The examples of
this exercise were Yoga and Tai Chi.

For aerobic exercise, a meta-analysis examining the effect of walking
intervention programs on blood pressure concluded that walking can lower both SBP
and DBP (Kelley et al., 2001). Brisk walking was seen as a low cost and low risk of
exercise that most people could undertake (Mutrie & Hannah, 2004) Increasing the

amount of brisk walking that people undertake in their daily routines may be a
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simple way to promote exercise and improve blood pressure. Moreover, meta-
analysis study showed that fourteen of the studies reported decrease in BMI ranging
from 0.2 to 2.0 kg following the brisk walking program (Murphy et al., 2007), and it is
recommended as strategies to reduce blood pressure and BMI in people who had
prehypertension and obesity (Chobanian et al., 2004; SIGN, 2010). Thus, brisk walking
exercise was considered as strategy for persons with prehypertension and obesity to

decrease blood pressure and BMI.

2.4.2.2 Components of exercise

A single exercise session comprised four phase including warm-up,
conditioning and/or sports-related exercise, cool-down, and stretching described as
follows:

1) The warm-up phase consisted of a minimum of 5-10 minutes of
light to moderate intensity aerobic and muscular endurance activity. The warm-up
was a transitional phase that allowed the body to adjust to the changing physiolosgic,
biomechanical, and bioenergetics demands placed on it during the conditioning or
sports phase of the exercise session. Warm-up also improved range of motion (ROM)
and may reduce the risk of injuries (American College of Sports Medicine, 2013).

2) The conditioning phase included at least 20-60 minutes of aerobic,
resistance, and flexibility exercise, and/or sports activities. It should perform (exercise
bouts of 10 minutes were acceptable if the individual accumulated at least 20-60
minutes per day of daily aerobic exercise). An increasing intensity yielded a positive
continuum of health and fitness benefits

3) The cool-down phase involving aerobic and muscular endurance
activity of light-to-moderate intensity lasting at least 5-10 minutes. The purpose of
cool-down period was allow of a gradual recovery of heart rate and blood pressure
and removal of metabolic end products from the muscles used during the more
intense exercise conditioning phase.

4) The stretching phase was distinct from the warm-up and cool-down

phases and might be performed at least 10 minutes of stretching exercise following
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the warm-up or cool-down phase or following the application of heat packs, because
warming the muscles improved ROM.

2423 Recommendation of exercise for persons with prehypertension
and obesity

American College of Sports Medicine (ACSM)’s guideline (Kiminsky,
2014) had provided recommendation of exercise for prehypertension separated with
recommendation for obesity. However, ACSM’s guideline suggested that persons who
had high blood pressure and obesity should focus on increasing caloric expenditure
that was explained in recommendation of obesity. Both recommendations included
frequency, intensity, time, and type of exercise. Exercise prescription for

prehypertension and obesity was described as follows:

Exercise recommendation for individual with prehypertension

Frequency: aerobic exercise training should be performed on the
most, preferably all days of the week and resistant exercise should be performed on
2-3 day per week.

Intensity: moderate intensity aerobic exercise (i.e. 40% - <60% VO2 or
HRR) supplemented by resistance training at 60%-80% 1-RM.

Time: 30-60 minutes per day of continuous or intermittent aerobic
exercise. If intermittent, use a minimum of 10 min bouts accumulated to total 30-60
30-60 minutes per day of exercise. Resistance training should consist of at least one
set of 8-12 repetitions for each of the major muscle groups.

Type: emphasis should be placed on aerobic activity such as walking,
jogging, cycling and swimming. Resistance training using either matching weights or
free weights man supplement Arabic training. Such training consisted of 8-10 different
exercise targeting muscle groups. However, consideration should be given to the
level of blood pressure control, recent changes in antihypertensive drug therapy,
medication-related adverse effects, and the presence of target organ disease and/or
other comorbidities, and attachments should be made accordingly. Progression
should be gradual, avoiding large increases in any of the FITT components of the

exercise prescription, especially intensity for most individual with hypertension.
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Recommendation for individual with obesity

Frequency: Aerobic exercise was performed more than 5 days per
week. Resistant exercise was performed 2-3 day per week. Flexibility exercise was
performed more than 2 day per week with daily being most effective.

Intensity: moderate-to-vigorous intensity aerobic activity should be
encouraged. Initial exercise training intensity should be moderate (i.e. 40% - 59% Vo,
or HRR). Eventual progression to more vigorous exercise intensity (i.e. > 60% Vg, or
HRR) may result in future health/ Fitness benefits.

Time: A minimum of 30 minutes per day (i.e. 150 minutes per week)
progression to 60 minutes per day (i.e. 300 minutes per week) of moderate intensity,
aerobic activity incorporating more vigorous intensity exercise into the total volume
of exercise may provide additional health benefits. However, vigorous intensity
exercise should be encouraged in individuals who are both capable and willing to
exercise at a higher than moderate intensity level of physical exertion with
recognition that vigorous intensity exercise is associated with the potential for greater
injuries. Accumulation of intermittent exercise of at least 10 minutes an effective
alternative to continuous exercise and maybe a particularly useful way to initiate
exercise.

Type: The primary mode of exercise should be aerobic physical
activities that involve the last muscle groups. As part of a balanced exercise
program, resistance training and flexibility exercise should be incorporated.

In conclusion, exercise recommendation for persons with
prehypertension and obesity was aerobic exercise, resistance training, and flexibility
exercise at least 5 days per week. Duration of the aerobic exercise should be at least
30 minutes and progress to 60 minutes per day with moderate intensity (64%-76% of
maximum heart rate (%HRmax). Resistant exercise was performed 2-3 days per week
and flexibility exercise was performed more than 2 days per week with daily being

most effective.



39

2.4.2.4 Physical fitness

Physical fitness plays a crucial role in maintenance of health among
persons with prehypertension and obesity. Improvement in physical fitness is
associated with a lower risk of incident hypertension (HT), blood circulation
improvement, weight reduction, muscle strength, and bone strong (Kaminsky, 2014;
Lee et al,, 2012). Physical fitness not only improves physical strength, but also
mental strength including enhances one’s memory (Niemann, Godde, & Voelcker-

Rehage, 2014).

However, prior studies indicated a low level of physical fitness with
73.4% (Hageman, Pullen, Walker, & Boeckner, 2010), and more than 90% of persons
with prehypertension and obesity are lack of exercise according to ACSM’s
recommendation (Kaminsky, 2014; Faselis et al.,, 2012; Rasamejam, Akaratanapol, &
Durongritichai, 2013). Lack of exercise is associated with poor physical fitness

(Warburton, Nicol, & Bredin, 2006).

Exercise was recommended for various population groups including
persons with prehypertension and obesity to delay and prevent the occurrence of
related disease (Chobanian et al., 2003). There was evidence to support that regular
exercise associated with improvement in physical fitness which played a crucial role
in maintenance of health. Physical fitness was defined as the capability of the heart,
blood vessels, lungs, and muscles to perform their functions at optimal efficiency
(Getchell, 1992). The purpose of physical fitness testing was in such exercise program
included educating participants about their present health or physical fitness status,
providing data that were helpful in development of individualized exercise
prescription, collecting baseline and follow-up data that allow evaluation of progress
by participants, and motivating participants by establishing reasonable and attainable

health goal (Kiminsky, 2014).

Commonly, physical fitness testing included treadmills, cycle
ergometers steps, and field tests. The use of mode of testing depended on the
setting, equipment available, and training of personnel. For the community setting,

field test appropriately conducted. In Thailand, recommendation of physical fitness
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testing for Thai adults aged 19-59 years proposed by Department of Physical
education (Samahito et al, 2013) including cardiorespiratory fitness, muscle

endurance, and flexibility.

Cardiorespiratory fitness referred to the ability to perform large-
muscle, dynamic, moderate-to-high intensity exercise for prolonged period. For field

test, cardiorespiratory fitness was assessed by using 3 minute step test (Appendix M).

Muscular endurance referred to the ability of a muscle group to
execute repeated contractions over a period of time. Muscular endurance was

assessed by using 60 seconds chair stand test (Appendix M)

Flexibility referred to the ability to move a joint through its complete
range of movement. It was evaluated by sit and reach test. Flexibility was assessed

by using sit and reach test (Appendix M).
3. Blood pressure

3.1 Definition of blood pressure
Blood pressure is important variable that regulate the body function;

especially, the function of the cardiovascular system. BP is defined as follows:

Porth (2009) defined blood pressure or arterial blood pressure as the force
that distributes blood to the capillaries throughout body. The higher arterial pressure
is SBP and the lowest is DBP.

Bradley (2011) defined blood pressure is the force exerted by the blood
against the walls of the blood vessel. It must be adequate to maintain tissue
perfusion requires the integration of both systemic factors and local peripheral
vascular effects. Arterial blood pressure is primarily a function of cardiac output and

systemic vascular resistance.

Emerson (2011) defined blood pressure as the physiologic result of the
cardiac output and the resistance to ejection of blood from the heart. It is produce

by the force of left ventricular contraction overcoming the resistance of the aorta to
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open the aortic valve and is the pressure maintained in the arterial system

throughout the cardiac cycle.

As definition of blood pressure, blood pressure is defined as the force of
blood against the walls of the blood vessels by cardiac output and the resistance to
gjection of blood from left ventricular to capillaries throughout the body in the
arterial system. Blood pressure is recorded as two numbers including SBP and DBP
(Porth, 2009), which the average of two or more measurement were undertaken.
Blood pressure is measured in millimeters of mercury (mmHg) after participants has

rested at least five minutes following JNC-7.

3.2 Measurement of blood pressure
There are two types of blood pressure measurement including direct

and indirect measurement as follows:

3.2.1 Direct measurement of blood pressure is one aspect of
hemodynamic monitoring and requires an intra-arterial catheter and specialized
equipment to transducer the arterial fluid pulsations in to electrical signals. This is
the most accurate method of measuring BP, but is typically only performed in

controlled setting such as surgery or critical care units (Emerson, 2011).

3.2.2 Indirect measurement of blood pressure is most commonly
used to measure blood pressure by using auscultatory and oscillatory method, which

are described as follows:

3.2.2.1 The auscultatory method uses a stethoscope and a
well-calibrated sphygmomanometer. In the measurement of BP, a cuff is placed
around the upper arm. The cuff is inflated to a point at which its pressure exceeds
that of the artery, occluding the blood flow. The return of blood flow through the
artery is signaled by the sounds produced by the turbulent flow through the partially
occluded artery (Korotkoff sounds). This sound is recorded as the SBP. As the
pressure continues to be released, sounds change in intensity until the point at

which the Korotkoff sounds disappear recorded as DBP (Emerson, 2011).
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3.2.2.2 The oscillatory method, the most commonly used
method, uses a microphone, arterial pressure pulse sensor as automated
oscillometric sphygmomanometers, which produces a value that has been measured
electronically (Emerson, 2011; Skirton et al., 2011). This method depends on the
detection of pulsatile oscillations of brachial artery in blood pressure cuff, and it use

an algorithm to calculate SBP and DBP.

Accurate measurement of blood pressure is essential to
classify individuals, to ascertain BP-related risk, and to guide management. The
auscultatory technique with a trained observer and mercury sphygmomanometer
continues to be the method of choice for measurement in the office, using the first
and fifth phases of the Korotkoff sounds. The use of mercury is declining, and
alternatives are needed. Aneroid devices are suitable, but they require frequent
calibration. Hybrid devices that use electronic transducers instead of mercury have
promise. The oscillometric method can be used for office measurement, but only
devices independently validated according to standard protocols should be used,
and individual calibration is recommended. They have the advantage of being able
to take multiple measurements. Proper training of observers, positioning of the
patient, and selection of cuff size are all essential. It is increasingly recognized that
office measurements correlate poorly with BP measured in other settings, and that
they can be supplemented by self-measured readings taken with validated devices
at home. There is increasing evidence that home readings predict cardiovascular
events and are particularly useful for monitoring the effects of treatment. Twenty-
four-hour ambulatory monitoring gives a better prediction of risk than office
measurements and is useful for diagnosing white-coat hypertension. Therefore, this
study used automatic blood pressure monitor device to measure blood pressure at

baseline, during participation, and after completing program.

The oscillometric method validate according to standard protocols
should be used, and individual calibration is recommended. Various guidelines have
been published for the correct use of automated devices with specific

methodologies (Chobanian et al. 2003; O'Brien et al., 2003; Parati et al., 2008a).
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This study followed the standardized protocol from INC-7. The

process for obtaining the BP and calibration is as follows:

1) Participant preparation: Participant is seated comfortably
with their back and the upper arm supported, with both feet on the floor at least 5
minutes in a quiet room, without an empty bladder. The participant is provided
information regarding no exercise, no smoking, and no either caffeine or alcohol

drinking within 30 minutes prior to measure blood pressure.

2) Measurement device preparation: Calibration of the
automatic blood pressure monitor device is tested accuracy by manufacturing
company. In addition, an appropriate cuff sized having at least 80 % of arm

circumference is used to ensure accuracy.

3) Blood pressure measurement method: Participant’s arm is
supported at heart level, and the cuff encircle upper arm. When measuring blood
pressure, participant is to relax as much as possible and not talk during measurement
procedure. Two measurements are taken in succession, separately at least one
minute. Before engaging program, blood pressure is measured in both arms, and arm
with the higher blood pressure is used for continuing blood pressure monitor. The
same arm side with highest BP is measured each times, and mean of SBP and mean
of DBP, which are obtained two measurement, is recorded as the outcome of this

study.
4. Body mass index

4.1 Definition of body mass index
Body Mass Index (BMI) is defined as a number of body fat based on
height and weight that applies to adults, calculated by the weight in kilograms
divided by the square of the height in meters (kg/m2), and is classified in to
underweight (<18.5 kg/m2), normal weight (18.5-22.9 kg/m2), overweight (23.0-24.9
kg/m2), and obesity (>30 kg/m2) (WHO, 2000).
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4.2 Measurement of body mass index

BMI is one of the most commonly used to estimate whether a person is
overweight and obesity. It is used because it correlates reasonably well with person’s
level of body fat. It is also a relatively easy, cheap and non-invasive method for
establishing weight status. Therefore, measurement of BMI comprises of two parts

including weight measurement and height measurement

4.2.1 Weight measurement

Weight measurement is measured in kilogram following guidelines by
using digital floor scales. Scales is calibrated regularly to ensure accurate
measurement by checking with the standard weight (Department of Health and
Social Services, 2012). Moreover, the standardard protocols should be used for
measuring weight so that inaccuracies are minimized. Department of Health and
Family Services and the Indiana Department of Health (2008) have established basic
standards for these procedures, including using measuring weight and height. The

steps of weight measurement are described as follows:

1) Set up the balance beam or electronic scale as zero the scale
before subject steps on the scale in a location

2) Have subject wear light clothing with shoes removed

3) Have subject empty out pockets of any objects such as keys and
wallet.

4) Have subject stand in the center of the platform, and not touch
other objects or persons, and read the measure.

5) Repeat until two weights agree within 1 kg, and record average of
two. It is important to take two measurements to assure accuracy in BMI calculations.

6) At the end of measuring and recording the weight, return the scale

to the zero position to ensure privacy for each subject

4.2.2 Height measurement
Height measurement is measured in centimeter following guideline by
using a portable stadiometer (Department of Health and Social Services, 2012). A

portable stadiometer is calibrated by length rods or a standard measuring test rod at
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least annually; The steps of height measurement: Steps of height measurement is
described as follows:

1) Have subject remove shoes and hair accessories prior to
measurement

2) Have subject stand with his or her back and feet against the wall
on a flat floor directly in front of the measuring tape which is center of his or her
back

3) Have subject stand with back straight, heels close together, legs
straight, arms at sides, and looking straight ahead with head erect

4) Place the square flat against the wall. Lower it until it firmly
touches the crown of the head with sufficient pressure to compress the hair

5) Hold the square steady and have subject move out from under
the square

6) Read the measurement at eye level where the lower edge of the
square intersects the measuring tape

7) Read to the nearest 1 centimeter the measure and record

5. Self-management theory

Self-management is widely recognized as a necessary method for maintaining
and improving patient’s health behavior and health status (Dongbo et al., 2003). The
self-management method has been broadly used in chronic illness which involves
perception, response, monitoring and prevention of symptoms, drug use,
management of emergency state, dietary control, exercise, smoking control, stress
management, interaction with health team, information management, adaptation to
work, interpersonal relations, and psychosocial response to their illness and emotion
(Clark et al,, 1991). The goal of self-management is to diminish the morbidity and
mortality rate, and improve the quality of life (Tobin et al., 1986). The review of

related literature found several definitions of self-management as follows:

5.1 Definition of self-management
The self-management theory had been used in chronic illness. The review of

related literature found several definitions of self-management as follows:



a6

Tobin et al. (1986) defined self-management as a protective action or
performance of therapeutic activities for health care that aims to promote self-
control. In their definition, the final goal of self-management is to reduce morbidity

and mortality rate, and to promote quality of life.

Creer (2000) described self-management as a procedure where patients
change some aspects of their own behaviors. Successful mastery and performance of
self-management strategies results in changes in the mortality and morbidity indices
of the disease, improvement in the quality of life of patients and families, and
development of self-efficacy in that they could contribute to the management of
their disorder. They became partners with healthcare providers in controlling chronic

disease or disorder.

Clark et al (1991) defined self-management as the daily activities an individual
must engage in to control or decrease the impact of disease on health status, which
includes contending with the psychosocial difficulties caused or intensified by the

disorder.

Kanfer and Gaelick-Buys (1991) defined self-management as the process of
self-control and monitoring of change behavior on the basis of cognitive process and
learning from past experience. The obtained information is then evaluated to make

decision in response or to induce the desired behavior.

As mentioned above, self-management was described as individual’s abilities,
accepts their conditions, understand their situation, and takes responsibility to
manage and control the effect of disease on health status. It described as the
process of self-control monitoring of change behaviors based on cognitive process
and learning about their illness and manage them from their past experience by
using the cognitive and behavioral skills. Clients who understand their conditions,
they seem to perform their own appropriate health behaviors for controlling and
managing their illness with a good relationship between the clients and the health
care providers. The collaboration between patient and health care provider is a

partner with supporting from family and social resources. All of these activities of
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self-management aims at control or decrease the impact of disease on health status,
monitor and manage their conditions, induce the desired behavior, promote self-

control, and improve health status.

5.2 Theoretical underpinning self-management

Self-management was an assessment of one’s own knowledge, skill, and
abilities. Self-management well defined and realistic personal goals, monitoring
progress toward goal attainment and being motivated through goal achievement, and
responding to feed back. It must undertake as the day to day tasks by an individual
to 1) control or reduce the impact of disease on physical health status; 2) cope with
the psychosocial problems generated by chronic disease; and 3) manage daily living

according to their financial and social conditions (Barlowet al., 2002).

There were two theoretical frameworks underlying the self-management
concept including self-control and self-regulation (Creer, 2000; Kanfer & Gaelick-Buys,

1991) as follows:

5.2.1 Self-control

Self-control was the concept that postulates that personal control, a
locus of control (LOC), is either internal or external (Rotter, 1966). Moreover, LOC was
described as a general principle that a person’s attempt to control their personal
environment was influenced by internal or external factors. Control was generally

defined as “the perceived ability to significantly alter events” (Burger, 1989).

Kanfer and Gaelick-Buys (1991) used the term self-control for a
person’s actions in a specific situation, rather than as a personality trait. Moreover,
they describe self-control as the probability behavior of the response to a situation.
Self-control was a cornerstone in the goal orientation of self-management training.
The indicator of success of self-management training was a restoration of self-control,
therefore self-control was clearly a matter of central focus in the self-management
concept (Creer, 2000; Nakagawa-Kogan, 1996). Clients must had self-control that was,
the belief in their capability to perform these strategies to reach the goals (Creer and

Holroyd, 1997).
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5.2.2 Self-regulation

Self-regulation refered to self-generated processes that were planned
and cyclically adapted in an attempt to control personal, behavioral, and
environment factors (Clark et al,, 1991; Zimmerman, 2000). Self-regulation was also
defined by Maes and Karoly (2005) as a goal-guidance process aimed at the
attainment and maintenance of personal goals. The self-regulation process requires
self-observation, self-judegment, and self-reaction. Self-regulatory processes
encouraged individuals to learn the strategies to manage their disease (Clark and

Zimmerman, 1990).

Self-regulation addressed adaptive and maladaptive states. In
maladaptive states, clients needed the necessary self-regulatory strategies to achieve
adaptive states. Therefore, the major goal of these clients was adaptation. The three
aspects of adaptive systems that persons employed as a means to coping with
maladaptive states including learning, regulation of arousal, and maintenance of an
organized conceptual system. Self-regulation was also defined as a goal-guidance
process aimed at the attainment and maintenance of personal goals (Maes and
Karoly, 2005), and its processes encouraged individuals to learn the strategies to

manage their disease (Clark & Zimmerman, 1990).

To develop self-management, a person needed to use self-regulation
process which was characterized by three distinct stages including self-monitoring,
self-evaluation, and self-reinforcement (Kanfer, 1980; Kanfer and Goelick-Buy, 1991).
The context of this study related to self-management method proposed by Kanfer
and Goelick-Buy (1991), three distinct stages of self-regulatory process were used to
guide to conduct the self-management promotion program in the study. They were

described as follows:

1.) Self-monitoring involved deliberately attending to one’s own
behavior. Self-monitoring could also increase client motivation for change. Baseline
data, collected before treatment implementation, could provide and encourage
future change. The achievement of a criterion could be graphically displayed and

could provide a visual guide for the administration of reinforcement, by the therapist
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and by the client. The finding of favorable behavior change could result when
another person monitors the target behavior. Change could not occur if person
lacked standards for a given behavior or if there was no discrepancy between
standards and monitored behavior. Self-monitoring tasked that emphasized negative

effects of a target behavior could also increase reactivity.

For establishing self-monitoring in individual programs, both client and
health care provider should clearly specify the class of behaviors to be observed and
should discuss examples to illustrate the limits of the class. If the goals of self-
monitoring were to motivate behavior change, selection of time periods would
invoke consideration of the intervals in which change most easily occurred. The
health care provider should discuss with the client the recording method. Self-

monitoring could serve as an important program component and motivation device.

2) Self-evaluation consisted of a comparison between the
information obtained from self-monitoring and the person’s standard for the given
behavior. It involved a comparison between what one was doing and what one
ought to be doing. Self-evaluation based on inappropriate or insufficient self-
monitoring or on a vague and unrealistic standard interfered with effective self-
regulatory behavior, because the comparison had not yield an effective guide for

corrective action.

3) Self-reinforcement referred to the person reacted cognitively
and emotionally to the results of the self-evaluation. These reactions had both
feedback effects, affecting the strength of the preceding behavior, and they had feed
forward effects, influencing the client’s expectations and behavior on future
occasion. Positive self-reinforcement, or self-reward, was most commonly used in
self-management programs and had been the focus of most research. Aversive self-
reinforcement delivered in from of self-criticism, self-punishment, or withholding of

positive self-reinforcement.

Positive self-reinforcement or self-reward included symptomatic and

material; inquiring about luxury items that the client would like to acquire; and
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obtaining verbal statements that would express self-satisfaction frequently yield

suggestions for appropriate self-reward.

Negative self-reinforcement or self-generated aversive consequences
were classified into two types including self-punishment and negative self-
reinforcement. These two sets of operations differed in that self-punishment was
aimed at interrupting or decelerating a response, whereas negative reinforcement
was aimed at increasing a response that serve to terminate or avoid an unpleasant
stimulus. Self- punishment was the use of an aversive conditioned reinforce in the
though stopping technique. Self-punishment could also involve the removal of a

positive stimulus following an undesirable behavior.

According to self-management method, self-management could help
the client acquire more effective interpersonal, cognitive, and emotional behaviors,
alter client’s perceptions and evaluative attitudes of problematic situations, and
either change a stress-inducing or hostile environment or learn to cope with it by
accepting that it was inevitable. And, self-management focused on goal and

collaborates with healthcare providers (Kanfer & Gaelick-Buys, 1991).

6. Self-management intervention in chronic disease to reduce blood pressure

or body mass index

This section reviewed the evidence of existing interventions which were
applied the self-management model in chronic disease to reduce blood pressure or

BMI both Western and Thailand as follows:

Bosworth et al. (2009) studied a behavioral intervention (bimonthly tailored
nurse-administered telephone intervention targeting hypertension-related behaviors)
home blood pressure monitoring three times weekly, or the behavioral intervention
plus home blood pressure. The results showed that combined home blood pressure
monitoring and tailored behavioral telephone intervention improved blood pressure
control, systolic blood pressure, and diastolic blood pressure at 24 months relative

to conventional care.
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McManus et al. (2010) studied a randomized controlled trial of telemonitoring
and self-management in the control of hypertension. Self-management of
hypertension using a simple drug titration plan in combination with telemonitoring of
blood pressure resulted in significant reductions in systolic blood pressure at 6 and
12 months compared with usual care. From baseline to 12 months, systolic blood
pressure decreased by 17.6 mmHg (14.9-20.3) in the experimental group and by 12.2
mmHg (9.5-14.9) in the control group.

Lee et al. (2011) studied a quasi-experimental of self-management program
for obesity control among middle-aged women in Korea. The self-management group
received intervention that included walking at a convenient time and place, keeping
healthy dietary habits, group workshops, phone counseling, and mobile phone short
message services. The structured exercise group received a structured exercise
intervention, which involved three 1 hour walking classes per week at the health
center. Both groups received baseline assessments before starting the interventions
and at 12 weeks. After 12 weeks, there were significant changes in the health
behavior, amount of body fat, and blood pressure of the participants in both groups,
but there was no significant difference in their body composition, blood profile, or
blood pressure. Although the difference was not significant, the satisfaction level of
the self-management group was 12.0% higher than that of the structured exercise

group.

Pakdevong and Pongprapa (2012) studied effects of self-management program
on health behavior, body weight, body mass index, and waist circumference of
persons at risk of type 2 diabetes. The 12-week self-management program consisted
of four activities including 1) assessment and planning, 2) training for self-
management, 3) self-management in diet and exercise modification practices which
consisted self-monitoring, self-evaluation and self-reinforcement according to Kanfer
and Guelick-Buys’ Self-management model, and 4) Evaluation of the program. This
program provided group education regarding diet and exercise, and supported the
participants by home visit and telephone call. The results showed that after

completion of the program for 1 year, health behavior was significantly better,
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whereas body weight, body mass index and waist circumference significantly

decreased.

Pamungkas et al. (2015) studied the effect of dietary and exercise self-
management support program on dietary behavior exercise behavior and clinical
outcomes in type 2 diabetes mellitus. The experimental group received the dietary
and exercise self-management support program within 8 weeks including individual
education and counseling session by using lecture, discussion, weekly telephone
follow-up, brief counseling, and face to face follow-ups. The researcher coached the
patients to estimate the total calorie based on body mass index and a standard
calculation which are 10% protein, 60% carbohydrate, and 30 %fat. For the exercise
program, the researcher demonstrated 30 minutes of walking exercise. The results
indicated that there were significantly differences in dietary behavior, exercise
behavior, fasting blood glucose, cholesterol total level, and systolic blood pressure
between the experimental group and control group. However, for the BMI and

diastolic blood pressure were no significant differences between two groups.

Songthai et al. (2014) studied the effectiveness of peer-support, self-
management program on the self-management behavior and blood pressure of older
adults with essential hypertension within 16 weeks. Eighty-one older adults with
hypertension were randomly assigned to two experimental groups and one control
group of 27 older adults each. The experimental groups were peer-support and self-
management at the fourth and sixteenth week after completing a peer-support, self-
management program, participants in the two experimental groups demonstrated
statistically significant improvements in self-management behavior and reduced

blood pressure that were also significantly different from those of the control group.

Thutsaringkarnsakul et al. (2012) studied the effects of self-management
program on blood pressure control in hypertensive patients at risk for stroke. Ahe
intervention group attended four phases; problem assessment, need identification,
preparation for self-management, practice for self-management, and evaluation self-
management phases. The control group were received the personal information. The

outcome of this study was blood pressure control which was measured at baseline
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and monthly over three months. At three months the percentage of participants
maintaining blood pressure control was significantly greater in the intervention group

compared with the control group.

Wattanakul et al. (2013) studied learning program for self-management on
diet and exercise of persons with prehypertension, Burirum province. The
experimental group participated in the self-management program on diet and
exercise for blood pressure control. The program lasted for 10 weeks. For the
comparison group, the routine health education program had been implemented for
this group. The results showed the experimental group had the significantly increased
levels of knowledge, self-efficacy to do self-management, outcome expectation of
practicing self-management, and self-management behaviors on diet and exercise for
blood pressure. Besides, blood pressure level of the experimental group was found
to decrease significantly comparing to before the experimentation and the

comparison group.

Based on the research results, the self-management program were applied in
various setting being at hospital and home. The self-management method had a
beneficial to change health behaviors and health outcomes including systolic blood
pressure, diastolic blood pressure, and BMI. The results of these studies revealed
that self-management method could increase knowledge, self-efficacy, self-
management behavior, improve health behaviors, and to reduce blood pressure and
BMI. The self-management studies in chronic disease indicated that it had effective
method and it should be applied to guide the intervention to reduce blood pressure

and BMI.

7. Interventions for lowering blood pressure and BMI in persons with

prehypertension or obesity

This section reviewed the evidence of existing intervention for lowering blood
pressure and BMI in persons with prehypertension both Western and Thailand. The

existing intervention was presented as follows:
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Appel et al. (2003) studied effects of comprehensive lifestyle modification on
blood pressure control. The participants included prehypertension and hypertension.
This study had three intervention groups: (1) established intervention being a
behavioral intervention including weight loss, increasing exercise, low sodium intake,
and limited alcohol intake; (2) established plus diet approach to stop hypertension
(DASH); and (3) an advice intervention as comparison group. The finding showed that
both behavioral interventions significantly reduced weight, improved fitness, and
lowered sodium intake. The established plus DASH group was a highest of reduction

in systolic blood pressure than other groups.

Bavikati et al. (2008) studied effect of comprehensive therapeutic lifestyle
changes (TLC) on prehypertension. The TLC included exercise training, nutrition,
weight management, stress management, and smoking cessation interventions
administered by trained non physician healthcare providers within 6 months. This
study was without control group. The results showed that women had greater
reductions of systolic and diastolic blood pressure than men. Also, subjects with a
baseline BMI <30 kg/m2 had a greater reduction in blood pressure than those with a
BMI >30 kg/mz. The participants had blood pressure returned to normal level about

37.7%.

Blumenthal et al. (2010) studied effects of the DASH diet alone and in
combination with exercise and weight loss (DASH-WM) on blood pressure and
cardiovascular biomarkers. The participants of this study were overweight or obese
persons who aged 35 years or older, having prehypertension or hypertension. DASH
diet alone group received counseling on the DASH diet and were provided feedback
on their adherence to the diet in weekly 30- to 45-minute small group sessions led
by the study nutritionist. DASH-WM group received the same instruction in the DASH
diet alone group, but their weekly 30 to 45 minutes with small group sessions
including self-monitoring strategy, exercise sessions three times per week with a 30-
minute of biking, brisk walking, or jogging. The results showed that blood pressure

had reduced in the DASH-WM group more than the DASH alone.
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Prasertthai, Suwanno, and Sonpaweeravong (2010) studied a randomized
controlled trial (RCT) regarding effect of a home-based moderate intensity exercise
on the reduction of blood pressure in persons with prehypertension. The participants
were randomly assigned to an exercise group (n = 30) and a non-exercise group (n =
30). The exercise group performed home-based moderate intensity exercise at least
three times per week, with a duration of 30-45 minutes, for four weeks. Type of
exercise was selected based on their design including brisk walking, jogsing, stick
exercise, or biking. Moderate intensity exercise was determined by a target of 60-70%
maximum heart rate. Blood pressure evaluated at 1St, 2nd, Brd, and 4th week. The finds
showed that both systolic and diastolic blood pressure of the exercise group was
significantly reduced and lower than the non-exercise group. Blood pressure had

reduced after engaging the program at 3 week.

Wongsombat & Preechawong (2010) conducted effects of health promoting
self-efficacy program on waist circumference, BMI, and blood pressure of overweight
adults based on self-efficacy theory. The inclusion criterion was blood pressure in
prehypertension. The results showed that effectiveness between Chi-gong and
walking significantly reduced SBP, DBP, and BMI but they had no the different

changes of SBP, DBP, and BMI between participants in Chi-gong and walking exercise.

Poosalee and Preechawong (2014) studied the effect of the health promoting
program with Thai boxing aerobic dance on blood pressure and BMI in persons with
prehypertension. The participants were prehypertension and overweight. The
experimental group participated in the health promoting program with Thai boxing
aerobic dance. A target intensity exercise was 60-70% maximum heart rate. The 10-
week program consists of health education on behavioral modification, practice on
Thai boxing aerobic dance, and motivation. The program provided education session
by booklets, VCD of Thai boxing aerobic dance. The findings showed that after
participating in the health promoting program, the experimental group had
significantly decreased in mean systolic blood pressure, diastolic blood pressure, and

body mass index decreased. The mean systolic blood pressure, diastolic blood
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pressure, and BMI in the experimental group were also significantly lower than those

in the control group.

Sales et al. (2012) investigated the effect of diet and exercise training on
blood pressure in ten women with prehypertension with BMI in range of 18.5-29.9
kg/m2 for 12 weeks. The findings showed that systolic blood pressure in experimental
group decreased, which compared with pre-intervention and control group (p<0.05),
but it had no effect on diastolic blood pressure. Moreover, participants, who received

program, had decreased BMI after program.

Song and Nam (2015) studied effectiveness of a stroke risk self-management
intervention for adults with prehypertension. The participants were recruited from
community centers in two urban areas. The program consisted of three weekly, two-
hour, face-to-face sessions and two booster telephone sessions. The principal aim of
the intervention was to increase stroke risk awareness and motivation for behavioral
change to maintain self-management for stroke risk factors. This program provided by
nurse in community health care and included a small group meeting, individual
counseling, and phone counseling. The control group received a 60-minute session
on stroke prevention using a supplemental pamphlet which contained information
from the Korean Stroke Society web links. This study found significant improvements
in the experimental group for stroke risk awareness, blood pressure self-monitoring,

regular physical activity, and sustainable behavior over time.

For the conventional care for persons with prehypertension and obesity, the
model of seven ball colors was used to primary screening of hypertension and
treatment. The treatments for persons with prehypertension and obesity were
assessment of risk behaviors, mass health education regarding eating, exercise,
emotion, stop smoking, and stop alcohol drinking (Health Education Division, 2013).

This service was provided by nurse in community.

Under the Universal Health Care Coverage Scheme in Thailand, the Ministry of
Public Health (MOPH) launched policy for health promotion and disease prevention

to primary care unit (PCU) that provided primary care or the basic health care to
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people in catchment area To provide this service, nurses in PCU were the key
leaders in integration of services for quality of care including hypertension
prevention. Persons with prehypertension were known as a risk group of
hypertension. Therefore, hypertension prevention in this population was important
nursing role and it challenged nurse in community to promote people performing

healthier behaviors (Health Education Division, 2013).

In summary, the interventions for persons with prehypertension and obesity
were reviewed. These interventions were delivered in a variety with the most
popular being hospital and the participant’s home. The participants of previous
studies were combined with prehypertension and hypertension, or they were
combined with overweight and obesity. The intervention approaches were group
based, individual approach, or a combination of both. In addition, components of the
intervention were broadly identified as DAHS diet, healthy diet, type of exercise,
intensity of exercise, emotion, stop smoking, and stop alcohol drinking. The
outcomes of interventions were focused on improvement of health behaviors, blood
pressure, BMI, or combination with all outcomes. There was one intervention
focusing on awareness of the participant. It focused on risk of stroke, not risk of

hypertension.

Thus, the self-management promotion program (SMPP) of this study focused
on persons with prehypertension and obesity. The aims of the intervention were to
increase hypertension awareness, knowledge, and motivation for behavior change to
maintain self-management skills to reduce blood pressure and BMI. The program was
delivered both clinical and home setting. The content of knowledge emphasized risk
of hypertension, healthy diet eating, exercise for prehypertension and obesity
following JNC 7 guideline, ACSM’s guideline, and existing knowledge (Chobanian et
al., 2003; Kaminsky, 2014). The strategies were combined multi-components including
group education, group discussion, demonstration and return demonstration,
telephone call, and home visit. In addition, the program cooperated between the
participants and researcher as the supporter and assistant to promote the achieving

their goal.



CHAPTER IlI
METHODOLOGY

This chapter describes the research methodology applied in this study
including research design, setting, population and sample, sample selection, research
instrument, protection of the rights of human participants, data collection, and data

analysis
Research design

The study was quasi-experimental with a two group pretest and posttest
design (Burns & grove, 2009). The design was used to examine effects of the self-
management promotion program (SMPP) on blood pressure and body mass index
(BMI) among persons with prehypertension and obesity. The outcomes were blood
pressure and BMI. The participants in the experimental group received the SMPP and
conventional care while the participants in the control group received conventional
care. Data was gathered after participants consented to participate in the study and
the 12th week after completed the program. The research design of the study was

showed in Figure 2.

Experimental group O; X O,
Control group O3 Oq
F——12 weeks —

Figure 2 Research design

Remark
X = Self-management promotion program (SMPP)
O = SBP, DBP, and BMI in experimental group at baseline
O, = SBP, DBP, and BMI in experimental group at the 12th week
O3 = SBP, DBP, and BMI in control group at baseline

Q4 = SBP, DBP, and BMI in control group at the 12th week
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Setting

This study was conducted in the community Nakhonpathom province which
located in the central region of Thailand. Nakhonpathom comprised seven districts:
1) Mueng Nakhon Pathom, 2) Kamphaeng Saen, 3) Nakhon Chai Si, 4) Don Tum, 5)
Bang Len, 6) Sam Phran, and 7) Phutthamonthon. Bureau of Non-Communicable
Disease (2015) reported that the morbidity rate of hypertension had increased
significantly between 2011 and 2015 from 1,913.10 to 2,316.15 patients per 100,000
population. In addition, the mortality rate of hypertension had also increased from

4.05 to 10.39 deaths per 100,000 population over the same period.

The Phuthamonthon district was specifically selected for consideration in this
study. Between 2014 and 2016, the incident rete of hypertension had increased with
approximately 34%. Consistently, mortality rate of coronary heart disease was highest
rate in Phuthamonthon by 71.98 deaths per 100,000 population (Bureau of Non-
Communicable Disease, 2014, 2016). Moreover, Phuthamonthon Community Hospital
was a good representative for chronic care services. It consisted of five primary care
units (PCU) and each one provided screening for hypertension among population in
each catchment area. Finally, Mahasawat and Klong Yongl PCUs were randomly

selected to represent PCUs as shown in Figure 3.

Nakhonpathom

\

7 Districts
\]/ Purposive sampling

Phuthamonthon

v

5 PCUs

/ \ Simple random sampling

Mahasawat PCU Klongyong 1

Figure 3 The study setting
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Population and sample
Population

Population of study was adults aged 35-59 years with prehypertension and
obesity based on the blood pressure classification by the Seven Report of National
Committee on Prevention, Detection, Evaluation and Treatment of High Blood
Pressure (JNC7) (Chobanian et al, 2003) and BMI classification by World Health
Organization (WHO, 2000).

Sample

The sample of this study was persons with prehypertension and obesity aged
35-59 vyears living in catchment area of Mahasawat and Klongyongl PCUs,

Phuttamonthon Nakhon Pathom, Thailand.
Sample selection

The participants were purposively selected based on their eligibility. The
researcher first reviewed health assessment records and reassessed their blood
pressure and BMI to determine whether the participants were eligible. Prospective
participants fulfilling all of the following criteria were invited to participate in this

study.
Inclusion criteria

1) Aged 35-59 years both male and female

2) Blood pressure of 120-139 and/or 80-89 mmHg

3) BMI 25 kg/m2 and higher

4) No antihypertensive medication treatment

5) Being able to communicate, read, and write Thai language

6) Willing to participate in the program
Exclusion criteria

The participants who did not complete the program were excluded.
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Sample size

The sample size of this study was concerned based on the power analysis
and effect size determinations. The significance criteria was set =.05, power = .80
based on the accepted value of power. Most nursing studies could not expect effect
sizes in excess of 0.50 as medium effect size (Polit & Beck, 2008). Giving a medium to
large effect size, 30 participants per group would be sufficient for a comparison of
differences between the experimental and control groups by using the independent
t-test (VanVoorhis & Morgan, 2007). In addition, an attrition rate of 10% was
anticipated. Therefore, the participants of the experimental and control groups

needed for this study should be 33 participants in each group.
Sampling procedure

Simple random sampling was used to select two PCUs in Phutthamonthon
district, Nakhonprathom province. The selected PCUs providing service for chronic
care services were Mahasawat and Klongyong 1. Then, one PCU was allocated to the
control group and the other was allocated to the experimental group using simple
random sampling by drawing lots technique. Mahasawat was assigned as the control
group while Klongyongl was assigned as the experimental group. The researcher
reviewed the data on screening for hypertension in 2015 to 2016 both PCUs. Persons
with prehypertension and obesity who were identified according to the review of
their data record were 49 persons in Mahasawat PCU and 57 persons in Klongyong 1
PCU. The researcher repeated blood pressure, body weight, and height before
conducting the program. The participants who met the inclusion criteria were 42
persons in Mahasawat PCU and 49 persons in Klongyong 1 PCU. Simple random
sampling by using a drawing lots technique was used to select sample for 33 persons
in each groups. Eligible participants who met the inclusion criteria were invited to
participate in this study. Two participants in the experimental group refused when
approached to obtain informed consent by the researcher. The researcher selected
other participants who met inclusion criteria until completed the total number in this

group. Details of the sampling procedure were shown in Figure 4.



Five Primary care units

Simple random sampling for two PCUs

and allocated into experimental and control group by drawing lots

Mahasawat PCU Klongyong 1 PCU
Reviewed health asslessment records Reviewed health lassessment records
following inclulsion criteria following incl:Iusion criteria
49 persons 57 persons
Screening for bIoold pressure and BMI Screening for bIcl)od pressure and BMI

I I

42 persons 49 persons
I I

Simple random sampling Simple ralndom sampling
33 persons 33 persons

Figure 4 Flow diagram of the sampling procedure
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Research Instruments

The research instruments in this study comprised three types: 1) data
collection instruments, 2) intervention instruments, and 3) instruments for monitoring
experiment. The content validity of all instruments was reviewed by five experts
including (1) a physician who was expert in community medicine; (2) a nurse
instructor who was advanced practice nurse and expert in community and home
care for chronic illness; (3) a nurse instructor who was expert in chronic illness and
cardiovascular disease; (4) a nutrition instructor who was expert in food nutrition and

dietetics; and (5) an instructor who was expert in exercise physiology (Appendix F).
1. Data collection instruments

Instruments for data collection comprised 1) Personal information sheet, 2)
Instrument for blood pressure measurement, 3) Instrument for body weight

measurement, and 4) Instrument for height measurement.
1.1 Personal information sheet

The personal information sheet that was developed by the researcher and

consisted of three parts:

1) Section for demographic data included gender, age, marital status,
educational level, occupation, family history of hypertension, and health conditions.

2) Section for health information related to hypertension consisting of
blood pressure, body weight, height, body mass index, and present illness.

3) Section for health risk behaviors for hypertension consisting of diet

eating, exercise, smoking, and alcohol drinking.

1.2 An automated sphygmomanometer (Omron model HEM-7130)

Blood pressure measurement was the basis for the diagnosis, management,
and treatment of high blood pressure. Recently, the automated sphygmomanometer
was recommended to use in blood pressure measurement in hospital and primary
care (Chobanian, et al,, 2003; O’Brien, 2003; National Heart Foundation of Australia,
2016). A standard automated sphygmomanometer (Omron model HEM-7130) was

used for measuring systolic and diastolic blood pressure in this study. Calibration of
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the blood pressure device was tested for accuracy by the manufacture company.
The blood pressure monitor cuffs were medium size (22-32 centimeters) and large
size (32-42 centimeters). The cuffs were calibrated from the OMRON Company
before using in this study. The report of calibration for this device informed that the
manometer failure rate of less than 0.5% (Canzanello, Jensen, & Schwartz, 2001).
Validation of the blood pressure monitor was undertaken following the Association
of Medical Instrumentation (AAMI) protocol and accuracy of measurement was

pressure + 3 mmHg (Omron Company) that met the AAMI acceptance.

Precision was similar to reliability and was supported by careful and proper
use of the equipment (Rodrigues, 2007). Thus, prior to initiating participants
monitoring, nurse prepared equipment and performed following a standard protocol
of the JNC7 (Chobanian et al., 2003), the European Society of Hypertension (ESH),
and European Society of Cardiology (ESC) guidelines (Mancia, et al., 2013). Moreover,
the research assistant was trained to use the automated sphygmomanometer
following the blood pressure measurement protocol of the study developing based
on the JNC7, ESH, and ESC guideline. After training, the research assistant
demonstrated blood pressure measurement and record in systolic and diastolic
blood pressure compared with researcher. The results showed that measurement

was not different more than 10 mmHg between research assistant and researcher.

The process for obtaining the blood pressure was participant preparation

and clinical measurement technique as follows:

1) Participant preparation

The participants were instructed to abstain from drinking both caffeine
and alcohol containing beverages, exercise, and tobacco used within 30 minutes
before the blood pressure measurement. In clinic, the participants were seated
comfortably with their back supported and both feet lying flat on the floor for at
least 5 minutes in a quiet room, and bared the upper arm without thick clothing.
Next, the participants were informed to stop moving and talking during the

measurement.
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2) Clinical blood pressure measurement techniques

Before conducting the program, the research assistant was trained to
use the automated sphygmomanometer following the blood pressure measurement
protocol of the study developing based on the JNC7, ESH, and ESC guideline. After
training, the research assistant demonstrated blood pressure measurement and
record in systolic and diastolic blood pressure compared with researcher. The results
showed that the measurement was not different more than 10 mmHg between

research assistant and researcher.

For blood pressure measurement techniques, blood pressure
measurements were collected and recorded by the research assistant at baseline
and at the 12" week. A standard bladder of the cuff in range of 22-32 centimeters
(cm) encircled at the upper arm circumference, but had a larger cuff available for
large arm circumferences (32-42 cm). The arm was supported at heart level in the
sitting position. At initial visit, blood pressure was checked in both arms at the first
measurement. The arm with the higher blood pressure had been used for continuing
blood pressure monitor. At the 12th week, two measurements of blood pressure on
the same arm side in the first measurement were taken, and the average of those

readings was recorded to represent the participant’s blood pressure.

In this study, the total participants in this study were 65. A standard
cuff for blood pressure measurement was used for 41 participants (27 participants in
the experimental group and 14 participants in the control group). A large cuff was
used for 14 participants (six persons in the experimental group and eight persons in

the control group).

1.3 A digital weight scale (Omron model HBF-214)

This study used the digital weight scale for measurement of body weight
(Omron model HBF-214). Calibration of the weigh scale device was tested for
accuracy by the manufacture company. The report of calibration for this device
informed that the accuracy of instrument was + 0.4 kilogram (kg) for body weight in
range of 2.0 kg to 40 kg, and it was + 1% for body weight in range of 40.0 kg to 150.0

ke. Before using data collection, the scale was tested to ensure accurate
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measurement by checking with the standard weight with 5 kg (Department of Health
and Social Services, 2012). The weight reading was recorded. If the recorded weight
was more than 0.2 kg higher or lower than the standard weight, the measurement
would be repeated. The result of checking accuracy showed that the weight reading
was not different more than 0.2 kg compared with the standard weight. Thus, the

digital weight scale was used to measure body weight in this study.

Body weight was measured by the research assistant. The research
assistant was trained to use the digital weight (Omron model HBF-214) following the
protocol before conducting the program. After training, the research assistant
demonstrated weight measurement and record compared with researcher. The

results showed that the measurement was not different more than 0.2 kg.

The process for obtaining the body weight including participant preparation

and clinical weight measurement techniques was as follows:

1) Participant preparation

The participants were asked to empty their pockets and remover all
jewelry or other objects. Then, the participants were asked to remove as much
outerwear as possible and their socks and shoes before stepped on the scale. One

measurement of weight was taken on each participant.

2) Clinical weight measurement techniques

At beginning of each measurement day, weight scale was turn on to
zero scale before the participant stepped onto the scale. A known weight was placed
in the center of the scale. If the scale reading was different for 0.2 kg either higher or
lower than the known weight, the measurement was repeated until scale was
accurate. Participants were informed that arms hang freely by the sides of the body

and palms toward thighs; head was up and eyes looked straight ahead.

1.4 The Portable Stadiometer (Health o meter model 402KL)
This study used the portable stadiometer for measurement of height
(Health o meter model 402KL). Calibration of instrument was tested for accuracy by

the manufacture company. The portable stadiometer was tested to ensure accurate
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measurement by checking with the standard height rod of 150 centimeters (cm)
(Department of Health and Social Services, 2012). Two measurements were required
in order to reduce error and obtain a more accurate measurement. If the difference
between the two height measurements was greater than 2 cm, the measurement
would be repeated. The result of checking accuracy showed that the high
measurements were not different more than 0.2 ke compared with the standard

height. Thus, the portable stadiometer was used to measure height in this study.

The process for obtaining the height including participant preparation and

clinical height measurement techniques was as follows:

1) Participant preparation
The participants were asked to remove his or her socks and shoes before
step on the portable stadiometer. The participants were informed that one

measurement of height was taken.

2) Clinical weight measurement techniques

The participants were asked arms hang freely by the sides of the body,
palms facing the thighs; legs were placed together, bringing knees or ankles together;
head was up and facing straight ahead. Then, headpiece was brought down onto the

upper most point on the head and compressed the hair. Height was recorded.

2. Intervention instruments
The intervention instrument for this study was the self-management
promotion program (SMPP). The instrument was described into three sessions (1)

program development, (2) program trial, and (3) the program modification.

2.1 Program development

In Thailand, primary care unit (PCU) was the first level of contact of
individual, family, and community with the health system serving health care as
close as possible to where people lived. Nurse was a key person in PCU. Health
promotion and disease prevention were the cornerstone of nursing role that focused
on changing the behaviors of individual with respect to their health. The existing

nursing care for persons with prehypertension focused on providing health education
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about eating, exercise, emotion, and reducing tobacco, and alcohol (Health
education division, 2013). Although, there was nursing intervention to provide health
education for persons with prehypertension, the prevalence of prehypertension and
the incidence of hypertension had been increased. Previous studies suggested that
the intervention programs focused on increasing awareness and modifying risk factors

were essential and should be conducted (Badakhsh et al., 2015; Shen et al., 2016).

As the mentioned above, this information was basis for the effective
development of the program. The SMPP aimed to enhance participant’s knowledge,
practice skills, and awareness including motivation for engaging health behaviors
change and management of their behaviors leading to reduce blood pressure and
BMI. The program provided the knowledge and practice skills to manage health
behaviors emphasizing healthy diet eating and exercise through self-monitoring, self-
evaluation, and self-reinforcement; and the program also motivated the participants
to continuously practice health behaviors through group discussion, telephone calls,
home visits. It presumed that persons with prehypertension and obesity who receive
the SMPP would have lower blood pressure and BMI than those who receive
conventional care. Moreover, persons with prehypertension and obesity who
received the SMPP would have lower blood pressure and BMI than before

participation in the program.

The SMPP was developed based on self-management method (Kanfer &
Goelick-Buy, 1991), clinical practice guidelines for prehypertension and hypertension
(Chobanion et al., 2003; Thai Hypertension Society, 2008), and existing knowledge.
The program provided the knowledge and practice skills to manage the health
behaviors emphasizing healthy eating and exercise that significantly related to blood
pressure and BMI. The program comprised three phases that covered the seven
sessions of implementation during 12 weeks. The three phases of the program were
(1) problem assessment and motivation phase, (2) self-management skill training
phase, and (3) self-management practice and monitoring phase. The details of the

SMPP were described as follows:
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1) Problem assessment and motivation phase

The aims of this phase were (1) to develop relationship between
researcher and participants; (2) to assess health problem, health behaviors, and
experiences; 3) to increase awareness regarding the risk factors for developing

hypertension; and 4) to promote participants to accept the health behavior change.

The activities in this phase were cooperated in the first session of this
program that began with the assessment and identified the personal data that
related to risk health behaviors, hypertension, and obesity. Researcher made the
good relationship with the participants encouraged the participant to accept the
changing health behaviors, and to encourage the participants to set their goal of
health behavior change. The most important in this phase, the participants were
encouraged for confidence in their self-management skills and increase awareness of

their risk factor related to blood pressure and BMI.

2) Self-management skill training phase

This phase comprised three education sessions and one discussion
session. The aims of this phase were composed of (1) to enhance knowledge and
management skills of the participant for managing health behaviors related to reduce
hypertension and obesity risk factors, and (2) to promote the participants for practice

of self-management skills and essential skills.

The activities in this phase were cooperated in the second, the third,
the fourth, and the fifth sessions of this program which implemented in the first day
of program at PCU. Most activities of this phase were emphasized about providing
significant knowledge regarding hypertension, risk factor, and health risk behaviors
management by using booklets. The participants were also trained and practiced the
skills. Researcher supported the participants for observing, recording, and evaluating
their health behaviors in the self-management diary record. In addition, research

supported the participants to continue for management of health risk behaviors.
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3) Self-management practice and monitoring phase

This phase consisted of four telephone call sessions and two home
visit sessions. The aimed of this phase were (1) To monitor participant’s behaviors, (2)
to encourage participant applying self-management skills to maintain healthy diet
eating and exercise, and (3) to support the participants to perform activities following

the protocol.

The activities in this phase were cooperated in the sixth and seventh
sessions of this program. The sixth and the seventh sessions were implemented at

th, and 10th

participant’s home. The telephone calls were used at the Zmd, 3rd, 6
weeks. The home visits were used at the 4" and 8" weeks. The activities focused on
the participant’s behaviors. Researcher promoted the participants to record their
eating and exercise behaviors in the self-management diary, to compare their
practice and goal, and to give reinforcement for continuing health behaviors by

themselves.

The materials for the SMPP including the program manual and the

booklets were described as follows:

1. The program manual (Appendix H) for nurses to conduct the
SMPP. The program manual was developed for nurses to give information how to
implement the program for persons with prehypertension and obesity. The
information included the conceptual framework of the program and all steps for the
SMPP implementation, and substance knowledge about hypertension prevention for
persons with prehypertension and obesity.

2. The booklets (Appendix I) for persons with prehypertension and
obesity were developed by the researcher. It aimed to provide knowledge about
hypertension, lifestyle modification, healthy diet eating, exercise, and self-
management skills to manage health behaviors for the participants in the

experimental group.
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2.2 Program trial

The program manual and booklets were validated for content by five
experts. A physician who had expertise in community medicine; a nurse instructor
who had expertise in community and home care as advanced practice nurse (APN); a
nurse who had expertise in chronic illness and cardiovascular disease; an expert in
food nutrition and dietetics; and an expert in exercise physiology were asked to
validate the structure and content of the program related to the theoretical support.
The main suggestions from the five experts indicated that 1) the content of the
program should include more the technique of self-reinforcement; 2) the session for
problem assessment and education session should be short and concise; 3) some of
the contents about healthy diet and exercise were difficult and should be revised, 4)
the program should consider to evaluated the physical fitness at baseline and the
12" week, and 5) the exercise program should be concerned the intensity of
exercise. After receiving comments and suggestions, researcher revised the program

based on the comments and suggestions from the five experts.

The structure of the SMPP was established to serve as an intervention
protocol. The program was tired out on five persons with prehypertension and
obesity to consider the feasibility and complexity of the program. To achieve process
fidelity of the intervention, the SMPP was implemented only by the researcher that
had already been trained in the dietary and exercise course. In addition, the
researcher used the program manual for nurses (Appendix H) as a guideline for
intervention in order to ensure the same intensity or dosage of the intervention that
the participants received. The results of trying out indicated that there was
acceptable delivery of the SMPP and the duration of each session were appropriate.
Participants mentioned that the session of group discussion should be extended to
60 minutes for sharing experience. In addition, the SMPP was feasible for

implementation with this participant group.
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2.3 Program modification

The expert’s comments and the results of trying out the program
indicated that the researcher should modify the protocol and content of the
program for clear and concise. The problem assessment and education sessions
should be eliminated the complicated content such as counting diet calories and
counting heart rate during exercise. For group discussion, time of this session should
be extended in order to share experience of the participants. As the results of these
recommendations, the researcher modified the content of the program and
extended time in group discussion sessions. Structure of the SMPP was described in
table 5.

Table 5 Structure of the self-management promotion program

Phase Concepts Session Nursing activities
1. Problem Self-monitoring Session 1 e Encourage the participants to
assessment and assess their health problem and
motivation phase health behaviors, to express anc

share about their health
behaviors and experience about
diet control and exercise
e Encourage the participants to
express and share about
health problem and health
behaviors
Self-evaluation e Encourage the participants to
compare health status and
health behaviors in the past
Self-reinforcement e Promote the participants to
encourage themselves for

behavior change and set goal
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Table 5 Structure of the self-management promotion program (Continued)

Components Concepts Session Nursing activities
2. Self- Self-monitoring Session 2 e Provide education and train
management Session 3 participants to observe and
skill training Session 4 record eating pattern and
phase Session 5 exercise behavior
Self-evaluation e Provide education and train
participants for comparing
eating pattern and exercise
behavior with goal
Self-reinforcement e Provide education and train
participants for encouraging to
continue behavior by positive
and negative reinforcement
3. self- Self-monitoring Session 6 e Encourage the participants
management Session 7 to use diary record to

practice and
monitoring

phase

monitor the progression of
their behaviors
e Use telephone calls and
home visits to evaluate the
participant practice about
self-monitoring

- Ask the participants to
share their experience about
record of eating pattern and
exercise behavior

- Discuss about the
practices for diary record of

participants




74

Table 5 Structure of the self-management promotion program (Continued)

Components

Concepts

Session

Nursing activities

Self-evaluation

Self-reinforcement

e Use telephone calls and
home visits to evaluate the
participant practice about
self-evaluation

- Ask the participants to
share their experience about
evaluation and comparison
their behavior with goal

- Discuss about their
practices
e Use telephone calls and
home visits to evaluate the
participant practice about
self-reinforcement

- Ask the participants to
share their experience about
encourage themselves to
continue target behavior by
positive and negative
reinforcement

- Discuss about their

practices
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3. Instruments for monitoring experiment
The instruments for monitoring the program included 1) self-management
knowledge test to prevent hypertension, 2) self-management diary, and 3) physical

fitness record.

3.1 Self-management knowledge test to prevent hypertension

The purpose of this instrument was to evaluate self-management
knowledge regarding hypertension prevention for persons with prehypertension and
obesity. It was developed by the researcher based on literature review and the items
were created which covered the most important contents. The self-management
knowledge test to prevent hypertension included three parts: hypertension, the
eating healthy diet, and exercise to lower blood pressure. It consisted of 30 items
with a dichotomous answer for choosing: “correct or incorrect” (correct = 1 point,
incorrect = 0 point). The total score ranged from 0-30. Higher score represented
greater self-management knowledge for hypertension prevention. The content
validity was validated by five experts. The content validity index (CVI) of this
instrument was 0.90. The internal consistency of this instrument was tested with 30

persons with prehypertension by using the Kuder-Richardson-20 (KR-20) was 0.87.

The self-management knowledge test to prevent hypertension was
administered after session of education in order to determine the participants’
understanding of healthy lifestyle behaviors. For persons with prehypertension and
obesity, the level for passing was established at 80% of the total score in this test
(24 out of 30 scores). Participant who not reached this criterion, the researcher
explained more in issues that participants could not answer and asked questions to
evaluate their knowledge again. This process performed until the participants
understood and reached the criterion of test. Finally, all participants in the
experimental group met the criterion of test. The results showed the mean score of
the participants in the experimental group was 22.97 (SD = 6.06) at pretest and 27.67
(SD = 2.00) at posttest (Appendix K).
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3.2 Self-management diary

Self-management diary was developed by researcher for the
participants in the experimental group to monitor their eating and exercise behavior,
and record the goal and achievement of participant through health behaviors
management that related to self-monitoring and self-evaluation processes of self-
management model (Appendix J). The participants have to monitor their daily self-
management at home. This instrument was validated by five experts. The expert
suggested that the diet part should be provided proportion of each diet group.
Researcher revised the instrument following expert’s suggestion for the easiest, most

convenience and practical for participants.

The checklist in the self-management diary record was divided into
healthy diet eating and exercise behavior parts. The participants had to set goal and
evaluate the goal achievement weekly. In addition, they had to check their
management both eating diet and exercise. In each part, the participant had to check
for setting their goal, activities, result of their behaviors. The participants were asked
to monitor themselves according to the checklist in this instrument for 12 weeks
after recruitment to the program. Researcher collected this instrument at the 4" and
8" week to ensure that each participant kept trace with this procedure designed of
this study. Moreover, telephone calls were used to remind and encourage the
participants to record in this instrument. The criterion was that the participants

performed healthy eating and exercise following their goal.

The results showed that the participants performed healthy eating
and exercise at least five days per week was 66.67% at the 4th week, 87.88% at the
g" week, and 100% at the 12" week. Although some of participants could performed
healthy eating and exercise less than five days per week at the 4" and 8" week, all
the participants achieved their goal for healthy eating and exercise. These results
indicated that all participants in the experimental group were not failed to follow

this monitoring procedure compared with their goal.
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3.3 Physical fitness record

Physical fitness record was developed by researcher based on
guideline proposed by ACSM (Kiminsky, 2014) and Department of Physical education
(Samahito et al., 2013). Physical fitness record was divided into three parts including

cardiorespiratory fitness, muscular endurance, and flexibility.

3.3.1 Cardiorespiratory fitness referred to the ability to perform
large-muscle, dynamic, moderate-to-high intensity exercise for prolonged period
(Kaminsky, 2014). It was evaluated by using three minutes step test (Appendix M)
designed to measure heart rate response during cardiovascular activity. This test was
required that the individual participant step up and down on a 12-inch high step for
three minutes. At the end of three minutes, each individual stop and then his or her
pulse was measured. Finger pulse oximeter (PC-60B1) was used to obtain data of
pulse rate at the end of step up and down. The accuracy of pulse rate was +2 beat
per minute or +2%. Pulse rate was precisely tested by BIO-TEK pulse oximeter

simulator.

3.3.2 Muscular endurance referred to the ability of a muscle
group to execute repeated contractions over a period of time (Kaminsky, 2014). It
was evaluated by using the 60 seconds chair stand test (Appendix M). Participants sat
in the middle of chair with feet flat on the floor, their arms was crossed, and held
close to the chest, to a full stand and return to a complete sitting position for 60

seconds. The score was the total number of standing ability within 60 seconds.

3.3.3 Flexibility referred to the ability to move a joint through
its complete range of movement. It was evaluated by sit and reach test (Appendix
M). The flexibility of the lower back and hamstrings was measured by digital
anteflexion meter (model T.KK. 5403: Takei Scientific Instruments Co., Ltd, Tokyo,
Japan). The participants sat on the floor with legs extended by against the testing
box, kept their knees extended, placed hand over hand, and slowly reached forward
as far as possible along the measuring board. Two practices were conducted and the

highest score was recorded in the centimeters.
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The criterion was the participants had better physical fitness or had
physical fitness at least in fair level. At the 12" week, all participants (100%) had
improved muscular endurance and flexibility in fair level and higher. More than two
third of the participants (78.79%) had improved cardiorespiratory fitness in fair level
and higher; and there was no cardiorespiratory fitness in very poor level.
Improvement in physical fitness was associated with exercise (Kaminsky, 2014). These
results implied that the participants preformed continuously exercise following the

program protocol leading to improve in physical fitness.
Experimental procedure

1. Preparation phase
1.1 Instrument preparation
The manual of the SMPP, materials of the program, and all instrument

developing by researcher were proved the content validity by five experts.

1.2 Place preparation

Researcher informed the director of district public health office and
the chief of the primary care unit. The objectives, procedures, and the approximately
length of time for data collection was informed. Additional, researcher also prepared

the living room or meeting room for the self-management implementation.

1.3 Research and research assistant preparation

Researcher, who had experiences for caring patients with chronic
illness, practicing hypertension prevention and health promotion in community, was
trained and practice about risk health behaviors management including exercise
prescription and dietary control before conduction the intervention. Exercise
prescription was trained by the exercise physiology specialist in cardiopulmonary
rehabilitation, Faculty of Sport Science, Chulalongkorn University. Healthy diet eating

was trained by the experts in nutrition and dietetics.

This study had one research assistant who was the community health
nurse with the experiences for caring the patients with chronic diseases in the

community for 15 years, and had the certificated in nurse practitioner program. The
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research assistance’s role was obtaining the pretest and posttest data in both the
experimental and control groups. Prior to the implementation of this study, the
research assistant was described, discussed about all of the instruments those were
used for the correct understanding and obtaining the significant data for pretest and
posttest. In addition, research assistant were trained and practiced to use those
instrument until had the accurately and reliability prior to the implementation as

described in data collection instrument sessions.

2. Implementation phase
2.1 Procedures in the control group
The participants in the control group were provided the conventional
care by community health nurse at the first meeting, and also were given a booklet
similar to the participants in the experimental group. The content of the booklet

were hypertension, healthy diet, and exercise.

2.2 Procedures in the experimental group

Participants in the experimental group were received the SMPP which
comprised three strategies of self-management method including self-monitory, self-
evaluation, and self-reinforcement. This program composed three phases including 1)
problem assessment and motivation phase, 2) self-management skill training phase,
and 3) self-management practice and monitoring phase which covered seven
sessions of implementation for 12 weeks. All activities of this program were

implemented into seven sessions that can be described as follows:

Session 1: Problem assessment and motivation

Time: 30 minutes, the first meeting day (the recruitment day)

Place: the meeting room in primary care unit

Purpose: 1) to develop relationship between researcher and
participants; 2) to assess health problem and health behaviors; 3) to increase
awareness regarding the risk factors for developing hypertension; and 4) to promote
participants to accept the health behavior change.

Activities: During initial meeting, researcher made the

relationship with participants, and explained about the program and role of
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researcher and research assistant. Then, participants were assessed health, health
behaviors that related to hypertension, physical fitness, blood pressure, body weight,
height, and body mass index. In this session, the participants were encouraged to
assess their health problem and health behaviors, to express and share about their
health behaviors and experience about diet control and exercise. The researcher
motivated the participants to change their behavior and helped participants to set

goal of their eating behavior and exercise.

Session 2: Hypertension education

Time: 30 minutes, the first meeting day

Place: The meeting room at primary care unit

Purpose: To enhance knowledge of the participant about
hypertension including type, risk factors, sign and symptom, complication, and
treatment of hypertension

Activities: The participants were assessed their previous
knowledge about hypertension. The participants received the booklet of
hypertension. The researcher provided knowledge about hypertension including type,
risk factors, sign and symptom, complication, and treatment of hypertension by using
booklet and a small group education. The researcher discussed and asked about
hypertension. After providing education, all participants were evaluated by using self-
management knowledge test to prevent hypertension. The participants had to get a
score that passed the criterion (80% of the full score of knowledge test). In the case
that they could not meet this criterion, the researcher explained more about the
issue that the participant could not answer and led him/her to answer again. Finally,

all participants met the criterion of the test.

Session 3: Healthy diet education and training
Time: 30 minutes, the first meeting day
Place: The meeting room at primary care unit
Purpose: 1) To enhance knowledge and skills in healthy diet;
2) to practice diet selection; and 3) to practice self-management skills for eating

behavior
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Activities: The participants were assessed their previous
knowledge about healthy eating diet by using self-management knowledge test to
prevent hypertension. The participants received the booklet of healthy diet, self-
management diary, rice-serving spoon, and lunch box. The researcher provided
knowledge about healthy diet for persons with prehypertension and obesity
including weight loss, daily calories needs, the Thai food guide (Nutrition Flag),
number of serving in each diet group, Diet Approach to Stop Hypertension (DASH)
diet eating plan, dietary sodium reduction, and moderate alcohol consumption by

using booklet and a small group education.

In additional, the participants were trained about healthy diet
selection, self-management skills for eating behavior including self-monitoring, self-
evaluation, and self-reinforcement by using food model, rice-serving spoon, lunch
box, and self-management diary. In this session, the participants were asked to
choose food model in each group for breakfast, lunch, and dinner meal. Then, the
participants record the proportion of each diet group in self-management diary.
Later, the participants engaged in a discussion about their food selection. The main
topics of a discussion focused on 1) the appropriate food selection, 2) how to select
the healthier foods, and 3) the feasibility of the participants in term of practicing food

selection and self-management skills for healthy diet eating behavior at home.

The researcher evaluated the participant’s knowledge about
healthy eating after providing education and training by using self-management
knowledge test to prevent hypertension. The participants had to get a score that
passed the criterion (80% of the full score of knowledge test). In the case that they
could not meet this criterion, the researcher explained more about the issue that the
participant could not answer and led him/her to answer again. Finally, all participants

met the criterion of the test.
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Session 4: Exercise education and training
Time: 30 minutes, the first meeting day
Place: The meeting room at primary care unit
Purpose: 1) To enhance knowledge and skills in exercise; 2) to
practice brisk walking, weight lifting, and stretching; and 3) to practice self-

management skills for exercise

Activities: The participants were assessed their previous
knowledge about exercise. The participants received the booklet of exercise, two
dumbbells with one kilogram. The researcher provided knowledge about exercise for
persons with prehypertension and obesity including principle of exercise (Frequency,
intensity, time, and type; FITT), component of exercise, physical fitness, brisk walking,

weight lifting, and stretching by using booklet and a small group education.

Moreover, the participants were trained about assessment of
exercise intensity (measuring heart rate and talk test), brisk walking, weight lifting,
stretching, and self-management skills for exercise including self-monitoring, self-
evaluation, and self-reinforcement by using demonstration, return demonstration,
and self-management diary. Later, the participants engaged in a discussion about
exercise practice. The main topics of a discussion focused on 1) the appropriate
exercise, and 2) the feasibility of the participants in term of practicing exercise

following the protocol and self-management skills for exercise at home.

The researcher evaluated the participant’s knowledge about
exercise after providing education and training by using self-management knowledge
test to prevent hypertension. The participants had to get a score that passed the
criterion (80% of the full score of knowledge test). In the case that they could not
meet this criterion, the researcher explained more about the issue that the
participant could not answer and led him/her to answer again. Finally, all participants

met the criterion of the test.
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Session 5: Group discussion
Time: 60 minutes, the second meeting day (the 1" week)
Place: The meeting room at primary care unit
Purpose: 1) To explore the participant’s perception of strength
and barriers to increase healthy diet eating and exercise, 2) to assess participant’s

practice of healthy diet, exercise, and self-management skills

Activities: After participants were provided knowledge, they
were asked to perform healthy diet eating and exercise, and to record his/her
behaviors in the self-management dairy at home for a week. In this session, the
participants were encouraged to share his/her experience regarding their practice,
strength, problems, and barriers of performance. The main topic of group discussion
focused on 1) strength and barriers of practice, 2) the participant’s perception and
expectation of their practice, and 3) the feasibility of the participants in term of

practicing healthy diet eating, exercise, and self-management skills at home.

The participants completely perform healthy diet eating and
exercise for one week. They learned to practice healthy diet selection, brisk walking,
weight lifting, stretching, and self-management skills. Each participant shared his or
her experience. The other participants in group discussed and encourage his or her to
perform and continue his or her healthy eating diet and exercise. On the other,
participants in group helped him or her to eliminate barriers. The researcher helped
to correct false and unrealistic expectations. All of the participants accepted and
expressed their thought with more understanding about their expectations.
Researcher asked question to the participants regarding hypertension, healthy diet
eating, and exercise. The participants could answer the questions. In the case that
the participants could not answer some questions, researcher explained more about
the issue that the participants could not answer and ask them to answer again.

Finally, all participants could answer the questions.
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Session 6: Telephone calls

Time: 15 -30 minutes at the 2nd, 3rd, 6th, and 10th week

Place: The participant’s home

Purpose: 1) To monitor participant’s behaviors, and 2) to
encourage participant applying self-management skills to maintain healthy diet eating
and exercise

Activities: After education session, the participants were asked
to engage in healthy diet eating and exercise at home. The participants were also
asked to record their healthy diet eating and exercise in self-management diary.
Telephone calls were used in this session to monitor the progression of the practices
at home by researcher. The telephone calls of the program were focused on: 1)
asking the participant to share his/her experiences while at home; 2) discussing the
practices that participant actually performed; 3) providing guidance to reduce barriers
to the practice; 4) reviewing expected progress based on goal; and 5) encouraging

and supporting the participants to perform activities following the protocol.

Session 7: Home visit

Time: 15-30 minutes at the 4th and 8th week,

Place: The participant’s home

Purpose: 1) To monitor participant’s behaviors, and 2) to
encourage participant applying self-management to maintain healthy diet and
exercise

Activities: During the participants practiced and recorded the
healthy diet eating and exercise at home by using self-management dairy. Home
visits were used to evaluated participant’s healthy diet eating and exercise behaviors
at the 4" and 8" week by the researcher. Home visit of the program was focused on:
1) asking the participant to share his/her experiences when living at home; 2)
assessment regarding his/her practice by using self-management dairy; 3) discussion
of the practices that participant actually performed; 4) providing guidance to reduce
barriers to the practice; and 5) focusing on their progress and providing verbal

support and encouragement.
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3. Evaluation phase:

The evaluation phase was carried out at the 12" week and aimed to 1)
evaluate effects of the SMPP in experimental group; 2) obtain data about blood
pressure and body mass index for posttest both experimental and control groups by

research assistant.

The participants in the control group visited the PCU for discussion about
health and health behaviors. They asked to perform physical fitness test. Their blood

pressure and BMI were checked.

For the experimental group, each participant was encouraged to evaluate the
achievement of his/her practice goal. The participants were encouraged to share
their practice of self-management skills about eating and exercise behaviors. Then,
the researcher encouraged them for using self-management skills to manage their
behaviors and reduce blood pressure and BMI, and terminate program. The summary

of the intervention procedure was described in table 6.

Table 6 Summary of the intervention procedure

Session Nursing activities Instruments Method

The recruitment day

Session 1: - To make the relationship with - Personal - Group
Problem participants information sheet  discussion
assessment and - To explain about the program - Automated

motivation and role of researcher and sphygmoma-

Time: 30 minutes research assistant nometer

Place: PCU - To assess health, health - Automatic

behaviors, physical fitness, blood weight scale
pressure, body weight, height, - A portable

and BMI. stadiometer
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Session

Nursing activities

Instruments

Method

Session 2:
Hypertension
education

Time: 30 minutes

Place: PCU

- To encourage the participants to

assess their health problem and

health behaviors, to express and

share about their health behaviors

and experience about diet control

and exercise

- To motivate the participants to

change their behavior and help them

to set goal of eating behavior and
exercise.

- To assess the participant’s
knowledge about hypertension
- To provide the booklet of
hypertension

- To provide knowledge about
hypertension including type, risk
factors, sign and symptom,
complication, and treatment of
hypertension

- To ask question and discussion
about hypertension.

- To evaluate participant’s

knowledge after providing education
- To explained more about the issue

that the participant could not answer

and ask him/her to answer again

- self-
management
knowledge
test to
prevent
hypertension

- Hypertension

booklet

- Group

education
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Session Nursing activities Instruments Method
Session 3: - To assess participant’s knowledge - self- - Group
Healthy diet about healthy eating diet management discussion
education and - To provide the booklet of knowledge - Demonstration
training healthy diet, self-management test to and return
Time: 30 diary, rice-serving spoon, and prevent demonstration
minutes lunch box hypertension
Place: PCU - To provide knowledge about - Booklet of

healthy diet including weight loss,
daily calories needs, the Thai food
guide (Nutrition Flag), number of
serving in each diet group, Diet
Approach to Stop Hypertension
(DASH) diet eating plan, dietary
sodium reduction, and moderate
alcohol consumption

- To train the participants about
healthy diet selection, self-
management skills for eating
behavior including self-monitoring,
self-evaluation, and self-
reinforcement

- To ask the participants to choose
food model in each group for
breakfast, lunch, and dinner meal
- To encourage the participants
record the proportion of each diet

group in self-management diary

healthy diet
- Self-
management
diary

- Rice-serving
spoon

- Lunch box

- food model
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Table 6 Summary of the intervention procedure (Continued)

Session Nursing activities Instruments Method

- To promote the participants

engage in a discussion about their

food

- To evaluate the participant’s

knowledge about healthy eating

after providing education and

training

- To explain more about the issue

that the participant could not

answer and led him/her to answer

again
Session 4: - To assess the participant’s - self- - Group
Exercise knowledge about exercise management discussion
education and - To provide the exercise booklet  knowledge - Demonstration
training and two dumbbells with one test to and return
Time: 30 minutes kilogram prevent demonstration
Place: PCU - To provide knowledge about hypertension

exercise including principle of - Exercise

exercise (Frequency, intensity, booklet

time, and type; FITT), component - Two
of exercise, physical fitness, brisk dumbbells
walking, weight lifting, and with one

stretching kilogram
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Session

Nursing activities Instruments

Method

Week 1

Session 5:

Group discussion
Time: 60 minutes

Place: PCU

- To train the participants about - Self-
assessment of exercise intensity management
(measuring heart rate and talk diary
test), brisk walking, weight lifting,
stretching, and self-management

skills for exercise including self-
monitoring, self-evaluation, and
self-reinforcement

- To encourage the participants

engage in a discussion about

exercise practice

- To evaluate the participant’s

knowledge about exercise after

providing education and training

- To explain more about the issue

that the participant could not

answer and led him/her to answer

again

- Asked the participants to - Self-
perform healthy diet eating and management
exercise, and to record his/her diary
behaviors in the self-management

dairy at home for a week after

education session

- To encourage the participants to

share his/her experience regarding
practice, strength, problems, and

barriers of performance at home

- Group

discussion
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Session

Nursing activities Instruments

Method

Session 6:
Telephone call
Time: 15-30
minutes

at the 2nd, 3th, 6th,
and 10" week
Place: The
participant’s

home

- To encourage the participants in

group discuss and encourage his

or her friend to perform and

continue his or her healthy eating

diet and exercise

- To encourage the other,

participants in group helped him

or her friend to eliminate barriers

- To help the participants

correcting false and unrealistic
expectations

- To ask question to the

participants regarding

hypertension, healthy diet eating,

and exercise

- To explain more about the issue

that the participants could not

answer and ask them to answer

again

- To ask the participants engaging - Self-
in healthy diet eating and management
exercise at home diary
- To ask the participants recording

their healthy diet eating and

exercise in self-management diary

- To use telephone calls

monitoring the progression of the

practices at home

-Telephone

calls
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Session

Nursing activities Instruments

Method

Session 7

Home visit
Time: 15-30
minutes at the
4" and 8" week
Place: the
participant’s

home

- To ask the participant to share

his/her experiences while at home

- To discuss about the practices

that participant actually

performed

- To provide guidance to reduce

barriers to the practice

- To review the expected progress

based on goal

- To encouraging and supporting

the participants to perform

activities following the protocol

- To visit the participant’s home - Self-
- To evaluate the participant’s management
healthy diet eating and exercise diary
behaviors at the 4" and 8" week

- To ask the participant to share

his/her experiences when living at

home

- To assess his/her practice

- To discussion about the practices

that participant actually

performed

- To provide guidance to reduce

barriers to the practice

- To encouraging and supporting

the participants to perform

activities following the protocol.

- Home visit
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Ethical consideration: protection of the human rights subjects

This study was proved the ethical and permission for data collection from the
Research Ethics Committee of Chulalongkorn University (code: 042/59). After that the
permission letter for data collection will be sent to the director of district public
health office and the chief of the selected PCU, where the data was collected. Each
participant was be informed regarding the objectives of the study, risk and benefit of
program, procedure, and right to withdraw from the study by the researcher.
Participants could ask the research for other information that made them more
understanding. Participants were assured that their willingness or lack of participation
in this study had no implications for health care services that we were received. All
participants were telling that they were able to withdraw from the study at any time.
The decision to discontinue participating in this study did not affect their relationship

with health care providers or their access to any services available at the PCU.

Data collection procedures

After the study was approved by the Research Ethics Review Committee, the
researcher brought the letter from the Faculty of Nursing, Chulalongkorn University to
the director of district public health office and the chief of the selected primary care
unit (PCU) for reviewing participant’s data and data collection. The participants who
met inclusion criteria were recruited. They were clearly explained the objectives,
procedures, information about protection of the human rights of participants, and
details of program about its advantages and disadvantages. After the participant
made a decision to participate in the study, they were asked to sign the consent
form. The data of each participant was obtained by the research assistant ant on the
first day at PCU. The data included the personal data, blood pressure, and BMI
following the guideline as baseline. The control group received conventional care
while the experimental group received the SMPP. At the 12" week, the data included
blood pressure and BMI was obtained as posttest at PCU. Finally, the researcher

checked the questionnaire and clean data prior to data analysis.
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Data analysis

The data was analyzed using PASW statistic software, version 18. The
statistical significance for analysis was set satisfies significance at the p<.05 as follows:

1. Descriptive statistics were used to describe the demographic characteristics
of the participants including frequency, range, mean, standard deviation, and
percentage. Blood pressure and BMI were analyzed by mean and standard deviation.

2. Independent t-test was performed to determine the differences in mean
SBP, mean DBP, and BMI between control and experimental group at baseline and at
the 12" week.

3. Paired t-test was performed to compare the differences in mean SBP, mean

DBP, and BMI between baseline and the 12" week in each group.

Assumption testing

The assumptions for the independent t-test and paired t-test were tested
before analysis. The following assumptions were examined to ensure the validity of
statistical calculations including normality, homosgeneity of variance, and
independence.

1. Normality distribution of dependent variables was tested. The dependent
variables including SBP, DBP, and BMI at baseline and the 12th week were accepted
as a normal distribution with the test of One-Sample Kolmogorov-Smirnov Test (KS-
test). The results illustrated the non-significance (p>.05) among all dependent
variables which indicated to accept the null hypothesis that enabled the study to
detect normal distributions of the result (Appendix N).

2. Homogeneity of variance was required. Levene’s test of equality of
variance matrices that produced p-values of >.05 indicating no significant differences.
The results illustrated the non-significance (p>.05) among all dependent variables
which indicated to accept the null hypothesis that variance were equal.

3. Independence, all assumptions regarding to independence were met
since SBP, DBP, and BMI were measured independently by each participant. This

study comprised two groups including the control and the experimental groups



CHAPTER IV
RESEARCH RESULTS

The study aims to examine effects of self-management promotion program
(SMPP) on blood pressure and body mass index in persons with prehypertension and
obesity. This chapter presents the analysis of the data. The research findings are
divided into four parts including 1) characteristics of the participants, 2) results of
hypothesis testing, 3) a description of additional findings in this study, and 4) effect
size of the study

1. Characteristics of the participants

This part presents the characteristics of the participants including personal
characteristics and physiological characteristics as follows:

1.1 Personal characteristics of the participants

The mean age of the participants in the control group was 53.00 (SD = 5.55),
while 56.25% was in the age group of 55-59 years. About two third of the participants
(68.75%) were female. The majority of the participants lived with spouse (75.00%),
completed primary school education (68.75%), and was agriculturist (50.00%). Almost
half of the participants had family history of hypertension (46.88%), while 81.25% of
the participants had no comorbidity. The most of all participants were not exercise
(75.76%), non-smoking (96.97%), and not drinking (90.91%).

Regarding the characteristic of the participants in the experimental group, the
mean age of the participants was 51.55 (SD = 4.67) and was in the age group of 50-54
years. The most of the participants was female (75.76%) and living with spouse
(84.85%). About 75.76% were primary education level and were agriculturist (60.61%).
A half of the participants (57.58%) had family history of hypertension and two third
of the participants (69.70%) had no comorbidity.

However, the chi-square test was used to test the difference of demographic
characteristics at pretest. The results revealed that the characteristics between the
experimental and control groups were not significantly different. Personal

characteristics of the participants were shown in table 7
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Control Experimental )
Characteristics X p-Value
(n =32) (n =33)
n (%) n (%)
Age (year) 7.25 .06
40-44 6 (18.75) 4(12.12)
45-49 2(6.25) 6 (18.18)
50-54 6 (18.75) 13 (39.40)
55-59 18 (56.25) 10 (30.30)
Average age (year) M =53.00 M = 5155
SD =555 SD = 4.67
Range of age 42-59 42-58
Gender
Male 10 (31.25) 8 (24.24) 81 37
Fermale 22 (68.75) 25 (75.76)
Marital status
Without spouse 8 (25.00) 5(15.15) .99 32
With Spouse 24 (75.00) 28 (84.85)
Education level
Primary 22 (68.75) 25 (75.76) 40 .59
Secondary and higher 10 (31.25) 8 (24.24)
Occupation .90 .62
Agriculturist 16 (50.00) 20 (60.61)
Laborer 11 (34.38) 8 (24.24)
Others 5(15.62) 5(15.15)
Family history of hypertension .75 .39
No 17 (53.12) 14 (42.42)
Yes 15 (46.88) 19 (57.58)
Comorbidity 1.17 .28
No 26 (81.25) 23 (69.70)
Yes 6 (18.75) 10 (30.30)
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Table 7 Personal characteristics of the participants at baseline (Continued)

2

Characteristics Control Experimental X p-value
(n=32) (n =33)
n (%) n (%)
Exercise behavior 1.99 .19
Yes 13 (40.62) 8 (24.24)
No 19 (59.38) 25 (75.76)
Smoking behavior 1.00
Yes 1(3.12) 1(3.03)
No 31 (96.80) 32 (96.97)
Alcohol drinking behavior .48
Yes 5 (12.50) 3(9.09)
No 27 (87.50) 30 (90.91)

1.2 Physiological characteristics of the participants

This part presented the characteristics of the participants including systolic
blood pressure (SBP), diastolic blood pressure (DBP), and body mass index (BMI). At
baseline, the means of SBP and DBP of the participants in the control group were
129.41 (SD = 5.30) mmHg and 82.06 (SD = 5.00) mmHg, respectively while the mean
of BMI was 28.31 kg/m2 (SD = 2.31). In the experimental group, the means of SBP and
DBP of the participants in the experimental group were 131.21 (SD = 5.65) mmHg and
82.39 (SD = 5.77) mmHg, respectively while the mean of BMI was 28.26 (SD = 2.96).
Independent t-test was used to test the difference of SBP, DBP, and BMI between the
experimental and the control group at baseline. The results revealed that SBP, DBP,

and BMI between groups were not significantly different (p>.05) as shown in table 8.
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Table 8 Comparisons of mean for SBP, DBP, and BMI between the experimental and

control group at baseline

Physiological Control (n=32) Experimental (n=33)
t p-value
characteristics Mean SD Mean SD
SBP 129.41 5.30 131.21 5.65 1.33 .19
DBP 82.06 5.00 82.39 577 .25 .81
BMI 28.31 2.31 28.26 2.96 -.066 .94

2. The results of hypothesis testing

Hypothesis 1: The participants in the experimental group had significant
lower SBP, DBP, and BMI than those in the control group after completion of the

program.

To answer the hypothesis, the independent t-test statistics was performed to
test the difference of SBP, DBP, and BMI between the control and the experimental
groups. The independent t-test results revealed that SBP and DBP were significantly
lower in the experimental group than the control group (t = -4.46, p<.05; t = -3.03,
P<.05) whereas BMI was not significantly different between two groups (t = -1.87,
p>05). That meant the participants in the experimental group had better SBP and
DBP than those in the control group (p<.05) as shown in the table 9.

Table 9 The comparisons of mean of SBP, DBP, and BMI between the experimental

and control groups at the 12" week

Control group Experimental
Dependent t p-value
(n=32) group (n=33)
Variables
Mean SD Mean SD
SBP 131.06 8.15 122.45 7.40 -4.46  <.001
DBP 82.69 5.98 78.21 5.93 -3.03  <.001

BMI 28.46 2.35 27.24 2.89 -1.87 066
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Hypothesis 2: After participating in the self-management promotion program,
the participants in the experimental group had lower SBP, DBP, and BMI than before
participating in the program.

To answer the hypothesis, the paired t-test was performed to test the
difference of the mean of SBP, DBP, and BMI between baseline and the 12th week in
each group. The results of the paired t-test revealed that the mean of SBP, DBP, and
BMI of the participants at the 12" week in the control group were not different from
baseline while the paired t-test revealed that the participants in the experimental
group after participating in the SMPP were lower SBP, DBP, and BMI than before
participating in the program (p<.05) as shown in table 10.

Table 10 Comparisons of mean of SBP, DBP, and BMI between baseline and the 12th

week in the control and the experimental groups

Control (n = 32) Experimental (n = 33)

Dependent - o t p : T t p

Baseline 12 week Baseline 12 week

variables

Mean SD Mean SD Mean SD Mean SD
SBP 129.41 530 131.06 8.15 -1.19 .24 131.21 565 12245 7.40 8.06 <.01
DBP 82.06 500 8269 598 -56 .58 8239 577 7821 593 523 <01
BMI 2831 231 2846 235 -1.74 09 2826 296 2724 289 11.02 <.01

3. A description of additional findings in this study

This part presented the additional information that was recorded during the
SMPP. The participants in the experimental group addressed about their experience
of the program involving usefulness and suggestions. A summary of these findings

were provided as follows:

3.1. Usefulness of the self-management promotion program

All persons with prehypertension and obesity felt that the program was very
useful to help them change their behaviors and improve their health outcomes
including SBP, DBP, and BMI. Majority of the participants stated that they would use

the knowledge and self-management skills to manage their behaviors in future. The
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examples of the program usefulness were provided by participants in the

experimental group as follows.

“I gained more knowledge about hypertension, healthy diet, and brisk
walking. | applied it to my daily living. It was not difficult to practice; for example,
proportion of each diet groups provided in rice-serving spoon, and brisk walking was

low cost and easy to do it.”

“I enjoyed the time that | exercised with my husband or my friend. | was
listening to music during exercise. It made me relaxed. My friend performed exercise
and diet control following me because | lost weight and was in good shape that

made me feel good and proud to do it”

“I learned to take responsibility for management of my behaviors through
goal setting, record of eating and exercise, and encouragement. If | would like to be

healthy, | needed to do it by myself.”

“I had confidence to practice in healthy diet selection and brisk walking. The
program provided knowledge and training. These practice made me to ensure that |

could do it.”

“I felt good when nurse called me and visited me at home. She paid
attention to me. Telephone calls and home visits from nurse motivated and
reminded me to continue and change behaviors following goal. | could consult her

for my problem and practice.”

“On second meeting time, we had group discussion. | thought | had friends
who had the same conditions and problems as me. We could share problems and
the way to solve it to each other. | used her tips to reduce fat in soup for her

sharing.”

“This program was useful program which was possible, safety, and low cost

for practice.”
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3.2. Suggestions about the self-management promotion program

Suggestions of the participants were focused on providing reinforcement by
health care provider such as sticker for persons who reached the goal in each week
or certificate for persons who achieved the goal. Moreover, the participants focused
on monitoring through telephones calls and home visits. It would be very useful and

they also preferred it.
4. Effect size of the study

The researcher calculated the standardized difference between means
(Cohen’s d) to determine the effect size, or the magnitude of the treatment effect.
The effect size presents the ability to detect an association between a predictor and
an outcome variable (Browner, Newman and Cummings, 1998). The effect size is

calculated by the following formula:

Effect Size = Experimental group mean — Control group mean

Control group standard deviation

Cohen has suggested that d’s of 0.20, 0.50, and 0.80 represent small,
medium, and large effect sizes, respectively (Cohen 1992). At the 12" week, the
effect size on SBP were large (8.61/8.15 = 1.06), whereas the effect size were

medium for both DBP (4.48/5.98 = 0.75) and BMI (1.22/2.35 = 0.52), respectively.
Summary

In this study, hypotheses testing were done using independent t-test and
paired t-test for SBP, DBP, and BMI. All of dependent variables met the assumptions
underlying the statistical testing. The characteristics of the samples in the control and
experimental groups were not significantly different. SBP and DBP variables were
significantly different between two groups at the 12" week supporting the
hypotheses while BMI were not significantly different between two groups over the

same period.



CHAPTER V
DISSCUSSION, IMPLICATION, AND RECOMMENDATION

This chapter presents summary of the study and a discussion of the research
findings, implications for nursing, and recommendations for future research are also

described.
Summary of the Study

A quasi-experimental study, pretest and posttest design aimed to examine
effects of the self-management promotion program (SMPP) on blood pressure and
body mass index (BMI) in persons with prehypertension and obesity. Sixty-six
participants who received health care service from the Mahasawat or Khlongyong 1
primary care units (PCU), Nakhonpathom province, Thailand were recruited. The
participants were allocated to either the experimental or the control groups by
drawing lots. Thirty-three participants were selected in each group. During follow-up,
one participant in the control group could not continue the program; therefore, only

32 participants were in the control group.

The participants in the experimental group received the conventional care
and the SMPP. Conventional care was the routine nursing care given by community
health nurse for persons with prehypertension and obesity through providing
individual or group health education about hypertension and lifestyle modification.
The SMPP was a nursing intervention designed to reduce blood pressure and BMI in
persons with prehypertension and obesity for performing appropriate behaviors at
home. The participants were encouraged to change their behaviors through three
self-management skills including self-monitoring, self-evaluation, and self-
reinforcement, and were supported by nurse. The SMPP consisted of three phases: 1)
problem assessment and motivation, 2) self-management skill training, and 3) self-
management practice and monitoring phase. The SMPP covered seven sessions;
three sessions at PCU, telephone call session, and home visit session during 12
weeks. The participants in the control group received the conventional care and a

booklet which was focused on lifestyle modification. The contents of the booklet
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include knowledge about HT, risk factor of HT, healthy eating, brisk walking, weight

lifting, and stretching exercise.

The results of this study showed significant improvements in systolic blood
pressure (SBP) and diastolic blood pressure (DBP) in the experimental group. The
mean of SBP and DBP in the experimental group were lower than in the control
group at the 12" week. The mean of SBP and DBP in the experimental group were
122.45 (SD = 7.40) and 78.21 (SD = 5.93) mmHg, whereas the mean of SBP and DBP
were 131.06 (SD = 8.15) and 82.69 (SD = 5.98) mmHg, respectively. In addition, SBP
and DBP in the experimental group after participation in the SMPP significantly lower
than before participation (p<.05).

Regarding body mass index (BMI), the results showed significant improvement
in BMI in the experimental group. The participants in the experimental group after
participating in the SMPP had lower mean of BMI than before participating in the
program (P<.05). The mean of BMI in the experimental group were 28.26 kg/m2 (SD =
2.96) at baseline and 27.24 kg/m2 (SD = 2.89) at the 12" week. In addition, the mean
of BMI in the experimental group were lower than in the control group at the 12"
week. Although BMI in the experimental group was lower than another group, no

statistical difference between the two groups was found.
Discussion

Hypothesis 1: The participants in the experimental group had significant
lower SBP, DBP, and BMI than participants in control group after completion of the

program.

Hypothesis 2: After participating in the self-management promotion program,
the participants in the experimental group had lower SBP, DBP, and BMI than before
participating in the program.

The results of the study supported hypothesis in that participants in the
experimental group had significant lower SBP and DBP in the control group after
completed program. However BMI between the two groups were not difference.

Moreover, the results of the study also supported hypothesis in that after



103

participating in the SMPP, the participants in the experimental group had lower SBP,
DBP, and BMI than before participating in the program.

The results could be explained the SMPP could benefit persons with
prehypertension and obesity by lowering blood pressure both SBP and DBP. This
program could also reduce BMI, but not significant difference between groups. These

results could be explained by the following reasons.

In this study, the SMPP was developed based on self-management method
proposed by Kanfer and Goelick-Buy (1991). Self-management was a method that the
participants used to maintain and improve their behaviors and it could help them to
change their behaviors to the expected behaviors. This is their responsibility leading

to reduce blood pressure and BMI.

Based on the self-management method, self-management was a dynamic
process in which persons actively manage their behaviors which related to decrease
in SBP and DBP. Firstly, the participant’s behaviors are observed through self-
monitoring, which involves deliberately attending to their own behaviors (Kanfer &
Gaelick-Buys, 1991). The obtained data of observation is used to provide estimates of
behavior or to monitor relative change in behavior over time. Self-monitoring is an
effective tool for behavior change. Its purposes are to increase awareness and
monitoring progress (American College of Sports Medicine, 2013). Self-monitoring can
effect on behavioral change by reducing undesirable behaviors and increasing target
behaviors. On the basis of past experience, participants have built up expectations
about acceptable behavior as goal. Self-monitoring was the process that involved
observation and record. Participants observed their own behavior and the related
factors at least once daily. Their eating and exercise behaviors were recorded. In this
way, the participants would pay closer attention to their situation. As a result, it
could lead to enhance awareness regarding behavior and motivate them to change
their behaviors. The participants in the experimental group were provided with
essential information about HT, healthy diet, and exercise for persons with

prehypertension and obesity, and encourage setting their goal.
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Secondly, self-evaluation was a comparison process. The participants
compared the knowledge about healthy diet eating and exercise obtained from their
monitoring and the target goal. The results of comparison made the participant had a
better understanding about their behaviors and made decision to perform the

appropriate behaviors.

Self-reinforcement was participants react cognitively and emotionally to the
results of the self-evaluation. The reactions have feedback effects influencing the
strength of the preceding behavior, and they have effects influencing the
participant’s expectation and behavior on future occasions. Self-reinforcement was a
process that participants control their own behaviors by reward or punishment. It
had relationship between response and outcomes. Self-reinforcement was used to
increase the probability that the desired behaviors in the SMPP would be continued
in the future. In this case, the results of the study could be ensured the effectiveness
of the SMPP in lowering SBP, DBP, and BMI throughout twelve weeks for the

participants in the experimental group.

This program applied various strategies to encourage the participants to
perform and continue their behavior according to the SMPP. Goal setting could be
useful for health behavior change. The participants were trained to set individual
goal. It was similar to the previous study using goal setting as strategy in the program
for behavioral change in obesity (Ries et al., 2013). The results showed that
participants in the experimental group had improve diet and increase physical
activity. Consistently, the findings of systematic review focused on use of goal setting
as behavioral change in overweight and obesity (Pearson, 2012). The results showed
that goal setting could be benefit for changing behaviors, and the participants in the
proximal goal setting group had attrition rates less than those in the distal goal
setting group. It supported that goal setting was an influence strategy to promote the

participants to engage and adhere to the program.

In addition, exercise session was integrated in the SMPP. The American
Colleague of Sport Medicine (ACSM) recommended aerobic, resistance and flexibility

exercise in people who had high blood pressure and obese. In the SMPP, all
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participants in the experimental group were trained and practiced skills including
brisk walking (aerobic), weight lifting (resistance), and stretching exercise (Flexibility).
Brisk walking had effectively improved cardiorespiratory fitness leading to reduce
blood pressure and increased the energy expenditure leading to reduce body weight
and BMI. The previous study revealed that brisk walking during 12 weeks was
beneficial for lowering both blood pressure and BMI in obese (Azeem, 2011). It was
consistency with Melam and colleagues’s findings (Melam et al, 2016) that

supported lowering BMI by brisk walking during 10 weeks in women with overweight.

Group discussion was conducted after the participant performed and
recorded his or her healthy eating and exercise behaviors for one weeks. It also
include in the group education sessions in the first four sessions of the program.
Group discussion could be an excellent strategy for enhancing the participant’s
motivation and critical thinking. This strategy was a platform where the participant
was provided a chance to express his or her views. It could be the way that made
the researcher more understanding the participants; and it also helped the
researcher evaluate perception, knowledge, and behavior of them. Group discussion
could be also a great way to develop better social and emotional. Correspondingly,
Merakou et al. (2015) found that group discussion was more effective strategy
compared with individual education in the improvement of clinical outcomes such as

BMI in patients with diabetes mellitus.

For telephone call follow up, the participants in the experiment group was
provided four telephone call follow up with 15-30 minutes to encourage participants
continuing their behaviors related their goals at 2nd, 3rd, 6th, and 10th week. It was
necessary strategy to enhance awareness, motivation, and reinforcement for
behavioral change to maintain self-management (Song & Nam, 2015). Moreover,
behavioral change could lead to improve SBP, DBP, and BMI for participants.
Similarly, the study of Leemrijse et al. (2012) found that a lifestyle intervention by
telephone might be help to reduce blood pressure and BMI.

In the SMPP, home visit were provide two times at the 4" and 8" week by

researcher to monitor participant’s behaviors, and to encourage them applying self-
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management to maintain healthy diet and exercise. This session was focused on
share his/her experiences when living at home, assessment of their practice,
discussion of their the practices, and providing guidance to reduce barriers of
practice. Home visit was recognized as tool for observation and assessment of the
participant’s condition by nurse profession. This session was a reasonable potential
for change the participant’s behavior. It could help nurse identified and evaluated

the participant’s need for behavior change.

The SMPP was developed based on self-management method (Kanfer &
Goelick-Buy, 1991), clinical practice guidelines, and existing knowledge. The program
was provided the knowledge and practice skills to manage the health behaviors. It
composed of three phases that covered the seven sessions of implementation within
12 weeks. The strategies, which were included in the program, were group discussion,
telephone call, and home Vvisit. These strategies were essential tool for motivation
and improvement of knowledge and skills in the participants to change their
behaviors leading to reduce blood pressure and BMI. The SMPP appeared to be and
effective nursing intervention to reduce blood pressure and body mass index in

persons with prehypertension and obesity.

Although the results of the study showed that the participants in the
experimental group had reduced BMI than before participating in the program, BM|
between the two groups were not statistically difference (p>.05). The results could
be explained that the control group received the conventional care by community
health nurse at the first meeting, and also were given booklets similar to the
participants in the experimental group. The content of the booklet were covered
hypertension, healthy diet, and exercise. The participants in the control group who
performed following this guideline could be reduce BMI as the same with the
experimental group. It could be explained by the duration of the program. Although
BMI between two groups were not difference, BMI in the experimental group was
lower than the control group. The duration were extended might be make a different
result of the program. Consistently, Lee et al. (2011) conduct a quasi-experimental of

self-management program for obesity control among middle-aged women in Korea.
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The findings showed that there were significant changes in the health behavior,
amount of body fat, and blood pressure of the participants in the experimental
group, but there was no significant difference between group in their BMI, blood
profile, or blood pressure. The period of the study was also during 12 weeks. It was
consistency with the study of Pamungkas et al. (2015). They studied the effect of
dietary and exercise self-management support program on dietary behavior exercise

behavior and clinical outcomes within 8 weeks.

On the other hands, Pakdevong and Pongprapa (2012) found that the
program of self-management program could reduce BMI of the participants in the
experimental group within one year. Correspondingly, Pettman et al. (2008) revealed
that the lifestyle program including behavioral self-management tools could reduce
BMI of the participants within 16 weeks. The results there were significantly
differences in their behavior and some outcomes between the experimental and
control groups, but the BMI were no significant differences. Thus, providing more
knowledge by booklets in the control group after completion of the program and
extension of the program period might give significant difference between the

experimental and control group.
Implications and recommendation

The findings of this study had implications for nursing practice, nursing
education, and national health policy. In addition, recommendations for future

research were presented.

Implications for nursing practice

As the results showed that the SBP, DBP, and BMI of persons with
prehypertension and obesity decrease substantially in the 12" weeks after finished
the SMPP. Therefore, community health nurse should utilize the components of this
program in routine daily practice at primary care unit to prevent blood pressure
progression to hypertension, maintain blood pressure achievement goal, and reduce

BMI in persons with prehypertension and obesity.
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Implications for nursing education

Based on the results of this study, curriculum of hypertensive prevention for
person with prehypertension and obesity should be developed for training advanced
nurse practitioners working at primary care units. The curriculum should encompass:
the SMPP to activate self-management and lifestyle modification to enhance nursing
knowledge about management of hypertensive prevention following HT, healthy
diet, and exercise activities; self-management skills and non-pharmacological therapy
to lower SBP, DBP, and BMI, i.e. checking the serving of each day, diet selection, brisk
walking, weight lifting, stretching exercise. Finally, providing support for participants
including group discussion, telephone call and home visit is essential to maintain

their self-management skills as needed.

Recommendations for future research

1. The duration of the SMPP was 12 weeks and assessment of blood
pressure and BMI was done at one time point (12th week). Thus, further research
should observe long term change in blood pressure and BMI at several time points

to indicate the long term effect of the program.

This study focused on reducing blood pressure and BMI in persons with
prehypertension and obesity who lived only in rural area. According to the difference
of context in rural and urban area may result in health behaviors such as eating and
exercise behaviors. Thus, future research should study the effect of the SMPP on

blood pressure and BMI in persons with prehypertension and obesity in urban areas



REFERENCES

Aekplakorn, W., Abbott-Klafter, J., Khonputsa, P., Tatsanavivat, P., Chongsuvivatwong,
V., Chariyalertsak, S., ... & Lim, S. S. (2008). Prevalence and management of
prehypertension and hypertension by geographic regions of Thailand: the
Third  National  Health  Examination  Survey,  2004. Journal  of
Hypertension, 26(2), 191-198.

Aekplakorn, W. (2010). National health examination survey |V 2008-2009. Nonthaburi:
The graphic system.

Aekplakorn, W. (2014). Thai National Health Examination Survey, NHES V.
Nonthaburi: Health Systems Research Institute.

American College of Sports Medicine. (2013). ACSM’S resources for the personal
trainer. Philadelphia: Lippincott Williams & Wilkins.

Appel, L. J., Champagne, C. M., Harsha, D. W., Cooper, L. S., Obarzanek, E., Elmer, P. J,
.. & Young, D. R. (2003). Effects of comprehensive lifestyle modification on
blood pressure control: Main results of the PREMIER clinical trial. Journal of
the American Medical Association, 289 (16), 2083-2092.

Azadbakht, L., Mirmiran, P., Esmaillzadeh, A., Azizi, T., & Azizi, F. (2005). Beneficial
effects of a dietary approaches to stop hypertension eating plan on features
of the metabolic syndrome. Diabetes Care, 28(12), 2823-2831.

Badakhsh, M. H., Malek, M., Aghili, R., Valojerdi, A. E., & Khamseh, M. E. (2015).
Prehypertension; patient awareness and associated cardiovascular risk factors
in an urban population in Iran. Medical Journal of the Islamic Republic of
Iran, 29, 290.

Bavikati, V. V., Sperling, L. S., Salmon, R.D., Faircloth, G. C., Gordon, T. L., Franking, B.
A, & et al. (2008). Effect of comprehensive therapeutic lifestyle changes on
prehypertension. The American Journal of Cardiology, 102: 1677-1680.

Blumenthal, J. A.,, Babyak, M. A., Hinderliter, A., Watkins, L. L., Craigchead, L., Lin, P. H.,
... & Sherwood, A. (2010). Effects of the DASH diet alone and in combination

with exercise and weight loss on blood pressure and cardiovascular



110

biomarkers in men and women with high blood pressure: the ENCORE studly.
Archives of Internal Medicine, 170(2), 126-135.

Boonyasopun, U., Perngmark, P., & Thongtamlung, J. (2011). Perceived susceptibility
to hypertension and preventive behaviors among transitional aged women in
Thachang district, Suratthani province. Princess of Naradhiwas University
Journal, 3(1), 47-60.

Boeckner, L. S., Pullen, C. H., Walker, S. N., Oberdorfer, M. K., & Hageman, P. A. (2007).
Eating behaviors and health history of rural midlife to older women in the
midwestern  United  States. Journal of the  American  Dietetic
Association, 107(2), 306-310.

Booth, J. N, Li, J., Zhang, L., Chen, L., Muntner, P., & Egan, B. (2017). Trends in
prehypertension and hypertension risk factors in US adults. Hypertension, 70,
1-9.

Bosworth, H. B. et al. (2009). Patient education and provider decision support to
control blood pressure in primary care: A cluster randomized trial. American
Heart Journal. 157: 450-456.

Bradley, E. G. (2011). Nursing management: hypertension. In' S. L Lewis, S. R. Dirksen,
M. M. Heitkemper, L. Bucher, & I. M. Camera (Ed.), Medical-surgical nursing:
Assessment and management of clinical problems volume 1 (pp. 738-757).
St. Louis: ELSEVIER.

Chen, Y., Copeland, W. K., Vedanthan, R., Grant, E., Lee, J. E., Gu, D,, ... & Tamakoshi,
A. (2013). Association between body mass index and cardiovascular disease
mortality in east Asians and south Asians: pooled analysis of prospective data
from the Asia Cohort Consortium. Bmj, 347, f5446.

Chobanian, A. V., Bakris, G. L., Black, H. R., Cushman, W. C,, Green, L. A, Izzo Jr, J. L,, ...
& Roccella, E. J. (2003). The seventh report of the Joint National Committee
on prevention, detection, evaluation, and treatment of high blood pressure:
the JNC 7 report. Journal of American medical association, 289(19), 2560-
2571.

Christensen, B. L., & Kockrow, E. O. (2014). Adult health nursing. St.Louis: Elsevier

Health Sciences.



111

Conner, M. & Norman, P. (2005). Prediicting health behavior. Glasgow: Bell & Bain.

Council, E. S., Redon, J., Narkiewicz, K., Nilsson, P. M., Burnier, M., Viigimaa, M., ... &
Tsioufis, C. (2013). 2013 ESH/ESC Guidelines for the management of arterial
hypertension. European Heart Journal, 34, 2159-2219.

Department of Health and Social Services. (2012). Measuring Height/Weight and
calculating BMI. Retrieved from: http://dhss.alaska.gov/dph/wcfh/Documents/
school/assets/ MeasuringBMI.pdf.

Dheengarm, B., Tiautchasuwan, Y., & Boromtanarat, C. (2012). Factors affecting the
practice in prevention of diabetes and hypertension of population at risk
group in the responsible area of Ban Phon Muang health center,
Chumphonburi, Surin province. The 2" STOU Graduate Research Conference
4-5 September, 2014.

Dua, S., Bhuker, M., Sharma, P., Dhall, M., & Kapoor, S. (2014). Body mass index relates
to blood pressure among adults. North American Journal of Medical
sciences, 6(2), 89.

Emerson, R. J. (2011). Alterations in blood pressure. In Copstead, L. C. & Banasik J. L
(Eds). Pathophysiolgys. St. Louis: Saunders

Ferguson, T. S., Younger, N., Tulloch-Reid, M. K., Lawrence-Wright, M. B., Forrester, T.
E., Cooper, R. S., ... & Wilks, R. J. (2010). Progression from prehypertension to
hypertension in a Jamaican cohort: incident hypertension and its
predictors. The West Indian Medical Journal, 59(5), 486.

Gabb, G. M., Mangoni, A. A., Anderson, C. S., Cowley, D., Dowden, J. S., Golledge, J., ...
& Schlaich, M. (2016). Guideline for the diagnosis and management of
hypertension in adults 2016. The medical Journal of Ausdtralia, 205(2), 85-89.

Greenlund, K. J., Daviglus, M. L., & Croft, J. B. (2009). Differences in healthy lifestyle
characteristics between adults with prehypertension and normal blood
pressure. Journal of Hypertension, 27(5), 955-962.

Guo, X., Zhang, X., Hu, J., Sun, Y., Zheng, L., Sun, Z., ... & Li, J. (2012). The prevalence
and heterogeneity of prehypertension: a meta-analysis and meta-regression of

published literature worldwide. Cardiovascular Journal of Africa, 23(1), 44-50.



112

Gupta, A. K, Brashear, M. M., & Johnson, W. D. (2011). Coexisting prehypertension and
prediabetes in healthy adults: a pathway for accelerated cardiovascular
events. Hypertension Research, 34(4), 456-461.

Health Education Division. (2013). Health Behavior Surveillance System for risk
behavior change. Nontaburi: Health Education Division, Ministry of Public
Health.

Hernandez, J. & Anderson, S. (2012). Storied experiences of nurse practitioners
managing prehypertension in primary care. Journal of the American Academy
of Nurse Practitioners, 24: 89-96.

Hoontrakul, S. & Somboontanont, S. (2012). Developing self-care competency to
prevent complication in hypertensive clients in the community. Journal of
the Royal Thai Army Nurses, 13(3): 38-46.

Huang, Y., Wang, S., Cai, X., Mai, W., Hu, Y., Tang, H., & Xu, D. (2013). Prehypertension
and incidence of cardiovascular disease: A meta-analysis. BMC Medicine, 11(1),
177.

Hughes, J. W., Fresco, D. M., Myerscough, R, VanDulmen, M., Carlson, L. E., Josephson,
R. (2013). Randomized controlled trial of mindfulness-based stress reduction
for prehypertension. Psychosomatic Medicine, 75, 721-728.

Indiana State Department of Health. (2005). Guidelines for Measuring Height and
Weight for Indiana school children K-12. Retrieve from: http://www.state.in.us/
isdh /files/collection_guidelines.pdf

Ishikawa, Y. & Ishikawa, J. et al. (2008). Prevalence, risk factors, and determinants of
prehypertension in a Japanese general population: the lJichi Medical School
cohort study. Hypertension Research, 31(7): 1323-1330.

Jang, S. Y, Ju, E. Y, Choi, S, Seo, S, Kim, D. E, Kim, D., & Park, S. W. (2012).
Prehypertension and obesity in middle-aged Korean men and women: The
third Korea national health and nutrition survey (KNHANES Ill) study. Journal
of Public Health, 34(4), 562-569.

Judd, S. E., McClure, L. A, Howard, V. J.,, Lackland, D. T., Hananych. J. H., &
Kabagambe, E. K. (2011). Heavy drinking is associated with poor blood

pressure control in the reasons for geographic and racial differences in stroke



113

(REGARDS) study. International Journal of Environmental Research and Public
Health, 8(5), 1601-1612.

Kanfer, F.H. and Goelick-Buy, L. (1991). Self-management method. In F.H. Kanfer and
A.P. Goldstein (ed.), Helping people change: A text book of methods. (4th
ed.), pp 305-360. New York: Pergamon press.

Kearney, P. M., Whelton, M., Reynolds, K., Munter, P., Whelton, P. K., & He, J. (2005).
Global burden of hypertension:analysis of worldwide data. The lancet,
365(9455), 217-223.

Keller, C., & Trevifo, R. P. (2001). Effects of two frequencies of walking on
cardiovascular risk factor reduction in Mexican American women. Research in
Nursing & Health, 24(5), 390-401.

Kennedy, S. (2011). The role of diet in lowering blood pressure. Nursing Standard,
25(48), 39-47.

Kim, S. J., Lee, j., Jee, S. H., Nam, C. M., Chum, K. et al. (2010). Cardiovascular risk
factors for incident hypertension in the prehypertensive population.
Epidemiology and Health, 32, 1-9.

Kopelman, P. G., Caterson, I. D., & Dietz, W. H. (Eds.). (2009). Clinical obesity in adults
and children. Oxford: John Wiley & Sons.

Kotsis, V., Stabouli, S., Papakatsika, S., Rizos, Z., & Parati, G. (2010). Mechanisms of
obesity-induced hypertension. Hypertension Research, 33(5), 386-393.

Kumla-or, U. (2010). Effects of the transtheoretical model application to promote
hypertension prevention behaviors in non-commissioned officers, Lopburi
provicnce. Nakonpathom: Faculty of graduate studies, Mahidol University.

Landsberg, L., Aronne, L. J., Beilin, L. J.,, Burke, V., Igel, L. I., Lloyd=Jones, D., & Sowers,
J. (2013). Obesity-related hypertension: Pathogenesis, cardiovascular risk, and
treatment—A position paper of the The Obesity Society and the American
Society of Hypertension. Obesity, 21(1), 8-24.

Leamtong, B. (2010). Effects of the protection motivation theory application on
health promotion behavior among hypertension risk group royal Thai air

force. Nakonpathom: Faculty of graduate studies, Mahidol University.



114

Lee, C. Y., Lee, H., Jeon, K. M., Hong, Y. M., & Park, S. H. (2011). Self-management
program for obesity control among middle-aged women in Korea: A pilot
study. Japan Journal of Nursing Science, 8(1), 66-T5.

Lee, L. L., Arthur, A, & Avis, M., (2010). Evaluating a community-based walking
intervention or hypertensive older people in Taiwan: A randomized
controlled trial. Preventive Medicine 44(2), 160-166.

Lee, M., Saver, J. L., Chang, B., Chang, K. H., Hao, Q., & Ovbiagele, B. (2011). Presence
of baseline prehypertension and risk of incident stroke: A meta-
analysis. Neurology, 77(14), 1330-1337.

Lin, P. H. & Svetkey, L. P. (Ed.). (2012). Nutrition, lifestyle factors, and blood pressure..
Boca Raton: CRC Press.

Lin, S.J., Lee, KT, Lin, KC, Cheng, KH., Tsai, W.C., Shueu, S.H., et al. (2009).
Prevalence of prehypertension and associated risk factors in a rural Taiwanese
adult population. International Journal of Cardiology, 144(2), 269-273.

Lorig, K. (1993). Self-management of chronic illness: A model for the future.
Generations, 17(3), 11-14.

Lip, G. Y., Hall, J. E., Whelton, P. K., Granger, J. P., Ng, L. L., Schiffrin, E. L., MacFadyen,
R. J, Jones, D. W, & Lang, C. C. (2007). Comprehensive hypertension.
Philadelphia: Mosby Inc.

Logue, J. (2010). Management of Obesity: A National Clinical Guideline. Edinburgh,
Scotland: SIGN.

Mahtani, K. R. (2009). Simple advice to reduce salt intake. Br J Gen Pract, 59(567),
786-787. Mahtani, K. R. (2009). Simple advice to reduce salt intake. British
Journal of General Practice, 59(567), 786-787.

McArdle, W. D., Katch, F. I, & Katch, V. L. (2016). Essentials of exercise physiology.
Philadelphia: Wolters Kluwer.

McManus, R.J. et al. (2010). Telemonitoring and self-management in the control of
hypertension (TASMINH2): A randomized controlled trial. The lancet. 376,
163-172.



115

Moreira, L. B., Fuchs, S. C.,, Wiehe, M., Gus, M., Moraes, R. S., & Fuchs, F. D. (2008).
Incidence of hypertension in Porto Alegre, Brazil: A population-based study.
Journal of Human Hypertension, 22(1), 48-51.

Murphy, M. H., Nevill, A. M., Murtagh, E. M., & Holder, R. L. (2007). The effect of
walking on fitness, fatness and resting blood pressure: A meta-analysis of
randomised, controlled trials. Preventive Medicine, 44(5), 377-385.

Muttico, M, Sherer, P., Pholkead, J., Visootyothin, Y., Netranon, S., & Sinthavaonon, V.
(2010). Popular health care and chronic illness: state of the art reviews and
research directions. Nakhonprathom: Community based health care research
and development.

Naranon, S. (2010). Illness experience of patients and management strategies:
hypertension in Muttico, M., Sherer, P., Pholkead, J., Visootyothin, Y.,
Netranon, S., & Sinthavaonon, V. Popular health care and chronic illness:
State of the art reviews and research directions. Nakhonprathom: Community
based health care research and development.

National Health Security Office. (2010). Clinical practice guideline for prevention and
treatment of obesity. Bangkok: The Agricultural Co-operative Federation of
Thailand

National Institutes of Health. (2006). Your guide to lowering your blood pressure with
DASH. Smashbooks.

National Obesity Observatory. (2009). Body mass index as a measure of obesity.
Retrieve from: http://www.noo.org.uk/uploads/doc789 40 noo BMI.pdf
National Statistic Office. (2008). Report of the 200/ exercise behavior survey. Bangkok:

Tana press.

Nemoto, Kl., Gen-No, H., Masuki, S., Okazaki, K, Nose, H., 2007. Effects of high-
intensity interval walking training on physical fitness and blood pressure in
middle-aged and older people. Mayo Clinic Proceedings, 82 (7), 803-811.

Ng, M., Fleming, T., Robinson, M., Thomson, B., Graetz, N., Margono, C,, ... & Abraham,
J. P. (2014). Global, regional, and national prevalence of overweight and
obesity in children and adults during 1980-2013: A systematic analysis for the
Global Burden of Disease Study 2013. The Lancet, 384(9945), 766-781.



116

O'brien, E., Asmar, R., Beilin, L., Imai, Y., Mallion, J. M., Mancia, G., ... & Parati, G. (2003).
European Society of Hypertension recommendations for conventional,
ambulatory and home blood pressure measurement. Journal of
Hypertension, 21(5), 821-848.

Office of National Economic and Social Development, Ministry of Public Health, &
Mahidol University. (2011). Thailand healthy lifestyle strategic plan B.E. 2554-
2563 (2011-2020). Bangkok: Bureau of Policy and strategy.

Panagioti, M., Richardson, G., Small, N., Murray, E., Rogers, A., Kennedy, A, ... & Bower,
P. (2014). Self-management support interventions to reduce health care
utilisation without compromising outcomes: A systematic review and meta-
analysis. BMC Health Services Research, 14(1), 356.

Parati, G., Stergiou, G. S., Asmar, R., Bilo, G., de Leeuw, P., Imai, Y., ... & O'brien, E.
(2008). European Society of Hypertension guidelines for blood pressure
monitoring at home: A summary report of the Second International
Consensus Conference on Home Blood Pressure Monitoring. Journal of
Hypertension, 26(8), 1505-1526.

Pearson, E. S. (2012). Goal setting as a health behavior change strategy in overweight
and obese adults: A systematic literature review examining intervention
components. Patient Education and Counseling, 87(1), 32-42.

Pate, R. R., Pratt, M., Blair, S. N., Haskell, W. L., Macera, C. A., Bouchard, C., et al.
(1995). PA and public health: A recommendation from the Centers for Disease
Control and Prevention and the American College of Sports Medicine. Journal
of the American Medlical Association, 273(5), 402-407.

Persell, S. D. (2007). Prehypertension: Progression to hypertension and management
considerations. Current Cardiovascular Risk Reports, 1(3), 188-197.

Pettman, T. L., Misan, G. M., Owen, K., Warren, K, Coates, A. M., Buckley, J. D., &
Howe, P. R. (2008). Self-management for obesity and cardio-metabolic fitness:
Description and evaluation of the lifestyle modification program of a
randomised controlled trial. International Journal of Behavioral Nutrition and

Physical Activity, 5(1), 53.



117

Pickering, T. G., Hall, J. E., Appel, L. J., Falkner, B. E., Graves, J., Hil, M. N., ... &
Roccella, E. J. (2005). Recommendations for blood pressure measurement in
humans and experimental animals. Circulation, 111(5), 697-716.

Player, M.S., King. D.E., Mainouslll, A.G., Geesey, M.E. (2007). Psychosocial factors and
progression from prehypertension to hypertension or coronary heart disease.
Annals of family medicine, 5(5), 403-411

Polit, D. F. & Beck, C. T. (2008). Nursing research: Generating and assessing evidence
for nursing practice. Philadelphia, PA: Lippincott Williams & Wilkins.

Poosalee, J. & Preechawong (2014). Effect of the health promoting program with Thai
box aerobic dance on blood pressure and body mass index of persons with
prehypertension. Journal of the Royal Thai army nurse, 15(3), 218-225.

Porth, C. M. (2009). Disorders of blood pressure regulation. In Porth, C. M. & Matfin, G.
(Eds). Pathophysiolgy: Concepts of altered health states. Philadelphia:
Wolters Kluwer/Lippincott Williams & Wilkins.

Prasertthai, P., Suwanno, J., & Sonpaweeravong, J. (2010). Effect of A home-based
moderate intensity exercise on the reduction of blood Pressure in persons
with prehypertension. Thai Journal of Nursing Council, 25(4), 80-95.

Punia, S., Kulandaivelan, S., Singh, V., & Punia, V. (2016). Effect of Aerobic Exercise
Training on Blood Pressure in Indians: Systematic Review. International
Journal of Chronic Diseases, 2016.

Rasamejam, P., Akaratanapol, P., & Durongritichai, V. (2013). Factors predicting pre-
hypertension and non-essential hypertension in Thai adult at Naklier
community, Prasamutjedee, Samutprakarn province. Journal of Public Health
Nursing, 27(1), 103-114.

Saengdet, S. & Limtragool, P. (2012). Guideline to promote health for prehypertension
in community at suratthani province. Journal of Nursing Science and Health,
35(1), 39-47.

Sales, A. R., Silva, B. M., Neves, F. J., Rocha, N. G., Medeiros, R. F., Castro, R. R, &
Nobrega, A. C. (2012). Diet and exercise training reduce blood pressure and
improve autonomic modulation in women with prehypertension. European

Journal of Applied Physiology, 112(9), 3369-3378.



118

Samnak, N., Dukuyi, M., Boonrod, T., & Somrak, K. (2011). Modification of health
behavior in a group of patients with prehypertension at the Pakphanang
district Nakhonsithammarat province. Journal for Public Health Research, 4(2),
21-28.

Skirton, H., Chamberlain, W., Lawson, C., Ryan, H. & Young, E. (2011). A systematic
review of variability and reliability of manual and automated blood pressure
readings. Journal of Clinical Nursing, 20, 602-614.

Song, H. Y., & Nam, K. A. (2015). Effectiveness of a stroke risk self-management
intervention for adults with prehypertension. Asian nursing research, 9(4), 328-
335.

Suksampan, P. (2006). The effect of supportive educative nursing system on self care
behaviors of hypertensive risk group. Pissanulok: Faculty of Nursing, Naresuan
University.

Sun, Z., Xheng, L., Detrano, R., Zhang, X., Xu, C., Li, J. et al. (2010). Risk of Progression
to hypertension in a rural Chinese women population with prehypertension
and normal blood pressure. American Journal of Hypertension, 23(6), 627-
632.

Ted, W. E., Bray, G. A., & Temple, N. J. (2010). Nutrition guide for physicians. New York:
Humana press.

Thiangtham, W., Powwattana, A., & Pongsomboon, O. (2010). Primary hypertension
prevention program for high risk population in a community, Nakornpathom
province. Journal of Journal Science Chulalongkorn University, 22(1-3), 11-28.

Thai Hypertension Society. (2015). Thai the guideline on the treatment of
hypertension. Available from: http://www.thaihypertension.org/guideline.html

Thutsaringkarnsakul, S., Aungsuroch, Y., & lJitpanya, C. (2012). Self-Management
Program on Blood Pressure Control in Thai Hypertensive Patients at Risk for
Stroke: a Randomized Controlled Trial. Journal of Health Research, 26(5),
243-249,

Tobin, D. L., Reynold, R. V. C,, Holroyd, K. A. and Creer, T. L. (1986). Self-management
and social learning theory. In K. A. Holroyd, & T. L. Creer (ed.), Self-



119

management of chronic disease: handbook of clinical interventions and
research, pp. 5-55. New York: Academic press.

Tremongkontip, S., Kiettinun, S., Kumapawa, K. & Pattaraarchachi, J. (2012).
Prevalence and risk factiors of prehypertensive people in the community.
Thamasat Medical Journal, 12(4), 688-697.

Vasan, S. R, Beiser, A.,, Seshadri, S., Larson, G. M., Kannel, B. W., D’Agostino, B. R, &
Levy, D. (2002). Residual lifetime risk for developing hypertension in middle-
aged women and men. Journal of the american medical association, 287(8),
1003-1010.

Vasan, S. R., Larson, M. G,, Leip, E. P., Kannel, W. B., & Levy, D. (2001). Assessment of
frequency of progression to hypertension in non-hypertension participants in
the Framingham Heart Study: a cohort study. The lancet, 358(17), 1682-1686.

Viera, A. J., Lingley, K, & Esserman, D. (2010). Effects of labeling patients as
prehypertensive. The Journal of the American Board of Family
Medicine, 23(5), 571-583. Wakabayashi, I. (2012). Stronger associations of
obesity with prehypertension and hypertension in young women than in
young men. Journal of Hypertension, 30(7), 1423-1429.

Wang, V., & Wang, Q. J. (2004). The prevalence of prehypertension and hypertension
among US adults according to the new joint national committee guidelines:
new challenges of the old problem. Archives of Internal Medicine, 164(19),
2126-2134.

Wangkawing, S., Deenan, A., & Masingboon, K. (2011). Effects of story telling on brisk
Walking Behavior, Eating Behavior, and blood pressure levels of essential
hypertensive patients. The 23rd National Graduate Research Conference,
December 23-24, 2011

Wattanakul, S., Therawiwat, M., Tansakul, S., & Immee, N. (2013). Learning program for
self-management on diet and exercise of persons with prehypertension,
Burirum province. Journal of Public Health Nursing, 27(1), 16-30.

Wibulpolprasert, S. (2011). Thailand health profile 2008-2011. Bangkok: The war

veterans organization of Thailand.



120

Wilson VanVoorhis, C. R. & Morgan, B.L. (2007). Understanding power and rules of
thumb for determining sample sizes. Tutorials in Quantitative Methods for
psychology, 3(2), 43-50.

Wongsombat, J. & Preechawong, S. (2010). Effects of health promoting self-efficacy
program on waist circumference, body mass index, and blood pressure of
overweight adults. Journal of Nursing Science Chulalongkorn University, 22(3),
57-70.

World Health Organization. (2000). The Asia-Pacific perspective: Redefining obesity
and its treatment. Melbourne: Health Communications.

World Health Organization. (2011). The top ten causes of death. Retrieve September
15, 2013 from http://www.who.int/mediacentre/factsheets/fs310/en/

Xu, T, Liy, J., Zhu, G, Liy, J., & Han, S. (2016). Prevalence of prehypertension and
associated risk factors among Chinese adults from a large-scale multi-ethnic
population survey. BMC public health, 16(1), 775.

Zheng, L., Sun. Z., Zhang, X., Xu, C, Li, J., Hu, D., & Sun, Y. (2010). Predictors of
progression from prehypertension to hypertension among rural Chinese
adults: results from Liaoning province. European Journal of Preventive
Cardiology, 17(2): 217-222.

Zhang, W. & Li, N. (2011). Prevalence, risk factors, and management of

prehypertension. International Journal of Hypertension, 2011, 1-6.



APPENDICES



122

APPENDIX A

Approval of dissertation proposal



=
UsznA
AMLNIIVIAAIEANT AINTAINMIINEIAY

Hos msoyilawadonuijinusinug a¥e 3/2556 UszsrUnisdnun 2556

a o a - a
fandinidouazenansdmfinenuiinug

Svatdn
Fo-uwiana
Gitiaelil
Us¥sIunIsUNS
219738RUI Ny mdn
s nwTY
NIIUNIT

AIUNT
N3SUNINIBUBA
Fovhdonuiiinug

vo o

5477402136

uN9aNIEA Nevidius

NeWIAMEARS (UNNYIR)

599ans19738 05, gINs sudad

599M1aN519738 5.9.0.M4 A3, Ay Beglaan

faemans1ansg a3, qlinn Uiy

509Pan319738 A5, AINUG AITIUNTIAN

509ANTINN5Y A3, Jumu giiug

wswwd Jnudin aslwana
naveslUsunsumsdamsaunsesyuauiulafinuarduiinanuue sl
amznouauiulaiinguarsiu

EFFECTS OF SELF-MANAGEMENT PROGRAM ON BLOOD PRESSURE AND
BODY MASS INDEX IN PERSONS WITH PREHYPERTENSION AND OBESITY
3/2556

Usgygen

a ‘o aa <
TAndvinidouazenansenuinenufinug

sviatidn
Fo-uwana
1971390
gnansfivsnumdn
219158MUS YIS
Fovhdasuiiinud

>
Tee
=
3

£
5]

5477404436

wanmnng wintunian
NeWNEAIANT (W)
599NAN519758 A5, FINT sudal
faumans st as. qlin Uirie
navaalusunsuMsianIsaudulinniun sQuALUUNANNATURBAD Y
Unuvuidsunduuazmsnovausamivaisimeilugiaeridavila
EFFECTS OF PAIN MANAGEMENT COMBINED WITH COMPLE
CARE PROGRAM ON ACUTE PAIN AND PHYSIOLOGICAL
PATIENTS WITH CARDIAC SURGERY %9‘\
3/2556
Usgygyien

123



124

APPENDIX B

Documentary proof of ethical clearance



125

Al 0112
& & 45 ) 5 a ' CYT)
MEN TN |'»“"]’“ IO HIBININD J‘a”ll‘ﬂ'“ |l(]'l||"'1l‘l| l'l(“ 'ut"" | ‘[!'W BVIRCV A LINDEEvigl

a . L .
s s ol dyo e ngamver s

Tt D o e oo il eceniachulivae. th

C'OA No. 042

Todnaeainaan i

Tonan i 0s,1/s0 o s E e e u TofianaEa v

.1.‘ ) g o W
s o g i

Mrin ST R T

N
§
U Lan o bl "

QURUENT SNV R Tt
AN e s v e ngae i g eogeria neinonmng

TR AN . N ' . . . ' THTH
Ifvtnvian Taa i ana The Tntersational Conference on Hammonization Good Clinical Practice

ACTEGERY mpia g miunsim o Siod o s o'

) - -
Hiroscai Buese)
N N MU e Toad )
X T TR ol N annm ol Lot
aaniam i ad nannd o dankzsieg) e s s anaiond s it
iz VIR E U
v rles - s -
TREIee 0 e 258 T g TR TRV TERET

WO PIMYEN I U0
1 Tnsanis g

A \‘v "

) mu_,rmllnnug;n‘f‘s“ vvtuii e ol S hlmm i lazaomacadaid g b

S | 20z
0ol /A‘ \\ jl}um\mnmn\rl ...... i ‘ -
i m\mnum& !&:}\ ,\thnn.\ 1135, /m.l

Y/ / 1030, 2560

A iiman g

(vl

n-‘ 3
LA

S bl TEEE sy togon o oo 51 e Tomnm: or o e Gwaesm i

yerrtud o Ty gnn Bomomoy oo diodoagi lmnhlmmmummmummmhnm vty S s i ond e
a ot i

dowduinn iaomiire g T8y Tand tiad i

¥ ¥ . ' BN SR I RS . s ' veo b b =5 .
Hisna vitogao e agurs: o dadild sud oo iin Hivaosrmo st wonms s Tadita v il s 0 iz o gt

i bt oz e Mmoo s et

b o Tty i ¥ s T indstnga ooy id o o m s G e men: e s i

‘ o 2 N - ' | Py
j Hlyll!llHll'n"!l"ll':”vl”l'IHIHHU jl\l’ 'l;l';'-h‘llll"lll'”ll”)I1|H1H’HIHIIJHIHIIIIIUIIIII’I

>

) (TR S N : iy ) # i
s TG i i 3 danne @ igo oy anan B g s o inbadosan s Bon et i ifolesan s ieaS e d o

Tnyanya 30 Sl IEdsundidonmn o e e v Tl Toa s Wmad uin



126

APPENDIX C

Participant information sheet and informed consent form



127

o o/ 1

dayadmiunguuszvinsvisedidiusiuluniie

(nquil fia ngunlasuniswenuraniuysng)

(Participant information sheet)

YolATIN15IY “HAYRIUSHASUANLATUNITIANITAULDIABTEAUAINUAULATA LAY

sutlinaneves JninensunnusulainaayIu”

YoR3dy WNAITAN OIS
AU TAnAENeIUIaMEANS PNAINTAIININ1SY
ANUNAAAREINY  AMENEIUIAAENT PUNAINTAUNNTINESY

9NANTUTUTRUTASAANSTY T4 11 auunsEs1 Unudu Ny,
10330 939 7/297 QUUAYUARBINIIAILT LUIIAIANSTINEN
AT ANY. 10170

nsAwg InsAwviiofe 082 335 8676

E-mail ta_thida@hotmail.com

v PN DY v a a o v o a P &

Toyatingitosiunisiinuduseslunsideusenaumeesune faialuil

1. veSsudgiudinulumsideneuiivinuazdnduladnsinluniside danududy
Miupsvihaudilaneddeidvimsemele wasiiertesduesls nganldiailunisenu

Toyarioluilogazidunsounay wavasunuteyaiiuiuvsedeyailitaaulinaoniia

v
av a

2. TasamsiselidumsisodmnasaiteAnvnieiiunavedusunsudauaiunisdnnig
auesresziumNdulafinuasdviinansvesifinnz deunrwiulaiingauazdu
3. nnUsTaATeINITIvY
3.1 WewSsuitsueusulafinuazdviinanmevesisinnzrouanusulaiings
LaEEIUNULAL AU TIUIUTLNTUNTIANTAULEN
3.2 Wisuifisuausulafinuasduiinanievesiiianzieunudulafingiuay

9usENINNgNNlAsULUIUNTUNTIANISAUB A NGNNTATUNITNEIUIARUUINA

q

4. Uszvnsuaznguimegisluanudde fe  ninneneuanudiuladingiuazaiu vinu

Vo (Y & < 1 Y 1 | 1 1 . = a o dy ¥ 1
lasunisamaenidungusiedns lnanisguegnedne (simple random) @awideilldngy

Y 1 [

1 ) 1 1 a Yo a 1 a 1 a
AIDYIIIUIU 66 AU WUWTY 2 naa (ﬂqmmlmumswmmammﬂmm—ﬂqum1 LasNGUN

lesuTusunsunisdanisnues-nguil 2) nquas 33 au laefinasinsdndendnidungy

q

f?hasmt,l,azLﬂmeflmiﬁmaﬂmﬂmnﬂumjm'f’sasm a1l



128

4.1 nainsfndnidungusiegng
1) 97y 35-59 T VanATIBRAE
2) ANUAulain 120-139/80-89 Uy.Usen
3) dailnameau 25 nn/sns
4 ldmglasueninulsannuduladings
5) annsafnsedeans 81u uazieunuilneld
6) BuFTINNTITY
4.2 \naeinsAneena NS Iunguiiegs
1) hiwhenssulinsunudidinuely fe afifl 1 uazaded 2
5. dumgumasiiunuife
5.1 vuaglasuiuugeun1ndiuiu 1 ¥a laun wuuasunudayadiuunna Jaya
AMEAUA W WasngAnsIudn e nAnlsanuiulaings Sruausianun 14 9o Faduns
MOUKUUARUNNAIEAUDY THaUseanal 15 Wil i LsaneuadaaSuguam
5.2 NAwaUkUUaBUnIY MuazlaTunMsUseiliuanssan mmnenengide awn
arusiuladin Swas dniin daugs dufiinante nsvaaeuintuandudong 3 unit s
nadeufuuariauuing uaznisvadeutiaseda  Mdaiussun 15 unit a Tsameuia
GNGEGLRRN
5.3 ndsanviuldsumsussifiuanssanimmanie inuagldsuanuiiiedesdu
Tsaarwdulafings o Tsmeunadaaiuguniw deil
5.3.1 anufiferiunnzieunnudulafingsuazlsannuduladings leiun
¥ila Jaderdes 0113 Azumsndeu uazmsinwilsannusdaiings WWuszeznan 30 wil
5.3.2 n¥anturiuagldsuanudifsafunindensulssnuems (30
W19 wagn1seanidanig (30 w1i)
5.4 Tudansiil 12 ndsanduaalsunsulude 5.3 fidverdapiudifisfansau
uandsudszaunisalifieUsaidiunanindisulasimauasUsaidunnzaunmdnais 14
LaUsEI 60 W o ssneunadaasuguam

5.4.1 YINUAElASUNISUSELIUANSIONINNIINIY tawn Ausulais Inas

1%
t

dmtn diugs Futiuaniy N1SNAABUA1IITUAMTUT Y 3 U NSNAERUTULaZTIUY
N9 AENSNAADULI9BAL (15 WUIP)
5.4.2 Wansuaniudeulszaunisalnsudaduiedesiulsannuiuladings

ufelymuarguassandsanilasuanusiiiedesiulsarnudulaings (20 uni)



129

5.4.3 {idenumudeamginssunistesiulsanudulafings uazasule

1A59n73 (10 w¥)

6. Tumsidunsailidoyansdnnsoangudedsaanudulaiingslagldunisoys
INFBIIMIITMIVIBdUETIAVA NS

7. madhsunsidelusdiiiivslevdsedidrsalasinms dofidhsanlasanslasy
mufiAeaiulsamudulafings awn Jedeides 0115 wagngAnssunsulsEnueIms
LAENITEaNMAINIEAIINKITY

8. maudrsulunsidsveninuiulaatasla wazannsaufiasiioziiniouvie
seusirnmsIaelsvnua Tnslifedivena wagmsufiasiiazidirsmFonousainms

JuaTatildifinasianislasun1susn1san N AwaUsEN5 A

9. mnviuiiteasdeldeunuiiaudulalasanansofnseidelanaenial uasmin

N

A v Y a a a« ¢ A d' [ a v Va v k% Vo 1 <
TWeddeyaiuinMdulselovtinselnwngiiunisive E{'l"]QUQ%LLQQIMVHUV]T]U@EHQﬁ?@Lﬁ’J

e

=l

3]
U
va iRl

uslumsidenumuindadiaslavreglunuidesaluvialyl

v =i

10. Foyaiierdesiuriuazgaiiuiiuanudu malimsiauenansisoaziauaiiy
aan Feyalafiaunsassydaiinldaglivmnglunenu Weasiiunsitoudtoyad
Rendesiuiildiusnlunmsidelutuvasunauasiuuinaunizauamazgnihany

1. meideluadsidldfinsdredmeuunulindidnsnnside udaedinindes
ownsshuiuiiitheusy

12. “ynnvidlalldSunisufiRnudeyadnanaiinsadessouldi angnssunns
finnsanatesssunnideluay nguavanitu yafl 1 gunasnsalumning1dy 254 enans
21193 190 2 ouungiln waUnartu ngene 10330 Tnsdwy/nsans 0-2218-3202 E-

mail; eccu@chula.ac.th”



mailto:eccu@chula.ac.th

130

dayadmiunguuszvinsvisedidiusiuluniie

(nquf 2 Az NFUNLATUIUIUNTUNITIANITAULDA)

q

(Participant information sheet)

YolATIN15IY “HAYRIlUSBASUALASUNITIANITAULDINDSTEAUAINUAULARA LAY

sutlinaneves JninensunnusulainaayIu”

YoR3dy WNAITAN OIS
AU TAnAENeIUIaMEANS PNAINTAIININ1SY
ANUNAAAREINY  ANENEIUIAAENT PUNAINTAUNNTINGSY

9NANTUTUTRUTASAANSTY T4 11 auunsEs1 Unudu Ny,
10330 939 7/297 QUUAEUARBINTIAIULI LUIAIAN5TINAN
WAITRILT AN, 10170

nsAwg InsAwviiofe 082 335 8676

E-mail ta_thida@hotmail.com

v PN DY v a av v o a o =~

Toyatinetosiunmsiinudusenlunsideuseneumeesuny feialuil

1. veSsudgiudinulumsideneuiivinuazdnduladnsinluniside danududy
Miupsvihaudilaneddeidvimsemele wasiiertesduesls nganldiailunisenu

Toyasioluilogazidunsounay wavasunuteyaiiuiuvsedeyaiilidaaulinaoniia

v
av a

2. TasamsiselidumsisodmnasaiteAnvnieiiunavedusunsudauaiunisdnnig
auesresziumNdulafinuasdviinansvesifinnz deunrwiulaiingauazdu
3. nnUsTaATeINITIvY
3.1 WewSsuitsueusulafinuazdviinanmevesisinnzrouanusulaiings
LaEEIUNULAL AU TIUIUTLNTUNTIANTAULEN
3.2 Wisuifisuausulafinuasduiinanievesiiianzieunudulafingiuay

9usENINNgNNLASUIUIUNTUNITIANISAUE A NENTLATUNTNEIUIaNINUINA

a v A

4. Uszvnsuaznguimegisluanudde fe  ninneneuanudiuladingiuazaiu vinu

lpsunisrmdendungusiegns lnanisduagnadneg (simple random) ) Fanuideildngu

Y 1 [

1 ) 1 1 av Yo a 1 a 1 a
AIDYIIIUIU 66 AU WUWTY 2 nau (ﬂqmﬁ/ﬂ,ﬂﬁ‘Uﬂ'ﬁWEJ'IU’]EWH&JU??W]—?’]@NV]1 LasNGUN

lesuTusunsunisdanisnues-nguil 2) nquas 33 au laefinasinsdndendnidungy

q

f?hasmt,l,azLﬂmeflmiﬁmaﬂmﬂmnﬂumjm'f’sasm a1l



131

4.1 nainsfndnidungusiegng
1) 97y 35-59 T VanATIBAE
2) ANUAulain 120-139/80-89 Uy.Usen
3) dythnanionaus 25 nnAuRs
4 ldmglasueninulsannuduladings
5) annsafnsedeans 81u uazieunuilneld
6) BuAnTIMTIY
4.2 \naeinsAneena NS Iunguiiegs
1) hiwRenssulinsunudidinuely fe afifl 1 adsd 2 uazadedt 3
5. dupsumasiiunuide
5.1 vhuaglasunuugeuniudiuwiu 1 ga lawn wuvaeunudeyadiuuana doya
AMEAUA W WasngAnsIudn e nAnlsanuiulaings Sruausianun 14 9o Faduns
mauwUUdUNMMIEAUeY Tdia1uszana 15 wiil a lsanenuiadualuguam
5.2 ndaweukuvasua1l Muaglasunisuselivanssaninmanieanngide laun
aruduladin Fnas twiin dugs dufiinane duseuier maveaeuintuandudong 3
udl nsnagouiunarieuuing uagnismeaeutaseds  TnatUssaia 15 und
lsanguadaaiugunn
5.3 nasnnilasunsuszilivaussaninnienie viuaglasuanuiuaginiinue
nsdnnisaueaiiedasiulsanuiulaiings (90 ud) 9ng3de a Tssmeruraduasa
qunn fail
5.3.1 Iiduanuiifenfunizieunnudulaiingaazlsanusulaiings
leun wila Jadeides e1ms amzunsndeu uazmsnuilsannudulaings iWuszeziian
30 Wil
5.3.2 nderntuituarldfuanuiuaznisiniinugnisdanisauieiie
Jasiulsamudulafingaiunssuusenue s (30 u1i) wagaun15eenmainiy (30
W)
5.3.3 fiihulasensazldsugiiomsdanmsauesdmiudiifianzounm
aulafngauazedu 91U 4 1au Usznaume lsaauduladings ermsaiuauduladin

N1508NMAINTY LazayaTuAnNgAnTsUNITIUUTEMUDIMITAEN1T0BNANRINE



132

5.3.4 ndsnivildFuamdiasfininuznisianismuesauaunsnufon
lagndaual Muazdenduludnn1snuenIun1sTulsenIue I shagn150eNiaInIe
wouetuinnginsauia 2 fudsndnadluaatufinnginssy uszesna 1 §Uam

5.3.5 Tudunisionn Fidevetinvinufiowanivdsulszaunisallunsdnnis
AULBIAUNITTUUTENMUR I THAENNTRBNMAIAINY kazlalenialidnaudeasdense
guassafne iflnadengAnssunisfulszmiuomisiazesniidanie  Tna1ussan 60

=

UM

Y v

5.3.6 ndsntuidiiulasinisagldsunisianudelnsdnd $1umu 4
ps Aodunnsiil 2 FUai 3 EUaiTl 6 uazdUn9iil 10 wasRnnudionnBeutu S1uau
2 a¥s AodUaid 4 uazdUnnifl 8 evumuaug nszduieulisutssniue sy
fnduiivualilazesnidsnivegistien 5-7 Yusieduai uazilialomalvidnaudoasde
vidoguassnrine Aifinadenginssunssulssnueimuazoenidanie

5.4 TudUniifl 12 ndsandugalusunsulude 5.1 5.2 wag 5.3 {Afevedayiu
9 amAanssunaniudsudszaumsaiiieUszifiunanisidisinlasanisuasUssiiiunny
aundnass Waseann 60 Wi o lsmenuiaduaiugunin
5.4.1 viuaglasunisusslivaussanmnianie laud anuduladin Inas
thwitn daugs defnane nsveseuintuanfudong 3 it nsveseuBuuasdiun
18 uazmsvaaoutissesi (15 wf)
5.4.2 wansuanasulszaumsainsinnismueaiietesiulsaniudiy
Tafings sadadgmuazguassandsnnilldumnuiuasiininuznisdanisnues (20 wi)
5.4.3 {idenumudesmginssunistestulsannudulaings uazasule
1A59115 (10 W191)
6. Tumsldunsailidoyansdnnsosndudedlsamiudulaiingilaglésuniseysia
INFBIIMNMTITINEIVIdUETIATA NS
7. madrswnsifeluafedonailivinufneinisgoumisuns ivinuney
WUUARUNTY YIuaNNTaRNsEnI e UL UUasuauld dmsun1siinsiulusunsy M1uena
Aremsseundsting ilevinudjuRaulusunsuagliifasunsefeusaiuvi idesan
TUsunsuidldrhumsineduniwniduedied LATHILNINTIRABUINETEIVIQMNEIUNNS
puafihelsaaudilafings lnwuinis wagniseensidanme sausemmadium 5 viw nsdid
yuslenmsiinundssienadrsmnsineifod iiuesldfumaguariamdougumeiua

dy ¥ Va o ! ! v ! a P 4 !
Jewiuangide uazdwialudilsmeuaduaiuguamiiialinisguasiely



133
8. madhimmsideluadiiiusslenideditralasins fefidhinlasenislésy
anufangiseiieddulsanudulaings aune Jadeides 01013 uagngAngsunis
Sudsemuemsuazmseeniidanie Weduauligidrsulassnmsannsadanmsauoaile
anAuiulaiin uazdvilinanigla
9. maisulumsidevesiuiulasatasla wazannsaufiasiioziiniaumie
nausrnmAIaelsvnua Tnglifediivena uaynsufiasiasidisimionsusiainnis
Toadsillaifnatonslésunisuimsnndmihfususenisla

10. mnvihuiideasdelviaeunuiisiulalagaunsofnsedideldnasniian wagyin

N

A v Y a a A« ¢ A d' [ a v Va o i% v 1 ' <
TWeddeuaiuinndulselovtinselnwngiiunisivy Eﬁlf‘]"\]ﬁl"ﬂgLL'R]QIVV]’]UVIT]U@EJ'NTJ@LTJ

e

=

3y
Y
vwalvigald

usilumsiRenuniuidaiiaslazeglunuidesaluniolyl

11. foyafiierdesiuriazgaiiuiiuanudu malimsiausnansisoaziaueidy
amsa Feyalafiannsaseydaniulfagliunngluneny deasdunsitoudfoyad
Rendesiuiildusnlunmsidluluvasunauasiuuinaunizauamazgnihany

12. Meideluadsillddnisdrermeuunuliundidnsnnside udaeiiniades
onsshuiuiiitheusy

13, “ynnvidlalldSunisuianudeyadndnaninsadesseuldi augnssunns
finnsanatesssuniideluay nguavanitu yafl 1 gunansalumning1dy 254 enans
21193 1 9 2 ouumgly watvety nsanwa 10330 Insdwei/nsans 0-2218-3202

E-mail: eccu@chula.ac.th”



mailto:eccu@chula.ac.th

134

VUIHDENIANNTULDUUITINNISTIVY

(ngaf 1 A9 ngunlasunisweruIanIuysni)

1l Ussrnsiegnavdoriansanlumide. ...

rwdn Beldasununendsdoll venanimuBugeudniiulasamside
Falasen153de “navedlusunsumsinnsnuesdessiuanusulafinuassvilinaniovos
flnmgneuanuiulafingsuazdiu”

ya o

ANIVY YAITAN NBIITES

Y

2D,

egNfnfa  ANENETUIAMIEAT PAINTUNMINGITE 9IANTUTUIIVVUTATAANTTY TU
11 ouunsgsul  Unuduy nnu. 10330 38 7/297 aUWEEUARDIMITRIUT LUI9AIaN
sysuanid wan3ITau nvy. 10170 Insdwi 082 335 8676
v v v a a o A Y st o auw a
1131 lasunsungagiBeaieiiunuuag ingusvasalunisvinide sieaziden
TUNBUAY NzAsUfURnIalasun1sURUR eudsy/dunsne wazUselosudnziinluain
myiesed ngldeusvazidenluenastwaagidisiumsidelaunaen wazlasuaasuie

Ya v v [ 1 = ¥
AMNHIVY A laluoeg1shuay

(%
a

FrmdrFeadiastadiiululasensifed aelditeulefiseylluenarsduaun
fidniauneite TnedmdrBusemdnmunmside Wuduou 2 a fondsdl 1 Ae dUnsiun
wazduaii 12 uazdmiddudneuuuuasuamsiuiu 1 ya ldud wuuasunudeyadiu
yana deyannrguamm uaznginsandssdenaialsnaudulaiings (15 unil) sauia
fuvouiunsUssdiuanssanimmienie dud enuduladin Tnas dwidn dauge dviliiag
Mo manaaeufmiuaniufime 3 uii maveapuBukariliuwig uarnmageUtite
# (15 uif) uazidheusuAuiiitetosrulsamnuduladings (90 wi)

HilavsasuditeenannFideiilelafldmuainuszasd Tnglidesudanaua
Fansneusieanannsivetu srldfinansznulumadas sedhmdnstedu sauielaiflaid
nansznudenslFsunsuinsIEmhfiveslsmetuaduauguaimusisznisla

1% -

Tlasuasusesin fIdeazujiddetimdaudeyanszuliluenansduas

Y

Y va o < (4

Wn5aun153de wazdeyala Mneadesiudimds §3deesiudnenduainudu lngas

Y

o eX¢

wawateyan1sideilunmyinwintu Wifiveyalalunissenunvztludgnisseuddmd
v v W yo a wa v v & Y v aw
mindrmdnlilasunisufuansemunlassyliluenansduasgidnsiuniside

PansaseteulainnenssunsiaTasesssunTIdsluay nduanan iy yad 1



135

IAINTUUNINGIFY 254 81ANTIINTT 1 FU 2 auungy1 1waunudu ngunns 10330
Insénw/nsans  0-2218-3202 E-mail: eccu@chula.ac.th
Tndlaasarefietoliiduddnentineiu welldmdnlasuduuienansiuas

A5 TI9Y wardunnldeuansanudugouliugy

AR CTT AIUDeeeeeeeeeeeeeeeeeeeeeee e

( wN9asen nesles ) (oo )
e AdlausnlunnIde

AN

(oo, )



136

VUIHDENIANNTULDUUITINNISTIVY

(N 2 A9 NFUNLATUIUIUNTUNITIANITAULDA)

il Ussrnsiognavioriarusandumsife. ...

rdn Felfasunvnendsdon veuanimuBuseudialazinsife
Falasen153de “naveslusunsunmisiansauesessiuanudulaiinuazivilinanievess
flnmgreunnusulafingsuazdiu”

o/

DHAY YAITAN NBIITES

Y

2D,

egNfnfa  ANENETUIAAENT PAINTAUNINGTTY 91ATUTUINVVUTATANNTTY Tu
11 auunses il Unudu nny. 10330 30 7/297 auwdeunasanddaun uyman
sysuantd wanITan nny. 10170 Insénvi 082 335 8676
v v v a a o A Y st o auw a
1131 lasunsungagiBeaieiiunuuag ingusvasalunisvinide sieaziden
TURBUAY NIzAslfURnIalasun1sUfUR eudsy/dunsne wazlselosudnsinluain
mMyidesed ngldemusvazidenluenastuaagidisiumsidelaunaen warlasuaasuie

Ya v v [ 1 = ¥
AMNHIVY A laluoeg1shuay

£
=

Pm139asinstatnsnlulasinsidel nelddeulenssyliluenaistuaun

W1 elagtnadugaud1snn1sIae Wuswau 3 Ase Ao dUANNN 1 &UaNun

e

2 wardUnifl 12 wagdhmihBufinounuuasuniudmau 1 4 lduA wwuasunudeyadiu
yana deyannrguamm uaznginssudssteniafnlsanudulalings (15 unfh) sauia
fuvouiunsUssdiuanssanimmienie dud enuduladin Tnas dwidn dauge dviliiag
My duseulen ManadeuAmivandudong 3 wifl mameaeuunastiuunid wagns
naaoulaed (15 Wi Wheusuauiuasiininuznisdnnisnueaietosiulsanusiy
Tafings (90 wif) nshanudelnsdm S1utu 4 s Aoduanid 2 &Uawid 3 Unwiil 6
waxdUn 9 10 warRanudoniaBeutau S 2 ads Aedaidl 4 uasdUansiii 8

P lanTIuIn TwandiansaaudlnanannisivuiielaflaniuainuUsEasd 1ag

[V Y
Y

Laifflaudanana Fensneusieanannnisidenu aslifinansenulunidlag detimd sy
sunsldiildinansenudenslasun1suInsmnd i ivedlsang 1 uIaduas U UN 1N

Usznsie



137

TMAATUAITUR9I1 FITeasUdRdetindnniudeyanseylilutenaisduas
Wnsaunis3de wazdeyalas Mneadestudimds 3 deaziiudnenduadnudu lngas

nwawetayan1sulunmsruini Wiideyalalunissenunvzdilugnisssysitima

2o eXe

1% % M Yo a wa av v & Y Y a o
windrmdnlailasunisuuansennunlaszyliluenansduasfidisiunisive

PndransaseateulainnenssuNsiaTansesssumdeluau nduavanidu ga 1

PNANTUNNTINGIFE 254 91ANTINYT 1 FU 2 auungv lwaUnudy nganns 10330

Ins@nw/Insans 0-2218-3202 E-mail: eccu@chula.ac.th

TndliasareiietoliidudAmentineiu elldmsnlasuduunenasiuas

A5 wardunviidouansanudugeul i

= =
ARG TS AITD .o
( wNEnson nesTes ) B eeereeeeeeeseeeeeseees s tse st ane st ns e )
TeRIE] AieuTlunM e
AN



138

APPENDIX D

Personal information sheet
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APPENDIX E

The automatic blood pressure monitor
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The automatic blood pressure monitor (Omron model HEM7130)
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APPENDIX F

The automatic weight scale
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OmRonN

The Automatic weight scale (OMRON model HBF 214)
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APPENDIX G

The portable stadiometer
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The Portable Stadiometer



146

APPENDIX H

Program manual
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APPENDIX |
Booklets
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APPENDIX J
Diary
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APPENDIX K

The self-management knowledge test to prevent hypertension
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APPENDIX L

The self-management knowledge’s score in the experimental group
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ID Pretest Posttest ID Pretest Posttest
1 25 29 18 17 05
2 23 o8 19 16 28
3 19 25 20 5 25
4 27 30 21 12 27
5 29 30 22 26 28
6 30 30 23 28 28
7 27 30 24 7 9
8 25 27 25 23 26
9 21 25 26 16 25
10 28 30 27 12 25
11 26 27 28 18 27
12 17 25 29 30 30
13 26 29 30 27 29
14 29 30 31 30 30
15 27 29 32 29 25
16 25 27 33 21 26
17 24 .

Scores Pretest Posttest

Min-Max 5-30 25-30

Mean 22.97 27.67

SD 6.06 2.00
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APPENDIX M

Physical fitness record
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60 seconds chair stand test

Sit and Reach Test
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APPENDIX N

Assumption test
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Normality Test
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Pair t-test for the Experimental and control group at pretest and posttest

Paired Samples Statistics

Group [Mean N Std. Deviation  [Std. Error Mean
[The SMPP Pair 1 PreSBP 131.21 33 5.650 .984
Post SBP 122.45 33 7.400 1.288
Pair 2 PreDBP 82.39 33 5.771 1.005
Post DBP 78.21 33 5.931 1.032
Pair3  PreBMI 28.26 33 2.96239 .51569
Post BMI 27.24 33 2.88696 .50256
Usual program Pairl  PreSBP 129.41 32 5.297 .936
Post SBP 131.06 32 8.148 1.440
Pair2  PreDBP 82.06 32 4.996 .883
Post DBP 82.69 32 5.981 1.057
Pair 3 PreBMI 28.31 32 2.31178 .40867
Post BMI 28.46 32 2.35486 41628
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Independent t-test between experimental and control group

at pretest and posttest
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Group Statistics
Group Std. Error
N Mean Std. Deviation Mean

PreSBP Self-management 33 131.21 5.65 .98

program

Usual program 32 129.41 5.30 .94
PreDBP Self-management 33 82.39 5.77 1.00

program

Usual program 32 82.06 5.00 88
PreBMI Self-management 33 28.26 2.96 52

program

Usual program 32 28.31 2.31 41
PostSBP  Self-management 33 122.45 7.40 1.29

program

Usual program 32 131.06 8.15 1.44
PostDBP  Self-management 33 78.21 5.93 1.03

program

Usual program 32 82.69 5.98 1.06
Post BMI Self-management 33 27.24 2.89 .50

program

Usual program 32 28.46 2.35 42
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APPENDIX O
List of the experts
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List of experts

Sr. Col. Asst. Prof. Ram RungsinRam Rungsin, M.D.

Department of Military and Community Medicine,

Pramongkutkloa College of Medicine

Somnuk Sakulhongsophon, Ph.D. (Nursing), APN, RN

Ramathibodi School of Nursing, Mahidol University

Asst. Prof. Wasana Ruaisungnoen, Ph.D. (Nursing), RN

Faculty of Nursing, Khon Kaen University

Assoc. Prof. Dr.Daroonwan Suksom, D.S. (Physiology)

Faculty of Allied Health Sciences, Chulalongkorn University

Asst. Prof. Rewadee Chongsuwat, Ph.D. (Food Nutrition and Dietetics)

Faculty of Public Health, Mahidol University
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