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ABSTRACT

There is a relationship between blood pressure control and risk factors in
hypertensive patients. This study explores this relationship with the view to providing
helpful indicators for better patient care.

A cross-sectional study was designed to determine risk factors of essential
hypertensive patients with blood pressure control at Suak Primary Care Unit in Nan
Province, who received hypertensive treatment there from 1 February to 30 April
2007. The total number of subjects was 310. Chi-square statistics were used in
univariate and multivariate analysis by logistic regression with 95% confidence
interval.

There were 115 men (37.1%) and 195 women (62.9%) with a mean age of
61.89 years. The factors such as having adequate income and savings (ORag; = 2.51,
95%CI = 1.14-5.56, p = 0.023) and having no one to remind them to meet doctors or
nurses (ORqj = 1.95, 95%CI = 1.14-3.32, p = 0.015) were significantly associated
with blood pressure control in this study.

The finding of this study shows the factors associated with hypertension in the
Suak Primary Care Unit and provides useful knowledge for prevention and control of
essential hypertension.

KEY WORDS : ASSOCIATED/BLOOD PRESSURE CONTROL/
HYPERTENSION
101 p.
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CHAPTER I
INTRODUCTION

Rational and background

The impact of changes in the development of economy, society, culture and
lifestyle in various countries resulted in the epidemiological transition. The burden of
non-communicable diseases (NCDs) is also increasing, NCDs are the major public
health threat to every region of the world (1-2).

Hypertension is a non-communicable disease it is the most common public health
problem and has impact on the economic importance (3). It is also one of the most
important risk factors of cardiovascular disease, which is a powerful independent
predictor of premature death and disability from cardiovascular complications and
death from all causes (3-5). In 2001, there are at least 600 million hypertensive
patients worldwide identified by the World Health Organization. In Asia, hypertensive
patients were more than 15% of the population (6). In Thailand, Hypertension and
stroke mortality rates have been continuously increasing and remain the top five cause
of death (7).

The causes of essential hypertension vary, including solvable causes and
unsolvable causes. Biological, genetic, demographic, behavior and psychological
factor are associated with the development of hypertension (8,9-10). The problem of
hypertension has no symptom at a first stage. Thus, high blood pressure is often
labeled as “silent killer”. If hypertension is not treated, it will cause a non-reversible to
damage to organ as heart, kidney, and brain. Death in hypertensive patients are most
occurs from heart failure, chronic renal failure, and stroke (11). The treatment for
hypertensive patients in Thailand reported high blood pressure control as the “rule of
halves” which stated that half of all hypertensive were unaware of their condition; of
those who were aware , half were under treatment; and of those under treatment, only

about half were under adequate control(12) . From the study of Achananuparp et
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al.(13), found that 58.6% of the hypertensive was unaware of having the disease; and
only 30.1% of the cases were under treatment. It yielded only 24.7% of the treated
cases whose BP was under control. These data showed under adequate control of
hypertension. The goal of prevention and management of hypertension is to reduce
morbidity and mortality by the least intrusive means. This may be accomplished by
achieving and maintaining systolic blood pressure (SBP) below 140 mmHg and
diastolic blood pressure (DBP) below 90 mmHg(14,15). This goal may be achieved by
life style modification; weight reduction, sodium restriction, exercise, moderation of
alcohol intake, stopping smoking, relaxation, biofeedback, reduction stress or with
pharmacologic treatment(16,17-20).

In Nan province 2005, hypertensive patients were 8.63% of population with age
over 40 years old, hypertension was the first rank of NCDs morbidity, and it was
ranked fourth among all cases of death in 2004(21). Sauk Primary Care Unit (PCU
Sauk), Muang district in Nan province under Nan Contractive Unit for Primary Care
(CUP Nan) has a hypertension clinic in Health Center to treat the patients who have
blood pressure > 140/90 mmHg continuing 3 visits and also received hypertensive
patients from Nan hospital. According to the survey data of hypertensive patients
from Sauk Primary Care Unit, Muang district in Nan province (August 17, 2006),
27.2% of all individuals could control their blood pressure. Because the researcher
realizes the importance of blood pressure control and interest in factors influencing
blood pressure control, and the researcher hopes to use the results of the present
research to provide better control and prevention of hypertension, as well as to
improve and motivate the patients to seek treatment. Finally, it is anticipated that the
results will be applicable, and thus, enables health-care providers to provide more
effective public health services in the community for the prevention of complication
and be able to control high blood pressure in order to improve quality of life in
hypertensive patients.

Objectives of research

1. To study factors associated with blood pressure control in essential

hypertensive patients which consist of:
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- demographic and biological factors,
- health behavior
- treatment co-operation , and

- psychosocial factors

Research hypothesis

1. The essential hypertensive patients with different demographic and biological
characteristics have a different blood pressure control.

2. The essential hypertensive patients with controlled blood pressure have better
health behavior, treatment co-operation, social support and health perception than

those of the patients with uncontrolled blood pressure.

Scope of the research

The research study was conducted in a group of essential hypertensive patients
who had received treatment for at least six months at Sauk Primary Care Unit in Nan
province. Although there are different factors that have an influence on blood pressure
control, the present study is limited to only demographic and biological factors, health
behavior, treatment co-operation and psychosocial factors because these are factor

which have received less attention in the past.

Variables of the research

1. Dependent variables:
Status of blood pressure control in the essential hypertensive patients
2. Independent variables:
2.1 Demographic and biological Factors
- Age
- Sex
- Education
- Marital status

- Occupation
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- Adequacy of income
- Duration of hypertensive treatment
- Family history of hypertension
- BMI
2.2 Health behavior factors
- Eating habit
- Physical activity
- Stress management
- Alcohol consumption
2.3 Treatment co-operation factors
- Following nurse’s appointment
- Drug usage
2.4 Psychosocial factors
- Social support
- Health belief

Definition of Terms

1. The essential hypertensive patients

The essential hypertensive patients , based on JNC VI, are the patients who have
systolic blood pressure of 140 mmHg or higher or diastolic blood pressure of 90
mmHg or higher. The causes of hypertension are not renal disease , diabetic mullitus ,
heart disease , and endocrine system disorder. The individuals had received treatment
at Sauk Primary Care Unit for at least six months and their OPD card did not specify
the causes of hypertension.
2. Status of blood pressure control

The measurements of the status of disease control of the patients were the
following conditions:

- Using blood pressure level on the interview day

- Measuring on the left arm and the subject was measured for blood pressure

twice. The first measurement was taken approximately 5 minutes after the subjects
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were seated, and second measurement taken approximately 1-2 minutes after the first.
Additional reading should be averaged SBP and DBP.

- Using a sphygmomanometer

The categorization of hypertensive patients were based on the criteria for
diagnosis of INC VII:

2.1 Controlled blood pressure patients were patients with blood pressure level
lower than 140/90 mmHg.

2.2 Uncontrolled blood pressure patients were patients with blood pressure level
of 140/90 mmHg or higher.
3. Age is defined as the period of time beginning from the date of birth until the date
of the interview. The duration between the last birthday and the date of interview that
was six months or more would be counted as one year.
4. Occupation is defined as the principal activity with which the patient spends most
time of day to earn money.
5. Duration of hypertensive treatment is defined as the period of time starting from the
date that the patient first received treatment at Sauk Public Health Center to the date of
the interview. If the patients did not know the duration, the duration of disease were
based from the medical record.
6. Family history of hypertension is having other hypertensive patients in his/her
family.
7. Eating habit is defined as frequency of food consumption of high sodium foods,
high fat foods and DASH foods on usual week.
8. Physical activity is defined as all movements in everyday life, including work,
recreation, exercise and sport activities.
9. Alcohol consumption is defined as the amount (in bottles or glasses per day) and
frequency (day/week) of each type of alcoholic beverage. Total alcohol consumption
express in g of pure alcohol per day (g/day).
10. Following nurse’s appointment is defined as whether the hypertensive patients
came to see the nurse consistently as evaluated from the OPD card of 3 months period.
Missing appointment is defined as coming to follow up more than one week after the
appointment date at least 1 visit.
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11. Drug usage is compliance with the medicines prescribed by the nurse which was
assessed from the interview.

12. Body Mass Index (BMI) is a measure of the relationship between weight (kg.) and
height (meter?) that was used for evaluation of nutritional status on the interview day.
13. Social support is defined as information leading the subject to believe that they are
care for and loved, that they are esteemed and valued, and that they belong to a net
work of communication and mutual obligation.

14. Health belief is defined as a set of perceptions an individual holds about
susceptibility to disease, the severity of disease, and the benefits of taking an action to
reduce the threat of disease.

15. Perceived susceptibility is defined as feeling, ideas and beliefs of a hypertensive
patient regarding his/her probability of acquiring complications of hypertension.

16. Perceived severity is defined as feeling, ideas and beliefs of a hypertensive patient
regarding the severity of his/her hypertension and its effect on their life.

17. Perceived benefits is defined as feeling, ideas and beliefs of a hypertensive patient
regarding the advantage of following instructions from health care providers, in order

to reduce risk and severity of disease

Benefit of the study

To provide a guideline for management of hypertension in Sauk Primary Care

Unit , Muang district and nearby districts or Nan province.
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CHAPTER II
LITERATURE REVIEW

The hypothesis and conceptual framework of this study were formulated by
reviewing concepts, theories and findings previous from researches. Review of
literatures consisting of the followings:

1. Theories of hypertension

2. Health behavior of hypertensive patients

3. Treatment co-operation and blood pressure control

4. Psychosocial factors and blood pressure control

5. Related research

Theories of hypertension

1. Definition of blood pressure

Blood pressure is defined as the pressure of the circulating blood against the wall
of the blood; result from the systole of the left ventricle of the heart. Blood pressure is
not always consistent. Blood pressure can increase sometimes but it will become to
normal level (22,23). There are two kinds of blood pressure as follow:

1.1 The systolic pressure resulted from contraction of the left ventricle of the
heart, forcing blood into the aorta and out into its branches that from the systemic
arterial circulation. The pressure wave of this contraction is measured peripherally.

1.2 The diastolic pressure resulted from relaxation of the left ventricle of the
heart, and the pressure diminishes to a level sustained by the residual pressure retained

by the elasticity of the arterial system.
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2. Definition of hypertension (15)

Hypertension is defined as a systolic blood pressure of 140 mmHg or greater or

diastolic blood pressure of 90 mmHg or greater.

3. Classification of Hypertension

A. Classified by blood pressure

Table 1. Classified by blood pressure from JNC VII (15)

BP Classification Systolic Diastolic

BP(mmHgQ) BP(mmHQ)
Normal <120 And <80
Prehypertension 120-139 Or 80-89
Stage 1 hypertension 140-159 Or 90-99
Stage 2 hypertension >160 Or >100

B. Classified by the organ damage (24)
WHO’s Expert Committee classified hypertension to 3 stages:
Stage I: No manifestations of organic change
Stage I1: At least one of the following manifestations of organ involvement

- Left ventricular hypertrophy (detected by radiogram, electrocardiogram etc.)

- Generalized and focal narrowing of the retinal arteries

- Micro-albuminuria, proteinuria and/or slight elevation of the plasma creatinine
concentration
Stage I11: Both symptoms and signs have appeared as result of organdamage. These
include:

- Heart failure

- Stroke

- Retinal hemorrhages

- Renal failure
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- Dissecting aneurysm

C. Classified by cause

1. Primary or essential or idiopathic hypertension
In 90% of cases, the cause of high blood pressure is unknown (4, 23, 25, 26, 27).
Although the specific cause is unknown, certain factors are recognized as contributing
to the high blood pressure.

Non-modifiable factors (25, 28)

Age: The older you get the greater the possibility that you will develop high
blood pressure. This is largely due to atherosclerosis, or “hardening of the arteries”

Race: Usually African Americans have high blood pressure than the whites. They
develop high blood pressure at a relatively young age. Their high blood pressure and
complications tend to be more severe as well.

Socioeconomic status: High blood pressure is also more common among the less
educated and among lower socioeconomic groups. Residents of the southeastern
United States, both whites and blacks, are more like to have high blood pressure than
Americans from other regions.

Family history (heredity): The tendency to have high blood pressure appears to
run in the family.

Gender: Generally, men have a greater possibility of developing high blood
pressure than woman. This possibility varies according to age and ethnic groups.

Modifiable factors (25, 28)

Overweight (obesity): Obesity is defined as being 30% or more over your healthy
body weight. It is very closely related to high blood pressure. Medical professionals
strongly recommend that all obese people with high blood pressure lose weight until
they are within 15% of their healthy body weight.

Sodium (salt) sensitivity: Some people have high sensitivity to sodium (salt), and
their blood pressure goes up if they use salt. Reducing sodium intake tend to lower
their blood pressure. Fast foods and processed foods contain particularly high amounts
of sodium. Read labels to find out how much sodium are contained in the food items.

Avoid those with high sodium levels.
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Alcohol use: Drinking more than 1 ounce of alcohol per day tends to raise blood
pressure in those who are sensitive to alcohol.

Birth control pills (oral contraceptive use): Some women who take birth control
pills develop high blood pressure.

Lack of exercise (physical inactivity): A sedentary lifestyle contributes to the
development of obesity and sometimes high blood pressure.

Drugs: Certain drugs, such as amphetamines (stimulants), diet pills, and some
pills used for cold and allergy symptoms, tend to raise blood pressure.

2. Secondary hypertension (25, 29, 30)

In about 10% of people, high blood pressure occurs as a symptom of another
disease. In such cases, when the root cause is treated, blood pressure usually returns to
normal. These causes include the following conditions:

- Renal disease such as acute glomerulonephritis, pyelonephritis, diabetic
nephropathy

- Hormone abnormalities involving the adrenal glands or pituitary gland

- Thyroid dysfunction

- Drug such as contraceptive pills hormones, steroid

- Coarctation of the aorta

- Pheochromocytoma

- Cushing’s syndrome

- Primary aldosteronism

- Pre-eclamptic toxemia of pregnancy

- Tumors or other diseases of the adrenal gland

4. Symptoms

High blood pressure usually causes no symptoms. People who have high blood
pressure typically don’t know it until their blood pressure is measured. Sometimes
people with high blood pressure have the following symptom (30):

1. Headache: headache in hypertensive patients is rarely found. The pain is
usually at the occipital area in the morning. Nausea and blurred vision are usually

found in severe or accelerated hypertensive cases.
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2. Migraine: hypertensive patients suffer from migraine more than normal people
3. Epistaxis: this symptom is rarely found in-patients without previous nasal

disease that can be cured by controlling blood pressure.

5. Complication of hypertension (25, 31)

1. heart: high blood pressure makes the left ventricular work hard by increasing
the resistance in the vascular. In the first stage, the heart is dilated which leads to an
increase in left ventricular diameter. In the long term, the myocardium will lose
flexibility, which cause the expansion of left ventricular and becomes dysfunctional.
The myocardium will finally be dilated and chronic heart failure occurs at this time.

2. Stroke: hypertension is the leading risk factor for stroke. Very high blood
pressure can rupture a weakened blood vessel and bleed into the brain, causing a
stroke. A blood clot blocking a narrowed artery can also cause a stroke.

3. Chronic kidney disease: hypertension is the second leading cause of chronic
kidney disease (diabetes is the first). Hypertension not only causes kidney disease, but
it also speeds the deterioration of kidney function to the point where life-saving
measures, such as dialysis or kidney transplant, are needed.

4. Blood vessel damage: constant high blood pressure can damage the lining of
the blood vessels. The damage can also accelerate accumulation of fatty material on
blood vessel walls (atherosclerosis). This build-up, also known as plague, narrows the
walls of the blood vessels, reducing the amount of blood flowing to the body’s organs.
The reduced blood flow makes the heart and kidneys work harder, and over time can
damage organs. The narrowing also makes the circulation more prone to blockage by
blood clots thus leading to heart attacks and strokes.

5. Retinopathy (eye damage): high blood pressure can cause a blood vessel to
burst or bleed. This can lead to impairments such as blurred vision, or even blindness.

6. Measurement of blood pressure

For measure the status of disease control was adapted from procedures

recommended by the American Heart Association (32).
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- The patient sit quietly with the back supported for 5 minutes and the arm
supported at the level of the heart.

- No intake alcohol, coffee/tea, cigarette smoking and exercise for at least 30
minutes before their BP measurement.

- A standardized mercury sphygmomanometer is used, and the appropriate cuff
size must be used to ensure accurate measurement. The bladder within the cuff should
encircle at least 80% of the arm.

- On each occasion, take pressure in both arms; if the pressure very by more than
5 mmHg, use the arm with the higher pressure and that arm should be used for future
measure measurements. Additional readings should be averaged SBP and DBP.

- Inflate the bladder quickly to a pressure 20 mmHg above the systolic pressure
and deflate the bladder 3 mmHg every second.

- Record the first appearance (phase 1) is used to define systolic blood pressure

and the disappearance (phase V) is used to define diastolic blood pressure.

7. Management of hypertension (25)

In general, there is no identifiable cause for most patients with sustained arterial
hypertension. If the cause is identified it should be treated in the appropriate manner.
Since treatment for hypertension is usually for life, the patient and physician are
committed to a long association. It is also important to integrate the treatment of the
hypertension into an overall program of management for associated risk factors and
conditions, particularly in elderly patients who are more likely to have multiple

associated disorders.

8. Goal of treatment

The goal of treatment should be the maximum tolerated reduction in blood
pressure. Treating SBP and DBP to targets that are less than 140/90 mmHg is
associated with a decrease in CVD complications (15, 25, 30). The treatment of
hypertension include both pharmacological treatment and non-pharmacological

therapeutic, in which could be achieved by lifestyle modification.
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1. Non-pharmacological treatment

The control of hypertension with changing habits concerning health perspective.
Not only they could reduce the blood pressure, they could also reduce the
complications in which endanger the crucial organs. The basis of treatment for all
patients with hypertension is a practical implementation of non-pharmacological
therapeutic modalities. These include a reduction of body weight to levels as close to
the “ideal” as is possible (less than 15% of ideal body weight), restriction of daily
dietary sodium intake to less than 100 mmol (approximately 2 to 3 g of sodium or
approximately 5 g of salt), avoidance of all tobacco products, moderation in the use of
alcohol (to less than 1 oz of distilled spirits or their equivalent daily), exercise, and
good deal with the stress, they could reduce the expenditure (33). Non-
pharmacological treatment could reduce SBP to 10-15 mmHg and DBP to 6-10
mmHg. As many as 20 to 25% of patients with mild hypertensive can become
normotensive with non-harmacologic interventions (34).

2. Pharmacological treatment

Nowadays, the medicines to control hypertension could be categorized into 7
groups, which are:

- Diuretics

- Beta-adrenergic receptor blocker

- Alpha-adrenergic receptor blocker

- Centrally acting adrenergic inhibiting compounds

- Angiotensin Converting Enzyme inhibitor (ARBs) or ACE inhibitor

- Calcium antagonist

- Vasodilator

Weber (35) suggest that in early stage of treatment, Vasodilator, ACE inhibitor,
Calcium antagonist, Alpha-adrenergic receptor blocker are often used to decrease
blood pressure and reduce water congestion in arteries along with diuretic and -
blockers. But Thaiazide-type diuretics that enhance the antihypertensive efficacy of
multidrug regimens, can be useful in achieving BP control, and are more than other
antihypertensive agents. Despite these findings, diuretics remain underused (36).
Diuretics should be used as initial therapy for most patients with hypertension, either

alone or in combination with 1 of the other classed (ACE inhibitor, ARBs, B-blockers,
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Calcium channel blocker (CCBs)) demonstrated to be beneficial (33). The lists of
compelling indications requiring the use of other antihypertensive drugs as initial
therapy are listed in Table 2 (15). If a drug is not tolerated or is contraindicated, then 1
of the other classes proven to reduce cardiovascular events should be used instead.
Most patients with hypertension will require 2 or more antihypertensive medications
to achieve their BP goals. Addition of a second drug were done the use of a single
drug fails to achieve the BP is more than 20/10 mmHg above goal, thus consideration
should be given to initialing therapy with 2 drug, either as separate prescriptions or in
fixed dose combinations (Figure 2). The initial of drug therapy with more than 1 agent
may increase the possibility of achieving the BP goal in a more timely fashion, but
particular caution is advised in those at risk for orthostatic hypertension, such as
patients with diabetes, autonomic dysfunction, and some older persons. Use of generic

drugs or combination drugs should be considered to reduce prescription costs.
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Lifestyle Modification

A 4

Not at Goal BP

(<140/90mmHg or <130/80 mmHg for Those With Diabetes

or Chronic Kidney Disease)

A 4

Initial Drug Choice

A 4

Hypertension Without

Comepelling Indications

A 4

Hypertension With

Comepelling Indications

A 4

Stage 1
Hypertension
(systolic BP 140-159
mmHg or Diastolic
BP 90-99 mmHg)
Thiazide-Type
Diuretics for Most
May Consider ACE
Inhibitor, ARB, B-
Blocker, CCB or

Combination

A 4

Stage 2
Hypertension
(systolic BP >160
mmHg or Diastolic
BP >100 mmHg) 2
Drug Combination
for Most (Usually
Thiazide-Type
Diuretics and ACE
Inhibitor, ARB, -
Blocker, CCB)

Drug(s) for the
Compelling
Indications (see
Table..) Other
Antihypertensive
Drugs (Diuretic
and ACE
Inhibitor< ARB,
B-Blocker, CCB)

as Needed

A 4

Not at Goal BP

v

Optimize Dosages or Add Additional Drugs Until Goal BP is achieved

Consider Consultation With Hypertension Specialist

Figure 2. Algorithm for Treatment of Hypertension (15)
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Table 2. Guideline Basis for Compelling Indications Drug Classes (15)

High-Risk Recommended Drugs
conditions With | Diuretic | B-Blocker | ACE ARB | CCB | Aldosterone
Compelling Inhibitor Antagonist
Indication
Heart failure ° ° o | ® °
Post-myocardial ° ° °
infarction
High coronary ® ° ° ®
disease risk
Diabetes ° ° ° ° °
Chronic kidney ° °
disease
Recurrent PY °
stroke
prevention
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Health behavior of hypertensive patients

Lifestyle modifications for hypertensive patients

Adoption of healthy lifestyles by all individuals is critical for the prevention of
high BP and can reduce other cardiovascular risk factors at a little cost and with
minimal risk (37). Lifestyle modifications, as initial therapy for most patients at least
for the first 3 to 6 months after recognition of their hypertension (38). Lifestyle

modifications for hypertensive patients consist of:

1. Moderation of dietary sodium

Epidemiologic data demonstrate a positive association between sodium intake
and level of blood pressure (39, 40). A high sodium intake may active pressure
mechanism and cause water retention. This increased blood pressure may be caused by
the increased blood volume. Sodium in the form of sodium chloride or table salt.
Individual response of blood pressure to variation in sodium intake differs widely.
Seventy-five percent of sodium intake is derived from processed food. Moderate
sodium reduction to a level of 2.4 grams per day (6 grams of sodium chloride per day
or 110 mmol per day) for prevention and treatment of hypertension (41). Besides
excess caloric consumption is the cause of dyslipidemia that is a major independent

risk factory coronary artery disease.

Dietary assessment methods

Assessment of food consumption and nutrient intake can be classified as follows:

1. Dietary assessment method at the present

1.1 Dietary Records

The respondent records the food and beverages and the amounts of each
consumed over a period of days. The amounts consumed may be measured, with a
scale or estimated using model, and pictures. Typically, no more than 3 or 4
consecutive days are included. This method has the potential for providing

quantitatively accurate information on food consumed during the recording period, if
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the respondents were recalling portion size of foods eaten previously. But recording
periods of more than 7 consecutive days are usually unsatisfactory because of
respondent fatigue and may be underestimated.
1.2 Weight inventory
The respondents must weight all kinds of food before and after eating by
themselves. Increase such the foods were not illustrated in the Nutritive Value of Thai
Foods Table, its must be collected for analysis by a chemical method, a good method
of nutrition survey in population.
2. Dietary assessment method in the past
2.1 Recall of actual intake or 24-hours recall
The respondent is asked to remember and report all the foods and the beverages
consumed in the preceding 24 hours. The recall typically is conducted by personal
interview. Because of the immediacy of the recall period, respondents generally are
able to recall most of their dietary intake. But individuals may not report their food
consumption accurately for various reasons related to memory and the interview
situation.
2.2 Recall of usual intake or dietary history
Diet assessment method about usual pattern of eating, a food list asking for
frequency usually eaten, divided into 2 groups:
- Food frequency questionnaires (FFQ): This method approach asks respondents
to report their usual frequency of consumption of each food from a list of foods for a
specific period such as number of time per day or per week. This most commonly are
used to rank or group study subjects of the purpose of assessing the association
between dietary intake and disease risk. Because the costs of data collection and
processing and the respondent burden are typically much lower than multiple diet
record or recalls.
- Semiquantitative food frequency questionnaires: This method is used to indicate
general food frequency questionnaires that allow for and specify portion sizes as part

of each question.
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2. Increased physical activity

Regular aerobic physical activity can prevent and control hypertension (4).
Because exercise maintains the elasticity of the arterial walls and thus retards the
arteriosclerotic process (hardening of the arteries). It also increases the efficiency of
peripherals blood distribution. Moreover, exercise can also help to reduce the effects
of psychological an emotional stress. The mechanisms of stress reduction are not well
understood, and more research is being done to try to explain how exercise can
reduces stress (45). Blood pressure can be lowered with moderately intense physical
activity, such as brisk walking at least 30 minutes per day, most day of the week (15).
Two types of exercise can be discussed (46).

2.1 Isotonic exercise is active muscle movement involving a change in the muscle
length with minimal tension difference. This includes swimming, running, brisk
walking, bicycle, golf, walking with arm swing, aerobic dance, jogging and other
physical exercise. Regular aerobic physical activity - achieve at least a moderate level
of physical fitness - can enhance weight loss and functional health status and reduce
the risk for cardiovascular disease and all - cause mortality (47).

2.2 Isometric exercise or passive muscle activity increase muscle tension. There
is minimal change in the length. This includes lifting heavy objects, weights (barbells
and dumbbells) or pressing weights. The neuralgic reflexes arising from theses tense
muscles mediate vasoconstriction and increase the pumping action of the heart with a
rapid and considerable elevation in blood pressure. Therefore, the hypertensive patient

should be avoided from isometric exercise (11).

3. Management of stress

Taylor (48) said that stress is the process of appraising events (as harmful,
threatening, or challenging), of assessing potential responses, and of responding to
those events; response may include physical, emotional, cognitive and behavioral
changes.

There are many different types of stressors. Each day individuals encounter

stressful situations such as exposure to heat, cold, noise and other environment
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conditions. Most have experienced problems with family members, concern over
money, or argument with loved ones (49). Stress can effect the circulatory system. It
can increase the resistance of blood vessels and cardiac output by stimulating the
sympathetic nervous system. Resulting in increased vasoconstriction and heart rate
(11). Patients can practice relaxation skills i.e. progressive muscle relaxation,
mediation, yoga and biofeedback, etc. which important for patients. Practice relaxation
can make response to plasma norepinephine, which reduce heart rate, reduce blood
pressure and reduce respiratory rate. These techniques have been used in the
management of hypertensive patients. Then, patients should be used a technique

comfortable to them, and do it once or twice daily for twenty minutes (30).

4. Moderate of alcohol intake

Excess alcohol intake is an important risk factor for high blood pressure it can
cause resistance to antihypertensive therapy (50), and also a risk factor for stroke (51).
The hypertensive patients are recommended to limit their daily intake to not more than
1 oz (30 ml) of ethanol,which is equivalent to 24 oz (720ml) of beer,10 oz (300ml) of
wine,or 3 oz (90ml) of 100-proof whiskey (41). Because woman absorb more than
men and lighter weight people are more susceptible than heavier people to the effects
of alcohol, these groups should be counseled to limit their intake to no more than 0.5
0z (15ml) of ethanol per day (52).

5. Weight reduction

Excess body weight is correlated closely with increased blood pressure. Weight
reduction of as little as 4.5 kg (101b.) reduces blood pressure in a large proportion of
overweight persons with hypertension (53). Tuck et al (54). Found a decrease in
plasma rennin activity as well as aldosterone. Finally, weight reduction associated
with increased insulin sensitivity and lowered insulin levels. In addition weight
reduction leads to lower cardiac output without a significant alteration in peripheral
vascular resistance. In overweight patients with hypertension weight reduction

enhances the blood pressure-lowering effect of concurrent antihypertensive agents and
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can significantly reduce concomitant cardiovascular risk factors such as diabetes and
dyslipidemia (55). Many patients do not know what is their desirable weight should
be. Therefore all patients with hypertension who are above their desirable weight
should be prescribed an individualized monitored weight reduction program involving

caloric restriction and increased physical activity (41).

Treatment- cooperation or Compliance with treatment

Compliance or adherence can be defined as maintenance of assigned therapeutic
regimen (56). The therapeutic regimen may include directions that are additive to the
patient’s lifestyle such as medications or exercise and restrictive diet.

Mclnnes (57) defined the meaning of compliance as acting in accordance with a
desire or request and implying that patients are simply acquiescing to their physician’s
instructions.

Dracup and Meleis (58) defined the meaning of compliance as the extent to
which an individual chooses behaviors that coincide with a clinical prescription.

In this study compliance with treatment is defined as the performance of
hypertensive patients who are following nurse’s appointment, compliance with
medication taking and body weight control.

Essential hypertension is a chronic disease that can not be cured but blood
pressure control to normal level can help if a patient receives treatment continuously
and have proper self-care. Despite the availability of effective treatment over haft of
the patients being treated for hypertension drop out of care entirely within a year of
diagnosis (59) and of those who remain under medical supervision only about 50%
least 80% take their prescribed medications (60). Consequently because of
noncompliance to antihypertensive treatment approximately 75% of patients with
diagnosis of hypertension do not achieve optimum blood pressure control (61).
Therefore, compliance with treatment for hypertensive patients is necessary to control

the disease.
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Methods to measure of compliance

No clinical measurement of compliance approaches is perfect but clinical
information can be used to marrow down the situations in which compliance
measurement is most likely to be important for the care of the patient. A three-step
sequence will identify most noncomplier (62).

- Nonattendance at a scheduled appointment is the first step.

- Lack of resposiveness to a usually adequate dose of treatment.

- For patiens whose compliance is in doubt particularly those who come to
attention through steps 1 and 2 use the most appropriate methods as follow:

1. Direct measures

1.1 Observation

This approach would be limited to a few inpatient trials or those outpatient trails
in which patients are required to come to a clinical to receive medicine each time it has
to be taken. Even in those situations some patients are not compliant. For example
they may  “check” their medicine or merely pretend to put it in their mouth. If this is
suspected it may be possible to assay blood or urine samples (63).

1.2 Biological Markers

Markers are sometimes added as a means of determining compliance when assays
are unavailable to measure the level of medicine or its metabolites present in a plasma
or urine sample. Markers are also considered for clinical trails in which a placebo is
used. That marker that is added must be (a) nontoxic at dose added (b) stable in
biological fluids (c) easily detected by methods that are sensitive and specific and (d)
biologically inert (62, 64). It is also important that absorption and kinetic parameters
are similar to those of the medicine that is combined with.

1.3 Levels in biological fluids

This method are most accurate, but they are often costly and available for only a
small number of medications, it can indicate spuriously high compliance if the patients
know they are being tested (62, 65). In addition because of individual difference,
variation occurs in blood level of a drug even under conditions of perfect compliance,
and interpretation as a measure of compliance is complicated by potential

pharmacokinetic differences between drugs and patients (65, 66).
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1.4 Take-up follow-up appointment
Measure compliance and count the number of missed of and canceled
appointment.
2. Indirect measures
2.1 Pill counts
The actual number of tables or capsules in the drug container used by the patient
is counted at each clinical visits and the expected number to be used is also
determined. The ratio of actual pill divided by expected pill use (time 100) give a
figure that may be referred to as percent compliance. Care must be used in
determining these figures because patients often switch medicines between bottles
(e.g. a “purse” bottle may be created by the patient).which could affect the numbers
counted (63, 65) . The most obvious problem with the method is that failure to take
the prescribed medication. Even in a hospital setting there is no guarantee that patients
receive their medications unless the nurse is present when the medication is swallowed
(64). However, pill counts of this rigor are impractical in most clinical setting and
performed on medications patients brings with them to clinic visits over represent
compliance when compare with more tamper-proof method (63).
2.2 Electronic counters
This method may demonstrate that patient open the container the correct number
of times. Despite the inability to know with certainly that patients have ingested the
correct dose of medicine each time the bottle is opened. The approach is expensive
therefore often impractical for large clinical trials (62, 63).
2.3 Checking prescription records
Pharmacy records demonstrate whether patient refill their prescription at
appropriate interval (67). When this method is available but sometimes patient
stockpile medicines especially those they obtain at low cost or obtain prescription
drugs from others (63, 66). Therefore obtaining refills of medicine according to a set
schedule dose not ensure ingestion of those medicines on schedule.
2.4 Interviews
Interviews are the most widely application method of measuring compliance.
Physician questions patients informally about whether the patient remembers to take

their medicines as prescribed and the physician believes the patient’s compliance to be
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acceptable (63). Patients often tend to overestimate because of embarrassment forget
fullness or fear. However it is always worthwhile to ask because the substantial
numbers of patients who do admit to noncompliance are usually providing correct
reports. The method of asking likely affects the accuracy of the response. Question
about compliance should not be threatening accusative or embarrassing such as “Have
you missed taking any of your medicine? “or somewhat indirectly and possibly in a
less threatening manner “How many pills you have missed during the previous day
week?”

Thus to measure of compliance there exits no gold standard (68) but rather a
multiplicity of assessment approaches each having its virtues and limitations.

From the study of Sackett (69) found that a nonthreating clinical interview was
90% predictive of noncompliance in group of hypertensive patients. Therefore in this
study the investigator used interview method to assess compliance with treatment.

Because this method the appropriate strategies in clinical setting.

Psychosocial factors and blood pressure control

1. Social supports

Cobb (70) has defined social supports as leading the subject to believe that they
are cared for and loved, that they are esteemed and valued, and that they belong to a
network of communication and mutual obligation.

Caplan (71) defines support systems as continuing social aggregates (namely,
continuing interactions with another individual, a network, a group, or an
organization) that provide individuals with opportunities for feedback about
themselves and for validations about others, which may offset deficiencies in these
communications within the larger community context. They offer three kinds of
supportive provisions:

a) The significant others help the individuals mobilize their psychological
resources and master their emotional burdens.

b) They share their tasks.
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c) They provide them with extra supplies of money, material, tool, skills and
cognitive guidance to improve their handling of their situation.

The level of social supports

Gottlieb (72) has classified social supports in 3 levels as follows:

1. Macro-level: It is the considering of participating in social measure from
relationship with social institute, willingness to participate in any groups, informal
lifestyle in social, and search for any service.

2. Meso-level: It focuses on structure and duty of social network by specific
measuring into group of individuals who have consistent relationships such as group
of friends.

3. Micro-level: It is a consideration of people who have close relationships. In
this level, there is a belief that the quality of relationship is more important than

network of structures. These supports are from husband, wife and family.

2. Health belief model

Belief refers to a person subjective probability judgements concerning some
discriminable aspect of his world they deal with the person understanding of himself
and his environment (73). The model that used belief indicates health behavior-The
Health Belief Model(HBM) was developed initially in the 1950s by a group of social
psychologists in the U.S. Public Health Service. The model explained the widespread
failure of people to accept disease preventives or screening tests for the early detection
of asymptomatic disease (74).

The Model was derived from social-psychological theory primarily the work of
Lewin who conceptualized that the life spaces. Lewin (75) said that the world of the
perceiver that determines what he will do and not the physical environment. An
individual exists was composed of regions some of which were positively valence
negatively valence and relative neutral. Iliness was conceived to be regions of negative
valance which could be expected to exert a force moving the person away from that
region. Regions of positive valence which pull by positive forces to that region.

Rosenstock (76) explain characteristics of the model that in order for an

individual to take action to avoid a disease he would need to believe that



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Epidemiology) / 27

1. He was personally susceptible to it.

2. The occurrence of the disease would have at least moderate severity on some
component of his life.

3. Taking a particular action would in fact be beneficial by reducing his
susceptibility to the condition or if the disease occurred by reducing it severity and that
it would not entail overcoming important psychological barriers such as cost
convenience pain embarrassment.

Kasl (77) suggest that behavior related to chronic illness such as diabetes
hypertension etc. Because behavior related to chronic illness refinements and
distinctions in the concepts so far

1. The person “at risk” status in which he feels well dose not fit the conceptual
definitions of either health behavior or ill behavior.

2. Staying in treatment and complying with treatment regimen in order to bring
about reduction in risk requires sick-role behavior from a person who dose not fell
sick. Moreover, the sick-role behavior take place in a treatment setting which has
minimum social and institutional support.

3. A doctor who prescribes treatment which consists of alteration of personal
habits (smoking and eating) is prescribing treatment which is less obviously medical
and where the sanctions available to the doctor are weaker.

HBM is modified by Becker (78) for predicting and explaining sick role

behaviors. The model consists of:

Perceived susceptibility

In the case of sick role behaviors some diagnosis of illness has already occurred
thus the concept and measure of personal susceptibility must be modified. Three
approaches have been employed.

- Examining the individual’s estimate of the accuracy of the diagnosis where the
disease is very threatening where there is lack of confidence in the physician or
diagnosis procedure and thus maintain a distorted view of personal susceptibility to the
disease

- The likelihood of recurrence of the illness
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- Measuring the individual’s subjective feeling of vulnerability to various other
diseases.

Perceived severity

Although a person realizes susceptibility or complication of disease protective
behavior dose not acts until the person beliefs that disease is dangerous can
Destroy life or their ability and can affect family and community. Perceived severity
refers to the person s subjective rather than to some medical or “objective” estimate of
how serious the illness may be. He would thus be concerned with a day disease could
lead to his death, or reduce his physical for long periods of time to treatment or disable
him , permanently include complex implications as the effect of disease on his job, on
his family life, and social relationship. The presence of physical symptoms probably
exerts an elevating or realistic affect on perceived severity, motivating the patient to
follow the physician's instructions as the organic indications of illness persist.
However, it should be noted that, at extremely high or low levels of anxiety,
individuals remember less of the physician's instruction, and are less likely to follow

those they can recall.

Perceived benefits

The acceptance of one's susceptibility to disease that is also believed to be serious
was thought to provide a force leading to action. The direction that the action takes
was thought to be influence by beliefs regarding the relative effectiveness of known
available alternative and the probable effectiveness of the recommended action in
reducing the disease threat. At the same time see that action itself as being

inconvenient, expensive, unpleasant, painful or upsetting and time required.
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Related research

1. Demographic and biological factors

1. Age

Age is positively and significantly associated with health supported behavior
(79, 80-81), lifestyle pattern in early and late adult (82, 83) and self-care of the
elderly found that the more aged they are, the less self-care they have (84). But age
was not associated with the elderly lifestyle pattern. And age was not associated with

blood pressure control in essential hypertensive patients (85, 86-87).

2. Sex

The study of hypertensive patients found that males want to be the leader or
dominance more than females (88). Sex is directly related to health behavior and
female has more positive behavior, avoid risk factors and have a good health
protection more than males (89, 90). But in diabetic patients who required insulin
treatment found that males significantly have a better self-care in exercise, calorie of
dietary intake and have a higher average point in lifestyle than female (91, 92). Sex
was not associated with elderly lifestyle pattern and not associated with the ability of
self-care (93, 94), blood pressure control in essential hypertensive patients (85, 86-87).

3. Education

Different education level leads to the different self-care in myocardial
infarction patients and in the elderly who have high education level have significantly
higher average points in lifestyle than those with lower education level (92, 95-96).
But basic education of essential hypertensive patients was not associated with taking
care of health (97) and education level was not associated with blood pressure control
in essential hypertensive patients (85, 86-87).

4. Occupation
The study of compared of lifestyle between the hypertension and the normal
people found that people who are government officer and government enterprise

significantly have the higher average points of lifestyle pattern than those with other
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occupations (98). But in diabetic patients who have different occupation no difference
of self-care behavior (99) and occupation was not associated with blood pressure

control in essential hypertensive patients (85, 86-87).

5. Income and adequacy

Many studies found income is positive by associated with ability of self-care,
incomes are associated with health supported behavior and different incomes have
significantly different lifestyle (82, 92, 96, 100). But incomes were not associated with
the elderly lifestyle (93), and were not associated with blood pressure control in

essential hypertensive patients (85, 86-87).

6. Duration of disease

A study of diabetic patients who required insulin treatment found that over 10
years diabetic patients can report the activities better than the patients who have
diabetes mellitus for less than 10 years. On the other hand, the patients with diabetes
mellitus for less than 10 years have treatment co-operation better than the over 10
years diabetic patients (91). But in the diabetic patients who do not require insulin
treatment found that there was no relationship between duration of disease and self-
care behavior (101). And duration of disease was not associated blood pressure control

in essential hypertensive patients (85, 86-87).

7. BMI

A number of studies have confirmed that BMI or body weight was
significantly associated with both systolic and diastolic blood pressure (39, 86,102-
103). Poor blood pressure control was overwhelmingly due to lack of systolic control
to goal (<140 mmHg) even among treated subjects. Covariates associated with a
systolic control were older age, left ventricular hypertrophy and obesity (BMI> 30
kg/m?) (104). While, several clinical trials have also shown an effect of weight
reduction in lowering blood pressure (53, 105-106). In contrast, BMI was not

associated with blood pressure in essential hypertensive patients (85, 87)
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2.Health behavior

1. Eating habit

Both epidemiological observations and clinical trials show and association
between dietary sodium intake and blood pressure (39, 107-109). Meta-analysis of 56
clinical trials in hypertensive subjects revealed an SBP/DBP reduction of 3.7/0.9
mmHg in the hypertensive trials and 1/0.1 mmHg in the normotensive trials associated
with a 100 mmol reduction in daily sodium intake after adjustment for measurement
error of urinary sodium exertion (110). Moreover, in overweight adults with high-
normal BP, reduction in sodium intake was effective in lower blood pressure,
especially in the short-term (6 months) (111). However, Ducher et al (112). found that

no significant correlation between blood pressure and sodium intake.

2. Physical activity

Regular aerobic physical activity, adequate to achieve at least a moderate level
of physical fitness have been shown to be beneficial for both prevention and treatment
of hypertension (25). A post-exercise reduction in mean arterial pressure for 12.7
hours independent of the exercise intensity in the hypertension group (113).
Furthermore, mean arterial pressure was lower on exercise than on non-exercise days
in the hypertension but not in the normotensive group. In controlled intervention
studies, dynamic aerobic training was associated with mean net change of 5.3/4.8
mmHg for systolic and diastolic pressure, respectively (114). Meta-analysis of
included studies supports the efficacy of progressive resistance exercise for reducing
resting systolic and diastolic pressure in adults (115). Similar, a meta-analysis of 54
clinical trails in both hypertension and normotensive persons revealed aerobic exercise
was associated with significant reduction in mean SBP 3.8 mmHg and DBP 2.6
mmHg (116). In contrast, exercise was no significant associated with blood pressure
control in essential hypertensive patients (85, 86-87, 117).

3. Stress
Emotional stress can raise blood pressure acutely. Well-controlled hypertensive
patients had better health adjustment score and had lower blood pressure than in the

uncontrolled group (118). Increased cardiovascular reactivity to behavioral challenges
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was present among hypertensive patiens than normotensives and among men than
women (119). In a 10-year follow-up of 103 young men, found the highest rises in BP
over time among those who responded most to laboratory stresses and who also had a
positive family history of hypertension and were exposed to higher levels of daily
stress (120). The detrimental effects of work stress are partly mediated by increased
hart rate reactivity to a stressful workday, an increase in systolic blood pressure level
(121). Stress management is not just taking medicine, such as paracetamol, sleeping
pills and muscle relaxant tablets, which will cause drug addition and increased drug
intake. Drinking alcohol, smoking, drinking coffee or tea and energy beverages are
also not good ways. Some people eat desserts or a lot of food, and this will cause
obesity and much more stress. Ways to reduce stress include:

- Meditation, enlightenment, and yoga made one peaceful and reduce the use
of oxygen, so increasing relaxation.

- Relaxation training by lying down on the floor while listening to music.

- Massage is one of the ways to relax the muscles and the body. Face
massage, especially, can be conductive to sleep.

- Change position to assist muscle relaxation while sitting, sleeping or
working.

- Swim or float in water.

- Repeated exercise, such as Tai Chi Chuan, Chinese dancing, and slow

dancing or classical Thai dancing.(122)

4. Alcohol consumption

Regular alcohol consumption raised blood pressure in both men and women in
different ethnic group (25). Intersalt Cooperation Research Group (39, 123)
demonstrated that heavy alcohol intake (3-4 or more drinks/day) had strong,
significant independent associated with blood pressure in individual subjects.
Frequency and quantity of alcohol consumption are important in assessing the risk of a
major coronary event (124, 125). Risk is lowest among men who report one or two
drinks daily on five or six days a week (123). A randomized factorial study revealed
that restricted alcohol; intake of 440 ml/wk to 374 ml/wk led to an SBP/DBP reduction
of 4.8/3.3 mmHg (50). A reduction in daily alcohol drinking of ethanol from 56 ml to
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half that amount was feasible and effective in lowering blood pressure for non-treated
mildly hypertensive patients who regularly consume alcohol (126). Binge drinking
increases both SBP and DBP during periods of intoxication and decreases BP while
reduce blood pressure alcohol levels (127). In contrast, alcohol consumption was not

associated with blood pressure control in essential hypertensive patients (85, 86-87).

3. Treatment co-operation

1. Compliance with treatment

Noncompliance has been identified or the predominant reason for failure of
hypertension therapy. Factors associated with blood pressure control was compliance
with treatment i.e. drug compliance (85, 86-87, 117, 127), health condition (severity of
disease and anxiety), adherence to follow-up schedule (117, 127). The compliance
mean score of the experiment group was significantly higher than of the control group
(compliance mean score 100) and the level of diastolic blood pressure was reduce
significantly (128). A trial of strategies for improving compliance had fallen by 1.5%
in the control group but rose 21.35 in the experimental group. Blood pressure fell in 17
of 20 experimental patients (to goal of DBP below 90 mmHg in 6) and in 10 of 18
control patients (to goal of DBP below 90 mmHg in 2) (129).

4. Psychosocial support

1. Social support
Caplan, et al (71). found that emotional support is a good variable to
predict treatment co-operation, and a good social support group have high score of co-
operation. Social supports from the spouses are positively associated with self-care of
patients. Similar results were obtained in a study of patients who had head, neck and
cervix cancer (94). Social supports are positively associated with self-care of the
essential hypertensive patients who had received the treatment at Ramathibodi
Hospital (OPD clinic), and giving knowledge of hypertension to the sample group and
family who gave social support to the sample group are better methods to increase
health belief. Important support is from the spouses (130). But social support was not
associated with blood pressure condition and blood pressure control in essential

hypertensive patients (85, 86-87).
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2. Health belief

Perceived severity of disease associated with compliance behavior (130), there
was positive relationship between perceived benefits and barriers and therapeutic
compliance, but there was no significantly relationship between perceived severity and
therapeutic compliance (96). However, there were non-significant relationship
between perceived severity, health belief and therapeutic compliance (131, 132).
While, health belief were not associated with blood pressure control in essential

hypertensive patients (85, 86-87).
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CHAPTER IlI
MATERIALS AND METHODS

Research Design

This study is a cross-sectional study of factors associated with blood pressure in

essential hypertensive patients.

Studied Population

Participants in the study were the group of essential hypertensive patients who
received treatment at Sauk Primary Care Unit in Nan Province, for at least six months

before the beginning of the study.

Inclusion criteria of the sample

The characteristic of the sample selection is purposive sampling. The participants
who took part in the study had to meet the following criteria:

1. Being diagnosed as having essential hypertension and having received
treatment for at least six months.

2. Not having other diseases such as diabetes mellitus, heart disease, renal disease
or endocrine system disorder.

3. Being willing to engage in an effective two-way communication with the
researcher.

4. Accepting to participate in the research.
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Sample size

All essential hypertensive patients who received treatment and were registered at
Sauk Primary Care Unit , Nan province between February 1, 2007 and April 30, 2007.
The sample size estimation was calculated by using the following formula

n= ZgaIZQ‘ 1'9!
d2

where, n =the estimated sample size.

Zar2 = The value from normal distribution associated with confidence interval
=1.96 for 95% CI.

o = the level of statistical significance was set as 0.05.

= the proportion of hypertensive patients with can controlled blood

pressure lower than 140/90 mmHg, the value of 0.27 was determined
from survey data of hypertensive patients from Sauk Primary Care
Unit, Muang district in Nan province (August 17, 2006)

d = the absolute precision required on either side of proportion of the
study, the value Of 5% was selected.

Then, we calculated sample size when Zaw2 = 1.96, p = 0.27,and d = 0.05 as

n = (1.96)* x (0.27) x (0.73) = 303
(0.05)?
Therefore, 303 (~310) patients were required for this study.

Research instrument

1. The questionnaires were specially designed based on the conceptual
framework, tested and improved by the professional. It consisted of four parts as

follows:
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Part |: Data of demographic and biological characteristics questionnaire consist
of gender, age, marital status, education, occupation, income. Adequacy of income,
duration of disease, duration of hypertensive treatment, family history of hypertension,
BMI and blood pressure.

Part 11: Data of health behavior questionnaire consist of eating habit, physical
activity, stress management and alcohol consumption.

Part I11: Data of treatment co-operation: following nurse’s appointment and drug
compliance.

Part IV: Psychosocial data: social support and health belief (Perceived
susceptibility, Perceived severity and Perceived benefits).

2. OPD card

3. The register of hypertensive patients

4. Mercury sphygmomanometer and stethoscope

5. Sliding-weight scale and height scales

Measurement of variables

1. Eating habit: was evaluated by means of food frequency questionnaire (FFQ)
to evaluate frequency of food consumption of high sodium foods and high fat foods on
usual week. The questionnaire was modified from a review of literature and based on
nutrition management for restrict sodium (133) and DASH food (15) adjusted food
items to suit for people in Nan province. There were eighteen items. There were 11
items about high sodium foods (1-5, 7-8, 12-15), 4 items about high fat foods (6, 9-11)

and 3 items about DASH foods (16-18). Each items was divided into five rating scales

as follows:
high sodium and high fat foods DASH foods
Never 4 0
1-3 times/month 3 1
1-3 times/week 2 2
4-6 times/week 1 3
> 6 times/week 0 4
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The range of score was between 0-72. Eating habit was determined by using the
score percentile as a cut-off point, classified into 2 groups as follows:

Unhealthy eating habit = The subjects who had the score < 50"
percentile (total score < 53)

The subjects who had the score > 50"

Healthy eating habit

percentile (total score >53)

2. Physical activity: This part was measured by short IPAQ questionnaire (134)
which were summarized according to the physical activities recorded (walking,
moderate* and vigorous activities**). The short form data was used to estimated total
weekly physical activity by weighting the reported minutes per week within each
activity category by a MET energy expenditure estimate assigned to each category of
activity. The weighted MET-minutes per week (MET-min/week) were calculated as
duration * frequency per week * MET intensity (walking = 3.3 METSs, Moderate = 4.0
METSs, vigorous = 8.0 METS). Then, total MET-min/week show as follows:

Total MET-min/week=(walk METs*min*days)+(mod METs*min*days)+(vig
METs*min*days)

[**Vigorous physical activities refer to activities that take hard physical effort at
least 10 minutes at a time and make breathe much harder than normal.

*Moderate physical activities refer to activities that take moderate physical effort
at least 10 minutes at a time and make breathe somewhat harder than normal.]

Three levels of physical activity were proposed

1. Insufficiently active

- No activity is reported OR
- Some activity is reported but not enough to meet categories 2 or 3.
2. Sufficiently active
Any one of the following 3 criteria
- 3 or more days of vigorous activity of at least 20 minutes
- 5 or more days of moderate-intensity activity or walking of at least 30
minutes per day OR
- 5 or more days of any combination of walking, moderate-intensity or

vigorous intensity activity a minimum of at least 600 METs-min/week
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3. Healthy active
Any one of the following 2 criteria
- Vigorous intensity activity on at least 3 days and accumulating at least 1500
METs-min/week OR
- 7 or more days Of any combination of walking, moderate-intensity or
vigorous intensity activity a minimum of at least 1500 METs-min/week.

3. Stress management : was modified from the Pornviriyasup’s questionnaire
(135), which consisted of 9 items. Positive behavior was queried in items 1, 2, 3, 4, 6,
8 and 9, and negative behavior in items 5 and 7. Each items was divided into four

rating scales as follows:

Positive items Negative items
Regularly 4 1
Often 3 2
Sometimes 2 3
Never 1 4

The range of score was between 0-36. Stress management was determined by
using the score percentile as a cut-off point, classified into 2 groups as follows:
Poor stress management = The subjects who had the score < 50"

percentile (total score < 26)

Good stress management The subjects who had the score > 50"

percentile (total score >26)

4. Alcohol consumption : Alcohol consumption was assessed by a questionnaire.
Subjects were asked about type, amount (in bottles or glasses per day), and days of
drinking in atypical week. Intake of alcohol (expressed in g of pure alcohol per week)
was estimated from the average number of ml of ethanol in a measure of each type of
alcoholic average, using the following assumptions:

One bottle of spirits (amount 750 ml with 42% alcohol)

One bottle of liquor (amount 750 ml with 35% alcohol)
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One bottle of beer (amount 660 ml with 6% alcohol)

One bottle of wine (amount 750 ml with 14% alcohol)

The amount of alcohol consumed was calculated in [volume (ml/wk) * ml of pure
alcohol * specific gravity of alcoholic (0.8)] for each type of drink. Total alcohol
consumption express in g/week was translated into g of pure alcohol per day (g/day)
by divided by 7 days.

Subjects were classified into 3 groups as follows:

Non-drinking = the subjects who never drank alcohol in the past
or quit drinking for at least 1 month.

Moderate drinking = the subjects who was asked how many drinks
they usually had during per day, they consumed no more than 2 drinks (e.g., 24 oz
beer, 10 oz wine, 3 oz proof spirits or liquor) per day in most men, and to no more
than 1 drink per day in women and lighter weight persons.

High drinking = the subjects who was asked how many drinks
they usually had during per day, they consumed spirits, liquor, beer and wine more
than 2 drinks per day in most men, and to more than 1 drink per day in women and

lighter weight persons.

5. BMI : This part used as an index of body fat and health risk. This was
calculated by weight in kilograms divided by the height in meter squared, classified
into 2 groups as follows (136):

Normal weight is defined as BMI = < 250 Kg/m?
> 25.0 Kg/m?

Overweight is defined as BMI

6. Health belief questionnaire
The content of Health Belief Questionnaire was derived from a review of the
literature and based on the Health Belief Model for predicting and explaining the sick
role behavior described by Becker (62). The Health Belief Questionnaire consisted of
12 items on which a person was asked to rate himself in three categories of health
beliefs: perceived susceptibility, perceived severity, perceived benefits and the range
of the score was between 0-24.
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There were 6 positive items (1.1, 1.2, 2.3, 2.4, 3.1, 3.4) and 6 negative items (1.3,
14,2.1,22,32,3.3)

There were three rating scales for each item.

Positive item Negative item
Agree 2 0
Unsure 1 1
Not-agree 0 2

Health belief was determined by using the score of percentile as a cut-off point.
Subjects were classified into 3 groups as follows:

Low health belief = the subjects who had the score
< 34" percentile (total score<15).

Moderate health belief

the subjects who had have the
score 34™ -66™ percentile (total score=15-17).

High health belief = the subjects who had the score
equal or greater than the 67" percentile (total score > 18).

Measurement of blood pressure

The investigator measured blood pressure in all subjects. The measurements of
the status of disease control used a protocol adapted from procedures recommened by
the American Heart Association (32)

- All subjects was asked to refrain from vigorous exercise, no drink
coffee/tea/alcohol, and smoking at least 30 minutes before their blood pressure
measurement.

- A standardized mercury sphygmomanometer with an appropriate cuff size was
used to ensure accurate measurement. The bladder within the cuff encircled at least
80% of the arm.

- The subjects should sit quietly with the back supported for 5 minutes and so the
midpoint of upper arm is at the level of the heart.

- The subject was measured blood pressure for two times in every visit. The first
measurement was taken approximately 5 minutes after the subjects were seated, and
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second measurement taken approximately 5 minutes after the first. Additional reading
should be averaged SBP and DBP.

- Inflate the bladder quickly to a pressure 20 mmHg above the systolic pressure
and deflate the bladder 3 mmHg every second.

- Record the first appearance (phase I) was used to define systolic blood pressure
and the disappearance (phase V) is used to define diastolic blood pressure.

- Body weight was measured by sliding-weight scales and the subjects must wear

light clothes, take off shoes and not carry heavy objects.

Materials used in this study were verified by :

Validity and Reliability

1. Content validity

The questionnaires were inspected by principle adviser and co-adviser to validate
the content in accordance with the objective of the research. Then, the questionnaires
were improved according to their recommendations. And it was subsequently tested
with the group of 30 hypertensive patients at Sauk Primary Care Unit, Nan province
before data collection began.

2. The Sphygmomanometer and Sliding-weight scales were standardized by a

technician.

Data collection

Data were collected from essential hypertensive patients who received treatment
at Sauk Primary Care Unit in Nan Province, for at least six months before the
beginning of the study. The questionnaires were distributed and used with all of the
samples. Only one interviewer, the researcher, fill out all questionnaires and recorded

some data from the patients’s medical record (OPD card).

Protect of the human subjects
Before collecting data, the investigator provided the consent form (appendix) to

the subjects for protection of the human subjects. The participants were free to refuse
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to answer any question that they did not want to discuss. The individual answer would
be kept confidential and only whole result would be reported.

Data analysis

The statistics used in data analysis are:

1. Descriptive statistics which showed frequency, percentage, mean and standard
deviation.

2. Inferential statistics

2.1 Univariate analysis.

P-value from Chi-square or Fisher’s exact test were used to compare each of
the independent risk factors. This analysis is to test the relationships between factors
and blood pressure control.

2.2 Multivariate analysis.

Logistic regression analysis was performed to simultaneously control the

confounders and to assess possible interaction.
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CHAPTER IV
RESULTS

Data collection was conducted at Suak Primary Care Unit, Nan province. Three
hundred and ten hypertensive cases were recruited in this study.

The results of the study are presented as follows:

1. General and socio-demographic characteristics

2. Characteristic of variables associated with blood pressure control in essential
hypertension (Univariate analysis)

3. Characteristic of variable associated with blood pressure control in essential

hypertension by controlling other confounders (Multiple logistic regression analysis)

1. General and socio-demographic characteristics : general and socio-demographic
characteristics consist of blood pressure control, demographic and biological
characteristics, health behaviors, treatment co-operation and psychosocial
characteristics.

1.1 Blood pressure control (Table 3)

About two-third of subjects showed either systolic blood pressure of 140 mmHg
or greater or diastolic blood pressure of 90 mmHg or greater (65.2%). Only 34.8% of
the subjects had blood pressure lower than 140/90 mmHg.
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Table 3 : Number and percentage of essential hypertensive patients by blood

pressure control

Subjects
Blood pressure control Number Percentage
(n=310)
Blood pressure control
Controllable (lower than 140/90 mmHg) 108 34.8
Uncontrollable (140/90 mm Hg or higher) 202 65.2

1.2 Demographic and biological characteristics of the subjects such as gender,
age, marital status, education level, occupation, adequacy of income, duration of
hypertensive treatment, family history of hypertension and body mass index (BMI)

were presented in Table 4.

Gender
The majority of the subjects were female (62.9%), whereas the minority were
male (37.1%).

Age

The largest age-group of subjects were 50 — 59 years. The second and third
largest groups were older than 70 years and 60 — 69 years (29.0% and 25.5%
respectively). Only 1.3% were less than 40 years. The mean age of the subjects was
61.89 + 11.15 years.

Marital status
Most of the subjects were married (81.0%), 18.1% were widowed, divorced or

separated and only 1.3% were single.
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Education level
Most of the subjects had completed primary school (66.8%). Moreover, those
with no education and those completing secondary school account were 30.0% and

2.6% respectively. Only the small group had completed high school (0.6%).

Occupation
The largest group of subjects were farmer (52.3%). The second and third largest

groups were housewife or unemployed and laborer (40.6% and 3.9% respectively).

Adequacy of income

The majority of the subjects had an adequate income with no saving (59.4%),
fewer had inadequate income (22.9%). The smallest group had adequate income with
saving (17.7%).

Duration of hypertensive treatment

The majority of the subjects had hypertensive treatment for 1-5 years (83.2%),
with fewer had 6-10 years (12.9%). Only 3.9% had hypertensive treatment for more
than10 years. The mean duration of hypertensive treatment was 3.94 + 3.45 years.

Family history of hypertension
The majority of the subjects had no family history of hypertension (81.0%).
Whereas the minority had family history of hypertension (19.0%).

Body mass index (BMI)
The majority group of the subjects had normal weight (75.8%). Whereas the
minority had over weight (24.2%). The mean BMI was 22.28 + 3.79 kg/m®.
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Table 4 : Number and Percentage of essential hypertensive patients by

demographic and biological characteristics

Total
Factors Suak Nasao Number %
Number % Number %  (n=310)
Gender
- Female 70 41.9 45 315 115 37.1
- Male 97 58.1 98 68.5 195 62.9
P-value = 0.075
Age (years)
-< 40 1 0.6 3 2.1 4 1.3
-40-49 18 10.8 23 16.1 41 13.2
-50-59 54 32.3 42 29.4 96 31.0
- 60 - 69 50 29.9 29 20.3 79 25.5
->70 44 26.3 46 32.2 90 29.0
Min. 39 37 37
Max. 92 87 92
Mean + SD 62.37+10.45 61.26+11.93 61.89 + 11.15
P-value = 0.140
Marital status
- Married 3 1.8 0 0 3 1.3
- Single 133 79.6 118 82.5 251 81.0
- Widowed, Divorced, 31 18.6 25 17.5 56 18.1
Separated
P-value = 0.260
Education level
- No education 49 29.3 44 30.8 93 30.0
- Primary school 113 67.7 91 63.6 207 66.8
- Secondary school 3 1.8 8 5.6 8 2.6
- High school 2 1.2 0 0 2 0.6

P-value = 0.080
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Table 4 : Number and Percentage of essential hypertensive patients by

demographic and biological characteristics (continued)

Total
Factors Suak Nasao Number %

Number % Number %  (n=310)
Occupation
- Housewife or 78 46.7 48 33.6 126 40.6
unemployed
- Farmer 73 43.7 89 62.2 162 52.3
- Laborer 9 5.4 3 2.1 12 3.9
- Office employee 2 1.2 0 0 2 0.6
- Vendor 2 1.2 3 2.1 5 1.6
- Enterprise 2 1.2 0 0 2 0.6
- Other 1 0.6 0 0 1 0.3

P-value = 0.014
Adequacy of income
- Inadequate 9 54 62 43.4 71 22.9
- Adequate but no saving 110 65.9 74 51.7 184 59.4
- Adequate with saving 48 28.7 7 4.9 55 17.7
P-value < 0.001

Duration of hypertensive
treatment (years)
-1-5 145 86.8 113 79.0 258 83.2
- 6-10 16 9.6 24 16.8 40 12.9
->10 6 3.6 6 4.2 12 3.9
Min. 1 1 1
Max. 20 27 27
Mean + SD 3.58+2.97 4.36 +3.90 3.94 +3.45

P-value = 0.155
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Table 4 : Number and Percentage of essential hypertensive patients by

demographic and biological characteristics (continued)

Total
Factors Suak Nasao Number %
Number % Number %  (n=310)

Family history of
hypertension

- Yes 32 19.2 27 18.9 59 19.0
- No 135 80.8 116 81.1 251 81.0
P-value = 1.000

Body Mass Index (BMI)

- Normal weight 139 83.2 96 67.1 235 75.8

- Over weight 28 16.8 47 32.9 75 24.2

Min. 13.37 30.83 13.37

Max. 13.79 36.34 36.34

Mean + SD 21.71+3.40 22.94+4.10 22.28+3.79
P-value = 0.002

1.3 Health behavior (Table 5)

Health behavior consisted of eating habit, physical activity, alcohol

consumption and stress management.

Eating habit
More than half of subjects had healthy eating habit (53.9%) and a smaller
group had unhealthy eating habit (46.1%).

Physical activity
The majority of the subjects had healthy active (80.6%), with fewer had
sufficiently active (14.2%). Only the small group had insufficiently active (5.2%).
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Alcohol consumption
The majority of the subjects did not drink alcohol (90.1%), with fewer had
moderate drinking (5.5%) and 3.9% had high drinking.

Stress management
More than half of the subjects had good stress management (56.5%) and a

smaller group had a poor stress management (43.5%).

Table 5 : Number and Percentage of essential hypertensive patients by health

behaviors
Total
Factors Suak Nasao Number %
Number % Number %  (n=310)
Eating habit
- Healthy 106 63.5 61 42.7 167 53.9
- Unhealthy 61 36.5 82 57.3 143 46.1

P-value < 0.001
Physical activity

- Healthy active 144 86.2 106 74.1 250 80.6

- Sufficiently active 16 9.6 28 19.6 44 14.2

- Insufficiently active 7 4.2 9 6.3 16 5.2
P-value = 0.024

Alcohol consumption

- Non drinking 149 89.2 132 92.3 281 90.1

- Moderate drinking 15 9.0 2 1.4 17 55

- High drinking 3 1.8 9 6.3 12 3.9
P-value = 0.002

Stress management

- Good stress management 121 72.5 54 37.8 175 56.5

- Poor stress management 46 27.5 89 62.2 135 43.5
P-value < 0.001
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1.4 Treatment co-operation (Table 6)

Treatment co-operation consisted of following nurse’s appointment and drug
usage.

Following nurse’s appointment

The most of the subjects kept the nurse’s appointment (63.9%), whereas 36.1%

missed the appointment.

Drug usage

The largest group of subjects used drug both in the day before interview and the
day of the interview (62.6%). The second and third largest groups were not used drug
both yesterday and the day of the interview, used drug in the day before interview but
not used in the day of the interview (25.5%, 11.3% respectively). Only 0.6% not used

drug in the day before interview but used in the day of the interview.

Table 6 : Number and Percentage of essential hypertensive patients by treatment

co-operation

Total
Factors Suak Nasao Number %
Number % Number %  (n=310)

Following nurse’s

appointment

- Kept appointment 101 60.5 97 67.8 198 63.9
- Missed appointment 66 39.5 46 32.2 112 36.1
P-value = 0.179

Drug usage

- Yesterday and today 114 68.3 80 55.9 194 62.6

- Today but not yesterday 1 0.6 1 0.7 2 0.6

- Yesterday but not today 15 9.0 20 14.0 35 11.3

- Not yesterday and not 37 22.2 42 29.4 79 25.5
today

P-value = 0.078
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1.5 Psychosocial support (Table 7)
Psychosocial support consisted of social support and health belief.

Social support

According to the research findings, 66.1% of the subjects had someone who
reminded them to see doctor/nurse, 91.3% had someone who could take very good
care of them, 93.9% had someone who relieved their work when they were sick,
87.1% had someone who supported them financially, and 96.1% had someone who

advised them on their health.

Health belief
The largest group of subjects had high health belief (48.1%) and the second had
low health belief (26.1%). The smallest group had moderate health belief (25.8%).

Table 7 : Number and Percentage of essential hypertensive patients by

psychosocial support

Total
Factors Suak Nasao Number %
Number % Number %  (n=310)

Social support each items

1.Have someone to remind

them to see doctor/nurse

- Yes 68 40.7 137 95.8 205 66.1

- No 99 59.3 6 4.2 105 33.9
P-value < 0.001

2. Have someone can take

very good care of them

- Yes 143 85.6 140 97.9 283 91.3

- No 24 14.4 3 2.1 27 8.7
P-value < 0.001
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Table 7 : Number and Percentage of essential hypertensive patients by

psychosocial support (continued)

Total
Factors Suak Nasao Number %
Number % Number %  (n=310)

3. Have someone to relieve

their work when they are

sick

-Yes 150 89.8 141 98.6 291 93.9

- No 17 10.2 2 1.4 19 6.1
P-value = 0.003

4. Have someone can

support their financially

- Yes 135 80.8 135 94.4 270 87.1

- No 32 19.2 8 5.6 40 12.9
P-value = 0.001

5. Have someone can

advise them on their health

- Yes 156 93.4 142 99.3 298 96.1

- No 11 6.6 1 0.7 12 3.9
P-value = 0.017

Health belief

- Low 12 7.2 69 48.3 81 26.1

- Moderate 27 16.2 53 37.1 80 25.8

- High 128 76.6 21 14.7 149 48.1

P-value < 0.001
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2. The relationship between factors and blood pressure control by Univariate

analysis

Demographic and biological characteristics (Table 8)

There was no association between gender, age, marital status, education,
occupation, the duration of hypertensive treatment, family history of hypertension and
body mass index and blood pressure control. However, adequacy of income and BMI
were significantly associated with blood pressure control (p = 0.002 and 0.047,
respectively).

The subjects who had adequate income with saving were 3.28 times more to have
controlled blood pressure than the subjects who had inadequate income (95% CI, 1.55-
6.97) and the subjects who had normal weight were 1.80 times more to have controlled
blood pressure than the subjects who had over weight (95% CI, 1.00-3.22).

Table 8 : Association between demographic and biological characteristics and

blood pressure control

Controlled Uncontrolled
Factors group group OR 95%ClI P-
value
N % N %

Gender

- Female 70 359 125 641 1.00

- Male 38 330 77 67.0 0.88 0.54-1.43 0.611
Age (years)

-< 40 2 50.0 2 50.0 1.00

-40-49 20 4838 21 51.2 0.95 0.12-7.42 0.963
-50-59 29 302 67 69.8 043 0.06-3.22 0.414
- 60 - 69 23 291 56 709 041 0.06-3.09 0.388

->70 34 378 56 62.2 061 0.08-451 0.626




Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Epidemiology) / 55

Table 8 : Association between demographic and biological characteristics and

blood pressure control (continued)

Controlled Uncontrolled
Factors group group OR 95%ClI P-
value
N % N %

Marital status

- Married 86 343 165 65.7 1.00

- Single 1 333 2 66.7 0.96 0.09-10.73 0.973
- Widowed,Divorced, 21  37.5 35 625 1.15 0.63-2.10 0.646
Separated

Education level

- No education 29 312 64 68.8 1.00

- Primary school 78 377 129 623 133 0.79-225 0.278
- Secondary school 1 10.0 9 90.0 0.25 0.03-2.03 0.192
and High school

Occupation

- Housewife or 50 394 77 60.6 1.00

unemployed

- Farmer 49 302 113 698 0.67 0.41-1.09 0.106
- Laborer 6 50.0 6 50.0 154 0.47-5.04 0.476
- Office employee 1 50.0 1 50.0 154 0.09-25.19 0.762
- Vendor and 2 28.6 5 714 0.62 0.12-3.30 0.571
Enterprise

Adequacy of income

- Inadequate 18 254 53 746 1.00

- Adequate but no 61 332 123 66.8 146 0.79-2.71 0.229
saving

- Adequate with 29 527 26 473 3.28 1.55-6.97 0.002

saving
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Table 8 : Association between demographic and biological characteristics and

blood pressure control (continued)

Controlled Uncontrolled
Factors group group OR 95%CI P -
value
N % N %

Duration of
hypertensive

treatment (years)

-1-5 88 341 170 659 1.00
- 6-10 14 35.0 26 65.0 1.04 0.52-2.09 0.912
->10 6 50.0 6 50.0 193 0.61-6.17 0.266

Family history of

hypertension

- Yes 17 2838 42 71.2 1.00

- No 91 363 160 63.7 0.71 0.38-1.32 0.282
Body Mass Index

(BMI)

- Normal wieght 89 379 146 621 1.00

- Overweight 19 253 56 747 180 1.00-3.22 0.047

Health behaviors (Table 9)

There was no association between physical activity and stress management and
blood pressure control. However, eating habit and alcohol consumption were
significantly associated with blood pressure control (p-value = 0.019 and 0.048,
respectively).

The subjects who had healthy eating habit were 1.77 times more to have
controlled blood pressure than the subjects who had unhealthy eating habit (95% ClI,
1.10-2.85) and the subjects who had moderate drinking were 9.78 times more to have
controlled blood pressure than who had high drinking (95% CI, 1.02-93.50).
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Table 9 : Association between health behaviors and blood pressure control

Controlled Uncontrolled

Factors group group OR 95%CI p-
value
N % N %

Eating habit

- Unhealthy 40 280 103 720 1.00

- Healthy 68  40.7 99 59.3 1.77 1.10-2.85 0.019

Physical activity

- Insufficiently active 7 43.8 9 56.3 1.00

- Sufficiently active 12 273 32 727 048 0.15-1.59 0.229

- Healthy active 89 356 161 644 071 0.26-1.97 0.512

Alcohol

consumption

- High drinking 1 8.3 11 91.7 1.00

- Moderate drinking 8 47.1 9 529 9.78 1.02-93.50 0.048

- Non drinking 99 352 182 648 598 0.76-47.03 0.089

Stress management

- Poor stress 42 311 93 68.9 1.00

management

- Good stress 66 377 109 623 134 0.83-216 0.227

management

Treatment co-operation (Table 10)

There was no association between following nurse’ appointment and drug usage

and blood pressure control.
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Table 10 : Association between treatment co-operation and blood pressure

control

Controlled Uncontrolled
Factors group group OR 95%ClI p-
value
N % N %

Following nurse’s

appointment

- Missed appointment 36 321 76 679 1.00

- Kept appointment 72 364 126 63.6 121 0.74-1.97 0.454

Drug usage

- Not yesterday and 25 316 54 68.4 1.00

not today

- Yesterday but not 12 343 23 65.7 1.13 0.49-2.62 0.781
today

- Yesterday and today 71  36.2 125 638 123 0.70-2.14 0471
& Today but not
yesterday

Psychosocial support (Table 11)

Social support item 1 was significantly associated with blood pressure control (p
<0.0001). The subjects who had no one to remind them to see doctor/nurse were 2.45
times more to have controlled blood pressure than the subjects who had someone to
remind them (95% CI, 1.50-4.00). But there were no association between blood
pressure control and social support other items.

Health belief was significantly associated with blood pressure control (p = 0.031).
The subjects who had high health belief were 1.93 times more to have controlled
blood pressure than who had low health belief subjects (95% CI, 1.06-3.49).
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Table 11 : Association between psychosocial support and blood pressure control

Controlled Uncontrolled

Factors group group OR 95%ClI p-
value
N % N %

Social support each

items

1.Have someone to

remind them to see

doctor/nurse

- Yes 57 278 148 722 1.00

-No 51 486 54 514 245 1.50-4.00 <0.001

2. Have someone can

take very good care

of them

- Yes 95 336 188 66.4 1.00

-No 13 481 14 51.9 184 0.83-4.07 0.133

3. Have someone to

relieve their work

when they are sick

- Yes 100 344 191 65.6 1.00

- No 8 421 11 57.9 139 0.54-356 0.494

4. Have someone can

support their

financially

- Yes 93 344 177 65.6 1.00

- No 15 375 25 62.5 1.14 0.57-2.27 0.705
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Table 11 : Association between psychosocial support and blood pressure control

(continued)

Controlled Uncontrolled

Factors group group OR 95%ClI p-
value
N % N %

5. Have someone can

advise them on their

health

- Yes 103 346 195 56.4 1.00

- No 5 417 7 58.3 135 0.42-437 0.614

Health belief

- Low 21 259 60 74.1 1.00

- Moderate 27 33.8 53 66.3 1.46 0.74-2.87 0.279

- High 60 40.3 89 59.7 193 1.06-3.49 0.031

3. The relationship between factors and blood pressure control by

Mutivariate analysis (Table 12)

The univariate analysis did not take into account the influence of confounding

factors which may have affected the relationship between factors and blood pressure

control in essential hypertensive patients. This problem could be solved by multiple

logistic regression analysis. The factors used in the multivariate analysis were the ones

with significant association in the univariate analysis. They were adequacy of income,

eating habit, alcohol consumption, social support item 1 and health belief.

Finally, multivariate analysis was found two variables that had significant

association with blood pressure control. They were adequacy of income and social

support item 1 (Have someone to remind them to see doctor/nurse).
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Table 12 : Association between factors and blood pressure control by using

multiple logistic analysis

Factors Adjust OR 95% ClI p-value
Adequacy of income
- Inadequate 1.00
- Adequate but no saving 1.15 0.60-2.20 0.677
- Adequate with saving 2.51 1.14-5.56 0.023

Social support item 1.

Have someone to remind them to

see doctor/nurse

- Yes 1.00

-No 1.95 1.14-3.32 0.015

The following variable were included in logistic regression analysis : adequacy of
income and social support item1 (Have someone to remind them to see doctor/nurse)
were showed statistically significant independent associations with blood pressure

control.

In this study, data was collected from essential hypertensive patients who
received treatment at Sauk Primary Care Unit (PCU Sauk) in Nan Province. PCU Suak
had two health teams in two health centers. In this study the subjects who had received
treatment from different health team had different blood pressure control (p-value
<0.0001, 95% Cl, 1.66 — 4.46). (Table 13)
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Table 13 : Association between health team and blood pressure control

Controlled Uncontrolled

Factors group group OR 95%ClI p-
value
N % N %
Public Health Team
Team 1 33 23.1 110 76.9 1.00
Team 2 75 449 92 55.1 272 1.66-4.46 <0.001
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CHAPTER V
DISCUSSION

This study found only 2 factors named “adequacy of income” and “having no one
to remind them to meet doctor/nurse” were significantly associated with blood
pressure control in essential hypertensive patients ( OR = 2.51 and 1.95, respectively ),

while the other factors were not. The details will be discussed as follows.

1. Discussion on study design and methodology

This study was designed as a cross-sectional study. The data were collected in a
limited period of time (1 February 2007 — 30 April 2007). Health behavior, treatment
co-operation, and psychosocial support of subjects were assessed by interview. Since
this method was very subjective and difficult to get reliable data, the measurement
may have some errors. The errors might be caused by the following matters.

- Non-standardization of instrument: The error might happen especially in health
behavior data. Because it was recorded as usual health behaviors which may miss from
the actual ones in the day of interview.

- Lacking of patient’s co-operation: Since the researcher is a health technician in
Sauk Primary Care Unit, the subjects might be feared to answer the questions,
especially the question about drug usage. Most subjects answered that they used drug
in both the day of interview and the day before interview even though they did not use
them. Moreover, they tended to reported only positive behaviors such as don’t drink
alcoholic beverage, don’t consume high sodium and high fat food, and do regularly
exercise.

- Quantification of health behavior: The health behavior cannot be quantified.
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Chi-square was used to compare each of the independent risk factors. This
analysis was used to test the association between factors and blood pressure control.
The result showed that 5 factors named adequacy of income, eating habit, alcoholic
beverage consumption, having no one to remind them to meet doctor/nurse, and
health believe were associated with blood pressure control (OR= 3.28, 1.77, 9.78, 2.45
and 1.93, respectively). However, this outcome has an influence of confounding
factors. The researcher solved this problem by using multiple logistic regression
analysis instead. Then, it was found that only 2 factors named adequacy of income and
having no one to remind them to meet doctor/nurse were significantly associated with

blood pressure control (OR = 2.51 and 1.95, respectively).

2. Discussion on study results

2.1 Blood pressure control

In this study, the patients who can control their blood pressure means the patients
who had blood pressure level lower than 140/90 mmHg on the day of interview. It was
found that only 34.8% of patients could control their blood pressure while the other
65.2% could not. This result was much closed to the finding of Suthimeth (86) who
conducted the study in Nonthaburi province which resulted 34.1% and 65.9%
respectively. However, the finding of Sudarat (85) who conducted the study in
Lopburi province resulted a bit different (43.2% and 56.8% respectively). Both
studies of Suthimeth and Sudarat had used the same controlling criteria (140/90

mmHg) and measuring method as this study.

2.2 Demographic and biological factors

- Demographic characteristics

In this study, age, sex, marital status, educational level, occupation, the duration
of treatment, and family’s history of hypertension were not associated with blood
pressure control. This result was not aligned with a previous study of Suthimate (86)

which found that marital status was associated with blood pressure control. The
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married subjects can better control their blood pressure than the single subjects
(OR=5.48, 95%CI 1.217-24.670, p = 0.027).

Only adequacy of income that was significantly associated with blood pressure
control (p = 0.023) in this study. This result was consistent with the previous studies
(82, 92, 96, 100) which found that income had positive relation with self-care ability
of patient, income were associated with health behavior support, and different income
patients had significantly different lifestyle. In contrast, this result was inconsistent
with some previous studies (85, 86-87) which found that income was not associated

with blood pressure control in essential hypertensive patients.

- Biological factors

In this study, body mass index (BMI) was not associated with blood pressure
control. The result was consistent with a previous study by Sudaratana (85), but it was
inconsistent with a previous study by Suthimate (86) which found that BMI was
associated with blood pressure control (OR=1.734, 95%CI 1.09-2.75, p= 0.008).

2.3 Health behavior

In this study, health behavior was assessed by interview. It was reported as usual
health behavior which did not specify actual health behavior in recent day or the day
of interview, while blood pressure level was measured in the day of interview.
Moreover, this factor was very subjective and difficult to get a reliable data, because
the subjects might have information bias. In addition, it was difficult to clearly
estimate their sodium intake per day, energy expenditure per day and, quantity of

alcohol intake. The details can be discussed as follows.

- Eating habit

Eating habit was not significantly associated with blood pressure control. This
outcome may be caused by the measuring method. In this study, eating habit was
assessed by recording the consumption frequency of high sodium, high fat, and DASH
food of patients in usual day which might different from the actual consumption in the

day of interview. In addition, because of data distort, in data analysis processing, the
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researcher had included frequency of high sodium, high fat and DASH food
consumption together. These might caused the non-significantly association.

- Physical activity

Physical activity was not associated with blood pressure control. The result of
this study was inconsistent with the finding of previous studies (113, 114-116) which
found that aerobic exercise could reduce SBP and DBP. It might be resulted from
different study design since those studies were designed as interventional studies.
However, this study was consistent with a previous study of Vipa (87) which found
that the exercise was not associated with blood pressure control. The same way to this
study, Vipa recorded style of physical activity, frequency of physical activity per week
and, duration of physical activity per day by using a questionnaire. In addition, the
obtained data might be missed from the actual data in the day of interview. Moreover,
this study was difficult to get a reliable data especially frequency of activities, because
the subjects might have information bias and could not clearly estimate their energy

expenditure per day.

- Alcohol consumption

Alcohol consumption was not significantly associated with blood pressure
control. It was inconsistent with some interventional studies in a review of literature
which revealed that alcohol consumption related to blood pressure control (39, 50,
123, 126). However, the result might be caused by different study design. In contrast,
this study was consistent with some previous studies (85, 86, 87) which used
questionnaire in the same way of this study. They found that alcohol consumption
was not associated with blood pressure control. The obtained data might be different
from the actual data in the day of interview since they were recorded as consumption
in usual. Therefore, this result might also be caused by the insufficient instrument. It
had low reliability and had information bias as it could not directly measure quantity

of alcohol consumption in the day of interview.
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- Stress management

Stress management was not associated with blood pressure control. The result of
this study was inconsistent with the finding of previous studies (85, 86, 87) which
found that stress was associated with blood pressure control. This result might be
caused by the different of exposure measurement. The previous studies (85, 86, 87)
measured the stress by stress test questionnaire while this study measured by stress
management questionnaire. In addition, the data were recorded as last 6 month
management which might be missed from the actual data in recent day or the day of

interview.

2.4 Treatment co-operation

- Nurse’s appointment

Missing appointment was not associated with blood pressure control. The result
was consistent with some previous studies (85, 86). This result might be caused by the
definition of missing appointment. Because the missing appointment was defined as
“patients who missed appointment one time in 3 last months.” The subjects might
miss the appointment in the first month but keep appointment in recently day or day of
interview. Therefore, missing appointment had no relationship with blood pressure

control in this study.

- Drug usage

In this study, drug usage was not associated with blood pressure control. The
result was inconsistent with some previous studies (85, 86, 87), which found that drug
usage or drug compliance was associated with blood pressure control. This difference
might be caused by the different pattern or term of questionnaire. This study
concentrated on drug usage only on the day of interview and the day before interview
to correlate with blood pressure which was assessed on the day of interview. However,
assessing drug usage by interview only might be caused by information bias as
mentioned earlier.

- Lacking of patients’ co-operation: Since the researcher is a
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health technician in Sauk Primary Care Unit, the subjects might be feared to answer
the questions, especially the question about drug usage. Most subjects answered that
they used drug both the day of interview and the day before interview even though
they did not use them.

- Researcher did not attend in doses and how to used antihypertensive drug. The
subjects might take drug in inappropriate dose or time.

The researcher had later paid attention on health service system of hypertensive
treatment in health center and found that Suak Primary Care Unit had hypertensive
treatment guideline from Nan hospital, but the guideline was not clear about when to
adjusted appropriate drugs to lower blood pressure. In addition, from OPD record, the
researcher had randomized 30 patients who could not control their blood pressure to
lower than 140/90 mmHg in continuous of 3 times, and found that they did not receive

drug adjustment from nurse.

2.5 Psychosocial support

- Social support

Only social support item 1 (having no one to remind them to meet doctor/nurse)
was associated with blood pressure control. However, this study found that social
support item 1 was reverse association. It means that the subjects who have no one to
remind them to meet doctor/nurse can better control their blood pressure than the
subjects who have one to remind them to meet doctor/nurse (OR=1.95, 95%CI 1.14-
3.32, p = 0.015). This result can not be explained.

- Health belief

In this study, health belief was not associated with blood pressure control. This
study was consistent with some previous studies (85, 87), which found that health
belief was not associate with blood pressure control. The error may happen since some
questions were difficult to understand such as question 1.3-have a migraine headache
(one side headache), 2.1-hypertention is not vitally harmful, 2.2-hypertension can be
cured of, and 3.2-running with short step and aerobic dancing can increase the blood

pressure level.
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Limitation of the Study

1. A cross-sectional design was conducted for this study to explain the
relationship between patient’s variables and blood pressure control among essential
hypertensive patients. Using this design, a conclusion about causal relationship cannot
be drawn. This design also has a limitation in making an assessment of changes over
times of blood pressure control.

2. This study was conducted among the patients at Sauk Primary Care Unit so
that the result might not apply to other group.

3. In this study, health behavior was assessed by interview. It was reported as
usual health behavior which did not specify actual health behavior in recent day or the
day of interview, while blood pressure level was measured in the day of interview.
Moreover, this factor was very subjective and difficult to get a reliable data, because
the subjects might have information bias. These might caused the non-significantly
association between health behavior and blood pressure control.

4. In this study researcher was concerned only about patient’s factors, but data
were collected from essential hypertensive patients who received treatment at Sauk
Primary Care Unit (PCU Suak) in Nan Province, which divides two health teams in
two health centers. There was the difference in health service and patient’s
characteristics between health team/center.* This issue may have influence on blood

pressure control.

*In this study, data were collected from essential hypertensive patients who received treatment at

Sauk Primary Care Unit (PCU Suak) in Nan Province. PCU Suak has two health teams in two health
centers. Two health teams have the following differences.

- The number of staff

- Health service or treatment system

- Follow up and appointment system
Furthermore, the patients in two health centers have the following difference. (Table 4 - 7)

- Demographic and biological characteristics such as occupation, adequacy of income and BMI ( p
=0.014, < 0.001 and 0.002 respectively).

- Health behavior such as eating habit, physical activity, alcohol consumption and stress
management ( p < 0.001, = 0.024, 0.002 and < 0.001 respectively).
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- Psychosocial support such as social support item 1, 2, 3, 4, 5 (p < 0.001, < 0.001, = 0.003, 0.001
and 0.017 respectively) and health belief ( p < 0.001).

The above variables were included in multiple logistic regression analysis. There was the
significant difference in blood pressure control between patients who was treated with different
team/center (p <0.0001, 95% CI, 1.66 — 4.46). (Table 13)



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Epidemiology) / 71

CHAPTER VI
CONCLUSION

This study was a cross-sectional study to find factors associated with blood
pressure control in 310 essential hypertensive patients who received treatment at Sauk
Primary Care Unit, Muang district in Nan province between February 1 and April 30,
2007. The objective of this study was to identify factors associated with blood pressure
control. The investigator collected the data from subjects and also reviewed their
medical records. The variables in this study included demographic and biological
characteristics, health behavior, treatment co-operation and psychosocial support.
After controlling confounder by using multiple logistic regression analysis, the result
of this study showed that factors that had significant association with blood pressure
control among were adequacy of income (OR.g; = 2.51, 95% CI 1.14-5.56, p = 0.023)
and social support item1 which is having no one to remind them to meet doctor/nurse
(ORqgj = 1.95, 95% CI 1.14-3.32, p = 0.015).

Recommendation based on study result

According to the findings, the subject who can not control their blood pressure to
lower than 140/90 mmHg are 202 from 310 (65.2%), which is quite high. Therefore,
the health providers should pay more attention to this problem. The result of this study
have shown that few patient’s factors were associated with blood pressure control
(adequacy of income and social support item1 which is having no one to remind them
to meet doctor/nurse). In this study, data were collected from essential hypertensive
patients who received treatment at Sauk Primary Care Unit (PCU Suak) in Nan
Province. PCU Suak has two health teams in two health centers. There was the
significant difference in blood pressure control between patients who was treated with
different team/center (p <0.0001, 95% CI, 1.66 — 4.46). Therefore, it could be

concluded that the different health team/center has influenced the blood pressure
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control of patients. The subjects who had received treatment from different health
team had different blood pressure control. This result have shown that health service
system from health providers is very important for controlling the blood pressure of
patients. Therefore, the health providers should have effective health service system
which includes appointing, following up and providing the clear treatment guideline
especially the guideline in anti-hypertensive drug adjustment, counseling and
referring. It is very important that all health centers have to follow this guideline

strictly.

Recommendation for further study

1. The further study may use other of study design such as cohort study in
order to increase acceptability of the study.

2. The factors that should be added to future studies include:

2.1 Health service system in health center
2.2 Medication system of nurse in health center

3. Health behavior should be measured with an objective mean to reduce
information bias and to increase acceptability of the study.

4. This kind of study should be repeated in other PCU or other district. This
study enrolled patients at Sauk Primary Care Unit so that the result might not apply to
other group.

5. Qualitative research method should be used for further study to explore the
actual cause of health behavior and health belief.
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