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ABSTRACT

A decade ago diarrhea was the leading cause of death

among children under five years of age in developing

countries. At present, diarrhea is still the second place

among the causes of child mortality.

This study examined various factors related to

diarrheal diseases among children under five years of age

in a province in the south of Thailand. Six hypotheses were

formulated to guide the study relating to preventive health

behaviors, socioeconomic factors, physical environment,

preventive health attitudes, religion (Buddhism and Muslim)

and religiosity, and the incidence of diarrhea.

Three methodological techniques were employed to assess

the hypotheses; focus group discussions, a cross sectional

survey, and the monitoring of the incidence of diarrhea.

Focus group sessions were conducted before and after the

survey. Altogether, 393 respondents were randomly selected

from two sub-districts in Songkla Province for the survey;

one sub-district from the Buddhist community and one sub

district from the Muslim community. These respondents were

mothers and/or guardians of children under five years of

age. Monitoring of the incidence of diarrhea among children

was conducted for four months after the survey by

interviewing the same respondents in the survey.
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The results from focus groups indicate that most

Buddhist respondents understood the concept of diarrhea

whereas most Muslim respondents did not view mild diarrhea

as diarrhea. More than half of the Buddhists drank

rainwater while the Muslims did not drink rainwater at all.

Both groups did not boil water from the well for drinking.

The findings from the survey and the monitoring of the

incidence of diarrhea show that: (1) the incidence of

diarrhea among children under five years of age did not

differ significantly when their mothers practiced fewer

preventive health behaviors regarding diarrhea; (2) mothers

who live in a better physical environment engaged in

preventive health behaviors more than mothers who lived in

a poor physical environment; (3) socioeconomic factors

(education and income) were not found to be significantly

associated with preventive health behaviors; (4)

religiosity was positively correlated to preventive health

behaviors and it was stronger for Muslims than BUddhists;

and (5) preventive health attitudes between Buddhists and

Muslims were significantly different.
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CHAPTER 1

INTRODUCTION

Worldwide, approximately 12.9 million children under

five years of age died in developing countries in 1990.

Over 60 percent of these child deaths each year are caused

by pneumonia, diarrheal diseases, or vaccine-preventable

diseases, or by some combination of the three (UNICEF,

1993).

Diarrheal diseases remain one of the most important

pUblic health problems in the world. They are major causes

of morbidity with attack rates ranging from two to twelve or

more illnesses per person per year in developed and

developing countries (Guerrant et al., 1990). Developing

countries have much higher diarrheal morbidity rates than

the developed countries. Diarrhea is also a major cause of

mortality among children in developing countries. In many

cases, the etiology of the diarrheal morbidity and mortality

is not well identified. Irrespective of the specific cause,

a variety of bacteria, viruses, and parasites have been

shown to precipitate the onset of intractable diarrhea.

Ten years ago, diarrhea was the first leading cause of

death among children. Most of these children died of

dehydration. Today, in major part due to the promotion of

oral rehydration therapy (ORT), a large number of children's
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lives have been saved. Diarrheal disease now assumes the

second place among the causes of child mortality.

Thailand, like other developing countries, has

encountered problems related to diarrheal diseases for many

decades. Here as well as in other countries, diarrheal

disease has been the leading cause of child mortality in

Thailand. The government National Five Year Health Plans

have focused on child disease since 1972 and sanitation and

rural community health since 1977.

STATEMENT OF THE PROBLEM

There are many factors related to the occurrence of

diarrheal diseases. Socioeconomic factors, lack of adequate

and safe water and poor sanitation, improper waste disposal,

a decline in breast feeding, poor nutritional status,

detrimental beliefs, attitudes, and perceptions, and poor

choices of health behavior all contribute to diarrheal

diseases. Diarrheal diseases are a major cause of

malnutrition among children in developing countries.

Studies have shown that frequent diarrheal disease stunts

the child's normal growth by reducing the appetite,

inhibiting the absorption of food, burning up calories in

fever, and draining away nutrients from the body (Cushing

and Anderson, 1982; Balistreri, 1984; and Bairagi et al.,

1987) .
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Diarrheal diseases are also a major cause of

dehydration in children under five years of age.

Approximately three million children die each year due to

diarrhea and more than 1.5 million die as a result of

dehydration. That places diarrhea in second place among the

causes of child death (UNICEF, 1993). The control of

diarrheal diseases has been achieved in developed countries

and has saved a large number of children's lives, whereas in

developing countries this is still a serious problem that

needs attention.

Diarrheal diseases in Thailand are regarded as one of

the major community health problems in the country. In

1991, the Ministry of Public Health (MOPH) reported that

diarrhea was the leading cause of morbidity and the sixth

leading cause of mortality for all ages (Division of

Epidemiology, MOPH, 1991; and Division of Health Education

and Health Planning, MOPH, 1991). The report from the

seventh National Five Year Plan (1992-1996) reveals that

diarrheal morbidity for all ages increased from 858.2 per

100,000 in 1985 to 1,318.9 per 100,000 in 1988. The MOPH

also reported that the mortality rate from diarrhea

increased from 0.9 per 100,000 population in 1980 to 2.6 per

100,000 in 1989 (Division of Health Education and Health

Planning, MOPH, 1991). The mortality from diarrheal

diseases among children under five years of age accounted

for 26.8 percent of all mortality in 1990 (Division of
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Health statistics, MOPH, 1992). It was reported that among

the under five group, diarrhea was the second most important

cause of mortality (Division of Family Health, MOPH, 1988)

In 1980, the MOPH introduced the National Control of

Diarrheal Diseases Program (NCDDP) which featured as one of

its major components, the promotion of oral rehydration

therapy and distribution of oral rehydration salts (ORS).

In the past decade, the MOPH and many private organizations

have also tried to promote sanitary latrines and improve the

water supply. Official national statistics show that the

percentage of households with sanitary latrines increased

from 41.7 percent in 1979 to 73.8 percent in 1990, and

families having adequate and safe drinking water improved

from 32.0 percent in 1982 to 74.4 percent in 1990 (Division

of Health Education and Health Planning, MOPH, 1991).

However, a study conducted by Tunyavanich et al., (1987)

indicated that not all the households having latrines use

them. In addition, statistics in the rural areas in the

south deviate from the national record, particularly in the

provinces which are predominantly Muslim. The wells, which

are the primary source for drinking water, are mostly

contaminated and the percentage of sanitary latrines is

generally lower than in the national statistics (Office of

Public Health in Pattani, Narathiwat, Yala, and Satun, MOPH,

1992). People in the south of Thailand, unlike other

regions of the country, prefer to drink unboiled water from
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wells rather than rainwater (Bradford, Tunyavanich and

Gould, 1992). The Thai government has promoted rainwater

catchment but, unfortunately, has not succeeded with

residents in this region of the country.

The Ministry of Public Health realizes this problem in

the five provinces in the south which are predominantly

Muslim and has emphasized in the National Five Year Plan an

attempt to improve the health status in these provinces.

The Ministry also acknowledged that religion has an effect

on beliefs and attitudes of the people in these five

provinces. As a consequence, the Ministry has tried to

implement the policy by accerelating more programs and

interventions in this area.

SIGNIFICANCE OF THE STUDY

Diarrhea is one of the major public health problems

which causes death especially in the developing countries.

A great effort has been made by policy makers, planners,

researchers, and health personnel to decrease mortality and

morbidity caused by diarrheal diseases. A vast number of

researches, programs, campaigns, and interventions have been

conducted and promoted in the past decades. These attempts

have received a certain level of success and have saved a

large number of lives each year.

The objective of this study is to explore factors

associated with diarrheal diseases in the south of Thailand
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and particularly in a province where there are two religious

groups; Buddhists and Muslims. The factors which were

investigated include preventive health behaviors regarding

diarrhea, physical environment, socioeconomic factors,

religiosity, and preventive health attitudes.

This study will improve our understanding of the causes

of diarrheal diseases, and differences in these causes, if

any, between Buddhist and Muslim communities. Results will

increase our understanding of the perception of diarrhea,

and attitudes toward some preventive health behaviors, e.g.,

boiling of drinking water, and food processing, storage, and

handling. The study will also provide information on the

importance of religion and religiosity as potential tools in

changing health behaviors to prevent diarrhea.

The information produced by this study will be useful

to the Royal Thai Government (RTG), non-governmental

organizations, and researchers of programs and interventions

such as those relating to rain catchment promotion,

sanitation promotion, and health promotion. The results

should apply in provinces where Buddhists and Muslims

reside.

OVERVIEW OF STUDY DESIGN

This study was carried out in Songkla Province, one of

the provinces in the south of Thailand (see map in Appendix

D). Songkla Province was selected because it has a
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population composed of Buddhists and Muslims. Moreover,

statistics reveal that the diarrheal morbidity in this

province is rather high compared to other provinces in the

south (Office of Public Health in Songkla, 1992).

Various research techniques were utilized in this

study: they include focus group discussions, a cross

sectional survey, and the monitoring of the incidence of

diarrhea. Qualitative data were collected from mothers of

children under five years of age residing within the area,

using focus group sessions before the survey. These allowed

us to obtain the information on the perception of diarrhea,

the treatment of diarrhea, knowledge, beliefs, attitudes,

and health behaviors regarding diarrhea. The information

gathered from the focus group sessions was used to formulate

and categorize the survey questionnaire. Focus group

sessions were also conducted after the survey within the

study area. These were used to gather more qualitative

information emphasizing drinking water (the reasons for not

boiling water for drinking).

A cross-sectional survey was conducted in two sub

districts; one Buddhist sub-district in Singhanakorn

District, and one Muslim sub-district in Rattapoom District.

Mothers of children under five years of age were randomly

selected for the interviews.

The monitoring of the incidence of diarrhea was carried

out for four months after the survey. The information on
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episodes of diarrhea, the severity of the diarrhea, and the

cause of diarrhea was collected on the youngest child under

five year of age from families whose mothers were previously

interviewed. The survey data were then related to the data

on the incidence of diarrhea for analysis.

The study design is further elaborated in Chapter 3.

ORGANIZATION OF THE DISSERTATION

This dissertation contains five chapters. Chapter 1,

the introductory chapter, describes diarrhea in general and

provides a statement of the problem under investigation. It

also includes factors associated with diarrhea in general,

the significance of the study to public health, and a brief

introduction to the study design.

Chapter 2 reviews the literature relating to child

health and diarrheal diseases in children. This chapter

describes factors associated with child health in general,

followed by factors more specifically affecting diarrheal

diseases. It includes a discussion on oral rehydration

therapy and ends with research questions and a general

conceptual framework of diarrheal diseases.

Chapter 3 describes the research methodology employed

in this study. The conceptual framework of the study is

presented as well as the hypotheses. Details on the study

design are provided including problems encountered from each
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research activity. Finally, variables, data analysis, and

limitations of the study are discussed.

Chapter 4 presents the research findings which include

findings from the focus group discussions, the survey data,

and the monitoring of the incidence of diarrhea. The last

chapter, Chapter 5, contains a discussion and the

conclusions of the study and the research findings and also

recommendations for future research and action.
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CHAPTER 2

LITERATURE REVIEW

INTRODUCTION

This chapter present3 a literature review describing

child health and the factors affecting it and is primarily

focused on diarrheal diseases. The review includes the

general concept of diarrhea and its causes along with

factors associated with diarrheal diseases. These factors

are environmental, nutritional, cultural, socioeconomic, and

health behaviors regarding diarrhea. Oral rehydration

therapy is also discussed, both oral rehydration salts and

the recent findings on the effectiveness of more traditional

therapy. After reviewing the past studies the research

questions are provided, followed by a discussion of a

general conceptual framework for the study of diarrheal

diseases.

CHILD HEALTH

Child health issues need a great deal of attention

since child mortality and morbidity are still very high

globally. In developed countries, infant and child

mortality rates have declined significantly, particularly in

the postneonatal rate due to the control of infectious

diseases and better nutrition. However, children during
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their first year of life still exhibit the highest death

rates. Low birthweight is the most important factor related

to child mortality, especially during the neonatal period

(Quilligan et al., 1981). In developing countries, on the

other hand, the child mortality rate is remarkably high,

largely due to infectious diseases, poor nutrition, and a

lack of basic knowledge regarding health. Approximately

12.9 million children under five years of age die each year

in developing countries. More than 60 percent of those

deaths are caused by pneumonia, diarrheal diseases, measles,

tetanus, whooping cough, and tuberculosis (UNICEF, 1993),

all preventable conditions.

Illnesses have important effects on dietary intake

among children. While most studies from developed countries

report no association between illness and physical growth,

those from developing countries report that common ailments,

particularly diarrheal diseases, are clearly associated with

poor physical growth (Martorell and Yarbrough, 1983). The

common pattern in developing countries is repeated

infectious diseases during childhood where as much as 30 to

40 percent of a child's life is spent SUffering

gastrointestinal, respiratory, or other infections (Belsey

and Royston, 1988). If a child is often sick, growth and

brain development, particularly in the early infancy period,

might be impacted.
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New born infants have an increased susceptibility to

infections, and morbidity and mortality from infections are

higher among infants than among older children and adults.

This pattern is attributed to specific as well as

nonspecific immunologic mechanisms, which are both immature

and antigenically inexperienced (Sahni and Chandra, 1983).

However, in developing countries, morbidity rates are also

high when children begin to eat supplementary foods. The

main cause of these high morbidity rates is diarrhea which

is one of the most serious problems affecting the health of

children (UNICEF, 1993).

FACTORS AFFECTING CHILD HEALTH

There are many factors that affect child health. Some

of these factors can be prevented more easily than others.

These factors include socioeconomic status, environmental

conditions, biological attribu.ter, cultural beliefs and

attitudes, and health services and communication.

socioeconomic Factors

Socioeconomic factors such as the income of parents,

education, type of household, marital status, and the size

of the family, all contribute to child health. The family

income both in developed and developing countries is related

to the health of the children. According to Wise and Meyers

(1988: 1171), poverty can increase the likelihood of poor
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health through two interrelated mechanisms: increased risk

for poor health and reduced access to those interventions

effective in minimizing the impact of this elevated risk.

Child mortality and morbidity rates in developing

countries are much higher than in developed countries.

Poverty is likely to be one of the most important underlying

factors; since for children poverty is associated with low

birthweight, malnutrition, lack of immunization, low

education, poor living conditions, etc.

In developed countries, though nutrition is much less

important today as a cause of death among children, proper

infant and child feeding remains one of the major concerns

for those who are responsible for child health. The

reduction of nutritional disorders in large part has been

due to the improvements in the economy and hygiene.

Improved nutrition has been one of the factors affecting the

growth and maturation of children. However, overnutrition

may be found within the most privileged population whereas

malnutrition is still a serious problem for nearly one-half

of the world's population. At present, one child in every

three in developing countries is prevented from full mental

and physical growth by persistent malnutrition (UNICEF,

1991). Many parents are unable to feed their children

adequately because of war or poverty. However, most

malnutrition occurs in homes where there is sufficient food

(UNICEF, 1991). The real cause is the frequency of illness
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and a lack of knowledge of how to appropriately feed the

child.

The parents' income is undoubtedly associated with

other socioeconomic factors such as the education of the

parents and the type of the household. Some exceptions may

apply to those who have high incomes but do not value high

education. It seems likely that educated parents may seek

more appropriate health care, have better knowledge on how

to take care of their child, and an awareness of diseases.

Molina et al. (1989) found that mothers' schooling was

directly related to the nutritional status of children.

Moreover, educated women appear to marry later and delay

child bearing.

Environmental Factors

In the broader sense, environment refers to all factors

that originate outside the individual such as drugs,

smoking, alcohol, poisoning, violence and injuries. More

narrowly, environmental factors refer to air, water, soil,

and chemical, as well as physical agents such as radiation,

humidity, heat, and altitude (Tyler and Sever, 1988).

A variety of agents generate a negative effect on

children's health. For example, increased levels of

pollutants in the air have an adverse effect on chronic

respiratory diseases such as asthma. Environmental exposure

to chemical and physical agents is potentially associated
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with childhood leukemia as well as other types of cancer

(Lagakos, Wessen and Zelen, 1986).

Poor hygiene due to environmental factors, such as

water supply and sanitation, are major problems related to

diarrheal diseases. The incidence of waterborne

communicable diseases associated with poor quality water are

quite crucial in many areas within developing countries; the

water is often contaminated by fecal organisms.

Living and working conditions are one of the more

important factors affecting health. People who live in

overcrowded areas are likely to have greater exposure to

diseases. For example, Schorling et ale (1990) found a high

correlation between living in urban slums and persistent

diarrhea.

Biological Factors

Infectious diseases are illnesses caused by pathogenic

organisms, e.g. viruses, bacteria, and parasitic protozoa.

However, disease is not the inevitable companion of

infection. Conditions are common in which individuals are

infected with the microorganism but which do not lead to

illness. Immunity plays a major role in dampening the

virulent microbe.

A baby is born with some immunity which is acquired

from the mother. Genetic traits may limit a microbe's

pathogenicity and these individuals would be more fit to
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survive than those individuals lacking the genes for

effective immunity. The immune system matures through an

appropriate diet as the child grows up (Desowitz, 1987).

CUltural Factors

Child health can be affected favorably or unfavorably

by culture. Most parents make considerable effort and

sacrifice to ensure the survival of their children. Parents

conform to traditions and believe that the child's well

being depends on adherence to these traditions. In some

societies these traditions protect the health of mothers and

children. For example, women are often separated from their

husbands for a period of time before an~ after delivery.

The women's responsibilities are to breast feed and take

care of her baby. During that period, she is generally fed

by relatives and does not have to do household chores.

However, many traditional beliefs and practices can

also damage the child's health. Such practices as

prechewing food by the mother before feeding to the child,

and withholding food from the child during diarrhea, does

have a negative effect on the child's health.

Male preference is observed in many cultures.

Nutritional deprivation of female children and adolescents

is found in many countries and takes a number of forms. One

of these is a food taboo affecting the nutritional status of

infants. For example, in many societies, norms and cultural
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beliefs determine that girls have relatively limited access

to mother's milk (McKee, 1984). Early weaning tends to

increase diarrhea in environments where clean water and

appropriate sanitation are lacking. If differential weaning

is practiced, generally male children are breast fed longer.

Bangladesh, for example, is a society with a strong

preference for males. Mothers pay more attention to their

sons than daughters. The male child receives preferential

nutrition. Results show that the mortality rate of female

children under five years of age is much higher than for

males of the same age group (Mosley et al., 1970). The data

from another study confirm that the higher mortality among

female children is related to their poorer nutrition (Sommer

and Loewenstein, 1975).

Health Services and Communication

Though health facilities are generally available in the

developed countries, some barriers to health care services

are identified. Lia-Hoagberg et ale (1990) indicated that

finances are one of the factors but they are not the major

problem. Instead, transportation and child care were the

major barriers. In developing countries, health services

are serious issues. It is common in developing countries

that there are not enough health facilities, trained health

personnel, effective medicine, and modern tools. Moreover,

in rural areas, households often are scattered and isolated
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from the community health center, thus transport and access

to health care services is a major barrier.

with these general issues in mind, we now turn to the

specifics of diarrheal diseases in children and the factors

associated with these diseases.

DIARRHEAL DISEASES IN CHILDREN

Diarrhea is described .as the expulsion of stool or

fluid in excess of normality, usually involving more than

three evacuations per day. The presence of fetid stool and

blood also characterizes diarrhea (Mata et al., 1984: 237).

Acute diarrhea resolves within five to six days. Chronic

diarrhea is described as an episode lasting for more than

three or four weeks (Moffet, 1989; and Brown, 1990)

Diarrhea may exist with or without intestinal

inflammation, but in most cases, intestinal inflammation is

a symptom. Pathogenic bacteria and viruses can induce

inflammation by tissue invasion, antigenic stimUlation, or

liberation of cytotoxins. Bacterial enterotoxins are

polypeptides that cause diarrhea. Enterotoxins include two

major classes of substances. The first enterotoxins cause

intestinal secretion of fluid and electrolytes without

affecting mucosal histology. The second type, the

cytotoxins, cause tissue damage (Schron and Giannella,

1991).
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The bacterial pathogens, which are responsible for the

majority of cases of enteric infection in developing

countries, are Escherichia coli, Salmonella sp., Shigella

sp., Campylobacter sp., Yersinia enterocolitica, Vibrio

cholerae 01 and other Vibrio sp., Aeromonas sp. and

Plesiomonas sp •• Many cases of infectious diarrhea are

caused by viruses such as Rotavirus, Norwalk, Astrovirus,

and Calicivirus. Other organisms are often not considered

in the differential diagnosis of intestinal disease and

diarrhea because these organisms are found only in areas of

inadequate sanitation or in developing countries or are

confined to the tropics. These organisms, which are

protozoas, are Entamoeba histolytica, Giardia lamblia,

Dientamoeba fragilis, Cryptosporidium sp., Isospora belli,

Blastocystis hominis and Balantidium coli (Fedorak, 1991).

When diarrhea occurs, the body loses water and

electrolytes. If these losses continue without replacement,

clinical dehydration can result in shock, renal failure, and

severe acidosis, and death (Levine, 1985). Young infants

differ greatly from older children and adults in their

susceptibility to diarrheal dehydration. In young children,

particularly infants, diarrhea of virtually any etiology can

result in dehydration. The main explanation for this

susceptibility is that for each kilogram (2.2 pounds) of

body weight, the infant requires two and one-half times more

water each day than do adults (Levine, 1985).
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Diarrheal diseases are a worldwide problem and are

major causes of morbidity with attack rates ranging from two

to twelve or more illnesses per person per year in developed

and developing countries (Guerrant et al., 1990).

Developing cQuntries have higher diarrheal morbidity rates

than developed countries. Diarrhea is also a major cause of

death among children in developing countries. According to

reports from UNICEF (1993) diarrheal disease is the second

cause of child death and dehydration causes over 1.5 million

deaths a year.

Socioeconomic factors, a decline in breast feeding,

lack of adequate safe water, poor nutritional status,

beliefs and perceptions, and adverse health behavior all

contribute to diarrheal diseases. Diarrheal diseases are

also the cause of malnutrition in children under five years

of age. The control of diarrhea has been achieved in

developed countries due to better nutrition, improved

sanitation and hygiene, and has saved a large number of

children's lives whereas in the developing countries, it is

still a serious problem that needs attention. Parents'

poverty and education have been found to be associated with

diarrheal diseases as these often lead to environmental,

nutritional, cultural, and health behavioral problems.
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FACTORS ASSOCIATED WITH DIARRHEAL DISEASES

Environmental Factors

Environmental factors such as the quality of drinking

water, the placement of latrines, methods of sewage and

garbage disposal, and places of defecation contribute

remarkably to the increase or decrease of child morbidity

and mortality due to diarrheal diseases. Globally, the

estimated safe water coverage of urban areas is 82 percent

and that of rural areas is 63 percent; while the estimated

sanitation coverage of the urban areas is 72 percent and

that of the rural areas is only 49 percent in 1990 (UNICEF,

1991).

In developed countries, safe water and good sanitation

practices are not much of a problem since they are closely

controlled. In developing countries, on the other hand,

water and sanitation are major problems due to poverty and

low levels of education.

Diseases transmitted by contamination of water include

not only diarrhea but also cholera, typhoid, poliomyelitis,

hepatitis, and amoebiasis. Proper latrines along with

sewage and garbage disposal improve water conditions and

decrease the number of flies. Contaminated fluids from

disposal sites and latrines may leak into the wells, ponds,

rivers, etc. which are drinking water sources. In developed

countries, water is usually treated with chemicals, however,
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this does not necessarily guarantee that treated water is

safe. The situation is worse in developing countries,

particularly in rural areas because people usually drink

water from wells or ponds without boiling or chemical

treatment.

In many rural areas of developing countries people get

water from wells, ponds, rain catchment, rivers, and

centralized tower systems that draw from wells. Wells are

generally uncovered and are not built properly, so water can

be easily contaminated. In a few areas, treated water

systems have been organized and delivered to households but

often this water is still not safe for drinking. In urban

areas, water is treated but does not meet the standard for

drinking without boiling. However, the quality of water in

urban areas is generally better.

Several studies have been conducted in developing

countries to assess the relationship between environmental

sanitation and the incidence and prevalence of diarrheal

diseases. A study in rural Lesotho, Southern Africa,

examined the growth and morbidity rates of children in

relation to exclusive and non-exclusive use of improved

water supplies. They found that children whose families

relied exclusively on the new improved water supplies for

their drinking and cooking grew more than children whose

families supplemented the new improved water supplies with

the use of contaminated traditional water for drinking and

22



cooking. This result suggests that improved drinking water

supplies can benefit children's health (Esrey et al., 1988).

The data from five hospitals in Sri Lanka showed that

children from households that used water from handpumps had

fewer episodes of diarrhea than children in families using

unprotected traditional sources (Mertens et al., 1990). In

Bangladesh, a program intervention consisting of the

provision of handpumps, construction of latrines (use of

latrine was not mentioned), and hygiene education was

assessed. It was found that the interventions reduced the

incidence of diarrhea by 25 percent among children less than

five years of age (Hasan et al., 1989). In the West Indies,

75 babies were followed up for two years on the prevalence

of diarrhea and intestinal helminths. The result shows that

the prevalence of diarrhea and intestinal helminths was

reduced as the water supplies and latrine facilities

improved (Henry, 1981). Unfortunately, the study did not

measure the effect of the use of the sanitary latrines on

the prevalence of diarrhea. Another study in Brazil found

that the prevalence of diarrhea decreased with the

improvement of water supplies and latrine facilities (Gross

et al., 1989). This study, like the study in the West

Indies, did not measure the use of latrines but only

measured the effect of having improved latrines in the

region on the incidence of diarrhea.
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The usual places for defecation for many people in

rural areas are the woods, the fields, or near houses, and

the feces can contaminate the water in the wells which are

not built properly. Animals such as chickens, pigs, cows,

buffalos, goats and dogs also contribute to water

contamination. Moreover, the feces are often left on the

ground. Jintaganont and Butaras (1987) found that most

Muslim villagers in the south of Thailand defecate in the

woods without covering the feces. Feces from both humans

and animals which are left on the ground bring flies and may

lead to the contamination of food. Insect contamination of

food is a source of transmission of many diseases including

diarrhea.

In Myanmar, the absence of latrines, defecation near or

under the house, and walking without footwear significantly

raised the incidence of diarrhea among children (Myo-Han and

Moe, 1990). A clinic-based case-control study in the

Philippines found that unsanitary disposal of young

children's stool was associated with an increase in diarrhea

(Baltazar and Solon, 1989). In Lesotho, data indicated that

children from households with latrines tended to have fewer

episodes of diarrhea than children from households without

latrines (Daniel et al., 1990).

Several projects have tried to promote rain catchment

for drinking and cooking water. The rain catchment project

seems to work quite well if the catchment is covered. In
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many places it has been found that the catchments are not

covered and instead produce more mosquitoes around the area.

In Thailand, the government has tried to promote rain

catchment and has achieved its goal in most regions of the

country except in the south of Thailand. People in the

south of Thailand prefer to drink water from wells even

though the rainfall level is high; the reason for their

preference is unclear. However, the Thai government is

still working to find a way to break through this barrier.

Garbage also causes a problem since it produces flies.

In the rural areas, usually no system to safely dispose of

garbage exists and so villagers keep garbage near the house

and ultimately burn it.

Nutritional status

Socioeconomic factors and nutritional conditions are

closely linked. Poverty is one of the major factors

affecting malnutrition in children. In addition to that,

the parent's education tends to be reflected in their

behaviors regarding feeding of children and in personal

hygiene. U et al. (1992) conducted the study in Myanmar and

found an association between malnutrition and persistent

diarrhea with low family income and low levels educational

of mothers.

It is widely accepted that breast feeding minimizes the

morbidity and mortality of children due to diarrheal
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diseases (Mata et al., 1981; pangkatana and Biddulph, 1986;

and Taylor and Greenough, 1989), particularly during the

first year of life. studies have demonstrated that breast

feeding also minimizes the severity of diarrhea. In

Nigeria, it was found that breast-fed children up to 35

months had a high degree of protection against severe

diarrheal pathogens (Hanson, 1986). A study in Indonesia

showed that breast feeding protected infants against the

nutritional consequences of illness by decreasing the number

of days with respiratory tract illness and reduced weight

loss due to this type of illness. However, protective

effects of breast feeding were attained only when levels of

breast feeding were adequate, otherwise there was a negative

impact on weight (Launer, Habicht and Kardjati, 1990).

Breast milk provides optimal nutritional components for

growing infants. It has several advantages over formula,

such as being readily available at proper temperature, being

fresh and sterile, requiring no preparation and therefore

reducing the risk of contamination. Moreover, breast milk,

containing immunoglobulins, provides immunity to the infant

against many infections.

However, the global trend shows a decline of breast

feeding in many population groups (WHO, 1982). Due to

socioeconomic problems, women go out to work and thereby

breast feed the infant for only a short period of time. In

developing countries, the data show that almost all children
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are breast fed. However, the findings also show that there

has been a decline within specific population groups (WHO,

1982).

The hazards of bottle feeding and supplementary food

which cause diarrheal diseases have received a great deal of

attention. However, in developed countries, the impact of

breast feeding on mortality rates is smaller because the

hazards of bottle feeding in a sanitized environment are

reduced (Cunningham et al., 1991). In developing countries,

contamination from bottle feeding and supplementary food

cause child morbidity and mortality.

Diarrheal diseases are closely related to malnutrition.

Malnutrition predisposes the host to diarrhea, and

conversely, diarrhea exerts a negative impact on nutritional

status (Chen, 1983).

In malnutrition, nutrient availability is decreased

either because of inadequate food intake or because of

impaired nutrient absorption or both. Malnutrition itself

may decrease the absorptive capacity of the intestinal

mucosa. Furthermore, protein energy malnutrition (PEM)

decreases the host's resistance to infection and leads to

frequent infectious episodes including recurrent diarrhea,

which may cause malabsorption and/or increased nutrient

requirements (Verma et al. 1984).

According to Balistreri (1984), bile acids may,

hypothetically, playa key role in perpetuating the cycle of
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diarrhea-malabsorption-malnutrition and persistent mucosal

injury. Mucosal injury induced by infectious enteritis or

by preceding or ongoing malnutrition is associated with

several pathophysiologic alterations in addition to diffuse

impairment of nutrient absorption. Bacterial overgrowth may

occur and allow the appearance of deconjugated dihydroxy

bile acids. These compounds are able to alter transport of

nutrients such as monosaccharides as well as cause further

damage to the mucosa. Marked alterations in mucosal

permeability may ensue and allow for increased uptake of

macromolecules (foreign antigens or toxins). The

exacerbation of mucosal injury further impairs the infants'

ability to absorb oral nutrients. If the mucosal injury is

diffuse, ileal dysfunction may occur; impaired bile acid

active transport by the ileum will lead to the spillage of

excess quantities of bile acids into the colon, where they

will induce a net secretion and further diarrhea.

The negative effects of diarrhea on nutrition and

growth of children have been clearly identified by many

studies in both developed (Cushing and Anderson, 1982) and

developing countries (Bairagi, 1987). Several factors are

involved including reduced food intake. A major cause of

reduced food intake is anorexia which has varying causes.

Malabsorption, catabolic response to infection, and

frequently iatrogenic starvation are other factors.
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For some parents in developing countries, malnutrition

is caused by absolute poverty. However, most child

malnutrition occurs in homes where adequate food is

available (UNICEF, 1991). The cause is frequent disease and

lack of knowledge about specific feeding needs of a young

child.

The effect of malnutrition on diarrheal diseases has

received considerable attention and an indication of a

relationship between them appears to exist. A study in

Brazil assessed the association between birthweight and

infant mortality. Low birthweight infants died of infection

more frequently than those of higher birthweight, and that

diarrhea is one of the causes of infant mortality (Victora

et al., 1988).

In Thailand, the relationship between nutritional

status and the incidence and duration of diarrhea was

studied and the result showed a strong association between

them (Thongkrajai et al., 1990); another study in Brazil

confirmed these findings (Schorling et al., 1990). In

India, the result from one study was that pre-existing

malnutrition is associated with higher diarrhea incidence.

However, acute diarrhea was not found to have an effect on

weight, growth and prevalence of malnutrition (Walia et al.,

1989). One study in Sudan showed that mildly-malnourished

children had close to twice the risk of diarrhea of well

nourished children; and the moderately malnourished had more
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than twice that risk (EI-Samani, Willett and Ware, 1989). A

study in Mexico also found the same result; the data showed

that malnutrition predisposed to the incidence of diarrhea

among young children (Sepulveda, Willett and Munoz, 1988).

In Bangladesh, when effects of previous diarrhea, maternal

illiteracy and poverty were controlled, severe malnutrition

was found to be strongly associated with the risk of longer

diarrheal illness in children (Chowdhury et al., 1990). In

Rwanda, the influence of pre-existing malnutrition on the

severity of diarrhea was investigated and an association

between malnutrition and the duration of diarrhea was found.

However, not all studies confirm the result discussed

above. One study in Bangladesh did not find a relationship

between malnutrition and diarrhea. But that study found

that diarrhea in the short term affected the weight in the

short term and did not affect the height. In the long term

diarrhea affected both weight and height (Bairagi et al.,

1987).

CUltural Factors

Culture affects beliefs, attitudes, and perceptions

regarding diarrhea. What is considered to be diarrhea in

one culture may not be so in other cultures. Mothers'

perceptions of diarrhea are important and maternal decisions

may cause serious problems with children's health. Results

from a study in Papua New Guinea found that children whose

30



mothers did not perceive babies' feces to be important in

causing diarrhea had a higher risk of experiencing diarrhea

than those whose mothers recognized the relationship

(Bukenya, Kaser and Nwokolo, 1990).

A number of studies throughout Thailand indicated that

some mothers believe that it is normal for an infant during

a period of growth and development to have diarrhea which

need not be treated. In northeast Thailand, diarrhea is

considered a disease for adults and children. Among infants

it was not considered to be diarrhea but an occurrence that

goes away naturally (Thongkrajai, Thongkrajai and stoeckel,

1987). Similar beliefs were documented in other regions of

the country. In north Thailand, a different term was found

to describe diarrhea in infants which was considered a

normal event and progressive development (Imong et al.,

1989). The study in the south of Thailand found that the

term prae duan, which means changing month, was used to

describe such conditions among infants. Similar to other

studies in other regions, this term described diarrhea

associated with different stages of the development of the

infant (Jintaganont et al., 1992).

Culture, beliefs, attitudes, and folklore seem to play

a major role in the treatment of diarrhea. In some

communities, children with diarrhea are not allowed to take

food while only solid food is permitted in other

communities. Jelliffe et ale (1987) analyzed information
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from 74 countries regarding traditional feeding practices

during and after diarrhea and reported feeding differences.

Foods recommended by some communities were abandoned in

other communities. In many communities foods were withheld

totally during diarrhea. People in many societies use

diluted, soft preparations of local staples such as rice,

wheat, corn, millet, barley, oatmeal, sorghum, potato, and

cassava. Other fruits, vegetables, and meats such as

bananas, apples, carrots, chicken, and fish are also used.

Health Behaviors

Several studies show that health behaviors such as hand

washing with and without soap; washing hands before giving

milk, before breast feeding, after using the toilet, and

before cooking; boiling water; giving freshly cooked food to

the child, have a significant impact on the incidence of

diarrheal diseases.

The education level of parents is related to these

child care practices as well. For example, Thongkrajai et

ale (1987) found that more highly educated mothers practiced
~"._.

preventive health behaviors such as boiling water for their

children, washing hands after using the toilet, and cleaning

utensils with soap or detergents, more than those who had

lower education.

Evidence indicates that parents' poor hygiene is the

cause of children' diarrheal diseases. In Myanmar, the
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incidence of acute diarrhea among children under five years

of age was associated with maternal hand contamination: the

mothers from low socioeconomic communities commonly clean

the child's anus after defecation by using water without

soap (Aung-Myo-Han et al., 1986). In Bangladesh, it was

found that maternal handwashing before handling food and

after defecation of self or child, together with removal of

the child's feces from the yard decreased the incidence of

diarrhea in children by more than 40 percent compared to

children living in households where none or only one of

these practices was observed (Alam et al., 1989). Hand

washing after defecation and before preparing or eating food

significantly decreased the incidence of diarrhea (Aung-Myo

Han and Thein-Hlaing, 1989). In Thailand, the result of a

study confirms that boiling drinking water, washing hands

with soap before eating, warming food before giving to

children, and washing the clothing of children with diarrhea

separately, would decrease the incidence of diarrhea

(Jintaganont et al., 1992). Furthermore, the same study

also found an association between lower incidence of

diarrhea and disposal of feces underground and in the toilet

whereas a higher incidence occurred among children whose

mothers disposed of feces on the ground wi'thout burying.

Another recent study in Sri Lanka found that boiling

water was associated with improved height-for-age. It seems

unlikely that the boiling of water alone could be
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responsible for the increase in height-for-age but the

boiling of water may be regarded as a positive hygienic

practice (Cousens et al., 1990)

ORAL REHYDRATION THERAPY

Currently, a better understanding exists that

dehydration is the major cause of diarrheal morbidity and

mortality, resulting from the loss of fluid and electrolytes

in diarrheal stool. The use of oral rehydration solutions

(ORS) to provide water and electrolytes to persons with

diarrhea was first introduced in 1949 by Darrow (Darrow,

1949). In 1953, chatterjee successfully treated persons

with mild cholera in India by using a salt and glucose oral

rehydration (Chatterjee, 1953). The experiences obtained

from the treatment of cholera with oral electrolyte

solutions have had an effect on other health workers'

enthusiasm to use this simple, cheap, and effective method

(McQuestion, 1983).

It is now well accepted that nearly all dehydration

related deaths can be prevented by the prompt administration

of rehydration solutions (Hirschhorn, 1980). It is also

recommended that children should continue to be breast fed

during rehydration. Studies suggest that oral rehydration

solution along with breast milk work effectively for

children with diarrhea (Kassem et al., 1983; and Khin-Maung

U et al., 1985).
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The original World Health Organization formula for ORS

contains:

Sodium chloride 3.5 grams

Potassium chloride 1.5 grams

Sodium bicarbonate 2.5 grams

Glucose 20.0 grams

Water 1.0 liter

At present, sodium bicarbonate is preferably replaced by 2.9

grams of trisodium citrate dihydrate because of cheaper

packaging and longer storage.

A debate on the possible risk of hypernatraemia as a

result of high sodium content of this formula has ensued.

However, continuation of breast feeding during oral

rehydration and drinking adequate water is a safe

combination (Finberg, 1980; Finberg et al., 1982; Woodward,

1980).

Today, the major issues are not the composition of ORS

but rather the provision of services and essential supplies

to those who have diarrhea, misperceptions and misbeliefs

about diarrhea, and knowledge of ORS. Therefore, the

rehydration program and education program through community

based interventions have been emphasized. A study in south

Thailand designed to promote and deliver ORS and health

education on ORS by community volunteers had a significant

effect on knowledge of, attitudes toward, and use of ORS
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regardless of socioeconomic status (Jintaganont, stoeckel

and Butaras, 1988).

Oral rehydration solutions have been introduced in

developing countries to prevent the death from dehydration.

Various approaches have been designed and conducted to

promote ORS. One approach has been to educate mothers to

make their own solutions. This approach may work

efficiently in certain populations but may not succeed among

others. For example, Kirkpatrick and Cobb (1990) found that

mothers of Haitian children did not know about the correct

ingredients or proportions for ORS. It should be noted here

that the correctness in preparing ORS is important; too

concentrated ORS will draw the water from the bloodstream

into the gut lumen and worsen diarrhea. The commercial

packets of ORS seem to be a better approach only if the

people have access to this product. Because of its limited

availability at the household level in most countries, other

approaches have been pursued. These include sugar-salt

solutions (SSS), commercial beverages, and food-based

(especially cereal-based) fluids (Bart, 1990).

Though SSS can be used to prevent dehydration it is

inadequate for correcting the accompanying hypokalemia and

slow in correcting acidosis. Furthermore, it was found that

the mothers faced many problems in preparing solutions such

as the measurement of salt and sugar. As a result,

solutions may be composed of hyperosmolar salt and/or sugar.
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Food-based solutions, therefore, have been pursued and

have the advantages that mothers are familiar with their

preparation and the ingredients are available. starch from

cereals such as rice, wheat, sorghum, and millet and non

cereals such as potato and plantain, is used in every

households. These cereals are cheap compared to glucose ORS

packets.

Many studies found that starch from cereals was as

effective as glucose ORS. In addition, the results also

show that starch from cereals decreases stool output and

decreases the severity and duration of diarrhea. Molla et

al. (1985) conducted a study in Bangladesh and found that

children who were treated by rice ORS passed less stool and

recovered sooner than children who were treated by glucose

ORS. Molla et al. (1989) conducted another study and used

many kinds of cereal such as rice, sorghum, millet, and non

cereal such as potato, compared with glucose ORS. The

result shows that cereal ORS reduced stool output and also

reduced the severity of vomiting and diarrhea.

Molecules from starch are linked together as straight

or branched chains. People digest starch from cereal by the

use of the enzyme, amylase, in the intestine. Amylase

splits starch into glucose. starch molecules function as

effectively as glucose. Glucose is released slowly due to

the branched chains of starch, therefore, even though people
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eat concentrated starch the osmotic concentration remains

low.

Research results further suggested that giving cereal

such as boiled rice immediately after glucose DRS also gave

the same effect as cereal DRS. Therefore, starch from

cereal should be promoted along with glucose DRS in the

areas where glucose DRS has already been introduced and

accepted.

RESEARCH QUESTIONS

Though a large number of studies have been conducted on

diarrhea, this disease is still one of the world's major

causes of morbidity and mortality. In a previous study by

Jintaganont et ale (1992), a difference in diarrheal

incidence rates between Muslims and Buddhists in south

Thailand was found. Furthermore, the result also indicated

that Buddhist women practice some preventive health

behaviors regarding diarrhea more -- such as boiling of

drinking water, warming food before feeding children, and

washing clothes of the children with diarrhea separately -

than Muslim women do (Jintaganont et al., 1992). Whether

religion is an underlying factor through aspects of culture

affecting preventive health behaviors, which may affect the

incidence of diarrhea, is unknown.

Statistics show that Muslims have a lower percentage of

households with latrines than do Buddhists (Provincial
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Health Office in Songkla, Pattani, Narathiwat, Yala and

Satun, 1992). Unfortunately, there was no study indicating

the percentage of latrine use. However, Jintaganont et ale

(1992) found that Muslims defecated in the woods and fields

more than Buddhists. It is interesting to find out whether

religious beliefs, particularly among Muslims, are

associated with latrine use.

Why do people in the south of Thailand prefer not to

drink safe rainwater even though the rainfall level is high?

Is this because of socioeconomic factors such as income

(e.g. the people cannot afford to buy water jars and/or the

gutter and/or the needed type of roof?) Also their beliefs

that the water from the well is sweeter than rainwater,

retard development of roof catchment system.

Past studies show that some health behaviors can

improve or worsen the physical environment. For example,

defecation near a well can contaminate the water in the well

which is the source of drinking water for rural people.

However, no study has been conducted to indicate whether

people who live in a better physical environment practice

preventive health behaviors more than people who live in a

poorer physical environment.

The research questions are summarized as follows:

1. will the incidence of diarrhea among children under

five years of age whose mothers practiced preventive health

behaviors regarding diarrhea (e.g. hand washing) be lower
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than among children whose mothers did not engage in these

behaviors?

2. Will mothers who live in a better physical

environment (having wells meeting standard and having

latrines and using them; engage in preventive health

behaviors regarding diarrhea more than mothers who live in a

poor physical environment?

3. Will socioeconomic factors (education and income)

be associated with preventive health behaviors regarding

diarrhea?

4. Will religiosity (intensity and nature of

practices) be associated with preventive health behaviors

regarding diarrhea?

5. If there is a relationship between religiosity and

preventive health behaviors regarding diarrhea, will the

relationship be stronger for Muslims than Buddhists?

6. Will preventive health attitudes be related to

religiosity (e.g. will more religious people have stronger

beliefs and attitudes toward preventive health behaviors ?)

Will preventive health attitudes affect preventive health

behaviors regarding diarrhea more than socioeconomic

factors?

CONCEPTUAL FRAMEWORK

The conceptual framework guiding the study is presented

in Figure 2.1. Among childr.en under five years of age,
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exposure to diarrheal diseases is expected to be conditioned

by socioeconomic, environmental, and cultural factors.

Previous research has found that the prevalence of diarrhea

varies with parental education, family income, and housing

conditions (Freji and Wall, 1979; Black, Brown and Becker,

1984). These rate differences in disease as a function of

socioeconomic characteristics may be due to differences in

child care practices such as preparation of weaning foods,

boiling of drinking water, or personal hygiene. They may be

due to low incomes which affect children's nutritional

status.

Environmental conditions such as poor water quality

and sanitation can be affected by socioeconomic factors. In

turn, the quality of water and sanitation which are

associated with child morbidity may affect the economy of

the family. It is likely that better water and sanitation

decrease morbidity rates and result in better economic

conditions since most people in developing countries have no

health insurance and have to pay for health care costs.

Health behaviors such as defecation near wells or

ponds, or into rivers along with improper sewage and garbage

disposal, can cause water contamination. In addition,

environmental factors such as latrine building and types of

latrine are affected by cultural factors. Environmental

factors also affect the increase or decrease of diarrheal

diseases.
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cultural forces which form maternal beliefs, attitudes,

and perceptions can also affect the adoption of preventive

health behaviors related to the incidence of diarrhea.

Moreover, maternal beliefs have been found to be related to

nutritional status of the children as well. Several studies

have found an association between malnutrition and diarrheal

diseases; that is, malnutrition is likely to increase the

incidence of diarrhea (Victora et al., 1988; El Samani,

Willett and Ware, 1989; Walia et al., 1989; and Schorling et

al., 1990) and prolonged and frequent diarrhea can have an

adverse effect on nutritional status reflected in reduced

growth rate.
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Figure 2.1: Conceptual Framework of Relationship Between Socioeconomic
Factors, Enviornment Factors, Cultural Factors, Nutritional Status,
Health Behaviors, and Diarrheal Diseases
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CHAPTER 3

RESEARCH METHODOLOGY

INTRODUCTION

This chapter describes the methodology employed in this

study. It includes a discussion of the conceptual framework

of the study, the hypotheses, the study design, the project

sites, and the sample size. It also describes methods used

for data collection including the focus group discussions,

the cross-sectional survey, and the monitoring of the

incidence of diarrhea. Finally, the variables, the data

analyses, and limitations of the study are presented.

THE CONCEPTUAL FRAMEWORK OF THE STUDY

The conceptual framework of the study is presented in

Figure 3.1. It is expected that preventive health behaviors

regarding diarrhea among mothers (e.g. washing hands before

cooking, washing hands before breast feeding, washing hands

after defecation, boiling of drinking water etc.) would have

an impact on the incidence of diarrhea among their children

under five years of age.

In this framework, preventive health behaviors

regarding diarrhea are affected by socioeconomic factors

(family income and educ~tional level of mothers),

environmental factors (the quality of water, the type of the
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well, latrine use, and the garbage and the sewage system),

preventive health attitudes, and religion and religiosity

(intensity and nature of practices).

Preventive health attitudes will vary by religion and

will be influenced by religiosity. In the framework derived

from the literature (Figure 2.1), nutritional status is

included. For a variety of practical reasons (time, money,

availability of data, etc.) it was not included in this

study.

HYPOTHESES

In accord with the research questions discussed in

Chapter 2, the following hypotheses have been formulated:

Hypothesis HI: There will be a lower incidence of

diarrheal disease among children under five years of age

whose mothers have engaged in preventive health behaviors

regarding diarrhea (e.g. washing hands before cooking,

washing hands before breast feeding, washing hands after

defecation, boiling of drinking water etc.) than among

children of mothers who have not engaged in these behaviors.

Hypothesis H2: Mothers who live in a better physical

environment will engage in preventive health behaviors

regarding diarrhea more than mothers who live in a poorer

physical environment.
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Hypothesis H3: Socioeconomic factors (education and

income) will be positively related to preventive health

behaviors regarding diarrhea.

Hypothesis H4: Religiosity (intensity and nature of

practices) will be negatively related to better preventive

health behaviors regarding diarrhea.

Hypothesis H5: The negative relationship between

religiosity and preventive health behaviors regarding

diarrhea will be stronger for Muslims than for Buddhists.

Hypothesis H6: Preventive health attitudes will vary

by subculture (Buddhist vs. Muslim) and will be positively

related to religiosity. Preventive health attitudes will

affect preventive health behaviors regarding diarrhea more

than socioeconomic factors.

STUDY DESIGN

This study is designed to measure risk factors for

diarrhea among children under five years of age in Muslim

and Buddhist communities in Songkla Province, in the south

of Thailand.

The study design is characterized by three sets of

interrelated activities: focus groups, a cross-sectional

survey, and the monitoring of the incidence of diarrheal

disease. Each activity will be discussed in more detail

under the sections of "Data Collection".
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PROJECT SITES

The study was conducted in Songkla Province, one of the

provinces in the south of Thailand. Songkla Province has a

population composed of Buddhists and Muslims. statistics

for 1991 show that the diarrheal morbidity of children under

five years of age was 44.9 per 1,000 and the mortality from

chronic diarrhea was 0.02 per 1,000 (Office of Public Health

in Songkla, 1992). However, these statistics on the

morbidity may be underreported since some of the patients

did not visit the hospitals or health offices and thus those

cases were not reported.

Two sub-districts (Tambon) were selected; one Tambon

from the Buddhist community and one Tambon from the Muslim

community. These two Tambon were selected on the basis of

the condition of their water supply and latrines; the

percentage of household with latrines, and the percentage of

wells which meet the government standard are fairly similar.

Tambon Chingko, Singhanakorn District, was selected as the

Buddhist community. The percentage of household with

latrines is 77.9 and the percentage of wells which meet the

government standard is 15.5 (Office of Public Health in

Songkla, 1992). Tambon Kutao, Hadyai District, was first

selected as the Muslim community but was dropped later due

to the fact that there are more Buddhists than Muslims in

the villages. After consultation with the provincial health

officer, Tambon Kaophra, Rattapoom District, was chosen to
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TABLE 3.1 Selected Characteristics of Sample Areas

TAMBON POP. NO. OF AVERAGE NO. OF WELLS LATRINES PEOPLE/ NO. OF
SIZE HOUSEHOLDS SIZE OF VILLAGES MEETING MEETING LATRINE CHILDREN

HOUSEHOLDS STANDARD STANDARD < 5 YEAR

BUDDHIST

CHINGKO 9,658 1,397 6.9 10 217 1,089 8.9 961
(15.5%) (77.9%)

MUSLIM

KAOPHRA 12,670 2,061 6.1 8 407 1,474 8.6 1,382
(19.8%) (71.5%)

,f>.
1.0

SOURCE: Provincial Health Office, Songkla Province, Thailand, 1992.



replace Tambon Kutao. Tambon Kaophra is composed of

approximately 80 percent Muslims and 20 percent

Buddhists. The percentage of household with latrines and

the percentage of wells which meet government standards are

similar to that in the Buddhist community; they are 71.5 and

19.8 percent respectively (Office of Public Health in

Songkla, 1992). Selected characteristics of the two Tambon

are shown in Table 3.1.

SAMPLE SIZE FOR SURVEY

The number of children under five years of age from the

two Tambon included in this study was 393 (93 respondents

more than expected); 195 from the Buddhist community and 198

from the Muslim community. The sample size used was jUdged

to be sufficiently large to detect statistically significant

differences in means of d = 0.30 with a significance level

of p < 0.05 and a power level of 0.995 if they indeed exist

in the data. Correlations greater than r = 0.30 can be

detected with a criterion significance level of p < 0.05 and

a power level of 0.995. MUltiple regression analyses can be

performed and statistically significant coefficients

detected, when the number of variables equals five, if the

r-square value is greater than 0.10, given p < 0.05 and a

power level of 0.96. In summary, the sample used in this

survey is sufficiently large to detect statistically

significant results if they exist.
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The sample was randomly selected from each of these

villages. However, only the youngest child of any household

with more than one child under five years of age was

selected. The reason for this is because the mother who has

many children will likely remember more details about the

most recent child. Malnourished children were excluded from

the study (the local health officer helped by checking the

records from the health office) in order to prevent any

major effects of nutrition on the incidence of diarrheal

disease.

DATA COLLECTION

The data were collected qualitatively and

quantitatively from three activities; focus groups, a cross-

sectional survey, and monitoring of the incidence of

diarrhea.

Focus Groups1

. Two focus group sessions were conducted in April, 1993,

among Buddhist and Muslim women in Songkla Province but

1A focus group session is defined as a group discussion in
which a small number of respondents (usually 6 to 9), under the
guidance of a moderator, talk about topics of special importance
for a particular research study. The informal group situation is
intended to encourage participants to disclose behavior and
opinions that they might not otherwise reveal in more formalized
individual interview situations. The intention of such a session
is not to provide statistically generalizable quantitative data
but rather qualitative information exposing underlying attitudes,
opinions, and behavior patterns.
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outside of the sample area. The objective of these sessions

was to collect information on knowledge, beliefs, attitudes,

and health behaviors regarding diarrheal disease and its

management. This information was utilized in the

formulation and the categorization of questions for the

survey. The location for the focus group sessions was the

community school during the weekend in order to avoid any

distraction from non-participants.

The participants of the focus groups were mothers of

children under five years of age. These participants were

selected by the local health officers and the village health

volunteers on the basis of similar education~l background

and social status. This homogeneity was important because

higher educational and social status participants may have

an inhibiting influence on others in the group. In order to

obtain better information from the focus group, the

participants should be complete strangers (Krueger, 1988).

However, this is virtually impossible in a small community;

but nevertheless, close friends were not included in the

focus groups. There were eight participants for the focus

group discussion among the Buddhists and nine participants

among the Muslims.

The moderator and an assistant moderator were female

professors from Prince of Songkla University, the regional

university in the south of Thailand, who spoke the southern
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Thai dialect. These two moderators had prior experience in

conducting focus groups.

The focus group questions were open-ended and

dichotomous questions were avoided. The questions were

prepared for the moderators by the principal investigator

and concentrated on the participants' perceptions of

diarrheal disease and its treatment, their knowledge of the

causes of diarrheal disease, their beliefs and attitudes

toward some preventive health behaviors; e.g. washing hands

with soap before feeding and after defecation, using

latrines, drinking rainwater, and boiling of drinking water.

The focus group sessions were recorded by both a tape

recorder and with written notes by the moderator and

assistant moderator.

After the cross-sectional survey, additional focus

group sessions were conducted within the study areas in both

the Buddhist and the Muslim villages. The purpose of these

focus group discussions was to gather qualitative

information exposing underlying beliefs, attitudes,

opinions, health behavior patterns, their concept of

diarrhea, and the causes and the treatment of diarrhea. Two

focus group sessions were conducted in two Buddhist villages

in July, 1993. Participants were restricted to mothers of

children under five years of age who were interviewed in the

survey. These participants were selected by the local

health officers and the village health volunteers.

53



Participants in each group had similar educational

background and social status similar to focus groups before

the survey. There were seven participants in one group and

eight participants in the other group. The focus groups

were conducted at the community volunteers' houses which

were quiet and no distraction from non-participants. Two

more focus group discussions were conducted in two Muslim

villages in August, 1993. There were seven participants in

each group and these participants were also respondents from

the survey. The focus groups took place at the local health

office and the volunteer's house.

Problems Encountered from Focus Groups

In conducting a focus group discussion one needs to

minimize any distraction, as previously discussed. In this

study, the principal investigator tried to control many

factors which might affect the discussions such as the

participants' educational background and social status, the

place for the focus groups, and the moderator and an

assistant moderator. However, during the focus groups it

turned out that some participants brought their children

with them since they had no one at home to take care of the

children. The children, from time to time, disrupted the

discussions. The principal investigator tried to separate

the children from their mothers and fed them.
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Cross-Sectional Survey

A survey was conducted in July, 1993 in both the Muslim

and the Buddhist villages selected for this study. Mothers

and/or guardians of children under five years of age, as

previously described in the sample size section, were

randomly selected for the interviews. The language of both

Buddhist and Muslim respondents was the southern Thai

dialect since the Muslim people in those areas speak the

Thai language.

Development of Questionnaire

The questionnaire used in this study was modified from

the questionnaire used in previous studies by the same

principal investigator. Many questions were added in accord

with the hypotheses. The information from the focus groups

greatly facilitated the formulation and the categorization

of the questions.

Information was collected from respondents on religion

and religious practices such as whether and how often they

pray, whether they go to the temple or mosque and how often

they go, and whether they go to other religious ceremonies

and how often; socioeconomic factors such as education,

occupation, and annual income; physical environment such as

type of water supply, latrine, and type of sewage disposal;

maternal beliefs and attitudes regarding causes of diarrheal

disease, treatment of diarrhea, feeding patterns and types
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of food given during disease, safe water for drinking

particularly for children, drinking rainwater, having jars

to keep rainwater, having and using latrines; health

behaviors such as hand washing with and without soap before

feeding, before breast feeding, before giving milk, before

cooking, boiling of drinking water, feeding of cooked and

uncooked food, washing utensils with and without detergent,

covering all dishes to protect from flies, and warming up

food before giving it to the child.

The questionnaire (copy in Appendix A) was not

pretested due to the fact that it was essentially modified

from previous studies and additional questions were designed

based on the information from focus groups.

Training of Interviewers

Twenty students from Prince of Songkla University were

recruited to be interviewers. These interviewers were all

females; ten of them were Buddhists and ten were Muslims.

The Buddhist interviewers interviewed the Buddhist

respondents and the Muslim interviewers interviewed the

Muslim respondents.

Training for Buddhist and Muslim interviewers was

provided separately, two days for each group, a few hours

each day. On the first day, the investigator explained the

objectives of the project and the nature of the interview

situation to the interviewers. The investigator also
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provided some materials regarding diarrhea, its causes and

treatment, types of latrines, places for defecation in the

village, water for drinking and cooking, preventive health

behaviors regarding diarrhea, and local terms for diarrhea,

and explained these matters to the interviewers to assure

that they understood this topic before they went to the

communities. The questionnaire was given to them and

discussed through from beginning to end. The investigator

taught the interviewers the technique for asking questions,

for example, the questions on income and land holding which

were particularly difficult to obtain correct answers. The

interviewers were asked to study the materials and the

questionnaire and met with the investigator the following

day. On the second day, the investigator assigned the

interviewers to practice completing the questionnaire with

each other under the supervision of the investigator and

wrote down the responses. After the practice, a discussion

session was held to resolve the problems and difficulties of

the interview.

Two professors from Prince of Songkla University who

have had extensive experience in research interviewing

served as advisors in the field interviews.

Field Survey Administration

The research team, consisting of the investigator,

field advisors, and interviewers went to the villages in the
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morning and returned in the evening each day. Each

interviewer was assigned to interview about six to seven

respondents each day. The questionnaires which were

completed by the interviewers were checked by the field

advisors each day. When questionnaires were unclear or

incomplete, interviewers were asked to return to households

to complete them.

Prnblems Encountered from the Survey

There were a few problems occurred during the survey

even though the investigator was very careful with the

training and the survey schedule. First, some of the

respondents, who were selected randomly from the villages

and who were told about the interview in advance, were not

at home on the day of the interview. The investigator had

to re-schedule for the interview.

Secondly, some interviewers, especially the Muslim

interviewers, made mistakes on the first day of the

interview on a few questions such as the questions on income

and the concept of diarrhea. However, they were asked to go

back to re-interview the respondents that same day.

Monitoring of the Incidence of Diarrhea

Village health volunteers (VHV) and village health

communicators (VHC) were recruited to conduct monitoring

which focused upon episodes of diarrhea, their severity, and
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their management, e.g. the number of days a child had

diarrhea, the causes of diarrhea, use of oral rehydration

salt and other fluids. Female volunteers were preferable in

order to interview female respondents. However, there was

one male volunteer in the Buddhist villages. As for the

M\lslim villages, the majority of the volunteers in the

communities were males and this is very common in the Muslim

society. In this case, the investigator had to accept male

volunteers to collect the incidence of diarrhea data.

This monitoring was conducted every two weeks for four

months in households with children under five years of age

whose mothers were interviewed in the survey, in both the

Muslim and the Buddhist villages. The monitoring was

carried out during August-November, 1993, immediately after

the survey. One or two village volunteers were asked to

help with the monitoring in each village depending on the

number of the respondents. The village volunteers were

given a very simple form (copy in Appendix B) on which to

keep the records and returned the recorded forms to health

officers in the Tambon for checking. The recorded forms

were then sent to the investigator.

The monitoring data provided diarrheal incidence data

and severity data which were linked with the survey data.

The children were divided into four groups according to the

episode of diarrhea. The survey data were linked with these
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four groups of children for analysis of factors related to

diarrheal disease.

Training of Volunteers

Training for the VHVs and VHCs in both Buddhist and

Muslim study areas were provided for half a day before the

monitoring. The place for the meetings was the Tambon

health office in the study areas. The investigator

explained the objectives of the project, the purpose of the

monitoring, when the volunteers should conduct the

monitoring, and the definition of diarrhea including the

local terms for diarrhea, to the village volunteers. The

training also focused on how to ask the questions and how to

complete the form properly. At the end of the session, the

volunteers were asked to practice asking questions of each

item and entering information in the form.

Problems Encountered from the Monitoring

Overall, the village volunteers were responsible and

turned in the recorded forms of the incidence of diarrhea to

the health officers every two weeks. Only a few of them,

from time to time, turned the forms in a little late. This

is understandable since the volunteers are bUsy with their

own work.
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VARIABLES

The variables were operationalized as the incidence of

diarrhea, religion and religiosity, socioeconomic status,

environmental factors, preventive health attitudes, and

preventive health behaviors regarding diarrhea. The

incidence of diarrhea was scaled into four groups according

to the incidence of diarrhea. Religion was defined as

Buddhist and Muslim. Religiosity was described as the

nature of practices and how often they were practiced; e.g.

praying including the number of times per day, attending

religious activities and the frequency of attending.

Socioeconomic variables were defined as the level of

education completed and economic status of the respondent.

Economic status included annual income and the value of land

holding.

The environmental variables included the type of water

supply such as the type of well, sources of drinking water,

and sources of water for cooking. The variables also

included information on latrines, such as having or not

having a latrine and the type of latrine; on sewage

disposal, such as having or not having sewage disposal; and

on garbage disposal, such as how to get rid of garbage

disposal.

Preventive health attitudes included attitudes toward

having latrines and toward using them, their attitudes

toward using a jar to keep rainwater and drinking rainwater,
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and toward boiling water for drinking. Also included were

their beliefs on the causes of diarrheal disease and

treatment. Also, the feeding patterns and types of food

given during diarrhea, including whether the respondents

give food to the children, whether the respondents give milk

to the children, and whether they give any fluids.

Health behavior variables included hand washing with

and without soap before breast feeding, before giving food,

before every meal, and after defecation. They also included

washing and care of utensils such as whether the respondents

use a washing powder of liquid to wash utensils, whether

they cover all dishes and utensils to protect from flies;

whether they boil water for drinking; and how they serve

food to children, such as whether they serve newly cooked

food and whether they warm food before serving.

DATA ANALYSIS

Data were entered continuously throughout the survey

and monitoring. Data collected from the monitoring for the

incidence and the severity of diarrhea were linked with the

survey data to analyze risk factors related to diarrhea.

The following statistical methods were used to analyze

the data.

1. Univariate descriptive statistics such as the mean,

the standard deviation, and the variance were computed to

identify variation in variables such as education of the

62



respondents, income, incidence of diarrhea of children under

five years of age, and preventive health behaviors among the

respondents.

2. A chi-square test was used to assess the existence

and strength of the relationship between various dependent

and independent variables.

3. Analysis of variance was utilized to identify

statistically significant relationships between preventive

health behaviors regarding diarrhea and the incidence of

diarrhea. It was used to test the relationship between

physical environment and preventive health behaviors

regarding diarrhea. This statistical technique was also

used to identify the association between religiosity and

preventive health behaviors. Finally, this technique was

used to assess the relationship between preventive health

attitudes and preventive health behaviors.

4. A simple regres~ion analysis technique was utilized

to identify the relati.onship between socioeconomic factors

(education and income) and preventive health behaviors.

5. A correlation coefficient technique was utilized to

assess which religion had a stronger relationship between

religiosity and preventive health behaviors.

6. A mUltiple regression analysis technique was used

to identify statistically significant relationships among

preventive health attitudes, religiosity, socioeconomic

factors, and preventive health behaviors.
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LIMITATIONS OF THE STUDY

The investigator tried to control the quality of data

collection as much as possible. Nevertheless, some of the

factors were difficult to control. One of the problems,

which was discussed in the survey section, is the difference

of the perception of diarrhea among the respondents. To

some respondents, diarrhea means a child has very loose

stool for many days and usually it needs treatment. If a

child has loose stool only one or two days even though it

occurs more than three times a day, they do not perceive it

as diarrhea. Because of the difference of the perception of

diarrhea, it may affect the answers to the questionnaire.

It was found during the survey that some respondents said

their children never had diarrhea. When this happened the

investigator asked the interviewers to go back to discuss

with the respondents how they perceived diarrhea.

Hopefully, this improved the quality of data collection.

Another limitation may result from the monitoring of

the incidence of diarrhea. Though the village volunteers

were asked to return all the forms interviewed from all

respondents, it is impossible to be sure that they actually

interviewed all respondents. However, the incidence of

diarrhea collected by the village volunteers was consistent

to the data provided by health officers.

64



CHAPTER 4

RESEARCH FINDINGS

INTRODUCTION

This chapter presents the summary findings from focus

group discussions and the findings from the survey and the

monitoring as parts of the study. It presents the data as

univariate and bivariate descriptives of some dependent and

independent variables. The relationships between related

variables such as the incidence of diarrhea, preventive

health. behaviors, physical environment, religiosity, and

preventive health attitudes, and religion are examined

independently using a chi-square test. A chi-square test is

also utilized to test the relationships between dependent

and independent variables for each hypothesis. Finally, the

variables were analyzed for each hypothesis using such

statistical methods as an analysis of variance, a simple

regression, and a mUltiple regression.

FOCUS GROUP DISCUSSIONS

As mentioned in Chapter 3, two focus group meetings

were conducted prior to the survey, outside of the study

areas but within Songkla Province. One focus group was

conducted in a Buddhist village and the other was conducted

in a Muslim village. The purposes of the focus groups were
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to identify the local terminology for diarrhea, the local

perceptions of diarrhea, local knowledge of the causes and

the treatment of diarrhea, information regarding the

drinking water, having and using latrines, and preventive

health behaviors regarding diarrhea. The results of these

focus groups facilitated in formulating and categorizing the

questionnaire used in this study.

Four focus group sessions were also conducted after the

survey among selected study participants; two focus groups

were conducted in Buddhist villages and the other two focus

groups were conducted in Muslim villages. The purposes for

these focus groups were to obtain in-depth information

related to the structured questions on diarrhea in the

survey and to clarify questions raised during the survey.

For example, their perception of diarrhea, their attitude

towards drinking rainwater and the reason for not drinking

rainwater, their attitude towards boiling the water from the

well for drinking and the reason for not boiling the water,

etc.

RESULTS FROM FOCUS GROUP DISCUSSIONS IN THE STUDY AREAS

Local Term for Diarrhea

The term diarrhea is commonly called rhong-sia in the

Thai language. There are other terms used locally in the
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villages in the south which means diarrhea, these are thong

ruang, kee-ruu, thong-ruu, thong-duan, and kee-kang.

Perception of Diarrhea

Buddhist

Most of the Buddhist respondents described diarrhea as

the expulsion of very loose stool with many evacuations per

day, usually more than 3-4 times per day. They also

described other symptoms such as abdominal pain, feeling

weak, and vomiting. The respondents seemed to understand

that even though the symptom(s) go away in less than three

days it is considered to be diarrhea. Only a few of the

respondents mentioned that they would only consider severe

symptoms (more frequent evacuations per day and longer

period of time) as diarrhea.

Muslim

At the beginning of focus group discussions, most of

the respondents insisted that their children never

experienced diarrhea. The moderator asked them their view

of what diarrhea was and they said diarrhea was frequent

defecation and loose stool. After some more questions, they

admitted that their children sometimes had loose stool but

it was not diarrhea because it occurred for only one or two

days and the children did not need the treatment. To their
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understanding, if the diarrhea is mild they do not call it

diarrhea. After the discussions went on for a while on the

details of what the stool looked like and why the children

had loose stool, the respondents agreed that their children

had diarrhea. A few other respondents told the moderators

from the beginning that their children had diarrhea.

Prae Duan

The term prae duan, which means changing month, is used

to describe diarrhea associated with different stages of the

development of the infant in the south among both the

Buddhists and Muslims. Every respondent in the focus groups

knew about prae duan and about half said their children had

prae duane To some respondents, prae duan occurs during the

period of three to five months of age for 2-3 days before

the beginning of the next month. To the others, prae duan

occurs during the first year of life when a child is about

to develop to the next stage. For example, when a child can

lift up his/her head or when a child can crawl. The

respondents described that when the child had prae duan the

stool is very loose, mixed with small hard stool. Most of

the respondents did not treat this type of diarrhea because

it was not considered to be diarrhea. Only if the symptom

persisted would the mothers seek help from the local health

officers or purchase the medicine from the drug store or

bring the children to the hospital.
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The Cause and the Treatment of Diarrhea

Buddhist

The Buddhists responded that diarrhea was caused by

food in most cases; e.g. eating spoiled food, dirty food,

uncooked food, and spicy food. They also mentioned unsafe

water and uncleaned breast as the cause.

If the child had mild diarrhea the mother did not treat

him/her, especially if she thought it was prae duane If the

diarrhea was persistent, they would visit the local health

officer. Glucose ORS packets were commonly distributed by

the local health officers along with medicine. The

villagers did not have knowledge about traditional therapies

such as soft boiled rice to treat diarrhea. In addition,

most households used the electric rice cooker. Some of them

knew about herbal therapies but they rarely used them

nowadays.

Muslim

The response from the Muslims on the cause of diarrhea

was similar to the Buddhists. They agreed that diarrhea was

also caused by unsafe water. However, they insisted that

the water from their wells was safe for drinking.

Unfortunately, the local health officer in that Tambon also

agreed with the villagers that the water from the wells was
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clean and safe for drinking. In fact, he\she should educate

villagers to be cautious and boil the water for drinking.

The Muslims did not treat the child if the diarrhea was

mild or if it was prae duan. They visited the local health

officer if the diarrhea was severe. The respondents knew

about herbal therapy but they did not know about cereal ORS.

The local health officers usually dispense either ORS or the

medicine or both.

Latrine

Buddhist

Three out of seven respondents in one focus group and

three out of eight respondents in another focus group did

not have latrines. The main reason for not having a latrine

was because of financial difficulty. Only one of them said

she would wait until she built a new house. All respondents

who had a latrine mentioned that they used it. They also

said that using a latrine was more convenient than going to

the field or the wood. However, the respondents who went to

work in the field or the orchard early in the morning would

defecate there on the ground and cover it.

The respondents who did not have the latrine usually

defecated in the wood or the field. Some of them sometimes

used a neighbor's latrine. The place for defecation was

reasonably far away from the well.
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Some households had latrines inside the house and for

some households the latrines were outside. Young children

did not use the latrine but either defecated on the ground

near the house or used a pot. The reason for not using it

was because they could not sit on the latrine. The mothers

said they covered the children's defecation.

Muslim

Four out of fourteen respondents from the two focus

groups in the study areas did not have a latrine. Of the

four; two of them said they planned to have the latrine

soon. One of them still lived with their parents and had no

plan. Another one mentioned the financial problem. All

respondents who had latrines used them.

The moderators asked them about the Muslim's belief

towards having the latrine and using the latrine. The

respondents said they had never heard that the Muslim should

not defecate over somebody else's defecation. It is

possible that only some Muslim communities such as the

communities in Pattani Province have this belief but not in

this study.

Similar to the Buddhist communities, the Muslim

respondents who went to work in the orchard early in the

morning would defecate there on the ground. They sometimes

covered the defecation. Young children defecated on the

ground or used a pot.

71



Water for Drinking and cooking

Buddhist

More than half of the respondents in the Buddhist focus

groups drank both rainwater and water from the well and the

remainder drank only the water from the well. For those who

drank rainwater, some of them used a big jar distributed by

one of the Thai government units as part of the rainwater

promotion program. Those jars either were given by the

government to the villagers free of charge or were sold to

them at an inexpensive price. Though the jar is large, it

can not keep enough water for drinking and cooking for all

the family members until the next rainy season. In other

words, the villagers need more than one jar to store

rainwater for the whole year, if they use rainwater for both

drinking and cooking. To some respondents, the above

explanation seemed to be the reason for them to drink the

water from the well during the dry season. Others mentioned

their preference on drinking water from the well.

The following reasons were given by the Buddhist

respondents for not drinking rainwater or for drinking water

from the well: it was more convenient to drink water from

the well than rainwater; water from the well was as clean as

rainwater; they thought diarrhea was caused by eating "bad"

food ("bad" means "unclean" or "spoiled") but not water from

the well; rainwater was "light" and water from the well was
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"heavy" ("light" means "not full" when they drink

rainwater); the roof was dirty from the bird droppings and

the dirt; too lazy to keep rainwater; and there were

mosquito larvae even though they covered the jar. None of

the respondents thought rainwater and water from the well

had different tastes. Moreover, they did not boil the water

for drinking unless it was for the baby or when someone had

diarrhea.

Muslim

It was found from the focus groups that none of the

Muslim respondents drank rainwater. Some of the respondents

kept rainwater but only for cooking, not for drinking. The

respondents in one village drank deep underground water as

well as the water from a shallow well. The other group only

drank water from the well. In their opinion, the water from

the well was clean and safe for drinking though the well did

not have a cover. They reasoned that the well was inside

the house.

The beliefs among the Muslims on drinking unboiled

water from the well and not drinking rainwater were

striking. For example, the first group was asked if they

boiled the water from the well and the answer was "no"

except only for a very small baby. To the question whether

the children had diarrhea from drinking unboiled water, they

said the children sometimes had diarrhea but not frequently
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therefore they thought it was alright. For the small baby,

diarrhea was called "prae duan". In other words, prae duan

is not diarrhea. They were asked further if the small baby

had prae duan from drinking unboiled water and the answer

was "sometimes". The respondents agreed that rainwater was

clean but they reasoned that water from the well was also

clean. The moderators sensed a strong resistance to

drinking rainwater among the respondents in this group.

They agreed that they should boil the water for drinking but

they were "too lazy" to boil it. similar to the Buddhists,

the Muslims said they did not feel "full" when drinking

boiled water. They concluded that they would continue

drinking unboiled water from the well. In this village, the

people could get deep underground water which was clean and

safe for drinking. Unfortunately, they also thought that

water from the shallow well (without the cover and the

platform) was as safe as the deep underground well water.

In fact, water from the shallow well is unsafe for drinking.

The respondents from the other focus group had similar

opinions as the first group on water for drinking. However,

after a long discussion they showed interest in having jars

to keep rainwater. During the discussion, one of the

mothers mentioned that her child had diarrhea and it was

probably caused by unsafe water. The information gained

from the discussions might have influenced their beliefs.
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Health Behavior

Buddhist

Though the respondents believed that water from the

well was safe for drinking they mentioned that they should

boil it, especially for young children or when the family

members had diarrhea. Only one of the respondents said she

would boil the water only to drink with the medicine because

she did not like the taste of boiled water.

The respondents seemed to have some knowledge of how to

prevent diarrhea. They referred to the following preventive

health behaviors: washing hands after defecation (they did

not mention using soap); eating newly cooked food, covering

food to protect it from f~ies; washing utensils thoroughly;

cleaning breasts before feeding; and washing fruits before

eating. In practice, most mothers said they did not clean

their breast before feeding the child. The mothers usually

cooked food in the evening and ate the leftover food the

following day. Most respondents did not have refrigerators

to keep the food and put it away in the food cabinet. They

only warmed the leftover food in the morning but not at

lunch.

Muslim

Similar to the Buddhist respondents, the Muslims did

not like the taste of boiled water. Both the Buddhists and
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the Muslims could not explain the difference of the taste of

boiled and unboiled water. They also said the children did

not like boiled water. Apparently, the children adopted the

mother's feelings towards boiled water.

The Muslims considered food as the most important cause

of diarrhea. The following preventive health behaviors were

mentioned: eating clean and newly cooked food; protecting

food from flies; and avoiding too spicy food. In practice,

the Muslims cooked food in the morning for eating during the

whole day. Though most of them said they warmed food before

eating every meal it is doubtful whether they actually build

the fire to warm it. The households that used the gas stove

might do so because it is convenient. In any case, the

moderators did not try to gain further information on this

topic because it was felt it would place respondents under

pressure.

SOCIODEMOGRAPHIC CHARACTERISTICS OF THE SAMPLE

A total of 393 respondents were included in this study;

195 Buddhists and 198 Muslims. These respondents were

mothers of children under five years of age. The data were

collected from a cross-sectional survey and from the

monitoring of the incidence of diarrhea among survey

respondents for four months following the survey. Table 4.1

presents the sociodemographic characteristics of the sample.

The average age of respondents in both groups was 29 years.
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TABLE 4.1 Sociodemographic Characteristics by Religious

Group

socio Demographic
Characteristics

Buddhist Muslim

Age of Mother:

Less than 20 years 5 (2.6%) 8 (4.0%)

20-24 38 (19.5%) 45 (22.7%)

25-30 80 (41.0%) 70 (35.4%)

31-34 30 (15.4%) 27 (13.6%)

35 and over 42 (21.5%) 48 (24.2%)

Total 195 (100.0%) 198 (100.0%)

Mean = 29.7 29.3

Chi-square = 2.5, P = 0.647

Educational Level of Mother:

Less than 4 years 83 (42.6%) 112 (56.6%)

5-6 64 (32.8%) 47 (23.7%)

7 and over 48 (24.6%) 39 (19.7%)

Total 195 (100.0%) 198 (100.0%)

Chi-square = 7.8, P = 0.019
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Table 4.1 (continued)

Socio Demographic
Characteristics

Buddhist Muslim

Primary Occupation of Mothers:

Farming 61 (31.3%) 57 (28.8%)

Animal husbandry, 2 (1. 0%) 0 (0.0%)
fishing

Trade 25 (12.8%) 20 (10.1%)

Skilled and semi- 44 (22.6%) 54 (27.3%)
skilled labor

Labor 1 (0.5%) 0 (0.0%)

Housewife 57 (29.2%) 65 (32.8%)

Government officer 5 (2.6%) 2 (1. 0%)

Total 195 (100.0%) 198 (100.0%)

Chi-square = 6.5, P = 0.369

Annual Family Income (Baht) :

Less than 24,999 41 (21.0%) 46 (23.2%)

25,000 - 34,999 23 (11.8%) 28 (14.2%)

35,000 - 44,999 42 (21.5%) 64 (32.3%)

45,000 - 54,999 20 (10.3%) 22 (11.1%)

55,000 - 79,999 40 (20.5%) 26 (13.1%)

80,000 and over 29 (14.9%) 12 (6.1%)

Total 195 (100.0%) 198 (100.0%)

Mean = 54,660 44,563

Chi-square = 15.4, P = 0.008
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Table 4.1 (continued)

Socio Demographic
Characteristics

Buddhist Muslim

Number of Living Children:

1-2 128 (65.6%) 113 (57.1%)

3-4 50 (25.6%) 50 (25.3%)

5-6 14 (7.2%) 23 (11.6%)

7 and over 3 (1. 5%) 12 (6.1%)

Total 195 (100.0%) 198 (100.0%)

Mean = 2.3 2.8

Chi-square = 8.5, P = 0.036

Number of Children Under Five Years of Age:

1 145 (74.4%) 152 (76.8%)

2 44 (22.6%) 42 (21.2%)

3 6 (3.1%) 4 (2.0%)

Total 195 (100.0%) 198 (100.0%)

Chi-square = 0.6, P = 0.745

79



Table 4.1 (continued)

socio Demographic
Characteristics

Buddhist Muslim

Age of Youngest Child Under Five:

1 month 3 (1.5%) 5 (2.5%)

2-6 22 (11.3%) 30 (15.2%)

7-12 36 (18.5%) 27 (13.6%)

13-24 41 (21.0%) 51 (25.8%)

25-36 40 (20.5%) 31 (15.7%)

37-60 53 (27.2%) 54 (27.3%)

Total 195 (100.0%) 198 (100.0%)

Mean = 25.6 25.5

Chi-square = 5.2, P = 0.388

Sex of Youngest Child Under Five:

Male 80 (41.0%) 82 (41.4%)

Female 115 (59.0%) 116 (58~6%)

Total 195 (100.0%) 198 (100.0%)

Chi-square = 0.006, P = 0.937
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The results of the chi-square test show that mothers of

these two groups represented similar age group.

The educational level of the Buddhist mothers was

significantly higher (p < 0.05) than the Muslim mothers.

More than fifty percent of the Buddhist mothers had more

than four years of schooling whereas 43.4 percent of the

Muslim mothers had more than four years of schooling.

with regard to occupation, a large majority of both

Buddhist and Muslim respondents earned their living from

farming, primarily growing and the owning of a rubber

plantation. A large percentage of both groups also worked

in the rubber plantation as skilled and semi-skilled labor.

About the same proportion of both groups were housewives.

The average annual family income of the Buddhist

respondents was higher than the Muslim respondents; 54,660

Baht for the Buddhists and 44,563 Baht for the Muslims. A

chi-square test shows a significant difference (p = 0.008)

of the annual family income between these two groups.

The Muslim respondents had a larger number of children

than the Buddhists. The mean number of living children for

the Buddhist was 2.3 and for the Muslim was 2.8. The

percentage of the Buddhists who had more than four children

is 8.7 and for the Muslims is 17.7. The chi-square test

shows a significant difference (p = 0.036) between these two

groups. The number of children under five years of age for

the Buddhists and the Muslims was very similar. More than
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70 percent of both groups had only one child under five

years of age. The average age of the youngest child under

five years of age between the Buddhists and the Muslims was

25 months. The data presents the same age groups for the

youngest child under five years of age between the Buddhists

and the Muslims. The percentage distribution of the sex of

the youngest child under five years of age of Buddhist and

Muslim respondents was also the same. There were more

female children than males.

SELECTED RELATED VARIABLES

Table 4.2 presents the data of selected related

dependent and independent variables for each religious

group. The incidence of diarrhea was divided into four

groups; 0 episode, one episode, two episodes, and three and

more episodes. The incidence of diarrhea among the Muslim

children was higher than the Buddhist children during the

collection period of four months. The chi-square test

demonstrates that the difference of the incidence of

diarrhea between these two groups was significant at p value

= 0.0001. The percentage of Buddhist children who had no

diarrhea at all during these four months was 85.6 percent

whereas it was 59.6 percent for the Muslim children. The

range of the occurrence of diarrhea among the Buddhist

children was 0 to 4 times and it was 0 to 12 times among the

Muslim children.
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TABLE 4.2 Selected Related Dependent and Independent

Variables by Religious Group

Selected Variables Buddhist Muslim

Incidence of Diarrhea During 4 Months:

0 episode 167 (85.6%) 118 (59.6%)

1 15 (7.7%) 30 (15.2%)

2 9 (4.6%) 26 (13.1%)

3-12 4 (2.1%) 24 (12.1%)

Total 195 (100.0%) 198 (100.0%)

Chi-square = 36.6, P = 0.0001

Preventive Health Behavior:

Low 52 (26.7%) 30 (15.2%)

Medium 86 (44.1%) 106 (53.5%)

High 57 (29.2%) 62 (31.3%)

Total 195 (100.0%) 198 (100.0%)

Chi-square = 8.2, P = 0.016

Physical Environment:

Low 48 (24.6%) 47 (23.7%)

Medium 98 (50.3%) 89 (44.9%)

High 49 (25.1%) 62 (31.3%)

Total 195 (100.0%) 198 (100.0%)

Chi-square = 1.9, P = 0.378
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Table 4.2 (continued)

Selected Variables Buddhist Muslim

Religiosity:

Low 35 (17.9%) 41 (20.7%)

Medium 101 (51.8%) 107 (54.0%)

High 59 (30.3%) 50 (25.3%)

Total 195 (100.0%) 198 (100.0%)

Chi-square = 1.4, P = 0.50

Preventive Health Attitudes:

Low 22 (11.3%) 47 (23.7%)

High 173 (88.7%) 151 (76.3%)

Total 195 (100.0%) 198 (100.0%)

Chi-square = 10.5, P = 0.001
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Preventive health behaviors were measured from eight

variables, namely: washing hands before feeding, washing

hands before eating, washing hands before cooking, washing

hands with soap after defecation, washing dishes with dish

washing detergent or soap, covering food to protect from

flies, serving newly cooked food to children, and warming up

food before giving to children. The frequency of these

eight variables is added and is divided into three groups as

a low, medium, and high preventive health behaviors. The

low group has a frequency less than x - 0.5 SD (a standard

deviation) and the high preventive health behavior group has

a frequency more than x + 0.5 SD.

The data show that the Muslim mothers practiced

preventive health behaviors more than the Buddhist mothers.

The difference in preventive health behaviors between these

two religious groups was significant at p < 0.01.

Physical environment was measured by five variables,

namely: having or not having the latrine, using or not using

the latrine, the type of the well, how to get rid of the

sewage water, and how to get rid of garbage. In the same

manner as with preventive health behaviors, the frequency of

five variables is added and divided into low, medium, and

high groups using the mean plus and minus 0.5 SD. The

Buddhist and Muslim respondents came from a similar physical

environment; there was no significant difference between

these two groups.
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with respect to religiosity, seven variables were

measured for each religious group. The variables used for

the Buddhists were the following: how often they go to the

temple on Won Phra, how often they give food to the monk,

how often they attend religious activities, how often they

drink alcohol, whether they eat food after noon, whether

they use cosmetics, and whether they kill any kind of

animal. The variables used for the Muslims were the

following: how many times they pray each day, how often they

go to the mosque, how often they attend religious

activities, whether they abstain from eating during ramadan,

whether they avoid forbidden food, whether they eat food

from Buddhist restaurant or cooked by the BUddhist, and

whether they drink alcohol. Religiosity is divided into

three groups as were preventive health behaviors and

physical environment. The results show no significant

differences in religiosity between the Buddhists and the

Muslims.

Five variables were used to measure preventive health

attitudes. These variables were the following: whether they

think their family members should have a latrine, whether

they think their family members should use a latrine,

whether they think their family members particularly

children should drink rainwater, whether they should have

jars to keep rainwater, and whether they should boil the

water for drinking. The frequency of these five variables
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is added and divided using the same logic as with preventive

health behavior variables. Oue to the fact that most

respondents had a positive attitude towards the above

behaviors and result in high average in frequency (see

Appendix C). The range of the added frequency was 6-10, the

mean was 9.3, and SO was 0.8. By using the mean plus or

minus 0.5 SO, the low group will be respondents who had the

frequency 6-8 (less than 9.3 - 0.4), the medium group will

be respondents who had frequency 9-10 (9.3 - 0.4 to 9.3 +

0.4), and there will not be the high group. Therefore,

preventive health attitudes are divided into only two groups

(in this case these two groups will be called the low and

the high group). The data shows a significant difference (p

= 0.001) between the Buddhists and the Muslims; the Buddhist

respondents had more positive attitude towards those

behaviors than the Muslim respondents.

INCIDENCE OF DIARRHEA RELATING TO PREVENTIVE HEALTH

BEHAVIORS

There has been ample interest in conducting research

into the factors associated with the occurrence of diarrhea

and how to prevent it. One of the most common topics is how

preventive health behaviors affect the incidence of

diarrhea.

The data from Table 4.3 show no relationship between

preventive health behaviors of mothers and the incidence of
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diarrhea among children under five years of age (P = 0.195).

The incidence of diarrhea among children under five years of

age was equally low (zero) when their mothers practiced

fewer preventive health behaviors as well as when their

mothers practiced better preventive health behaviors. A

majority of the children did not have diarrhea during the

four months of monitoring. The range of the incidence of

diarrhea was 0-12 episodes. The Muslim children had a

significantly higher incidence of diarrhea than the Buddhist

children (P < 0.001).

TABLE 4.3 Incidence of Diarrhea by Preventive Health

Behaviors of Mother

Incidence of Diarrhea

episodes

none 1 2
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PREVENTIVE HEALTH BEHAVIORS RELATING TO PHYSICAL ENVIRONMENT

Table 4.4 illustrates the percentage of preventive

health behaviors of mothers by quality of the physical

environment. The data reveal that mothers who lived in a

TABLE 4.4 Preventive Health Behaviors of Mother by Physical

Environment

Preventive Health Behaviors

Medium Total

Low 29 51 15 95
30.5% 53.7% 15.8% 100.0%

Physical Medium 34 92 61 187
18.2% 49.2% 32.6% 100.0%

Environment
High 19 49 43 111

17.1% 44.2% 38.7% 100.0%

'rota.l N = 393

Chi-square = 16.2, P value = 0.002

poor physical environment practiced preventive health

behaviors less than mothers who lived in a better physical

environment. Moreover, the percentage of mothers who lived

in a poor physical environment practiced low preventive

health behaviors more than high preventive health behaviors;

30.5 percent and 15.8 percent respectively. Mothers who

lived in a good physical environment would practice high

preventive health behaviors more than low preventive health
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behaviors; 38.7 percent and 17.1 percent respectively. The

chi-square test was used to test a statistically significant

relationship between preventive health behaviors and

physical environment. The result of a chi-square test was

16.2 and P value was statistically significant (P = 0.002).

PREVENTIVE HEALTH BEHAVIORS RELATING TO SOCIOECONOMIC

FACTORS

The educational level and the annual family income were

analyzed with preventive health behaviors as shown in Table

4.5 and 4.6. The results from Table 4.5 shows that the

percentage of mothers who had a lower education practiced

low and high preventive health behaviors almost equally;

TABLE 4.5 Preventive Health Behaviors of Mother by

Education

Preventive Health Behaviors

Medium Total

Low 48 92 55 195
Education 24.6% 47.2% 28.2% 100.0%

of Medium 19 58 34 111
17.1% 52.3% 30.6% 100.0%

Mother
High 15 42 30 87

17.2% 48.3% 34.5% 100.0%

Total N = 393

Chi-square = 3.8, P value = 0.436
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TABLE 4.6 Preventive Health Behaviors of Mother by Annual

Family Income

Preventive Health Behaviors

Annual Family Income

Medium Total

Less than 24,999

25,000 - 34,999

35,000 - 44,999

45,000 - 54,999

55,000 - 79,999

80,000 and over

20
23.0%

11
21.6%

18
17.0%

10
23.8%

15
22.7%

8
19.5%

37 30
42.5% 34.5%

30 10
58.8% 19.6%

55 33
51.9% 31.1%

20 12
47.6% 28.6%

32 19
48.5% 28.8%

18 15
43.9% 36.6%

87
100.0%

51
100.0%

106
100.0%

42
100.0%

66
100.0%

41
100.0%

Total N =

Chi-square = 6.5, P value = 0.768

393

24.6 percent and 28.2 percent respectively. However, the

percentage of mothers who had a higher education practiced

high preventive health behaviors more than low preventive

health behaviors; 34.5 percent and 17.2 percent

respectively. The chi-square test was 3.8 and P value was

0.436.

Table 4.6 presents the relationship between preventive

health behaviors and the annual family income. In a manner
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similar to educational level, these results reveal that the

relationship between preventive health behaviors and annual

family income was not statistically significant. The chi

square test was 6.5 and P value was 0.768.

PREVENTIVE HEALTH BEHAVIORS RELATING TO RELIGIOSITY

The result from Table 4.7 shows that the relationship

between preventive health behaviors and Buddhist religiosity

was not statistically significant. The P value was quite

low (P = 0.133) and the chi-square was 7.1. Moreover, the

data also illustrate that when religiosity was low

preventive health behaviors were also low; the percentage of

low preventive health behaviors was slightly more than high

preventive health behaviors (28.6 percent and 20.0 percent

respectively). When religiosity was high preventive health

behaviors were also high; the percentage of high preventive

health behaviors was slightly more than low preventive

health behaviors (25.4 percent and 20.3 percent

respectively).

Table 4.8 presents the association between preventive

health behaviors and Muslim religiosity. As well as

Buddhist religiosity, the chi-square test did not show a

statistically significant relationship between preventive

health behaviors and Muslim religiosity. However, the data

also show the same pattern as Buddhist religiosity; if
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TABLE 4.7 Preventive Health Behaviors of Mother by Buddhist

Religiosity

Preventive Health Behaviors

Medium Total

Low 10 18 7 35
Buddhist 28.6% 51.4% 20.0% 100.0%

Religiosity Medium 30 36 35 101
29.7% 35.6% 34.7% 100.0%

High 12 32 15 59
20.3% 54.3% 25.4% 100.0%

Total N = 195

Chi-square = 7.1, P value = 0.133

TABLE 4.8 Preventive Health Behaviors of Mother by Muslim

Religiosity

Preventive Health Behaviors

Medium Total

Low 8 26 7 41
Muslim 19.5% 63.4% 17.1% 100.0%

Religiosity Medium 15 52 40 107
14.0% 48.6% 37.4% 100.0%

High 7 28 15 50
14.0% 56.0% 30.0% 100.0%

Total N = 198

Chi-square = 5.9, P value = 0.208
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religiosity was low preventive health behaviors were low, if

religiosity was high preventive health behaviors were high.

PREVENTIVE HEALTH BEHAVIORS RELATING TO PREVENTIVE HEALTH

ATTITUDES

It was expected that preventive health attitudes would

influence preventive health behaviors. The result of the

chi-square test in Table 4.9 does not show a statistically

significant relationship between preventive health behaviors

and preventive health attitudes; the chi-square test was 3.8

and the P value was 0.148. The percentage of low and high

preventive health behaviors was almost the same (29.0

percent and 30.4 percent respectively) when preventive

health attitudes were low. However, when preventive health

attitudes were high, the percentage of high preventive

TABLE 4.9 Preventive Health Behaviors of Mother by

Preventive Health Attitudes

Preventive Health Behaviors

Medium

Preventive Low 20 28 21
29.0% 40.6% 30.4%

Health
High 62 164 98

Attitudes 19.1% 50.6% 30.3%

Total N =

Chi-square = 3.8, P value = 0.148
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Total

69
100.0%

324
100.0%

393



health behaviors was much higher than low preventive health

behaviors; 30.3 percent and 19.1 percent respectively.

PREVENTIVE HEALTH ATTITUDES RELATING TO RELIGIOSITY

Table 4.10 and 4.11 present the result of preventive

health attitudes and Buddhist and Muslim religiosity. The

data presented in Table 4.10 do not show a statistically

significant relationship between preventive health attitudes

and Buddhist religiosity (P = 0.431). It was found that a

majority of Buddhist respondents had strong positive

attitudes toward health behaviors regarding diarrhea

(preventive health attitudes were high) regardless of low,

medium, or high religiosity.

TABLE 4.10 Preventive Health Attitudes by Buddhist

Religiosity

Preventive Health Attitudes

Low High Total

Low 6 29 35
17.1% 82.9% 100.0%

Buddhist
Medium 11 90 101

Religiosity 10.9% 89.1% 100.0%

High 5 54 59
8.5% 91.5% 100.0%

Total N = 195

Chi-square = 1.7, P value = 0.431
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A similar result was found among Muslims as is shown in

Table 4.11. The relationship between preventive health

attitudes and Muslim religiosity was not statistically

significant (P = 0.667).

TABLE 4.11 Preventive Health Attitudes by Muslim

Religiosity

Preventive Health Attitudes

Low High Total

Low 9 32 41
22.0% 78.0% 100.0%

Muslim
Medium 28 79 107

Religiosity 26.2% 73.8% 100.0%

High 10 40 50
20.0% 80.0% 100.0%

Total N = 198

Chi-square = 0.8, P value = 0.667

FINDINGS RELATED TO HYPOTHESES

A purpose of this study was to determine factors

affecting preventive health behaviors regarding diarrhea and

to assess if the adoption of preventive health behaviors had

an affect on the incidence of diarrhea among children under

five years of age. six hypotheses were formulated to guide

this investigation.

96



Hypothesis 1

Hypothesis 1 states: There will be a lower incidence

of diarrheal disease among children under five years of age

whose mothers have engaged in preventive health behaviors

regarding diarrhea than among children of mothers who have

not engaged in these behaviors.

To assess this hypothesis, analysis of variance was

used. The results are presented in Table 4.12. The

children, whose incidence of diarrhea was monitored over

four months, were divided into four groups according to the

number of episodes of diarrhea (group 1 = 0, group 2 = 1,

group '3 = 2, and group 4 = 3 and over). Preventive health

behaviors were divided into three groups; group 1 = low,

group 2 = medium, and group 3 = high. Approximately

seventy percent of the children of both Buddhist and Muslim

religious groups had no diarrhea episodes during the

monitoring period.

The average incidence rate for diarrhea was slightly

different across the groups; group 1 was 0.6 (SO = 1.3),

group 2 was 0.6 (SD = 1.1), group 3 was 0.5 (SO = 1.4). The

95 percent confidence interval of these three groups

overlaps; group 1 was 0.3 to 0.9, group 2 was 0.4 to 0.8,

group 3 was 0.3 to 0.8.

Data presented in Table 4.12 indicate that the

hypothesis was not supported; the incidence of diarrhea

among children under five years of age did not differ
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TABLE 4.12 Analysis of Variance of Incidence of Diarrhea by Preventive Health

Behaviors of Mother

Dependent Variable: Incidence of Diarrhea

Group Count Mean Standard Standard 95% Confidence
Deviation Error Interval for Mean

1-Low 82 0.6 1.3 0.1 0.3 to 0.9

2-Medium 192 0.6 1.1 0.1 0.4 to 0.8

\0 3-High 119 0.5 1.4 0.1 0.3 to 0.8
00

Total 393 0.6 1.3 0.1 0.5 to 0.7

Source D.F.

Between Groups 2

Sum of Squares

0.4

Mean Squares

0.2

F probability

0.887

within Groups

Total

390

392

627.0

627.4

1.6



significantly when their mothers practiced fewer preventive

health behaviors regarding diarrhea or when their mothers

practiced more preventive health behaviors (P = 0.887).

The hypothesis was further investigated using each

preventive health behavior regarding diarrhea, namely:

washing hands before feeding, washing hands before eating,

washing hands before cooking, washing hands with soap after

defecation, washing dishes with dish washing detergent or

soap, covering food to protect it from flies, serving newly

cooked food to children, and warming up food before giving

to children. The analysis of variance did not show

statistically significant relationships between any of the

preventive health behaviors of mothers regarding diarrhea

and the incidence of diarrhea among children.

This outcome may result from the fact that the

monitoring of the incidence of diarrhea was over a short

(four months) period and a majority of children did not have

diarrhea during that period. In addition, the results from

focus group discussions presented earlier in this chapter

indicated that some respondents, particularly the Muslims,

did not acknowledge mild diarrhea as diarrhea. That the

incidence of diarrhea during the four months monitoring was

low may be due to the misperception of diarrhea as found in

the focus groups.
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Hypothesis 2

Hypothesis 2 states: Mothers who live in a better

physical environment will engage in preventive health

behaviors regarding diarrhea more than mothers who live in a

poorer physical environment.

Table 4.13 presents the results pertaining to

hypothesis 2. Physical environment was divided into three

groups; group 1 represents mothers who lived in a poor

physical environment, group 2 represents mothers who lived

in a better physical environment, and group 3 represents

mothers who lived in the best physical environment. The

mean score of preventive health behaviors regarding diarrhea

of mothers in each group was as follows: group 1 was 19.4

(SO = 2.1), group 2 was 20.2 (SO = 2.2), and group 3 was

20.7 (SO = 2.0). The 95 percent confidence interval of

these groups was independent; group 1 was 18.8 to 19.8,

group 2 was 19.9 to 20.5, and group 3 was 20.3 to 21.1.

Hypothesis 2 was supported; preventive health behaviors

regarding diarrhea of mothers in those three physical

environment groups differ significantly (P < 0.001). The

results indicate that mothers who lived in a good physical

environment (having the latrine, using the latrine, having a

standard well, having a proper sewage and garbage system)

would practice preventive health behaviors regarding

diarrhea more than mothers who lived in a poorer physical

environment.
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TABLE 4.13 Analysis of Variance of Preventive Health Behaviors of Mother

by physical Environment for Both Religious Groups

Dependent Variable: Preventive Health Behaviors

....
o....

Group

1

2

3

Total

Count

95

187

III

393

Mean

19.4

20.2

20.7

20.1

standard
Deviation

2.1

2.2

2.0

2.2

standard
Error

0.2

0.1

0.2

0.1

95% Confidence
Interval for Mean

18.8 to 19.8

19.9 to 20.5

20.3 to 21.1

19.9 to 20.3

Source D.F.

Between Groups 2

Sum of Squares

91.9

Mean Squares

45.9

F Probability

.0001

within Groups

Total

390

392

1734.5

1826.4

4.4



Hypothesis 2 was further investigated for each

religious group. Table 4.14 demonstrates the results of

Buddhist group. The mean score of preventive health

behaviors regarding diarrhea of the three physical

environment groups was 19.4 for group 1 (SO = 2.4), 19.9 for

group 2 (SO = 2.4), and 20.4 for group 3 (SO = 2.3). The 95

percent confidence interval of these three groups was

somewhat overlapping; group 1 was 18.7 to 20.0, group 2 was

19.5 to 20.4, and group 3 was 19.8 to 21.1.

Among BUddhists, the results do not indicate that

mothers who lived in a better physical environment would

practice preventive health behaviors regarding diarrhea more

than mothers who lived in a poor physical environment.

However, the P value was as low as 0.080.

As for the Muslims, the results are presented in Table

4.15. The mean scores of preventive health behaviors

regarding diarrhea of the three physical environment groups

were as follows: group 1 was 19.4 (SO = 1.9), group 2 was

20.4 (SO = 1.9), and group 3 was 20.9 (SO = 1.7). The 95

percent confidence interval was 18.8 to 19.9 for group 1,

20.0 to 20.8 for group 2, and 20.5 to 21.4 for group 3.

Hypothesis 2 was supported among the Muslims,

preventive health behaviors regarding diarrhea were

significantly different among mothers who lived in different

physical environment (P < 0.001).
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TABLE 4.14 Analysis of Variance of Preventive Health Behaviors of Mothers

by Physical Environment, Buddhist Group

Dependent Variable: Preventive Health Behaviors

I-'
o
w

Group

1

2

3

Total

Source

Count

48

98

49

195

D.F.

Mean

19.4

19.9

20.4

19.9

standard
Deviation

2.4

2.4

2.3

2.4

Sum of Squares

standard
Error

0.3

0.2

0.3

0.2

Mean Squares

95% Confidence
Interval for Mean

18.7 to 20.0

19.5 to 20.4

19.8 to 21.1

19.6 to 20.3

F Probability

Between Groups 2 28.1 14.0 0.080

Within Groups 192 1054.6 5.5

Total 194 1082.7



TABLE 4.15 Analysis of Variance of Preventive Health Behaviors of Mother

by physical Environment, Muslim Group

Dependent Variable: Preventive Health Behaviors

I-'
o

"'"

Group

1

2

3

Total

Count

47

89

62

198

Mean

19.4

20.4

20.9

20.3

standard
Deviation

1.9

1.9

1.7

1.9

standard
Error

0.3

0.2

0.2

0.1

95% Confidence
Interval for Mean

18.8 to 19.9

20.0 to 20.8

20.5 to 21. 4

20.1 to 20.6

Source D.F.

Between Groups 2

Sum of Squares

64.7

Mean Squares

32.4

F probability

0.0001

Within Groups

Total

195

197

661.6

726.3

3.4



Hypothesis 3

Hypothesis 3 states: Socioeconomic factors (education

and income) will be positively related to better preventive

health behaviors regarding diarrhea.

A regression analysis was used to determine which

variables (the educational level of mothers and the annual

family income) influenced preventive health behaviors

regarding diarrhea. Each independent variable was

investigated separately. As discussed earlier in this

chapter, a chi-square test was used to assess the

relationship between preventive health behaviors regarding

diarrhea and the educational level of mothers, and between

preventive health behaviors regarding diarrhea and the

annual family income. The results do not show a significant

relationship between them.

Table 4.16 shows the results of the regression analysis

of preventive health behaviors regarding diarrhea and the

education of mothers. The dependent variable was preventive

health behaviors regarding diarrhea and the independent

variable was the educational level of mothers. These

results suggest that the educational level of mothers was

not significantly correlated with preventive health

behaviors (P = 0.098). This outcome can be interpreted that

a higher educational level of mothers is not always a good

indicator to predict better preventive health behaviors.
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TABLE 4.16 Regression Analysis of Preventive Health Behaviors of Mother

by Educational Level

Dependent Variable: Preventive Health Behaviors

Independent
Variable

Education of
Mother

B S.E. (B)

0.056 0.034

Beta

0.084

R Square

0.006

F Significant F

2.749 0.098

....
o
0\

(Constant) 19.801 0.226



TABLE 4.17 Regression Analysis of Preventive Health Behaviors of Mother

by Annual Family Income

Dependent Variable: Preventive Health Behaviors

f-O
o
.....:J

Independent
Variable

Annual Family
Income

(Constant)

B S.E. (B)

1.827 2.453

20.039 0.163

Beta

0.038

R Square

0.001

F Significant F

0.555 0.457



Moreover, the coefficient of determination (R square) was

very low (0.006) which means that the quality of fit or

prediction of the relationship was inferior.

Table 4.17 displays the results of a regression

analysis of preventive health behaviors and the annual

family income. The annual family income was not found

significantly associated with preventive health behaviors

regarding diarrhea (P = 0.457). As with the educational

level of mothers, the r square was also low (0.001).

Hypothesis 4

Hypothesis 4 states: Religiosity (intensity and nature

of practices) will be negatively related to better

preventive health behaviors regarding diarrhea.

Analysis of variance was used and the results are

illustrated in Table 4.18 and Table 4.19. Table 4.18

presents the results for the Buddhist respondents. As

previously described, Buddhist religiosity was measured by

seven variables and was divided into three groups; group 1

was a low religious group, group 2 was a medium religious

group, and group 3 was a high religious group.

The average score for preventive health behaviors

regarding diarrhea of mothers in each group was as follows:

group 1 was 19.5 (SD = 2.5), group 2 was 20.1 (SD = 2.6),

and group 3 was 20.1 (SD = 1.9). The 95 percent confidence

interval for these three groups overlapped; group 1 was 18.8
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TABLE 4.18 Analysis of Variance of Preventive Health Behaviors of Mother

by Buddhist Religiosity

Dependent Variable: Preventive Health Behaviors

....
o
\0

Group

1

2

3

Total

Count

54

82

59

195

Mean

19.5

20.1

20.1

19.9

standard
Deviation

2.5

2.6

1.9

2.4

standard
Error

0.3

0.3

0.2

0.2

95% Confidence
Interval for Mean

18.8 to 20.1

19.5 to 20.6

19.6 to 20.6

19.6 to 20.3

Source

Between Groups

within Groups

Total

D.F.

2

192

194

Sum of Squares

15.5

1067.2

.1082.7

Mean Squares

7.8

5.6

F Probability

0.249



TABLE 4.19 Analysis of Variance of Preventive Health Behaviors of Mother

by Muslim Religiosity

Dependent Variable: Preventive Health Behaviors

I-'
I-'
o

Group

1

2

3

Total

Source

Count

62

37

99

198

D.F.

Mean

19.8

20.3

20.7

20.3

standard
Deviation

1.9

2.0

1.8

1.9

Sum of Squares

standard
Error

0.2

0.3

0.2

0.1

Mean Squares

95% Confidence
Interval for Mean

19.3 to 20.3

19.7 to 21. 0

20.3 to 21.1

20.1 to 20.6

F probability

Between Groups

Within Groups

Total

2

195

197

32.5

693.9

726.4

16.2

3.6

0.011



to 20.1, group 2 was 19.5 to 20.6, and group 3 was 19.6 to

20.6.

A positive correlation was found between Buddhist

religiosity and preventive health behaviors regarding

diarrhea of these same respondents. According to the

hypothesis, it was expected that religiosity and preventive

health behaviors regarding diarrhea would have a negative

relationship. However, the result was the opposite.

Buddhist religiosity was not found to be significantly

associated with preventive health behaviors regarding

diarrhea (P = 0.249) though it was a positive relationship.

The results of Muslim religiosity and preventive health

behaviors regarding diarrhea are shown in Table 4.19. As

with the Buddhist group, Muslim religiosity was divided into

three groups as low religiosity for group 1, medium

religiosity for group 2, and high religiosity for group 3.

The mean score of preventive health behaviors regarding

diarrhea of these three groups was the following: group 1

was 19.8 (SO = 1.9), group 2 was 20.3 (SO = 2.0), and group

3 was 20.7 (SO = 1.8). The 95 percent confidence interval

for group 1 was 19.3 to 20.3, group 2 was 19.7 to 20.9, and

group 3 was 20.3 to 21.1.

The results from Table 4.19 show statistically

significant relationships between Muslim religiosity and

preventive health behaviors regarding diarrhea (P < 0.05).

However, the correlation was found to be a positive
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relationship, which is also opposite to what was expected in

the hypothesis.

The interview with the Muslims in other communities

(e.g. in Pattani and Satun Province) found that some Muslims

believed they should not defecate over somebody else's

defecation. From that belief, the negative relationship

between religiosity and preventive health behaviors was

expected in this study. The result from focus group

discussions in this study show that there was no such belief

among the Muslims in the study province. That is probably

why the positive relationship was found between religiosity

and preventive health behaviors instead of the negative

relationship.

Hypothesis 5

Hypothesis 5 states: The negative relationship between

religiosity and preventive health behaviors regarding

diarrhea will be stronger for Muslims than Buddhists.

The correlation coefficient (r) was used to assess the

association between Buddhist religiosity and preventive

health behaviors, and Muslim religiosity and preventive

health behaviors. The results of the correlations are

presented in Table 4.20. Hypothesis 5 was supported, the

relationship between religiosity and preventive health

behaviors regarding diarrhea was stronger for Muslims than

Buddhists. But the relationship was positive; the
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TABLE 4.20 Correlation Between Religiosity and Preventive

Health Behaviors

Religiosity

Buddhist

Muslim

Preventive Health
Behaviors (r)

0.11

0.19

P

0.124

0.007

correlation for Buddhists was 0.11 (P =0.124) and Muslims

was 0.19 (P = 0.007).

Focus group discussions were conducted separately for

the Buddhists and the Muslims. However, the discussions

during the focus group sessions did not include who was more

religious. Therefore, it is impossible to compare between

the two religious groups with preventive health behaviors by

using focus group results.

Hypothesis 6

Hypothesis 6 states: Preventive health attitudes will

vary by subculture (Buddhist vs. Muslim) and will be

positively related to religiosity. Preventive health

attitudes will affect preventive health behaviors regarding

diarrhea more than socioeconomic factors.

This hypothesis really represents three separate but

related hypotheses.
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H6.1: The chi-square test was used to evaluate whether

preventive health attitudes between the Buddhists and the

Muslims were different. The data from Table 4.21 illustrate

that preventive health attitudes of these two groups were

significantly different; the chi-square was 10.5 and P value

was 0.001.

TABLE 4.21 Preventive Health Attitudes of Mother by

Religion

Preventive Health Attitudes

Total

Buddhist 22 173 195
Religion 11.3% 88.7% 100.0%

Muslim 47 151 198
23.7% 76.3% 100.0%

Total N = 393

Chi-square = 10.5, P value = 0.001

H6.2: The relationship between preventive health

attitudes and religiosity was investigated and the results

are presented in Table 4.22, 4.23, and 4.24. Table 4.22

illustrates the data for both religious groups. As

previously described, religiosity was divided into three

groups as a low religious group (group 1), a medium

religious group (group 2), and a high religious group (group

3). Preventive health attitudes were divided into two
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TABLE 4.22 Analysis of Variance of Preventive Health Attitudes

by Religiosity, Both Religious Groups

Dependent Variable: Preventive Health Attitudes

I->
I->
U1

Group

1

2

3

Total

Count

116

119

158

393

Mean

9.2

9.4

9.3

9.3

standard
Deviation

0.8

0.7

0.8

0.8

standard
Error

0.1

0.1

0.1

0.1

95% Confidence
Interval for Mean

9.1 to 9.4

9.3 to 9.6

9.2 to 9.5

9.3 to 9.4

Source

Between Groups

within Groups

Total

D.F.

2

390

392

Sum of Squares

2.5

253.5

256.0

Mean Squares

1.2

0.7

F Probability

0.151



TABLE 4.23 Analysis of Variance of preventive Health Attitudes

by Religiosity, Buddhist Group

Dependent Variable: Preventive Health Attitudes

........
(j\

Group

1

2

3

Total

Count

35

101

59

195

Mean

9.3

9.5

9.5

9.5

standard
Deviation

0.9

0.7

0.7

0.7

standard
Error

0.2

0.1

0.1

0.1

95% Confidence
Interval for Mean

8.9 to 9.6

9.4 to 9.7

9.3 to 9.7

9.4 to 9.6

Source

Between Groups

Within Groups

Total

D.F.

2

192

194

Sum of Squares

1.3

105.4

106.7

Mean Squares

0.7

0.5

F Probability

0.302



TABLE 4.24 Analysis of Variance of Preventive Health Attitudes

by Religiosity, Muslim Group

Dependent Variable: Preventive Health Attitudes

........
-..J

Group

1

2

3

Total

Count

62

37

99

198

Mean

9.1

9.2

9.2

9.2

standard
Deviation

0.8

0.8

0.9

0.8

standard
Error

0.1

0.1

0.1

0.1

95% Confidence
Interval for Mean

8.9 to 9.4

8.9 to 9.5

9.0 to 9.4

9.1 to 9.3

Source

Between Groups

within Groups

Total

D.F.

2

195

197

Sum of Squares

0.2

141.1

141.3

Mean Squares

0.1

0.7

F probability

0.845



groups due to a high score on positive attitude towards

preventive health behaviors regarding diarrhea.

The mean score of preventive health attitudes for a low

religious group was 9.2 (SO = 0.8), a medium religious group

was 9.4 (SO = 0.7), and a high religious group was 9.3 (SO =

0.8). The 95 percent confidence interval for these three

groups was overlapping; 9.1 to 9.4, 9.3 to 9.6, and 9.2 to

9.5 respectively.

The results did not support Hypothesis 6 with regard to

the impact of religiosity on preventive health attitudes (P

= 0.151).

Table 4.23 shows the data of the Buddhist group. The

hypothesis was not supported among the Buddhists (P =

0.302). The data in Table 4.24 also indicate that the

association between preventive health attitudes and

religiosity among Muslims was not statistically significant

(P = 0.845).

H6.3: This hypothesis was further investigated with

regard to whether preventive health attitudes would affect

preventive health behaviors regarding diarrhea more than

socioeconomic factors. A mUltiple regression analysis

technique was used to test this hypothesis. Unfortunately,

this hypothesis can not be presented quantitatively due to

the fact that the R square was so very low (R square <

0.01). However, the results from focus group discussions

should be discussed. It was found from the survey that the
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percentage of respondents with positive attitudes toward

preventive health behaviors regarding diarrhea (e.g. boiling

of drinking water) was very high for both the Buddhists and

the Muslims, but from the focus groups most mothers said

that they did not actually boil the water for drinking.

Moreover, they preferred unboiled water from the well rather

than boiled water. These discussions indicate that

respondents' attitudes were not consistent with their

behaviors to prevent diarrhea, especially among the Muslims.

As for socioeconomic factors, there were no discussions in

focus group sessions whether education and family income had

an impact on preventive health behaviors regarding

diarrhea.

In the next chapter discussions of the results will be

presented including a summary and conclusions.

Recommendations for future research and actions will also be

presented.
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CHAPTER 5

SUMMARY, DISCUSSION, CONCLUSION,

AND RECOMMENDATIONS

INTRODUCTION

This chapter includes a summary of the problem

statement, the literature reviewed on diarrhea, the study

design, and the study findings. It also presents a

discussion of the research findings for each hypothesis, and

is followed by a section on conclusions. Finally,

recommendations for future research and future actions are

presented.

SUMMARY

Diarrheal diseases are one of the major pUblic health

problems in the world. They are major causes of morbidity

in developed and developing countries and also major causes

of mortality in developing countries. Ten years ago,

diarrhea was the leading cause of death among children under

five years of age in developing countries. At present,

diarrhea is in second place among the causes of child

mortality due mainly to the promotion of oral rehydration

therapy, which has prevented children from death due to

dehydration. However, the latest reports reveal that

approximately three million children still die each year due
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to diarrhea and more than 1.5 million die as a result of

dehydration (UNICEF, 1993).

Diarrheal disease in Thailand was also the leading

cause of mortality in the past. Today, ORT promotion by the

Ministry of Public Health in Thailand has decreased child

mortality from dehydration. It was reported by the MOPH

that diarrhea was the leading cause of morbidity and the

sixth leading cause of mortality for all ages (Division of

Epidemiology, MOPH, 1991; and Division of Health Education

and Health Planning, MOPH, 1991). It was also reported that

diarrhea was the second most responsible cause of mortality

among the under five group.

The Ministry of Public Health in Thailand has attempted

to control diarrheal morbidity and mortality by promoting

ORT, especially ORS. In addition, the MOPH has also

actively promoted sanitary latrines, improved drinking

water, and has promoted sewage and garbage systems in both

the urban and rural areas. This attempt was emphasized in

the National Five Year Plans and the present goal is to

cover a hundred percent of the areas by the year 2000.

The south of Thailand and in particular the five

provinces, namely: Pattani, Yala, Narathiwat, Satun, and

Songkla have been areas to which the Thai government has

paid special attention in the past decade. Songkla has a

population composed of Buddhists and Muslims but is

predominantly Buddhist. The other four provinces are
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predominantly Muslim (approximately 80 percent of the

population is Muslim). The report from the provincial

health offices from these five provinces shows that the

percentage of latrines and wells that meet the government

standards is lower than the national statistics (Office of

Public Health in Pattani, Yala, Narathiwat, Satun, and

Songkla, 1992). It was also reported in the study by

Jintaganont et ale (1992) that people in the south of

Thailand prefer to drinking water from the well than

rainwater.

From reviewing the literature, it is clear that there

are many factors related to diarrheal diseases. These

factors include environmental, socioeconomic, nutritional,

cUltural, and preventive health behaviors. In order to

decrease morbidity and mortality caused by diarrheal

diseases, steps such as the improvement of the environment

such as safe water supplies, sewage and garbage disposal,

and latrine promotion need to be taken. Globally, the

estimated safe water coverage of urban areas is 82 percent

and that of rural areas is 63 percent whereas the estimated

sanitation coverage of the urban areas is 72 percent and

that of the rural areas is only 49 percent in 1990 (UNICEF,

1991). People in rural areas in developing countries

usually obtain water from wells, ponds, rivers, rainwater,

and centralized tower systems that draw from wells. The

water from these sources is usually contaminated and
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diseases transmitted by contamination of water include

diarrhea, cholera, typhoid, poliomyelitis, hepatitis, and

amoebiasis. Contaminated fluids from defecation, sewage and

garbage disposal can leak into water sources; e.g. wells and

ponds. In order to improve the water, proper latrines must

be built for all the are~s. In addition, the system for

sewage and garbage disposal should be established not only

in urban areas but also rural areas.

Socioeconomic factors such as education and income were

found to be associated to nutritional status, environmental

factors, and preventive health behaviors regarding diarrhea.

Socioeconomic factors and nutritional conditions are closely

linked; poverty is one of the major factors affecting

malnutrition in children. However, most malnourished

children live in homes with adequate food supplies. The

most frequent problem which causes malnutrition is sickness,

especially diarrhea. When diarrhea occurs it will inhibit

the absorption of food and reduce the appetite.

Malnutrition may decrease the absorptive capacity of the

intestinal mucosa.

Culture plays an important role in maternal beliefs,

attitudes, and perceptions regarding diarrhea. In some

cultures, it is believed that children with diarrhea should

not be fed with food while in other cultures any kind of

fluid is not allowed (Jelliffe et al., 1987). It is very

crucial how mothers perceive diarrhea because misperception
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can lead to serious problems with children's health.

Throughout Thailand, studies indicated that some mothers

believed that it is normal for an infant during a period of

growth and development to have diarrhea which is not

considered as diarrhea and therefore need not be treated

(Thongkrajai, Thongkrajai and Stoeckel, 1987; Imong et al.,

1989; Jintaganont et al., 1992).

Preventive health behaviors regarding diarrhea were

found to be related to educational level of mothers

(Thongkrajai et al., 1987; and Jintaganont et al., 1992).

Studies also indicate that preventive health behaviors such

as hand washing after defecation, before handling food,

warming food before feeding, and boiling drinking water can

decrease the incidence of diarrhea (Aung-Myo-Han et al.,

1986; Alam et al., 1989; Han and Thein-Hlaing, 1989; and

Jintaganont et al., 1992).

Research Design

This study is designed to measure risk factors for

diarrhea among children under five years of age in Buddhist

and Muslim villages in Songkla Province. Two sub-districts

(Tambon) were selected; one Tambon from the Buddhist

community in singhanakorn District and one Tambon from the

Muslim community in Rattapoom District. This study has

three sets of activities; focus group discussion, a cross

sectional survey, and the monitoring of the incidence of
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diarrhea. Focus group sessions were conducted before and

after the survey. Two focus groups were conducted before

the survey outside the study area to gather information on

knowledge, beliefs, attitudes, perception of diarrhea, and

health behaviors regarding diarrhea. This information was

utilized in the formulation and categorization of questions

for the survey. Similar focus group sessions were conducted

after the survey with survey respondents in the study areas

to collect qualitative information on particular questions;

e.g. the concept of diarrhea, the causes and the treatment

of diarrhea, respondents' attitudes toward boiling of

drinking water and drinking rainwater, their attitudes

toward having and using latrine, and preventive health

behaviors regarding diarrhea.

Altogether, 393 mothers and/or guardians of children

under five years of age were interviewed; 195 Buddhists and

198 Muslims. Interviewers were students from Prince of

Songkla University and were all females. Buddhist

interviewers interviewed Buddhist respondents and Muslim

interviewers interviewed Muslim respondents. Interviewers

were trained for two days of how to administer the

questionnaire. Field advisors were professors from Prince

of Songkla University.

Monitoring of the incidence of diarrhea had been

conducted for four months after the survey. Village health

volunteers and village health communicators were recruited
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to conduct monitoring every two weeks. The same respondents

interviewed in the survey were asked questions regarding

episodes of diarrhea and their severity. The monitoring

data were linked with the survey data fer analysis.

six hypotheses were formulated and various statistical

techniques were utilized. These statistical techniques are

univariate descriptive statistics such as the mean and the

standard deviation, a chi-square test, an analysis of

variance, a correlation coefficient, a simple regression

analysis, and a multiple regression analysis.

Findings

Qualitative data collected from focus group discussions

were very interesting and useful. The common local term for

diarrhea in the south of Thailand is thong-sia. There are

other terms used for diarrhea, these are thong-ruang, kee

ruu, thong-ruu, thong-duan, and kee-kang. The term prae

duan which means "changing month" is used to describe

diarrhea associated with different stages of the development

of the infant during the first year in the south among both

Buddhists and Muslims. When an infant had prae duan most

mothers did not treat this type of diarrhea because it was

not considered to be diarrhea.

Most Buddhist respondents from focus groups understood

the concept of diarrhea and described diarrhea correctly;

whereas most Muslim respondents did not view mild diarrhea
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as diarrhea. Both groups mentioned uncooked, spoiled, and

dirty food and unsafe water as the causes of diarrhea.

A majority of participants from focus groups had a

latrine and used it. Those who did not have the latrine

mentioned financial difficulty or living with the parents as

the reasons. Muslim respondents had not heard any belief

that the Muslim should not defecate over somebody else's

defecation as had been found in previous studies.

There were distinctive differences between the Buddhist

and Muslim respondents with regard to drinking rainwater.

For the BUddhists, more than half drank rainwater as well as

water from the well. On the contrary, the Muslims did not

drink rainwater at all. Moreover, both groups did not boil

water from the well for drinking for similar reasons; water

from the well was as clean as rainwater, they did not like

the taste of boiled water, rainwater was light and water

from the well was heavy. with regard to preventive health

behaviors, both groups seemed to have knowledge of how to

prevent diarrhea. They also acknowledged the importance of

boiling water but did not practice it.

The chi-square test was used to test sociodemographic

characteristics of the sample. The Buddhists and the

Muslims were found to have similar age group, occupation,

number of children under five years of age, age of youngest

child under five, and sex of youngest child under five. The

result show that the educational level of the Buddhist
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mothers was significantly higher than the Muslim mothers.

Similarly, the average annual family income of the Buddhists

was also significantly higher than the Muslims. with

respect to the number of living children, the Muslims had a

larger number of children than the Buddhists.

The chi-square test was also used to evaluate the

relationship between selected related dependent and

independent variables. It was found that the incidence of

diarrhea among Muslims was significantly higher than among

Buddhists. While the data show that the Muslim mothers

practiced preventive health behaviors significantly more

than the Buddhist mothers they reveal the opposite for

preventive health attitudes; the Buddhist mothers had

significantly higher positive attitudes towards health

behaviors. Both Buddhists and Muslims came from similar

physical environment. There was no significant difference

with regard to religiosity between these two groups.

Hypothesis 1 stated that there would be a lower

incidence of diarrheal disease among children under five

years of age whose mothers had engaged in preventive health

behaviors regarding diarrhea than among children of mothers

who had not engaged in these behaviors. Analysis of

variance was used and the result showed that the hypothesis

was not supported. The incidence of diarrhea among children

under five years of age did not differ significantly when

their mothers practiced fewer preventive health behaviors
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regarding diarrhea or when their mothers practiced more

preventive health behaviors.

Hypothesis 2 stated that mothers who lived in a better

physical environment would engage in preventive health

behaviors regarding diarrhea more than mothers who lived in

a poorer physical environment. The result supported this

hypothesis but only among the Muslims.

Hypothesis 3 stated that socioeconomic factors

(education and income) would be positively related to

preventive health behaviors regarding diarrhea. Both

education and income were not found to be significantly

correlated with preventive health behaviors. Thus the

hypothesis was not supported.

Hypothesis 4 stated that religiosity (intensity and

nature of practices) would be negatively related to better

preventive health behaviors regarding diarrhea. The result

demonstrated a positive correlation between religiosity of

both Buddhists and Muslims and preventive health behaviors

regarding diarrhea, which can be interpreted that the more

religious the more preventive health behaviors. However,

only the Muslims show statistically significant

relationships between religiosity and preventive health

behaviors. This hypothesis was also not supported.

Hypothesis 5 stated that the negative relationship

between religiosity and preventive health behaviors

regarding diarrhea would be stronger for Muslims than
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Buddhists. This hypothesis was supported but the

relationship between religiosity and preventive health

behaviors regarding diarrhea was positive.

Hypothesis 6 stated that (1) preventive health

attitudes would vary by subculture (Buddhist vs. Muslim) and

(2) would be positively related to religiosity, and that (3)

Preventive health attitudes would affect preventive health

behaviors regarding diarrhea more than socioeconomic

factors. The data indicated that preventive health

attitudes between Buddhists and Muslims were significantly

different. But the result did not show statistically

significant relationships between religiosity and preventive

health attitudes. with regard to whether preventive health

attitudes affected preventive health behaviors more than

socioeconomic factors, an analysis could not be presented

quantitatively due to an inappropriate result (the R square

was very low). However, it was found that preventive health

attitudes and preventive health behaviors among respondents

were inconsistent. For example, most mothers agreed that

they should boil the water for drinking but they did not

actually practice it.

DISCUSSION

Evidence from many studies indicates that preventive

health behaviors regarding diarrhea had an impact on the

incidence of diarrhea; better preventive health behaviors
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would decrease the incidence of diarrhea (Alam et al., 1989;

Aung-Myo-Han and Thein-Hlaing, 1989; and Jintaganont et al.,

1992). It was expected in this study that the result would

support past studies. However, the data do not show that

preventive health behaviors affect the incidence of diarrhea

as expected.

During the survey as well as from the focus groups, it

was found that some respondents, especially the Muslim

mothers, did not consider mild diarrhea as diarrhea.

Moreover, many mothers did not view prae duan as diarrhea

unless that symptom persisted. Misperception of diarrhea

among mothers in this study may have resulted in

undercounting of the incidence of diarrhea.

The monitoring of the incidence of diarrhea was

conducted for only four months in order to save time and

money. It was found that a majority of the children in the

study did not have diarrhea during the period of the

monitoring (85.6 percent for the Buddhists and 59.6 percent

for the Muslims). If the period of time to collect the data

on the incidence of diarrhea were longer it may have shown

the difference in the incidence of diarrhea between the

Buddhist and the Muslim children more clearly. Moreover,

the data reveal that Buddhist mothers had more positive

attitudes toward preventive health behaviors than Muslim

mothers but the outcome of preventive health practices was

the opposite. It is possible that the Muslims would like to
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please the interviewer by not telling the truth about their

practices. As evidence it needs to be remembered that they

tended to tell the interviewer that they practiced

preventive health behaviors. This is supported by the

evidence from focus group discussions with regard to

rainwater. While they thought that they should drink

rainwater but none of them ever drank rainwater. The above

discussions may clarify why hypothesis 1 was not supported.

The results of this study reveal that the physical

environment had an impact on preventive health behaviors

regarding diarrhea as expected in Hypothesis 2. Mothers who

lived in a better physical environment engaged in preventive

health behaviors more than mothers who lived in a poor

physical environment. One of the issues emphasized in the

National Five Year Health Plan in Thailand was to improve

the physical environment which included latrine promotion,

safe drinking water, and sewage and garbage systems, since

past studies indicated that physical environment had a

direct impact on the incidence of diarrhea. From the fourth

National Five Year Health Plan in Thailand (1977-1981), the

goal was to have latrines cover 50 percent of total

households, 25 percent of safe drinking water to cover both

the urban and rural areas, and 50 percent of the garbage

system. The fifth National Five Year Plan (1982-1986), only

the number of the latrine, sanitary tank, incinerator and

can, and the increased population to be covered by safe
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water was specified. The sixth National Five Year Plan

(1987-1991), the goal for the latrine coverage was increased

to 75 percent of the households, safe drinking water was 95

percent, safe water for other purposes was 75 percent, and

60 percent for the sewage and the garbage systems. The

seventh National Five Year Plan (1992-1996), the goal for

the latrine increased to 95 percent of the households, 95

percent of safe drinking water, and to improve other

sanitation activities.

More studies need to be conducted to explore whether

the physical environment really affects preventive health

behaviors regarding diarrhea. If this proves to be true,

the improvement of the physical environment should enhance

preventive health behaviors and this would in turn decrease

the incidence of diarrhea.

Socioeconomic factors (education and income) were not

found to be significantly related to better preventive

health behaviors regarding diarrhea in this study as was

found in the study by Thongkrajai (1987). However, the P

value of the relationship between educational level of

mothers and preventive health behaviors was reasonably low

(P = 0.098). Though some respondents in this study had a

higher education they tended to conform to the society they

live in and thus they did not change their preventive health

behaviors. In addition, people in the rural areas may have

certain habits regarding to some preventive health behaviors
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and once these behaviors become habits it will take time to

change. It is also possible that there have been many

intensive projects and interventions regarding diarrhea

promoted in the villages in the rural areas which have an

impact on some behavioral changes related to diarrhea. As

for the annual family income, the evidence clearly shows no

effect on preventive health behaviors.

A positive association between religiosity and

preventive health behaviors regarding diarrhea was found in

this study instead of a negative relationship. This result

clearly identifies that the more religious the individual

the more practice preventive health behaviors related to

diarrhea. The result also was stronger among the Muslims.

The hypothesis was expected to find a negative relationship

due to the notion that more religious individuals would have

stronger beliefs. It was found that the Muslims in some

communities believed they should not defecate over somebody

else's defecation and this belief influenced the latrine

building in those communities. However, the result from

focus groups indicate that the Muslims in this study did not

share such beliefs. The result from this study seems to

reflect some practices in religion, particularly in the

Muslim religion, which had an impact on preventive health

behaviors. It is a widely accepted practice among Muslims

to clean themselves before praying. This practice among the

religious Muslims may influence other health practices
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including health behaviors related to diarrhea. One may

argue, however, that given that the Muslims generally have

more health problems than the Buddhists, including diarrheal

diseases, one must look at other factors which are also very

crucial to health outcome; e.g. socioeconomic factors.

The data indicate that preventive health attitudes were

significantly different between the Buddhists and the

Muslims but they were not affected by religiosity. However,

as previously discussed, religiosity affected preventive

health behaviors regarding diarrhea. Moreover, preventive

health attitudes did not seem to have an effect on

preventive health behaviors. The question remains whether

preventive health attitudes will lead to preventive health

behaviors. The answer is not that simple since some

preventive health behaviors become a habit to many people.

Though a majority of the mothers in this study had positive

attitudes toward some preventive health practices probably

as a result of the influence of intensive programs promoted

by the Ministry of Public Health. The actual behaviors will

need some time to be changed in accord with the attitudes.

CONCLUSION

From the study findings and discussions the following

conclusions emerge:

1. Though the result from this study do not totally

support past studies; the incidence of diarrhea was not
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affected by preventive health behaviors regarding diarrhea,

but the above discussions clearly point out why it was not

so. Misperception of diarrhea among mothers is probably the

most crucial problem that influenced the result. In

addition, other possible factors might be the short period

of time for the monitoring of diarrhea. Moreover, some

respondents might want to please the interviewers by not

telling the truth about their actual preventive health

behaviors.

2. Physical environment was found to be related to

preventive health behaviors in this study; mothers who lived

in a better physical environment practiced more preventive

health behaviors regarding diarrhea.

3. The educational level of mothers was not related to

preventive health behaviors in this study as was found in

some past studies. This may be explained by the notation

that high educated mothers in this study still lived in the

rural area and already adopted the habit which was practiced

in that area and therefore it is hard to change. The annual

family income was not found to be associated to preventive

health behaviors at all.

4. Religiosity was positively associated with

preventive health behaviors regarding diarrhea. This

positive relationship was found stronger for Muslims than

Buddhists.
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5. Preventive health attitudes between the Buddhist

and Muslim mothers were significantly different. However,

religiosity did not have an impact on preventive health

attitudes in both groups. Moreover, preventive health

attitudes and socioeconomic factors were not found to be

related to preventive health behaviors regarding diarrhea.

RECOMMENDATIONS FOR FURTHER RESEARCH

Though a large number of studies have been conducted on

diarrhea, it seems that some issues have not been given

adequate attention. These issues include perceptions of

diarrhea and the individual's beliefs and attitudes related

to preventive health behaviors. If individuals do not

recognize diarrhea as diarrhea, they tend not to treat and

not to change their behavior to prevent it. As it was found

in this study, many respondents did not acknowledge mild

diarrhea and prae duan in an infant as diarrhea. It is

worthwhile to try to correct individuals' misunderstanding

on their perception of diarrhea. It is also very useful to

study what beliefs and attitudes toward preventive health

issues regarding diarrhea among the people, and whether

these beliefs and attitudes influence their practices.

Though a study is conducted in one community, the

result may not be applied to other communities, since the

people may not share the same perceptions, beliefs, and

attitudes. Another issue that seems to be neglected in
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diarrheal disease research is the study of the relationship

between socioeconomic factors and the individuals'

perceptions of diarrhea and their beliefs and attitudes

related to diarrhea. Intervention programs designed should

incorporate these perceptions, beliefs, and attitudes.

Second, intervention programs designed from operations

research have proved to be very useful. These studies

include, for example, water and sanitation improvement, ORS

promotion, health education, and breast feeding promotion.

There were not many studies, however, which focus on

behavioral change to prevent diarrhea. Most studies only

looked into the relationship between preventive health

behaviors and the incidence of diarrhea. It was shown in

this study that religiosity was associated with preventive

health behaviors regarding diarrhea and especially among the

Muslims. More studies need to be conducted to confirm the

findings. If religiosity is positively related to

preventive health behaviors, intervention programs should be

designed by way of religious activities to change the

behavior.

Third, although the intervention programs designed from

operations research have been successful, the question

remains whether the program's effects can be maintained over

time. Further research into the sustainability of programs

should be carried out.
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Fourth, evaluation should be included to assess the

program impact and effectiveness, especially the

intervention research. The neglected issue in evaluation is

the program's contribution to improving the effectiveness of

behaviors that are already being practiced. The future

research would be enhanced by attention to this issue.

RECOMMENDATIONS FOR ACTIONS

The following actions are recommended to cope with the

immediate problems:

First, the water from the wells, especially the public

wells, should be selectively tested to prove whether the

water is safe for drinking. If the water is contaminated,

villagers need to be informed. They should also be

encouraged to improve the quality of the water by improving

the wells.

Second, health education program should be initiated

regarding food handling (e.g. washing hands before eating

and cooking), cleanliness (e.g. washing hands with soap

after defecation), sanitation (e.g. getting rid of sewage

and garbage disposal properly) and etc.

Third, it was found in focus groups that many young

children defecated on the ground near the house. The

program need to be conducted to encourage the villagers to

use the pot for the children.
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Most important of all these discussions is the fact

that in this area of Thailand, much effort has been applied

by the RTG and others to improve the overall health and

well-being of the population, regardless of religious

affiliation. This study would seem to support the

effectiveness of these cumulative efforts in showing few

differences between religious groups, general adoption of

positive health attitudes, stated intentions to adopt

positive health behaviors and in general, improvement in

health over what had been expected. This being the case,

differences are minimized and the overall prediction for the

future, with regard to diarrheal disease is optimistic.
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APPENDIX A

DIARRHEAL DISEASE QUESTIONNAIRE

ID#

_______ Village# Tambon

Songkla Province

Name of Respondent

Address

District

Religion __

Date of Interview

Time of Interview minutes

Name of Interviewer

Name of Field Adviser __
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01. How many living children do you have?

Number

02. How many children under five years of age do you have?

Number

03. What is the age of the youngest child?

Age months

04. What is the sex of the youngest child?

l. male

2. female

05. In what year were you born?

Year

Age years

06. In what year were your husband born?

Year

Age years

07. What is the highest grade you completed at school?

08. What is your main occupation?

01. Farming

02. Animal husbandry, fishing

03. Trade

04. Skilled and semi-skilled labor

05. Labor

06. Housewife

07. Government official

08. Other (specify)
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09. Your personal annual income from all sources

Baht

10. The annual income for all family members living in your

household Baht

11. How many Rais of agricultural land do you own?

Rais

12. How much land do you own for the house?

Square wa

(If the respondent is Muslim please sip to question 20)

13. How often do you go to the temple on Won Phra (buddhist

religious day)?

1. Never or almost never

2. Sometimes

3 . Everyweek

14. How often do you give food to the monk in the morning

(Tak Bard)?

1. Never or almost never

2. Sometimes

3. Everymorning

15. How often do you attend religious activities at the

temple?

1. Never or almost never

2. Once in a while

3. Often

16. Do you drink any kind of alcohol (including alcohol mix

with the traditional medicine)?
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l. Often

2. Do not drink on religious days

3. Never

17. Do you eat food after noon?

l. Everyday

2. Do not eat food after noon on religious days

( Le. Won Phra)

3. Never eat food after noon at all

18. Do you use cosmetics (i.e. perfume, lipstick)?

1. Often use

2. Do not use on religious days (i.e. Won Phra)

3. Never use at all

19. Do you kill any kind of animal (i.e. mosquito, ant)?

1. Often

2. Sometimes

3. Never

(If the respondent is Buddhist please skip to question

27)

20. How many times do you pray per day?

1. Never

2. 1-3 times per day

3. 4-5 times per day

21. How often do you go to the mosque?

1. Never or almost never

2. Sometimes

3 . Everyweek
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22. How often do you attend religious activities at the

mosque?

1. Never or almost never

2 • Sometimes

3. Often

23. Do you abstain from eating during the sunrise during

the "Ramadan" period?

1. Eat during the sunrise as usual

2. Only some days

3. Everyday during that period

24. How strongly do you practice in avoiding forbidden

food?

1. It is permissible in general

2. It is sometimes permissible

3. Never eat at all

25. Do you eat food in the restaurant cooked by the

Buddhist?

1. Always

2. Sometimes

3. Never

26. Do you drink any kind of alcohol?

1. Often

2. Do not drink on religious days

3. Never
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27. Do you have a latrine?

1. Yes (ask question 30)

2. No (ask question 28, 29; skip question 30,31)

28. Why don't you have a latrine?

1. Can not afford it

2. Recently moved to this house

3. Live with the parent

4. Building the latrine

5. The house is on somebody else's land

6. No time to build

7. It is not convenient to use the latrine

8. Renting house

9. Other (specify)

29. If you don't have a latrine where do you normally

defecate?

l. Go to the field and leave uncovered

2. Go to the field and covered

3. Defecate into the river

4. Use the latrine from relative or friend's house

5. Other (specify)

30. If you have a latrine do you use it?

1. Yes (ask question 32)

2. No (ask question 31)

31. Why don't you use the latrine?

1. It does not work

2. It smells
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3. It is full quickly

4. Too lazy to clean

5. Do not want to defecate over somebody else's

defecation

8. Not sure

32. Where do you get water for drinking?

01. Well (ask question 33)

02. River, klong

03. Tap water

04. Rainwater (ask question 34; skip question 35)

05. Rainwater and well (ask question 33; skip question

35)

06. Deep underground well water

07. Bottle water

08. Water from the mountain

09 Other (specify)

33. What type of well do you usually obtain water for

drinking?

1. A well that meets the government standard

2. A well that does not meet government standard

34. How do you keep rainwater?

1. In a jar with the cover closed permanently

2. In a jar with the cover closed temporarily

3. In a jar without a cover

4. Other (specify)
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35. Why don't you drink rainwater

01. The roof is made of leaves

02. The taste is not good

03. Too lazy to keep rainwater

04. The roof is not clean

05. Having a cold when drink rainwater

06. No money to buy jars

07. Rainwater is not clean (dirt, chemical)

08. Never drink since young

09. Mosquito in rainwater

10. Not fUll, not heavy when drink rainwater

11. Water from the well is clean

12. Deep underground well water is clean

13. Other (specify)

36. Where do you get water for cooking?

01. Well

02. river, klong

03. Tab water

04. Rainwater

05. Rainwater and well water

06. Deep underground water

07. Bottle water

08. Water from the mountain

09. Other (specify)

37. How do you get rid of sewage water?

1. Release untreated into environment
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2. Release into main sewage system

3. Other (specify)

38. How do you get rid of garbage

1. Personally take to an official incinerator or

dump

2. Using service that take to an official incinerator

or dump

3 • Anywhere in the local environment

4. Put in the dump and burn once a week

5. Put in the dump and burn once in a while

6. Other (specify)

39. Do you think your family should have a latrine?

l. Yes

2. No

8. Not sure

40. Do you think your family members should use a latrine?

l. Yes

2. No

8. Not sure

41. Do you think your family members particularly

children should drink rainwater?

1. Yes

2. No

8. Not sure

42. Do you think your family should have jars to keep

rainwater?
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1. Yes

2. No

8. Not sure

43. Do you think you should boil water for your children

for drinking?

1. Yes

2. No

8. Not sure

44. What are the causes of diarrheal diseases?

01. Drink unclean water

02. Eat unclean food

03. Eat leftover food

04. Eat uncooked food

05. It occurs naturally

06. Eat sour food or fruits

07. Eat food not on time

08. Eat many kinds of food

09. Drink milk

10. Hot weather

11. Drink too much water

12. Eat spicy food

13. Other (specify

88. Don't know, not sure

45. How do you treat your children under five years of age

who have diarrhea?

1. Oral rehydration salt
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2. Drink sprite mix with salt

3. Take antibiotic medicine

4. Take medicine and ORS

5. No treatment

6. Herbal therapy

8. Do not remember

46. If the baby has "Frae Duan", how do you treat them?

1. ORS

2. Take antibiotic medicine

3. No treatment

4. Medicine and ORS

5. Never has "Frae Duan"

6. Drink excessive hot water

7. Herbal medicine

8. Do not remember, not sure

47. Do you breast feed?

1. Yes

2. No (skip question 48)

48. Do you clean your breasts before feeding your child?

1 . Everytime

2 . Sometimes

3. Not at all

49. Do you wash your hands before giving milk or

food to your children?

1. Everytime

2 . Sometimes
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3. Not at all

50. Do you wash your hands before eating food?

l. Everytime

2. Sometimes

3. Not at all

5l. Do you wash your hands before cooking?

l. Everytime

2. Sometimes

3. Not at all

52. Do you wash your hands with soap after defecation?

l. Everytime

2. Sometimes

3. Not at all

53. Do you wash plates using washing powder or soap?

l. Everytime

2. Sometimes

3. Not at all

54. Do you cover food to protect it from flies?

l. Everytime

2. Sometimes

3. Not at all

55. Do you serve newly cooked food to the children?

1. Everytime (skip to question 57)

2. Sometimes leave them for a long time before

serving

3. Normally keep them for a long time before serving
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56. Do you warm up the food before giving to the children?

1 • Everytime

2. Sometimes

3. Not at all

57. Where do you dispose of the diarrheal faeces?

1. Place on the ground without covering

2. Place under the ground

3. Into the latrine

4. Place in the river, klong

5. Wash it away by water

6. Other (specify)

58. Do you wash a diarrheal child's clothes separately?

1. Yes

2. No
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APPENDIX B

MONITORING OF THE INCIDENCE OF DIARRHEA

Name of Respondent

Date of Interview _

Name of Interviewer

1D#

Religion

1. Did your youngest child under five years of age has

diarrhea during the past two weeks?

1. Yes

2. No (stop the interview)

2. How many times did your youngest child has diarrhea

during the past two weeks?

time(s)

3. How many days did your youngest child has diarrhea?

The first time days

The second time days

The third time days

4. What was the cause of diarrhea?

The first time (specify)

The second time (specify)

The third time (specify)
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APPENDIX C

ADDITIONAL STATISTICAL RESULTS

TABLE C.1 Frequency of Preventive Health Behaviors of

Mothers

Frequency Percent Cumulative Percent

100.0

12.0 0.3 0.3

14.0 0.8 1.1

15.0 1.5 2.6

16.0 2.5 5.1

17.0 5.9 11.0

18.0 9.9 20.9

19.0 17.0 37.9

20.0 19.1 57.0

21.0 12.7 69.7

22.0 15.5 85.2

23.0 10.9 96.1

24.0 3.9 100.0

Total

N = 393

Mean = 20.1, SD = 2.2
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TABLE C.2 Frequency of Physical Environment

Frequency Percent Cumulative Percent

100.0

5.0 7.1 7.1

6.0 17.0 24.2

7.0 18.3 42.5

8.0 29.3 71.8

9.0 21.6 93.4

10.0 6.6 100.0

Total

N = 393

Mean = 7.6, SD = 1.4
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TABLE C.3 Frequency of Buddhist Religiosity

Frequency Percent Cumulative Percent

100.0

8.0 0.5 0.5

9.0 2.1 2.6

10.0 3.6 6.2

11.0 11.8 17.9

12.0 10.3 28.2

13.0 19.0 47.2

14.0 22.6 69.7

15.0 18.5 88.2

16.0 8.7 96.9

17.0 2.1 99.0

18.0 1.0 100.0

Total

N = 393

Mean = 13.4, SD = 1.9
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TABLE C.4 Frequency of Muslim Religiosity

Frequency Percent Cumulative Percent

100.0

13.0 2.0 2.0

14.0 3.5 5.5

15.0 8.1 13.6

16.0 7.1 20.7

17.0 10.6 31.3

18.0 18.7 50.0

19.0 24.7 74.7

20.0 16.2 90.9

21.0 9.1 100.0

Total

N = 393

Mean = 18.1, SD = 2.0
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TABLE C.5 Frequency of Preventive Health Attitudes of

Mothers

Frequency

6.0

7.0

8.0

9.0

10.0

Percent

0.3

1.3

16.0

29.2

53.2

Cumulative Percent

0.3

1.6

17.6

46.8

100.0

100.0Total

N = 393

Mean = 9.3, SD = 0.8
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