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Abstract
Introduction
In recent decades, studies from developing countries have shown that maternal
education is strongly correlated with child health. Many government agencies and
non-governmental organisations have used this evidence to emphasise the importance
of educating girls and women as an effective means of improving population health in
the long-term.

The relationship between maternal education and child health, though evident in many
studies, is still not clearly understood. The differences between educated women and
non-educated women are also indicative of wider socio-economic, cultural, and
environmental differences that suggest that educated and non-educated women may
be more influenced by other fc.ctol-5\besides whether or not they have been to school.

\
Furthermore, the immediate impact of education on girls' health knowledge, attitudes,
and behaviours, which may eventually affect both maternal and child health, has often
been overlooked by researchers. An investigation of health knowledge and practices
of young women may offer further insight into the mechanisms which determine their
future children's health.

As a developing country, Cambodia's leading causes of mortality and morbidity are
from communicable diseases. Many of the country's inhabitants have limited access
to adequate sanitation and water, health facilities, and schools. Although many
humanitarian organisations and government and non-government agencies are
working to improve the situation in Cambodia, little research has been conducted to
determine effective strategies to improve the present and future health and well-being
of young Cambodians.

Purpose
The purposes of this study were to evaluate the impact of schooling on young
Cambodian women's health knowledge, attitudes, and practices, as well as to evaluate
the health impact of a specific programme of the Cambodian Arts and Scholarship
Foundation (CASF) that provides scholarships to young women.
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Methods
Qualitative and quantitative data were collected using face-to-face interviews
following a piloted, structured questionnaire. Three comparison groups were
identified: CASF scholarship recipients, non-CASF students, and out-of-school
participants. Eligible participants were selected by local informants and interviewed
in Khmer or Bunong. Additional information was collected during focus groups with
local villagers and interviews with village chiefs.

Results
Between April and August 2005, data were collected from 82 face-to-face interviews,
nine village focus groups, and four interviews with village chiefs, in three Cambodian
provinces and Phnom Penh.

In-school and out-of-school participants lived in substantially different environments,
primarily because in-school participants were more likely to live in rural areas
(94.0%) than out-of-school participants (30.0%). Residence was an important
determinant for access to hygiene and sanitation facilities, which would affect health
practices and outcomes.

Health practices improved among in-school participants, both CASF and non-CASF,
although in CASF students, these improved practices were not reflected in health
outcomes. Despite being in school, CASF students had similar health outcomes to
out-of-school participants as regards self-reported health state and recent diarrhoeal
disease incidence.

Health knowledge of out-of-school participants was better than in-school participants,
particularly for tuberculosis transmission and prevention methods. However, better
health knowledge did not necessarily lead to improved health practices.

Conclusion
Although hand washing and other health practices were better and more consistent in
the in-school groups, the poor health of CASF students suggests that education and
improved health practices may not be sufficient in improving young people's health.
3

Any benefits that may arise from educating girls may be overshadowed by an
unhealthy physical environment, such as lack of toilets in communities and schools,
inadequate access to safe water, and poor air quality. Socio-economic status also plays
a huge role in the health status of young women, which, in the short term, at least is
not mitigated by schooling.
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1. Introduction

This thesis describes the background, methods, results, and recommendations of a
study conducted in Cambodia in 2005 that investigated the impact of education on
girls' health knowledge, attitudes, and practices.

Study Objectives
The primary objectives of this study were to:
1. Assess the effects of education on Cambodian girls' perceptions of, and
interaction with, their environment.
2. Assess the effects of education on Cambodian girls' basic health knowledge,
attitudes and practices.
3. Evaluate the impact of the Cambodian Arts and Scholarship Foundation
(CASF) scholarship programme on recipients' health knowledge, attitudes,
and practices.
4. Further understand the causal mechanism of the relationship between
education and health knowledge, attitudes, and practices.

Chapter Overview
This chapter briefly outlined the purpose of the thesis and the objectives of the study.

Chapter Two provides an overview of the current cultural, socio-economic, and health
situation of Cambodia, and introduces the Cambodian Arts and Scholarship
Foundation.

Chapter Three discusses previous research that investigated the association between
health knowledge, attitudes, and practices, and health state. It also reviews the
existing literature on the impact of maternal education on child health and other socioeconomic factors.

Chapter Four describes the methods used to develop and implement the study, and to
analyse the data collected. Ethical issues are considered, and detailed descriptions of
the questionnaire development, interview processes, and study areas are also included.

9

Chapter Five presents the results obtained during the study. The quantitative results of
face-to-face interviews are supplemented by additional qualitative information from
interviews and focus group discussions.

Chapter Six discusses the principal findings of the study and their implications, the
strengths and weakness of the study design and implementation, and compares the
findings with those of other studies.

Chapter Seven provides a brief conclusion, as well as recommendations for further
action and research.
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2. Background

This chapter provides a brief overview of Cambodia and the health situation in the
country. It also outlines further factors that led to the development of the present
study, including gender disparities in education. A brief description of the Cambodian
Arts and Scholarship Foundation (CASF), the organisation that initially supported the
fieldwork, is also included.

Cambodia
Brief Overview

The Kingdom of Cambodia is located in Southeast Asia on the Gulf of Thailand (Map
1). It shares borders with Thailand to the north and west, Laos to the north, and
Vietnam to the east and south. The country has a total land area of 181,035 square
kilometres- slightly larger than the South Island of New Zealand- and consists
primarily of lowland plains with mountains in the southwest and north of the country.
Figure 1. Map of Cambodia (WHO 2005 [Map]).
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Most Cambodians (90%) are Khmer, whose descendants ruled the vast Angkor
Empire from the lOth to 13th centuries. This empire gradually declined for the next six
centuries due to attacks from the Thai and Cham (Vietnam). Cambodia became a
French Protectorate in 1863 in an effort to protect itself from the encroachment of
Siam (Thailand) to the north and west, and Annam (Vietnam) to the south and east.
Following the creation of the Union Indochinoise in 1887, which included Laos,
Cochinchina (a French colony), Annam, and Tonkin, Cambodia gradually ceded most
of its power to France. By 1897, the French had near-complete control of Cambodia,
and this continued until independence in 1953 (Delvert 1993).

In 1955, King Norodom Sihanouk abdicated the throne in order to enter political life
and ran the country until1969. After five years of internal struggle, the Khmer Rouge,
an extremist agrarian Communist group, marched into Phnom Penh in April1975 and
effectively took control ofthe country. All cities and towns were evacuated, and
Cambodia, led by Pol Pot, shut itself from the West as it undertook its agrarian
revolution. In less than four years, at least 1.5 million people died of execution,
enforced hardship and labour, or starvation. Families were separated and children
were encouraged to tum their parents in as traitors (Delvert 1993).

In December 1978, the Vietnamese invasion gained control of the country. For ten
years, they occupied Cambodia, although a civil war continued between the
Vietnamese puppet government and the US-backed Khmer Rouge guerrilla forces. In
1991, the Paris Peace Accords mandated democratic elections and a ceasefire, and in
1993, the United Nations Transition Authority in Cambodia (UNTAC) established
foundations for a new multiparty democracy under a constitutional monarchy. The
last Khmer Rouge factions surrendered in 1999, and relative peace and stability have
been precariously maintained since (CIA 2005).

Today, Cambodia has 13 million inhabitants, of whom 84% live in rural areas.
Despite relative political stability for the last five years and over US$6 billion in
international aid since 1993(Shaw 2005), Cambodia continues to have some of the
worst human development indicators in the world. Some recent improvements have
officially moved it from the low to medium human development category. However,
12

36% of the population still lives below the poverty line (US$0.46 per day for rural
areas; US$0.63 per day for urban areas). In some rural areas, this figure is as high as
79% (WHO 2005 - Cambodia).

Cambodia also has some of the worst health indicators in the region, and the positive
trends of the last decade are beginning to slow. Life expectancy at birth is the lowest
in the Asia Pacific region, at 56.4 years for males and 60.3 years for females (WHO
2005-Cambodia). In neighbouring Thailand, children can expect to live nearly 15
years longer than in Cambodia, regardless of sex (WHO 2005 - Thailand). In
addition, 39% of Cambodia's population is under the age of 15, which has specific
implications for the country's future, as well as its current health needs. Fertility rates
remain high, at 4 children per woman of child-bearing age, although recent figures
indicate that 32.6% of women want to limit or space their children (WHO 2005Cambodia).

World Health Organisation summaries for Cambodia and Thailand are presented in
Table 1 for comparison.
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Table 1. Selected population and health indicators for Cambodia (WHO 2005-Cambodia) and
Thailand (WHO 2005-Thailand)

Selected Indicator
Population
Total
% 0-14 years

Cambodia
13 091 000
39.0

Thailand
62,833,00
25.7

. . . . . . . . ~. ..9.Y..~E. .?..~ . . Y..~.c::IE.~. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~.:.9.. . . . . . . . . . . . . . . . . . . . . . . . . ~.:.~.
Crude birth rate
(per 1000 population)
Crude death rate
(per 1000 population)
Infant mortality rate
(per 1000 live births)
Maternal mortality rate

25.0

14.0

6.7

6.0

95.0

21.5

. . . . . . . .{P~.r.. . ~. 9.9.. .9..9..9.. . !.!Y~. . ~.!E!b..~.). . . . . . . . . . . . . . . . . . . . . . . . .~.~.?..:.9.. . . . . . . . . . . . . . . . . . . . . . . .~. ~.:.?..
Health-adjusted life
expectancy at birth (years)
total
male
female

56.4
60.3

70.0
67.0
73.0

:r:9.!~IJ~:d!JgY.::::~~:!~::::::::::::::::::::::::::::::::::::::::::::::::::::: : : : : : : : : : : : : : : : : : : : : : : : : : : :~;:r: : : : : : : : : : : : : : : : : : : : : : : : I: ~:
% of population served with
safe water
total
urban
rural
% of population with
adequate sanitary facilities
total
urban
rural

44.2
72.0
39.6

92.7

21.9
55.4
16.4

97.7

Cultural Aspects

Ethnic Khmers make up 90% of the Cambodian population, with the remainder
consisting ofVietnamese (5%), Chinese (1%), and other (4%) (CIA 2005). Included
in "other" are over a dozen indigenous groups, collectively known as "Khmer Loeu"
that inhabit primarily the high plateaus to the northeast of the country. These groups
have their own distinct languages and cultures, and have historically been
marginalised from Cambodian society and politics. They practice a traditional
subsistence livelihood, and are also involved in small trade of forest products so that
they can buy tobacco, medicines, salt, and other products that they do not produce.

Similar to many Asian cultures, Khmer culture is extremely hierarchical, based on
power, status, and patronage. Hierarchical placement is determined by many factors,
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including age, sex, family, birth order, occupation, political standing, influence,
education, personal character, and financial benevolence (Hinton 1998). Hierarchical
standing is established in every social interaction, reflected in individuals' posture,
language usage, and general attitude. Hierarchical status is not fixed, however, and
individuals can increase their status by improving their own situation while respecting
the limitations of their current status. Those that lack sensitivity to the notions of
"honour" and "shame" are considered to have a "thick face" and risk losing the
respect of others (Hinton 1998).

The hierarchy of women is based on different criteria from that of men. For men,
power and authority gained by physical and political means is highly regarded. A
Cambodian woman, however, is successful if she "is able to accomplish what she
wants done,[ ... ] is valued by society" (Ledgerwood 1990). According to Ledgerwood
(1990), she is not considered to be strong or powerful, or even good or bad; rather, her
status is defined by her "virtue". Her virtue is determined by her comportment,
activities, and sexuality.

Furthermore, the virtue of a woman also influences the status of her husband and
other males in the family. Her actions, therefore, are highly mitigated by the men with
whom she interacts, for they also risk losing honour if she does not act appropriately.
A woman who shames a man loses virtue, even if it is only in showing her strengths
that she exposes his weaknesses (such as achieving higher grades than her brothers in
school, earning a higher salary than her husband, or putting her health in front of the
health of other family members). This has the potential to influence the decisions of
women regarding their education, career choices, and health.

Health Situation

Infectious diseases in developing countries such as Cambodia continue to kill millions
every year. Diarrhoeal diseases and respiratory infections alone are responsible for up
to 6 million deaths per year (Curtis 2003) and malaria is an ever-growing problem
despite global efforts to curb the epidemic. Diseases that do not exist in more
developed countries, or have been virtually eradicated, are the primary causes of
mortality and morbidity in the rest of the world.
15

In Cambodia, eight of the ten leading causes of mortality and morbidity are infectious
diseases (Table 2). In New Zealand, there are no communicable diseases in the ten
leading causes of mortality and morbidity. Deaths from diarrhoeal diseases and
tetanus are minimal in New Zealand: in 2000, there were two cases of tetanus, neither
of which was fatal, and 6018 reported cases of diarrhoeal diseases (WHO 2005- New
Zealand). In Cambodia in 2004, there were 1041 cases of neonatal tetanus and an
additional 146 cases of other tetanus, as well as 309,933 reported cases of diarrhoeal
diseases, making neonatal and other tetanus the 9th and 1oth causes of mortality and
diarrhoeal diseases the 2nd leading cause of morbidity (WHO 2005- Cambodia).

Tuberculosis is of particular concern in Cambodia. The country is among twenty-two
countries worldwide with a high tuberculosis burden. It is the only country outside of
Africa with an incidence rate of over 300 per 100 000 population, and is nearly three
times the regional average, with 508 cases per 100 000 (WHO 2005- Tuberculosis).
Table 2. Ten leading causes of mortality and morbidity in Cambodia (WHO 2005-2)

3.80
3.43

Ten Leading Causes of Morbidity
Rate per 100,000
Acute Respiratory
7182.77
Infections
2366.00
Diarrhoea
1030.00
Malaria (treated cases)

1.40
0.83
0.70

Cough (at least 21 days)
Gyneco-obstetrics
Tuberculosis

Ten Leading Causes of Mortality
Rate per 100,000
Tuberculosis
5.00
Malaria
Acute Respiratory
Infections
Road Accidents
Meningitis
Dengue Haemorrhagic
Fever
Diarrhoea

0.53

;

I
1

I Dengue Haemorrhagic

I Fever
I Road Accidents

417.54
272.06
214.00* /508.00**
78.20

74.99
Gyneco-obstetrics
0.15
Neonatal Tetanus
0.15
1 Measles
29.96
.9.!~~!.-'I~.!'.l:J..l:~~---······· . . . . . . . . . . . . . . . . . . . . .9:}~.......................................................... ..1.....!.?..Y.~~.l.!!.~!Y.......................................................................l..?._~.9.~. . . . . . . . . . . . . . . . . . . . . . . . . . . . .
*Annual TB statistic 2003, by National Centre for Tuberculosis and Leprosy Control
** WHO TB estimate 2003

The Millennium Development Goals

In the year 2000, the UN, in cooperation with leaders from 188 different countries,
developed the Millennium Development Goals (MDGs) with the aim of"addressing
extreme poverty in its many dimensions- income poverty, hunger, disease, lack of
adequate shelter, and exclusion-while promoting gender equality, education, and

16

environmental sustainability" (MDG Asia Pacific 2005). The goals and targets are as
presented in Table 3.
Table 3. Millenium Development Goals and progress for Cambodia (MDG Asia Pacific 2005)
MDG Goal

MDG Target

1. Eradicate extreme poverty and hunger
1. Halve, between 1990 and 2015, the proportion of
people whose income is less than $1 per day.

2. Halve between 1990 and 2015, the proportion of
people who suffer from hunger.
2. Achieve universal primary education
3. Ensure that, by 2015, children everywhere, boys
and girls alike, will be able to complete a full
course of primary schooling.
3. Promote gender equality and empower women
4. Eliminate gender disparity in primary and
secondary education preferably by 2005 and in all
levels no later than 2015.
4. Reduce child mortality
5. Reduce by two-thirds, between 1990 and 2015,
the under-5 mortality rate.
5. Improve maternal health
6. Reduce by three-quarters, between 1990 and
2015, the maternal mortality ratio.
6. Combat HIV/AIDS, malaria and other diseases
7. Have halted by 2015 and begun to reverse the
spread of HIVIAIDS.
8. Have halted and reversed by 2015 the incidence
of malaria and other diseases.

7. Ensure environmental sustainability
9. Integrate the principles of sustainable
development into country policies and programmes
and reverse the loss of environmental resources.
10. Halve, by 2015, the proportion of people
without sustainable access to safe drinking water
and sanitation.

Cambodia- selected indicators
Target
Current
19.5% living
below national
poverty line.
Undernourished:
20.5%

35.9% living
below national
poverty line.
Undernourished:
33%

Primary
completion:
100%

Primary
completion:
61%

Primary: ratio
girls to boys: 1.0
Secondary: ratio
girls to boys: 1.0

Primary: ratio
girls to boys: 0.9
Secondary: ratio
girls to boys: 0.6

Under-5: 65/1000
Infant: 5011000

Under-5: 124/1000
Infant: 95/1000

140/100,000 live
births

437/100,000 live
births

Prevalence of
HIV: 1.8%
Malaria/Dengue
4.0/0.4 per 1000
TB rate
135/100,000

Prevalence of
HIV: 2.6%
Malaria/Dengue
10.3/0.8 per 1000
TB rate
508/100,000

None given

Population using
solid fuels: 95%

Water
Rural: 50%
Urban: 80%
Sanitation
Rural: 30%
Urban: 74%

Water
Rural: 40%
Urban: 70%
Sanitation
Rural: 16%
Urban: 55%

8. Develop a g_lobal partnership for development

The Ministry of Health plans to achieve the Millennium Development Goals through
medium-term planning, focusing on increasing utilisation of cost-effective health
services, improving the quality of care in public and private health sectors, improving
the distribution of staff in the health sector, and improving reproductive and
adolescent health services.
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The Government introduced health system reforms in the 1990s with the aim of
improving primary care coverage, particularly in rural areas. The reforms established
a district health system that covered districts of 100,000-200,000 people, with smaller
health centres providing basic services to target populations of 10,000. The
Government currently spends US$3.30 per capita on health, with 10% of GDP
financing the health sector. Nonetheless, 70% of health sector financing is from outof-pocket expenditure, approximately US$24 per capita, and donor agencies cover
two-thirds of the remaining costs (WHO 2005- Cambodia).

Gender Disparities in Education
"Send your sons away to school if you have the money ... It is a good idea and
they might be better off. But send your daughters away and what will happen to
them? Perhaps they will return pregnant. No one in Cambodia sends their
daughters away to study."- man in Kandal Province (Asia Development Bank
2001).

In 2005, the World Bank produced a country gender report for Cambodia (World
Bank 2005). This report summarised existing information from government, donor,
and non-governmental agencies, as well as data collected from extensive consultation
with various stakeholders. It was found that gender inequalities remain high in
education and that the greatest disparities exist among the poor and in rural areas.

Systematic "culling" during the Khmer Rouge period (1975-1979) left the post-war
population practically void of skilled, educated professionals. Illiteracy rates remain
very high: only 67% of women and 82% of men are literate. However, it is estimated
that 29% of women and 50% of men are functionally literate (World Bank 2005). A
person is functionally literate who "can engage in all those activities in which literacy
is required for effective functioning in his/her group and community and also for
enabling him/her to continue to use reading, writing and calculation for his/her own
and the community's development" (United Nations 2005). For example, a
functionally literate person can read a medicine packet and use the information
provided, whereas a semi-literate person may be able to read the words on the packet,
but will not be able to apply them. The low rate of functional literacy prevents most of
Cambodia's population, particularly women, from participating in the rebuilding and
development of their country.
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The situation is particularly dire for women, as they are greatly under-represented in
education. Cambodia has committed to achieving universal primary and lower
secondary education (equivalent to New Zealand year 10) by 2010 through the
development of the Ministry of Education, Youth and Sport (MoEYS) Education for
All programme. Currently, 90% of boys and 84% of girls are enrolled in primary
school, and the gender gap appears to be narrowing. However, lower secondary
enrolments are much lower, with one in five children enrolled. In rural areas, only
19% of boys and 13% of girls are enrolled in lower secondary school. Less than 10%
of boys and 6% of girls are enrolled in upper secondary schools. In addition, while the
gender gap has been narrowing at the primary and lower secondary levels, it has
remained the same since 1996 in upper secondary schools (World Bank 2005).

Despite the recent success in increasing primary and lower secondary enrolment,
particularly among girls in rural areas, there are a number of factors which discourage
girls from attending school, particularly as they get older.

According to the Ministry of Education, Youth and Sport (MoEYS), donor agencies,
and the World Bank, gender disparities in education are caused by a variety of
financial, environmental, and socio-cultural barriers (World Bank 2005). These are:
1. Cost
2. Distance
3. An absence of female teachers and role models
4. A preference for the education of sons
5. The role of girls as caregivers
6. Lack of toilets in schools

Although education is free for all by principle, under funding for teachers' salaries
creates an environment where "corruption for survival" is commonplace. In addition,
informal costs of schooling, such as uniforms, books, and school supplies are often
unaffordable for poor families, particularly if they have many children, as is often the
case in rural communities.

19

Distance to schools is of primary concern, especially as girls get older. Most
households have a primary school within a one-kilometre radius, but only 0.05% of
villages have a lower secondary school, and 0.01% of villages have an upper
secondary school. Many families do not consider it safe to send their daughters away
to school.

In addition, girls are seen as caregivers and are often responsible for looking after the
house. If a girl goes away to school, her household chores must be passed on to
someone else. Man's work, on the other hand, usually involves more strength or
machine-work, which younger boys are not physically capable of undertaking.
Therefore, boys are less likely to replace their fathers in work than girls are to replace
their mothers, and sending boys away to study has less of an impact on the family
labour force.

Adequate sanitation facilities in schools are often overlooked as a reason for lower
female enrolment. In Cambodia, 65% of primary schools and 13% ofupper secondary
schools have no toilets. This figure underestimates the problem because the student to
toilet ratio is very low. There are usually only two toilets in primary schools and one
is often kept locked for teachers to use. Girls are often embarrassed to share toilets
with their male classmates, and the toilets are often broken or very dirty because of
the large number of students using them. Adolescent girls are particularly affected by
this, due to problems of modesty.

The Cambodia Demographic and Health Survey 2000 (CDHS)

The Cambodia Demographic and Health Survey (2000) is the primary source of
demographic and health information for Cambodia. The survey provides accurate and
reliable information on the health of Cambodians, particularly of women and children,
and is a valuable tool for policy planning and project management.

In addition to being the most comprehensive survey ever conducted in Cambodia, the
CDHS is particularly important because data were collected in such a way that
comparison between countries is easy and accurate. Many other countries have
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recently conducted Demographic and Health Surveys, which follow a standard
methodology and questionnaire design.

The CDHS provides information on demography, family planning, infant and child
mortality, domestic violence, and health-related information, including breastfeeding,
antenatal care, children's immunisation, childhood diseases and HIV/AIDS. The
survey was also specifically designed to evaluate nutritional status of mothers and
children, and to estimate the prevalence of anaemia in Cambodia.

The sample size of the survey was 12,810 households and 15,517 eligible women,
selected using stratified sampling. Verbal consent was obtained from all participants,
and the response rate was close to 98%. Women were interviewed in their homes
using a standard questionnaire and height and weight measurements were obtained. In
addition, one-fourth of households were selected for haemoglobin testing to diagnose
anaemia.

The CDHS was sponsored by the United Nations Population Fund (UNFP A) the
United Nations Children's Fund (Unicef), and the U.S. Agency for International
Development (USAID), in conjunction with the National Institute of Statistics ofthe
Ministry of Planning and the Directorate General for Health of the Ministry of Health.
Technical assistance was provided by ORC Macro.

Cambodian Arts and Scholarship Foundation (CASF)

The Cambodian Arts and Scholarship Foundation (CASF) is a non-profit nongovernmental organisation based in Portland, Maine, USA. Started in 2001, the
organisation is:

committed to improving the lives of children in Cambodia through education. A
particular focus is our work with poor, at-risk girls who are, for a number of
reasons, often denied equal access to schooling. On the ground in Cambodia,
CASF collaborates with local communities to identify potential students, provides
financial, emotional and medical support to these students and their families, and
sustains this support for as long as the child wants to learn
(www .cambodianscholarship.org).

21

CASF runs an Individual Pupil Programme (IPP) which provides scholarships to
students in Cambodia so that they may continue their schooling. Scholarships range
from US$5 to US$20 per month depending on family need. Scholarship recipients are
recommended by the local CASF co-ordinators to the country co-ordinator and the
president. The student's family situation is assessed, and the student must also show
academic promise and self-motivation. CASF agrees to support a scholarship
recipient for as long as he or she wishes to continue studying, even through university.

Scholarship recipients are closely followed by local co-ordinators to ensure that they
are keeping up with their school work. The local co-ordinators also provide support
for the students and report to the country co-ordinator if the students or their families
encounter any problems. Adjustments in the monthly scholarship amount are made
based on family need. A separate medical fund covers unforeseen expenses for the
student or a family member.

There are currently about 100 IPP scholarship recipients in five provinces. Of these,
80 students are girls between nine and twenty-five years old. Additional information
can be found at http://www.cambodianscholarship.org.

This project was organised with the president and founder ofCASF, who agreed to
provide technical support and access to the IPP students, via the country co-ordinator
and the local co-ordinators. CASF was selected for this study because of its
enthusiasm and dedication to providing education for those girls most in need of it.
The organisation operates in distinct regions of the country, but is small enough to
have personal connections with all of its recipients, their families, and their
communities.
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3. Literature Review

This chapter discusses the existing literature on health, hygiene practices, and the
possible impact of education on health state in developing countries. Studies and their
results are summarised in Table 6 at the end of the chapter. It is important to note that
very few studies have been conducted in Cambodia.

Basic Hygiene, Sanitation, and Disease Prevention - Effectiveness and Barriers

Many of the leading causes of mortality and morbidity in Cambodia are vaccinepreventable or otherwise easily prevented with proper hygiene practices, basic
sanitation, and access to basic health care.

Hand washing with soap, for example, could save up to one million lives per year,
globally (Curtis 2003). A systematic review of all studies on hand washing and the
risk of infectious intestinal and diarrhoeal diseases -published or unpublished, in
English, up to 2002- was conducted by Curtis and Caimcross (2003). Studies were
included if they provided point estimates and 95% confidence intervals (or data to
calculate these) of the risk of not washing hands. Results of the meta-analysis are
presented in Table 4.
Table 4. Effectiveness of hand washing for various washing agents and soil types (Curtis and
Cairncross 2003).
Condition
Reference
soil near kitchen
Washing agent
Ash
Soap
Soil quality
near latrine
wet soil
rubbing hands on ground
0

Left hand . (p-values; 95%CI)
129
98 (p=0.5; 0.33-1.74)
195 (p=0.25; 0.74-3.02)
132 (p=0.97; 0.48-2.19)
240 (p=0.07; 0.95-3.72)
977* (p=0.001; 3.63-13.18)

Right hand (p-values; 95%CI)
89
54 (p=0.23; 0.26-1.38)
112 (p=0.52; 0.63-2.45)
110 (p=0.57; 0.6-2.45)
159 (p=0.09; 0.91-3.47)
562* (p=0.001; 2.88-13.49)

0

• statJstJcally s1gmficant (p<O. 05)

Curtis and Caimcross (2003) found that hand washing with soap significantly reduced
diarrhoeal diseases in pooled estimates of the studies examined. The reduction in risk
was 43% for all studies (OR 1.7, 95%CI 1.4-2.2), but increased to 47% when only
intervention studies were included (OR 1.9, 95%CI 1.3-2.7). This makes hand
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washing the most important factor in diarrhoeal disease prevention. In addition, a
separate review showed that hand washing reduces the risk of acute respiratory
infections (ARis) by a pooled average of 37% (Curtis 2003).

Hoque (2003) analysed results from previous field and experimental studies on hand
washing practices in Bangladesh and found that soil, soap, and ash were all effective
agents for hand washing (Hoque 2003), thus making it possible for even the poorest
communities to reduce oral-faecal contamination. The field study included 100
randomly selected women who were observed and interviewed on their hand washing
practices, and then had bacteriological samples taken from their hands. Following
this, an experimental study was conducted in which sixty women washed their hands
after defecation following five suggested means of improving hand washing
techniques. Additional data from a national monitoring survey conducted by UNICEF
was also included in the review.

Hoque (2003) analysed the experimental results and found that all washing agents
tested - soil, soap, ash- showed similar results. In addition, when the quality of the
soil used as a rubbing agent was compared, the efficacy of the practice remained the
same. Even soil collected near a latrine containing over 7000 coliforms per gramme of
soil did not significantly affect the efficacy of the practice.

Groups working in the health sector often find that these "simple" hygiene practices
may not be so straightforward, let alone possible, when clean water is scarce and
public works and infrastructure are lacking. In the Hoque (2003) study described
ab~)Ve,

water type significantly affected the faecal coliform count on hands after

washing (Left hand: p=0.01, 95%CI 1.2-4.2; Right hand: p<0.001, 95%CI 1.6-5.3, for
pond water rather than tube-well water). According to the World Health Organisation,
only 44.2% of Cambodians have access to safe water and 21.9% of households have
adequate sanitary facilities (WHO 2005- Cambodia). No amount of knowledge about
the benefits of washing hands with soap, or the dangers of open-defecation, will
change practices if the resources do not exist to implement them. In rural areas, access
to soap may not even be possible. Mitra et al. (1998) found that only 9% of
participants in a study in Bangladesh reported washing their hands with soap, even
though two-thirds knew that hands should be washed with soap after defecation.
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As shown in Figure 2, access to clean water can also greatly reduce the risk of
diarrhoeal disease. Numerous methods of water purification exist for nearly everyone,
from wealthy urbanites who drink bottled water to the poorest farmers who use
donated ceramic filters. Even cheaper methods of water purification exist and are now
being adopted in a few countries. Solar disinfection (SO DIS), for example, uses UV
light from the sun to disinfect water. It can take as little as 3 hours and only requires
plastic water bottles. It is as effective, if not more so, than other purification
techniques, and is cheaper and simpler as well.

Figure 2. Diarrhoea risk reduction for various interventions (Curtis 2003).
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In a recent quasi-experimental, two group pre-test post-test study in Cambodia
(Sinclair 2005), SODIS efficacy and acceptability were tested among 520 households.
One group was provided with bottles and instructions for carrying out SODIS water
treatment (n = 225 households= 1219 individuals). The control group (n = 295
households= 1374 individuals) received no intervention. Baseline diarrhoea
incidence according to self-report was not significantly different between the control
and intervention groups. It was then recorded monthly for six months. SODIS water
treatment reduced the incidence of diarrhoeal disease from 15.3% to 1.7% (t-test 8.012.0, p<0.001). In the zero-five-year age group, results were even more impressive,
with a 32% diarrhoea incidence in controls and only 2.0% in cases (t-test 3.0-8.0,
p<0.001).
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The perceived benefits of improving sanitation or water quality, however, may not
justify the costs. Although there are relatively cheap methods of improving water
quality, such as SODIS (PET plastic bottles in Cambodia cost 300 riels- 0.15NZD)
and ceramic filters (cost= 10NZD/ 20-L filter, often subsidised by donor agencies),
the cost can still prevent people from adopting these practices. In addition, these
methods take time and consistent use to make them effective.

The importance of knowledge, attitudes, and practices in health and hygiene

Health promotion practices rely on knowledge about diseases and methods of
preventing them, as well as attitudes towards these diseases and prevention
techniques. Knowledge about proper hygiene practices was shown to lead to increased
hand washing in Kerala, India (Caimcross et al. 2005). Caimcross et al. (2005)
compared study panchayats (administrative area) which had received hygiene
promotion training in the past two to nine years with a nearby control panchayat with
no previous hygiene training. In the study panchayats, over 50% of respondents (men,
women, children) stated that they washed their hands with soap, and over 80% of
them demonstrated proper technique. In the control panchayat, only 7% of women
and girls, and 3% of men and boys reported hand washing with soap. Of these, only
10% demonstrated proper hand washing technique.

In addition, in the study panchayats, recall of health education classes was
significantly associated with hand washing (OR 2.0, 95% CI 1.1-4.0). It was also
associated with knowledge that washing hands before eating is important for health
reasons (OR 2.9, 95% CI 1.4-6.0), and with the observation that household
surroundings were free of faeces and other waste (OR 2.8, 95% CI 1.2-6.6).

The leap from knowledge and attitudes to actual practices is of particular interest in
the field of public health. Nieto et al. (1999) conducted a Knowledge-AttitudesPractices study in Buenaventura, Colombia, to help develop a primary care approach
for malaria control. The final goal of the study was to design educational strategies for
use by community leaders, health volunteers and schoolteachers.
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The study used a combined quantitative-qualitative methodology in four urban
communas (neighbourhoods) ofBuenaventura. These communas had the highest
prevalence of malaria and the worst poverty indicators in the city. Quantitative data
were obtained from a probabilistic sample of the target population with crosssectional design. A total sample of 1380 households was randomly selected from a
total of 4000. During household visits, blood samples were taken and a physical
examination was performed on randomly selected individuals, and a questionnaire
was administered. Qualitative data were collected via focus groups which asked
participants to discuss health, community health problems, malaria knowledge, and
malaria prevention knowledge and practices.

Malaria was ranked as one ofthe most important health problems. Knowledge of
transmission of malaria was generally correct: participants knew that the vector lives
and breeds in stagnant waters, that transmission occurs because of the bite of the
mosquito, that the tropical climate explains, in part, the presence of the disease, and
that the mosquito is found in bushes, near garbage, stagnant water, swamps and
latrines. In the cross-sectional survey, 85% of participants associated malaria with a
mosquito bite; only three out of 1380 associated malaria with an unlikely mode of
transmission.

Focus group participants also knew about malaria symptoms: recurring fever, chills,
weakness, generalised pain, and headache, as well as anaemia, yellow-tinged skin,
and diarrhoea. The vast majority (82.3%) of surveyed participants knew at least one
classical symptom, most commonly fever.

Malaria preventive measures are summarised in Table 5. There were on average two
bednets per household. Daily net use was identified by 58.7% of the population, and
insecticide use by 56.5% of the population. Repellent coils were used by 60%,
petroleum derivatives (to avoid mosquitoes laying eggs on water surfaces) by 22%,
and cleaning agents such as bleach by 12%. Bednet non-use reasons included "too
warm", costly (rapid deterioration and need for replacement), "can cause fire", or
"mosquitoes can pass through the net".
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Table 5. Malaria preventive measures identified by participants in the study by Nieto et al (1999).

Measure

%

Elimination of breeding sites

35.4

Spraying

17.2

Bednets

25.5

Healthy behaviour

27.0

Vaccine

1.1

The primary assumption in the study was that "the practice of preventive measures
depends on the ability of people to recognise illnesses and to identify their severity".
However, even Nieto et al. recognised that knowledge does not always translate to
practice: "The community knew that once malaria was diagnosed they had to take
medicines or go to the clinic. However, knowledge is frequently not directly related to
practice; many initiate self medication since no prescription is required at
pharmacies" (Nieto et al. 1999).

If increased knowledge about a health threat directly changed communities' and
individuals' behaviours, improving public health would be a very simple task. Health
education would lead directly to improved health practices. While this method is
sometimes effective, health promotion usually involves "selling" more than just
health benefits, particularly when changes incur significant financial costs, such as
installing toilets, or involve adjusting long-established traditional or cultural practices.

Tinsley (1992) differentiates between children's health knowledge- their "cognitive
understandings of health-related concepts and mechanisms, including health
causality" - attitudes - "the systems of positive or negative evaluations, emotional
feelings, and pro or con tendencies" - and behaviour - "patterns, actions, and habits
that relate to health maintenance and wellness, to health restoration, and to health
improvement". Actual behaviour is often difficult to ascertain, particularly if study
participants know what the correct response ought to be. In addition, attitudes also
play a very important role in determining an individual's behaviours. Smokers, for
instance, continue to smoke, even if they know that smoking is harmful to their
health. Similarly, a poor family may choose to purchase some new clothes rather than
dig a latrine because of the higher prestige associated with the former.
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There is some debate as to the level of knowledge necessary to prevent diseases. It is
often assumed that understanding the mode of transmission of a disease is essential to
controlling its spread. Nieto et al. (1999) summarised findings from a number of
studies that knowledge of malarial transmission was related to the practice of
preventive measures, such as bednet use in Guatemala and Ethiopia (Vundule et al
1996, and Yeneneh et al1993). Koram et al (1995) also found that severity of
infection in children was related to mother's knowledge of malaria.

Ager (1992), however, has reported that social and demographic factors are more
important than the perception of disease risk in determining compliance with control
and prevention measures. In rural Malawi, a representative sample of 120 individuals
were interviewed about malaria and schistosomiasis. Participants were from lowland
marsh areas with a high prevalence of malaria. They were asked about their
perceptions of the diseases, particularly with respect to their perceived risk level,
seriousness, predictability, and controllability, as well as their adherence to control
and prevention methods. Participants reported that malaria and schistosomiasis were
both "unpredictable" and "uncontrollable". In addition, while adherence to prevention
methods were associated with an individual's perception of risk for schistosomiasis,
this was not the case for malaria. The authors suggest that the use of malaria control
and prevention measures are influenced by social factors, rather than by risk
perception.

Another study (Macintyre et al 2002) carried out in two Kenyan cities investigated the
behavioural and socio-economic determinants of mosquito avoidance practices and
malaria prevention, and arrived at a similar conclusion. The study was designed to test
the health belief model, which is based on the idea that individuals or their carers
must first perceive the health issue as a problem, and then understand its origin and
causes. In other words, changes in health behaviour must be preceded by changes in
health knowledge. The authors cite research conducted in various locations in Africa
which support the idea that "communities have been practicing mosquito-avoidance
long before they comprehend links between malaria and mosquitoes". Agyepong and
Manderson (1999), for example, described mosquito-prevention practices as
"nuisance avoidance".
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In the study by Macintyre et al. (2002), 992 households in two Kenyan cities, Kisumu
and Malindi, were administered surveys. The households were selected using an
integrated sampling method that captured both human and biological aspects of the
two areas via GPS mapping systems. The interviews were completed with one adult in
each household, and consisted of questions regarding socio-economic status,
education, housing type, domestic water-source, rubbish disposal, and basic
demographic information, as well as mosquito-prevention practices and knowledge of
mosquitoes.

Study results showed that nearly every household reported some form of protection
from mosquitoes. Despite this, the authors argued that the data did not show that
participants were doing this to prevent malaria, as many of them were not very
knowledgeable about malaria transmission. However, neither the methods nor the
results of the study indicated any questions or responses specifically directed at
malaria transmission or prevention practices. The study addressed more general
knowledge about mosquitoes and prevention practices, but did not discuss malaria.
Therefore, the conclusion in the paper that "knowledge of malaria was not a necessary
prerequisite for mosquito-avoidance behaviour" because "many inhabitants are
actively trying to avoid being bitten, even if knowledge of how malaria is transmitted
is incorrect or lacking" was not supported by the study results. In fact, there was no
reference at all to participants' knowledge of malaria, whether correct or incorrect.

The importance of education and literacy in disease prevention

Little is known of the extent to which formal schooling directly determines health and
hygiene decisions. Education affects people's decision-making processes and can lead
to better understanding and critical thinking about the outside world. While educated
and uneducated girls may receive the same information regarding health and wellbeing, the degree to which they utilize this knowledge may differ. Tinsley (1992)
suggests that "children's understanding of illness chronologically parallels children's
moral development rather than their cognitive understanding of physical causality ...
as children progress in their cognitive development, they are less likely to see illness
as related to concepts of immanent (sic) justice" (Tinsley 1992). However, once
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again, Tinsley asks how models of health understanding can help explain health
behaviours, as they do not lead to a link between the two.

Education can directly affect basic hygiene practices and has positive benefits to
health. At a very basic level, literacy allows people to read instructions on medicine
packets, read health information pamphlets and understand health promotion
billboards or flyers, and find out which health services they are entitled to. This
allows people to make informed decisions about their health and medical care.

In the cross-sectional survey of mosquito prevention practices in two Kenyan cities by
Macintyre et al. (2002), education level was an important predictor of mosquitoavoidance practices in one city but not the other. In Kisumu (315,000 inhabitants),
households with high education levels were more likely to use multiple methods of
protection (OR 2.16, 95%CI 1.09-4.30) and have all household members sleeping
under bednets (OR 2.90, 95%CI 1.25-6.74). In Malindi (80,500 inhabitants),
household education was not a significant predictor of these two practices. The
authors attribute this difference to the increased social marketing ofbednets and
intense community-based programme activity in Malindi, which explains the higher
rate ofbednet use by all family members (52% compared with 26.8% in Kisumu) and
the higher prevalence of multiple methods of protection (64% compared with 54% in
Kisumu). This appears to have made education level insignificant because the
marketing and community programmes did not specifically target the educated
population. In fact, community programmes may have actively targeted the leasteducated groups.

This result has interesting public health implications, as it suggests that community
health education and social marketing of health-related products such as bednets may
counteract the negative health effects of poor education levels. In addition, it may
reinforce the positive impact of education. In a study by Ogutu et al. (1992), school
children with health education increased the control of mosquito breeding sites by
69%, as compared with only 1% in school children that had not received health
education.
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Education may also improve health in less obvious ways. Finding strategies to
overcome the socio-economic limitations of one's environment often requires
innovative approaches and analytical problem-solving techniques. In a study
investigating the impact of education on unmarried adolescent women's activities,
ideals, and general knowledge in India, Vlassof found that education "stimulates
interest in diversified and creative activities" (Vlassof 1980). In her study, educated
women had more hobbies than their less educated counterparts. These creative
pursuits may indicate increased cognitive development, which may affect a girl's
perceptions of health, hygiene, and her relation with the environment in which she
lives.

Even more importantly, educating girls may change their perceptions of their
environment, and their ability to make positive changes that affect the sustainability
of the world that they depend on. The exclusion of girls from education has serious
ramifications for their own futures and for the development of their communities.

Gender role reinforcement in state education

Underlying the economic constraints on girls' education are the prevailing social
ideals and attitudes toward male status, capacity and intelligence (that it's higher
among boys). These attitudes persist not only among parents but also among
teachers. Thus the school environment itself is likely to reinforce perceptions of
gender norms (Bredenburg 2003).

While girls in school may gain health benefits for themselves and their future
children, they may simultaneously reinforce ideas about traditional male and female
roles in society. Helleman (1992) argues that "the educational system can be
considered a forceful channel for the transmission and reinforcement of conventional
ideas about male-female relationships and about gender roles, reproducing the
structural inequalities which exist in the society". Indeed, the school system is often
used to teach children about morality and reinforce socio-cultural norms, which may
extend beyond gender stereotyping.

However, other studies have found quite the opposite, and argue that more educated
women are less likely to adhere to traditional cultural expectations, especially with
regard to gender roles (Vlassof 1980). In India, for example, educated women were
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less likely to agree that a man should remarry if his wife does not give birth to any
children (Vlassof 1980).

This study, however, also concluded that "although educated girls were seen to have
more modem attitudes and values as well as a somewhat higher level of general
knowledge, their lifestyles and expectations were largely indistinguishable from those
of the uneducated cohort" (Vlassof 1980). Nevertheless, the health benefits of any
type of schooling compared to none at all have been proven repeatedly, even where
lifestyles have not significantly changed, regardless of the education system.

Maternal education and child health

Many studies on the health impacts of educating girls and women have focused
specifically on reproductive health issues and child mortality. It has been shown that
maternal literacy is inversely related to child mortality (Buor 2003, Sandiford et al
1997, Buckshee 1997); that young women with more years of schooling are more
aware of the risks of sexually transmitted infections and have a better understanding
of contraception (Blum and Nelson-Mmari 2004); and that educated women are more
involved in family decision-making and make more use of available health services,
thus improving personal and family health (Buckshee 1997).

In Ghana, Buor (2003) analysed data from the 1998 Ghana Demographic and Health
Survey to examine the impact of mothers' education on child mortality using graphic
and linear regression models. The sample was nationally representative and included
4843 women aged 15-49. He found that there was an inverse relationship between
mothers' education and childhood mortality, that use of antenatal care and delivery at
a health facility increased with education, and that malnutrition indicators (height-forage, weight-for-height, weight-for-age), as well as child infection rates, decreased as
mothers' education increased. In addition, mothers with secondary education and
above were nearly twice as likely as mothers with no formal education to fully
immunise their children against BCG, DPT, polio, and measles (30% compared to
only 18% of mothers with no education).
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Another study in Bangladesh found that a change in mothers' education from no
schooling to at least six years of schooling led to a reduction of predicted risk of death
of70% for sons and 32% for daughters (Bhuiya and Streatfield 1991).

In rural Uganda, W amani et al. (2004) used a cross-sectional survey to examine the
association of four socio-economic indicators -mothers' education, fathers'
education, household asset index, and land ownership - with growth stunting,
recommended by the World Health Organisation as a proxy for health and nutrition
inequalities among infants and young children under 2 years of age.

The study used two-stage cluster sampling to select 720 mother-child pairs who then
had information gathered and anthropometric measurements collected following a
structured questionnaire in their own homes. Sample size was large enough to
estimate a 4% prevalence rate of wasting, which is similar to the national level, at
95% confidence level. The researchers analysed the data using regression modelling
to determine the association between socio-economic indicators and stunting.

Socio-economic status was determined using proxy indicators including parents'
educational level, household durable assets, dwelling structure materials, and land
ownership. The questionnaire was based on the Measure Demographic and Health
Survey (DHS).

Bivariate analysis found that children of non-educated mothers had a higher
prevalence of stunting compared to children of mothers educated above primary
school (OR 2.5, 95% CI 1.4-4.4). Other predictors of stunting were non-educated
fathers compared to fathers educated above secondary school, and households
belonging to the "poorest" quintile compared to the "least poor" quintile of the asset
index. However, only mothers'- none compared to education above primary schooleducation remained significant (OR 2.1, 95%CI 1.1-3.9) when all socio-economic
indicators were adjusted for in conditional regression analysis. In other words, the
main determinant in child stunting, above all other factors, was maternal education.

The authors concluded that there is a "need for promoting the education of the girl
child with a principal aim of improving child health, which is in line with
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recommendations by UNICEF". However, they do not seek to explain why the
association between mothers' education and children's health and nutrition exists.

The causal relationship between maternal education and child health

Sandiford et al (1997) posited that the relationship between maternal education and
child health and survival may be confounded by maternal intelligence. While this
theory was highly controversial, no studies could prove otherwise. However,
following examination of data from an extensive retrospective cohort study in
Nicaragua of 1294 women and their 7475 offspring, Sandiford et al. (1997) concluded
that the positive relationship between maternal intelligence and child survival was no
longer significant after controlling for literacy. In addition, they found that the
association between maternal literacy and under-five mortality, infant mortality, and
low mid-upper-arm circumference risk (a measure of malnutrition) for age was
statistically significant, even after controlling for socio-economic factors. Among
these socio-economic factors, both water supply and latrine ownership were
controlled for, proving the maternal education remained important regardless of the
health environment. Furthermore, maternal education was more likely to improve
child health when maternal intelligence was lower.

Glewwe (1999) outlines three possible explanations for the relationship between
maternal education and child health in developing countries. The first is that formal
education directly teaches health knowledge to future mothers. Following this
reasoning, children whose mothers had received formal education in a school system
that did not include health education in its curriculum would not have significantly
different survival rates than children of uneducated women. In many schools, health
education is not taught at all, or, as is common more recently, may only be limited to
education about HIVI AIDS and other sexually transmitted infections, which may not
directly affect child health.

The second explanation is that while health knowledge is usually not directly learned
in school, "it is instead learned using literacy and numeracy skills acquired in school"
(Glewwe 1999). This theory has driven many efforts to improve women's basic
literacy in areas where girls are under-represented in the formal education system. In
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this case, it is not the lessons learned, but rather the skills acquired in school, that
determine mothers' health attitudes and behaviours. Sandiford et al (1997) also
support this theory, although they suggest that learning to read and caring for children
may require some pre-determined "motivational disposition" that would act as a
confounder.

The final explanation outlined by Glewwe suggests that women in formal schooling
are more exposed to modern society, thus making them more receptive to, and
demanding of, modern medical treatment. Educated mothers would be more likely to
seek out and use available health services and follow medical advice, not only
because of their literacy skills, but also because they had been 'converted' to the
scientific model of health and disease. This is supported by studies that,:nvestigated
the relationship between maternal literacy and utilisation of health services.

Glewwe used data from the 1990-1991 Moroccan Enquete Nationale sur le Niveau de
Vie des Menages to separate the impact of literacy and numeracy from more general
impacts of schooling, as well as to evaluate the relationship between mothers' health
knowledge and children's health. The Moroccan survey included a section containing
five questions to assess health knowledge, as well as anthropometric measurements in
two-thirds of households and questions regarding general knowledge, numeracy, and
literacy.

Glewwe found that mother's years of schooling has a significantly positive effect on
child height, which is consistent with the results ofWamani et al. (2004) summarised
in the previous section. Father's years of schooling had no significant effect on child
height. In addition, mother's education was strongly correlated to the number of
children she had. Interestingly, when controlled for mother's education, the positive
impact of small family size on child health was no longer significant. This suggests
that education, rather than family size, is a better predictor of child health.

The study also confirmed that health knowledge has a strong and significant impact
on child health, even when mother's schooling is excluded from the analysis.
Mother's literacy and numeracy, when inserted into the regression, showed no
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significant effect on child health. The study results also indicate that schooling does
not affect child health by changing the values of the mother.

Another way in which mother's education affects child health, according to Glewwe's
findings, is via household income. Mother's education, as well as father's education,
leads to increased household income and expenditure, which, in turn, has a positive
effect on child's health. However, the income effect may only account for one-third of
the total effect on child health.

Although mother's years of schooling had a final positive effect on child health, and
child health was strongly associated with mother's health knowledge, Glewwe reports
that mother's years of schooling had a significantly negative effect on mother's health
knowledge. He explains this by arguing that the more time girls spend in school, the
less time they spend in the home learning homemaking skills from their mothers.
Since health is not taught in Moroccan schools, the only place where girls learn this is
at home.

Glewwe concludes that it is the literacy and numeracy skills acquired in school that
allow Moroccan girls and women to obtain valuable health information once they
have left school. The determinants of child health are presented in Figure 3.
According to Glewwe, mother's schooling leads to literacy and numeracy, which
increase parental health knowledge, thus leading to increased household health and,
finally, child health. This causal pathway is presented in bold in Figure 3.
Unfortunately, this study did not include confidence intervals or p-values to support
these claims.
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Figure 3. Determinants of Child Health (Glewwe 1999). The causal mechanism identified by
Glewwe is presented with bold arrows and double-line borders.
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Further Research

A review of the existing literature reveals that very little research has investigated the
causal mechanism of how formal schooling leads to increased health status, either for
women or for their children. What research has been done has focused on women as
reproductive beings, looking solely at the impact of education on the health of their
children. This association between maternal education and child health has been
shown numerous times, but results of some studies may be contradictory. It has been
shown that health knowledge leads to an increase in health practice, but in many
developing countries health education is not taught in schools, so the link between
education and health remains vague.

Furthermore, education of children is heavily reliant on family income, distance from
schools, and household situation. Although many studies controlled for income in
their analysis, it can be argued that children who are able to attend school are
significantly different than those who are not able to attend school, in many more
respects than income. For this reason, the present study has compared three groups of
girls: those attending school, those not attending school, and those who have received
a scholarship so that they may continue to attend school. This three-way comparison
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has not been used in any other studies reviewed, and seeks to identify the real impact,
if any, of education on health state, knowledge, and practices.
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Table 6. Summary of relevant findings from research evaluating the impact of education and hygiene on health and health practices.
Authors, year

Title

Country

Caimcross et al,
2005

What causes sustainable
changes in hygiene
behaviour? A cross-sectional
study from Kerala, India

India

Curtis, 2003

Talking dirty: how to save a
million lives
Effect of washing hands with
soap on diarrhoea risk in the
community

Developing
countries
Developing
countries

Hoque, 2003

Handwashing practices and
challenges in Bangladesh

Bangladesh

Mitra et a!, 1998

Baseline survey of awareness
of"Facts ofLife" messages:
Final Report
Presentation of preliminary
results from SODIS pilot
study in Preah Vihear
Province with ADRA, 2005

Bangladesh

Curtis and
Caimcross, 2003

Sinclair, 2005

Cambodia

---------

Study Type
-DIARRHOEACross-sectional
survey- observation,
demonstration,
questionnaire,
pocket-voting
Systematic review

Sample Size

Relevant Findings

10 panchayats
(administrative
areas)
345 households

Good hand washing practices reported in over
50% of intervention households, compared
with less than 10% in non-intervention areas.
Hygiene promotion through health classes is a
cost-effective health intervention.
Hand washing could save up to 1 million lives
per year
1. Hand washing led to 43% diarrhoea risk
reduction for all studies
2. Hand washing led to 47% diarrhoea risk
reduction for intervention studies
3. Hand washing led to 37% acute respiratory
infection (ARl) risk reduction (pooled
average)
1. Soil, soap, and ash were all equally
effective cleaning agents
2. Faecal coliform count post-hand washing
was highly dependent on water quality

Not given

Systematic review;
Meta-analysis

38 papers
retrieved;
17 retained

Observation of
practices;
Bacteriological
samples from hands;
Interviews
Surveyquestionnaire

100 field
participants;
60 experimental
participants

Quasi-experimental,
two group, pre-test
post-test study; study
duration: 6 months

---

Unknown

9% of participants washed hands with soap,
even though two-thirds knew they should

520 households
2593 individuals
2 communes

1. For 0-5 year-olds, diarrhoea incidence
reduced from 30.18% to 5.41% in
intervention area. In control group, diarrhoea
incidence was 32.2% at start and 31.48% at
post-test.
2. For all ages, diarrhoea incidence in
intervention group reduced from 21.43% to
1.74%. In control group, incidence reduced
from 21.5% to 15.26%.

40

Authors, year

Title

Country

Ager, 1992

Perception of risk for malaria
and schistosomiasis in rural
Malawi

Malawi

Agyepong and
Manderson, 1999

Mosquito avoidance and bed
net use in the greater Accra
region, Ghana

Koram et al, 1995

Study Type
-MALARIAFace-to-face
interviews

Sample Size

Relevant Findings

120 people

Ghana

Ftapid assessment
questionnaire

2 areas (1 rural, 1
urban)
256 urban heads of
households
215 rural heads of
households

Socio-economic risk factors
for malaria in a peri-urban
area of The Gambia

The
Gambia

Matched case-control

Macintyre et al,
2002

Examining the determinants
of mosquito-avoidance
practices in two Kenyan cities

Kenya

Household survey
with two-stage
cluster sample

192 children with
severe malaria
192 with mild
malaria
384 healthy
children
1. Kisumu: 412
urban, 100 rural
households
2. Malindi: 380
urban, 100 rural
households

Ogutu et al, 1992

The effect of a participatory
school health programme on
the control of malaria

Kenya

Quasi -experimental
two group pre-test
post-test

100 intervention
children
100 control
children

Vundule et al, 1996

Knowledge, practices, and

Zimbabwe

Household

5 wards

1. Individuals' perceptions of malaria risk did
not influence malaria prevention practices.
2. Social factors are more important in
increasing compliance to malaria prevention
measures.
3. Malaria perceived to be unpredictable and
uncontrollable.
1. Functional literacy was not strongly
associated with perception that mosquitoes
caused fever.
2. Urban dwellers more likely to associate
mosquitoes with fever.
3. Irritation of mosquitoes is a primary reason
for mosquito-avoidance practices.
1. Mothers of children with malaria were less
likely to know about malaria (OFt 1.48,
95%CI 1.05-2.07)
2. No association was found between overall
parents' education level and child malaria
risk.
1. Wealth and education most important
predictors for mosquito avoidance in Kisumu
(OFt 6.88, 95%CI 2.56-8.49) and Malindi (OFt
3.80, 95%CI 1.91-7.55)
2. Household wealth most important predictor
for multiple mosquito-avoidance activities in
Kisumu; education and wealth more important
in Malindi
1. Environmental malaria control measures
increased by 69% in intervention group,
versus 1% in control.
2. Clinical malaria decreased 26% in
intervention group, versus 8% in control.
Knowledge of malaria transmission was
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Authors, year

Y eneneh et a!, 1993

Title
perceptions about malaria in
rural communities of
Zimbabwe: relevance to
malaria control
Antimalarial drug utilization
by women in Ethiopia: a
knowledge-attitudes-practice
study

Country

Ethiopia

Study Type
interviews following
structured
questionnaire;
Random sampling
Face-to-face
interviews following
questionnaire
-CHILD HEALTHHousehold survey

Sample Size
411 heads of
households (mostly
women)

Relevant Findings
significantly associated with taking measures
to prevent mosquito bites (X2=8.87, p=0.01)
and malaria (X2=7.27, p=0.03).

6 communities
300women

More literate women than non-literate women
believed that malaria could be prevented
(p<0.01, OR 5.28, 95%CI 1.80-15.51).

42 households

1. Small difference were found between
educated and non-educated mother in
knowledge and practice of household hygiene.
2. Healthcare service utilization was similar
for educated and non-educated groups.
3. Educated mothers had a better
understanding of health education messages.
Change in mothers' education from no
schooling to at least six years of schooling led
to a reduction of predicted risk of death of
70% for sons and 32% for daughters.
Literacy level of women influences health and
upbringing of children and proper hygiene
practices.
1. There is an inverse relationship between
mothers' education and child survivorship.
2. Use of basic health facilities has a direct
relationship to mothers' education.

Barrett and Browne,
1996

Health, hygiene and maternal
education: evidence from the
Gambia

The
Gambia

Bhuiya and
Streatfield, 1991

Mothers' education and
survival of female children in
a rural area of Bangladesh

Bangladesh

Prospective study
from birth to 35
months

7913 live births

Buckshee, 1997

Impact of roles ofwomen on
health in India

India

Summary

N/A

Buor, 2003

Mothers' education and
childhood mortality in Ghana

Ghana

4843 women;
1546men

Curtis et al, 1995

Potties, pits and pipes:
explaining hygiene behaviour
in Burkina Faso

Burkina
Faso

Ghana Demographic
and Health Survey
1998;
World Bank data
2000
Household
interviews;
Observation in 10%
of sample;
Key informant
interviews;
Focus groups

1388 mothers of
hospitalized
children;
1405 mothers of
unhospitalized
children;
2793 mothers total

1. Mothers' education significant (p<0.05) for
where children's stools are thrown, but not
significant in multiple regression.
2. Improved water source and access was
strongly associated with good child defecation
and stool disposal practices
3. Other hygiene predictors were husbands'
occupation, health education session
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Authors, year

Title

Country

Study Type

Sample Size

Glewwe, 1999

Why does mother's schooling
raise child health in
developing countries?
Evidence from Morocco

Morocco

1495 children

Jenkins and Curtis,
2005

Achieving the 'good life':
Why some people want
latrines in rural Benin

Benin

Analysis of data from
1990-1991 Enquete
Nationale sur le
Niveau de Vie des
Menages
Qualitative consumer
study: in-depth
interviews with
household heads

NEWAH,2004

Hygiene behaviour can be
sustained: A report on the
Nepal country findings of a
multi-country study on
sustaining changes in hygiene
behaviour

Nepal

Programme
evaluation:
Household
interviews;
Observation;
Pocket voting and
focus groups

Sandiford et al,
1997

Does maternal intelligence
account for the link between
maternal literacy and child
survival?
Mothers' education but not
fathers' education, household
assets or land ownership is the
best predictor of child health
inequalities in rural Uganda

Nicaragua

Retrospective cohort
study

Uganda

Cross-sectional
survey with twostage cluster
sampling

Wamani et al, 2004

40 households

151/2na Survey:
5 project
communities;
150 households
3rd Survey:
4 project
communities;
242 households
1294 mothers;
7475 offspring

720 child/mother
pairs

Relevant Findings
attendance, zone of residence, and family
ownership of certain valuable objects.
1. Mother's health knowledge is the crucial
skill acquired through schooling that improves
child health.
2. Literacy and numeracy skills learned in
school leads to improved health knowledge.
1. One drive needed to motivate latrine
adoption: prestige, well-being, situational
goals
2. Health considerations play only a minor
role in latrine adoption and had very little to
do with preventing faecal-oral disease
transmission
3. Drives varied with gender, occupation, life
stage, travel experience, education, and
wealth
1. Access to water must be coupled with
hygiene education in order to improve
hygiene behaviour.
2. Hygiene behaviour changes are more
sustainable with longer intervention
programmes.
3. Educated women had better food hygiene
practices and better hand washing skills.
Intelligence is an important determinant of
child health only in illiterate women. Thus,
education would have the greatest impact on
women oflower intelligence.
Mothers' education was only predictor for
child stunting after simultaneous conditional
regression (OR 2.1, 95% CI 1.1-3.9)

43

Authors, year
Waterkeyn and
Caimcross, 2005

Title
Creating Demand for
sanitation and hygiene
through Community Health
Clubs: A cost-effective
intervention in two districts in
Zimbabwe

Country
Zimbabwe

Study TyiJe
Health promotion
sessions

Sample Size
1426 sessions;
81,330
beneficiaries

Relevant Findings
If strong community structure is developed
and norms are altered, sanitation and hygiene
behaviour will improve
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4. Research Methodology

Data for this study were collected from April to August, 2005, in three provinces in
Cambodia and in Phnom Penh, following approval of the research methods by the
University of Otago Ethics Committee in March 2005. Fieldwork was arranged with the
help of the Cambodian Arts and Scholarship Foundation (CASF) and local informants in
Cambodia.

The study was primarily a cross-sectional survey investigating the health knowledge,
attitudes, and practices among in-school and out-of-school young Cambodian women.
Both qualitative and quantitative data were collected by means of in-depth, structured
interviews from three comparison groups. These three groups were defined prior to the
study, and inclusion and exclusion criteria were established for each. CASF coordinators
and local informants identified participants who matched criteria for each of the three
comparison groups. The primary group for comparison consisted of female CASF
scholarship recipients. These participants were matched with two non-scholarship
recipients - one attending school and one not attending school- preferably of similar age
and geographic location.

The data collected from individual interviews were supported by additional qualitative
research. Focus groups were conducted within local communities, and in-depth
interviews were held with village chiefs, to gain further insight into the social and
environmental situation of participants. These focus groups and interviews were analysed
thematically and are presented alongside the qualitative results. Key informants and staff
from various health-related organisations were consulted to obtain further information
about the health and hygiene situation in the region.

The methods used in this study were selected because they could most efficiently and
accurately collect the data necessary to fulfil the study objectives. Due to the lack of
infrastructure in Cambodia, it would not have been possible to mail out surveys to
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participants. In addition, the high illiteracy rate in Cambodia would have restricted any
self-administered questionnaire to members of the population who could read and write.

Ethical Considerations

The primary ethical issues involved with this study were consent and confidentiality.
These issues were particularly important because many of the participants were minors.

Consent
Verbal consent was obtained from each participant. If the participant was under eighteen
years of age, consent from both the participant and a parent were obtained. Verbal
consent is recommended in the Cambodian Ministry of Health's "Ethical Guidelines for
Health Research Involving Human Subjects" (MoH 2001).1t was also used by the 2000
Demographic and Health Survey of Cambodia (CDHS 2000), a joint project by the
Ministry ofPlanning, the Ministry ofHealth, ORC Macro, and sponsored by the UNFPA,
UNICEF, and USAID. The CDHS (2000) is to date the largest and most comprehensive
study of Cambodians' lives. The consent form used for the DHS was adapted to suit this
study.

Each participant was briefed on the purpose of the study and confidentiality of any
information given, and gave verbal consent prior to the interview. The consent form is
available in Appendix 2. Participants were also assured that they could opt out of
answering any question or could stop the interview at any time if they wished. Emphasis
was placed on the fact that we were interested in what they knew and what they thought,
and that there were no right or wrong answers; this was not an examination, but rather a
discussion, and we were equally interested in what they did not know.

When participants were under eighteen years of age, verbal consent from a parent or
guardian was also obtained. Parents were often quite keen to answer for their daughters or
correct them, so it was important for them to understand the purpose of the study so that
they would allow their daughters to answer for themselves.
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Confidentiality
The confidentiality of the participants was assured by assigning each participant a unique
identifier. This identifier, rather than the participant's name, was used on the
questionnaire form, and was only linked to the participant's name on one master list. This
list was not available to anyone but the researcher.

The completed questionnaire forms and focus group discussions were also stored in a
locked cabinet to ensure privacy.

In addition, results are only presented for groups so that neither individuals nor individual
villages could be identified.

Ethical Approval
Ethical approval for this study was granted by the University of Otago Human Ethics
Committee in March 2005. This study was also approved by the Royal Government of
Cambodia and by the president of the CASF. Permission to visit Cambodian schools to
pilot the questionnaire was granted by the Ministry of Education, Youth and Sport
(MoEYS) of Cambodia. Letters of approval can be found in Appendix 3.

Ethical approval for this study was not obtained from any Cambodian ethics committee,
as no such body could be found. 1 Other groups conducting research in Cambodia do not
obtain ethical approval from any national ethics committee (personal correspondence,
Danish Red Cross).

Participant Recruitment

1

Following the recommendation of the ASEAN Medical AssoCiation Secretariat, we attempted to contact
the Cambodian Medical Association. However, the contact details supplied by the ASEAN Medical
Association were no longer valid and we were not able to locate the Cambodian Medical Association, even
after arrival in Cambodia.
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Three comparison groups were defined for this study: CASF students, non-CASF
students, and out-of-school participants. We attempted to select participants so that each
group was of comparable age, size, and geographic distribution.

An initial power analysis indicated that a sample size of thirty-four CASF students and
sixty-eight non-CASF (in-school and out-of-school) participants would achieve 80%
power to detect a difference of 30% between the groups? According to this, we
established a timeframe and recruitment process that would allow us to interview at least
102 girls.

Local CASF coordinators and other local informants helped to identify both CASF and
non-CASF participants, as they often were villagers, teachers, and mothers themselves
and knew most of the children in the village. The coordinators were asked to recruit nonCASF participants as randomly as possible.

Comparison Group 1 - CASF Students
We recruited primary and secondary school students from the CASF scholarship
programme in consultation with the CASF programme coordinator. Students were
eligible to participate in the study if they were between twelve and twenty years old,
female, and were current CASF scholarship recipients.

CASF scholarship recipients lived in five provinces, as well as in Phnom Penh. Due to
time and resource constraints, participants for the study were recruited from nine villages
in three provinces - Kandal, Svay Rieng, and Mondulkiri - as well as Phnom Penh.

Comparison Group 2 - Non-CASF Students
Current primary or secondary school students who did not receive scholarships from
CASF were eligible to participate in the study if their age and geographic location were
similar to those of CASF students (Comparison Group 1). Where it was not possible to
2

Criteria established for the power analysis were based on results from studies investigating the impact of
maternal education on child health that have found similar differences in outcome measures (Buor 2004,
Bhuiya 1991). We can therefore assume that a 30% difference between groups is realistic.
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find non-CASF students in CASF project areas, eligible girls from other villages were
invited to participate by local informants.

Participants in this group lived in eleven villages in three provinces - Kandal, Svay
Rieng, and Mondulkiri - as well as Phnom Penh.

Comparison Group 3 - Out-of-school Participants
Girls who were not currently enrolled in school were eligible if they were of similar age
and geographic location as CASF participants. Initially, they were only recruited from the
same villages as CASF students, but in some instances it was not possible to find any
eligible participants. For instance, in Svay Rieng Province, out-of-school girls had left the
village to work in garment factories in Phnom Penh. All the remaining girls in the village
were still in school. In this case, it was only possible to find one non-CASF student for
each CASF student, as there were no out-of-school participants to interview.

In order to obtain enough participants for Comparison Group 3, we further recruited girls
from outside CASF project areas. These participants were from three different areas: two
villages in Kandal Province and one garment factory located on the outskirts ofPhnom
Penh.

Participants in this group lived in nine villages in two provinces - Kandal and Mondulkiri
- as well as Phnom Penh.

Post-CASF Recruitment
Due to internal management issues within CASF, the organisation was no longer able to
provide assistance with this study, and I no longer had access to the CASF participants.
From this point, selection based on CASF students was neither possible nor necessary, as
we could no longer recruit participants into the CASF group. The two remaining groups non-CASF in-school and out-of-school girls- were selected because they were between
the ages of thirteen and twenty, and were female. They were recruited from two different
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villages in Kandal Province (both groups) and from the garment factory (out-of-school
group only).

These non-CASF areas were selected because they were accessible via acquaintances
who also acted as key informants and liaisons with the community. In addition, we
decided to recruit from a garment factory because it became apparent that many girls who
left school went to work in the garment factories. Some in-school participants expressed
the wish to go and work in garment factories after they had completed their schooling,
and there was anecdotal evidence that some girls decided to leave school specifically to
work in the factories. Leaving school, therefore, is not just a matter of staying home to
work, but may open the door to the more appealing possibility of working in a big city.

Questionnaire Development

The primary method of data collection was in-depth, structured interviews. A copy of the
questionnaire is included in Appendix 1. Each interview covered the following topics:
General demographic information
Physical Environment
Health State
Health Knowledge: disease prevention, transmission, treatment
Health Practices: basic hygiene
Awareness of environmental issues
Future goals, social issues

The questionnaire was developed using surveys from similar studies undertaken in both
Cambodia and other developing countries (CDHS 2000, NEWAH 2004, Sandiford et al
1997). Information regarding environmental health indicators was also obtained from
"Survey Methods for environmental health assessments" (WHO European Region 2002).
The questionnaire consisted primarily of closed questions followed by open-ended
questions that required the participant to give her own opinion of a certain environmental
practice (e.g. rubbish disposal) or social issue (e.g. sex differences in school attendance
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rates). Straightforward questions regarding basic practices were followed by more
probing questions intended to clarify the reasoning behind, and understanding of, the
practice.

The structure of the interview eased the participant into more difficult questions and
personal topics. It began with questions about basic demographic information that the
participant could easily answer. However, the first question, which asked for the
participant's date of birth, proved more difficult than intended, as birth registration is rare
in Cambodia and birthdays are not celebrated. Furthermore, a combination of Chinese,
Khmer, and Gregorian calendar are used, which creates some confusion. Many
Cambodians do not know exact birth dates, but do know their approximate age.
Participants were still asked for their date of birth, however, as this helped participants
understand that they may not know all of the answers to the questions. Furthermore, since
this more difficult question was followed by easier questions, participants quickly
regained confidence.

Questions regarding health state and health knowledge addressed communicable diseases
that are common in Cambodia and are major causes of mortality and morbidity in the
region (WHO 2005). These included tuberculosis, malaria, dengue fever, and diarrhoeal
diseases. The questionnaire also focused on the physical environments (e.g. toilets,
household size) and everyday practices (e.g. cooking, rubbish disposal, bednet use,
handwashing) that largely determine the spread of these diseases. The health questions
were based primarily on the 2000 CDHS, which used a standard format that was then
adapted specifically for use in Cambodia.

No questions addressed sexual and reproductive health, as this area of study is too large
to undertake

i~

such a general health study. In addition, the very nature of sexual and

reproductive health requires a more substantial, trust-based relationship between
interviewers and participants, which this study was not designed to establish.

51

The questionnaire also covered daily life, future goals, and gender issues. These topics
were included to understand whether education also has an impact on girls' perceptions
of their place in society. The questions addressed whether increased education reinforced
the gender differences in society or increased the opportunities available to women. By
asking both participants and villagers about the current and future roles of women in
society, it was possible to compare the value each placed on education.

The questionnaire was discussed with the thesis supervisors, as well as other researchers
with experience in this type of research. They helped develop the questionnaire in such a
way that the questions were culturally sensitive, appropriate, and contributed to the
overall aims and objectives of the study. In Cambodia, the questionnaire was discussed
with the interviewers and a professional Khmer teacher and translator to ensure that the
questions were appropriately worded for the study population.

We piloted the questionnaire on a group of Grade Six (Year Seven) students at a rural
primary school near Phnom Penh. Some questions were subsequently removed because
they were not as useful as initially intended or took too long for participants to answer.
For instance, visually checking the condition of a participant's house was removed from
the questionnaire because:
1. It was not always possible to do this, as the participants were often
interviewed in someone else's home.
2. It was a highly subjective decision made by the researcher, who does not have
sufficient training of experience in the area of building.
3. The information did not significantly contribute to the aims of the study.

The literacy test was also modified prior to beginning fieldwork. Initially, literacy was to
be measured by giving the participant a vitamin packet with a prescription label and
testing her knowledge of the product. However, prescriptions were not given with
medicines in Cambodia and the complexity of this exercise would have added a lot of
time to an interview that was already quite long. The other questions in the interview
relied on self-report, including basic demographic information, and it was important for
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the participants to feel that they were being consulted rather than examined. Literacy was
therefore changed to a self-report question broken up into three categories: "cannot read",
"reads a little", and "reads well". These categories were easy for the participants to apply
to themselves and were clearer to analyse.

Translation and Interpreting
Pyramid Co., a certified translation service, translated the original questionnaire from
English to Khmer. However, the language used in the translation was quite formal and
would not have been understood by the general public, and especially not by children.
Therefore, the two interviewers and a certified Khmer teacher, who were all fluent in
both Khmer and English, reworked the document so that it was age-appropriate. In order
to do this, they used both the original English version and the certified translation.

Two interpreters conducted the interviews in the presence ofthe researcher. The first
interviewer was a coordinator for CASF who knew the CASF students. She was young
and had previous experience conducting interviews for other non-governmental
organisations. The second interviewer was a Khmer man who had formerly taught maths
and English. Prior to conducting any interviews, the questionnaire was discussed fully
with each interviewer and issues pertaining to each question were covered. This allowed
the interviewers to understand why each question was being asked, allowing them to
translate the question in the most meaningful and accurate way.

The Interview Process
The interviews were structured to ensure that all topics were covered and that issues were
addressed similarly with each participant regardless of the interpreter. In this way,
responses could be compared and analysed later.

Nearly all interviews were conducted in Khmer, as this was the native language of the
participants. Exceptions were made with some participants in Mondulkiri who were
ethnic Bunong. Some of these Bunong participants were not fluent in Khmer; in these
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instances, translation to and from Bunong was made by the Mondulkiri CASF coordinators who are fluent in both Khmer and Bunong.

Each interview lasted between thirty-five minutes and one hour and was conducted in a
quiet, semi-private place whenever possible. However, most interviews were conducted
in a home or in the living area underneath a house, so it was not always very quiet or very
confidential. The interviewers were tactful in these situations; they either politely asked
people to leave or waited until it was quieter to ask more personal questions.

All data was transcribed by hand at the time of the interview. No audio recording was
used. This allowed interviewers to ask for clarification from participants as necessary.

Village Focus Groups and Village Chieflnterviews

Focus groups addressed general community issues and concerns, and provided a clearer
picture of the health and socio-economic situation of the village. It also allowed the
villagers to ask questions about the study and voice their opinions on the present and
future state of their village and their expectations for their children. The focus groups
loosely followed a checklist, but discussions often led to more important issues that
would not have been raised had the meeting been more structured.

Participants were both men and women of the local village. They did not need to have
children participating in the study, although many of them did. Ages ranged from twenty
to seventy, and although men were invited to participate, the discussions were primarily
attended by women. Villagers were notified of the meeting by the local CASF
coordinator, and the first eight to ten people who arrived were selected. Other villagers
sometimes stayed to listen, or joined in later.

Interviews with the village chiefs followed a similar structure as the focus group
discussions and covered similar topics. As the village chief is officially the liaison
between villagers and the government, the village chief provided insight into both the
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situation of the village and the views of the government with regard to development of
the region.

Fieldwork Areas

The map in Figure 4 indicates the geographic distribution of the study.
Figure 4. Research Areas in Cambodia (shaded in grey).

Mondulkiri Province
Mondulkiri Province is in the northeastern part of the country, bordering Vietnam. The
province is home to the Bunong people, an ethnic minority who are usually grouped with
other ethnic peoples as "hilltribes". The Bunong have their own distinct language,
culture, animist religion, and social structure. For the most part, they are left out of
Cambodian political life, although they have received increased media attention recently
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because a Chinese pine tree company has been moving into the area and taking over large
amounts of native forest, relocating villages, and taking advantage ofthe local
communities.

Mondulkiri rests on a 900m plateau which is still mostly covered in dense native forest.
The inhabitants continue to practice a subsistence livelihood, relying on the forest for
food, although some rice cultivation also takes place. The language spoken is Bunong,
although schools only teach in Khmer. Illiteracy rates are very high, and school
enrolment is low. Most adults can speak basic Khmer, but only a few members of each
community can read it.

Work in Mondulkiri was slow, as it was sometimes necessary to translate from English to
Khmer to Bunong and back again. Focus groups were often dominated by members who
were most comfortable speaking Khmer, so efforts were made to ensure that all group
members spoke, even if this required more time, with less discussion and more questionand-answer style meetings.

In addition, distances between villages were great, sometimes up to ten kilometres, and
the roads more resembled bicycle paths. The fourteen participants in the area were
scattered in five different villages. It was very important to complete the fieldwork in this
area before the start of the rainy season due to the condition ofthe roads. Many areas are
inaccessible by car for at least three months of the year.

Village 1, Kandal Province
There were five CASF students in Krosang Village. Four of these students were matched
with four girls from each of the other two comparison groups. The local CASF coordinator organised the village focus group and the meeting with the village chief, and
recruited the non-CASF participants.
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The villagers were primarily rice farmers. They supplemented their income with seasonal
fruits and vegetables, and pigs and chickens, which they sold at the market or at the side
of the nearby highway.

Village 2, Kandal Province
Participants from this village were non-CASF students only. They were selected by a key
informant and his mother, both residents of the village. Villagers were notified two days
prior to our arrival that we would be interviewing girls between the ages of 13 and 18
following parental consent. A total of 40 girls presented themselves, of which 11 were
interviewed. All of the girls were currently on school holiday and planned to return to
school after the break.

The villagers were primarily rice farmers and cow herders. Many of the girls had left to
work in the garment factories in Phnom Penh, and the younger girls aspired to do the
same when they finished their schooling, usually aiming to complete either grade 9 or
grade 12. There were no out-of-school girls present in the village at the time of the
interviews.

The village was hard-hit by the drought in 2005; most of the wells in the village dried up,
leaving only a few of the deepest wells for the villagers to use. At the time of the
interviews, about one month after the rains finally started, many of the wells were still
dry.

Village 3, Kandal Province
Participants from this village were non-CASF students and out-of school girls. The main
livelihood of the villagers was silk weaving. There were a couple of looms underneath or
beside each house, and women and girls spent most of their days weaving. In the rainy
season, the Mekong often flooded the village and the villagers usually moved the looms
into the elevated houses so that they could continue to work. Most villagers worked
independently, purchasing the thread, spooling it, weaving it, and then selling it to
wholesalers by the metre. The profit margins were very low, as the work was tedious - 1
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metre per day if the pattern was not too complex - and return was small - less than 1USD
per metre. Most families had small plots of land on which to grow fruits and vegetables.
These were mostly sold locally to supplement the family income.

All but one of the girls interviewed in the village were weavers. The girls learned the
trade from their mothers (and sometimes their fathers) from the age of ten. Younger girls
usually wove the traditional 'krama' cloth, a simple chequered cotton cloth, while older
girls and women wove more technical patterns with the finer silk. The girls were
interviewed during the school holidays, and most said they were anxious to start school
again because they didn't have to weave all day when they were in school.

Participants were selected by a local informant, who was a close friend and teacher at the
local primary school, based on the criteria we had given her. The village was quite small
and the informant knew all of the children in the village, even the ones who did not attend
school.

Svay Rieng Province
Participants were recruited from one village in Svay Rieng Province, as this was where
CASF students lived. The province is in the south of Cambodia, bordering Vietnam. The
village was located about 20krn off the main road from Svay Rieng, 2krn past the local
market town. Access to the village in the rainy season is limited, as the village is
surrounded by flood plains.

There were no out-of-school girls in this village, as they had left to find work in the
garment factories in the city. The local CASF coordinator helped recruit CASF and nonCASF students, and organised the village focus group and interview with the village
chief. Many of the villagers were farmers who also raised pigs and other livestock to sell
at the local market.

Garment Factory, Pochentong (Phnom Penh)
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Participants from this garment factory were randomly selected from a list of 18-20 yearold trainees. Due to the highly-publicised problems of child labour in Cambodian
garment factories, this factory strictly enforced a policy that all of their employees must
be at least 18 years old, even though the legal working age in Cambodia is only 15.

The managers of the factory allowed us to select participants from a general list of 18-20
year-old trainees. Interviews were conducted privately in an office without supervision
from factory management. It took a few extra minutes at the start of each interview to
reassure the participants that none of the issues discussed would be reported to any ofthe
managers or supervisors. Most of the participants relaxed after this, although some still
remained wary, especially when asked about their health.

This garment factory moved to new premises in March 2005 and prided itself on its
labour practices. It had a lunch room on-site where workers were given a hearty meal for
lunch and were allowed as many helpings as they wanted. All workers had a 30-minute
lunch break, as well as two 10-minute breaks during the day. Trainees earned 45USD per
month; this salary was increased after the 90-day training period ended, and was further
increased if employees worked overtime in the evening or on Saturdays.

The garment factory was selected because it was the only factory which gave permission
and approval to conduct the study. Three other garment factories were approached, but
for various reasons would not consent to having employees participate in the study. It was
important to ensure that factory managers gave their consent in order to protect the jobs
of the participants.

Data Analysis

The study combined qualitative methods of discussion and open-endedness within a
quantitative framework. A preliminary coding schedule was developed to keep track of
all of the responses that were given for each question. In this way, open-ended questions
could also be analysed, and participants were not restricted to a given set of answers.
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Each time a new response was given, it was added to the schedule, which was later
transferred to SPSS.

Most of the data collected during the interviews could be described and analysed using
SPSS. Further analysis used SAS 9.1.2 and models were generated using SAS PROC
GLIMMIX. Where the outcome was dichotomous, logistic regression models were used
with a random effect included for region to account for clustering.

Supporting data collected from focus groups and interviews with village chiefs were
analysed thematically and required a more qualitative approach.

Due to the small sample size of the study, results with a p-value between 0.05 and 0.10
were included. These results indicated a statistical tendency, suggesting that an
association may in fact exist, even if the p-value is too high to make the result statistically
significant.

Categories and Definitions for Analysis

Comparison Groups- The results are described for each of the comparison groups.
These groups are included as follows:

1. CASF - Comparison Group 1
2. Non-CASF- Comparison Group 2
3. Out-of-school- Comparison Group 3
4. In-school- Comparison Groups 1 and 2, combined
5. Total- Comparison Groups 1,2,3 (all participants)

Urban/Rural Residence- Only participants residing in the greater Phnom Penh area
were considered to be living in an urban area. Other provincial towns in Cambodia are
more rural as regards access to schools, health services, and sanitation facilities.

Parents' Occupation- For descriptive purposes, parents' occupation was divided into
three categories: Self-employed/homemaker, Waged, and Professional/official. These
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three categories were created because they indicated different modes of sustenance and
access to income, which would influence the amount of disposable income available to
families.

Self-employed/homemaker consisted primarily of farmers and parents who worked at
home tending stock, looking after the household and children, or small subsistence
practices such as fishing or palm sugar collecting. These occupations do not generate
much income and households are usually heavily reliant on environmental factors, such
as weather and soil conditions.

Waged employment generated income through semi-skilled labour, such as silk-weaving.
The occupations included in this category generally did not require a formal educational
background, but instead involved specific skills that could be learned from others in the
trade. The income generated was usually small, but allowed households to purchase food
and other basic needs.

Professional/official occupations usually required some formal education and training. In
addition, parents in these occupations were often highly-regarded and well-respected in
their communities. Although the salaries are not necessarily high for this category
(particularly for teachers), the income is regular and can usually be relied upon.

Toilet Type- Participants described toilets as "city" toilets or "country"/ "Khmer"
toilets. A city toilet was a pour-flush toilet that was connected to a main sewerage system
or septic tank. "Country"/ "Khmer" toilets were also pour-flush toilets, but they were not
connected to a sewerage system; instead, the water and waste poured into a large hole
under ground. When the hole filled up, a new hole was dug and connected to the toilet.

Toilet Facilities at school/work- Toilets at school/work were classified as "hygienic" or
"unhygienic". In order for a toilet to be classified as "hygienic", a participant had to
report that:
1. There were enough toilets for everyone

61

2. The toilets were not broken
3. The toilets were clean enough that the participant wanted to use them.
If a toilet facility did not meet these three criteria, it was considered "unhygienic".

Kitchen Ventilation- Ventilation in kitchens was classified as "poor" or "good". This
classification was based on participants' reports of the air quality in their kitchen areas. If
the participants reported that the air in the kitchen was so smoky that it caused them to
cough and their eyes stung, ventilation was defined as "poor". Otherwise, ventilation in
the kitchen was considered "good".

Health State- Participants reported their health as "good", "fair", or "poor". These
categories were entirely based on self-report. The intention of the question was to assess
participants' perceived health state and does not necessarily indicate a medically-defined
health state. "Fair" health was usually defined by participants as "getting sick a few times
a year" or "neither good nor bad".

Illness Inclusion/Exclusion - Criteria for inclusion and exclusion of specific illnesses
are presented in Table 29 in the Results section.

Toothache- A toothache was defined specifically to participants as "a toothache that
made you sick or unable to eat properly".
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5. Results

From April to August 2005, eighty-two participants were interviewed for this study. Two
participants were excluded from the analysis, one because she was outside the age range,
and the other because she chose not to continue with the interview. This left fifty inschool girls -twenty CASF scholarship recipients and thirty non-scholarship students and thirty out-of-school girls for the analysis. The results from the eighty interviews are
presented below.

Results from the focus groups and interviews with village chiefs are presented throughout
this section in the grey boxes. These discussions and interviews were analysed
thematically.

Demographic Characteristics

Ethnicity, Age, Education, and Literacy
The majority of participants were Khmer (85.0%); the rest were ethnic Bunong. These
Bunong students were confined to one province, Mondulkiri, in the north-eastern part of
the country. Their first language was not Khmer, so an additional interpreter- one of the
CASF regional co-ordinators - was provided as needed.

Study groups had marked differences in their residence status. The majority of out-ofschool participants (70.0%) lived in urban areas. However, most of these students were
initially from rural communities and had migrated to the city in the past three months to
work in the garment industry. In-school participants were predominately from rural areas
(94.0%), and no non-CASF in-school participants lived in the city.

Mean family size was similar for all participants, although the CASF and out-of-school
groups had slightly larger families than the 4.63 average number of children per family,
with 4.75 and 4.77 children, respectively. This figure includes only living children.
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Table 7. General characteristics of participants.
Ethnicity, age, highest level of schooling, and literacy, by school attendance and scholarship status.
Non-CASF

CASF

(Total N)

(30)

In School

SD

SD
(20)

Out of School

Total

SD

SD

SD

(50)

(30)

(80)

ethnicity- %
Khmer

86.7

70.0

80.0

93.3

85.0

Bunong

13.3

30.0

20.0

6.7

15.0

0.0

15.0

6.0

70.0

30.0

100.0

85.0

94.0

30.0

70.0

Residence - %
urban
rural
Family Size - mean
#children

4.4 (2.0)

4.8 (1.8)

4.5 (1.9)

4.8 (1.6)

4.6 (1.8)

5.8 (1.9)

6.0 (1.3)

5.9 (1.7)

4.9 (2.2)

5.5 (1.9)

15.1 (2.2)

16.2 (2.3)

15.6 (2.3)

18.9 (2.3)

16.8 (2.8)

6.4 (2.0)

7.3 (2.8)

6.7 (2.4)

5.9 (3.1)

6.4 (2.7)

Household size- mean
# people per house
Age- mean
years
Education - mean
grade level attained
Literacy-%
can read well

85.0

93.3

90.0

70.0

82.5

can read a little

15.0

6.7

10.0

10.0

10.0

0.0

0.0

0.0

20.0

7.5

cannot read

Ages of participants ranged from 11 to 26. Age differences between the groups are
statistically significant (p<0.01). In addition, the difference in ages between all in-school
students compared to out-of-school participants was also significant (p<O.Ol), as was the
difference between non-CASF students and all other participants (CASF and out-ofschool participants) at p<0.01. The out-of-school participants were, significantly older
than the in-school group.

Although out-of-school participants were older than in-school participants, their
education level was slightly lower. CASF students had the highest grade level attained
(7.3), whereas out-of-school participants on average did not reach grade 6. Current grade
level or highest grade level ever attained was used to calculate education level, regardless
of whether the participant had already completed that level.
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Out-of-school participants were also less likely to be literate (80.0% vs. 100.0% for inschool participants). Literacy was based on self-report. The difference between being able
to "read well" and "read a little" had to do with ability to read multiple sentences quickly,
or to read a book without assistance. There was no difference between in-school and outof-school participants' report of being able to "read a little".

Education and Literacy of Parents
Mothers' and fathers' education levels showed similar trends for both in-school and outof-school participants. Mothers ofnon-CASF students were least educated, with 46.7%
having never attended school, compared with an average of33.8% for all mothers.
Fathers' education level tended to be higher than mothers' education level, with only
52.4% of mothers and 68.7% of fathers ever attending school. In addition, mothers were
less likely to have attended secondary school (16.7% compared with 23.6% for fathers).
While the mothers and fathers of the CASF students had similar school attendance levels,
the fathers still were much more likely than mothers to have attended secondary school
(41.7% and 8.3%, respectively). No participants reported post-secondary studies for
either parent.

The mothers of participants also had much lower literacy rates than fathers. The
difference was greatest between the parents of the out-of-school participants, where
36.7% of mothers and only 6.7% offathers could not read. Overall, only 31.3% of
mothers could read well, compared with 53.8% of fathers.
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Table 8. Parents' education and literacy
Parents' education and literacy, by school attendance and scholarship status.
Non-CASF
%
Mother's Education

(n)

CASF
%

(30)

(n)

In School
%

(20)

(n)

Total

Out of School

%

(50)

(n)

%

none

46.7

25.0

38.0

26.7

33.8

any schooling

43.3

60.0

50.0

56.6

52.4

don't know

10.0

Father's Education

15.0
(30)

12.0
(20)

13.8

16.7
(50)

(80)

(30)

none

16.7

20.0

18.0

10.0

15.0

any schooling

70.0

60.0

66.0

73.3

68.7

don't know

13.3

20.0

16.0

16.7

Mother's Literacy

(30)

(20)

16.3
(80)

(30)

38.0

36.7

37.5

50.0

34.0

20.0

28.8

15.0

28.0

36.7

31.3

0.0

0.0

6.7

cannot read

40.0

35.0

can read a little

23.3

reads well

36.7

don't know

0.0

Father's Literacy

(50)

(30)

(20)

(50)

2.5
(80)

(30)
6.7

12.5

26.0

33.3

28.8

54.0

53.3

53.8

6.7

5.0

cannot read

16.7

15.0

can read a little

26.7

25.0

reads well

56.7

50.0

don't know

0.0

10.0

4.0

16.0

(n)
(80)

(30)

Occupation of Parents
The majority of participants' parents were either self-employed or homemakers. For
mothers, this category included: rice and/or vegetable farmer, livestock tender, and
housewife. Nearly three-quarters of participants' mothers fell into this category of
occupation, although this figure was lower among mothers of out-of-school girls (66.7%).
These mothers were more likely than in-school girls' mothers to be in waged labour
(33.3% compared to 12.5%). Waged labour occupations were: small business (i.e. market
stall or soup restaurant), garment factory worker, rubber collector for plantation, silk
weaver, and taxi driver. Professional or official occupations included school teachers and
government officials. Mothers of non-CASF students were more likely than others to be
in these occupations (10.3%). No mothers of out-of-school participants had
professional/official occupations.

Fathers of participants were more likely to be employed in waged or professional/official
occupations than mothers, although 64.2% were still self-employed/homemakers. While
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only 5.3% of mothers were in professional/official occupations, 11.9% of fathers were in
this occupational category. In addition, occupations among fathers were more varied in
all categories. Fathers in the self-employed/homemaker category included: homemaker,
unemployed, rice and/or vegetable farmer, livestock tender, palm-tree climber, fisherman.
The waged category included: small business (i.e. market stall or soup restaurant),
construction worker, soldier, taxi driver, silk weaver, policeman, and car/motorcycle
repairman. Professional/official occupations included: school teacher, village chief, and
government official.

Fathers of non-CASF students were more likely than other groups to be in
professional/official occupations (19.2%) and fathers ofCASF students were least likely
to fall into this category (6.3%). Out-of-school participants' fathers were almost as likely
to be in waged occupations than self-employed/homemakers (40.0% waged, 52.0% selfemployed/homemakers).

Only parents who were still living were included in the occupation analysis. However, it
is worth noting that an important percentage of participants reported that their fathers
were dead (14.8%). A further 2.5% reported not knowing what their father's occupation
was as he did not live at home. Participants' mothers were more likely to be living, with
only 7.4% being reported dead.

Table 9. Parents' Occupation
Table 3. Parents' Occugation
Mother's and father's occupational categories, by school attendance and scholarship status
Non-CASF
%
Mother's Occupation

(n)

CASF
%

(29)

(n)

In School
%

(19)

(n)

Out of School

%

(48)

(n)

Total
%

(27)

(75)

Self-employed/homemaker

75.9

84.2

79.2

66.7

74.7

Waged

13.8

10.5

12.5

33.3

20.0

Professional/official

10.3

5.3

8.3

0.0

Father's Occupation

(26)

(16)

Self-employed/homemaker

65.4

81.3

Waged

15.4

Professional/official

19.2

(42)

(n)

5.3
(25)

(67)

71.4

52.0

64.2

12.5

14.3

40.0

23.9

6.3

14.3

8.0

11.9
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Educational attainment of children
Educational attainment of all children at least six years of age in participants' families
(i.e. siblings and participants) was analysed separately by sex. If the participant did not
know a sibling's educational attainment, that sibling was excluded from the analysis.
Male children overall had higher educational attainment, as they were more likely to have
had some secondary education (40.6% compared to 35.8% for females). Although
females were more likely to have been enrolled in primary school (52.0%) than males
(45.8%), they were less likely to have ever attended school, with 7.4% having never
attended. In addition, while 3.2% (n=5) of male children had been enrolled in tertiary
institutions, no female children had studied beyond secondary school.

The proportion of female children who had never attended school decreases as age
decreases. Females who were at least 30 years old were much less likely to have attended
school, with a 19.0% non-attendance rate. Female non-attendance decreased in the 25-29year age group (7.1 %), then again in the 20-24-year age group (5.9%), the 15-19-year age
group (4.2%), and the 10-14-year age group, where all had attended school.

In the 6-9-year age group for both males and females, non-attendance is very high. This is
because children, particularly in rural areas, do not start school at age six, but may wait
until they are eight or nine years old to begin school. However, even at this age, males
were more likely to have attended school than females (75.0% for males compared with
64.3% for females).

Child educational attainment differed greatly between regions, both for males and
females. Whereas in Phnom Penh and Svay Rieng, all children had had some schooling,
in Mondulkiri Province 21.9% of females and 25.0% of males had never attended school.
Similarly, at Silk Island, 25.0% of females and 13.3% of males had never attended
school.
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Qualitative Data- Gender differences in Education
The gender inequalities within the education system are well-pronounced when
comparing mothers ' and fathers' education. Some of the reasons for the underrepresentation of women in education are clearly described by villagers in the focus
groups. Although most villagers agreed that it was equally important to send both boys
and girls to school, they also provided reasons for the gender imbalance in schools:

More boys are in school because boys have less emotional feelings and do
what they want. Girls, however, will see difficulty and poverty in the family
and decide to leave school to help, even if the family doesn't ask them to
(Interview with village chief, Kanda! Province).
There are more boys in school because girls go work in the garment
factories. Parents worry that girls will have more trouble fmding a job, even
if they have an education (village focus group, Svay Rieng Province).
According to old values, it is more important for boys to go to school
because girls cannot go far from home. An~ther reason why girls stop
·Studying is poverty. Many go to work in the garment factory to earn money
for their families (Interview with village chief, Svay Rieng Province).
In the old days, people did not think it was good for women to read and
write. If women could write, then they would use this knowledge to write
love letters to boys and this was frowned upon (in-school participant).
There are fewer girls in school because other parents think it is more
important for boys to go to schooL Boys must get a good job and earn money
for the family, while girls stay at home. Therefore, the families do not think it
is useful to spend money on girls' education, especially if they are poor (outof-school participant).
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Table 10. Child Educational Attainment: female and male
Table lOa. Child Educational Attainment: Female
Distribution of female children by highest educational level attended, according to background characteristics.
don't know
don't
never
some
some primary
secondary
level
know
attended
total
tertiary
Background
Characteristic

% (n)

% (n)

% (n)

% (n)

% (n)

% (n)

% (n)

100.0 (14)

Age

35.7 (5)

64.3 (9)

0.0 (0)

0.0 (0)

0.0 (0)

91.8 (45)

8.2 (4)

0.0 (0)
0.0 (0)

0.0 (0)

10-14

0.0 (0)

0.0 (0)

100.0 (49)

15-19

4.2 (3)

33.3 (24)

62.5 (45)

0.0 (0)

0.0 (0)

0.0 (0)

100.0 (72)

20-24

5.9 (2)

44.1 (15)

41.2 (14)

8.8 (3)

0.0 (0)

0.0 (0)

100,0 (34)

25-29

7.1 (I)

42.9 (6)

42.9 (6)

7.1 (I)

0.0 (0)

0.0 (0)

100.0 (14)

19.0 (4)

33.3 (7)

19.0 (4)

28.6 (6)

0.0 (0)

0.0 (0)

100.0 (21)

7.4 (15)

52.0 (106)

35.8 (73)

0.0 (0)

0.0 (0)

100.0 (204)

Phnom Penh

0.0 (0)

50.0 (10)

40.0 (8)

10.0 (2)

0.0 (0)

0.0 (0)

100.0 (20)

Mondolkiri

21.9 (7)

71.9 (23)

6.3 (2)

0.0 (0)

0.0 (0)

0.0 (0)

100.0 (32)

Pochentong

0.0 (0)

43.8 (21)

43.8 (21)

12.5 (6)

0.0 (0)

0.0 (0)

100.0 (48)

Silk Island

25.0 (5)

60.0 (12)

10.0 (2)

5.0 (I)

0.0 (0)

0.0 (0)

100.0 (20)

SvayRieng

0.0 (0)

35.1 (13)

62.2 (23)

0.0 (0)

0.0 (0)

100.0 (37)

Kanda!

6.4 (3)

57.4 (27)

36.2 (17)

2.7 (I)
0.0 (0)

0.0 (0)

0.0 (0)

100.0 (47)

6-9

30+
Total

4.9 (10)

Region

Table lOb. Child Educational Attainment: Male
Distribution of male children by highest educational level attended, according to background characteristics.
don't
some
don't know
never
some primary
know
secondary
level
attended
tertiary
total
Background
% (n)
% (n)
% (n)
% (n)
% (n)
% (n)
% (n)
Characteristic
Age

25.0 (3)

75.0 (9)

0.0 (0)

0.0 (0)

0.0 (0)

0.0 (0)

100.0 (12)

10-14

0.0 (0)

92.3 (36)

7.7 (3)

0.0 (0)

0.0 (0)

0.0 (0)

100.0 (39)

15-19

6.1 (2)

42.4 (14)

51.5 (17)

0.0 (0)

0.0 (0)

0.0 (0)

100.0 (33)

20-24

2.9 (I)

14.7 (5)

70.6 (24)

5.9 (2)

0.0 (0)

100.0 (34)

25-29

0.0 (0)

18.8 (3)

68.8 (II)

5.9 (2)
6.3 (!)

6.3 (I)

0.0 (0)

100.0 (16)

19.0 (4)

19.0 (4)

38.1 (8)

4.8 (!)

9.5 (2)

9.5 (2)

100.0 (21)

6.5 (10)

45.8 (71)

40.6 (63)

2.6 (4)

3.2 (5)

1.3 (2)

100.0 (!55)

Phnom Penh

0.0 (0)

46.2 (6)

53.8 (7)

0.0 (0)

0.0 (0)

0.0 (0)

100.0 (13)

Mondolkiri

25.0 (5)

70.0 (14)

5.0 (I)

0.0 (0)

0.0 (0)

0.0 (0)

100.0 (20)

Pochentong

3.2 (I)

29.0 (9)

48.4 (15)

12.9 (4)

6.5 (2)

0.0 (0)

100.0 (31)

Silk Island

13.3 (2)

20.0 (3)

53.3 (8)

0.0 (0)

13.3 (2)

0.0 (0)

100.0 (15)

SvayRieng

0.0 (0)

46.9 (15)

53.1 (17)

0.0 (0)

0.0 (0)

0.0 (0)

100.0 (32)

Kanda!

4.5 (2)

54.5 (24)

34.1 (15)

0.0 (0)

2.3 (I)

4.5 (2)

100.0 (44)

6-9

30+
Total
Region
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Qualitative Data- School Attendance
The primacy reason that childrep left school was pGverty. Villagers, village chiefs, and
participants cited this reason for all children,. not just for girls:

We want our children to grow up and be smart farmers. All of the children
are enrolled ~in school], but usually stop around grade 5. Wealthier families
can send their childr.en until grade 7 or 8. In this village, we have poor living
conditions, so children have to help with the work (village focus group,
Kandal Province).
School attendance depends on the family's decision. Man):" children do not
atten school because they go to work instead or are afraid of school (village
chief interview, Mondulkiri Province).
Nearly all of the children are enrolled,. but most of them stop attending class
between grades 4 and 8 because they are poor (village focus group, Svay
Rieng Province}.
Distance to school also emerged as an important determinant of school
attendance. In one vi1lage, the primary school was located 300m down the
road, and nearly all children attended pimary schooL Only a few kilometres
away, however, primary school attendance was reported to be about 50%.

Characteristics of the Physical Environment

Housing
Housing type differed between in-school and out-of-school participants. Nearly threefourths of in-school girls lived in traditional elevated houses (see figure 1 for house
description), while just over one-fourth of out-of-school participants lived in these types
of houses. Half of out-of-school participants were renting rooms in apartment blocks
located near the garment factories on the outskirts of Phnom Penh. These rooms usually
had concrete or brick walls, concrete or tiled floors, and a tin roof.

For in-school participants, the walls were usually made of wood (46%), straw or palm
leaf (26%), or bamboo (14%). Tin roofs were most common (64%), as they are cheaper
and easier to construct and maintain than traditional terracotta tile roofing, which was
only used in 20% of houses. The in-school participants were much less likely to have
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concrete floors, and all ground-level houses had earthen floors. Nearly all elevated houses
had wood or bamboo flooring.

Nearly one-quarter (22.5%) of participants did not have any windows in their house. An
additional 11.3% had window holes that had no shutters or glass to close them. Figures
were similar for all groups.
Table 11. Physical Environment of Participants- Housing
Housing type and construction, by participants' school attendance and scholarship status.

Non-CASF
%
Housing Type

(n)

CASF
%

(30)

(n)

In School
%

(20)

(n)

Total

Out of School

%

(50)

(n)

%

(30)

(80)

elevated house

76.7

70.0

74.0

26.7

56.3

ground-level house

16.7

25.0

20.0

20.0

20.0

renting room

0.0

0.0

0.0

50.0

18.8

bunong house

6.7

5.0

6.0

3.3

Main Wall Material

(20)

(30)

wood

53.3

35.0

46.0

straw/palm leaf

5.0
(30)

(50)

(80)

33.3

41.3

33.3

15.0

26.0

13.3

21.3

concrete/brick

3.3

5.0

4.0

43.4

18.7

bamboo

6.7

25.0

14.0

3.3

10.0

tin

3.3

20.0

10.0

6.7

Main Roof Material

(30)

(20)

(50)

tin

63.3

65.0

64.0

tile

20.0

20.0

straw/palm leaf

16.7

15.0

0.0

0.0

concrete
Main Floor Material

(30)

20.0

10.0

16.3

16.0

13.3

15.0

0.0

3.3
(50)

(80)
48.8

26.0

30.0

27.5

4.0

56.6

65.0

70.0

earth

23.3

30.0

3.3

5.0
(20)

(30)

1.3
(30)

13.3

73.3

Windows

(80)
67.5

wood/bamboo
tile/concrete

8.8
(30)

73.3

(20)

(50)

(n)

23.8
(30)

(80)

open/close

63.3

66.7

70.0

68.0

66.3

none

26.7

20.0

20.0

20.0

22.5

holes

10.0

13.3

10.0

12.0

11.3

Sanitation
Overall, just over half of all participants reported using a toilet at their house. The other
45.0% did not have a toilet and defecated and urinated in nearby fields or forests. Out-ofschool participants were more likely to have a toilet than in-school participants (73.3%
compared with 44.0%). However, only 22.7% of these toilets were connected to a sewage
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system, while 45.5% of in-school participants' toilets were connected to a main sewage
system. The other toilets, known as "country toilets", also had a pour-flush system, but
the waste usually went into a large hole underground. This type of system caused
problems after heavy rains or when the hole was dug too close to the house, creating bad
smells and overflow (Participant Observation).

In addition, out-of-school participants often shared a toilet with other households: 18.2%
reported sharing a toilet with four to ten other households. Less than 5% of in-school
participants shared their toilet with three households, and none shared with more than
three.

Qualitative Data - Sharing Toilets

Out-of school participants reported disgust at having to share the toilets with strange
men:
There are ten toilets for two hundred people. The toilets are not good because
there are too many people and men and women have to use the same toilet. It
is also not very clean and we have to wait a long time (out-of-school
participant).

Nearly three-quarters of participants reported that they had a toilet at their school or
workplace, but only half of in-school girls had a toilet that was considered hygienic. A
toilet qualified as hygienic if participants reported that there were enough toilets, that the
toilets were in working condition, and that the facilities were clean enough that the
participants chose to use them. Out-of-school participants were more pleased with the
cleanliness of their workplace toilets (95.2%).

Rubbish disposal practices differed significantly between in-school and out-of-school
groups, mostly due to the urban residence- and hence access to municipal rubbish
collection- of most out-of-school girls. The most common method of rubbish disposal
for all groups was to bum the individual household rubbish pile: 65% of all participants
reported this as their primary rubbish disposal method. For in-school participants, this
method accounted for 76% of rubbish disposal. Most of the remaining households (16%)
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deposited their rubbish in nearby fields or ponds, or in the forest. A similar proportion of
out-of-school participants used this method as well, although municipal collection was
more common in this group, with 23.3% of participants practicing the latter method.
Table 12. Physical Environment of Participants- Sanitation
Sanitation at home and at school/work, and rubbish disposal methods, by school attendance and
scholarship status.
Non-CASF
%

(n)

CASF
%

(30)

Home Toilet Facility

(n)

In School
%

(20)

(n)

Total

Out of School

%

(n)

%

(30)

(50)

(n)

(80)

any toilet

40.0

50.0

44.0

73.3

55.0

no toilet

60.0

50.0

56.0

26.7

45.0

School/Work Toilet Facility

83.3 (25)

60.0 (12)

74.0 (37)

70.0 (21)

72.5 (58)

hygienic

48.0

58.3

51.4

67.2

unhygienic

52.0

41.7

48.6

95.2
4.8

16.7 (5)

40.0 (8)

26.0 (13)

20.0 (6)

23.8 (19)

10.0 (3)

3.8 (3)

any toilet

no toilet
n/a - no school/work

0.0

(20)

(30)

Rubbish Disposal Method

0.0

0.0

(50)

32.8

(30)

(80)

household pile burnt

76.7

75.0

76.0

46.7

65.0

forest/field/pond

13.3

20.0

16.0

16.7

16.3

0.0

4.0

6.7

5.0

municipal collection

6.7
0.0

5.0

2.0

23.3

9.1

communal pile burnt

3.3

0.0

2.0

6.7

3.8

household pile buried
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Qualitative Data~ Toilet Perceptions
Villagets found latrines and pits unconnected to sewers or tanks to be unhygienic and
undesirable, and preferred to urinate and defecate in the field or the forest:
Nearly every house used to have a toilet, but now only 30% of households
have a toilet. The villagers do not use the toilets because they are lazy and
find the toilets to be smelly and disgusting (Village chief interview,
Mondulkiri Province).
There are no toilets. People use the rice fields. They have no time to build
toilets and have more important concerns than toilets (village focus group,
Mondulkiri Province).
Only a few people have "city" toilets [pour-flush toilet connected to sewer or
tank]. The others use the rice fields, as this is the habit and they do not have
money to build a city toilet. They would like to have city toilets because they
are more comfortable and convenient, especially at night. However, they
prefer using the rice field to using "Khmer" toilets [traditional pit latrine]
because they fi.nd Khmer toilets to be dirty and smelly (village focus group,
Kanda! Province).
People prefer a "city" toilet, but these cost between 100-400 USD (village
focus group, Svay Rie;1g Province).

,.

Latrine acceptance by the community is particularly important; regardless of
the health benefits of pit latrines over open-defecation, communities will not
adopt them if they are considered to be "smelly and disgusting".

Toilet suitability
When participants were asked whether their toilet type or method was suitable, some
participants (24.9%) agreed that it was, although the majority (62.6%) said that it was not
suitable. An additional 12.5% said that they were not sure either way. Participants gave a
number of varying reasons for the suitability or unsuitability of their toilets; the most
common reasons had to do with the cleanliness (or lack thereof) of their toilet. Reasons
relating to cleanliness or hygiene of toilets accounted for 42.8% of all reasons given. The
remaining reasons were:

1. The method is suitable because it is free, while getting a toilet costs money.
2. A toilet is more convenient and more comfortable, particularly at night.
3. A toilet is more private than urinating or defecating in the field or forest.
4. The waste is useful for fertiliser.
5. There are/aren't bad smells.

75

Out-of-school participants were much more likely than in-school participants to base the
suitability of toilets on cleanliness and hygiene (56.4% compared with 44.0%). CASF
students were more likely to remain indecisive about the suitability of their toilets
(20.0%) than other participants (10.0%)

Qualitative Data- Toilets and Diarrhoeal Diseases

The lack of sanitation facilities in many households has serious implications for
hou_sehold and community health.1'oilets are essential in ending open~defecation and
breaking the faecal-oral disease chain, According to PLAN, an NGO working in the
development sector in Cambodia sjnce 2003, the health benefits of improving sanitation
require at least 85% household coverage (Ministry of Rural Development and PLAN
Hygiene and Sanitation Conference, 2005} In other words, when only a few households
in a village have adequate toilet facilities, it is not enough to break the faecal-oral disease
chain in the community. Therefore, the benefits are only minimal to a household with a
to1let if none of the surrounding households have a toilet.
Many communities do not directly make the connection between open-defecation and
diarrhoeal diseases. In the village focus groups, and during interviews with village chiefs,
one of the main health problems in all communities was diarrhoea or, more generally,
stomach problems. The causes, however, were not attributed to toilet practices, but rather
to:
drinking rainwater
eating bad food; eating dirty food bought from outside the village; eating fruits
and vegetables that come from Vietnam, where they put a lot of chemicals in the
food
change in weather
don't know the cause, but it is a serious problem

Energy Sources
Electricity availability and sources differed significantly between in-school and out-ofschool participants, as well as between CASF and non-CASF students. While over half of
out-of-school girls had electricity in their houses (82.4% from Electricite du Cambodge,
the national electric company, and 17.6% from an unknown source), only 8.0% of inschool girls had electricity (75.0% from EDC and 25.0% from an unknown source).
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The majority (67.9%) ofnon-CASF students without electricity did, however, have a
truck battery which was used periodically for lighting or television, and an additional
3.6% purchased power from a private generator. This was not the case for CASF
students, as only 33.1% of those without electricity had a truck battery at their house and
11.1% had purchased power from a private generator. About half of out-of-school girls
without electricity had a truck battery.

Lighting type primarily reflected the source of electricity available to participants. Those
who had electricity in their homes used this for lighting, while participants without access
to electricity used a combination of truck batteries, gas and oil lamps, and candles.

The most common type of cooking fuel for all participants was wood: 75.0% of
participants reported using wood in their household. Another common fuel used by outof-school participants was charcoal (40.0%), followed by gas (36.7%). Among in-school
participants, these fuel types made up only a small percentage offuel used, although
20.0% of CASF students reported using still another type of alternative to wood, green
waste.
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Table 13. Energy Sources
Electricity, Fuel, and Lighting Sources, by school attendance and scholarship status.
Non-CASF
%

don't know source
no
truck battery
generator
none

wood

%

(20)
10.0 (2)

(n)

%

(50)

(n)

%

(80)

56.7 (17)

26.3 (21)

82.4

81.0

0.0

50.0

25.0

17.6

19.0

93.3 (28)

90.0 (18)

92.0 (46)

43.3 (13)

73.8 (59)

67.9

33.3

54.3

46.2

52.5

3.6

11.1

6.5

0.0

5.1

28.6

55.6

39.1

53.8

42.4

(50)

(20)

(30)

(80)

3.3

10.0

6.0

40.0

18.8

96.7

85.0

92.0

46.7

75.0

gas

0.0

0.0

0.0

36.7

13.8

green waste

0.0

20.0

8.0

0.0

5.0

Type of Lighting*
electric

(30)

(50)

(20)

10.0

20.0

14.0

(30)
56.7

(80)
30.0

3.3

20.0

10.0

10.0

10.0

gas lamp

36.7

70.0

50.0

20.0

38.8

battery

53.3

30.0

44.0

13.3

32.5

oil lamp

36.7

5.0

24.0

16.7

21.3

candle

(n)

(30)

75.0

(30)

8.0 (4)

Total

Out of School

50.0

Type of Cooking Fuel*
charcoal

(n)

In School

100.0

6.7 (2)
public (EDC)

%

(30)

Electricity Source
yes

(n)

CASF

* Categories are not mutually exclusive

Kitchen facilities
The majority of participants (60.0%) reported that their kitchen facilities were poorly
ventilated. Poor ventilation was defined as being so smoky that participants reported that
their eyes stung and they coughed a lot. Outdoor cooking areas 3 were more likely to be
less well ventilated than indoor cooking areas, with less than one-fifth of outdoor areas
having good ventilation compared to half of indoor areas being well-ventilated. In
addition, participants who used outdoor cooking areas more frequently reported that it
became very smoky in the rest of the house during cooking times.

3

Outdoor cooking areas in Cambodia are usually situated under the main house. An outdoor cooking area
may be smokier than an indoor cooking area because the smoke rises directly into the house.
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Table 14. Kitchen Facilities
Kitchen facilities and ventilation, by school attendance and scholarship status.
Non-CASF
%
Cooking area
Good ventilation

(n)

CASF
%

(30)
43.3 (13)

(n)

In School
%

(20)

(n)

Total

Out of School

%

(n)

%

(30)

(80)

30.0 (6)

38.0 (19)

43.3 (13)

40.0 (32)

indoors

84.6

33.3

68.4

outdoors

15.4

66.7

56.7 (17)

70.0 (14)

31.6
62.0 (31)

0.0
56.7 (17)

indoors

58.8

58.1
41.9

54.2

41.2

57.1
42.9

47.1

outdoors

52.9

45.8

Poor ventilation

(n)

(50)
100.0

81.3
18.8
60.0 (48)

Household smokers
Over half of all participants reported that someone in their household was a smoker.
However, this figure differed between the groups. Non-CASF students were least likely
to have smokers in their household, with only 40.0% of participants reporting smokers.
CASF students and out-of-school participants had much higher rates of smokers, with
70.0% and 63.3% of households, respectively.

Indoor smoking was also highly prevalent in CASF households: 65.0% ofCASF students
reported that family members smoked indoors, and 80.0% reported that visitors also
smoked indoors. Non-CASF students had much lower rates of indoor smoking, with
33.3% reporting that household members smoked indoors, and 56.7% had visitors who
smoked indoors. Out-of-school participants had slightly higher figures, with 43.3%
reporting indoor smoking by household members and 63.3% by visitors.

Fathers were more likely to smoke than other family members, followed by male
relatives (excluding grandfather). Smoking prevalence among CASF mothers was much
higher than among mothers of both non-CASF students and out-of-school participants
(15.0% for CASF compared to 3.3% for 1he other two groups).
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Table 15. Household Smokers
Household smokers and indoor smoking, by school attendance and scholarship status.
Non-CASF
% (n)
Household smokers
(30)
No
60.0
Yes
40.0
Smokers•
(30)
father
36.7
mother
3.3
grandmother
0.0
grandfather
0.0
0.0
female relative
male relative
3.3
0.0
other
Smoke Indoors
(30)
No
66.7
Yes
33 .3
Visitors smoke indoors
(30)
No
43 .3
Yes
56.7

* Categories are

CASF
% (n)
(20)
30.0
70.0
(20)
35.0
15.0
5.0
10.0
10.0
15.0
0.0
(20)
35 .0
65 .0
(20)
20.0
80.0

In School
% (n)
(50)
48.0
52.0
(50)
36.0
8.0
2.0
4.0
4.0
8.0
0.0
(50)
54.0
46.0
(50)
34.0
66.0

Out of School

%

(n)
(30)

36.7
63.3
(30)
40.0
3.3
0.0
0.0
6.7
23.3
3.3
(30)
56.7
43.3
(30)
36.7
63.3

Total
(n)
(80)
43 .8
56.2
(80)
37.5
6.3
1.3
2.5
5.1
13.8
1.3
(80)
55.0
45 .0
(80)
35.0
65.0
%

not mutually exclusive

Water source
Wells were the most common source of drinking water for in-school participants in both
the dry season (82.0%) and the rainy season (76.0%). Most wells were household wells,
but many of these had dried out in the dry season, and many participants were forced to
resort to older, deeper, village wells. Nearly one-fourth ofnon-CASF students
experienced water shortages in the dry season, compared with only 10.0% ofCASF
students and 16.7% of out-of school participants.

Out-of-school participants were more likely to have access to a municipal water source,
due to their peri-urban location: 43.3% of them obtained water from a municipal water
source, and an additional23.3% purchased water from a vendor. Municipal water has
been chlorinated, but the government does not recommend drinking it before boiling due
to inconsistent and insufficient quality control. Purchased water is usually untreated and
delivered in large tanks; it may come from the municipal water supply or a nearby river.
During the dry season, the majority of out-of-school participants (70.0%) had to pay for
their water supply, whereas only 12.0% of in-school participants reported purchasing
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water. In the rainy season, these figures decreased slightly (63.3% for out-of-school and
6.0% for in-school girls), mainly due to the availability of rain water to replace or
supplement existing water sources.

Most CASF students (75.0%) reported using rain water as an alternate water source in the
rainy season, although they did not consider this to be their main source of drinking
water. Similarly, over half ofnon-CASF and out-of-school participants also reported
using rain water as an alternate water source during the rainy season (63.3% and 56.7%,
respectively).

Qualitative Data- Rain Water

Many girls considered rain water to be less clean than other sources and reported using it
for washing rather than cooking or drinking. Some girls reported that it was the "acid'' in
the rain that made it unsafe, while others said that the roof from which the rain was
collected, or the rain jar itself, were dirty and made the water unsafe.

The majority of participants agreed that their water source was unsafe to drink without
treatment. Only 21.3% of participants did not think they needed to treat their water before
drinking it. This figure was similar for all groups.
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Table 16. Water Source
Drinking water source, availability, and quality, by participants' school attendance and scholarship
status.
Non-CASF

%
Water Source

(n)

CASF

%

(30)

(n)

In School

%

(n)

Out of School

%

(50)

(20)

(n)

Total

%

(30)

(n)

(80)

Dry Season
well

83.3

80.0

82.0

23.3

60.3

municipal water (tap)

0.0

15.0

6.0

43.3

20 .0

buy from vendor

0.0

0.0

0.0

23.3

8.8

10.0

0.0

6.0

6.7

6.3

Mekong River
small stream

6.7

5.0

6.0

0.0

3.8

pond

0.0

0.0

0.0

3.3

1.3

73.3

80.0

76.0

26.7

57.5

0.0

15.0

6.0

43.3

20.0

20.0

0.0

12.0

3.3

8.8

buy from vendor

0.0

0.0

0.0

20.0

7.5

small stream

6.7

5.0

6.0

0.0

3.8

Mekong River

0.0

0.0

0.0

6.7

2.5

Rainy Season
well
municipal water (tap)
rain

Alternate Water Source

6.7 (2)

I 0.0 (2)

8.0 (4)

26.7 (8)

15.0 (12)

76.7 (23)

75.0 (15)

76.0 (38)

73.3 (22)

75.0 (60)

Have to pay for water

10.0 (3)

15.0 (3)

12.0 (6)

70.0 (21)

33 .8 (27)

Periodic Shortages

23.4 (7)

10 .0 (2)

18.0 (9)

16.7 (5)

17.6 (14)

0.0 (0)

15.0 (3)

6.0 (3)

63.3 (19)

27.5 (22)

Dry season
Rainy Season
Water Availability
Dry Season

Rai ny Season
Have to pay for water
Water Quality
No treatment necessary

20.0

20.0

20.0

23.3

21.3

Treatment necessary

80.0

80.0

80.0

76.7

78.8

Health Knowledge

Communicable disease knowledge
Participants were asked specific questions about the symptoms, causes, prevention
methods, and treatment of tuberculosis, malaria, and dengue fever. The most common
response to these questions was "I don' t know". These results are summarised in Table
17. Overall, the out of school participants were less likely than in-school participants to
claim ignorance about the diseases, except for knowledge about the source of tuberculosis
(80.0% compared to 74.0%) and the prevention of malaria (63.3% compared to 42.0%).
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In-school CASF students were the least likely to know about the symptoms, source,
transmission, or treatment of communicable diseases than any other group, with the
exception of malaria prevention, where only 40% of girls did not know how to prevent
malaria, compared to 43.3% of non-CASF students and 63.3% of out-of school
participants.
Table 17. Unawareness of communicable diseases
Percentage of participants who responded "I don't know" when asked about symptoms,
source, prevention methods, and treatment of tuberculosis, malaria, and dengue, by school
attendance and scholarship status.
Non-CASF

CASF

In School

% (n)

% (n)

% (n)

SYMPTOMS

(30)

Tuberculosis

433

Malaria
Dengue

% (n)

(50)

(20)

Total
% (n)

(30)

(80)

30.0

38.0

26.7

33.8

43.3

30.0

38.0

20.0

31.3

33.3

45.0

38.0

36.7

(30)

SOURCE
Tuberculosis

Out of School

(20)

(50)

37.5
(80)

(30)

70.0

80.0

74.0

Malaria

333

50.0

40.0

33.3

37.5

Dengue

23 .3

35.0

28 .0

20.0

25.0

PREVENTION
Tuberculosis

(30)

(20)

(50)

76.3

(80)

(30)

60.0

56.7

40.0

42.0

63.3

50.0

35.0

28.0

20.0

25.0

53 .3

70.0

Malaria

43.3

Dengue

23.3

TREATMENT

80.0

(30)

(20)

Tuberculosis

30.0

Malaria

30.0

35 .0

Dengue

333

55.0

50.0

58.8

(30)

(50)

(80)

20.0

31.3

32.0

IO.O

23 .8

42.0

16.7

32.5

38 .0

For source and prevention of disease, all responses other than "I don't know" were
divided into correct and incorrect answers. Participants were not limited in the number of
sources or methods of prevention of disease that they gave; all responses were included in
the analysis. The responses given are presented in table 12 and classified as "correct" or
"incorrect". While some "incorrect" responses could be classified as "correct", only the
responses that indicated an understanding of transmission of the specified disease were
classified as "correct".
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Table 18. Classification ofResponses for Disease Source and Methods ofPrevention
Source

Prevention

TUBERCULOSIS
Any contact with infected people, Close contact with infected people

Avoid contact with infected people, Wear a mask around infected
people, Vaccinate

Bad hygiene, Polluted environment, Untreated cough, Smoking, Polluted air,
Eating contaminated food, Drinking contaminated water, Travel to other
province

Good hygiene, Take medicine, Don't smoke, Stay healthy, Clean
house, Exercise, Eat fresh food , Drink clean water, Go to the doctor

Mosquitoes (general), "Nail 11 mosquitoes, "Tiger" mosquitoes, No mosquito
net, Travel to other province

Use mosquito net, Clean house, Avoid stagnant water, Avoid forested
areas, Take medicine, Open windows, Avoid dark places, Don't travel
to other provinces

Weather change, Too cold in the forest, Polluted environment, Messy house,
Washing in contaminated water, Eating contaminated food, Drinking
contaminated water, From the ground

Vaccinate, Stay healthy, Good hygiene, Wash in clean water, Wash
hands, Eat fresh food, Drink clean water

Correct

Mosquitoes (general), "Tiger" mosquitoes, No mosquito net

Use mosquito net, Clean house, Avoid stagnant water, Cover water
jars, Bum rubbish, Use mosquito coils or sprays, Open windows,
Avoid dark places, Cover up bare skin

Incorrect

Polluted environment, Drinking contaminated water, Childhood illness

Not preventable, Good hygiene, Stay healthy, Drink clean water

Correct

Incorrect
MALARIA

Correct

Incorrect
DENGUE

Tuberculosis
Knowledge about tuberculosis was lower than malaria and dengue fever for all
participants. In addition to very high numbers of"I don't know" responses for
tuberculosis sources and prevention methods -76.3% and 58.8% overall, respectivelythe proportion of incorrect responses was much higher than for the other two diseases.
For disease sources, the percentage of responses that were incorrect ranged from 50.0%
for out of school participants to 100% for in-school CASF students, with 81.8% of all
responses being incorrect.

Participants were more aware of methods for prevention than sources of tuberculosis:
overall, 42.0% claimed to know how to prevent tuberculosis, of which 45% of responses
given were correct. In-school non-CASF girls were most likely to claim that they knew
methods of preventing the disease (46.7%), but their responses were least likely to be
correct (38.9%). While out of school participants had a slightly lower chance of claiming
that they did know any prevention methods (43.3%) compared with in-school non-CASF
participants, those that did know were more likely than any other group to identify correct
methods (53.3%).

84

Table 19. Communicable Disease Knowledge- Tuberculosis
Girls' knowledge of symptoms, source, prevention methods, and treatment of common
communicable diseases, by school attendance and scholarship status: Tuberculosis
Non-CASF
% (n)

CASF
% (n)

(30)

Total N

In School
% (n)

(20)

Out of School

% (n)

(50)

Total
% (n)

(30)

(80)

Symptoms
don't know

43.3

30.0

38.0

26.7

33.8

know

56.7

70.0

62.0

73.3

66.2

don't know

70.0

80.0

74.0

80.0

76.3

know

30.0

20.0

26.0

20.0

Source

total responses

(10)

(16)

(6)

correct*

10.0 (1)

0.0 (0)

incorrect*

90.0 (9)

I 00.0 (6)

23.7
(6)

(22)

6.3 (1)

50.0 (3)

22.2 (4)

93.8 (15)

50.0 (3)

81.8 (18)
58.8

Prevention
don't know

53.3

70.0

60.0

56.7

know

46.7

30.0

40.0

43.3

(18)

total responses

(7)

(25)

42.0
(15)

(40)

correct•

38.9 (7)

42.9 (3)

40.0 (10)

53.3 (8)

45 .0 (18)

incorrect*

61.1 (11)

57.1 (4)

60.0 (15)

46.7 (7)

55.0 (22)

don't know

30.0

50.0

38.0

20.0

31.3

know

70.0

50.0

62.0

80.0

68.7

Treatment

• Categories are not mutually exclusive; percentages are out of the total number of responses

Malaria
Malaria knowledge was better than tuberculosis knowledge in all groups. At least half of
participants in each group reported that they knew the sources of malaria; in the out-ofschool group and the in-school non-CASF group, this figure was up to 66. 7%. In
addition, 85 .3% ofresponses for the source ofmalaria were correct. Methods of
prevention for malaria were known by 58 .0% of in-school students, but only 36.7% of
out-of-school participants. In addition, the proportion of correct responses for methods of
prevention was slightly lower than for source of malaria (76.8% compared to 85 .3% for
sources).
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Table 20. Communicable Disease Knowledge - Malaria
Girls' knowledge of symptoms, source, prevention methods, and treatment of common
communicable diseases, by school attendance and scholarship status : Malaria
Non-CASF
% (n)

CASF
% (n)

(30)

Total N

In School
% (n)

(20)

Out of School

% (n)

Total
% (n)

(30)

(50)

(80)

Symptoms
don't know

43 .3

30.0

38.0

20.0

31.3

know

56.7

70.0

62.0

80.0

68.7

don't kuow

33.3

50.0

40.0

33.3

37.5

know

66.7

50.0

60.0

66.7

62.5

Source

(25)

(16)

(41)

(27)

(68)

correct•

88.0 (22)

87.5 (14)

87.8 (36)

81.5 (22)

85.3 (58)

incorrect•

12.0 (3)

12.5 (2)

12.2 (5)

18.5 (5)

14.7 (10)

don't know

43.3

40.0

42.0

63.3

50.0

know

56.7

60.0

58.0

36.7

total responses

Prevention
50.0

(24)

(18)

(42)

(14)

(56)

correct•

79.2 (19)

72.2 (13)

76.2 (32)

78.6 (I I)

76.8 (43)

incorrect*

20.8 (5)

27.8 (5)

23.8 (10)

21.4 (3)

23 .2 (13)

total responses

Treatment
don't know

30.0

35.0

32.0

10.0

23 .8

know

70.0

65.0

68.0

90.0

76.2

*Categories are not mutually exclusive; percentages are out of the total number of responses

When knowledge of malaria prevention was compared with malaria incidence among
participants, there was a statistical positive tendency between the two (p=0.09, OR 2.75,
CI 0.85 -8.93). Participants who had malaria, either at present or in the past, were 2.75
times more likely to know about methods of preventing malaria than participants who had
not had malaria.

Dengue Fever
Knowledge about dengue fever was more widespread than knowledge about tuberculosis
and malaria. In addition, out-of-school participants were more likely to know about
source and methods for prevention of the disease than in-school participants: 80.0%
reported knowing source and prevention compared with 72.0% of irrschool participants.
Nearly all responses for dengue fever source and prevention methods were correct
(97 .1% and 95.9%, respectively).
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Treatment for dengue fever, however, was less well-known among in-school participants,
particularly in the CASF group, where 55.0% reported "I don't know". Even among the
out-of-school group, participants were less likely to know about dengue treatment than
malaria treatment (83.3% compared with 90.0% for malaria).
Table 21. Communicable Disease Knowledge- Dengue Fever
Girls' knowledge of symptoms, source, prevention methods, and treatment of common
communicable diseases, by school attendance and scholarship status: Dengue Fever
Non-CASF
% (n)

CASF
% (n)

(30)

Total N

In School
% (n)

Out of School

% (n)

(SO)

(20)

Total
% (n)

(30)

(80)

Symptoms
don't know

33 .3

45.0

38.0

36.7

37.5

know

66.7

55.0

62.0

63.3

62.5

don't know

23.3

35.0

28.0

20.0

25.0

know

76.7

65.0

72.0

80.0

75.0

Source

total responses
correct*
incorrect*

(26)

(16)

(42)

(26)

(68)

96.2 (25)

100.0 (16)

97.6 (41)

96.2 (25)

97.1 (66)

3.8 (I)

0.0 (0)

2.4 (I)

3.8 (I)

2.9 (2)

Prevention
don't know

23.3

35.0

28.0

20.0

25.0

know

76.7

65.0

72.0

80.0

75.0

(38)

(24)

(62)

(35)

(97)

92.1 (35)

95.8 (23)

93.5 (58)

100.0 (35)

95.9 (93)

7.9 (3)

4.2 ( I)

6.5 (4)

0.0 (0)

4.1 (4)

total responses
correct*
incorrect*
Treatment
don't know

33.3

55.0

42.0

16.7

32.5

know

66.7

45.0

58.0

83.3

67.5

*Categories are not mutually exclusive; percentages are out of the total number of responses

Health Practice

Hand washing
Hand washing practices were grouped into three categories: hands in basin, pour water
over hands, or other. Other methods named were washing hands under a rurming tap or
washing hands in a basin and then rinsing them with fresh water. These two practices,
though the most hygienic, were the least common among all groups. Only 4.0% of inschool participants reported "other methods", and 10.0% of out-of-school girls used
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them. The majority of participants (52.5%) poured water over their hands, although
among CASF students, the most common hand washing method involved placing hands
into a basin with water. However, CASF students were most likely to always wash their
hands with soap or ash (55.0%), and no participants from this group reported washing
hands with only water. Among the other groups, participants most often reported

sometimes - rather than always - washing with soap or ash.
Table 22. Hand Washing- Methods and Frequency
Handwashing method and frequency, by school attendance and scholarship status.
Non-CASF

CASF

In School

Out of School

Total

% (n)

% (n)

% (n)

% (n)

% (n)

Method

(30)

(20)

(50)

(30)

(80)

hands in bas in

35 .5

55.0

44.0

36.7

41.3

pour water over hands

60.0

40.0

52.0

53 .3

52.5

3.3

5.0

4.0

10.0

other
Product
only water always

(30)

(20)

(50)

6.3
(30)

(80)

3.3

0.0

2.0

6.7

water and soap/ash sometimes

70.0

45.0

60.0

63.3

61.3

water and soap/ash always

26.7

55.0

38.0

30.0

35.0

Frequency

(30)

(20)

one-two times per day

13 .3

20.0

three-four times per day

63 .3

fi ve or more times per day

23 .3
0.0

don't know

(50)

3.8

(30)

(80)

16.0

24.4

45 .0

56.0

63 .3

58.8

30.0

26.0

10.0

20.0

5.0

2.0

3.3

2.5

18 .8

Participants were asked to list times in a typical day when they washed their hands
("unprompted" instances). After they had given their responses, they were then asked to
say whether or not they washed their hands at specifically-mentioned times ("prompted"
instances). Participants were much more likely to report hand washing any time after they
had been prompted.

For instance, hand washing after defecation increased significantly following prompting:
while only 15 participants (18.8%) initially reported hand washing every time after
defecation, when asked specifically whether or not they washed their hands every time
after defecation, an additional 43 participants responded positively, thus bringing the total
to 53 (72.5%) who claimed to wash their hands every time after defecation. After
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prompting, hand washing after defecation was the most common reported hand washing
time, alongside hand washing before eating food.

The most common unprompted hand washing time was "before eating food". CASF
students were most likely to report hand washing before eating (70.0%), while in-school
non-CASF were least likely to wash their hands before eating (46.7%). Although hand
washing before eating increased after prompting in all groups, CASF students were still
most likely (85.0%), and in-school non-CASF students least likely (63.3%), to wash their
hands before eating.

Hand washing before toilet use was intended to test whether participants only reported
practices following prompting because they thought all prompted instances were correct.
In this way, the question might give some indication of a participant's understanding of
the reasons for hand washing at specific times. Before prompting, only two participants
reported that they washed their hands before using the toilet. Even after prompting, nearly
three-quarters (73.8%) of participants said that they never washed their hands before
using the toilet. CASF students were most likely to respond positively to the question,
"Do you wash your hands before using the toilet?" While only one CASF student initially
said she washed her hands prior to toilet use, after prompting, ten CASF students (50.0%)
reported this practice. Conversely, non-CASF students and out-of-school participants
were much less likely to report hand washing before toilet use, with only 16.7% and
20.0%, respectively.
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Table 23. Hand Washing- Unprompted Instances
Handwashing instances in a typical day before prompting, by school attendance and scholarship
status.
Non-CASF

CASF

In School

Out of School

Total

% (n)

% (n)

% (n)

% (n)

% (n)

After work

always
sometimes

(30)
10.0

always

3.3

sometimes

3.3

Before eating food

46.7

sometimes

33.3

always

3.3

sometimes

0.0

Before toilet use

0.0

sometimes

0.0

After urin atio n

0.0

8.0

26.7

16.7

0.0

10.0

6.7

always

13.3

sometimes

13.3

When hands are dirty

15.0
0.0
(30)

(50)
14.0

(80)
15 .0
8.8

(30)
26.7

8.0
(20)

1.3
(30)

10.0
(20)

(80)
1.3

3.3
(50)

6.7
(30)

0.0
(30)

0.0

0.0
(20)

(80)
1.3

0.0
(50)

2.0

5.0

21.3
(30)

0.0

0.0
(20)

(80)
53.8

16.7
(50)

2.0

0.0

(30)

After defecation

sometimes

0.0

6.3
(30)

50.0

24.0
(20)

(80)
12.5

10.0
(50)

56.0

10.0

(30)

always

always

70.0

3.8
(30)

16.7

4.0
(20)

(30)

Before feeding small child

10.0

5.0
(30)

always

sometimes

20.0

7.5

3.3
(50)

(20)

(80)

(30)
6.7

4.0

5.0
(30)

(50)
8.0

5.0

3.3

Before preparing food

always

(20)

6.7
(50)

(80)
18.8
7.5

(30)

(80)

10.0

10.0

10.0

6.7

8.8

3.3

0.0

2.0

0.0

1.3
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Table 24. Hand Washing- Prompted Instances
Hand washing instances in a typical day after prompting, by school attendance and scholarship
status.
Non-CASF

CASF

In School

Out of School

Total

% (n)

% (n)

% (n)

% (n)

% (n)

After work
always

(30)

(20)

46.7

40.0

sometimes

30.0

never

23.3

Before preparing food

(30)

(80)

44.0

46.7

25.0

28.0

26.7

27.5

35.0

28.0

26.7

27.5

(30)

(20)

always

46.7

50.0

sometimes

20.0

never

33.3

Before eating food

(50)

(50)

45.0

(30)

(80)

48.0

60.0

52.5

30.0

24.0

23.3

23.8

20.0

28.0

16.7

(30)

(20)

(50)

23.8
(30)

(80)

always

63.3

85.0

72.0

73.3

72.5

sometimes

36.7

15.0

28.0

20.0

25.0

0.0

0.0

0.0

6.7

never
Before feeding small child

(30)

(20)

(50)

2.5
(30)

(80)

always

23.3

sometimes

26.7

5.0

18.0

20.0

18.8

never

50.0

45.0

48.0

63.3

53.8

Before toilet usc
always
sometimes
never

34.0

50.0

(20)

(30)
10.0

35.0

16.7

(50)
20.0

27.5

(80)

(30)
6.7

15.0

6.7

15.0

10.0

13.3

11.3

83.3

50.0

70.0

80.0

73.8

After urination

(30)

(20)

(50)

(30)

(80)

always

53.3

45.0

50.0

73.3

58.8

sometimes

33.3

30.0

32.0

13.3

25.0

never

13.3

25.0

18.0

13.3

After defecation

(30)

(20)

(50)

16.3
(30)

(80)

al ways

70.0

75.0

72.0

73.3

72.5

sometimes

30.0

20.0

23.0

20.0

23.8

0.0

5.0

2.0

6.7

never
When hands are dirty
always

(30)
56.7

(20)
50.0

(50)
54.0

3.8
(30)

20.0

(80)
41.3

sometimes

13.0

10.0

12.0

0.0

7.5

never

30.0

40.0

34.0

80.0

51.3

Hand washing reasoning
All but two participants reported that it was important to wash hands in order to prevent
infection, kill germs, or "make them clean". The remaining two participants (2.5%) said
that they washed their hands because they had been told to do so.
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Nearly all participants (97.5%) agreed that it was still important to wash hands even if
there was no soap available. In addition, 23.8% of participants emphasized that in the
absence of soap, it was important to use ash to wash hands properly; the remaining
participants either felt that it was not useful to wash hands without soap (2.5%) or that
water only was sufficient to wash hands (73.8%). These figures are similar for all
comparison groups.

Bednet use
Frequency of, and reasons for, bednet use were generally consistent among participants.
The majority of participants (96.2%) slept under a mosquito at least some ofthe time, and
81.3% of all participants reported that they had slept under a mosquito net the previous
night. Out-of-school girls were slightly less likely to sleep under a bed net, with 10.0%
saying that they never slept under a bed net and 26.7% only sometimes using a bed net.
Household bed net use was also lower in out-of-school participants, with similar levels in
the household as at the individual level.

There was general agreement among participants that bed net use was important to either
prevent mosquito bites or to prevent viruses transmitted by mosquitoes. One out-ofschool girl mentioned that bed nets were also useful in preventing rat bites.

Reasons for non-use of bed nets varied between participant groups. CASF students
reported that bed net use was unnecessary when there were no mosquitoes: half of the
CASF students who "sometimes" used a bed net gave this reason. Non-CASF students
who did not always sleep under a bed net did not use one because it was too hot (42.9%)
or because there was not enough money to buy nets for everyone in the family (28.6%).
Out-of-school participants did not always use bed nets because they were ''too tired" or
"too lazy" when they finished work (45.5%). Only a small percentage of participants
(8.3%) did not use a bed net because they used an alternate method of mosquito
avoidance, such as a mosquito coil.
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Table 25. Bednet Use
Individual and Household frequency of bednet use and reasons, by school attendance and scholarship status.
Non-CASF

CASF

In School

Out of School

Total

% (n)

% (n)

% (n)

% (n)

% (n)

Bed net Use Last Night

(30)

yes

86.7

no

13 .3

Household Bed net Use

90.0

88.0

10.0
(30)

86.7

90. 0

some

10.0

none

3.3

(30)
70.0

12 .0
(20)

all

Frequency of Bed net Use

(50)

(20)

30.0
(50)

(80)
8 1.3
18.8
(80)

(3 0)

88 .0

66.7

80.0

5.0

8.0

23 .3

13 .8

5.0

4.0

10.0

(30)

(50)

(20)

63
(80)

(30)

always

83 .3

70.0

78 .0

63 .3

72.5

sometimes

16.7

30.0

22.0

26.7

23 .7

0.0

0.0

0.0

10.0

never
Bed net Use Reason

(30)

(50)

(20)

3.8
(30)

(80)

avoid mosquito bites

70.0

65.0

68. 0

80.0

72.5

avoid virus from mosquito bites

26.7

35.0

30.0

133

23 .8

3.3

0.0

2.0

6.7

n/a - never use net
Bed net Non-Use Reason
too hot
too "lazy"/ tired

36.7 (11)

2.5

23.3 (7)

30.0 (6)

26.0 (13)

30.0 (24)

42.9

33 .3

38.5

18.2

29.2

0.0

16.7

7.7

45.5

25.0

no money to buy net

28 .6

0.0

15.4

18.2

16. 7

no mosquitoes

14.3

50. 0

30 .8

0.0

16. 7

use mosquito coil

143

0.0

7.7

9.1

83

0.0

0.0

0.0

9.1

4.2

full moon so less mosquitoes
n/a - always use net

76.7 (23)

70.0 (14)

74.0 (37)

63.3 (19)

70.0 (56)

Food safety
In-school participants overall had healthier food storage practices than out-of-school
participants. Out-of-school participants were less likely to reheat leftovers before eating
them (13.3% compared to 3.9%). They were also more likely to store meat and
vegetables together in the same container (6.7% compared to 2.0%). Dishwashing
practices, however, were similar for all groups, although out-of-school participants were
more likely to always wash dishes with soap or sand (56.7%) than in-school participants
(46.0%).
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Table 26. Food Safety
Participants' food safety practices: storage ofleftovers, dishwashing, and food storage, by school attendance
and scholarship status.
Non-CASF

CASF

In School

% (n)

% (n)

% (n)

(30)

Leftovers
cover container only
cover, sometimes cook again
cover, always cook again
n/a - no leftovers

0.0

6.7

% (n)

(50)

% (n)

(30)
13 .3

3.9

Total
(80)
7.5

6.7

10.0

7.8

13.3

10.0

83.9

90.0

86.3

70.0

81.3

0.0

Dishwashing
rinse with water only

(20)

Out of School

3.3

0.0

0.0
(30)

(50)

(20)
5.0

wash with soap sometimes

50.0

45.0

48.0

36.7

43.8

wash with soap always

43.3

50.0

46.0

53.3

48 .8

other method (scrub with sand)

0.0

no storage- cook immediately

0.0

6.3

3.3

0.0
(20)

(30)

6.7

(80)

6.7

Food Storage - fruit/veg

6.0

1.3
(30)

(50)

1.3
(30)

(80)

6.7

0.0

4 .0

13.3

7.5

83.3

90.0

86.0

70.0

80.0

basket with meat and veg

3.3

0.0

2.0

6.7

3.8

plastic bag

0.0

0.0

0.0

3.3

1.3

food cupboard

6.7

10.0

8.0

3.3

6.3

refrigerator

0.0

separate basket

Food Storage- meat/fish
no storage- cook immediately

0.0
(30)

3.3

0.0
(20)

1.3

3.3
(50)

(80)

(30)

0.0

2.0

20.0

8.8

separate basket

80.0

55 .0

70.0

50.0

62.5

container with lid/plastic bag

10.0

20.0

14 .0

16.7

15.1

food cup board

3.3

20.0

10.0

3.3

7.5

basket with meat and veg

3.3

0.0

2.0

6 .7

3.8

refrigerator

0.0

0.0

0.0

3.3

1.3

don't know

0.0

5.0

2.0

0.0

1.3

Defecation/Urination
Participants without a toilet facility were asked whether or not they dug a hole in which
to defecate. Among in-school participants, nearly half responded negatively. In addition,
only 30.0% of CASF students reported that they dug a hole. These figures contrast
sharply with out-of-school participants, of which 75.0% responded positively to the
question.

Water Treatment
The majority of participants (72.5%) treated their drinking water by boiling it for less
than five minutes. CASF students were more likely to boil their water for longer, with
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15.0% boiling water for at least 10 minutes and a further 10.0% boiling water for 5-10
minutes. In addition, no CASF students reported that they did not treat their water at all,
compared with 10.0% of non-CASF students and 6. 7% of out-of-school participants. Outof-school participants were the only participants to report using a different method of
water treatment: two ·participants used ceramic filters to treat their water.

CASF students were also more likely to consistently boil water before drinking, with
95.0% boiling every time and the remaining 5.0% boiling sometimes. In the other
comparison groups, 20.0% sometimes treated their water while less than three-quarters
reported that they always boiled their water.

Non-CASF students were more likely to store their water in an uncovered container
(36.7% compared to 10.0% of CASF students and 20.0% of out-of-school participants).
Although out-of-school participants were least likely to use a covered container, this is
because 36.7% reported that they could not or did not need to store their water.
Table 27. Water Treatment
Water treatment and treatment freq uency, by school attendance and scholarship status.
Non-CASF

CASF

In School

% (n)

% (n)

% (n)

Water Treatment

(30)

Out of School

% (n)

(50)

(20)

Total
% (n)

(30)

(80)

No treatment

10.0

0.0

6.0

6.7

6.3

Boil less than 5 minutes

73.3

75.0

74.0

70.0

72.5

6.7

10.0

8.0

6.7

7.5

10.0

15 .0

12.0

10.0

11.3

Boil5-IO minutes
Boil more than I 0 minutes
Other method

0.0

Treatment Frequency
Never

10.0

Sometimes

20.0

Always

70.0

Water Storage
No storage

0.0
(30)

(20)

(30)

(80)

6.0

6.7

5.0

14.0

20.0

16.3

95.0

80.0

73.3

77.5

0.0

(30)
10.0

2.5

6.7
(50)

(20)
15.0

(50)

6.3

(30)

(80)

12.0

36.7

21.3

Open container

36.7

10.0

26.0

20.0

23.8

Covered container

53.3

75.0

62.0

43.3

55.0
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Health State

Health and Illness
Over 85% of participants reported that they had either "good" or "fair" health. "Fair"
implied a normal health state, and was usually described by participants as "getting sick a
few times a year", or "neither good nor bad". Non-CASF in-school participants overall
reported the best health, with only 6. 7% claiming that their health was "poor", while
CASF and out-of-school girls were more likely to report poor health (20.0%). These two
groups were also more likely to have had watery diarrhoea in the past two weeks. Of the
CASF students, 30% reported having had watery diarrhoea in the past two weeks. By
contrast, only 3.3% ofnon-CASF in-school participants reported watery diarrhoea.

Diarrhoea incidence was negatively associated with hand washing after toilet use.
Participants had 3.7 times the odds of having bloody or watery diarrhoea if they reported
hand washing after urination (before prompting) none to half of the time compared with
always washing (p=0.04, OR 3.68, 95% CI 1.06-12.79). A statistical tendency was also
found between diarrhoea and hand washing after defecation (unprompted). Participants
who washed their hands none to half the time after defecation had 3.03 times the odds of
having diarrhoea than those who always washed their hands after defecation (p=0.08, OR
3.03, 95% CI 0.86-10.72).

Diarrhoea incidence was also negatively associated with hand washing after prompting.
Girls who reported that they did not wash their hands before preparing food had 3.18
times the odds of having had diarrhoea than girls who reported any hand washing before
food preparation (p=0.07, OR 3.18, 95% CI 0.91-11.08).

Cough and skin irritation were the most common illnesses for all groups. Overall, both
illnesses were reported by 35.0% of participants. Inclusion criteria for illnesses and
disease is summarised in Table 29.
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Cough, fever, or cold were more common in girls who reported that they did not wash
their hands before preparing food. After prompting for hand washing instances, the odds
of cough, fever, or cold increased nearly three-fold for girls who did not wash their hands
before preparing food compared to those who did (p=0.04, OR 2.82, CI 1.04-7.65). Even
before prompting, there was a statistical tendency for an association between less hand
washing before food preparation and cough, fever, or cold incidence (p=0.06). Girls who
reported never washing their hands, or washing their hands only half the time, prior to
preparing food had 2.43 times the odds of having had a cough, fever, or cold compared
with those who always washed their hands (p=0.06, OR 2.43, 95% CI 0.95-6.25).

There was also a statistical tendency for an association between incidence of fever,
cough, or cold and indoor household smokers. Participants had almost half the odds of
having had a fever, cough, or cold if no one in their household smoked indoors (p=O.Ol,
OR 0.41, 95% CI 0.14-1.21).

Participants in less-crowded living conditions also had lower odds of having had a fever,
cough, or cold. As the number of people per room and per bed/sleeping mat increased,
fever, cough, and cold increased as well. For every one-person increase in the maximum
people per bed/sleeping mat, the odds of having had a fever, cough, or cold increased by
53.6% (p=0.01, OR 1.54, 95% CI 1.11-2.13). Similarly, odds increased by 29.1% for
every one-person increase in maximum number of people per room (p=0.05, OR 1.29,
95% CI 1.00-1.67). Less significant tendencies were also observed for every one-person
increase in minimum number ofpeople per room (p=O.lO, OR 1.18, 95% CI 0.97-1.44)
and per bed/sleeping mat (p=0.07, OR 1.31, 95% CI 0.98-1.75).

Participants were asked whether they had ever had tuberculosis, malaria, or dengue.
Malaria was the most common ofthe three diseases, with 21.3% incidence, followed by
dengue fever, with 8.8% incidence, and tuberculosis with only 3.3% incidence. One
participant had had malaria two times, but was included only once in the analysis.
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Table 28. Health State
Health state, illness occurrence, and disease occurrence, by school attendance and
scholarship status.
Non-CASF
%

(n)

CASF
%

(30)

Total N

(n)

In School
%

(20)

(n)

Out of School

%

(50)

(n)

Total
%

(30)

(n)
(80)

Health State

good

43.3

30.0

38 .0

46.7

41.3

fair

50.0

50.0

50.0

33.3

43 .8

poor

6.7

20.0

12.0

20.0

15.0

Illness Occurrence

bloody diarrhoea

3.3

5.0

4.0

0.0

2.5

watery diarrhoea

3.3

30.0

14.0

20.0

16.3

fever

10.0

25.0

16.0

13.3

15.0

cough

36.7

35.0

36.0

33.3

35.0

cold
skin irritation

0.0

0.0

0.0

10.0

3.8

26.7

50.0

36.0

33.3

35 .0
21.3

Disease Occurrence

malaria

23.3

30.0

26.0

13 .3

dengue fever

6.7

15.0

10.0

6.7

8.8

tuberculosis

6.7

0.0

4.0

3.3

3.8

Table 29. Criteria for Inclusion of Illnesses and Diseases

bloody diarrhoea

liquid stool with non-menstrual blood in the last two weeks

watery diarrhoea

liquid stool in the last two weeks

fever

any fever in the last two weeks
cough that has lasted more than three days in the last two

co ugh

weeks
runny nose, often accompanied by fever, headache, in the

cold

last two weeks

skin irritation

any skin irritation in the last two weeks
self-report, not necessarily confirmed by medical diagnosis,

malaria

at any time in the past or at present
self-report, not necessarily confirmed by medical diagnosis,

dengue fever

at any time in the past or at present
self-report, not necessari ly confirmed by medical diagnosis,

tuberc ulosis

at any time in the past or at present
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Qualitative .Data- Health Problems
Village chiefs and village focus groups identified the most important health problems in
their communities. These varied by region, but some were universally agreed upon.
Health problems mentioned, in order of frequency and importance, were:

1. Stomach Problems/Diarrhoea
2. Malaria
To a much lesser extent:
3. Typhoid Fever
4. Fever/Cough/Co1d
5. HighBloodPressure
6. Dengue Fever

.

Injury
Although nearly half (41.3%) of all participants said that they had been injured in the last
month, no injuries were serious. Out-of-school participants reported the least number of
injuries (33.3%), while non-CASF in-school participants had the most injuries (50.0%).

The most common cause of injury was housework, particularly in the kitchen. Injury
during housework accounted for 34.8% of all injury among in-school girls, but only for
20.0% of injury in the out-of-school group. In the out-of-school group, the most common
cause of injury was tripping or falling (30.0%). Out-of-school participants did not cite
any factory work-related injury, although injury from working in the field accounted for
13.0% and 10.0% of injury for in-school and out-of-school participants, respectively.

51.5% of incidents resulted in a minor cut or bruise, and less than half had required
specialist attention from a doctor or pharmacist. Of these, only 3.0% had been attended to
by a doctor.

99

Table 30. Health State- Injury
Injury occurrence, type, and cause, by school attendance and scholarship status.
Non-CASF
% (n)
Injury Occurrence

% (n)

In School

Out of School

% (n)

% (n)
41.3 (33)

40.0 (8)

46.0 (23)

33.3 (10)

(15)

(8)

(23)

(10)

40.0

25.0

Total

% (n)

50.0 (15)

Cause
doing housework

CASF

(33)

34.8

20.0

30.3

bicycle accident

20.0

12.5

17.4

20.0

18.2

playing

26.7

12.5

21.7

0.0

15.2

tripping, falling

6.7

0.0

4.3

30.0

12.1

working in field

6.7

25.0

13.0

10.0

12.1

moto accident

0.0

25.0

8.7

20.0

Injury description

(15)

(8)

(23)

12.1
(10)

(33)

minor cut, bruise

60.0

25.0

47.8

60.0

51.5

hurt lower limb

20.0

62.5

34.8

20.0

30.3

hurt upper limb

13.3

0.0

8.7

10.0

9.1

hurt head, eye

6.7

12.5

8.7

10.0

Treatment
home treatment

43.3

pharmacist
none
doctor

(8)

(15)
25.0

43.5

26.7

50.0

13.3

25.0

6.7

0.0

9.1

(10)

(23)

(33)

40.0

42.4

34.8

40.0

36.4

17.4

20.0

18.2

4.3

0.0

3.0

Dental Hygiene
Participants had good oral hygiene: all but two girls cleaned their teeth with a toothbrush
and toothpaste, and one of these used a toothbrush with ash. In addition, 87.5% of
participants brushed their teeth at least two times daily, with the remaining 12.5%
brushing their teeth once daily.

However, nearly one-third of participants had had a toothache, either in the past or at
present, which had made them unable to go to school/work or eat properly. Of those who
had had a toothache, only 20.0% had visited a doctor or dentist for the problem; most
participants (56.0%) had taken paracetamol, which was either swallowed or crushed and
applied directly to the tooth. No CASF students had visited a doctor or dentist for their
toothache. One CASF student had employed traditional medicines to cure her toothache,
and another had applied crushed tobacco directly to the affected area. An additional 16%
of participants had not done anything about their toothache.
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Table 31. Dental Hygiene
Tooth cleaning method and frequency, toothache occurrence and remedy, by school attendance and
scholarship status.
Non-CASF

% (n)
Tooth cleaning method
toothbrush and toothpaste

CASF

% (n)

(30)

In School

% (n)

Out of School

% (n)

(50)

(20)

Total

% (n)

(30)

(80)

90.3

100.0

96.0

100.0

toothbrush with ash/salt

3.2

0.0

2.0

0.0

1.3

rinse mouth with water

3.2

0.0

2.0

0.0

1.3

Tooth cleaning frequency

(20)

(30)

(50)

97.5

(30)

(80)

once per day

13.3

10.0

12.0

13.3

12.5

two times per day

66.7

60.0

64.0

66.7

65.0

three times per day

20.0

30.0

24.0

20.0

22.5

Toothache Occurrence

26.7 (8)

35.0 (7)

30.0 (15)

33.3 (10)

(8)

(7)

(15)

(10)

Toothache Remedy*

31.3 (25)
(25)

visit doctor/dentist

37.5

0.0

20.0

20.0

20.0

swallow tablet
crush tablet and apply to
tooth
put tobacco in tooth

25.0

42.9

33.3

40.0

36.0

12.5

14.3

13.3

30.0

20.0

0.0

14.3

6.7

0.0

4.0

0.0

14.3

6.7

0.0

4.0

traditional medicine

* Categories are not mutually exclusive
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6. Discussion

This chapter summarises the principal findings of the study and their implications,
discusses the strengths and limitations of the methodology and data collection process,
and describes the similarities and differences in the findings of other studies.

Principal Findings

Effective health and hygiene practices are dependent on a range of physical and cultural
factors, as well as individual knowledge and behaviours. This study sought to determine
how schooling might overcome certain barriers to effective practice.

The study results do not indicate a direct link between schooling and improved health
practices and outcomes. Instead, they underline the lack of health knowledge acquisition
both at school and at home, and suggest that the physical environment of young women
may influence their health state and health practices much more than schooling, at least in
the short-term.

In-school and out-of-school participants had very different interactions with their
environment. This is primarily due to the fact that the living conditions of in-school and
out-of-school participants were considerably different. For instance, in-school students
were more likely to live in rural areas than out-of-school participants, with 94.0% of inschool students and 30.0% of out-of-school participants living in rural areas.

Rural residence would decrease access to hygiene and sanitation facilities, but could also
have positive implications for air quality and would decrease the risks associated with
overcrowding. Indeed, although out-of-school participants were nearly twice as likely as
in-school participants to have toilets in their homes (73.3% compared with 44.0%), they
were also much more likely to share their toilet with other households. Whereas 18.2% of
out-of-school participants shared their toilet with four to ten other households, only 5.0%
of in-school participants shared their toilet with three households, and none shared with
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more than three. Toilet sharing would increase the risk of disease transmission,
particularly in the crowded living conditions often experienced by urban dwellers.

Diarrhoea incidence was similar between in-school and out-of-school participants (18.0%
compared to 20.0%), suggesting that a lack of toilet and a toilet in overcrowded
conditions may have similar impact on diarrhoeal disease risk. Diarrhoea disease
incidence was much lower among non-CASF students than CASF students, despite
CASF students being more likely to have a toilet (50.0% compared to 40.0%). While
35.0% ofCASF students had had diarrhoea in the past two weeks, only 6.7% ofnonCASF students had.

Although CASF students were slightly more likely to have a toilet at home than nonCASF students, among participants who did not have toilets, CASF students were least
likely to dig a hole in which to defecate. Only 30.0% reported digging a hole, compared
with 75.0% of out-of-school participants. This emphasises the results from focus groups
that did not show an understanding of the detrimental health effects of open-defecation
practices.

The link between diarrhoea and open-defecation was not explicitly made by any group of
participants or village focus groups, although villagers cited many other reasons for
diarrhoea. Open-defecation and poor hygiene are not the sole causes of diarrhoea, but
both are important contributors to the spread of disease, and the lack of mention of toilet
and hygiene practices indicates that these factors are not considered important to
villagers.

Diarrhoea incidence also depends on water quality, food hygiene, and hand washing
practices. The high diarrhoea incidence among CASF student existed despite the fact that
this group reported better water treatment and storage practices than other groups: 95.0%
of CASF students reported always treating their water, compared to only 70.0% of nonCASF students and 73.3% of out-of-school participants, and 75.0% ofCASF students
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reported storing their water in a covered container, compared to only 53.3% ofnon-CASF
students and 43.3% of out-of-school participants.

Furthermore, the health practices of CASF students were better than out-of-school
participants' practices in many respects. Food safety of CASF students was similar to
food practices of other in-school students, with students more likely to store meat and
vegetables separately (100.0% for CASF students compared to 93.3% for out-of-school
participants), with many storing meat in covered containers. They were also more likely
to always cover and reheat leftovers before eating them (90.0% compared to 70.0% of
out-of-school participants).

Over half of CASF students (55. 0%) reported always using soap or ash to wash their
hands, which was much higher than both non-CASF students and out-of-school
participants. They were also more likely than out-of-school participants to wash their
hands at least three times per day, although not as likely as non-CASF students. Increased
hand washing frequency could effectively decrease health risks.

CASF students were less likely than out-of-school participants to wash their hands either
by pouring water over their hands or using a tap. This does not necessarily reflect the
availability of running water. CASF participants were more likely to wash their hands by
placing them in a basin filled with water (55.0%), while non-CASF students and out-ofschool participants were more likely to pour water over their hands (60.0% and 53.3%,
respectively), neither practice requiring water to run from a tap.

Pouring water over hands is, in principle, more hygienic because it causes bacteria and
impurities to be washed off the hands. Washing hands in a basin means that the bacteria
stay in the water that surrounds the hands and is a less effective washing method. In
practice, though, pouring water over hands risks contaminating the handle on the pourer
and the water itself because the two hands cannot be washed at the same time. Scrubbing
effectiveness is also reduced when only one hand is washed at a time.
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Hand washing instances differed between in-school and out-of-school participants as
well: Before prompting, out-of-school participants were more likely to wash their hands
before preparing food, after urination, and after defecation. In-school participants were
more likely to wash their hands after work/school, before eating food, and when their
hands were dirty (before prompting).

After prompting, however, out-of-school participants were more likely to wash their
hands after work/school, before preparing food, and after urination, while in-school
participants were more likely to wash their hands before eating food, before feeding a
small child, after defecation, and when their hands were dirty.

Hand washing instances before prompting indicated worse practices for CASF students,
as they were least likely to wash their hands after work, before feeding a small child, after
urination, and after defecation. Only hand washing before eating food was high among
CASF students at 80.0%, which was equal to the rate ofnon-CASF students.

CASF students may have been more nervous or shy about answering open-ended
questions, however, as their stated hand washing practices improved substantially after
prompting. According to the post-prompt results, out-of-school participants had worse
hand washing practices than in-school students. CASF students had better practices than
the out-of-school group for hand washing before eating, before feeding a small child,
before toilet use, after defecation, and when their hands were dirty.

Hand washing practices of CASF students after prompting were sometimes even better
than the practices of non-CASF students, such as before preparing food, before feeding a
small child, and before toilet use. Furthermore, consistency of practice was greatest for
CASF students after defecation, before feeding a small child, and before eating.

From a health perspective where the aim of hand washing is to prevent faecal-oral
transmission, hand washing is most important before preparing food and before eating,
and after urination and defecation. It is also important that hands are washed before
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feeding small children in order to prevent disease transmission to children. Postprompting hand washing after urination was negatively associated with diarrhoea
incidence (OR 3.68, p=0.04, 95% CI 1.06-12.79), as was hand washing after defecation
(OR 3.03, p=0.08, 95% CI 0.86-10.72).

Other reasons for hand washing, such as to prevent acute respiratory infections and
transmission of other viral infections, emphasise the importance of hand washing before
preparing food and before eating, as well as at other times during the day. Postprompting, hand washing after defecation and before preparing food was inversely
related to occurrence of cold, fever, or cough (OR 2.82, p=0.04, 95% CI 1.04-7.65).

Following these guidelines, the results are inconclusive, as out-of-school participants
appeared to have healthier hand washing practices before prompting, but not after
prompting. One cannot only count unprompted responses and ignore prompted responses
because of the embarrassment that participants may have experienced in discussing hand
washing surrounding toilet use. Counting prompted answers only might overestimate
hand washing practices, and this overestimation would vary between groups.

The better health practices of CASF students over out-of-school participants suggest that
increased education level may improve the health practices of individuals. The study
results are particularly interesting because CASF students had many improved health
practices, despite the fact that out-of-school participants were, on average, nearly three
years older.

Overall, based upon hand washing, water treatment, and water storage practices, inschool participants, both CASF and non-CASF, should have lower rates of diarrhoea than
out-of-school participants, although this is only the case for non-CASF participants. Only
the non-CASF participants had below-average diarrhoea rates, with 6. 7% having had
diarrhoea in the last two weeks, compared to an average of 18.8% for all participants.
CASF participants, on the other hand, were more likely to have had diarrhoea in the last
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two weeks (35.0%), suggesting that other socio-economic factors might play an important
role in diarrhoeal disease incidence.

CASF and out-of-school participants showed similarities in socio-economic status,
particularly regarding parental employment. The parents of these two comparison groups
were almost entirely in self-employed/homemaker and waged categories (mothers: 94.7%
for CASF parents and 100.0% for out-of-school parents; fathers: 93.7% for CASF parents
and 92.0% for out-of-school parents), while non-CASF participants were much more
likely to have parents employed in professional/official occupations (10.3% of mothers
and 19.2% of fathers). This difference would indicate similar lower social and economic
status for the CASF and out-of-school groups.

Parents of CASF students were less likely than out-of-school parents to be employed in
waged labour. It is possible that parents of out-of-school participants had been forced to
undertake waged employment because they could not survive off existing land and family
resources. Although waged workers may have more ready cash than farmers and other
self-employed workers, their economic situation may be more volatile because they may
not have any assets.

The high rates of diarrhoea in out-of-school participants might indicate the economic
hardship ofthe participants' families. However, CASF diarrhoea incidence was even
higher, possibly indicating that out-of-school participants may have more disposable
income to purchase items such as soap for hand washing or fuel for boiling water.

The higher rates of waged labour in the out-of-school participants' parents may have been
a factor in encouraging girls to leave school to find work. Greater emphasis may have
been placed on the benefits of earning income, and parents may have been more
pessimistic about benefits gained by a few more years' schooling, particularly for
women.
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Furthermore, both of these groups had more smokers in their households than the nonCASF students, and the smokers were more likely to smoke indoors. This would have a
negative impact on household air quality and health, as occurrence of cold, fever, or
cough may have been positively associated with indoor household smoking, due to a
statistically tendency suggesting that not having any household smokers reduced
incidence of cold, fever, or cough by more than half compared with having household
smokers (OR 0.41, p=0.10, 95% CI 0.14-1.21). Household smokers would also increase
the chance that participants themselves would take up smoking, even if none ofthem
currently smoked.

Interestingly, non-CASF students were more likely to report respiratory illnesses, such as
cough and tuberculosis than the other groups, despite having lower rates of household
smokers, particularly indoors, and similar reports of poorly ventilated kitchen areas. It
may be that this group received more attention for their ailments, or were taken more
seriously when they complained of feeling unwell, thus making them believe that they
were truly unwell. Girls in lower socio-economic groups, on the other hand, might
consider a sore throat or lingering cough to be a normal state of health rather than an
illness worthy of reporting. Overall, however, CASF participants were less likely than
other participants to report their health as "good" (38.0%), and equally as likely as out-ofschool participants to report their health as "poor" (20.0%). Only 6.7% ofnon-CASF
participants reported their health as "poor".

Socio-economic and geographic factors also affected incidence of other communicable
diseases. Proper water storage is not only important in protecting water for drinking, but
is also essential in reducing mosquito breeding sites around the home. Despite the better
storage techniques of CASF students, this group was still most likely to have had malaria
and dengue fever, both transmitted to humans by mosquitoes. While only 13.3% of outof-school participants had ever had malaria, and 6.7% had ever had dengue fever, CASF
rates were 30.0% and 15.0% for malaria and dengue fever, respectively.
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Bed net use would also affect malaria and dengue fever rates, but here also, CASF
participants were more likely to have slept under a bed net the previous night (90.0%
compared to 86.7% for non-CASF and 70.0% for out-of-school). They were less likely
than non-CASF students to use a bed net every night, however, with only 70.0% always
sleeping under a bed net compared to 83 .3% on non-CASF students.

Although out-of-school participants had the least consistent bed net use, they also had the
lowest rates of malaria and dengue fever. This is not solely due to the geographic
distribution of malaria and dengue fever, however, because many urban-dwelling out-ofschool participants came from rural provinces with high malaria incidence. Participants
were asked whether they had ever had malaria or dengue fever, which would include the
time before they had moved to the city. Due to the low prevalence of malaria within
Phnom Penh, however, participants' mosquito-avoidance practices may have changed
when they arrived in the city. In this way, current bed net use and water storage practices
of urban dwelling participants would not represent their lifetime mosquito-avoidance
practices or their lifetime risk of the diseases.

Despite having less consistent and effective health practices, in many respects out-ofschool participants knew as much, if not more, about disease transmission and prevention
than in-school students. For instance, out-of-school participants were more likely to know
correct sources and methods of prevention of tuberculosis: 10.0% of out-of-school
participants could identify a correct source of the disease and 26.7% could identify a
correct method of prevention, while only 2.0% ofin-school participants knew a correct
source and 20.0% knew a correct method of prevention. Knowledge of malaria and
dengue fever,however, were similar between the two groups. Overall, knowledge about
the three specific communicable diseases - tuberculosis, malaria, and dengue fever - was
very low for all groups, regardless of education level.

Much of the variation in knowledge within and between groups occurred because of the
geographic distribution of some diseases. Malaria, for instance, is much more common in
Mondolkiri Province than in Phnom Penh. This is due to the fact that the malaria vector,
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the anopheles mosquito, inhabits forested areas, so the endemicity of malaria is higher in
villages that are closer to forests. The Aedes aegypti mosquito, the carrier of dengue
fever, however, prefers to breed in more developed areas, so dengue fever endemic areas
differ from malaria endemic areas to include less forested areas as well. Tuberculosis
rates are much higher in urban areas due to conditions of overcrowding that increase the
risk of transmission.

Disease knowledge was significantly related to disease occurrence. For instance,
participants who had had malaria were more likely to know about malaria preventive
measures. Although this may appear contradictory, the knowledge most likely followed
the disease occurrence. Furthermore, those participants who knew that they had had
malaria may have sought medical or paramedical attention for their illness, so methods of
prevention may have been explained by the health provider. Similarly, participants whose
household members had had malaria may also have known more about disease
transmission and prevention.

In addition, disease occurrence would be more common in areas with higher disease
endemicity and may explain some of the variation in disease knowledge. Participants
residing in areas of high endemicity of a particular disease may have specific health
promotion and education campaigns targeting their communities. Participants in these
communities would therefore know more about a specific disease, but their overall risk of
catching the disease would still be greater than for participants in low-risk areas who did
not know anything about the disease. Many participants in areas with very high rates of a
specific disease still did not know very much about the transmission and prevention of
the disease, particularly regarding dengue in Mondulkiri Province. The geographic
variation of diseases may explain the higher level of knowledge about correct sources and
prevention of tuberculosis by out-of-school participants because of their primarily urban
environment.

Overall, knowledge of communicable diseases of CASF students was lower than nonCASF students and out-of-school participants. They were less likely to know about the
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source or prevention methods for tuberculosis, malaria, and dengue fever. Other health
knowledge, such as hand washing reasons and bed net reasons, however, were similar for
all groups. It is possible that the greater age of out-of-school participants would account
for the increased knowledge of this group, and that the higher socio-economic status of
the non-CASF students would account for their increased knowledge, leaving the CASF
students - younger than out-of-school participants and poorer than non-CASF students behind.

Since health knowledge is not usually taught in schools CASF students would not
improve health knowledge by attending school. In Cambodia, when health education is
taught in schools, it is usually confined to teaching students about HIV/AIDS. Since this
study did not address sexual and reproductive health, any gains in sexual and
reproductive health knowledge acquired from school attendance would not have emerged
in the study results.

The association between health knowledge and health practices and outcomes are
somewhat conflicting. Knowledge about health practices was similar for in-school and
out-of-school participants. Both groups knew that hand washing was important in
preventing disease, and also that bed nets protected users from mosquito bites and
illnesses associated with mosquito bites.

While knowledge about these practices did not differ between the groups, attitudes
towards toilets varied between in-school and out-of-school participants. Despite
considerable differences in their physical environments, it is possible to compare
participants' perceptions of their environments. The suitability of toileting method, for
example, suggests that out-of-school participants placed more importance on cleanliness
and hygiene than their in-school counterparts, who focussed more on the increased
comfort and personal (non-disease related) safety of having a toilet. In-school participants
reflected villagers' views of toilets, in that they were viewed as a luxury due to the
expense of installing a "city" toilet (US$1 00-400). The emphasis among in-school
participants was on comfort and convenience rather than health. Out-of-school
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participants were more likely to view toilets as a necessity, rather than a luxury, because
they primarily lived in urban areas where it would be virtually impossible to live without
a toilet (i.e. there are no fields or forests in which to urinate and defecate). Furthermore,
in urban areas, a toilet has become a standard household item, whereas in rural areas, it
has not.

Out-of-school participants who left to work in garment factories could help increase
community acceptance of toilets if they returned to their villages, as they might no longer
find open-defecation acceptable, both for health and non-health reasons. However, there
may also be a general acceptance that toilets, while necessary in urban areas, are not
needed in rural areas, and that open-defecation is more hygienic than a smelly "Khmer"
toilet (traditional pit latrine) located near a house. Even if the life experience gained by
out-of-school participants does have a greater influence on the physical environment than
the increased education level of participants that remain in school, the participants may
still have only a limited influence on altering the existing physical environment in which
they live.

Community acceptance of toilets is particularly important because it determines whether
or not toilets are adopted into every household. Villagers described "Khmer" toilets
(traditional pit latrines) as "dirty", "smelly", and "disgusting". Regardless ofthe health
benefits of pit latrines over open-defecation, communities will spend their money
elsewhere if they do not like the pit latrines and find "city" toilets (pour-flush toilets
connected to sewer or tank) too expensive.

Regardless of where they resided, as young women, participants were probably not able
to influence their physical environment to a great extent. Building a toilet, for instance,
would be the decision of a participant's parents, and would reflect parental economic
situation and attitudes towards the necessity of having a toilet.

On the other hand, in choosing whether or not to remain in school, participants did
substantially influence their physical environment. Girls who decided to leave school to
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work in garment factories left their homes to live near the factories. The differences
between urban and rural life are immediately evident: urban dwellers had access to public
works such as running water, sewerage, and waste removal, which facilitates many health
practices such as hand washing, hygienic toilets, and waste disposal.

Conversely, urban dwellers tended to live in more crowded conditions, with worse
environmental conditions, particularly as regards the cleanliness of toilets and person-toperson disease transmission. Although number of people per household was larger in the
in-school groups, out-of-school participants had much smaller dwelling areas, usually
consisting of a single room in a large, crowded building. Study results indicate that
occurrence of cold, fever, or cough was positively associated with an increase in the
number of people per room (OR 1.54, p=O.Ol, 95% CI 1.11-2.13) and per bed/mat (OR
1.29, p=0.05, 95% CI 1.00-1.67).

Urban residents would be more dependent on income for basic necessities because it
would be more difficult for them to find water or fuel that they did not pay for. Out-ofschool participants were more likely to have access to a municipal water supply, but
70.0% had to pay for their water in the dry season, compared to only 12.0% of in-school
participants. Although out-of-school participants were more than seven times more likely
to have water from a tap in their dwelling, the hygiene benefits of having a convenient
water source, such as making proper hand washing easier, would be hindered due to the
cost of the water.

In rural villages, residents most often reported collecting firewood from nearby fields and
forests without having to pay for it. In-school participants were more likely to use wood
as their exclusive source of cooking fuel, while out-of-school participants used other
types of cooking fuel, such as charcoal or gas, which would have to be bought. Although
different types of cooking fuels have varying effects on air quality, in this study
ventilation in cooking areas was similar for both groups, with 60.0% of participants
reporting poorly ventilated, smoky cooking areas.
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Out-of-school participants who went to work in the garment factories, despite having to
live in environments that might be less healthy, benefited in other respects. For instance,
out-of-school participants were more likely to have hygienic toilet facilities in their
workplace than in-school girls in their schools. While only 51.4% of in-school
participants with school toilets reported that they were hygienic, 95.2% of out-of school
participants with workplace toilets said their facilities were hygienic.

Out-of-school participants were also more likely to have had health and hygiene classes
than in-school participants. Garment factory managers have a vested interest in their
employees because the health of their employees influences their productivity.
Furthermore, labour laws usually require health and safety training in workplaces.
Garment factory workers reported that they had attended mandatory health and hygiene
training when they had first started working. In contrast, very few in-school participants
had had health and hygiene classes. In many cases, the health and hygiene classes in
schools were attended by class leaders who were then expected to transmit the lessons
learnt to their classmates. These classes also focused primarily on HIV/AIDS. As
previously mentioned, although HIV/AIDS awareness is very important in Cambodia,
particularly among young people, basic health and hygiene is generally overlooked.

Despite the health and hygiene classes offered to garment factory employees, out-ofschool participants' health practices were still less consistent than those of in-school
participants. However, health state was similar for both in-school and out-of-school
groups, but differed substantially between non-CASF students and CASF students,
indicating that socio-economic status may have a greater impact on health state than
education. The improvements in health practices were not reflected in improvements in
health status in the CASF group as a whole. Despite this, certain health practices were
associated with health improvements, such as the protective effect of hand washing after
defecation on diarrhoea incidence.

Education did not appear to have a positive impact on health knowledge. In fact, an
inverse relationship between education and health knowledge seems to exist. Education
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was related to improved health practices, which were to a certain extent related to
improved health state, but education did not necessarily improve health state. This was
most likely caused by the strong effects of the household physical environment and socioeconomic situation, which hide any benefits of education on health state.

Furthermore, health knowledge was greater among out-of-school participants, and
although this did not seem to improve health practices, it may lead to long-term
improvements in the health state of these participants. This study did not measure health
state prior to health education classes to see if the classes had any impact on the health of
the garment factory workers. Although it may be difficult for participants to alter their
physical environment, it is often possible for them to adopt health-related practices to
mitigate the effects of a poorer environment. These health practices would be based on
acquired health knowledge and would affect individual decisions regarding health and
hygiene. Health knowledge acquired at present could also be retained by participants, and
could influence their decisions in the future, when they did have more control over their
household environment.
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Strengths and limitations of the study

Strengths

The study collected data primarily from in-depth interviews with participants. The indepth interviews allowed time to collect information on a wide range of topics relating to
the health of participants. Participants had time to become comfortable with the
interviewers and the duration of the interview gave them a sense that their responses were
important to the study.

The open-ended nature of the questionnaire enabled the interviewer to ask for
clarification and explanations as necessary. This also allowed participants to give their
own answers rather than forcing them to select from a pre-determined list of responses.
This was particularly important because some responses given were not anticipated. In
addition, it reduced the chance that participants might select the response that they
believed the interviewer or interpreter wanted to hear, thus limiting the potential for
social desirability bias (see below).

The questionnaire was translated from English into Khmer by a certified translation
service. It was then translated back into English. The questionnaire was subsequently
discussed with a professional Khmer teacher and translator, who assisted in adapting each
question to the target audience. The questionnaire was piloted with students in a rural
secondary school to ensure that questions and responses were appropriate to participants
and remained within the aims of the study.

Participants were recruited from four different provinces. This geographic variation
makes the study more generalisable, particularly because it included people from both
urban and rural areas and, in some instances, from more than one village within the same
province. Although the sample was not intended to be representative of the population as
a whole, it does give a broader picture of the situation in the country.
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By including three different groups- CASF students, non-CASF students, and out-ofschool participants - this study could more accurately measure the impact of education on
girls' health knowledge, attitudes, and practices than a study that only compared inschool students with school-leavers. CASF students would potentially have been in the
out-of-school group if they had not received the scholarship; these two groups would
therefore have been similar in most respects if education did not affect the outcomes at
all. Any differences between the two groups may indicate an effect of education on girls'
health. Furthermore, the addition of a non-CASF student group could highlight any socioeconomic advantages that in-school participants might have over out-of-school
participants.

This study incorporated both qualitative and quantitative methods. The data collected was
wide-ranging, from purely quantitative data allowing for statistical analysis, to equally
valuable qualitative explanations from participants and focus groups that served to
identify reasons behind certain practices. Although the numbers were small for a
quantitative study, qualitative research of this size is seldom undertaken, and the depth
and breadth of the data collected provided interesting insight into the association between
education and health.

No other studies have targeted young Cambodian women's health knowledge and
practices, nor have they investigated the immediate impact of education on this group's
health and wellbeing. This study is unique, not only in Cambodia, but also in the wider
field of development research.

Previous experience working in Cambodia enabled development and planning of the
study with a preliminary understanding of the challenges involved in undertaking
research in the region. Khmer language skills proved essential to the success of the study,
as did previous knowledge and experience of Khmer culture.
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Limitations

Sample Size
An initial power analysis indicated that a sample size of 34 cases in each comparison
group- 102 participants- would achieve 80% power to detect a difference of 30%
between the groups. Due to the unanticipated withdrawal of CASF support, this figure
was not achieved, so the chance of detecting a proposed 30% difference was lower than
80%. This increases the risk that actual differences of this size would go undetected in the
study.

Sampling bias
This study did not intend to recruit participants that were representative of the Cambodian
population. The geographic distribution of participants was primarily determined by
whether or not CASF was supporting students in the area, as this was the basis for the
selection of participants. Following the withdrawal of support from CASF, areas were
selected for their accessibility. This included physical accessibility and the willingness of
communities to participate in the study, which was largely dependent on previously
established relationships with community members.

Selection bias
Participant selection may have introduced bias into the study. The initial matching
process was intended to reduce selection bias by ensuring that each group had a similar
age and geographic profile. However, it was not possible to accurately match participants
for a number of reasons.

The unanticipated withdrawal of support from CASF made it impossible to continue
recruiting CASF participants. The location of CASF projects had previously restricted the
study to certain provinces and regions, but without CASF, it was not possible to continue
to interview participants in these areas. Using local contacts, other villages were
identified where it was possible to recruit participants and conduct interviews while
continuing to enjoy the trust of the villagers that was necessary for this project.
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During CASF support, participants were recruited by local CASF coordinators who were
usually community members and knew which families had daughters. In non-CASF
villages, participants were recruited by the local contact person. For the most part, the
recruiters were teachers at the local school, and knew which children attended school and
which ones did not. However, it is possible that the local recruiters selected the best
students or the children of their friends, even though they were specifically asked to
select participants randomly, regardless of socio-economic standing or education level.

Many out-of-school participants were selected from one garment factory located on the
outskirts of Phnom Penh. This selection process was not initially intended, but it was not
always possible to match out-of-school participants with in-school participants from the
same village. The problem initially arose while interviewing in Svay Rieng Province:
only girls who were still in school remained in the village. During the village focus
group, villagers explained that many girls in their village left school to find work in the
garment factories:

About 300 young women from age fifteen or eighteen to twenty-five go to work in the
garment factories in Phnom Penh. They send money back to the families and later come
home to the village to get married and have families. The garment factory work is not
good because it makes girls sick and weak because they must work hard. When they come
home, they are thin. They cannot work in the factories for long because the factories want
strong girls. There is no choice, however, for the girls who go because they are poor.
They would rather study, but they cannot (Svay Rieng village focus group).

This situation was also evident in Kandal Province, and was further emphasised by the
out-of-school girls who were interviewed, as well as by the younger in-school girls who
aspired to work in the garment factories. Any attempt to match in-school participants
with out-of-school participants from the same village would have meant identifying
eligible out-of-school participants from villagers and finding where they lived in Phnom
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Penh. Due to time and resource constraints, garment factory workers were interviewed
from a single factory.

In addition, selecting only out-of-school participants who remained in their villages
would have ignored the reality of the situation that young women face when they decide
to leave school. Although many out-of-school participants reported that they had left
school because of poverty, evidence from focus groups and in-school participants
indicates that the prospect of leaving school to earn money is an enticing one. Recruiting
the garment factory workers therefore served two purposes: firstly, it enabled comparison
between in-school and out-of-school groups in areas where no school-leavers remained in
the village, and secondly, it made the differences between in-school and out-of-school
participants more realistic because many girls leave school to work in the factories.

The particular garment factory was selected because it was possible to have access to its
employees. Factory owners are often wary of foreign researchers, particularly because of
the bad press that many of these garment factories have received from human rights
groups and child labour opponents. In order to properly conduct interviews without
risking the jobs of the participants, it was essential that the permission and approval of
the garment factory management was obtained. Four different garment factories were
approached before approval was granted by one of them.

It is possible that this garment factory had better facilities and provided better working
conditions for its employees. This may have advantaged out-of-school participants to
make them appear to be working under better conditions than other workers in other
garment factories. It is possible, for instance, that out-of-school girls had less access to
hygienic toilets than in-school girls. However, this would not have affected living
conditions because employees are responsible for organising their own accommodation
and their salaries are similar to those of other factory workers (US$45-65 per month).
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Participants from the garment factory were selected from a list of all trainee employees
between the ages of 18 and 20. The list was generated by the factory management, but we
recruited participants by selecting the youngest women on the list.

Interviewer bias
Two different interviewers assisted with the study. The first interviewer was also
officially employed as the country coordinator for CASF. She was a young Khmer
woman who knew the CASF students and had participated in the scholarship selection
process. Her familiarity with the CASF students may have given this group an advantage
over the other groups because the CASF students knew the interviewer. This may be why
more CASF students reported that they washed their hands before urination or defecation
when specifically asked by the interviewer: 50.0% of all CASF students said that they
washed their hands before toilet use, compared to only 16.7% of non-CASF students and
20.0% of out-of-school participants.

In addition, the CASF interviewer may have wanted her organisation to be seen in a
positive light by phrasing questions differently for CASF and non-CASF participants. For
instance she may have asked leading questions, such as, "You do wash your hands after
defecation, don't you?"

The second interpreter was external to CASF and to the community. He was a middleaged, married Khmer man with three children. It was initially thought that a male
interviewer would make participants uncomfortable, particularly when they spoke about
personal hygiene and menstruation. However, the interviewer always introduced himself
to the participants and emphasised the fact that he understood, and was not embarrassed
about, "women's things" because he had been married for many years and had two
daughters.

The participants respected the second interpreter as a higher authority, but were not shy
or embarrassed because he did not show any embarrassment in asking questions. Overall,
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this interviewer was very professional in his manner and adept at making participants feel
at ease, thus overcoming the possible disadvantage of a male interviewer.

Interviewer/interpreter bias was reduced in a number of ways. First, the questionnaire
was translated into Khmer by a certified translation service and then back-translated. It
was also discussed in detail with a qualified Khmer teacher who assisted in making the
language of the translation less formal and more appropriate for the age group of the
participants. The interpreters were then instructed to follow the wording of the
questionnaire as closely as possible.

Second, the problem of asking leading questions was thoroughly explained to each
interpreter prior to the actual interviews. Each question was explained and every effort
was made to ensure that the interviewers understood both the purpose of the question and
the overall purpose of the study.

Finally, each interview was attended by the interviewer, who was able to understand
clearly the questions posed and the responses received. Interpreters were sometimes
asked to rephrase their questions or to ask for clarification of responses. However, it is
still possible that responses were misinterpreted due to cultural differences and
misunderstanding. This was hopefully reduced due to the willingness of the participants
and interviewers to explain things in detail, as well the researcher's previous experiences
working and living in Cambodia, which would have made her more aware of the social
and cultural environment.

Reporting Bias- measurement by self-report
Self-reporting may have been a limitation of the study, particularly when participants
reported health state and illnesses. Participants may have been embarrassed to admit that
they had been ill, especially in the case of diarrhoea. This could lead to a higher incidence
of certain illnesses among participants than what the study results indicated. Other
illnesses, however, may have been less embarrassing to report and would have had more
accurate reporting. This may have been the case with skin irritations and cough, which
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are believed to result from seasonal weather changes and other circumstances beyond
anyone's control, rather than poor living conditions.

Willingness to report illness may have differed between groups as well. Out-of-school
participants working in the garment factory might have worried that their illnesses would
be reported to the factory managers and could negatively affect their employment. We
spent considerable time at the start of each interview explaining the purposes of the study
and assuring them that their responses were entirely confidential. Each participant was
shown how the questionnaires were coded to retain anonymity and it was explained that
even the interpreter did not have access to the sheet linking the codes with names. The
interviews were conducted with as few people present as possible, although this proved
difficult in some villages. In the factory, however, no one other than the participant, the
interviewer, and I were present; if someone entered the room, the interview stopped until
that person had left.

However, despite all the reassurances that we were not collecting information to report
back to anyone else, particularly the factory managers, it is still possible that participants
did not fully trust us. The consequent under-reporting of illness in the out-of-school
group would reduce the hypothesised effect of education on the health of young women.

This effect reduction could be compounded if CASF students over-reported illness. These
students might have worried that if they were too healthy, CASF might decide that
funding was no longer necessary for these healthy, problem-free girls. In addition, they
might have felt more comfortable with the interviewer because they had met her before.
These two elements may not have led CASF students to exaggerate illness so much as
simply overcome their embarrassment of reporting illness. CASF students' reporting
would have been more accurate than other groups' reporting, but would still reduce the
suggested protective effect of education on health.

Social Desirability Bias
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It is possible that participants gave responses that they believed were socially desirable,

even if these were not entirely accurate. This is especially problematic in Cambodia
because Khmer culture emphasises the importance of 'saving face' in front of others.
Hinton (1998) explains that the Cambodian cultural model of face and honour is of
paramount importance in all social interactions and determines how people act towards
each other. This issue was particularly relevant for this study because many questions
which seemed entirely factual and harmless to outsiders may have in fact put participants
at risk of losing their own, their families', or even their communities' face and honour.

Hinton (1998) explains that foreigners enjoy some freedom from cultural norms thanks to
presumed cultural ignorance, and this may have enabled participants to respond more
factually. However, we were still perceived as social superiors according to the social
hierarchy, so attempts to please us may have continued. For the most part, social
desirability bias is not a case of overt lying, but rather a situation where the participant
would have tried to help the researchers and themselves. They might have found it
helpful to our study to provide responses they thought we wanted to hear, but "preferred"
responses would also protect their own face and honour. If participants responded that
they did not wash their hands with soap because they did not have any, they might fear
that it would reflect poorly on:
1. their mothers because they traditionally tend to household matters and are
responsible for the proper education of daughters
2. their fathers because they are expected to provide for their families
3. their schoolteachers because they are also responsible for the education of
children
4. their village chief because he is responsible for the well-being of his community
5. themselves because they might be perceived as unclean, which is also
dishonourable

We attempted to limit the effect of this bias in a number ofways. First, by adopting an
open-ended format, we tried to reduce social desirability bias by making it more difficult
for participants to know which response was more "desirable". However, this increased
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the risk that participants might prefer to show total ignorance rather than give an answer
that they believed we might interpret as being "backwards" (i.e. beliefs about causes of
disease or traditional treatments) or entirely incorrect. Furthermore, even though many
questions were open-ended, it was still not very difficult for participants to guess which
response was probably "correct".

Second, at the start of each interview, we explained to the participants the purpose ofthe
study and emphasised that we were especially interested in what the participants actually
did and what they thought. The only correct responses were those that honestly described
what they did, and not what they thought they should be doing. We further explained that
there was no shame in not doing, or not knowing about, everything we discussed.

Third, when it seemed that the participant might be embarrassed about a particular topic,
the interviewer sometimes gave personal examples to illustrate that there was no reason
that the participant should be uncomfortable.

Fourth, interviews were conducted in areas that were private and out of hearing by others,
including the participants' friends and parents. This sometimes required chasing out
children or politely explaining to parents why they needed to leave while remaining
respectful, and was not always easy.

Fifth, some questions were phrased to remove the potential of shaming individuals. For
instance, we first asked, "Do you think it is more important, less important, or equally
important for boys to attend school than for girls?" Most participants, village chiefs, and
focus group members responded that it was equally important for boys and girls to attend
school. We then asked, "Why do you think that there are more boys than girls in school in
Cambodia and many other countries?" This removed any blame on the individual, but
also avoided targeting solely Cambodia. Many respondents replied that although they felt
it was equally important for boys and girls to go to school, many other people did not
necessarily feel this way. Participants were then asked why these other people might not
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feel that it was as important for girls than for boys to attend school. In this way, we
further separated the individual from his or her response.

Hinton (1998) employed a similar method of indirection for asking former Khmer Rouge
soldiers whether they had executed people during the Khmer Rouge period. It would have
been rude and culturally inappropriate for him to ask his interviewees about their personal
killing history. Instead, he asked them if they could guess why people executed others
during the Khmer Rouge period. This approach gave Hinton invaluable information while
allowing both him and his interviewees to maintain face.

Finally, it is possible to use the question about hand washing before toilet use to roughly
estimate the possible extent of social desirability bias. This question was inserted as a
"dummy variable" to test whether participants were simply giving responses that they
thought we wanted to hear. It showed, in fact, that CASF participants were more likely to
say that they washed their hands before using the toilet than other groups (50.0%
compared to 20.0% ofnon-CASF students and 30.0% of out-of-school participants). This
suggests that CASF participants may have been more likely to give "desirable" responses
than other groups. The responses from this question also suggest, however, that overall
participants gave factual answers because most participants' responses to the question,
"Do you wash your hands before you go to the toilet?" were negative (73.8%).

Measurement Bias
Self-report of age by the participants was both a cause and a limiting factor of
measurement bias. In Cambodia, the majority of births are not registered and birth
certificates are not available. In addition, age estimations are not accurate because of the
method that Cambodians use to calculate age: many Cambodians follow the Chinese
astrological calendar and remember the Chinese calendar year in which they were born.
The Chinese calendar has a twelve-year cycle, so one must first determine which Chinese
calendar year it is at present, then calculate from birth year to the present year. For
example, a participant may know that she was born in the year of the dog. This
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calculation is simple because 2006 is also the year of the dog. Therefore, the participant is
twelve-years old.

However, if a participant knows that she is born in the year of the monkey, she must
count from the "monkey" year through the calendar cycle until she reaches the present
year: Monkey ( 1), Rooster (2), Dog (3 ), Boar (4), Rat ( 5), Ox (6), Tiger (7), Rabbit (8),
Dragon (9), Snake (10), Horse (11), Sheep (12), Monkey (13), Rooster (14), Dog (15).
Therefore, the participant is fifteen-years old. By the Gregorian calendar, however, she
was born in 1992: she is either thirteen-years old (if her birthday has not come yet) or
fourteen (if her birthday has passed). This discrepancy in ages is caused by the fact that
the year of birth has been counted in the Chinese calendar method, but not in the
Gregorian calendar calculation.

In addition, there also exists a Khmer calendar, which is sometimes followed. The Khmer
New Year is in the fifth month ofthe solar calendar (mid-April by the Gregorian
calendar). Some ages are calculated by the Chinese New Year, while others use the
Khmer calendar, and there may also be a combination of the two calendars. This most
often leads to an overestimation of age, so it is likely that participants are one to two
years younger than they claim to be. However, overestimation by different calculation
methods should have affected all participants in the same way. Although we asked for
month and year of birth, girls in all groups reported that they did not know.

Out-of-school participants may have had other motivations to overestimate their age,
however, and this would have caused artificial differences between the groups. The
garment factory from which the participants were recruited has a strict policy of not
employing anyone under the age of eighteen. Although the legal employment age in
Cambodia is fifteen, the garment factory enforces its eighteen-plus policy in order to
protect itself from allegations of child labour. However, since most Cambodians do not
have birth certificates, the employers must rely on birth dates given by the prospective
employees. It is possible that girls exaggerate their age in order to be able to work in the
garment factory.
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In order to use the same age measurement for all participants and reduce error between
groups, only the age as reported by the participants was recorded, regardless of any
given dates or years of birth. Although it was acknowledged that participants could have
over- or under-reported their ages, it was not possible to check this reliably for all
participants and the correcting of some ages would have introduced further bias into the
study.

Recall bias
Recall bias may have occurred for questions regarding illness and disease. Efforts to
reduce recall bias included a short timeframe for most illnesses - the previous two weeks
for diarrhoea, fever, cough, and cold. Only skin irritations had a timeframe of the
previous month. These timeframes were also used in the CDHS (2000), and were used for
this study to enable comparisons between the studies.

It is unlikely that recall bias for illness and disease would have affected one group more

than another. The timeframes were consistently used for all participants, and all
participants seemed to have similar interpretations and understandings of time.

Confounding
This study only addressed girls' health knowledge, attitudes, and practices. The study
design included many factors that might affect these outcome measures, but it is possible
that we ignored some confounding factors. For instance, the quality of the water of each
household was not measured, nor were the toilets inspected. It was not verified that
participants had proper hand washing or water treatment techniques. Local water quality
could affect both water treatment practices, and health state and disease occurrence. In
this case, the unmeasured water quality would be a confounder in the association between
water treatment and diarrhoea incidence.

It is possible that CASF students were inherently different from the participants of the

control groups. Smarter, more motivated girls, for example, may have had a greater
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chance of obtaining scholarships from CASF. This health and motivation, in tum, could
result from a combination of genetic, social, and environmental factors, some of which
were not measured in the study. Such inherent differences between the groups would
render it impossible to compare the groups in this study.
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Comparison with other studies

Despite the inconclusive findings regarding the importance of schooling on young
women's health practices and outcomes, this study does not necessarily contradict other
studies. Other studies which investigated the impact of girls' and women's education on
health focused primarily on the health of the children ofthese educated/uneducated
women. This meant that the benefits of education were measured in the longer-term,
rather than measuring immediate impacts, which had not been done previously.

Many of these studies were able to control for various socio-economic factors in order to
try to isolate the effect of education from other factors that may influence child health. In
their study on maternal intelligence and child health, Sandiford et al ( 1997), for instance,
controlled for water supply, latrine ownership, refrigerator/car ownership, house
construction, literacy of participant's mother, father, and spouse, anthropometric
measurement, urban/rural residence, and employment status. Similarly, Wamani et al
(2004) measured and controlled for various household assets, land ownership, and
parental education. This enabled the researchers to isolate education and literacy from
other import factors to various extents.

Due to the small size of this study, it was not possible to control for these multiple factors
which would affect both education status and health. However, many studies that looked
at maternal education and child health assumed it was possible to control for socioeconomic and physical factors in order to isolate education as a single factor. Sandiford et
al (1997) emphasised that controlling for so many socio-economic factors only indicates
how different school-attenders are from non-attenders and suggested that "even with the
most sophisticated statistical analyses, it is impossible to be confident that the results are
not distorted by selection bias and confounding" (Sandiford et al 1997, p.l237).

This study also suggests that educated and non-educated women are not directly
comparable because their life experiences differ so substantially. The inherent differences
between school-attenders and non-attenders were also evident in the present study, even
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if they were not controlled for in the analysis. By including CASF scholarship students, it
was hoped that some of the differences between school-attenders and non-attenders might
be easier to highlight and account for.

Other studies did not account for the socio-economic differences between educated and
non-educated women, especially not when they were of school-attending age. Buor
(2003) only looked at the relationship between education level and child mortality and
morbidity, without measuring or controlling for socio-economic differences between the
groups. This may have led to an overestimate of the measured benefits of education on
reducing child mortality.

The majority of studies that investigated the relationship between maternal education and
child health did not investigate how the education of the mother might affect the health of
her child. Glewwe (1999), however, did find that neither literacy nor numeracy skills nor
parental values were significant factors in influencing child health, but that health
knowledge did improve child health. Similarly, this study found that health was not
related to education level, and that literacy did not seem to have any impact on health
state, although it was the health of the young women rather than of women ' s children (as
in the Glewwe study) that was measured.

Glewwe also found that health knowledge was greater among women who had had less
schooling, and this finding corresponds with these study results. Glewwe explained this
by suggesting that health and hygiene behaviours are picked up outside of school, so that
school girls are less exposed to health lessons than their out-of-school peers. Glewwe
suggests that girls with less schooling spend more time at home, where they acquire
health knowledge from their mothers.

This seems to occur to some extent in Cambodia, although the location of health
knowledge acquisition differed in this study. Girls who worked in garment factories were
more likely to have health and hygiene classes than girls who stayed in school. For this
reason, they may have better health knowledge, despite the fact that their education level
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is lower. The number of out-of-school participants who were not employed in garment
factories was very small, so Glewwe's theory of acquiring knowledge at home could not
be tested.

Glewwe also argues that literacy and numeracy skills learned at school are tools
necessary for acquiring health knowledge outside of school. This is possibly true, as the
majority- 82.5%- of participants in this study were literate. According to Glewwe,
regardless of how long they remained in school, they had already acquired the tools
necessary for health knowledge acquisition.

Studies evaluating the importance of hygiene practices on health also had similar results
to the ones in this study. The inverse relationship between hand washing after defecation
and diarrhoeal disease, for example, was found in a meta-analysis by Curtis and
Cairncross (2003). Some studies included in the meta-analysis also compared diarrhoeal
disease incidence at various hand washing times, i.e. before handling food or after
defecation, as well as use of soap. The overall reduction in diarrhoeal disease risk from
hand washing found in these studies was 43%. This study found that there was an overall
reduction in diarrhoeal disease risk of 66.7% with hand washing after defecation. The
higher effect of hand washing in this study is most likely a result of isolating hand
washing after defecation from all other hand washing instances.

Although education was associated with improved health practices in this study, it is
suggested that a much stronger association exists between socio-economic status and
health practice. This finding is similar to findings by Macintyre et al (2002), where a link
between wealth and malaria protection practices was found to be stronger than a link
between education and malaria protection practices. Although poorer participants in the
Macintyre et al (2002) study also had protective practices, they were not doing nearly as
much as their wealthier neighbours.

The majority of studies reviewed on this topic were able to recruit much larger numbers
of participants for their studies. This allowed for more in-depth analysis, including the
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benefit of running multiple logistic regression analysis to control for possible
confounders. However, these larger studies were not able to look at the comprehensive
picture of the social, economic, physical, and health environments of participants in as
much depth as the present study. Many studies focused on one health practice, such as
hand washing, or had very broad outcome measures, such as child mortality. In doing
this, they risked over-simplifying the actual situation faced by communities as regards
health practices or education choices.

The present study sought to include a much larger picture of the promoters and barriers of
effective health practices and positive health outcomes. It looked at specific aspects of the
physical environment, such as household smoking, kitchen ventilation, and water source,
as well as perceptions of health practices, knowledge about communicable diseases, and
hygiene-related health practices.

The biases encountered in this study would also have occurred in similar studies.
However, some studies, such as ones included in the meta-analysis by Curtis and
Caimcross (2003), also included observation of practices or visual inspection of hand
I

washing facilities. This additional, more objective measurement may have made results
more reliable than studies based entirely on self-report. These studies found that although
many participants reported proper hand washing technique (i.e. with soap) actual hand
washing practice was usually different because, for instance, there was no soap in the
household. Social desirability bias is common in these situations where participants want
to show the interviewer that they know the proper ways of doing things and do not want
to be labelled as "dirty" people. Social desirability bias may even occur with more
objective measurement such as hand washing observation because participants may not
necessarily wash their hands with soap on a daily basis, but would do so if there
technique was being tested.

133

7. Conclusion

This study emphasises the importance of both the physical environment and health
practices in determining the health state of individuals. Although hand washing and other
health practices such as bed net use were better and more consistent in the in-school
groups, the poor health of CASF students suggests that education and improved health
practices may not be sufficient to improving individuals' health. Any benefits that may
arise from educating girls may be over-shadowed by an unhealthy physical environment,
such as lack of toilets in communities, inadequate access to safe water, and poor air
quality. Socio-economic status also plays a huge role in the health status ofyoung
women, which, in the short-term, at least, is not mitigated by schooling.

The physical environment can also hinder the effectiveness of health practices. For
instance, lack of water during the dry season may make hand washing less of a priority.
Similarly, intense flooding during the wet season may make it difficult to collect
sufficient firewood to boil water long enough to make treatment effective.

This study also underlines the substantial differences between in-school participants and
out-of-school participants, both in terms of physical environment and life experience.
Efforts to increase schooling of girls, and children in general, should be undertaken with
the understanding that attractive alternatives exist for young people if they choose to
leave school. There are many opportunities in big cities like Phnom Penh for young,
eager people, and the prospect of earning money is often more appealing than staying
home to remain in school. Furthermore, work opportunities may provide the same
advantages to women as education by allowing them to put off marriage and childbearing and increase their autonomy from husbands and other family members.

This study does not suggest that education is not an important factor in improving the
health of young women and their families . However, it does indicate that in the shortterm, educating girls does require sacrifices on behalf of families and the wider
community. Financial costs are high, particularly because the non-schooling alternatives,
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such as garment factory work, may offer immediate economic and social benefits. The
decisions of girls to remain in school are not easy ones because they require significant
investment in exchange for rather abstract, long-term benefits.

Other studies indicate that the benefits of educating girls are greatest in the long-term, by
improving the ·status ofwomen and the health of their children. Immediate benefits of
schooling may be possible with health and hygiene programmes within schools, and by
making the general school environment healthier, with the building of effective school
toilets and hand washing facilities.

Health Knowledge
One of the most evident findings of this study was that there was a widespread lack of
knowledge about communicable disease and disease transmission among young
Cambodian women. Tuberculosis, for instance, is the leading cause of mortality and the
sixth leading cause of morbidity in Cambodia (WHO 2005 - 2), but only four participants
were able to identify a source of the disease and eighteen participants could identify one
method of prevention. Knowledge about malaria was better, but only dengue fever
knowledge was widespread among participants. Interestingly, dengue fever is not nearly
as prevalent in the Cambodian population as malaria or tuberculosis.

Diarrhoea is the third leading cause of morbidity and the leading cause of mortality in
children under five (WHO 2005- 2). This was confirmed by the high incidence of
diarrhoea in the study groups (18.8%) and by reports from village focus groups and
interviews with village chiefs. Despite the evident concern about the disease, opendefecation was not mentioned by any participant, chief, or villager as a cause of
diarrhoea. Furthermore, the disgust that many people expressed regarding pit latrines
indicates that many villagers still prefer to defecate in the open ifthey do not have a pourflush toilet. Unfortunately, pour-flush toilets are very expensive and aid organisations
which subsidise toilet construction in villages will not pay for them. Initiatives must take
into consideration the villagers' perceptions of the toilets and understand what villagers
will and will not use. Women's perspectives are particularly important in toilet
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construction, not only because they will benefit most from them, but also because they
will be the ones responsible for the day-to-day cleaning and maintenance of the toilets.

One reason for the lack of health and hygiene classes in schools may be that it is difficult
to teach students what proper practices are when facilities are not available in schools.
For instance, teaching students that they must always wash their hands with soap and
water and dry them properly poses problems when there is no soap or water near the
school toilets.

In this way, out-of-school participants working in garment factories were often working
in more hygienic areas: labour laws require that work areas have sufficient toilets,
accompanied by wash basins and soap, for all employees. The toilet needs of schools
need to be addressed in similar ways, with specific guidelines outlined by the
government. In this way, organisations can construct toilets that will be effective in the
long-term.

Knowledge about alternative methods of hand washing, such as by using sand or ash in
place of soap, were not widespread among the study population. However, these
alternative methods are equally effective and less costly, and should therefore be
promoted within health and hygiene programmes.

Health Knowledge to Practice
Contrary to the theory that specific knowledge about disease transmission is not
necessary to health practices (c.f. Macintyre et al 2002), knowledge about disease
transmission helps people understand which aspects of the health practice are most
important and why. In a health and hygiene seminar conducted by the researcher while in
Phnom Penh, the importance of boiling water was supported with water samples collected
and analysed for E. coli. The attendees were shown Petri dishes containing bacterial
cultures before boiling, and at different time intervals of boiling. Many attendees were
amazed: they had previously believed that heating water until it boiled was sufficient for
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treatment. By seeing the bacteria, they were better able to understand why it was
necessary to boil water for at least ten minutes.

This example can also be applied to bed net use because the "nuisance-avoidance" that
Macintyre et al (2002) discuss may also have occurred in this study. Many participants
agreed that they used bed nets to avoid mosquito bites, and did not necessarily cite
malaria or dengue fever prevention. However, some participants reported that they did
not sleep under a bed net on nights when it was too hot, or because they were too "lazy".
If the sole purpose of sleeping under a bed net is for "nuisance-avoidance", then bed net
use may not be perceived as a priority and its use may not be consistent if, for instance, it
is too hot or one is just feeling a bit "lazy". However, if one understands the malaria or
dengue fever risk associated with not consistently using a bed net, practice may improve.

Tooth brushing to Hand washing
Social marketing has been widely discussed among health agencies in order to get
villagers to adopt health practices or construct toilets. This study found that tooth
brushing practices were very good among participants, and it may be worth investigating
the marketing tactics that tooth brush and tooth paste companies employ. Perhaps these
can be adapted to promote other health practices, such as hand washing. Hand washing
can easily become as natural a habit as tooth brushing, with proper marketing by soap
manufacturers, and household toilets could become as commonplace as a television set in
Cambodian homes, if the necessity of having a toilet can be as natural as the "necessity"
of having a television.

Further Research
Further research with a larger sample size is needed to provide more conclusive evidence
on the causal mechanism controlling the relationship between education, health
knowledge, health practice, and health state because it would be better able to control for
confounding factors and isolate specific ones for analysis. In addition, a longitudinal
study may be more useful in identifying the mid- to long-term impact of education on
young women's health and wellbeing. Including young men in a future study would also
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underline the different influences that education, socio-economic status, and the physical
environment may have on young women compared with young men in similar situations.
This would enable agencies to develop gender-specific initiatives that could more
effectively target populations in need.

Further Action
Since health and hygiene are not sufficiently taught in schools, organisations such as
CASF could provide health and hygiene education to programme participants and
communities. In 2005, CASF began training local programme coordinators in health and
hygiene practices. These coordinators were then expected to pass this training on to
scholarship students. It should be ensured that this type of training of staff and students
occurs at regular intervals. Ideally, the health and hygiene education would accompany
improved sanitation in the homes and schools of CASF scholarship recipients.

In most project areas, villagers were aware of the support that CASF was providing to
scholarship recipients. This could be extended by providing subsidies for latrine
construction and assessing the environmental situation of the project areas. CASF local
coordinators could compile health information published by other aid organisations and
government ministries and take an active role in improving the health of entire
communities.

In order for CASF and other organisation to work more effectively towards their goals of
improving the lives of their communities and specific aid recipients, the organisations
should focus on current project areas and ensuring that those villages are healthy
environments for children to grow and thrive in.
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Appendix 1 - Questionnaire
Date: _ _ _ _ _ _ _ _ __
Start Time: _ _ _ _ __

Finish Time: _ _ _ __

Total: _ _ __

Location of Interview:---------

Parental Consent Obtained: YES I NO
Participant Consent Obtained: YES I NO

Interviewer Comments:
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Section I. Personal Information
First, I would like to ask you a few questions about you and your family.

Ia. In what month and year were you born?
Month: _ _ __

Year:

lb. How old were you at your last birthday?
Age: _ __
2. Are you currently attending school? YES I NO
If YES, go to 2a.
IfNO, skip to 2c.
2a. What grade are you in now?
Grade: _ _ __
2b. What is the highest level of schooling that you plan to complete? Probe into reasons.
Highest level: _ _ _ _ _ _ _ _ __
Reasons:

SKIP to 3.
2c. Have you ever attended school? YES I NO
If YES, What was the highest grade you completed?
Grade: _ _ __
Reasons for leaving I not attending school:

3. Literacy check: Hand participant vitamin packet with prescription. Ask participant if she knows what
these are, what they are for, how often they should be taken and by whom, and when they expire. (All of
this information is written on the prescription sheet in Khmer).
Comments:

4. How many brothers and sisters do you have?
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#Brothers:
#Sisters:
4a. Siblings' Age and Education
Sex

Age

Currently In
School? Specify
current grade.

Ever attended
school? Specify
highest grade
completed.

Occupation

S. And your parents .. .
Sa. What does your mother do? Probe for more details.

Sb. Has she ever attended school? YES I NO

If YES, ask for highest level attained:
Sc. Can your mother read?

Sd. What does your father do? Probe for more details.

Se. Has he ever attended school? YES I NO

If YES, ask for highest level attained:
Sf. Can your father read?
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Section II. Housing
Now I would like to ask you about the place where you live.
1. How many people are currently living (sleeping and sharing meals) in your house?

.
1a. H ouse h old M em b ers 'A1.ge an d R eIahon:
Age

Relation

2. What sort of building do you live in? Check condition where possible.

2a. What are the walls made of? Check condition where possible.

2b. What is the roof made of? Check condition where possible.

2c. What is the floor made of? Check condition where possible.

3. How many rooms are there in the house/apartment? #Rooms:
3a. What are the sleeping arrangements in your household?
Specify # people per room, #people per bed/mat.

3b. Did you sleep under a bednet last night? YES I NO
If NO, Specify:

3c. Did anyone in your household sleep under a bednet last night?
Specify age:

3d. Were any ofthese bednets impregnated with some form of insecticide?
3e. Why do you sleep under a bednet?

4. How many windows are there in the house/apartment?
4a. Can they be opened and closed?
5. During the wet season, does the house flood? YES I NO
If YES, go to Sa.
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If NO, skip to 6.
Sa. How often does flooding occur?
5b. How long does the flooding last?
5c. How far does floodwater get?
5d. What do you do in your household to keep things from flooding?
6. Does your house have electricity? YES I NO
If YES, Where does the electricity come from?
If YES, How many hours per day do you have electricity?# Hours:
6a. What is the main source of lighting in your household?
7. What type of fuel does your household mainly use for cooking?
7a. Where does the fuel come from?
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Section III. Water
6. DURING THE DRY SEASON ...
6a. What is the main source of drinking water for members of your household?
- Do you have to pay for this water?
6b. How long does it take you to go there, fetch water, and come back?
6c. Is this the only source of water for your household?
IfNO, Specify:

6e. Is there always enough water for your household? YES I NO
Specify time:

7. DURING THE RAINY SEASON .. .
7a. What is the main source of drinking water for members of your household?
7b. How long does it take you to go there, fetch water, and come back?
7c. Is this the only source of water for your household?
If NO, Specify:

7e. Is there always enough water for your household? YES I NO
Specify time:

8. Is the water safe to drink? YES I NO
Sa. How do you know?
If it is tested, specify: How often is this done?
Sb. Do you do anything to the water before you drink it?
IfYES, Specify:
8c. Why do you think water may need to be treated?
9. If water is stored, where is it stored? (Describe container, etc.)
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Section IV. Basic Hygiene
1. HANDWASHING ...
1a. When do you wash your hands? (Prompt for unmentioned ones)
Prompted?
(X)

Every
Time

More than
Half of the
Time

Half of
the Time

Less than
Half of
the Time

Never

After work or school:
Before you prepare food:
Before you eat food:
Before you feed a young
child:
After you have fed a young
child:
After cleaning child's
bottom:
Before you use the toilet:
After you go pee:
After you go poo:
When they look dirty:
Other:
1b. Where do you usually wash your hands?
Is the water running? YES I NO
1c. With what do you usually wash your hands?
1d. At school/work, is there a place where you can wash your hands? YES I NO
Describe facility:

1e. On average, how many times per day do you usually wash your hands?
lf. Who taught you that you should wash your hands?

1g. Why is it important to wash your hands?

1h. If you do not have soap, is it still important to wash your hands?

2. WASHING ...
2a. How many times, per week, do you wash your body?
2b. Where do you wash?
2c. Where does the water come from?
2d. What do you use to wash your body?
2e. How many times, per week, do you wash your hair?
2f. What do you use to wash your hair?
2g. When a woman is menstruating, does she wash more often, less often, or the same as usual?
Why? Reason:
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3. TOILET ...
3a. What kind of toilet facility do most members of your household use?
Probe: depth of hole, frequency of use, etc.
3b. Do you share this facility with other households? YES I NO
If YES, How many people use this facility?
3c. Where does the waste from the toilet go?
3d. Is this a suitable place for the waste to go? Probe for explanation.

3e. At your school I work, are there any toilets ? YES I NO
Describe facility: how many toilets, cleanliness, etc.

4. RUBBISH DISPOSAL ..•
4a. How does your household get rid of its rubbish?
4b. Does all of your rubbish go to the same place?
4c. Do you feed any of your rubbish to the stock or pets?
4d. What happens to the rubbish once you have gotten rid of it?
4e. Is this a suitable way to get rid of rubbish? Explain:
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Section V. Food Preparation and Handling

1. Who prepares most of the food in your household?

la. How much time do you spend helping this person?
2. Where is the food prepared and cooked?
If INSIDE, ask about ventilation
3. Where do most of your fruits and vegetables come from?
3a. Where does the water come from for watering plants in the garden?
3b. Where are vegetables stored once they have been harvested/purchased? Describe place.

4. Do you eat meat or fish in your household?
4a. Where does it come from?
4b. Where is it stored?
4c. How long can you keep fresh meat or fish before you eat it?

4d. How is the meat usually prepared?
Specify cooking time:

5. Does your family keep stock for eating/selling?
Sa. Where are they kept?

Sb. What do you feed them?

6. Does each person have a dish to eat out of? YES I NO
7. Do you usually eat with utensils or with your hands?
8. What do you do with your dishes when you have finished eating?
9. If there is any food left, what do you do with it?
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Section VI. Basic Health
1. How would you assess your present state of health?
Excellent
Very Good
Good
Fair
Poor

2. Have you taken any tablets, pills, or other medication in the past two weeks? Specify.
3. In the past two weeks, have you had any watery diarrhea?
Did you receive any sort of treatment, either from home or from a doctor, for this?
4. In the past two weeks, have you had any diarrhea with blood?
Did you receive any sort of treatment, either from home or from a doctor, for this?
5. In the past two weeks, have you had a cough or fever that has lasted more than 3 days?
Did you receive any sort of treatment, either from home or from a doctor, for this?
6. Do you have any skin irritations?
Did you receive any sort of treatment, either from home or from a doctor, for this?
7. In the past month, have you been injured?
Probe for cause of injury, treatment, costs.
8. Have you ever been diagnosed with tuberculosis?
IfYES, When?
Sa. Has anyone in your household ever been diagnosed with tuberculosis?
8b. How do you know when someone has tuberculosis?
8c. How can you get tuberculosis?
8d. What can you do to avoid getting tuberculosis?
8e. What is the treatment for tuberculosis?
9. Have you ever been diagnosed with malaria?
IfYES, When?
9a. Has anyone in your household ever been diagnosed with malaria?
9b. How do you know when someone has malaria?
9c. How can you get malaria?
9d. What can you do to avoid getting malaria?
9e. What is the treatment for malaria?
10. Have you ever been diagnosed with dengue fever?
IfYES, When?
lOa. Has anyone in your household ever been diagnosed with dengue fever?
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lOb. How do you know when someone has dengue fever?
lOc. How can you get dengue fever?
lOd. What can you do to avoid getting dengue fever?
lOe. What is the treatment for dengue fever?
11. Do you know if you have had any immunizations?
If YES, Which ones?

lla. Why is it important for people to get immunizations?
llb. Where do you go for immunizations?
llc. How much do immunizations cost?
12. Do you smoke cigarettes?
If YES, go to 12a.
If NO, skip to 12b.

12a. How many cigarettes do you smoke per day?
SKIP to 12c.
12b. Have you ever tried smoking cigarettes?
12c. Why is smoking harmful to your health?
12d. Does anyone in your household smoke cigarettes?

12e. Do these people smoke inside the house?
12f. Do visitors smoke inside the house?
13. Do you do anything to clean your teeth? Describe.
13a. How often do you do this?
13b. Have you ever had a toothache that caused you to be sick or to be unable to eat properly?
13c. Have you visited a dentist or doctor because your teeth were hurting?
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Section VII. School, Work, and Home Life
1. Please describe for me what you did yesterday (or last school day), from the time that you woke up until
the time that you went to bed.

2. How many days per week do you attend school/work?

2a. How many hours per day do you go to school/work?

3. IN-SCHOOL: Do the teachers at your school give you exercises to complete at home?
3a. Are you usuaJiy able to get these exercises done?
3b. If you have school work to do at home, where do you do this?

3c. If you have a question about your exercises, who can you ask for help?
4. Do you receive money for any of the activities that you do during a typical day?
IfNO, probe for more information (payment in kind, etc.), then go to 5. if stili NO.
IfYES, go to 4a.

4a. How much money do you make for this work?
4b. How many hours per week do you work?
4c. How old were you when you started this work?
4d. Did you have to train for this work?
5. Does your school/viiJage/work have any classes where they teach you about health or caring for your
body? YES I NO

Sa. What is taught in these classes?
Sb. How often do they take place?

Sc. Who teaches them?
Sd. Who can attend?

6. NUTRITION ...
Please try to recaJI what you ate yesterday, from the time that you woke up until the time that you went to
bed.

6a. Do you think that this is a proper diet for a girl your age? Why?
6b. Do you receive the same amount of food as the other children in your household?
Why or why not?

7. FOR OUT-OF-SCHOOL RESPONDENTS: Why did you leave school?
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7a. Given the opportunity, would you return to school? Why or why not?

FOR IN-SCHOOL RESPONDENTS: Why do you continue to go to school?

8. Do you think it is more important, less important, or just as important for girls to go to school than for
boys? Explain.
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Section VIII. Conclusion
Thank you very much for spending the time to answer my questions. Is there anything else that you would
like to say that I did not ask you about, or that you would like to add?

Do you have any more questions for me about this study?

If you have any other questions after I have left, you can get in touch with me through Sodary from CASF.
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Appendix 2- Consent Forms

March 2005
EDUCATING GIRLS FOR A HEAL THIER CAMBODIA:
THE IMPACT OF EDUCATION ON GIRLS' HEALTH KNOWLEDGE AND PRACTICES IN
CAMBODIA
INFORMATION and CONSENT for PARENTS/GUARDIANS

Hello. My name is Kimberly Cousins and I am working with the Cambodian Arts and Scholarship
Foundation. I am conducting a survey about young girls' general health knowledge and practices for a
Master of Public Health from the University of Otago in New Zealand. I am also evaluating the
Cambodian Arts and Scholarship Foundation's scholarship programme. The information I collect will
help the Cambodian Arts and Scholarship Foundation to plan school and health programs.
Your daughter has been selected at random I by CASF (circle one) to participate in this study. The
survey will take between 30 and 60 minutes to complete. Whatever information she provides will be
kept strictly confidential and will not be shown to other persons or government departments. This
project has been reviewed and approved by the University of Otago Human Ethics Committee.
Participation in this survey is voluntary and your daughter can choose not to answer any individual
question or all of the questions. I will be asking general questions on the environment, basic hygiene,
general health, and many of her everyday tasks. I hope that you will allow your daughter to participate
in this survey, as her views are important.
At this time, do you want to ask me anything about the survey? You will be able to ask me questions at
any time during the interview.
Are you the legal parent I guardian of the participant?
Would you like your daughter to participate in this study?
May I begin the interview now?

This project has been reviewed and approved by the University of Otago Human Ethics
Committee

159

March 2005
EDUCATING GIRLS FOR A HEALTHIER CAMBODIA:
THE IMPACT OF EDUCATION ON GIRLS' HEALTH KNOWLEDGE AND PRACTICES IN
CAMBODIA
INFORMATION and CONSENT for PARTICIPANTS

Hello. My name is Kimberly Cousins and I am working with the Cambodian Arts and Scholarship
Foundation . I am conducting a survey about young girls' general health knowledge and practices for a
Master of Public Health from the University of Otago in New Zealand. I am also evaluating the
Cambodian Arts and Scholarship Foundation's scholarship programme. The information I collect will
help the Cambodian Arts and Scholarship Foundation to plan school and health programs.
The survey will take between 30 and 60 minutes to complete. Whatever information you provide will be
kept strictly confidential and will not be shown to other persons or government departments. This
project has been reviewed and approved by the University of Otago Human Ethics Committee.
Participation in this survey is voluntary and you can choose not to answer any individual question or all
of the questions. I will be asking general questions on the environment, basic hygiene, general health,
and many of your everyday tasks. I hope that you will participate in this survey, as your views are
important.
At this time, do you want to ask me anything about the survey? You will be able to ask me questions at
any time during the interview.
Would you like to participate in the study?
May I begin the interview now?

This project has been reviewed and approved by the University of Otago Human Ethics
Committee
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March 2005
EDUCATING GIRLS FOR A HEAL THIER CAMBODIA:
THE IMPACT OF EDUCATION ON GIRLS' HEALTH KNOWLEDGE AND PRACTICES IN
CAMBODIA
INFORMATION and CONSENT
for RAPID RURAL APPRAISAL PARTICIPANTS

Hello. My name is Kimberly Cousins and I am working with the Cambodian Arts and Scholarship
Foundation. I am conducting a survey about young girls' general health knowledge and practices for a
Master of Public Health from the University of Otago in New Zealand. I am also evaluating the
Cambodian Arts and Scholarship Foundation's scholarship programme. The information I collect will
help the Cambodian Arts and Scholarship Foundation to plan school and health programs.
I would like you to participate in some short group discussions for this study. They will take about two
hours. Whatever information you provide will be kept strictly confidential and will not be shown to other
persons or government departments. This project has been reviewed and approved by the University
of Otago Human Ethics Committee.
Participation in this project is voluntary and you can choose not to answer any individual question or all
of the questions. I will be asking general questions on the environment, community organisation and
village life, general health, and many of your everyday tasks. I hope that you will participate in this part
of the project, as your views are important.
At this time, do you want to ask me anything about the survey? You will be able to ask me questions at
any time during the discussion.
May I begin now?

This project has been reviewed and approved by the University of Otago Human Ethics
Committee
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Appendix 3 -Ethical Approval and Government Permission

Dr H Firth
Department of Preventive and Social Medicine
Dunedin School of Medicine

18 March 2005

Dear Dr Firth
I am writing to let you know that, at its recent meeting, the Ethics Committee considered your proposal
entitled "Educating girls for a Healthier Cambodia: The impact of formal education on girls' health
knowledge and practices in Cambodia.".
As a result of that consideration, the current status of your proposal is:- Approved

For your future reference, the Ethics Committee's reference code for this project is:- 05/043.

Yours sincerely,

Mr G K (Gary) Witte
Manager, Academic Committees
Tel: 4 79-8256
Email: gary. witte@stonebow.otago .ac.nz

c.c. Assoc. Prof. R 0 McGee Head

Department of Preventive and Social Medicine
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