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Chapter |

Introduction

Helminth infection is a major public health problem in Thailand that affects
the health status of the public (BGCD DDC MOPH, 2013). Helminth infections
directly affect the lives of those infected by causing health deterioration and
occurrence of chronic diseases (WHO, 2010). It is estimated that more than one
billion of the world's population is chronically infected with the major a Soil-

Transmitted Helminth (STH) (or intestinal worms) infections and
approximately 450million patients are symptomatic (WHO, 2010). It has also been
found that problems with intestinal worms in Africa, South America and Asia still
have not been solved. According to the Neglected Tropical Diseases (NTDs) parasitic
infections in humans are highly widespread in the rural and marginal areas (WHO,
2013). Especially in children, infections can cause a stunt in growth, intelligence and
physical weakness. Information from the Disability Adjusted Life Years (DALYS) in
2006revealed that NTDs were most related to intestinal worms infections (Hotez,
2007).

According to (De Liberato C., 2011) explained that intestinal worms of major
concern to humans as Ascaris lumbricoides (A. lumbricoides), Trichuris trichiura (T.
trichiura), and hookworms. This species of infection is more common in Southeast
Asia. It has been estimated that 10 million people in Asia region suffer from intestinal
worms. Mainly caused of intestinal worms by contaminated food (such as vegetables
that are not carefully, washed or peeled), and unawareness the severity of the worm
infections. Moreover, wide distributions of STH create difficulties for the operation of
national control activities. Several methods of control should be developed to deal
with different situations in different areas of the country (D.W.T. Crompton, 2003).

Thus, any STH infections are considered to be a major public health problem
in the country. Infections of heavy intensity impair physical growth, intelligence
development, and micronutrient deficiencies, including iron-deficiency anemia lead to
poor school performance and absenteeism in children (D. J. G. Franziska A. Bieri,
Gail M. Williams, Giovanna Raso, Yue-Sheng Li, Liping Yuan, Yongkang He,
Robert S. Li, Feng-Ying Guo, Sheng-Ming Li, and Donald P. McManus, , 2013). Due
to infectious intestinal worms can cause such as the nutrient absorption, intestinal
waste to deficiency of vitamin B12 epithelial intestinal inflammation, diarrhea,
intestinal obstruction, jaundice (Paiboon Sithithaworn, 2012). It also causes indirect
effects include the economic loss, the cost of treatment (Brasitus TA, 1979).

1.1 Background and Rationale

(Keiser, 2008) reported that systematic review and meta-analysis found that
STH is a major parasitic problem found in many countries. It is mainly caused by
helminth, A. lumbricoides, T. trichiura, and hookworms. It also found that most
common among school children, and the prevalence of these worm infections often
decreases with age. STH infections are an important factor in iron deficiency anemia,



particularly among women of childbearing age and young children. Such factors have
resulted in significant developmental disabilities, whether physically or intellectually,
in children.

(Banchob Sripa & Mairiang, 2011) reported the risk of helminth infections in
Thailand and Laos. There are also problems with STH which include hookworm, A.
lumbricodes, and T. trichiura. Infections with intestinal worms are associated with
poverty in rural locations, inadequate sanitation and waste disposal, lack of clean
water and sanitation, and poor hygiene is common in areas with limited access to
health care and preventive measures. The severity of infections depend on several
factors such as; beliefs, culture, and behaviors of the public.

In summary, helminthes infection has spread throughout regions in many age groups
and especially in school children. This is due to the lack of knowledge about the
intestinal worms and poor health care awareness. According to the United Nations
Children's Fund (UNICEF) from (T.V. LUONG, 2003) states that by promoting
healthy behaviors and introducing interventions to bring up awareness and give
knowledge can help improve environmental sanitation and enable students to adjust to
their environment and develop effectively.



1.2 Need for the study

(Bureau of General Communicable Diseases Department of Disease of
Control Ministry of Public Health, 2009), conducted helminthes and protozoa survey
in 75 provinces of Thailand with the sample size of 15,555 people. The study revealed
that the prevalence of helminth infections in children aged 5-14 years (15.0%) and
aged 15-29 years (17.0 %) respectively, in male was 30% higher than among female.
It studies also showed that stool examination found that 19.6% prevalence of
helminthes eggs. It was found that prevalence of STH infections are hookworm
(6.5(%, T. thichiura (1.2(%, A. lumbricoides (0.5(%. When considering patients
individually, it was found that some people were infected with two or more
helminthes were about 18.0%.

(Bureau of Epidemiology Department of Disease of Control Ministry of Public
Health, 2011) surveillance research revealed that the provinces with the highest rate
of helminth infections in year 2010 are Si Sa Ket ((%20.4, Lamphun ((%20.0, Phrae
((%9.1, and Nan ((% 8.4 respectively. Due to the application of geographic
information, researchers were able to analyze and identify the epidemiology of the
disease more clearly. Nan is one of the five provinces (e.g Si Sa Ket, Lamphun, Phrae,
Nan and Sakon Nakhon) that need to focus on the prevention, control and planning to
help raise awareness and severity of disease. Surveillance systems for sustainable
health can also promote behavior change and continuity in healthy lifestyles.
(Department of Disease ofControl Ministry of Public Health, 2011) survey on the
prevalence of helminthes in Thailand analyzed according to region showed a
prevalence rate mainly in the north-eastern and northern area (18.6%, 10%). A pilot
project was also conducted in three provinces; Roi-et, Udon Thani, and Nan province.
Observations also revealed that population of Nan province had the most stool
examinations especially from Bo Kluea District. It was found that 2,614 people were
infected with helminth eggs at Bo Kluea District, and another 1,194 people from the
district of Chalerm Phra Kiet.

According to (Bureau of General Communicable Diseases, 2013) reported the
prevalence of STH infections in primary school children in the three regions of
Thailand. There was high prevalence in the North. There are two types STH
infections was A. lumbricoides (8.6(% and T. thichiura (5.0(%. It found that North
areas had a prevalence STH infections risk areas.

(Nan Provincial Health Office, 2013) reported the main causes of death of
people at Nan province are due to parasitic infections (all species taken into account).
It is a cause of death in eight of the first 10reports in Nan Province and considered to
be a major problem to the provinces’ public health.

Bo Kluea District, Nan Province is located in the northern part of Thailand.
The province of Nan is surrounded by mountains and forests. It has two main seasons
in which are rainy and winter season. Therefore the people of Nan province mainly
are engaged in farming. The geography and environment of Nan provide a favorable
atmosphere for the growth of STH eggs and larvae. The people of Nan province are
also poor in economic status and received little education. Thus, affecting the health
of the public (Bo Kluea District Health Office, 2012).

(Bureau of the Royal Household, 2012) reported about the stool of the students in the
district Bo Kluea showed a prevalence rate of 15.24% intestinal worms in students.
The most common helminthes was the A. lumbricoides (10.8%). Factors contributing



to helminthes infections are due to the landscape of the district set up in the high
mountains. It is also next to the border where populations of people migrate in and
out. The populations that are found inhabiting in that area are tribal/mountain people.
Therefore the main cause of helminth infections are due to their housing conditions,
basic sanitation, economic status (low income), and unhealthy behaviors (Unhygienic
eating habits).

Report from the project of well-being, suffering from helminth in schools and
community under the project initiated by H.R.H Princess Maha Chakri Sirindhon, Bo
Kluea district in 2013showed stool tests for parasitic eggs from 30schools. 3, 895
students were evaluated and it was found that the most common intestinal worms was
the A. lumbricoides ((%10.5, T. thichiura ((%2.0, hookworm ((%1.9, and Enterobiasis
vermicularis (E. vermicularis) ((%0.8 respectively. Oddly, when considering each
individual it was found that the sample group was infected with one or more
helminthes () (%1.0BGCD DDC MOPH, 2013(.

Results from a process to helminthes problems in students of Bo Kluea district
showed that students still do not have the correct knowledge about helminthes
infections. Most of the students still have conservative cultural attitudes and beliefs
they hold onto and therefore deny the changes needed in order to have a healthier and
sanitary life. For instance, some people are not accustomed to wearing shoes in their
daily life, not washing their hands before eating, consuming of raw or half-cooked,
therefore leading to infections especially in children. It was also found that risk
behaviors were associated with the social dimension of culture and beliefs of the
people. It cannot be used to measure social practices. In addition, the communication
skills between public health officials and the public. It is difficult to encourage people
to have preventive behavior of STH infections (District Health Office Bo Kluea,
2013).

According to (T.V. LUONG, 2003) Thailand had started programs to control
STH nationwide since the year 1980to present. It was found that activities in children
mainly focused on the detection of parasitic worms. Implementation focused
campaign to educate through the media improving environmental sanitation and
control helminthes only. The 11" National Health Development Plan ( (2016-2012has
set a goal to reduce the importance of the issue to a level that will not cause public
health problems. Implement a system of surveillance, prevention and control to be
strengthened, including networking, intersectoral, coordination, and community
agencies.

On the basic of analyzing the school curriculum of Bo Kluea district it was
found that lesson plans were still under development. It lacked the linked between the
school, families and community in order to learn the different lifestyles (Bureau of
Academic and Educational Standards, 2008). Conflicts were found because most
teachers think that it is difficult to teach because of the lack of expertise and correct
technique. Teachers feared that they would transmit incorrect information therefore
lacking in continuity. No special intervention for proactive implementation and
monitoring assess in primary school children at Bo Kluea district. School Based
intervention focused mainly on preventing dengue fever and diarrhea, which not
implementations control of STH infections. Parents did not prompt or warn their
children enough, especially tribal parents. Parents also did not act as a good model of
practice in the prevention of STH infections (District Health Office Bo Kluea, 2013).



According to (Bureau of Academic and Educational Standards, 2008), states
that 85% of teachers still use traditional teaching model is described. Teachers used
one way teaching, during that the teachers speaks and students listen. Teaching lack
of integration or linking innovation to make students' thinking processes
contemplation that leads to change. Lack of learning new skills, attitudes and applying
them. Therefore the new teaching model by promoting safe hygiene behaviors that
help prevent disease, especially those related to water and sanitation. It is a
combination of child-friendly learning experiences that aim to develop knowledge and
particular attitudes and skills (Postma, 2004).

(Chulaporn Sota, 2010), studies about the use of media guides and VCDs to
help prevent liver flukes in elementary school students at Poovieng distrct, Khon
Kaen, Thailand. It revealed that students in both groups, whether exposed to media
guides or VCDs did not differ in results. Both medias provided the students with
knowledge and increased student performance. The group that received media guides
had to thoroughly read the manual. As for the VCD group, students needed further
explanations from their teachers to better understand the video. Therefore, there
should be more integrations so that students would change, leading to healthier
behaviors.

(Siwat Thongnamuang, 2012) studies the effects of a health education
program by the application of the health belief and social support for preventive
behavior of helminthes infections. It was found that the integration of knowledge to
helminthes in teaching and the media will be able to participators’ of students and
increased awareness. It should be the parents, school personnel and local health
involved as possible participation in learning and integrated curriculum. The local
governments should be participating for support media.

(WHO, 2012) showed that Helminth reduction interventions can have a
positive impact on the child’s health and learning potential. It has shown that the
reduction of helminthes infections may impact significantly on the students’ health
and learning ability. Furthermore it was found that conferences also provide education
and can help increase understanding of the long-term benefits for students. Students
are able to face problems and have higher expectations of themselves, preventing of
risk behaviors. Benefits include better personal hygiene, eating behaviors and
improved sanitation. Moreover, the significance of teaching in schools about health
issues, it was found that multimedia applications and imagination have been used all
over the world. Such media support healthier lifestyles, coping with problems with
understand and expectation of being able to change ones’ own behavior correctly
(Block, 2000).

So, the process of solving problems through integration in students is an
important issue. Cultivating the students’ attitude and adjusting their behavior during
their childhood is an excellent practice. It can later reduce the cost of medicine,
increased ability to learn and interpretation. This is particularly advantageous to
students in the age range of 10-12 years because of their ability to think, analyze,
skills in the pursuit of knowledge for health promotion. Health problems can therefore
be managed more appropriately (Hurlock, 1967).

The Protection motivation theory (PMT) to prevent disease by Rogers (R. W.
Rogers, 1975) states that modification of an individuals’ behavior is related to the
prevention of diseases. People need to realize two things: (1) assessment of health



hazards including perceived severity and perceived susceptibility of the disease (2)
assessment in coping with problems including expectations in their ability in to
prevent the disease and perceived outcomes of treatment to prevent the disease. This
is an incentive for them to change their behavior to prevent disease.

Therefore, researcher is aware of the importance of education and the
prevention of STH. Solving problems concerning STH infections in students is a chief
method for the control and prevention of the disease. Integration activities using the
concept Experiential Activities Planner (EAP), (MAYA : The art and cultural institute
for development, 2002) in order to cut the cycle of intestinal worms and application of
motivation theory in assessing disease awareness in the variables make people fear the
severity of the disease (Noxiousness). Process in the implement using Participatory
Hygiene and Sanitation Transformation Series (PHAST) step-by-step (WHO, 2000)
for prevention of STH infections primary school children in Bo Kluea district. The
perceived risk of disease (Perceived Probability) and perceived effectiveness of
response (Response Efficacy) can help modify behavior to prevent infection of STH
in elementary students. It stimulates students to wear shoes and defecate in toilets
regularly. The students will learn to perform such behaviors in both school and at
home. This will reduce the rate of recurrent infections and severity of STH infections.

1.3 Research question

Does the participatory learning school-based intervention changing knowledge,
attitudes towards the prevention of STH and to a decrease in the incidence of
helminthes infections among primary school students?

1.4 Research Objectives
1.4.1 General objective:

This study aims to examine the effectiveness of participatory learning school-based
intervention toward knowledge, attitude, preventive behaviors STH and incidence of
helminthes infections among primary school students.

1.4.2 Specific Objective:

(1) Toassess primary school students knowledge, attitudes, and

preventive behaviors towards STH within the experimental and comparison groups,
before and after the intervention.

(2) To compare the mean scores of knowledge, attitudes, and preventive

behaviors towards STH in primary school students between the experimental and
comparison groups, before and after the intervention.
(3) Toexplore incidence of reinfections STH eggs detected in the

stool of the students within the experimental and comparison groups after the
intervention.
1.5 Research statistical Hypothesis

Null Hypothesis
(1) There is no difference in knowledge, attitudes, and preventive behaviors



toward STH within the experimental group before and after intervention
(2) There is no difference in knowledge, attitudes, and preventive behaviors

toward STH within the comparison group before and after intervention
(3) There is no difference in knowledge, attitudes, and preventive behaviors

toward STH between the experimental and comparison groups before and after
intervention.

Alternative Hypothesis

(1) There is a difference in knowledge, attitudes, and preventive behaviors

toward STH within the experimental group before and after intervention
(2) There is a difference in knowledge, attitudes, and preventive behaviors

toward STH within the comparison group before and after intervention
(3) There is a difference in knowledge, attitudes, and preventive behaviors

toward STH between the experimental and comparison groups before and after
intervention.

1.6 Variables of the study

Independent variable is the demographic, socio-characteristic of the students,
parents or caretaker, environment, and Participatory Learning School-Based
intervention by the application of PMT based on EAP and PHAST step-by-step
process

Dependent variables are as follows:
2.1 Knowledge about STH infections
2.2 Attitudes towards preventive of STH
2.3 Prevention behavior towards preventive of STH as follow;
- Eating behavior
- Drinking water
- Washing of hands with soap
- Wear rubber shoes
- Defecation behavior
2.4 Incidence of STH infections (helminthes eggs)

1.7 Scope of the study

The research was study the effectiveness of participatory learning school-
based intervention changing knowledge, attitudes towards the prevention of STH
among primary school students (grad 4-6) in Nan primary Educational Service Area
Office 2, Bo Kluea district, in the academic year 2014. The duration of the study was
from December 2013 - October 2014.



1.8 Operational Definition

1. Participatory learning school-based intervention refers to activities are
integrated the process of studying and teaching for students to learn about STH
infections. The implementation will be by reinforcement from teachers, friends and
parents or caretaker. The results are expected to establish knowledge about STH,
attitude toward STH, and preventive behaviors to prevent STH infections. The
program allows students to participate in the learning process. By application of the
theory is based on the life experiences and learning processes are as follows.

1.1 Application of Protection Motivation Theory (PMT) refers to
prevent the integration process to change attitudes and behavior. Focus on assessment
awareness, information dissemination in communication. Evaluate the perception of
the media that causes fear (R. W. Rogers, 1975). To encourage students to change
behaviors to prevent STH infections are as follows.

1.1.1 Knowledge about STH infections refers the way that the
students can answer the questions in the questionnaire about knowledge and
understanding of STH infections, the cause of the disease, symptoms and contacts,
parasite life cycle, and STH infections prevents methods correctly.

1.1.2 Attitudes towards the preventive of STH refer the
opinions of students about STH infections according to the questionnaire. Assess the
ability of the students to change risk behaviors STH infections.

1.1.3 Prevention behavior towards preventive of STH refers
behaviors of students in order to prevent and the spread of STH infections. Self-
protection behavior as follow; eating behavior, drinking water, washing hands with
soap, wear rubber shoes, and defecation behavior.

1.2 Experiential Activities Planner (EAP) refers to activities that
integrate learning process. Students to think critically and reason can tell what's
wrong. Encourage students to change their behavior to prevent STH infections. On the
threats appraisal, coping response, intended to prevent intestinal worms and
preventive behaviors STH infections, including the raward for reinforcement and
motivation to participate in activities by EAP (MAYA : The art and cultural institute
for development, 2002). The 6 steps are as follows; warm-up, problem identification,
individual exploration, group works or brainstorming, communication, and debriefing.

1.3 PHAST step-by-step means application guidelines for the
implementation of activities and a new model for health behavior change to
preventing infection STH and increase self-esteem in students (WHO, 2000). To
improve health behavior and personal involvement between parents, teachers and
students to motivate and stimulate the health care facilities. Seven step planning to
school based intervention by PHAST for protection STH as follow; step 1: problem
identification, step 2: problem analysis, step 3: planning for solutions:
communication, step 4: sleeting Choose, step 5: planning for new facilities and
behavior change, step 6: planning for monitoring and evaluation, and step 7:
participatory evaluation.



2. Students refer primary students, both male and female students studying at
the grade 4-6.

3. Soil Transmitted Helminth (STH) infections refer to the type of STH
infections in the small intestine and can be detected STH eggs. In this study include
intestinal worms; lumbricoides Aacaris, Trichuris trichiura, Hookworm, and
Strongyloides stercoralis detected in stool samples under a microscope.

4., Health status refers to assess the health status of students. Assessment of
student reports includes weight, height, and nutritional status.

5. History of STH infections and treated helminthes refers examination fecal
egg counts and intestinal worms’ treatment with the drug. From the report evaluates
the health of students.

6. Health behavior refers hygiene practice in daily life of students including
wearing shoes, eating behavior, drinking water, washing of hands, and defecation
behavior.

7. Parents or caretaker refers person who is caring for students.

8. Environment refers household sanitation students including type of housing,
hygiene in the family (e.g. house with toilet, water resources), health service (e.g.
health education from health personal)

9. Incidence of STH infections refers the index is used to evaluate the
intervention. Incidence rate of STH infections posttest in the experimental and
comparison groups during the intervention. The duration of the intervention will be
from May 2014 - October 2014.

10. Kato's thick smear technique as a means of stool examination for students
of helminth eggs. The tag feces onto a glass slide and covered with cellophane
immersed in liquid malachite green not less than 24 hours instead of the Cover slip a
method to test results. Helminth parasites found a better sample smear technique and
can be done quickly.

1.9 Expected benefit and application

1. The incidence rate of STH infections decreased.

2. This study will provide evidence for policy makers and can be integrated in
teaching curriculums for future health promotion programs in students regarding STH
infections.

3. Create new information and develop a model which can be implanted other
school located in the country. Reduce the cost of healthcare and prevalence of STH
infections decreased.

4. A sustainable model for STH infections prevention and to changing health
behaviors of primary school children. The individual level can modify their behavior
to prevent disease accurately and continuously.
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5. Other benefits of this study directly concern subjects taking part in the
study, they will receive a greater knowing of this epidemic and in the future they may
take appropriate measures to keep themselves safe from diseases.



1.10 Conceptual framework
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Figure 1: Conceptual framework in this study



CHAPTER Il

LITERATURE REVIEW

This research the effectiveness of school based intervention to prevent STH by
applying the protection motivation theory and experiential activities planner. The
researcher has reviewed related literatures as described below.

2.1 Development of school children
2.1.1Elements related to development
2.1.2 Influence the development and growth of middle
childhood
2.1.3 Social development
2.1.4 Cognitive development
2.1.5 Physical development
2.1.5 Health Behavioral
2.2 Knowledge of the Helminth

2.2.1 Soil-Transmitted Helminth (STH(

2.2.1.1 Ascaris lumbricoides

2.2.1.2 Trichuris trichiura

2.2.1.3 Hookworm

2.2.1.4 Strongyloides stercoralis

2.3 Theoretical ideas related to the research

2.3.1 The Protection Motivation Theory
2.3.2 Experiential Activities Planner : EAP
2.3.3 PHAST step-by-step
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2.1 Development of school children
2.1.1 Elements related to development

(Unicef, 2009) states that childhood development is divided into four developmental
stages; toddlerhood (learning to walk), childhood (playing age), mid childhood
(school age) and adolescence. Various factors during childhood may influence their
attitudes and ability to learn. In this study, the researchers focused on mid childhood,
age range between 6 to 13 years old. Children of these ages have just currently begun
schooling and are developing quite quickly. They are gaining a wider social network
and often spend more time around other adults that are not their parents or household
members. They are starting to associate with children of their own age. Although
parents still continue to play a critical role in disciplining and caring for their children,
the outer society also plays an important role in child care and guidance. At this time
period children are starting to attend school. Thus, they are facing social and
psychological development. They are at a stage where they are learning to build
relationships with new friends and new skills which will help them with self-esteem
and psychosocial competence.

(Charlesworth, 2007) noted that there are physical, cognitive, emotional
developments in children during their middle age, as well as growth in cultural
identity and social dimension. In this age period there are immense changes in child
development reflecting the dynamic interaction during middle childhood between the
ages of 10-13 years or 10-12 years. This age range overlaps with puberty or early
adolescence. Some children may begin to experience changes in their appearance (a
part of puberty) at age 11 in girls and 12 in boys. Early adolescence is a period in
which social development is prominent (known as the transition period). Children are
beginning to change their focus for their own family society to their society outside of
their household. Their social life mainly circulates around their school instead of their
parents, in which used to play an important and influential part of their life. As an
alternative, their fellow friends have a greater role and influence in their lives.

(Durlak, 2011) stated that the growth rate of middle childhood is different for
every child. Every child undergoes puberty at a different age, some at ages 9, 11 or
12. Children that undergo faster development will enter adolescences more rapidly.
Girls normally develop 1-2 years faster than boys. Many changes occur whether
physically inside or outside of the body causing social and emotional obstacles. It is
an age where children start preparing themselves for their future teenage life. For
instance; how to fit in with their peers, controlling their emotions, understanding their
own self. How fast or slow a child develops depends on their life experiences.
Therefore early childhood is the foundation for late childhood.

According to (Sirikul Isaranurak, 2006) middle childhood is a crucial period
because emotional and social skills can develop very rapidly. If the child receives
good parenting it can create a good foundation for their future; social and emotional
development of their early adulthood. Factors associated with a child’s emotional and
social development include the child himself, environment and parenting. Moreover,
emotional and social development are also associated the child’s achievements, work
and how they adjust to their society.
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Middle aged children begin to adjust their behavior in order to fullfill both their needs
and the needs of other people in their society. The following stages of development
are (Papalia, 1993):

.1 To increase their understanding, in order to satisfy their needs and meet the

expectations of their peers. For example, to learn the meaning of team work and being
part of a group.

2. To learn more about the society, especially the roles and policy of

things. For example, to understand who are the supervisors and subordinates at their
workplace.

3. To build a standard behavior of their own satisfaction and is accepted by

their society. At times such behaviors can cause conflicts amongst their peers and
adults in which have different needs and expectations.

4. To adjust their own behavior in order meets the needs and expectations
of their own and their society.

Therefore, by modifying such behaviors is to help them build their social skills
(Social Skills or Social Competence). Children of this age are expanding the
boundaries of their environment, from the household to the outside world (such as
schooling). Although children still have a close relationship with their parents, rely on
their parents support and influence but parents no longer have the same control over
them. Children become more independent, self-reliant and their relationships with
their peers are starting to increase. This is a way for them to practice their social
skills.

In addition, the significant social skills that children need in order to live in
their society contently include their ability to adjust their behavior to different
situations (The ability to adjust social behavior to different social context) and ability
to consider specific features of individuals in the society, such as; age or gender (The
ability to take into account the particular characteristics of one's social partner). At
this age development in other social skills also include sharing, cooperation,
negotiation, acting and controlling their emotions. Due to the complexity in the
development of social skills, such skills cannot be measured by simple tools. It
requires tools from many other sources such as; 1) Assessment from teachers about
the relationship of the child with their peers, 2) Observe the childs’ ability to follow
classroom rules, 3) Observe the time the child spends interecting with their friends
and performing their role, and lastly 4) The childs’ behavior, emotions, expressions
and etc. (Sirikul Isaranurak, 2006).

According to (Faulkner, 1995) playing games is vital to the social
development of children's characterization of play and interaction with their peers. It
can demonstrate the social development of the child, especially in their early
childhood and middle age. However, by playing it can result in:

1. Young children learn about the world and many other things by playing
such as; practicing their social skills and relationships with one another.
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2. Children have the opportunity to practice many other social skills by
playing

3. Playing helps children develop together with giving them new life
experiences and etc.

Therefore, this research has integrated the activities by using EAP standards so
that students can practice their interaction skills, reflective thinking and analytical
skills. Such activities focus on expressions, so that students can practice their
leadership skills by using via images. Children will also get to play fun games and
enjoy learning team leadership skills, and be able to imagine themselves doing many
other things and building friendships. Such activities will clearly help strengthem a
childs’ social skills in the form of EAP standards. EAP will help build a child’s social
skills accompanied by cognitive improvements.

2.1.2 Influence the development and growth of middle childhood as follow;

)Sirikul Isaranurak, 2006

2.1.2.1 Influence from family Parenting styles, relationships with

parents, brothers, and sisters can affect the development of children emotionally,
mentally and socially. This also includes environmental factors, such as; culture,
economical status and etc.

2.1.2.2 Influence from school especially between teachers and
children, and relationships among friends. The effectiveness of teaching, attitudes and
expectations of teachers. Materials used in the course for teaching the students.
Physical environment of the school and community. All these things affect the social
and emotional development of children.

Hence, children of this age are preparing themselves physically, emotionally,
socially and intellectually. If the child receives an environment that promotes their
development in all aspects they will be able to adapt to new experiences or new
settings easily. Children at this age are learning more because they are starting to
experience many obstacles whether from their surrounding environment. Children can
learn better if their school environment allows them to move and participate in
activities freely. It will either add to or enhance the intellectual development of
children greatly.

2.1.3 Social development

Process of social adaptation (Socialization process) is an important part of
children learning how to behave correctly in their society. This process will gradually
help them learn and adapt throughout their lifetime. Children in primary school go
through social development since they are influenced greatly by their friends and
environment. This is the reason why this age group goes to school while
understanding their own language more and are no longer self-centered. Such process
will help the child build relationships with their society and environment better than
before.

Performance and social development
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Children are interested in learning, playing and doing activities with their friends
more. Friends have an increased influence on their behavior more than their own
parents.

Children are more aware of their sex and have improved characteristics. Boys
become more masculine and girls become more feminine. It is a period in which they
learn about their role. Boys and girls also start taking interests in on one another. Boys
learn to flirt with the girls while girls pretend to not be interested or act agitated.

Interested in competition and start comparing one another in their society.
They take interest in nature and surrounding environment.

Able to create standards for group practices that have role models, such as
adults. Not having to tell the adults, especially when it comes to playing. They are
able to create their own rules and practice them.

To understand their own ability, as well as their friends. Children will enter a
group and have feelings of acceptance or denial. Those that are well accepted into
their group and become famous will improve socially. They will also be able to do
various activites with other people and emotionally connect with others better.

To have an increase understanding and sympathy for others. They will begin

to be more rational and have better decision making abilities in order to solve
everyday problems.

Increase responsibility and capability to help oneself. They know how to act in
their society and behave better.

2.1.4 Cognitive development

The development of intelligence is related to ideas based on adaptations when
entering a group. If the child adapts well into their group and cope well with their
peers, teachers and partents, they have a better chance in developing their intelligence.
It is said that development in social skills and intelligence influences and promote one
another (Papalia, 1993).

The child’s thinking processes increases, they are able to learn about different
environments better, understand the spoken language more, and higher control over
their movements. Especially in children from 6-9 years old, they have the ability to
use language mostly based on visual media. Visual medias, such as pictures help
attract the attention of children and when the child grows up they will be able to use
the language well. By the age of 10-12 years old, the child begins to have their own
ideas. They can analyze situations and decide on their own . They are less impulsive
and are willing to learn about planning strategies and creative thinking (Faulkner,
1995).

Moreover, during middle childhood, children start attending school. Thus,
learning both at home and the school. Children at this time period are able to view
events as a whole and in detail. They also start to focus on minute things. They think
more rationally, can solve complex problems and are able to understand their
relationship with world. They are also able to separate items into categories, can think
back and forth and keep their thoughts to themselves. This is an important step for
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learning mathematics and is important in their development in life. Children are also
able to perceive the world from other peoples persepective and adapt to others better.

Performance and cognitive development consists of:
Children can use language to communicate effectively in their every day

life. They know how to ask, bargain, apologize and thank others. They will normally
receive appreciation and advice from their parents.

Children are able to think and solve problems with respect to their age.

They begin to have imagination, originality and creativity. This can be
observed from their creative writings or how they play. Children have the opportunity
to have imaginative roles, express their thoughts and move their body. They are able
to exercise, play non-competitive games, or easy games with their group, such as;
dominos or jigsaw puzzles.

Children are able to understand rules and can create their own regulations.

They are eager to learn, gain knowledge, become responsible and have
tolerance of their own. They have their own positive attitudes towards examinations
that they could have made a mistake and how they could do better next time by trying
harder.

Children can put their knowledge into practice in life properly. An opportunity
to practice their ideas, learn how to group with others, match make, and calculate
actual sititions. They can engage in work or chores, such as; cooking, ironing,
watering plants, sweeping leaves and so on.

2.1.5 Physical development

According to (Sirikul Isaranurak, 2006) the development of the children is
always changing and growing. Children have the ability to increase in many different
aspects. Children at this age can use their muscle well and prefer moving around
rather than standing still. They have good balance, move swiftly and fastly, are
accurate and have an increase in strength. Hence, they are able to do long jumps,
running, swimming, soccer and bicycling. They can also use the smaller muscles
better and are able to control their hands and fingers better. Therefore children at this
age are able to move their pencils and draw geometrical shapes well. Children are also
able to draw people, write down the alphabets, and sculpture things according to their
experience and what they have learnt. Girls are physically more mature than boys of
the same age.

Therefore, the growth rates of middle childhood in children are different.
Those that develop faster enter puberty earlier. Girls grow 1-2 years faster than boys.
Problems in middle childhood occur because children not going through their early
adolescence simultaneously. This can cause emotional and social problems. When the
body starts to change during puberty it makes the young children worry about the
shape of their own body. They want to join activities and do not want to rely on
adults. It is the age period in which both sexes (male and female) begin to play
separately and do separate activities. They start acting hostile towards eachother and
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have different interests. Their intellectual development is a result of the child’s self-
learning ability and their capacity to read more.

According to (Oesterreich, 2003), proposed that the rearing of children,
particularly children aged 9-11 years should take into account these factors:

- To provide opportunities for children of ages 9-11 to practice skills such as;
participation in cooking, sewing, planting trees and so on.

- To provide the time and setting, where children can have their own space
according to their needs. For example: reading and doing homework without being
disturbed or distracted.

- To have the opportunity to talk to their peers and interact with their group.
To be able to join clubs so that they can practice their social skills.

- To take care of their eating habits, that they are eating enough and healthily.
Children of this age period are normally hungry and consume a lot of food.

(S.A.N. Abidin, 2002) explained about the study reported on the association
between parasitic infection and cognitive function. Simply those children infected
with hookworm advanced thought into school slowly than uninfected children, with
an average deficit of 0.23 grades. Although the study did not consider potential
confounding variables such as socioeconomic status, it reveals a clear relationship
between the intensity of STH infections and cognitive performance.

(Watkins WE, 2002) mentioned it is thus clear that there is correlation
between STH infections and cognitive function. However, the mechanism by which
worms affect cognitive function remains to be clarified. Found that undernutrition
with or without anemia, is a contributory factor.

(Nokes et al, 2011) showed an intervention study to change in performance
following the treatment of helminth infections is measured as the best method of
evaluate the causal association bet. The study is correlation between T. trichiura
infection and cognitive functions of schoolchildren. They found that the treatment of
infected children aged 9-12 years with moderate to high T. trichiura burden leads to a
significant improvement in auditory the short-term memory in scanning and retrieval
units of long-term memory 9 weeks after treatment beetween helminth infections and
cognitive function.

(WHO, 2012) explained the national situation on helminth infections in China
in the year 2003. They found that about 190 million children under the age of 14 have
been infected with roundworms (44.9%), 40 million infected with hookworms (5.4%)
and 70 million infected with whipworms (12.6%). The causes of infections are
mainly due to lack of awareness of the disease and unsafe behaviors such as;
consumption of unsanitary food and drinking water.

(Waite, 2013) studies the relationship between the intensity of hookworm
infection and intelligence quotient of children in Queensland. They found that the
level of mental retardation increased in proportion to the infection intensity and
suggest that this was due to prolonged anemia and Toxaemia.
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2.1.6 Health Behavioral

According to (Health Education Division Ministry of Public Health, 2013),
showed health behavior has as any activities undertaken for the purposes of
prevention or detection disease or for improving the health and well-being. Health
behavior refers to an action or expression and the activity is done, which cause good
or bad for their health. Health behavior has been defined in various ways. Health
Behavior refers change on the health of individuals, which occur both within (Covert
behavior) and external (Overt behavior). Health behaviors include observable actions
and changes within that can not be observed, but it is a measure of the action that
occurred.

Health behavior refers an action by the person to maintain or regain good
health and to prevent illness. Health behavior reflects a person's health beliefs.
Behavior change refers to the environmental, personal and behavioral factors are
important in determining behavior. Behavior patterns, actions, and behaviors related
to health maintenance, to health restoration, and health improvement.

Therefore, health behavioral is any activities undertaken by an individual,
regardless of actual or perceived health status for the purpose of promoting, protecting
or maintaining health or not such behavior is objective effective toward that end.
Health behaviors and risk behaviors are often related in groups in a more complex
pattern of behavior refered to lifestyles.

Health behavior is as follow (Health Education Division Ministry of Public
Health, 2013).

Preventive health behavior refers to the practice of a person to prevent
diseases such as non-smoking, personal hygine (e.g. hand washing, wearing shoes,
water drinking, and defecation toilet).

Iliness behavior refers to a practice in which a person acts on symptoms.
IlIness behaviors thus involves the manner in whit individual monitor their bodies to
define and interpret their symptoms to be modified, and utilizes of sources of help as
well as the more formal health care system.

Sickness behavior is a coordinated change in adaptive behaviors that develop
in ill individuals during course of an infection. They are usually (but not necessarily),
came with fever and survival. Sickness behavior as a major motivational state of the
organism, organized in dealing with infectious diseaseslt has been suggested as
relevant to the understanding of depression and certain aspects of the suffering that
occurs in cancer. To practices that have been done after the outcome of the decision,
such as treatment medications, eating behavior, etc..

According to (Bo Kluea District Health Office, 2013), found that Bo Kluea
District, health risk behaviors were associated with the social dimension of culture
and beliefs of the people. The language of communication between health officials
and the public, it is an important issue to stimulate a person's behavior to prevention
of STH infections. Moreover, found that the geographical features of the highest
mountain (the Thai highlands) and border areas (Laos). The environmental is
conditions favorable to the growth of eggs and larvae of the parasite. The primary
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students more than 80 % of belong to the hill tribes. The parents of most students did
not have education. Most parents are agriculture and farming. STH infections among
school children are still a health behaviors issue that affects of students are as follows.

Most students found the habits stool defecation behavior outside (field / farm /
forest) with pit toilets (75%). Eating behaviors found that most students eat by
parents, which the parents like to eat unclean food such as raw cooked (e.g. spicy raw
fish, raw minced meat cooked, etc.). Access to health care systems do not facilitate
because a very rural and remote area.

Therefore, development during middle childhood allows children to expand
their skills easier. Such skills include intelligence and cognitive aspects. Children of
this age also absorb values, culture and the things occurring around them rapidly. It is
also the age period where children develop into their. Therefore, the purpose of this
research is to study how to prevent STH infections in primary school students aged
between 10-12 years old. This is a way to control and prevent STH infections since it
easier to adjust behaviors during middle childhood. Children can easily adjust their
behavior in order to fit in with others, they can evaluate theirself and compare
themselves to their peers. This will help motivate them towards development of
competence, self-criticism and self-esteem.

2.2 Knowledge of the Helminth

Helminth infection can be a chronic disease. It has been an ongoing public
health problem in Thailand and especially affecting children and youths in rural and
wilderness areas. Helminth diseases cause health problems that have great impact on
childrens development physically and mentally. The most common causes are due to
consuming unhygienic food and poor living standards (WHO, 2012). Rural people
usually do not defecate in the toilet; dislike wearing shoes while walking on the dirty
ground, eat with dirty hands and consume unclean or uncooked food. Such behaviors
result in the current spread of helminth disease. If the disease becomes chronic then
the chances of it leading to cancer is increasingly high, as well as causing death in
worst cases. However, the process of health promotion can help educate the public.
They can acquire the skills to prevent parasitic disease. Such prevention can result in
better behaviors leading to the improvement in the quality of life and sustainable
community in the future.

Helminths are classified as a species of parasites in which must inhabit another
organism (parasitism). Parasitism is when two organisms live together but only one
benefit from the other. Helminths continually compete for their host’s food and
usually often cause harm to their hosts. The host soon becomes malnourished and is
deprived of food. This can lead to death in animals, plants and people that have
helminth infections. Helminths classified into the endoparasitic group, are parasites
that live in the host’s organs, such as; lung, live, intestine, etc. Therefore, there are
many different kinds of parasites. Moreover, parasites are found in different phases,
for example; in the soil, grass, water, livestock and aquatic animals. Helminths in
insects can also cause vector born diseases such as in mosquitoes.
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Hosts are living organisms such as humans, animals or plants. Normally hosts
do not rely on nor benefit from the parasite. Instead they are being taken advantage of,
being used as the parasites’ shelter and food source. Parasites are divided into the
following types (WHO, 2012):

Definitive hostis an organism that the adult parasite inhabits. The parasite
lives in a certain part of the body and metamorphosis until it reaches its fertile phase.
When it is fully grown the worms start breeding through sexual reproduction in the
host. As for protozoan parasites in the definitive host, sexually reproduction occurs
alone or is a joined reproduction alone.

Intermediate host are living organisms. Sometimes the full grown adult inhabit
in a particular area in the body, it grows and metamorphosis from one phase to
another but doesn’t reach adulthood. The multiply through asexual reproduction.
Their life cycle can continue with or without the host. There can be more than one
type of parasite.

Paratenic host are living organisms in which the parasite harbors in the tissues
and does not multiply. It is where the parasite waits before leaving into a new
appropriate host.

Paratenic hosts are important for the spreading of parasites such as;
epidemiology of Angiostrongylus cantonesis where the snail is an intermediate host,
but the lizard is a paratenic host that can lead to infections in human beings.

Transport host are living organisms where parasites can live in the skin, hair or
spaces in the body such as the digestive tract. The parasite does not grow, does not
change in form and does not multiply. The only serve as a means of transportation of
the parasite. Therefore the host is an important factor the the spread of the parasite.

Reservoir hostare living organisms, mainly animals, not including human
beings. Helminths live in the host and grow until adulthood. Sexual reproduction also
occurs in the host. Normally the host can develop immunity against the parasite,
hence being able to live with the parasite longer without being harmed. Therefore the
host acts as reservoir for the helminths, being the main source for spreading the
disease in humans.

Accident host are hosts that are not normally considered as a host for the
helminths. The host is accidentally infected by the parasite. The parasite can grow
inside the host but will not reach its adult stage and hence not able to reproduce.

Three ways parasites can infect human beings:
By eating contaminated vegetables. (Examples: hookworms, T. trichiura)
Through the skin when walking barefeet. (Examples: Hookworms)

Through inhaling or eating parasitic eggs. It can also be sexually transmited.
(Examples: E.vermiclaris)

How parasites cause disease in the hosts depends on:

- The type of parasite. Some species are pathogenic while others are
not.
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- The size of the parasite. The larger the parasite the more harmful it
is towards the host.

- The amount of parasites. The higher the amount, the more
dangerous it is towards the host.

- The organ the parasitic is living in the host. Mostly the host has
immunity against the parasite but the immunity might decrease as
the disease becomes more severe.

According to (Edoardo Pozioa, 2013), estimated that over 40 million people
are infected with helminths in Europe and Asia. Moreover, EU citizens have been
found infected by STH infections. This is a growing public health problem.
Epidemiological investigations have shown that the increased prevalence of infections
of the intestinal worms. These all result from the lack of understanding causing people
to behave improperly when it comes to sanitary food consumption.

2.2.1 Soil-Transmitted Helminth (STH(

According to (WHO, 2013), mentioned about STH infections are among of the
most common infections worldwide and affect the poorest and most deprived
communities. They are transmitted by eggs present in human faeces which
contaminate the soil in areas where hygiene is poor. The type of helminthes infection
is as follows (WHO, 2013).

1. Roundworms (Nematodes) or soil-transmitted helminth (STH¢ infections or

Intestinal worms. Roundworms or A.lumbricoides) are long circular shape, alike
earthworms but the body is not divided into segments. It has a complete
gastrointestine system. The males look different from the females. The males are
generally smaller than the females. Roundworms that usually cause disease in human
beings are; A.lumbricoides, T. trichiura, hookworms, E. vermicularis, and
Strongyloides.

2Flukeworms (Trematode) have a flat body shape like a leaf. Each
individual fluke worms has two sexes and therefore can breed asexually, producing
eggs. The eggs will hatch into larvae known as miracidium, which can grow inside
shells and can multiply into more larvae called cercaria. Later, it may inhabit in other
hosts such as fish and frogs. Humans get infected when they capture and ingest these
animals. Blood flukes on the other hand do not rely on their hosts. When their larvae
leaves the shell it can enter humans through the skin. Flukeworms can be divided into
four types: Liver flukes (Opisthorchiasis), intestinal flukes (Fasciolopsiasis), lung
flukes (Paragonimiasis) and blood flukes (Schistosomiasis).

3. Tapeworms are flat and long in shape, alike ribbons or noodles. It has a
small head and a large body trunk. Tapeworms continually create new trunks
segments, gradually causing its body trunk to elongate. Segmates farthest to its head,
indicate that it is the oldest segment of the tapeworm. Tapeworms live in the small
intestine. They use their head to attach itself to the intestinal wall. Since it does not
have a complete digestive system it relies on the absorbtion of nutrients from its hosts.
Each body segment has both male and female sex organs. Tapeworms most
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commonly found in households and cause diseases are; Taeniasis saginata (in cattle
and buffaloes) and Taeniasis solium (in pigs).

However, the main species that infected people are with roundworms or STH
infections (e.g. A.lumbricoides, T. trichiura, hookworms, E. vermicularis). STH
infections are widely distributed in all regions of the World. Intestinal worms produce
a wide rang of symptoms, including intestinal manifestations (diarrhea, abdominal
pain), general malaise and weakness. For example; hookworms cause chronic
intestinal blood loss that the result in anemia etc. (WHO, 2013).

Previous studies have shown that there are many kinds of intestinal worms.
Each species are dangerous and have adverse effects on the human body. It can cause
disease in humans leading to health complications. Helminths are considered as a
parasitic species that live and feed on the human body (examples: intestine, muscles,
lungs, liver and stomache). Reports have shown that the parasitic eggs of STH
infections species are found highly in the stool of students. STH is a group of parasitic
nematodes, circular and small in shape. The impacts of the disease are that it can
cause malnutrition and anemia. It has also been noted that hookworms have also
caused deaths in many patients, whether directly or indirectly. Hookworms can lead to
heart failure since and individual hookworm ingests 0.097 ml of blood each day. This
can cause severe anemia, loss of protein and other nutrients in humans leading to
heart diseases (Keiser, 2008).

According to (Daon, 2000), explored the prevalence of helminth infections
(T.trichiura, A. lumbricoides, and hookworms). It has been a major public health
problem in the north, central and southern Vietnam. Results of the study showed that
the prevalence of diseases are caused by geographical differences. For instance the
coastal plains of the central area and mountainous areas are very moist and humid.
The prevalence rates of nematode infections were 0.5 - 89% of T.trichiura and 30 -
69% of hookworm. Moreover, reports from NIMPE (NIMPE, 2000), conducted a
survey in children under the age of 15 years showed that more than 70% of students
nationwide are infected roundworms, hookworms 60 %, and T.trichiura 40.0 %.

(WHO, 2010) reported on the prevention and control of infection against
parasitic worms. It was found that the most commonly found helminthes infections in
children are caused by helminth, whipworms and hookworms. Moreover, global
studies estimated that there are around 4,500 million people infected and 150,000
people have died from helminthes infections each year. The severity of the diseases
depends on the type and number of the parasites entering the body. It also depends on
the pathological condition inside the body and its ability to cause pathological
changes in organs. For instance, hookworms clasp onto the intestinal wall and ingest
the hosts’ blood causing anaemia and in worse conditions, heart failure. Trichina
parasites are able to move slowly along various organs such as the lungs, liver, brain,
spinal cord, which can cause neurological problems, unconscious, cholecystitis and
etc (Banchob Sripa & Mairiang, 2011).

Therefore, in this study researchers want to study STH infections in the small
intestine. Researchers also want to investigate STH eggs in correspondence to A.
lumbricoides, T. trichiura, hookworms and E. vermicularis that are detected in the
stools, under a microscope. This study will focus on primary school students since
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STH infections still remain a significant public health problem in this age group.
Students with STH infections can directly result in the prevelance of diseases, such as
anemia from the lack of iron. STH can also affect the intestinal absorption of
nutrients. This can lead to vitamin B12 deficiency, diarrhea, intestinal mucosa,
intestinal obstruction, jaundice, and pancreatitis. It can also have indirect effects such
as malnutrition. Insufficient amount of protein can affect the development of the
body and the brain. This can lead to memory and learning loss (WHO, 2012). Thus,
correct behavior in the prevention of intestinal parasites is extremely crucial. It is
particularly important that each individual is able to demonstrate the ability to take
care of themselves with regards to personal hygiene and disease prevention. This will
help them avoid behavior that leads to the risk of further STH infections.

2.2.1.1 Ascaris lumbricoides

The STH infection species is round worms found in the intestine. It is one of
the largest intestinal worm. The adult worms live in the small intestine and have a
cylindrical shape, long and slender tail. It can cause the disease known as Ascariasis
or Roundworm infection. They are soil-transmitted nematode where the adult worms
live in the intestines of people. This intestinal worms species have been found
dispersed throughout the world, especially in tropical and urban areas where people
have poor personal hygiene. The round worms prefers warm humid weather and
overcrowded communities, especially in the rough country of tribal groups (BGCD
DDC MOPH, 2013).

2.2.1.1.1 Factors that lead to the parasitic infecions

It is due to eating contaminated parasitic eggs from unwashed fresh
vegetables and unclean water. Children can also get infected by playing or walking
around the house with contaminated soil. Parasitic infections are found in all age
groups, sexes but mostly in children. Parasite eggs prefer warm conditions and usually
are found in the stool of children. This is due to bad personal hygiene, such as; not
washing hands thoroughly before eating and after defecating. Also children have
lower immunity to diseases than adults (BGCD DDC MOPH, 2013).

2.2.1.1.2 The life cycle of the Ascaris lumbricoides

Adult worms live in the small intestine and steal digested food in the intestine
of its host. Adult worms have the life span of 6 months to a year. Firstly, there are two
sexes; male and female. The female will lay about 200,000 eggs a day. The eggs exit
the body together with the feces. Secondly, eggs that have not been fertilized cannot
develop. Those that have been fertilized will develop into embryos from 10-21 days.
Thirdly, depending on environmental conditions (optimum: moist, warm and shaded
soil) when the larvae are eaten. Fourthly, the larvae pass through the intestinal wall.
Fifth, larvae pass along the veins to the liver and to the lungs. Sixth, the embryo will
develop into the right lung. Takes about 10 to 14 days. The adult will pass through the
walls of the alveoli and into the trachea, into the throat, and are swallowed. Lastly, the
adult will develop in the small intestine and cause disease. It takes 2-3 months for the
parasite to become a full grown adult. It can live for at least 1-2 years. It often spreads
in children because children tend to eat or play on the ground (WHO, 2013).

2.2.1.1.3 Symptoms
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- Irritability, fatigue, abdominal pain and nausea. In children, helminth may
come out during vomiting or even through the nasal cavity. Adult parasites in the
intestines compete for the hosts’ food and can cause malnutrition. If the parasites are
able to travel in the intestine or pancreatic ducts it may cause severe abdominal pain.

- Other symptoms include coughing. This may occur when the helminth is
traveling into the lungs.

Diagnosis : By stool examination for helminth eggs using a microscope.
2.1.2.1.4 Characteristics of helminth eggs found in the stool

Three particular species were found (BGCD DDC MOPH, 2013): Fertilized
egg — are normally found in the stools and has an egg shape. It is circular in shape
with a hard outer layer. The outer layer is rough and is brown-gold in color. The
middle layer of the egg is smooth, thick and colorless. The innermost layer is thin and
smooth. Inside the egg resides the yolk cell.

Unfertilized egg — is more longer in shape when compared to a fertilized egg.
The shape is unpredictable and has two layeres. The outer layer is rough, thin and is
yellow brown in color. The inner layer is thin and has Lecithin granules, of varios
sizes mixed together.

Decorticated egg — are both fertilized and unfertilized eggs. They do not have
an outermost layer. The egg has a smooth transparent layer. It is colorless and two
distinct layers can be visualized.

Treatment
- 400 mg of Albendazole. Two pills should be taken after one meal.

- This is for patients over the age of 2 years. If the patient has not
recovered and helminth eggs are still present in the stool, then the
medication should be repeated in 3 weeks time.

- 100 mg of Mebendazole taken twice a day for 3 consecutive days.

- Piperazine citrate, this drug is used when it is suspected that the
parasite is blocking the intestine passage or bilde duct.

- This medication will cause muscle weakness in the parasite.
305grams of piperazine citrate should be taken 4 times a day for 2
consecutive days.

Caution

Pregnant women and children under the age of 2 should not be taking
these medications.

2.2.1.2 Trichuris trichiura

Is a helminth disease caused by the Trichuris trichiura. It has a shape like a
whip and therefore is also known as the human whip worm. The adult whip worm has
a body that is divided into two parts. The face is small and long like the terminal end
of a whip. As for the tail, it is larger and resembles a whip handle. T. trichiura is
mainly found in tropical warm areas. Today, it is present in all regions of Thailand.
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The disease is mainly found affecting people in southern Thailand and tribal groups in
the mountains. The adult intestinal worms live in the terminal area of the large
intestine (WHO, 2013).

2.2.1.2.1 Factors that lead to T. trichiura

From eating and drinking contaminated food infested with whipworm eggs.
Specifically, it is the behavior of eating vegetables.

2.2.1.2.2 The life cycle of T. trichiura

The adult whipworms live in the large intestine, specifically in the secum. The
females will lay 7000-3000eggs per day and the eggs will exit with feces. (Ithe
eggs will fall onto the ground and when the temperature and air moisture is suitable
the eggs will grow, and two cells will appear. (2The eggs will develop into an embry

(advanced cleavage stage). (31t will become an embryo in contact. (41t then will take

30-15days to fully develop. After the eggs have been ingested it will hatch into its

larvae stage and grow in the small intestine. (41t will then become an embryo in the

large intestine. (SUsing the head and the body to bury itself into the colon wall. The

adult is about 4centimeters in length. The female will begin laying eggs after 70-60

days and has the lifespan of approximately one year (BGCD DDC MOPH, 2013).
2.2.1.2.3 Symptoms

- If there is only a small amount of intestinal worms the patients are
often asymptomatic or may have only abdominal pain.

- If there are a large number of worms it can cause diarrhea, chronic
pain, straining and bleeding in the stool.

- Adults may experience weight loss while children may not develop
well and have intussusceptions. In some cases where it is extremely
severe, the distal part of the intestine may protrude out (WHO,
2013).

Diagnosis

By stool examination for whipworm eggs using a microscope.
2.2.1.2.4 Characteristics whipworm eggs

Whipworm eggs are shaped like a beer barrel. It has a plug or cork at

both ends of the egg. The outer layer is smooth, thick, and is brown or brown-black in
color.

Treatment

25 mg/kg of Thaiabendazole after a breakfast and dinner. Should be taken for
3 consecutive days. 400 mg of Mebendazole after breakfast and dinner for three
consecutive days.

Caution
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Pregnant women and children under the age of 2 should not be taking
these medications.
2.2.1.3 Hookworm

Intestinal worms, affecting the small intestine caused by the parasite Necator
americanus and Ancylostoma duodenale. It can cause the patient to bleed, leading to
anemia. Hookworms are intestinal nematodes that are white -gray in color. The head
of the helminth bends up and slightly to the back, making it look like a hook. The
adult or mature hookworms live in the small intestine of hman beings. Infections are
mainly found in remote areas and tribes, and particularly among children (WHO,
2013).

2.2.1.3.1 Factors that cause hookworm disease

People with hookworm infections are due to walking barefoot on wet ground.
The embryo of the hookworms usually resides in the ground and will enter into the
skin of a person. In the wet ground, it contains an abundance of food for the worms
since it is often filled with the remains of rotting vegetation. This will allow the larvae
of the hookworms to thrive and live longer, thus causing the transfer of parasite into
humans to become easier (WHO, 2013).

2.2.1.3.2 The life cycle of Hookworm

The adult hookworm lives in the small intestine by hooking itself to the
intestinal linning. It will suck blood and water from the intestine. The female
hookworms lay about 6000-20,000 eggs per day. The eggs will exit the host through
the feces. 1) Then if the temperature and humidity is suitable, the larvae will hatch
from the egg within 1-2 days. Then it will enter its first phase called rhabditiform
larvae. It will grow in the ground or in the feces. 2) The larvae will start to molt into
its second larval stage. It will look bigger than its first stage and will take up to 5-10
days to grow. Then it will enter its third stage called the filariform larvae and will take
5-10 days to complete. This is the infective period. 3) At this stage the worm can enter
through the skin and enter the human host. 4) It will enter the blood stream and
transport into the heart and lungs. It will bore out of the lungs and into the esophagus
and then into the stomach, leading to the small intestine. 5) The adult hookworms will
normally leave the host within 1-2 years (WHO, 2013).

2.2.1.3.3 Symptoms

Area in which the intestinal worms’ larvae bore into the skin will cause a lot
of itching. Helminth larvae in the lungs can cause pneumonia, bronchitis, and
coughing. The adult helminth living in the intestine will attach and blood from the
intestinal wall causing blood loss, fatigue and anemia. In children it will lead to the
stunt of growth and intelligence. Development of children's learning becomes slower
than usual (WHO, 2013).

Diagnosis: By stool examination for helminth eggs using a microscope
2.2.1.3.4 Characteristics of hookworm eggs
Hookworm eggs are oval shaped like an egg. The shell is transparent
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when detected in fresh stool samples. Within the egg there is an egg being divided
into 4-6 cells

Treatment

- Normally if patients are pale they should receive blood or iron
supplements.

- 400 (mg) of Albendazole, 2 pills after a meal. For people over the
age of 2 years.

- Pyrantel pamoate (125mg/pill( which is about10-20mg. It should
be taken once a day for two consecutive days.

- 100 (mg) of Mebendazole. 1 pill after breakfast and dinner for
three consecutive days.

Caution

- Pregnant women and children under the age of 2 should not be
taking these medications.

2.2.1.4 Strongyloides stercoralis

Strongyloides stercoralis is a disease caused by STh infections or roundworm.
The adult of Strongyloides stercoralis has a spindle shaped, relatively clear body.
When viewed with the naked eye it looks alike a short piece of yarn. Its head is spread
of dead skin (cuticle). Protruding out in the front and rear are thin scales alike knife
blades, making it look like a pin. The adults live in the large intestine operculum to
the end of the large intestine part know as the rectum. The helminth is easily
contracted and is often infecting an entire family or of people living together in a
community school. Infections are mainly found in children than in adults (WHO,
2013).

2.2.1.4.1 Factors that cause Strongyloides stercoralis infection

The intestinal worms can affect humans when they eat the helminth eggs. This
especially has been found to affect small children that have just been born. Symptoms
include itching around the anus. Children will continually scratch the anal area
causing the helminth eggs to contaminate their fingers and nails. When the child puts
his hands into his mouth the helminth eggs then enter his body. Strongyloides
stercoralis can easily be contracted just by sharing clothing. Even though only one
family member is infected but the entire family will have to receive treatment.
Common places infested with pinworms are at schools, communities and nurseries
etc. (Bureau of General Communicable Diseases, 2013).

2.2.1.4.2 The life cycle Strongyloides stercoralis

Intestinal worms live at the beginning part of the large intestine. At night the
females will come out and lay eggs near the anus and die 5). The eggs will stick
around the anus or onto the bed sheets 1). The eggs become infective in 24-36 hours.
When the patient starts scratching the anus, the eggs will stick to the fingernails.
When patients eat their food with their hands the eggs will also be ingested 2). The
infection between people to another may be caused by four methods: The first method



29

is the most common which is the direct contact from eating eggs that stick to the
hands or nails of each other. Secondly, is by eating the helminth eggs acquired from
the bed sheets. Thirdly, eating the helminth eggs that are in the atmosphere. Lastly,
the eggs hatch into larvae and re-enter the large intestine. The eggs will develop into
larvae in the small intestine 3). It will develop into adults in the large intestine 4).
Their entire lifecycle takes about 1 month and the E. vermicularis have a life span to
about 2 months (WHO, 2013).

2.2.1.4.3 Symptoms

Strongyloides stercoralis infection is itching around the anus. Children are deprived
of sleep, irritability and have a loss of apetite. Some people scratch the infected area
until skin ulcers appear leading to inflammation and bacterial infections. Sometimes it
can cause inflammation of the vagina, abdominal pain and weight loss (Department of
Disease of Control. Ministry of Public Health, 2013).

Diagnosis

The method is by using a piece of clear tape to cover the anus. When the child
wakes up in the morning, remove the tape and put onto a glass slide for examination.
Which, observe by the microscopic parasite eggs to be found (Department of Disease
of Control. Ministry of Public Health, 2013).

Treatment
- 400mg of Albendazole
- Chew and swallow 100 mg of mebendazole
- Take one dose of 10mg/kg pyrantel pamoate
Caution

- Pregnant women and children under the age of 2 should not be
taking these medications.

Prevention and control of STH infections

According to (WHO, 2013), described about the prevention and
control interventions are based on periodic administrative of anthelminthics to a group
of people at risk, supported by the need for improvements in sanitation and health
education are as follow.

- Have good hygiene such as; continually clip nails. Always wash
hands before eating and after using the bathroom. Wear clean
clothes and bedsheets. Dry the bedsheets under the sun often.

- Eat and drink clean water. Especially was the vegetable with clean
water at all times before eating.

- Improve the use of utilities such as; water supply, garbage
sanitation and clean the household everyday.

- Do not walk barefeet when outside of the house and on the dirty
ground. Wearing shoes with heels will help with better prevention.

- Defecate into the toilet properly.
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- Feces that are used for fertilizers should be sanitized so that all
parasitic eggs are killed before using. For instance, laying out the
fertilizers in the sun for over 25 days.

- Educate people of the risks of getting the disease, how it can be
contracted and spread and how to prevent it.

2.3 Theoretical ideas related to the research
2.3.1 The Protection Motivation Theory (PMT)

Motivation theory of prevention was first introduced in 1975 by Ronald W.
Rogers (Mackay, 1992) and has been modified and utilized in the year 1983. It aims
to stimulate people into fear stimulus where the principal focus is shared in
correspondence with the Health Belief Model and Self-Efficacy Theory. It is a
combination of factors that contribute to the overall perception of the each individual.
This recognition is a link that will lead to changes in attitudes and behavior. The
Motivation theory is to help prevent disease focuses on how to evaluate perceived
information through communication. Evaluation of perceived information is from
medium that causes fear. This depends on the number of media responses and
monitoring the disease awareness (Rogers, 1997). Rogers have defined three variables
that causes fear, which are; the severity of the disease. (Noxiousness), the perceived
risk of the disease (Perceived Probability) and the effectiveness of response
(Response Efficacy) as shown in Figure 2 (R. W. Rogers, 1975).
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Figure 2: Traditional structure of protection-motivation theory of disease

Components that Central media Change in attitude
cause fear of knowledge intake
Perceived severity Severity
)Noxiousness) Assessment
Expectations of having Motivation Willingness
; the opportunity to be to prevent to give a
Perceived > in touch withthe ~ P the disease || response
Probability disease or to cope with
problems

Belief in the ability
to respon and cope
with problems

Response Efficacy |—p»

(Sources :) R. W. A. Rogers, 1975

The perceived severity of the disease (Noxiousness) develops from the use of
news and threats that certain behaviors can have serious consequences. The media is
important means of information that broadcasts news of life threatening diseases.
Messages that the media can help send out to the public are; fatal and cause death or
that it will not cause serious harm (example: minor lung irritant). Generally, the
information that causes more fear will result in change of the person's attitude and
behavior. However, some information that stimulates high the fear may not always
cause behavior change directly, but if stimulated with life threats it may encourage
behavior change. (Higbee, 1969).

According to (Mackay, 1992), noted that the process of recognition in
individuals towards the media can help them perceive the severity diseases. With a
stimulus it can also make individuals recognize the severity of the disease and result
in a change in attitude and behavior. Investigations have shown that the perceived
severity resulted in individuals to quit smoking cigerettes and drinking in order to
keep their body healthy. The study also found students that were educated about
abstaining from smoking decrease the number of car accidents.

Perceived Probability is by communicating health threats that will make
people believe that they are at risk, such as prevention and control, such as; the
prevention of AIDS in Mexico. They presented information with the intention of
reducing behavioral risks for AIDS and promoted that 1in 4 blood tests from male
homosexual are infected with the virus. They hope that people would become more
aware of the risk of infection. However, this method is still not the accurate way to
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make people perceive the risk of disease (Sutton, 1982). It is mainly based on the
decision of the individual himself.

Thus, to make a person follow suggestions sometimes they must know the
conditions of high risk for the disease. This also includes the positive outcomes by
following the suggestions. Yet, some conditions still remain questionable and
individuals need to continue to for more answers. High risk for the disease will affect
the willingness of individuals to behave in order to reduce their behavior. By using
questionares where respondents can vent their feelings in the messages is yet to be
studied further and if it can help change risk behavior in the sample group or not
(Mackay, 1992).

Response Efficacy is done by presenting information about the practice. To
reduce the risk of developing the disease which is through communication that causes
personal fears about health. The results showed that: A person aware of the
consequences of the implementation of the recommendations. helps reduce the
severity of the disease significantly (R. W. Rogers, 1975).

According to (Rogers 1976), found that in the past researches, by increasing
the expected effects together with an individual determination can cause behavioral
change, especially if the person knows that they are vulnerable to the disease. But
when a person has a serious health threat and there is no way to reduce the threat it
can cause a person to have a lack of reliability and support. Therefore there should be
specific support and teaching in order to make that the patients follow the instructions.
This can help sustain their willingness to continue to change behavior. Specific and
detailed teachings can help stimulate and increase an individual’s ability, making
them more responsible.

As a result, from the elements that cause fear, all three variables can be seen as
a one-dimensional health belief model (Health Belief Model). Perceived risk of
getting a health hazard (Perceived Susceptibility), recognition results are expected to
be derived from practice to prevent or minimize health hazards (Perceived Severity),
to recognize the results expected received from practices to prevent or reduce harm to
health (Perceived Benefits), and recognizing problems (Perceived Barriers).

This lead to Roger’s (Maddux, 1983) addition of another variable,
Expectations of their own abilities (Self - Efficacy Expectancy). It can be seen that the
theoretical motivation for the prevention of disease is based on the Health Belief
Model and expectation theory in ones’ own capabilities (Bandura A, 1977). Bandura
believed that psychological change depended on individuals self expectiations of their
own ability to make choices. This can be done in severy ways, such as; through
imitation, learning or teaching speech. Their abilities can significantly cause behavior
change and can become the foundation for other individuals to follow.

In summary, when a person is willing to comply with the recommendations
and suggestions, the messages should also be effective in helping the indivual. But
unlike other variables which appears as health threat that does not take into account
the person's ability to follow instructions. The experiments demonstrate the
importance of expectations in their ability to be used in the prevention of disease. A
study was made of a group that believed in their own control and another group that
did not believe in their control. It was found that those that believed in their own
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control believed that good health or illness depended on their own conduct and
behavior. This group also seeked further information to help them on the prevention
of diseases. For those that did not believe in their control supposed that their health
was up to their fate and chance. They did not intend to seek any further information
nor practices in the prevention of diseases.

The theory of motivation for prevention by Rogers has adopted all 4 of
variables, which are; the perceived severity of the disease, perceived risk of the
disease, priorities in the effectiveness of the response and expectations of their own
abilities. The recognition process can be listed into 2 types:

Threat Appraisal
Coping Response

The recognition processes is due to the source of information, which are; the
environmental, persuasion, learning through observation, and personality traits or
experiences of people.

The health hazard assessment consists of two characteristic; perception of the
severity of the disease and the perceived risk of the disease. This awareness will lead
to changes in attitudes and behavior. It may be an adaptive response for the individual
or cause desirable health behaviors such as; putting on the seat belt, stop smoking etc.
(R. W. A. Rogers, 1975). This may also have an adverse result such as; failure to
buckle up or start smoking. However, the key factors that help encourage unwanted
behavior change is self- satisfaction (Intrinsic Rewards) and external satisfaction
(Extrinsic Rewards) such as being socially accepted.

Evaluating and coping with problems consists of: awareness in
effectiveness of the response and expectations in their ability to avoid danger
(Bandura, 1969). This is a major factor that can lead to changes in unwanted behavior.
Factors that decrease hope in the effectiveness of the response are: inconvenience,
payments, not being appreciated confustions and hassles, complications and
inconsistencies in lifestyle (Roger, 1986).

To summarize the theory incentives for prevention. It is believed that the
motive for the prevention of disease is best when done:

- Individuals agree that it can result in health issues.
- Individuals feel that they are weak and are susceptible to risks

- Believe that by responding to the illness will help remove the
dangerousness.

- Individuals believe in theirself, that they can adapt, respond and
change their behavior completely.

- Positive results to adaption without expecting it is low.
- Obstacles that relate to adaptation or change in behevior is low.

By studying the motivation theory of prevention as mentioned above, it can
be seen that a person must believe in the severity of the disease. They must also be
able to understand the risk of disease. Hope in the effectiveness of their response and
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ability to act is correlated to their behavior and intentions. This will help individuals
achieve certain behaviors more effectively.

Therefore, health promotion activities to develop their own abilities can be set
into 4 categories) Bandura A, 1977(.

1. Creating actitivies for students, so that they can learn how to succeed on
their own )Performance Accomplishment) and perform successfully. This will help increase

their confidence, skills, create satisfaction, appreciation and encourage them to
modify their behavior etc. In order to allow students recognize their own success, the
follow methods should be taken into account:

- Sort the activities from easy to difficult

- Analyze and solve problems together in a group
- Getting support and help from other people

- Train to encourage oneself

2. Activities using examples from other people) Vicarious Experience). The

process of learning will emerge in the students when they observe examples and the
behavior of other people. This might allow them to feel similar to others and they can
see the positive and negative effects of certain behaviors. This will help them
acknowledge the true consequences and benefits of their actions. The activies can also
contribute to the child’s creativity, which acts as an incentivie in the development of;
decision, making efforts and diserable behaviors.

3. Verbal Persuasion is to encourage students and feeling accepted. To make
the children feel enthusiastic in doing the activities, be willing to decide and make
efforts in changing their behavior towards a more desirable direction. This includes;
providing information, training, discussion, analysis and problem solving in groups.
This can be done in group discussion and exchanging opinions with others.

4. Activities that stimulate emotional responses (Emotional Arousal). Emotion
stimulation results in the both the increase or reduction of a individual’s ability
(Bandura, 1969). The emotional stimulation level must be appropriately adjusted and
be consistent towards each child. For instance; the perception of the severity of the
disease and the risk of infection by inducing fear can help create expectation in the
effectiveness of the response and the ability to prevent certain diseases (such as STH
infections).

(Hadidjaja et al, 2002) showed looked at the relationship between A.
lumbricoides infection and cognitive function in elementary school children and
found that children treated with mebendazole showed significant improvements in
Progressive Coloured Matrices and Coding test. Children's learing ability to
concentration and hand-eye coordination has improved within 5 months of receiving
the intervention.

Therefore, in this research, modification of The PMT was made to
evaluate the acknowledgements of the activities. The variables used are; variables that
make people fear the severity of the disease (Noxiousness), perceived probability, and
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priorities in effectiveness of response (Response Efficacy) to modify behavior in
prevent of STH infections in students.

2.3.2 Experiential Activities Planner: EAP

Activity plan that is developed in conjunction with integrated PMT to help
students modify their behavior for STH infections protection. The EAP model is
activities that allow the instructor to visualize ways to help them change and update
their method of teaching. The students will also start their learning process manually.
This will help enhance the learning process for students, add curiosity and fun while
doing the activites. The learners are also able to make a link between learning and
their everyday life.

(J.D.Kvalsvig, 2002) comment that the biological mechanisms that cause are
unknown; it was difficult to know which aspects of cognition may be affected and
therefore measures to design appropriate cognitive measurement. Lack a standardized
battery of cognitive tests that have been the most significant obstacle in this area of
research. Improving helminth control programs need to know more about the different
types of worms, and the intensity of infection, causing cognitive impairment. They
proposed that the way forward is to take practical measures such as school attendance
or process learning in school.

(Satoto, 2002) suggested the challenges in the design of health programs for
school-age children are to ensure that the program can be sustainable. Theoretical
analysis had indicated that the health of school children may be improved with a very
low cost by a package of services such as nutritional supplements and health
education, delivered to children through the school system exists.

According to (Office of Welfare Promotion Protection and Empowerment of
vulnerable group, 2009), explained that the application of EAP 6 steps into the
activities will help encourage and benefit the child. The learners will become happier,
be able to ponder about the solutions to problems, be able to create a working
environment with their group and be able to incorporate their knowledge into the
activities. This will help the learner to differentiate between what is right and wrong.

(MAYA : The art and cultural institute for development, 2002) reported that
teaching plans for learning life experiences was design as a 6-step program. It was
developed to help teachers or instructors design teaching methods for their own local
school. They would be able to visualize th things that they had to improve in their
teaching methods, to help enhance the learning process for students. EAP was
improved from sequences of teachings (Introduction - Content Overview). EAP will
help unravel the content out into 4 distinct phases (EAP Step 2-5) and focus more on
fun to help stimuli the childs eagerness to learn. The link between learning with real-
life learners consists of six stages:

Warm Up — to create activities that are suitable to the learning environment
and will help prepare the students in the group. For instance, giving introductions to
the topic of study, relating problems to real life situations and the importance of the
study. It will focus on friendliness, relaxation, enchancing self-esteem, safe and
security, fun challenges and enjoyment.
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Problem Identification - In this process it will use open-ended questions. It
will help the children to practice their thining skills with the proper communication
methods. This will help them target the group of interest (reach) in which will
contribute to the group greatly throughout the entire study. This will also create the
feeling of condolence (emotion) and conception in the children.

Individual Exploration - after the child has a conception of the problem, the
study will try to find their own point of view of their problem. They would have to
make a standpoint that is different than others, according to the specific conditions
given. The criterion that is considered is using propositional activities and problems
that have already been suggested during Step 2. It is the part where things will be
inputed and the children can start processing. It will focus on the childrens ability to
innovate and understand the problems from their own perspective. Children are also
encouraged to come up with ideas that are related to problem solving. Afterwards, the
students have to come up with the output, as a project, such as through paintings to
show their expression and feelings.

Group Works — when all the members of the group have had a chance to
review their opinion about the issue and has come up with an conclusion, this activity
will take the results and input it. The group can therefore take the inputed results and
start brainstorming and processing further improvements in the thoughts, opinions and
resolutions in solving the problem. Brainstorming, is the process in which the students
discuss and come up with various contributions to help one another. Then children
can debate (Dialectical Discourse), come up with a thesis and antithesis, and then
conclude (synthesis) what they have found.

Communication - results will come out as a piece of work, such as; artistic
works. They will have to present their piece of work with the goal in spreading ideas
and persuasion. Furthermore, they will also have to be opening minded and accept
suggestions. After, the group will gather their feed back and the criticism that they
have received and improve their work according to the suggestions. At this stage there
will be more activies, so that the children can present their presentations and
demonstrate their ideas, as well as discussing it with others.

Debriefing - to help the students understand the process of learning, content,
improvement, and changes in their actions. The General Director will talk, discuss
and ask questions during or after the lessons. After the teachings, the group will begin
exploring; their feelings towards the study (feeling), if they recall anything (recalling),
understanding (comprehension), their options (options) and opportunity (commitment
and action). The activites will take into account; comparing knowledge before and
after the course, allow the student to understand the difference between their old and
new experiences. This will help the students come up with new conclusions or
perceptions in their experiences. It will help the students learn how knowledge,
understanding and attitudes can be applied in their daily life. It will also help the
students experience other things, need to expand their knowledge in things, and help
reinforce learning experiences (over learning).
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2.3.3 PHAST step-by-step Process

This research application in the implement using Participatory Hygiene and
Sanitation Transformation Series (PHAST) step-by-step (WHO, 2000). To prevention
of STH infections primary school children in Bo Kluea district. PHAST step-by-step
means application guidelines for the implementation of activities and a new model for
health behavior change to preventing infections STH and increase self-esteem in
students (WHO, 1995). To improve health behavior and personal involvement
between parents, teachers and students to motivate and stimulate the health care
facilities. Seven step planning to school based intervention by PHAST (WHO, 2000)
for protection STH infections as follow;

Step 1: problem identification refers a school stories are designed to help the
group to express concerns important and issues facing its school. Health problem in
our schools is intended to focus the discussion on issues related to health. At the end
of the two groups to identify key issues that should be decided if and STH infections
are a major problem, as it should be. It also would be interested in and willing to
follow the process through to the next stage.

Step 2: problem analysis: this step is four activities as follow;

(1) Mapping the toilet, drinking water, and sanitation in schools to allow
students to practice critical thinking situations near their self and health problems,
personal hygiene issues, which may lead to STH infections.

(2) Individual Exploration: to analyze their advantage and disadvantage, poor
hygiene, and behavior that affect by the game to participate in the brainstorming.
Students to practice hygiene, sanitation, and identify how these can be good or bad for
health, such as washing, eating, and wearing shoes.

(3) Investigating school, students to collect and analyze information about the
actual practice in school and house families students. What students are actually doing
it can be compared to what the group has discovered a healthy or unhealthy and poor
hygiene behaviors activity.

(4) Participation: perceived severity of infection STH, perceived probability of
disease in school and at home students how to prevent the spread of germs, including
the circuit as the cause of the disease, how to prevent fecal contamination of the
environment and lead to disease. Expectations of the intended behavior of health care.

Step 3: Planning for solutions refers to communication and group work for
activities about blocking the spread of the STH infections to help group members
discover how to prevent or “Blog” STH infections from being spread through the
transmission path identified in the previous activity.

- Add skills training for students to exploration and analyze the health risk
behavior of becoming infected with STH infections. Selecting the barriers
helps the group to analyze the effectiveness and ease of action to block the
transmission routes and choices they need to take action themselves.

- Take of male and female students in the school to self-help groups
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identify who would are able to perform more tasks to introduce the necessary changes
to prevent STH infections. After this step, the researcher activity is to give students
brainstorming the issues expected to prevent and identify ways to prevent STH
infections in school. Therefore, teachers and researchers together to motivate students
self-efficacy to prevent STH infections.

Step 4: Selecting Choose refers to activities that focus on threat appraisal to
help students recognize, noxiousness, and perceived probability that this recognition
will lead to changes in attitudes and behavior, including activities to improve
sanitation in schools and student activist groups to assess the health situation in the
school and the decision to change it are want to make it better.

- Performance accomplishment by the students to analyze and solve problems
together in group activities include vicarious experience of the model. Activities to
improve hygiene habits to help groups make decisions that hygienic behavior and it
want to work with in school.

- Activities to stimulate emotional affect , reduce or increase the ability of
individuals in this activity requires students to develop skills of critical questions that
will help the group members have the opportunity to ask questions and get feedback
of participants , which increases confidence and self-reliance of the group. The
teachers motivate the students and researchers fear the expectations of the
effectiveness of the response and hope that they have the ability to prevent the STH
infection.

By the end of this step, the group will be informed to select about the facilities
and hygiene behavior it needs to improve.

Step 5: Planning for new facilities and behavior change refers to
communication processing activities as a part of the expression is the art of drawing
and the changes are planned to help groups plan action steps for implementation
solutions will be decided.

- Verbal persuasion to convince the students to be motivated to participate in
the activities planned for the students to be responsible for the planning, writing,
posters and a card for a name in the paper for perceived susceptibility, perceived
severity, perceived benefits, and perceived barriers.

- Identify what might be wrong to allow a group to see the problems with the
plan, and how to overcome them. Debriefing the group to think about possible
problems in the implement of the plan and devise way of overcoming them. The
students to implementation group discussions to review, what was learned or decided
in the previous activity.

Step 6: Planning for monitoring and evaluation refers measuring the frequency
specified for the progress of this have to do and who will be responsible for doing it.
The learning outcomes for the students to understand the interaction of previous
experience with a new experience and response efficacy for behavior change
prevention STH infections.

- This activity, students will be more involved in the writing. Using
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drawing and writing little as possible for example: writing the words on the
chart, students can be placed in a drawing to represent the activities / facilities they
need to carry / under the heading of the target. Student drawings or symbols can be
used to represent ideas or words.

- Students can choose symbols such as flowers, birds or colors to represent
themselves to put on the charts under the heading of who will be responsible for the
activities or ensuring that they are implemented.

Step 7: Participatory evaluation refers after the teacher has planned; it may be
two or three months after the start of the program. The evaluation after
implementation will be done by questionnaires, interviews and observation.

- Participatory evaluation should involve people as much as possible from
teachers, parents as well as other school officials, and perhaps represent from the
neighboring community. This step is to assess knowledge, attitude and practice of
students' behavior to prevent STH infection and reflect the level of individuals and
groups.

2.4 Relevant Research related

(Watkins WE, 2002), studies the effect of deworming indicators of school
performance in rural Guatemala. Of 246 children studies, 91% with ascariasis and
82% trichuriasis. These children were randomly assigned to receive either
albendazole or placebo at baseline and again 12 weeks later and followed for 6
months. Comparison of the treated and placebo groups found no positive effect of
deworming in reading, vocabulary, or attendance, but eggs counts were lower in the
treated group. It is thus clear that there is correlation between STH infections and
cognitive function. However, the mechanism by which worms affect cognitive
function remains to be clarified. Found that undernutrition with or without anemia, is
a contributory factor.

(Filippo Curtalea, 2003), wanted to improve the health status of the Behera
population and wanted to check the effectiveness of “cost effective”. Filippo used
action research design, with a sample of 1,408 people between 6-12 years old. He
used Intervention School Health program integration activities for infection control of
STH fascioliasis in students and and those with anemia. By using focus group and
discussion, the results showed that Schistosoma mansoni infection consistently
reduced the prevalence of STH in endemic areas. After children recieved School
Health program , it was found that childrens ability to communicate had increased.
After comparing the data, after the students went through the activities, it was found
that children became more aware of the disease significantly. Students who join the
program had better hygiene. It was also found that children were not receiving enough
support from the government and the Ministry of Health in Egypt. There should be
more improvements and strategies to help improve the nation. In addition, the School
Health Program should be able to promote health in school students efficiently.
Activities that use paintings as a means of communication can help communicate to
children easier, and so that the child can later practice what they have learnt. Therfore
| should be applied and integrated into the curriculum of local schools. So before
evaluating the foundation, there should be plans made to help control and prioritize
the importance of problems. By analyzing the foundation of the student and
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experience, researchers will have to explore the local schools so that they can
integrate, optimize operations and monitor the students well. This will help enhance
application performance. The interventions that are both effective and cost effective
settings and school systems established and comprehensive health service delivery:
there are teacher more than nurses, more school than clinic. Ministry of Education and
Health of the countries to work together to deliver the package.

(Yuan, 2005), studies about the CD and supplement material to evaluation of
methods to increase the knowledge of students and enhance case management
practice with chemotherapy for Schistosomiasis. This research was a pre-post-test
design. Samples group grade students in elementary schools. -selected 30 schools for
the study were assigned to the experimental group or control group randomly and
pretested. Their applications education intervention such as the film's comic
discussions, video-recording, print material, face-to-face, resolved to CD, integrated
intervention, the story line bundles (not staged). They provide teachers and experts to
conduct activities in this research. Application 5 steps for intervention; stepl: process
& program for teachers, step2: explain objective to parents and students, step 3: show
film to parents and students, step 4: classroom discussions among students and
teachers, and step 5: exercise by students. In this study, one group was exposed to the
intervention, while the other group does not. The control group received normal
teaching. Conduct research Junshan District, Hunan Province. This district has 153
villages, 125 primary schools and about 219,900 people. There are two
schistosomiasis in station control is responsible for this control. Questionnaires and
focus group discussions were used to observe the behavior as a tool for evaluation
before and after intervention. The results showed that cartoons are the following: (i)
the risk of a dangerous disease (ii) the severity of the disease, aware of the signs and
symptoms of the disease, (iii) perceived of barrier: comply with the deadly disease
screening and treatment, (iv) perceived of benefit : to know the place for the
examination and treatment if necessary. After intervention found that 99.8% in the
experimental group achieved higher scores than the control group, while that 16.7%
of the control group. Not different between the two groups with respect to attitudes
towards adherence to screening and treatment for schistosomiasis. However, the
differences found between the two groups post-intervention in the experimental group
96.4% said that they would send stool specimens to detect, 98.0% have a blood
sample, and 98.2% said they would use drugs if they has a disease. In the control
group, 31.3% and 32.1% were willing to let the stool samples, and 40.0% said they
used the drug. Behavior observations after the intervention found that significant
differences between the two groups (experimental and control groups) during the
post-intervention (P <0.001), experimental group higher score than control groups.
Children in the experimental group also performed better than children in the control
group for routine screening for schistosomiasis. The findings in this study show that a
carefully designed program of study will be useful for both children and their families
with information on prevention and treatment schistosomiasis. Intersectoral
collaboration holds the promise of delivering the intervention research for a better
understanding of schistosomiasis and better case management. The partnership for
child development is to promote the school health dissemination and communication
initiatives with partner agencies and school practices. To promote the programmes to



41

achieve better health, hygiene among school children, it is necessary to promote basic
education for all children.

(Sian E Clarke, 2008) studies examining the effectiveness of school-based IPT
in reducing anemia improving classroom attention focusing and educational
achievement. This study was stratified and cluster randomized designs by double-
blind, placebo-controlled trial of IPT was conducted in 30primary schools in western
Kenya. Schools were randomly assigned to receive treatment (sulfadoxine-
pyrimethamine with amodiaquine or dual placebo). The children in classes 5 and 6
(aged 11-16 years) using a computer-generated list of children aged 5-18 years were
treated at three during the four months (IPT n = 3,535, placebo n = 3223). The
intervention group used dose sulfadoxine-pyrimethamine three occasions within a
period of 12 months (once at each school) and health education in the classroom. In
control group received placebo tablets were more than three consecutive days each
time. They survey the soci-demographic and assess height and weights were measured
to calculate body proportions and indices. For logistical reasons, the only children in
classes 5 and 6 were asked to provide stool samples, which are checked under a
microscope for eggs using the Kato-Katz technique. Primary outcome is the
prevalence of anemia, the concentration of hemoglobin lower than 110g / L.
Secondary outcome were evaluated through a survey cross posted 12months post
intervention. Analysis by intention to treat, both exclude children with missing data
and protocols. The results showed that the school based delivery of IPT one per term
period significantly reduced the prevalence of anemia and asymptomatic parasitaemia
in semi-immune school children in Kenya. In addition, found that parasite treatment
two years to all children. Both intervention and control groups to reduce parasitic
infections and anemia in both groups from the beginning. And found similar results in
increased levels of parasitic infection to study nutrition at the track as well as the
evidence to believe that there is no impact on anemia. The primarily due to decrease
in malaria parasitaemia. The results also show the benefits of the treatment of malaria
in the interest of the students and teaching in sustainable classroom make students
more knowledge. School health programs provide an effective vehicle to control
anemia and improve the education of school-age children living in developing
countries. The program is used for solving the problem. Our findings also show a
possible benefit of integrating malaria control program in wider school health. These
results now need to be replicated in different settings epidemiology. Further research
is also needed to determine the feasibility of the implementation of the method and
the long-term benefits of education.

(Khalid Massa, 2009), compared the effects of community-directed treatment
(ComDT) and School Base treatment on the prevalence and severity of
schistosomiasis and STH in children. The sample groups were pupils aged 10-15
years old, conducted in Umba Division Lushoto district, Tanga region from March
2004 to March 2005. It used randomly selected samples of 1,140 from 10 schools.
Those infected with schistosomiasis received the drug praziquantel (40. mg / kg. body
weight) and those infected with STH were treated with albendazole (400 mg). They
used community-directed (ComDT) and School Base treatment approach assessment
with a 12-month follow-up. The sample groups’ feces were observed using the Kato-
Katz Cellophane thick smears for S. mansoni, A. lumbricoides, T. trichiura and
hookworm infections. After the tests, the village was given medication every three
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months. The study found that the prevalence of STH, hookworms was mainly found
infecting the community. Community-directed treatment (ComDT) compared to a
School Base treatment found that ComDT was statistically significant. The prevalence
of STH increased with age. As for the prevalence of A. lumbricoides decreased with
age, while the prevalence of hookworm infection was significantly increased with
age. From the 12 month follow up, it was found that the prevalence of Schistosoma
mansoni and Trichuris trichiura infections were similar between ComDT and a
School Base treatment. It showed that age differences were related to the prevalence
of S. haematobium infection, in the group age <9 years old it decreased significantly.
The results showed that the method ComDT did not vary from School Base treatment
in reducing the prevalence and intensity of schistosomiasis and STH infections among
children, but ComDT should focus on support and stimulating student behavior, self-
protection and support, encouragement, whether directly or indirectly. As for School
Base treatment, it should monitor and follow up on patients in long-terms. It was
found that; 1) To cover students more, ComDT can reinforce and increase awareness
to help guide the school. ComDT can be integrated to help prevent infections in the
target group. Fishermen and farmers in high endemic areas a School Base treatment is
the proper format to reduce the prevalence of STH. This can cover more people and
applied in researches, which is needed to help evaluate the possibility of integrating
the ComDT with a School Base treatment with praziquantel and albendazole in the
control of Schistosomiasis and STH prevalence rate.

(Chulaporn Sota, 2010) studies the compare of handbook to prevent liver fluke
during a media guide and CD media among primary school students in the 4 school,
PhuWiang district, Khon Kaen Province. This study used quasi-experimental design.
Sample size of 152 subjects and divided into two groups, the first school were 82
students to received health education to protect liver fluke by used a handbook. The
comparison group was 70 subjects who had been taught about the health of the liver
fluke by used VCD media. The data were collected using gquestionnaires before and
after the intervention. The results showed that after the intervention, both groups had
an average score of knowledge, attitude, perceived severity higher than before the
implement significantly (p <0.001), but did not difference between the two groups.
After the intervention, both groups had an average score of perceived susceptibility,
benefit, barrier, practice, higher than before the operation significantly (p <0.001), but
no difference in experimental group. No difference between the experimental and
comparison groups before and after intervention. Results parasite found that students
parasitic (1.84 %) by the liver fluke most parasitic and others parasites. Concerns of
student teaching for liver fluke two useful guides and teachers need to understand
clearly the need for VCD. Teaching methods should include the integration of content
about the impact that the disease caused by personal behavior. The use of video as a
medium for teaching health education and handbook the parasite to increase student's
interest is not boring and can be applied. Among these materials were several booklets
on STH infections and its control takes the form of a comic strip format to inform
children of how infestation occurs and what can be done to prevent it, as well as
importance of personal hygiene, healthy environment and staying healthy.

(Vicente Y. Belizario Jr., 2011) studied and compared the prevalence and
intensity of STH infections in IP and non-IP school children in the selected
communities of Davao del Norte. To describe and compare are the nutritional status
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of the two groups. The groups had to measure their body portion and their level of
hemoglobin was determined. This study used cross sectional study design. The
selected villages/schools under the municipality of Carmen, Kapalong, San Isidro and
Sto. (%46.0) 264students in the sample IP were tested using the Kato-Katz to find
the quality and quantify STH infections while nutritional assessment was based on
hemoglobin and nutrition based indicator such as weight-for-age (WFA), height-
forage (HFA), and Body mass index (BMI). The results showed that prevalence
among IP children observed to be significantly higher non-1P school children. It was
also found that %34.1had STH infections, while % 5.9had severe infection.
Prevalence accumulated in infant school with IP that was significantly higher than in
non-1P children at %39.0and %29.9respcetively (P = .(0.021The overall prevalence
of children had below normal WFA is % 29.9, while HFA and BMI was below
average for age was % 42.8and % 14.9, respectively. For those examined, % 8.3had
lower hemoglobin - no significant difference was observe between nutritional status
with parameters of IP and non-IP school children - parameters parasitologic. It was
found that by being able to access the IP community, was to help provide them with
quality health care, including mass drugs administration (MDA), activities to promote
health, health service quality and access to care, sanitary toilets and clean water. By
creating programs to promote health and behavior change, personal hygiene and
nutrition to help meet the needs of the community, will help solve problems
continually in the future.

(Carli M. Halpenny, 2013) studies to examine the influence of the spatial
patterns of infection and factors used in household and individual growth and
transmission of Ascaris lumbricoides, hookworm and Trichuris trichiura during the
second round of infection continued in preschool children in poverty in rural areas of
Panama. This objective of the study 1) to compare the growth and infection in three
STH 2) identify and describe the characteristics of the regional space of the
prevalence of infection is high, and 3) determine the relationship of personal factors
(age , gender, height for age, intensity of treatment before using the toilet ) ,
household factors (density, household wealth index based on household assets |,
crowding , household , education of the mother ), and regional factors (resident in
clustered high prevalence) with the intensity of infection for STH infection in
preschool children. Used spatial cluster analysis. Intervention: using the observed
behavior, stool samples and treatment. The study was designed to assess STH the
infection and reininfection 2 in treatment and infection during the 16-month sample
(one cycle: infection 9 months from July 2008 to April 2009; Round 2: 6 months of
infection. April-October 2009). Therefore, the analysis of household 250 and 356
children (153 households with children have 1 eligible child, 88 with 2, and 9
households with children 3 people have) feces were collected at seven visits,
household and more information from the questionnaire and body given over three
times more households. The rusults found that the prevalence and intensity of
infection returned to baseline levels following treatment. Our use of spatial analysis,
the difference between infection STH, while the Trichuris and hookworm were
detected and overlapped in a region characterized by the development of poverty
(measured by the HWI and low density of households below). No clustering space
was detected for Ascaris shows; see more homogeneous distribution throughout the
region. They found differences between hookworm and affect the relationship
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between the household and individuals in driving growth and infection in both region
and household variables into the model after controlling for hookworm and the eggs.
Model of infection for Ascaris include personal factors (baseline age, gender) in one
or both of the infection as well as the two factors used in household, education,
maternal and HWI interesting. The importance of efficacy in detecting narcotics,
especially with Trichuris. As well as, the possibility of using various treatment
alternatives or parasites. Improve both regional and sanitation at household level and
environment hygiene is necessary to reduce the STH is extremely important for the
growth and development of stunted children may be susceptible to hookworm and
parasitic infections that together control a comprehensive program that includes short-
term disease control in developing long-term economic capacity, infrastructure and
sanitation.

(Matthew C. Freeman, 2013), studied the effect of School-Based WASH
program which was used to reduce STH infection after treatment, compared to
students that received deworming alone. 2) Want to evaluate the health effects after
updating School-Based WASH program and diarrhea. Total of 40schools; 20schools
in the experimental group and 20in the control group. Form the research
“Investigation was a cluster randomized trial” assessed the impact of the improved
WASH program and STH infections in primary schools. This research compared the
patterns of infection STH in students that have been “deworming alone”. It was
divided into experimental group and control group, operating in eastern and southern
Nyanza Province, Kenya using randomly selected samples. The used “a random
number generator in Microsoft Excel” (Redmond, WA) to randomly select and
evaluate the results before the first trail, with baseline of 2 times; at 8and 10months.
All students in the school (Both experimental group and control group) were treated
for STH by using drugs alone, albendazole (400mg). Students’ stools were then
randomly checked for STH by using the Kato-Katz method. The study found that
characteristics and cluster-aggregated data for school and community-level variables:
showed that % 98.30f the school group samples and the control groups had the same
baseline. For instance “age”, the mean age ( 11.2years), both in the experimental and
control group showed low family status, incomplete household latrines and were
unhygienic. Most mothers only completed primary school, less than % 400f the
schools had access to water during the dry season, % 51.00f the students experienced
soil eating at home and at school. Only 5 %5.0had the habit of wearing shoes; in the
experimental group weas % 45and in the control group it was found that % 60.00f
girls wore shoes than boys. Deworming alone cannt fully eliminate STH infections if
the school and commuty lack the proper facilities. Other than that, researches had
found that the prevalence of infections decreased )OR= 0.56, 95% CI= 0.31-1.00) and
egg count RR=0.34, CI 0.15-0.75) of lumbricoides infections —did not find
prevalence rate )Trichuris trichiura, hookworm, or Schistosoma mansoni reinfection (
and had a statistically significant impact on the experimental group — by increasing
the provisions and hygiene of students, water quality and change in behavior, can help
lower the incidence of STH infection greatly. It was also found that the amount of the
impact is most likely due to sex and the species of parasite infecting the child.

(Panatchaporn Chantapong, 2013) studies the knowledge of the infected liver
fluke infection and risk behaviors of high school students, liver fluke in Khon Kaen
Municipality. To assess the knowledge and understanding of risk behavior related to
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liver fluke infection that has much validity to be used in the planning of public health,
including expansion to educate public to better understand the causes of liver fluke
infection and risk behavior modification infection following liver. This descriptive
study was conducted in the High School Office Education Area School District 25
(Spm. 25) in Khon Kaen Municipality of the third school term 6,508 the total sample
size was 504 and the sample concentration the 11 clusters (classes). Measurement
tools in the study of a customized questionnaire are divided into three parts: 1) general
information, 2) knowledge of liver fluke infection, 3) risk of liver fluke infection.
Data were analyzed using descriptive statistics. This studies analytical statistics
including Mann-Whitney U test and Kruskal Wallis test. The resulths found: %71.5
lack of awareness about liver fluke before and 65.2% had a moderate level of
knowledge. The comparing knowledge scores by gender, educational level, academic
performance (GPA), and had no knowledge of the liver fluke found a school and used
to get knowledge of the different scores perceived severity about liver fluke
statistically significant. The pathological behavior found that the 90.7% (95% CI:
85.43, 94.29) lacks the stool to check for eggs. Health behavior such as eating habits
can choose to eat it, but there are some who still follow traditional beliefs and cultural
behavior, means scores of risk in eating behavior at the risk of liver fluke infection by
gender, academic performance (GPA) are used to get knowledge about liver fluke and
not the result of the parent's income class parents with determinant of risk behavior
significantly different statistically. Intention to change behavior found that 45.78%
not sure that will not eat them. Comclusion suggested focus on (1) promoting the
knowledge of liver fluke infection and disease caused by liver fluke, (2) campaign to
promote health behavior (e.g. safe eating behaviors, hygienic practices), (3) students
should be given the detection of fecal egg to screening and treatment of those found to
be infected with parasites.

(Wang, 2013), studies about community-based health intervention to improve
the people of knowledge of schistosomiasis, improve attitudes positive towards
testing infection and treatment, reduce transmission behaviors facilities including
defecating in the field, and water exposure, motivation, and self-protection, included
wearing personal protective equipment (PPE) for reduce skin contact with
contaminated water potential water sources. This study was designed and conducted a
cluster randomized controlled education intervention trial that targeted among 706
adults from rural areas in 28 villages in Sichuan, China. Studies assessing the effect of
interventions on five endpoints: (1) knowledge schistosomiasis, (2) attitudes towards
infection testing and treatment, (3) the use of personal protective equipment (PPE),
(4) reducing field defecation, (5) and reducing dermal contact with potentially
contaminated water sources. The results showed that people in both the intervention
and control groups showed improvement in attitudes, knowledge, and a reduction in
the field defecation in the survey follow up survey. The discussion of results of our
intervention trial found that no statistically significant difference between the
intervention and control groups in four endpoints - three types of attitudes and
behavior - defecation, PPE wearing and WC. And both groups showed improved
significantly in the longitudinal, knowledge, attitude and defecation behavior although
relatively large improvements were seen in the intervention group. However, there
was little evidence to indicate that there is a statistically significant difference
between the two groups regarding and endpoint. Participation in the intervention
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group was associated with age, gender, occupation and education. Our study shows
the short-term intervention, health education may not be effective in improving
knowledge schistoso miasis or in the adoption of health-protective behaviors. This
may be partially due to the learning process that occurs among people under survey
and control over others. Considering the difficulty of the occupation-related behavior
change and enhance knowledge ingeneral, long-term education programs should be
considered in the future.



CHAPTER IlI

METHODOLOGY

3. 1 Research Methodology

A quasi-experimental study with two groups pretest and posttest was used. The
participants consisted of males and females who are studying elementary education at
the Bo Kluea district that are divided into the experimental and comparison groups.
The data was collected three times: the first time before the intervention implement,
the second times after the complete intervention immediately, the third times at
follow-up of 3 months, while follow-up after the end of the intervention. The research
model as follows:

Figure 3: Research design

Experimental group
End of intervention

Baseline
ays
sl
Olr Tl OZ, TZ O?}) T3
I || || | I |
[T I | I I I I | ' |
x1 x2 x3 x4 x5 x6 x7 x8 M1 M2 M3
mmmmmmmmen 8 weeks------------- > <3 months follow up>
Comparison group
04, Ty Os, Ts Os, To
I I I O | |
I [ [ I I I | T T
1 2 3 4 5 6 7 8 M1 M2 M3
S 8 weeks ---------------- > <3 months follow up>

01 and O4 means to data collection at the pretest in the experimental and
comparison groups before in the intervention.

O, and Os means the 1% data collection immediately after the intervention
(follow-up 1).
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O3 and Og means the 2" data collection at 3 months after the end of the
intervention (follow-up 2).

T, and Ty means baseline detection of stool in the students to the number of eggs
of STH infections in the experimental and comparison groups before the intervention.
Those who are STH infected in order to ensure status at the baseline. The intervention
group was conducted right after treatment.

T, and Ts means the 2™ to examined for STH infections (stool examples) at follow-
up 1.

Tz and Tg means the 3" to examined for STH infections (stool examples) at
follow-up 2 (3 months after the intervention).

X1-Xsg means to the participatory learning school-based intervention include
seven steps by ten activities (applied of PMT based on activity EAP and PHAST step-
by-step process) for the experimental group. The intervention in this study including
10 activities and was implemented 8 weeks. Each activity was conducted in every
Wednesday afternoon in the auditorium at school. Each activity was requested the one
activity per week and using 1 hour 30 minutes to complete the task.

M;-M3 means to shows the follow-up is 3 months after intervention with the
interview questionnaire.

For the comparison group at the end of the experiments and were measured
immediately after the intervention, and 3 months follow-up, similar to the
experimental group. In the comparison group will receive regular instruction. They
would receive knowledge about the prevention of STH, the brochure, poster and guide
for the various methods.

3.2 Population and Sample
3.2.1 Target Population

The target population in this study using a purposive selection, with the
following criteria:

- Nan province, a province in the north, with high rates of STH
infection.

- Selection school in the Office of Basic Education Commission in
the Bo-Klue district Nan province

- The school with the following criteria in the selection process:

- The prevalence of helminthes from fecal specimens more
than %?20and the prevalence of STH infections at least 5%.

- The school with the students race LUA and local learning
together. The primary student’s grade 4-6 at least 30
people.

- Ecologically (a high altitude areas and a humidity region
and forested areas).
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- There is no intervention on the STH infections in school of
Bo Kluea district.

- The samples school was selected based on the availability
of schools to provide facilities.

- Director of schools, teachers, students, and family of
students to voluntarily cooperate in the study.

3.2.2 Samples

The sample of male and female are primary school students, the second

semester at the school who are willing to participate. The sample was random
sampling of students from the experimental and comparison groups.

Inclusion criteria

- Students who have a fecal check for helminthes eggs STH by
Modified Kato-Katz.

Primary students were male and female aged between 10-12 years.

During the study, they live with a parent or caretaker.

Students and parents a voluntary, willing to participate, and
provide consent form.

Students can read and write.

Exclusion criteria
- Students and parents cannot participate throughout the study.
- The student change to study in other school.
- Students who leave school during the research.

3.2.3 Calculation of the sample

The sample size in this study was calculated according to the formula
from (Lemesshow, 1990)

n = (Zo + Zp)* 20d ?
(M1 p2) ©
n = Sample size estimation
Z, = Standard scores for the Type I error=5% =1.96
Zg = Standard scores for the Type Il error=10% =1.28

od
comparison groups after the intervention = 9.34

Coefficient of variation the difference between the experimental and

e = Average of the data in the experimental group = 51.22

L2 = Average of the data in the comparison group = 45.32
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(Chulaporn Sota, 2010)

(1.96+ 1.28)% x 2 (9.34)?
(51.22—45.32) °
52.61
~ 53
The minimum sample size needed for each group of 53 subjects.

>
1

However, in order to prevent cases lost to follow-up intervention studies and missing
information, 20% is added. The number of samples in each group will be 60 students.

3.2.4 Sampling techniques

The experimental group and comparison group using multi-stage sampling as
follow:Step 1 Using purposive sampling. Selected sample in the primary students
grade 4 - 6, at the Bo Kluea district. All the students have ability to read, write,
critical thinking and analyze and disputable comparing the standard of Bo Kluea
District. There are reports from the Bo Kluea District Health Office to show the
prevalence of the problem.

Step 2 Selected a school with the prevalence of helminthes from fecal
specimens more than %20. A school with criteria all seven schools from all schools
15 schools include Ban Bo Yuak school (30.0%), Ban Sapun school )44.0%(, Ban
Sawa school )22.0%(, Ban Huai Pong school )40.3%(, Ban Na Khwang school
)41.0%(, Ban Sop Mang School )52.0%(, and Than Phuying Sa-Nga Ing Khulanon
school )35.0%( (BGCD DDC MOPH, 2013).

Step 3 Selected the prevalence of STH infections more than 5%
(BGCD DDC MOPH, 2013). The school follows the criteria for selection; Ban Sapun
school )8.0%( (n=65), Ban Sop Mang school (n=67) )7.0%(, and Than Phuying Sa-
Nga Ing Khulanon school )5.7%( (n=25).

Step 4 Selected the school with the students race LUA, Mlabri, and
indigenous group learning together and the primary student’s grade 4-6 at least 30
people. Therefore, there are two schools that are eligible for selections are Ban Sapun
School )8.0%( (n=67) and Ban Sop Mang school (n=65) )7.0%(. Student’s interest
and researchers submit an application for parents or caretaker to allow students to
participate in research. The samples was divided by simple random sampling into 2
groups and randomly selected using a lottery in the experimental and comparison
groups.

Both groups are a major feature that is similar to the school's curriculum at the school.
General information on the features, including age, marital status, residence, personal
expenses, and no differences in any issues, the environment, society, and the economy
are similar (geography). Therefore, they are similarity (Homogeneous) of the
experimental and comparison groups.



Figure 4: Flow chart selection criteria of the experimental and comparison groups
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3.3 Research Instrument

3.3.1 Measurement to collect data

This study used two methods of the measurement as follows;

3.3.1.1 The data collection instrument used in this study was a self-
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administered pre-post intervention and control questionnaire - collected by teachers
and research assistants independently. The questionnaire was divided in to 4 parts as
following:

Part 1 Demographic and Socio-characteristic divided into three parts: the first part is
the students as follows; age, gender, religion, health status, history of STH infections
and treated helminthes, health behavior etc. The second parts are the parents or
caretaker such as; family of income, education level of the parents or caretaker, father
and mother occupation, etc. The third parts are environments such as; type of housing
and health services. The items are choice questions and open-ended questions.

Part 2 Knowledge about STH applied from reviewing of the literature based on PMT
(WHO, 2000), (Department of Disease of Control Ministry of Public Health, 2009),
(R. W. A. Rogers, 1975) as following; noxiousness: the causes of disease symptoms,
parasite life cycle, and impact of helminthes infections STH. Perceived probability
helminthes infections STH: personal hygiene (e.g. eating behavior, drinking water,
washing hands with soap, wear rubber boots or shoes, and defecation behavior). It is
both a positive and negative. If the answer is correct, then get 1 point and if the
answer is wrong, then it gets O points. The Bloom's concept is reference to be divided

into categories three levels (Bloom, 1968) as following:
Good level 80% and above (11 - 14 point)
Moderate level 60% - 79% (8 - 10 point)
Low level Less than 59% (0 - 7 point)

Part 3 This part of the questionnaire was to test attitude toward preventive STH
applied reviewing of the literature (WHO, 2000), (Unicef, 2004), (Bureau of General
Communicable Diseases Department of Disease of Control Ministry of Public Health,
2009) basic concepts from PMT (R. W. A. Rogers, 1975) such as; self-efficacy to
prevent infections STH (e.g. perceived severity, perceived probability, response
efficacy, and behaviors intended to prevent STH infections) toward infections STH.
The answer was rated using a scale from 1 - 3, which represent agree, not sure, and
disagree. The students to choose only one answer for each question, the questions
were both positive and negative (Rating Scaled), which the answers was marked on
the following scale.

Positive statement Negative statement
Agree = 3 points = 1 point
Not sure = 2 points = 2 points
Disagree = 1 point = 3 points

An appropriate idea refers to answer the question of agree in a positive
question and disagree in a negative question. An inappropriate idea refers to answer
the question of disagree in a positive question and not sure or agree in a negative
question.

From the rating scale of the above state criteria was used to evaluation
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attitudes toward preventive STH are rank three levels. The Bloom’s concepts are used
as reference to categorize the levels as following (Bloom, 1968).

High level 80% and above (48 - 60 point)
Moderate level 60% - 79% (36 - 47 point)
Poor level Less than 59% (0 - 35 point)

Part 4 Prevention behavioral towards preventive STH applied from literature and
reviewing of the literature (WHO, 2000), (Unicef, 2004), (Bureau of General
Communicable Diseases Department of Disease of Control Ministry of Public Health,
2009). Applied basic concepts from PMT (R. W. A. Rogers, 1975), which about the
behavior about eating behavior, drinking water, washing of hands with soap, wear
rubber boots or shoes, and defecation behavior etc. This part of the questionnaire was
intended to assess prevention behavioral towards prevent STH infections by
measuring the frequency of the activities.

Often refers practice 5-6 days per 1 week.
Seldom refers doing at least as 1-2 times per month.
Never refers having do not done it before.

The rating scales are 1, 2, and 3 for the answers often, seldom, and
never, respectively. This study evaluates the two periods: immediately after the end of
the intervention term follow-up of 3 months. Questions are the positive and negative.
Is a scale (Rating Scale) and students can be choosing to only one choice. To assess
preventive behavior, a score rating are based on criteria of (Bloom, 1968). Divided
into categories three levels as following:

High level 80% and above (16 - 21 point)
Moderate level 60% - 79% (12 - 15 point)
Poor level Less than 59% (0 - 11 point)

3.3.1.2 Biomarker screening for the STH infections. After and follow
up three months in the intervention, all participants obtain stool examination.
Parasitological data was collected analyzed by the research team consisting of nurses,
two teachers, and two of the Medical Laboratory Scientists of Bo Kluea Hospital and
DDC, MOPH, Thailand. All participants were provided with a labeled container and
instructions on how to collect and return the fecal samples. We asked participants to
bring samples to the researchers the morning after the container were given, but to
ensure time for participations, the researcher team remained in the school and
community for at least two full days. A wet mount microscope slides was prepared to
identify of helminthes infection and a portions of the sample was preserved using the
Kato-Katz technique (WHO, 2012). Any participants with any STH (Ascaris
lumbricoides, Trichuris trichiura, Hookworms, Strongyloides stercoralis) in any
sample was considered positive.

3.3.2 Experimental Instrument

There are two part of the experimental instrument
3.3.2.1 Participatory learning School-Based intervention
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The instrument utilized in this Participatory learning School-Based
intervention was adapted from based on PMT (R. W. Rogers, 1975), EAP (MAYA :
The art and cultural institute for development, 2002), PHAST step-by-step process
(WHO, 2000), and reviewing from the textbook on STH education. The syllabus
includes ten activities from seven steps. The program was implemented as two
months and will help on a weekend so that it would not interfere with the student’s
formal education. This instrument consists of the following components.

(1) Teaching materials: integration of activities of the EAP such as
warm — Up (game & worksheet), problem identification (brainstorming and drawing
paper), individual exploration (music and water paint), group works, communication
(educational brochures and posters about STH), debriefing (discussion).

(2) Activity plan: application based on PHAST step-by-step process all
seven steps, ten activities. Integration based on PMT about knowledge attitude and
prevention behavior toward preventive STH infection will intended to encourage
students to take part in the learning process. In this study, school health teacher to
teach students and has served on the teaching process. Content knowledge in teaching
was integrated in accordance with the principles and activities appropriate to the
context of students and teachers. The researcher and research assistant support and
monitor closely.

3.3.2.2 Diary for motivation behavior change

The researcher was created by application of PMT in the preparation of
their application form ready for use, the frequency of prompting students to prevent
behavior of STH infections. By the parents included questions about activities that the
parents motivation or reinforcements for student behavior in preventing STH
infections. Reinforcements and compliments about the eating behavior, drinking
water, wear rubber boots or shoes, washing hand with soap and foot care, defecation
behavior, perceived severity and effects of the disease.

3.3.3 Research instrument designs;

- Revising the contents of STH infections, and the structure of the PMT, EAP, and
PHAST step-by-step process from books, textbooks, documents, journal, interviewing
teachers, students and other relevant resources.

- Determining the scope and structure of the contents to cover all the factors and
variables study, design the questionnaire and measurement to cover all the objective
as well as establish rating scale.

- Having the questionnaire revised by a supervisor and specialists in order to check
the content validity.

3.3.4 Validity and Reliability Test
Testing was used in this study consists are as following:

A panel of third experts measures the content validity of the tool. The expert included
the first public health who is experts about STH infections and second expert
advisors. After that is resolved in the implementation of the recommendations in order
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to check their understanding of language and accuracy before being applied to the
implementation.

The implementation instrument was pilot study with the students are similar
characteristics to the subjects of 30 students and will in order to check whether the
student could understand the language. The reliability was calculated as follows:

Part 2 the questionnaire test reliability coefficient was 0.898 and using
measurement of the KR-20 (Kuder, 1937).

- The reliability of the questionnaire was examined by analyzing for internal
consistency by using of KR-20 and Coefficient (Kuder, 1937). It was found that
internal consistency for the knowledge was 0.898.

Part 3 the questionnaire test for reliability coefficient using Conbach’s
alpha Coefficient was 0.816

Part 4 The validity of the content were then used to update the appropriate
amendment to the comprehensive content and language understanding, once again, to
the proposal of the advisors and experts.

3.3.5 Research Procedure and methods of data collection

Applied to the teaching EAP and PHAST step-by-step process to ensure that
everyone are the skills to participate in the exchange and learning from (MAYA : The
art and cultural institute for development, 2002), (WHO, 2000) experience. This study
using school-based intervention has been carried out for the seven step and ten
activities in which the study based on PMT of concepts, theories, and research related
to the development of school-based intervention with experts and advisors quality
check before the implementation. There are three phase in the process as follows:
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Phase | : The preparation

1.

Researchers asking the permission to conduct the research project
from the president of school and school health teachers.

Coordinate operations with the Coordination with the Director of
the school, school health teachers, parents, and students involved
for approval to conduct the research.

Researchers coordinating authorities or those involved from the
District Health Office Bo Kluea and professionals STH from the
public, private agency and NGO in the area for help training the
research assistants.

Meeting with the director of the school, school health teachers, and
parents or caretaker was put to the objectives and methods of this
study. Preparation of the researchers and research assistants.
Training teachers of the school in the experimental group about
knowledge of STH infections and EAP techniques by a team
professionals from DDC, MOPH. Duration of training: 1 day in the
period between 9.00 am - 3.00 pm.

A meeting with parents, local administration, public health
officials, and the teachers of the school to continue to provide
social support to students in the experimental group.

An orientation was held in order to familiarize the students with the
study procedure. All subjects will have informed about the program
and agreed to participate and signed an informed consent before the
intervention.

Stool examination forms each student before the intervention in the
experimental and comparison groups. To examined for the number
of eggs of STH infections in feces with Kato's thick smear
technique. Medical scientists staff at the hospital Bo Kluea to be
checked

The students of both intervention and comparison groups was
treated by albendazole 400 mg (2 tablets) each time. Those who are
STH infected in order to ensure status at the baseline. The
intervention group was conducted right after treatment.

Phase Il : The research procedure

In the experimental group as following:

Week 1:

After allowing the researchers to collect data from the experimental group
received 8 weeks by seven steps ten activities as school-based intervention . The
details of the training are as follows:

1. Before the intervention, the researcher collected by interview of general
information, demographic and socio-characteristic of the students, parents or
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caretaker demographic, knowledge, attitude, and preventive behavior toward
preventive STH.

2. Researchers suggest speakers and clarify the steps of the activity period of 8
weeks. Activity per week, the first time is 1 hour 30 minutes, in which the activity
will not impact on teaching and the benefits to be received.

Step 1: problem identification at this step there are two activities as
following;

- Activity 1 focused on warm-up the students to each other in a relaxing and
entertain way to break the ice and smooth school-based intervention. The students
delved into the situation present and commonly problems found in school. The
students will get the change to think and discuss on the topic of beliefs and the cycle
of STH infection. The purpose is to encourage students to give their opinions and
expectations of the program as well as what they want and do not want. This activity
attempted to help students in opening their minds and accepting the school-based
intervention.

Week 2:
Step 1: problem identification (nexts)

- Activity 2 generating comprehension, self-acceptance to promote and
motivate the students to participate in process learning. The speaker information to
students about the objectives of the program and activities details, as well as what the
program expected from the students. This step refers a school stories are designed to
help the group to express concerns important and issues facing its school. Health
problem in our schools is intended to focus the discussion on issues related to health.
At the end of the two groups to identify key issues that should be decided if and STH
infections are a major problem, as it should be.

Step 2: problem analysis components of the teaching activities as following;

- Activity 3 this activity belonged to the performance accomplishment, vicarious
experience, and verbal persuasion such as (1) mapping: practice critical thinking
situations, (2) individual exploration: brainstorming, (3) investigating school, and (4)
Participation: perceived severity, expectations. In this step the students divided into
groups’ present situation and problems in school, looking at the parasitic disease that
normally happened in schools, reflect the ideas and opinions about their own
preventive behavior, and discussion the topic of STH infection.

Week 3:

Step 3: planning for solutions components of the teaching activities as
following;

- Activity 4 this activity focuses on the attitude toward STH infections the
activity fitted the stage self-help groups: brainstorming: expected to prevent and
identify self-efficacy to prevent STH infection. This activity was coping response and
information about the life cycle helminth STH infections.

- Activity 5 this activity belonged to the emotional arousal and
communication. This activity was observing and critical thinking situations the
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student, individual exploration, family, and community, behavior that perceived
probability STH infections. Divide students into groups to learning how to frame and
control the ideas and express their opinions and experiences.

Week 4:
Step 4: Selecting Choose components of the teaching activities as
following;

- Activity 6 to activities that focus on threat appraisal to help students
recognize, noxiousness, and perceived probability, performance accomplishment,
stimulate emotional affect, ability of individuals, and self-reliance of the group.
Divide students into groups to learning how to preventive and share with your friends.

- Activity 7 this activity belonged to the verbal persuasion the teachers
encouraged to create incentives to prevent the acceptance for students to participate in
activities with interest by brainstorming and drawing paper.

Week 5:
Step 5: Planning for new facilities and behavior change

- Activity 8 the teaching of comics for students to communication processing
activities as a part of the expression is the art of drawing and the changes are planned
to help groups plan action steps for implementation solutions was decided. Verbal
persuasion, responsible for the planning, writing, posters and a card for a name in the
paper for perceived susceptibility, perceived severity, perceived benefits, and
perceived barriers, group discussions to review, what was learned or decided in the
previous activity.

Week 6:
Step 6: Planning for monitoring and evaluation

- Activity 9 the frequency specified for the progress of this has to do and who
will be responsible for doing it. The learning outcomes for the students to understand
the interaction of previous experience with a new experience and response efficacy for
behavior change prevention STH infection. Student drawings or symbols can be used
to represent ideas or words.

Week 7:
Step 7: Participatory evaluation

This week teachers summarize and review what the students have learned to
recognize and can be applied in everyday life. In addition, teachers assign students to
write how to protect themselves at school and home, have students put the
information written to the board in class for students to express their opinions and to
enable students to understand the results of the behavioral risk behavior prevention of
STH infections.

Week 8:

- Activity 10 after the teacher has planned; it may be two or three months after
the start of the program. The evaluated after implementation by questionnaires,
interviews and observation. This step is to assess knowledge, attitude and practice of
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students' behavior to prevent STH infection and reflect the level of individuals and
groups.

- The second to examine for the number of eggs of STH infections after
intervention with Kato's thick smear technique. Medical scientists staff at the hospital
Bo Kluea to be checked.

In the comparison group
Week 1

Information collected prior to the start of training, knowledge of STH
infections and by investigators interviewed questionnaire similar to the experimental
group. After that, the researcher explained the benefits to be received and distributed
materials about the prevention of STH infections, the brochures, and guide their
practice for prevent STH infections.

Week 2- 8

Comparison group has been studying and teaching normal the curriculum.
Then, in week 8, the comparison group was assessed by questionnaire at one time to
assess knowledge, attitudes and preventive behavior, to protect them as similar with
the experimental group receiving the documents from the research. Then, there was a
follow up after the teaching normal curriculum, which is followed by 3 months of the
original questionnaire. The second to examine is similar to the experimental group for
the number of eggs of STH infections.

3.4 Ethical consideration

1. Respect for persons to confirm that they understand, willing participants are
asked to sign a consent form for their acknowledgement.

2. In this study participants aged less than of 18 years with consent form
research, the consent from to be enrolled by their parents or caretaker consent to
participating volunteers.

3. Director of the School of consent in the study.

4. Approval from the Ethical Review Committee of University of Phayao
(HE-57-02-04-0001).

3.5 Limitation

1. Quasi-experimental design causes the selection bias due to lack of random
assignment and not have true control. This study has single blind method because
only participants do not know which group they are. So this study might have
measurement bias.

2. The study was carried out only two primary schools in Nan, Thailand. So
the finding of this study cannot generalize to every primary school in Nan.
Furthermore, two primary schools in this study serve only rural population so the
results of this study represent only rural area.

3. This research cannot control the information given by the school and the
mass media. However, it was assume that the information received from other
resources in both experimental and comparison groups are not different.
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3.6 Data analysis

After collecting data from interviews to verify the accuracy and completeness using
the computer program determines the reliability of statistical significance level 0.05
(o = 0.05) was acceptable or hypothesis. The statistical used in this study was
described as follows:

1.

Descriptive statistics for analysis of socio-demographic characteristics by
computing of the percentage, mean, standard deviation in the experimental
and control groups.

Chi-square test to compare the proportion of socio-demographic
characteristics between the experimental group and comparison group.

Chi-square test or Fisher exact test incidence of STH infections after the
intervention in the experimental and comparison groups at each of the two
time periods.

Independent t — test to compare the knowledge, attitude, and preventive
behavior between the experimental and comparison groups at baseline,
follow-up1, and follow-up 2.

Paired Samples t — test to compare for baseline and follow-up 1 means
difference of knowledge, attitude, and preventive behavior within the
experimental and comparison groups at baseline, follow-upl, and follow-
up 2.

Generalized linear model for Considering the change at difference follow
up times when compare baseline on the incidence of STH infections
(categories data).

Repeated measure analysis of variance (ANOVA) was used compare
difference on knowledge, attitude, and preventive behavior (at baseline,
follow-upl, and follow-up 2). For continuous outcome, General Linear
Model (GLM) repeated measures ANOVA was used to assess the effects
of interventions. Repeated measure analysis of variance (ANOVA), overall
intervention effects (Not time specific) were assessed in the multivariate
tables and tables for within-subject effects.



Table 1 Data Measurement (1/1)

Variable / Outcome

Outcome
measure

Method of analysis

Reason

Independent variables
- Baseline socio-
demographic
characteristics

Age Interval scale
Gender Nominal scale
Ethnicity Nominal scale

Health status

Nominal scale

History of STH

Nominal scale

1.Descriptive statistics

(percentage, standard
deviation, mean,
median and range)

2. Chi-square test

1. To analysis the
data baseline socio-
demographic
characteristics in the
experimental and
comparison groups.

2. To compare the

infections proportion of socio-

Health behavior Nominal scale demographic
characteristics

Family of income Nominal scale between the

Education level Nominal scale experlmental and
comparison groups.

Father’s occupation Nominal scale

Mother’ occupation Nominal scale

Type of housing Nominal scale

Dependent variables

-Knowledge about Continuous 1. Independent t-test 1. To compare

STH Ratio difference between

2. Paired Samplest —
test

Nominal scale

3. Chi-square test

-Attitude towards Continuous 1. Independent t-test
preventive STH Ratio
2. Paired Samplest —
test
Nominal scale | 3. Chi-square test
-Prevention behaviors | Continuous 1. Independent t-test
towards preventive Ratio

STH

2. Paired Samplest —
test

Nominal scale

3. Chi-square test

the means score in
two unrelated
groups at the three
time periods
(baseline, follow-up
1 and follow-up 2
program in the
experimental and
comparison groups).

2. To compare the
mean score within
the two related
groups at the three
time periods
(baseline, follow-up
1 and follow-up 2
program in the
experimental and
comparison groups).
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Table 1: Data Measurement (1/2)

Variable / Outcome

Outcome
measure

Method of analysis

Reason

Dependent variables

- Incidence STH
infections

Nominal scale

1.Chi-square test

To compare
proportion STH
infections
between the
experimental and
comparison
groups.

Categorical

2.Generalized linear
model

To determine
whether or not
changed has
occurred over
time.

KAP baseline at
baseline, follow-up
1, and follow-up 2

(Continuous)

Repeated measured
ANOVA

To determine
whether or not
changed has
occurred over
time.

In this project, to
compare average
at three different
time periods for a
single group of
subjects.
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3.7 Obstacles and strategies to solve the problem

Parents or caretaker of students may not be easy, and understanding of the activities.
We had planned to explain the purpose and benefits of this study with them.



3.8 Budget
1. Hiring of research assistants (5 persons)
(5 x 300 x 90 = 135,000)
2. Material
Computer and stationery
Training of Interviewers (lump sum)
Documents processing
Data collection cost
Travelling expenses
Stool examination (Lab test) (lump sum)
Preparation of research report costs
Miscellaneous
Total

35,000

50,000
50,000
5,000
4,000
10,000
20,000
2,000
2,000
278,000
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Baht

Baht
Baht
Baht
Baht
Baht
Baht
Baht
Baht

Baht



3.9 Administration and time schedule

Table 2: Administration and time schedule

Research activity/Mount

2013

2014

10 1

-

[N

Action Plan

1. Review of related
literature

2. Writing a proposal
consulting advisor

3. Research design

- Contact the director of the
church

- Prepare a questionnaire
- Ethic consideration
Implementation activities:

4. Data collection for the
Pre-test intervention and
control groups.

5. The program of
intervention group

6. Data collection for the
Post-test intervention and
control groups.

7. Follow up 2 after the end
intervention

Data Analysis and
Summary

7. Report

8. The advisor to determine
the recommendation

9. Binding and presentation
of the research finding

A

A

A

A

\4

A

A

v

v

A

\ 4

\ 4

v

A




CHAPTER IV

RESEARCH RESULTS

This quasi-experimental research examined the effectiveness of participatory
learning school-based intervention toward knowledge, attitude, preventive behaviors
STH and incidence of helminthes infections among primary school students. The
experimental group was in Ban Sapun school, Dong Phaya Sub-district and the
comparison group was in Ban Sop Mang school, Phu-fa Sub-district. The
effectiveness of the intervention program was assessed by using adapted from based
on PMT, EAP, PHAST step-by-step process (MAYA : The art and cultural institute
for development, 2002; R. W. A. Rogers, 1975; WHO, 2000), and reviewing from
the textbook on STH education. Stool examination forms each student immediately
after the end of the intervention term follow-up of three months in the experimental
and comparison groups. This chapter focuses on the results of the study. The results
are represented in the following four parts: (1) Demographic and Socio-characteristic,
(2) the effectiveness of Participatory Learning School-Based intervention, as analyzed
with both repeated measures analysis of variance and comparing the difference in the
incidence STH infections between immediately after the end of the intervention term
follow-up of three months in the experimental and comparison groups. (assessment of
effects of the model group on intervention-related behavior).

4.1 Data analysis of baseline characteristic

Independent t-test for continuous data and chi-square test for categorical data
were conducted to test the difference in baseline characteristics between the
experimental group and comparison group. (Characteristics for which p<0.05 were
adjusted for when assessing the effect of the intervention).

4.4.1 Demographic and socio-characteristics, health status, history of
STH infections and treated helminthes, health behavior, the parents or caretaker, and
household environments (independent variables)

Independent T-test results are shown in Table 3. The participants in baseline of
this study consisted of students primary school including the experimental group (n =
67) and comparison group (n = 65). They were similar in both groups: nearly half
(43.2 %) of participants in the experimental and comparison groups were ages 10
years, 47.4 % in the experimental group and 52.6 % in the comparison group.

Study level: More than 44.7 % of participants in both the experimental
and control groups in studies grade 4. The participants in the experimental group were
67 students, 44.1% were male and 57.8 % were female. The participants in the
comparison group were 65 students, 55.9 % were male and 42.2 % were female.
Statistical testing showed there was no statistically significant difference in both
groups on study level, ages, and gender (p=0.137, 0.079, and 0.116 respectively).

Ethnicity: Nearly half (39.4 %) of ethnics were Lua, 35.8 % in the
experimental group and 43.1 % in the comparison group. There was 29.5 % of Indigenous
Nan Hill tribe, 26.9 % in the experimental group and 32.3 % in the comparison group.
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There was 31.1 % of MlaBri, 37.3 % in the experimental group and 24.6 % in the
comparison group. Statistical testing showed there was no statistically significant
difference in both groups (p=0.308) (Table 3).
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Table 3 Number and percentage of the participants categorized by study level, ages,
gender, and ethnicity in the experimental and comparison groups (N=132).

Experimental Comparison

Categorical Variables Total group (N =67)  group (n = 65) P-value
(N=132) n (%) n (%)

Study 0.137a
Grade 4 59 (44.7) 29 (49.2) 30 (50.8)
Grade 5 40 (30.3) 25 (62.5) 15 (37.5)
Grade 6 33(25.0) 13 (39.4) 20 (60.4)

Ages
10 years 57 (43.2) 27 (47.4) 30 (52.6) 0.079a
11 years 42 (31.8) 27 (64.3) 15 (35.7)
12 years 33(25.0) 13 (39.4) 20 (60.6)

Gender 0.116
Male 68 (51.5) 30 (44.1) 38 (55.9)
Female 64 (48.5) 37 (57.8) 27 (42.2)

Ethnicity
Lua 52 (39.4) 24 (35.8) 28 (43.1) 0.308 a
Indigenous Nan Hill tribe 39 (29.5) 18 (26.9) 21 (32.3)
MaraBi 41 (31.1) 25 (37.3) 21 (24.6)

* Significance at p <0.05
% p-value are calculated using Exact test

Health status of students: About 15.2 % students of disease, 50.0 % of both groups
had students of disease (Table 4). The participants had underlying medical problem,
more than 65.0 % of anemia, 25.0 % of malnutrition, and 10.0 % of heart,
respectively. Only 3.0 % of participants had underweight (weight/age). 97.0 % all
both groups the experimental group and the comparison group about weight/age was
normal weight. Only 10.6 % of high/age was under high (stunning), 9.0 % in the
experimental group and 12.3 % in the comparison group. About 17.4 % of nutritional
statuses of students were underweight (wasting) was underweight (wasting) than the
standard. Statistical testing showed there was no statistically significant difference in
both groups on students of disease, weight for age, high for age, and nutritional status
of students (high/weight) (p=0.941, 0.056, 0.532, and 0.286 respectively) as presented
in Table 4.

History of STH infections and treatment: More than 62.9 % of the participants
never stool examinations. 45.8 % in the experimental group and 54.2 % in the
comparison group. Only 14.4 % of the participants had helminthes, 68.4 % in the
experimental group and 31.6 % in the comparison group. More than half (54.5 %) of
participants do not know ever history of helminthes. Overall, 118 participants (89.4 %)
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during past 3 months, have been treatment dewormed, 94.0 % in the experimental
group and 84.6 % in the comparison group. Statistical testing showed there was no
statistically significant difference in both groups on stool examination and history of a
helminthes (p=0.137, 0.206, and 0.079 respectively) as presented in Table 5.

Table 4 Number and percentage of the participants categorized by health status of
students in the experimental and comparison groups (N=132).

Variables Total Experimental Comparison P-value

group (n = 67) group (n = 65)

(N=132) n (%) n (%)

Students of disease 0.941
Yes 20 (15.2) 10 (50.0) 10 (50.0)

No 112 (84.8) 57 (50.9) 55 (49.1)
Underlying medical problem 0.964°%
(n=20)

Anemia 13 (65.0) 7 (53.8) 6 (46.2)

Malnutrition 5 (25.0) 2 (40.0) 3 (60.0)

Heart 2 (10.0) 1 (50.0) 1 (50.0)

Weight for age (W/A) 0.056
Normal weight 128 (97.0) 67 (100.0) 61 (93.8)
Underweight 4 (3.0) 0(0.0) 4(6.2)

High for age (H/A) 0.532
Normal high 118 (89.4) 61 (91.0) 57 (87.7)

Under high (stunning) 14 (10.6) 6 (9.0) 8 (12.3)

Nutritional status of students 0.286

(H/W)

Normal weight 109 (82.6) 53 (79.1) 56 (86.2)
Underweight (Wasting) 23 (17.4) 14 (20.9) 9(13.8)

* Significance at p <0.05
& p-value are calculated using Exact test
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Table 5 Number and percentage of the participants categorized by history of STH
infections and treatment in the experimental and comparison groups (N=132).

Categorical Variables Total Experimental Comparison P-

group (n=67) 9rOUP (n=65) value

(N=132) n (%) n (%)
History of STH infections
and treatment
Stool examination 0.137
Ever 49 (37.1) 29 (59.2) 20 (40.8)
Never 83 (62.9) 38 (45.8) 45 (54.2)
History of a helminthes 0.206%
Yes 19 (14.4) 13 (68.4) 6 (31.6)
No 41 (31.1) 18 (43.9) 23 (56.1)
| do not know 72 (54.5) 36 (50.0) 36 (50.0)
During the past 3 months, 0.079
have been treatment
dewormed?
Yes 118 (89.4) 63 (94.0) 55 (84.6)
No 14 (10.6) 4 (6.0) 10 (15.4)

* Significance at p <0.05
% p-value are calculated using Exact test

Health behaviors of students: Only 11.4 % of the participants households do
not have own toilet. 60.0 % in the experimental group and 40.0 % in the comparison
group. About that does not have a toilet, there was 66.7 % of them with cousin, 20.0
% of forest, and 13.3 % of farm. More than 97.0 % of the participants had wear shoes,
51.6 % in the experimental group and 48.4 % in the comparison group, while about
3.0 % never wear shoes. More than half (75.0%) of the participants had eating un-well
cooked food. 53.5 % in the experimental group and 46.5 % in the comparison group.
About the type of eat food unsafe that students including, 34.0 % of Beef Lu, 17.0 %
of Minced pork, 16.0 % of papaya salad, 14.0 % of Minced beef blood, 10.0 % of
Pickled fish, and 9.0 % of Minced fish. About 21.2% of the participants did not hands
wash before/ after eating, 39.3 % in the experimental group and 60.7 % in the
comparison group. Nearly half (43.9 %) of the participants did not hands washing
after defection. 55.2 % in the experimental group and 44.8 % in the comparison
group. About 56.8 % of the participants used sources of drink water from water pie
and 43.2 % of natural water. Statistical testing showed there was no statistically
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significant difference in both groups on households own toilet, wear shoes, eating un-
well cooked food, hand washing before/after eating, sources of drinking water, and
hand washing after defecation (p=0.447, 0.295, 0.269, 0.171, 0.083, and 0.369,
respectively) as presented in Table 6.

Parents or caretaker: More than 75.8 % of the participant’s parents or
caretaker received family of income was 501-3,500 bath (15.1-108.3 USD) per
month. 52.0 % in the experimental group and 48.0 % in the comparison group. More
than half (74.2 %, 78.8 %) of the participants parents education were primary
education. There was 51.0 % and 48.1 % in the experimental group and 49.0 % and
51.9 % in the comparison group. Statistical testing showed there was no statistically
significant difference in both groups on family of income, parents education (p=0.705,
0.682, and 0.526, respectively) (Table 7). More than (67.4 %) of the paternal
occupation of parents were laborers (per day), while only (20.5 %, 12.1%) were
agriculture (rice and corn farm) and trade respectively. About 43.2 % of maternal
occupation of parents were laborers (per day), while only (31.0 %, 25.8 %) were
agriculture (rice and corn farm), and trade, respectively. There was (70.1 % and 37.3
%) in the experimental group and (64.6 % and 49.2 %) in the comparison group that
was laborers (per day). Overall, 113 of participant parents or caretaker (85.6 %) living
brick/concrete, while only (14.4 %) had bamboo hut, respectively. Statistical testing
showed there was no statistically significant difference in both groups by parents
occupation and type of housing (p=0.080, p=0.256, and p=0.096), as see in the table
7.
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Table 6 Number and percentage of the participants categorized by health behaviors in the experimental
and comparison groups (N=132).

Categorical Variables Total Experimental Comparison P-

group (n=67) 9"°4P (n=65) value

(N=132) n (%) n (%)
Households had own toilet 0.447
Yes 117 (88.6) 58 (49.6) 59 (50.4)
No 15 (11.4) 9 (60.0) 6 (40.0)
Students defecate at
(specified) (n=15)
Forest 3(20.0) 2 (66.7) 1(33.3) 0.675°
Farm 2(13.3) 2 (100.0) 0(0.0)
Cousin 10 (66.7) 5 (50.0) 5 (50.0)
Own wear shoes 0.295
Yes 128 (97.0) 66 (51.6) 62 (48.4)
No 4 (3.0) 1(25.0) 3(75)
Eating un-well cooked food 0.269
Yes 99 (75.0) 53 (53.5) 46 (46.5)
No 33 (25.0) 14 (42.4) 19 (57.6)
Types of eating food unsafe 0.340°
(n=99)
Beef Lu 33 (34.0) 14 (42.4) 19 (57.6)
Minced pork 17 (17.0) 9 (52.9) 8 (47.1)
Papaya salad 16 (16.0) 9 (56.2) 7 (43.8)
Minced beef Blood 14 (14.0) 11 (78.5) 3(21.5)
Pickled fish 10 (10.0) 6 (60.0) 4 (40.0)
Minced fish 9 (9.0) 4 (44.4) 5 (55.6)
Hands washing before / 0.171
after eating
Yes 104 (78.8) 56 (53.8) 48 (46.2)
No 28 (21.2) 11 (39.3) 17 (60.7)

* Significance at p <0.05
# p-value are calculated using Exact test
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Table 6 Number and percentage of the participants categorized by health behaviors in the experimental

and comparison groups (N=132) (Continuous).

Categorical Variables Total Experimental Comparison P-value

group (n =67) group (n = 65)

(N=132) n (%) n (%)

Sources of drinking water 0.083

Water pie 75 (56.8) 43 (64.2) 32 (49.2)

Natural water 57 (43.2) 24 (35.8) 33 (50.8)
Hands washing after 0.369
defecation

Yes 74 (56.1) 35 (47.3) 39 (52.7)

No 58 (43.9) 32 (55.2) 26 (44.8)

* Significance at p <0.05
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Table 7 Demographic characteristics of the participants’ parents or carctaker at baseline in the
experimental and comparison groups (N=132).

Categorical Variables Total Experimental Comparison  P-value
Group (n=67) group (n = 65)
(N=132) n (%) n (%)
Family of income 0.705%
Less than 500 bath (<15USD) 3(2.2) 1(33.3) 2 (66.7)
501- 3,500 bath (15.1- 100 (75.8) 52 (52.0) 48 (48.0)
108.3USD)
3,501 - 5,000 bath 12 (9.1) 7 (58.3) 5 (41.7)
(108.4-154.7USD)
More than 5,000 bath 17 (12.9) 7(41.2) 10 (58.8)
(>154.8USD)
Father education 0.682°
No education 12 (9.1) 7 (58.3) 5(41.7)
Primary education 98 (74.2) 50 (51.0) 48 (49.0)
Secondary school 21 (16.0) 9 (42.9) 12 (57.1)
High school education 1(0.7) 1 (100.0) 0(0.0)
Mother education 0.526%
No education 1(0.7) 1 (100.0) 0(0.0)
Primary education 104 (78.8) 50 (48.1) 54 (51.9)
Secondary school 21 (16.0) 12 (57.1) 9 (42.9)
High school education 6 (4.5) 4 (66.6) 2 (33.4)
Paternal occupation 0.080
Agriculture (rice and corn 27 (20.5) 16 (23.9) 11 (16.9)
farm)
Laborers (per day) 89 (67.4) 47 (70.1) 42 (64.6)
Trade 16 (12.1) 4 (6.0) 12 (18.5)
Maternal occupation 0.256
Agriculture (rice and corn 41 (31.0) 25 (37.3) 16 (24.6)
farm)
Laborers (per day) 57 (43.2) 25 (37.3) 32 (49.2)
Trade 34 (25.8) 17 (25.4) 17 (26.2)
Type of housing 0.096
Brick/concrete 113 (85.6) 54 (80.6) 59 (90.8)
Bamboo hut 19 (14.4) 13 (19.4) 6 (9.2)

* Significance at p <0.05
& p-value are calculated using Exact test
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Only 36.4 % of the participants parents or caretaker never knowledge of the
STH infections, while 56.2 % in the experimental group and 43.8 % in the
comparison group. About 34.8 % of the participants parents or caretaker never have
joined the STH community campaign. 50.0 % in the experimental group and 50.0 %
in the comparison group, equally. Statistical testing showed there was no statistically
significant difference in both groups on knowledge of the STH infections and STH
community campaign (p=0.340 and 0.899, respectively) (Table 7).

Table 7 Demographic characteristics of the participants’ parents or caretaker at baseline in the

experimental and comparison groups (N=132) (Continuous).

Categorical Variables Total Experimental ~ Comparison P-value

group (n =67) group (n = 65)

(N=132) n (%) n (%)

Health education STH infections 0.340
by health officers

Ever 84 (63.6) 40 (47.6) 44 (52.4)

Never 48 (36.4) 27 (56.2) 21 (43.8)
STH Community campaign 0.899

Yes 86 (65.2) 44 (51.2) 42 (48.8)

No 46 (34.8) 23 (50.0) 23 (50.0)

* Significance at p <0.05

4.2 The results of Participatory learning School-Based intervention among
preventive of primary school students in Nan province

Table 8, 9, and 10 shows the percentage categorized by level of knowledge
about STH, attitudes, and preventive behaviors towards prevention STH between the
experimental and comparison groups, at baseline, follow-up 1 and follow-up 2 (three
months after intervention), rated using the high, moderately, and low (poor) scale (N
=132).

4.2.1 Knowledge about STH

Before the intervention, both groups in the experimental group and
comparison group had number of students with scores in the moderate and low level
(65.7%, 19.4%, 55.4%, and 33.8%, respectively). After the intervention, in the
experimental group most of the students score were in the high and moderate level
(44.8% and 35.8%). At follow up 2 the experimental group more than half of student’s
scores were in high level (64.2%, respectively). In the comparison group, the scores
have changed as follow: the number of students in the moderate level decreased from
55.4% to 36.9%, while high level increased from 10.8% to 15.5%, respectively. At
follow up 2, the comparison group of the student's scores was in high and moderate
level (24.6%, 27.7%, respectively) (Table 8).
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Table 8 Percentage categorized by level of knowledge about STH between the
experimental group and comparison group at baseline, follow-upl and follow-up 2

(N=132).
Variable Experimental group (n=67) Comparison group (n=65)
Baseline Follow- Follow- Baseline Follow- Follow-
up 1 up 2 up 1 up 2
n (%) n (%) n (%) n (%) n (%) n (%)
Knowledge

High (10-14 scores) 10 (14.9) 30 (44.8) 43 (64.2) 7(10.8) 10 (155) 16 (24.6)
Moderate (9-10scores) 44 (65.7) 24 (35.8) 24 (35.8) 36(55.4) 24(36.9) 18 (27.7)
Low (<8 scores) 13(19.4) 13(19.4) 0(0.0)  22(33.8) 31(44.7) 31(47.7)

4.2.2 Item - analyzing of knowledge about STH between the experimental
group and comparison group at baseline, follow-upl and follow-up 2

At baseline, the item-analysis of knowledge in the experimental group and the
comparison group showed that the questions receiving least than 60 % correct answer
included 1, 2, 3, 4,5, 6, 7, 8, 9, and 14 (Appendix A). The questions receiving the
most wrong answer question 14, with 47.8 % and 52.3 % wrong answer (Appendix
A).

At follow-up 1, the most participants of the experimental group answered
more correctly. The question still receiving the most wrong answered was questions
10 and 13, with 40 % wrong answers the experimental group. At follow-up 2, more
than 80% of participants in the experimental group answers correctly. Some questions
receiving wrong answered included questions 5, 9, 10, 12, and 13, with 28.4% of the
wrong answers in the experimental group (Appendix A).

4.2.3 Attitude towards preventive STH

Table 9 shown the percentage categorized, before the intervention, both
groups in the experimental and comparison groups most of students’ scores were in
the moderate and poor level (49.3 %, 34.3 %, 41.5 %, and 46.2 %, respectively). At
follow-up 1, in the experimental group, the scores have changed as follow: the
number of students in the moderate level decreased from 49.3 % to 26.9 %, while
good level increased from 16.4 % to 61.2 %, respectively. At follow up 2, the
experimental group the numbers of student’s in the moderate group increased from
26.9 % to 31.3 %, respectively. In the comparison group, the scores changed as
follow: the number of students in the moderate level increased from 41.5 % to 60.0 %,
while good level increased from 12.3 % to 20.0 %, respectively. At follow up 2, the
comparison group of the student’s with scores in the moderate level decreased from
60.0 % to 50.8 %, respectively) (Table 9).
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Table 9 Percentage categorized by level of attitude towards preventive STH between
the experimental and comparison groups at baseline, follow-upl and follow-up 2

(N=132).
Variable Experimental group (n=67) Comparison group (n=65)
Baseline Follow- Follow- Baseline Follow- Follow-
up 1 up 2 up 1l up 2
n (%) n (%) n (%) n (%) n (%) n (%)
Attitudes
High 11(16.4) 41(61.2)  41(61.2) 8(123) 13(20.0)  15(23.1)
(48-60 scores)
Moderate 33(49.3) 18(26.9) 21(31.3) 27(415) 39(60.0)  33(50.8)
(36-47 scores)
Poor 23(34.3)  8(11.9) 5(75) 30(46.2) 13(200) 17 (26.2)
(<35scores)

4.2.4 Item - analyzing of attitude towards preventive STH between the
experimental group and comparison group at baseline, follow-upl1 and follow-up
2

At baseline, the item-analysis of attitude in the experimental group and the
comparison group showed that the participants had inappropriate attitudes more than
80% in 20 questions (Appendix A). The questions receiving the most wrong answer
question 1, 2,7, 9, 11, and 12, with 100.0 % wrong answer (Appendix A).

At follow 1, more than 70 % of participants in the experimental group had
appropriate attitude. The questions of attitude with positive change (increasing
responses), there was 2 questions included 4, and 11 receiving inappropriate (Not
sure, Disagreed) (Appendix A). The questions of attitude with negative change
(decreasing responses), there was 2 questions included 7 and 12 receiving
inappropriate (Not sure, Disagreed) (Appendix A).

At follow-up 2, the most of participants in the experimental group had
appropriate attitude. There was only 12 and 20 receiving inappropriate (Not sure,
Disagreed), with 40.2 %, 22.9 %, 73.1 % and 26.9 % (Appendix A).

4.2.5 Prevention behavioral towards preventive STH

Before the intervention, both groups in the experimental and comparison
groups most of students’ scores were in the poor and moderate level (44.8 %, 38.8 %,
12.3 %, and 76.9 %, respectively). At follow-up 1, in the experimental group, the
scores have changed as follow: the number of students in the moderate level
decreased from 38.8 % to 31.3 %, while good level increased from 16.4 % to 47.8 %,
respectively. At follow up 2, the experimental group the numbers of student’s in the
moderate and high group increased from 31.3 %, 47.8 % to 43.3 %, and 56.7 %,
respectively. In the comparison group, the scores have changed as follow: the number
of students in the moderate level decreased from 76.9 % to 67.7 %, while high level
increased from 10.8 % to 18.5 %, respectively. At follow up 2, the comparison group
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the number of the student’s with scores in the poor level increased from 13.8 % to
21.5 % %, respectively (Table 10).

Table 10 Percentage categorized by level of prevention behavior towards preventive
STH between the experimental group and comparison group at baseline, follow-upl
and follow-up 2 (N=132).

Variable Experimental group (n=67) Comparison group (n=65)

Baseline Follow- Follow- Baseline  Follow- Follow-

upl up 2 up 1 up 2

n (%) n (%) n (%) n (%) n (%) n (%)

Prevention behavior
High (16-21 scores) 11(16.4)  32(47.8) 38(56.7) 7(10.8) 12(185) 18 (27.7)
Moderate 26 (38.8) 21(31.3) 29(433) 50(76.9) 44(67.7) 33(50.8)
(9-15 scores)

Poor (<8 scores) 30 (44.8) 14 (20.9) 0 (0.0) 8(12.3) 9(13.8) 14 (21.5)

4.2.6 Item - analyzing of prevention behavior towards preventive STH
between the experimental group and comparison group at baseline, follow-upl
and follow-up 2

At baseline, the item-analysis of prevention behavior in the experimental group
and the comparison group showed that the participants expressing inappropriate
prevention behavior was questions 1, 4, 6, and 7, with 17.9 %, 10.4 %, 1.5 %, and
13.4 % (Appendix A).

At follow 1, more than 60 % and 70 % of participants in the experimental
group expressing appropriate responses prevention behavior (Often, Seldom, and
Never). The most increasing questions were 2 and 4 (Appendix A). At follow-up 2,
more than 80% of participants in the experimental group expressing appropriate
responses and increasing of prevention behavior (Often and Seldom) (Appendix A).

4.3 Overall comparison the mean score of knowledge, attitude and preventive
behavior toward preventive STH between the experimental and comparison
groups, at baseline, follow-up 1 and follow-up 2

The results of®€omparison the 8auilfference of the mean scores at baseline,
follow-up 1 and follow-up 2 of knowledge, attitudes, and prevention behaviors
towards preventive STH between the experimental group and comparison group.
Using Independent t — test were used for each dependent variable and analysis
significantly at level 0.05 (2-tailed), as shows in Table 11, 12, and 13.

4.3.1 Comparison the mean scores of knowledge about STH between the
experimental group and comparison group, at baseline, follow-up 1 and follow-
up 2

At baseline mean scores knowledge were similar between groups (mean + SD:
8.73 +£2.18, 8.23 + 2.15). There was no statistical significant difference of mean
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scores between the experimental group and comparison group (t = 1.324, p-value =
0.169). After students subjects in the experimental group received intervention
program in follow up 1 (two months after program) found that the mean score of
knowledge in the experimental group increased from (mean + SD: 8.73 + 2.18 to
10.15 + 1.59). The mean scores of the experimental group were higher than the
comparison group. It was statistically significant between the experimental group and
comparison group at follow-up 1 (t = 5.011, p-value = 0.001). At follow up 2 (three
months after received program) students subjects in the experimental group had
increased mean scores (mean + SD: 10.15 + 1.59 to 11.10 + 1.31). It was statistically
significant between the experimental group and comparison group at follow-up 2 (t =
6.479, p-value = 0.001), as shown in table 11.

Table 11Comparison the mean score of knowledge about the STH between
the experimental group and comparison group, at baseline, follow up 1 and follow-up

2 (N=132).

Variable Experimental Comparison group
group (n=67) (n=65) t  P-value
mean S.D. mean S.D.
Knowledge
Baseline 8.73 2.18 8.23 2.15 1.324 0.165
Follow up 1 10.15 1.59 8.44 2.24 5.011 0.001"
Follow up 2 11.10 1.31 9.01 2.25 6.479  0.001"

* Analysis significance at level 0.05 (2-tailed)

4.3.2 Comparison the mean scores of attitude towards preventive STH
between the experimental and comparison groups, at baseline, follow-up 1 and
follow-up 2

At baseline mean scores of attitude were similar between groups (mean+SD:
39.82+5.15, 38.58+5.12). There was no statistical significant difference of mean
scores between the experimental group and comparison group (t=1.382, p-
value=0.159). After students subjects in the experimental group received intervention
program in follow up 1 (two months after program) found that the mean score of
attitude in the experimental group increased from (meantSD: 39.82+5.15, to
44.2446.18). The mean scores of the experimental group were higher than the
comparison group. It was statistically significant between the experimental group and
comparison group at follow-up 1 (t=5.486, p-value = 0.001). At follow up 2 (three
months after received program) students subjects in the experimental group had
increased mean scores (meanzSD: 44.24+6.18 to 44.80+5.80). It was statistically
significant between the experimental group and comparison group at follow-up 2
(t=5.699, p-value = 0.001), as shown in table 12.
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Table 12 Comparison the mean score of attitudes towards preventive STH between
the experimental and comparison group at baseline, follow up 1, and follow-up 2
(N=132).

Variable Experimental Comparison
group (n=67) group (n=65) t P-value
mean S.D. mean S.D.
Attitude
Baseline 39.82 5.15 38.58 5.12 1.382 0.159
Follow up 1 44.24 6.18 38.91 4.92 5.486 0.001"
Follow up 2 44.80 5.80 39.29 5.30 5.699 0.001"

* Analysis significance at level 0.05 (2-tailed)

4.3.3 Comparison the mean scores of prevention behavior towards
preventive STH between the experimental and comparison groups, at baseline,
follow-up 1 and follow-up 2

At baseline mean scores of prevention behavior were similar between groups
(mean+SD: 13.124+2.22, 12.91+1.74). There was no statistical significant difference of
mean scores between the experimental group and comparison group (t=0.607, p-
value=0.916). After students subjects in the experimental group received intervention
program in follow up 1 (two months after program) found that the mean score of
prevention behavior in the experimental group increased from (mean+SD: 13.124+2.22
to 14.9742.18). The mean scores of the experimental group were higher than the
comparison group. It was statistically significant between the experimental group and
comparison group at follow-up 1 (t=5.106, p-value = 0.001). At follow up 2 (three
months after received program) students subjects in the experimental group had
increased mean scores (mean+SD: 14.97+2.18 to 15.44+1.94). It was statistically
significant between the experimental group and comparison group at follow-up 2
(t=6.588, p-value = 0.001), as shown in table 13.

Table 13Comparison the mean score of prevention behavior towards preventive STH
between the experimental and comparison groups, at baseline, follow up 1 and follow-
up 2 (N=132).

Variable Experimental Comparison
group (n=67) group (n=65) t P-value
mean S.D. mean S.D.
Prevention
Behaviour
Baseline 13.12 2.22 12.91 1.74 0.607 0.916
Follow up 1 14.97 2.18 13.12 1.97 5.106 0.001"
Follow up 2 15.44 1.94 13.15 2.05 6.588 0.001"

* Analysis significance at level 0.05 (2-tailed)
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4.4 Comparison the mean scores of knowledge, attitude and prevention behavior
towards preventive STH within the experimental group and the comparison

group, at baseline, follow-up 1 and follow-up 2.

The overall comparison, the average score of knowledge about STH, attitude
and prevention behavior towards preventive STH within the experimental and
comparison groups, at baseline, follow-up 1 and follow-up 2. Using Paired Samples t
- test were used for each dependent variable and analysis significantly at the level
0.05, as shows table 14, 15, 16, 17, 18 and 19.

4.4.1 Comparison of the mean score of knowledge about STH within the
experimental group, at baseline, follow-up 1 and follow-up 2

The comparison between baseline, follow-up 1, and follow-up 2 average
knowledge score were significantly difference (p=0.001). When compared between
baseline and follow-up 1 after intervention average score increased was 8.73 to 10.15,
mean difference = 1.42. It was statistically significantly higher than baseline
(p=0.001). When compared between baseline and follow-up 2 and found that average
score increased was 11.10 at follow-up 2, mean difference = 2.37. There was
statistically significant (p=0.001) while compared between baseline and follow-up 2
in the experimental group. When compared between follow-up 1 and follow-up 2,
after intervention was significantly higher scores than follow-up 1 (p=0.001), as
shown table 14.

Table 14 Comparison the mean scores of knowledge about STH within the
experimental group at baseline, follow up 1, and follow-up 2 (n=67).

Variable mean mean S.D. t df P-value
difference
Knowledge
Baseline 8.73 1.42 2.18 6.083 66 0.001*
Follow up 1 10.15 1.59
Baseline 8.73 2.37 2.18 10.194 66 0.001*
Follow up 2 11.10 131
Follow up 1 10.15 0.95 1.59 8.011 66 0.001*
Follow up 2 11.10 131

* Analysis significance at level 0.05

4.4.2 Comparison of the mean score of attitude towards preventive STH
within the experimental group, at baseline, follow-up 1 and follow-up 2

The comparison between baseline, follow-up 1, and follow-up 2 average
attitude score were significantly difference (p=0.001). When compared between
baseline and follow-up 1 after intervention average attitude score increased was 39.82
to 44.24, mean difference = 4.42. It was statistically significantly higher than
baseline (p=0.001). When compared between baseline and follow-up 2 and found that
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average attitude score increased was 44.80 at follow-up 2, mean difference = 4.98.
There was statistically significant (p=0.001) while compared between baseline and
follow-up 2 in the experimental group. When compared between follow-up 1 and
follow-up 2, after intervention was significantly higher attitude scores than follow-up
1 (p=0.001) (Table 15).

Table 15 Comparison the mean scores of attitude towards preventive STH within the
experimental group at baseline, follow up 1, and follow-up 2 (n=67).

Variable mean mean S.D. t df  P-value
difference

Attitude
Baseline 39.82 4.42 5.15 8.431 66 0.001*
Follow up 1 44.24 6.18
Baseline 39.82 4.98 5.15 10.027 66 0.001*
Follow up 2 44.80 5.80
Follow up 1 44.24 0.56 6.18 5.208 66 0.001*
Follow up 2 44.80 5.80

* Analysis significance at level 0.05

4.4.3 Comparison of the mean score of prevention behavior towards
preventive STH within the experimental group, at baseline, follow-up 1 and
follow-up 2

The comparison between baseline, follow-up 1, and follow-up 2 average
prevention behavior score were significantly difference (p=0.0001When compared
between baseline and follow-up 1 after intervention average prevention behavior
score increased was 13.12 to 14.97, mean difference = 1.85. It was statistically
significantly higher than baseline (p=0.001). When compared between baseline and
follow-up 2 and found that average prevention behavior score increased was 15.44 at
follow-up 2, mean difference = 2.32. There was statistically significant (p=0.001)
while compared between baseline and follow-up 2 in the experimental group. When
compared between follow-up 1 and follow-up 2, after intervention was significantly
higher prevention behavior scores than follow-up 1 (p=0.001) (Table 16).
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Table 16 Comparison the mean scores of prevention behavior towards preventive
STH within the experimental group at baseline, follow up 1, and follow-up 2 (n=67).

Variable mean mean S.D. t df P-value
difference

Prevention behavior

Baseline 13.12 1.85 2.22 14453 66 0.001*
Follow up 1 14.97 2.18
Baseline 13.12 2.32 2.22 15273 66 0.001*
Follow up 2 15.44 1.94
Follow up 1 14.97 0.47 2.18 4.076 66 0.001*
Follow up 2 15.44 1.94

* Analysis significance at level 0.05

4.4.4 Comparison of the mean score of knowledge about STH within the
comparison group, at baseline, follow-up 1 and follow-up 2

The comparison between baseline, follow-up 1, and follow-up 2 in the comparison
group average knowledge score were significantly difference (p=0.001). When
compared between baseline and follow-up 1, average score increased was 8.23 to
8.44, mean difference = 0.21. It was no statistically significantly (p=0.170) when
compared between baseline and follow-up 1. Average knowledge score between
baseline and follow-up 2 increased was 9.01 at follow-up 2, mean difference = 0.78.
There was statistically significant (p=0.001) while compared between baseline and
follow-up 2 in the comparison group. When compared between follow-up 1 and
follow-up 2, there was significantly higher scores than follow-up 1 (p=0.001), as
shown table 17.

Table 17 Comparison the mean scores of knowledge about STH within the
comparison group at baseline, follow up 1, and follow-up 2 (n=65).

Variable mean mean S.D. t df P-value
difference
Knowledge

Baseline 8.23 0.21 215  1.525 64 0.170
Follow up 1 8.44 2.24

Baseline 8.23 0.78 215  4.293 64 0.001*
Follow up 2 9.01 2.25

Follow up 1 8.44 0.57 224 4.056 64 0.001*
Follow up 2 9.01 2.25

* Analysis significance at level 0.05
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4.4.5 Comparison of the mean score of attitude towards preventive STH
within the comparison group, at baseline, follow-up 1 and follow-up 2

The comparison between baseline, follow-up 1, and follow-up 2 average
attitude score were significantly difference (p=0.001). When compared between
baseline and follow-up 1, the average attitude score increased was 38.58 to 38.91,
mean difference = 0.33. It was no statistically significantly higher than baseline
(p=0.064) when compared between baseline and follow-up 1. Average attitude score
between baseline and follow-up 2 increased was 44.80 at follow-up 2, mean
difference = 0.71. There was statistically significant (p=0.001) while compared
between baseline and follow-up 2 in the comparison group. There was no statistically
significantly (p=0.223) when compared between follow-up 1 and follow-up 2
(Tablel8).

Table 18 Comparison the mean scores of attitude towards preventive STH within
the comparison group at baseline, follow up 1, and follow-up 2 (n=65).

Variable mean mean S.D. t df P-value
difference
Attitude
Baseline 38.58 0.33 512 1885 64 0.064
Followup 1l 38.91 4.92
Baseline 38.58 0.71 512 3922 64 0.001*
Followup 2 39.29 5.30
Followup1l 38.91 0.38 492 1675 64 0.223
Followup 2 39.29 5.30

* Analysis significance at level 0.05

4.4.6 Comparison of the mean score of prevention behavior towards
preventive STH within the comparison group, at baseline, follow-up 1 and
follow-up 2

The comparison between baseline, follow-up 1, and follow-up 2 average
prevention behavior score were significantly difference (p=0.001). When compared
between baseline and follow-up 1, the average prevention behavior score increased
was 12.91 to 13.12, mean difference = 0.21. It was no statistically significantly higher
than baseline (p=0.067) when compared between baseline and follow-up 1. Average
prevention behavior score between baseline and follow-up 2 increased was 13.15 at
follow-up 2, mean difference = 0.24. There was no statistically significantly (p=0.169,
0.901) when compared between baseline, follow-up 1, and follow-up 1, follow-up 2,
as shown in table 19.
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Table 19 Comparison the mean scores of prevention behavior towards preventive
STH within the comparison group at baseline, follow up 1, and follow-up 2 (n=65).

Variable mean mean S.D. t df  P-value
difference

Prevention

behavior
Baseline 12.91 0.21 1.74 1.908 64 0.067
Follow up 1 13.12 1.97
Baseline 12.91 0.24 174 1487 64 0.169
Follow up 2 13.15 2.05
Follow up 1 13.12 0.03 197 0201 64 0.901
Follow up 2 13.15 2.05

* Analysis significance at level 0.05

4.5 Effectiveness of Participator Learning School-Based intervention

4.5.1 Effectiveness of Participator Learning School-Based intervention on
knowledge about STH (unadjusted)

Possible knowledge score was 0 to 14 points. Average knowledge scores in
the experimental group (8.73 points) were slightly but significantly higher than the
comparison group (8.23 points) at baseline. At follow-up 1, after students received the
intervention two months found that average knowledge scores of students subjects in
the experimental group was rapidly increase and higher (10.15 points) than the
comparison group (8.44 points), and in follow-up 2 in 3-months after received
intervention subjects in the experimental group had still increased average scores to
11.10 points, while a low knowledge scores in the comparison group (9.01 points),
see in figures 6.

Mean knowledge about STH score by intervention status and measurement times
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Figure 6 : Mean knowledge about STH score in experimental group and comparison
group at baseline, follow-up 1, and follow-up 2 (unadjusted)

General Linear Model (GLM) repeated-measures ANOVA was used to assess
overall effect of the intervention knowledge about STH. Possible knowledge score
was 0 to 14 points. Overall effectiveness of Participator Learning School-Based
intervention was highly statistically significantly effected scores at p<0.000 in
repeated measures analysis of variance (Wilks' Lambda from Multivariate Tests),
shown in the table 20.

Table 20 Overall effectiveness of Participator Learning School-Based intervention on
knowledge score in the experimental group and comparison group at baseline, follow-
up 1, and follow-up 2 (unadjusted)

Variable F Hypothesis Error df P-value
df
Knowledge score 13.506 2.00 129.00 <0.001

General Linear model repeated measures ANOVA, Wilks' Lambda from
multivariate test

Overall effect of Participator Learning School-Based intervention was highly
statistically significantly effected in knowledge score at p<0.001 in General Linear
Model repeated-measures ANOVA (tests of within - subjects effects) as shown in the
table 21.
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experimental group and the comparison group at baseline, follow-up 1, and follow-up

2 (unadjusted).

Knowledge score  Type I11 Sum df Mean F P-value
of Squares Square

Sphericity Assumed 153.647 2 76.824 66.584 <0.001

Greenhouse-Geisser 153.647 1.556  98.746 66.584 <0.001

Huynh-Feldt 153.647 1.583 97.031 66.584 <0.001

Lower-bound 153.647 1.000 153.647 66.584 <0.001

Tests of Within - subjects Effects in General Linear Model repeated-measures

ANOVA

4.5.2 Effectives of Participator Learning School-Based intervention on

attitude towards preventive STH

A possible total attitude score was 0-60 points. In baseline average attitude
score in the experimental group (39.82 points) was higher than attitude score in the
comparison group (38.58 points). After students subjects in the experimental group
received Participator Learning School-Based intervention in follow-up 1 found that
average attitude scores of students subjects in the experimental group rapidly
increased to 44.24 points that higher than attitude score of students subjects in the
comparison group which was 38.91 points, likewise in the follow-up 2 (three months
after received intervention) students subjects in the experimental group had increased
average score at 44.80 points higher than the comparison group (39.29 points), as

shown in Figure 7.

Mean attitude score by intervention status and measurement times
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Figure 7 Mean attitude towards preventive STH score in experimental group and
comparison group at baseline, follow-up 1, and follow-up 2 (unadjusted)

General Linear Model (GLM) repeated-measures ANOVA was used to assess
overall effect of intervention attitude towards preventive STH. Overall effectiveness
of Participator Learning School-Based intervention was highly statistically
significantly effected in attitude scores at p<0.001 in repeated measures analysis of
variance (Wilks' Lambda from Multivariate Tests), shown in the table 22.

Table 22: Overall effectiveness of Participator Learning School-Based intervention
on attitude score in the experimental group and comparison group at baseline, follow-
up 1, and follow-up 2 (unadjusted)

Variable F Hypothesis Error df P-value
df
Attitude score 31.534 2.00 129.00 <0.001

General Linear model repeated measures ANOVA, Wilks' Lambda from
multivariate test

Overall effect of Participator Learning School-Based intervention was highly
statistically significantly effected in attitude score at p<0.001 in General Linear Model
repeated-measures ANOVA (tests of within - subjects effects) as shown in the table
23.
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Table 23: Overall test of the intervention effect on attitude score in the experimental

group and the comparison group at baseline, follow-up 1, and follow-up 2

(unadjusted)
Attitude score Type 11 Sum df Mean F P-
of Squares Square value
Sphericity Assumed 622.323 2 311.161 84.786 <0.001
Greenhouse-Geisser 622.323 1.332 467.139 84.786  <0.001
Huynh-Feldt 622.323 1.351 460.585 84.786  <0.001
Lower-bound 622.323 1.000 622.323 84.786  <0.001

Tests of Within - subjects Effects in General Linear Model repeated-measures

ANOVA

4.5.3 Effectives of Participator Learning School-Based intervention on
prevention behavior towards preventive STH

A possible total prevention behavior score was 0-21 points. In baseline
average prevention behavior score in the experimental group (13.14 points) was
higher than prevention behavior score in the comparison group (12.91 points). After
students subjects in the experimental group received Participator Learning School-
Based intervention in follow-up 1 found that average prevention behavior scores of
students subjects in the experimental group rapidly increased to 14.97 points that
higher than prevention behavior score of students subjects in the comparison group
which was 13.12 points, likewise in the follow-up 2 (three months after received
intervention) student subjects in the experimental group had increased average score
to 15.44 points while a low prevention behavior score in the comparison group (13.15

points) as shown in Figure 8.

Mean preventive behavior score by intervention status and measurement

times
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Figure 8: Mean prevention behavior towards preventive STH score in experimental
group and comparison group at baseline, follow-up 1, and follow-up 2 (unadjusted)

General Linear Model (GLM) repeated-measures ANOVA was used to assess
overall effect of intervention prevention behavior towards preventive STH. Overall
effectiveness of Participator Learning School-Based intervention was highly
statistically significantly effected in prevention behavior scores at p<0.001 in repeated
measures analysis of variance (Wilks' Lambda from Multivariate Tests), shown in the
table 24.

Table 24: Overall effectiveness of Participator Learning School-Based intervention
on prevention behavior score in the experimental group and comparison group at
baseline, follow-up 1, and follow-up 2 (unadjusted)

Variable F Hypothesis  Error df P-value
df
Prevention behavior score 56.275 2.00 129.00 <0.001

General Linear model repeated measures ANOVA, Wilks' Lambda from
multivariate test

Overall effect of Participator Learning School-Based intervention was highly
statistically significantly effected in prevention behavior score at p<0.001 in General
Linear Model repeated-measures ANOVA (tests of within - subjects effects) as shown
in the table 25.
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Table 25: Overall test of the intervention effect on prevention behavior score in the
experimental group and the comparison group at baseline, follow-up 1, and follow-up
2 (unadjusted)

Prevention behavior  Type Il Sum df Mean Square F P-value
score of Squares
Sphericity Assumed 121.117 2 60.558 93.374 <0.001
Greenhouse-Geisser 121.117 1.823 66.445 93.374 <0.001
Huynh-Feldt 121.117 1.862 65.061 93.374 <0.001
Lower-bound 121.117 1.000 121.117 93.374 <0.001

Tests of Within - subjects Effects in General Linear Model repeated-measures
ANOVA

4.6 Incidence rates of STH infections the experimental group and the comparison
group

At follow up 1 the experimental group was 0.46 time as likely to STH as
infections than the comparison group. The incidence of STH infections was 0.046 %
(95% ClI, 0.039 to 0.137) in the experimental group and 0.106 % (95% CI, 0.022 to
0.163) in the comparison group. There was no significant difference in the incidence
rate of STH infections at follow up between the experimental group and comparison
group (p = 0.267) (Table 26). At follow-up 2 the experimental group was 0.0 time as
likely to STH as infections than the comparison group. The incidence of STH
infections were 0.048 % (95% CI, 0.015 to 0.139) in the comparison group. There
was no significant difference in the incidence rate of STH infections at follow up 2
between the experimental group and comparison group (p = 0.076) (Table 26).

Table 26 Incidence rate of the experimental group and comparison group
at follow-up 1 and follow-up 2.

Variables Experimental Comparison group  P-value*
group (n=67) (n=65)
Incidence of STH 0.046 0.106 0.267

infections at follow
up 1 -% (95% CI)

Incidence of STH 0.0 (0.0-0.0) 0.048 (0.015-0.139) 0.076
infections at follow
up 2 -% (95% CI)

Abbreviation: CI, confidence interval.

(0.039-0.137) (0.022-0.163)

*= significance at level 0.05
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4.7 Number of the stool positives in the experimental group and the comparison
group at follow-up 1 and follow up 2.

As revealed from the follow-up 1, the experimental group showed decrease in
number of cases to 3 cases left while the control groups still had 6 remaining cases. At
follow-up 2 (after a period of 3-month), reassessment of result revealed that there was
none of the cases remained in the experimental group where there were still 3
remaining cases in the comparison group. The proportionof those STH infections at
follow-up 2 in the experimental group were less than at follow-up 1 (Table 27).

Table 27 Number of the stool positives in the experimental group and comparison
group at follow-up 1 and follow up 2.

Variables Follow up 1 Follow up 2 Total
Positive (%) Negative (%)  Positive (%)  Negative (%)
Experimental 3(4.5) 64 (95.5) 0 (0.0) 67 (100.0) 67
group (n=67)
Comparison 6 (9.2) 59 (90.8) 3 (4.6) 62 (95.4) 65
group (n=65)
Total 9 123 3 129 132

All of measurement times, the experimental group had decreased incidence of
any STH and shortly after used and lower when compared with the comparison group
as shown in Figure 9.
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Incidence of STH shortly used by intervention status and measurement
time (unadjusted)
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Figure 9 : Incidence of STH shortly in experimental group and comparison group at
baseline, follow-up 1, and follow-up 2 (unadjusted)



CHAPTER V

DISCUSSIONS

This chapter provides discussions and summary of the present study. This
discussion include: 1) discussion of research methodology; 2) discussion of research
outcome.

5.1 Discussions of research methodology
5.1.1 Research design

This study was quasi-experimental research using two groups, which provides
the opportunity to detect the presence of pretest sensitization, the interaction between
pretest and the intervention, antecedent maturity and experience, and the effect of
intervening variables, etc. When applied to Participatory learning School-Based
intervention for prevention STH infections. At baseline, baseline, follow-up 1, and
follow-up 2 design may be subject to confounding from pre-testing because the
targets of Participatory learning School-Based intervention, knowledge, attitude and
prevention behavior change can influenced by many different stimuli.

It is conceivable that pretest alone, data was collected carried out before the
Participatory learning School-Based intervention is implemented; many produce
effects that interact with the intervention and influenced the results obtained during
the follow-up 1, and follow-up 2. Therefore, consideration the possible effects of
interaction before testing and education intervention are important for evaluation of a
school-based intervention. The quasi-experimental research using pre-post-test design
provided an opportunity to examine such interaction (Bastani, 1994). It can be
concluded that the main effect of the Participatory learning School-Based intervention
and research questions can be correctly answered at that point. The objective of this
study was to examine the effectiveness of participatory learning school-based
intervention with toward knowledge, attitude, preventive behaviors STH and
incidence of helminthes infections among primary school students with application of
PMT based on EAP and PHAST step-by-step process. Four variables included
knowledge about STH, attitudes, prevention behavior towards preventive and
incidence of helminthes infections. The measuring results between the experimental
group and comparison group were compared.

Moreover, the process of design is most appropriate for this research among
primary students as most of them are from this school. Advantage of this research for
using Quasi - experimental study is the distinctive difference in change of outcome
variables before and repeated times measurements after the intervention. In addition,
another advantage of this design is sustainability of awareness and alertness; this was
more in experimental group than comparison group by continuous close discussion
and motivation by parents or caretaker in the family.
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5.1.2 Sample size

Sample size was calculated according to the formula from (Lemesshow,
1990), by using the difference between the means and standard deviations of intention
at standard scores for the Type | error =5 % and Type Il error = 10 % to use before
and after the intervention in the experimental group and comparison group from
related study in Thailand among the primary students (Chulaporn Sota, 2010).
Therefore, the sample size obtain was appropriate for this research. Calculation of the
sample can be described, and results were right size to be at least 30 in each group.
The sample size needed for each group of 53 subjects. However, in order to prevent
cases lost to follow-up intervention studies and missing information, 20% is added.
The number of samples in each group will be 60 students.

In the current study, the two schools located 13 kilometers away from each
other, and each school is located in a remote valley surrounded by mountains covered
with forest. They do not know any other study sites were. So, it can be concluded that
there did not have contamination of information between the two groups.

5.1.3 Participants

The participants of this study consisted of 132 grade 4-6, male and female
students who are studying primary school students at the Bo Kluea district. They were
divided into the experimental group and the comparison group. The target population
in this study using a purposive selection. The experimental group and comparison
group using multi-stage sampling. The problem in selecting the participants was some
parents or caretaker may not be easy, and understanding of the activities. We had
planned to explain the purpose and benefits of this study with them. Therefore, the
student administration suggested that the students should volunteer to participate and
was permitted.

This study has single blind method because only participants do not know
which group they are. So this study might have measurement bias. The study was
carried out only two primary schools in Nan, Thailand. Because of this limitation, the
populations needed to be extend for further the study. So the finding of this study
cannot generalize to every primary school in Nan. Furthermore, two primary schools
in this study serve only rural population so the results of this study represent only
rural area. This research cannot control the information given by the school and the
mass media. However, it was assume that the information received from other
resources in both experimental and comparison groups are not different.

In the consideration of participants' similarity, personal factors including age,
gender, ethnicity, family of income, parent's education, history of STH infections and
treatment (stool examination), and health status of under high (stunning) were
statistically tested. It was found that the personal factor among 2 groups of
participants were not different.

5.1.4 Data Collection

The researchers explained the questionnaire about personal information about
students, knowledge about STH, attitude toward preventive STH, prevention
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behavioral towards preventive STH, and biomarker screening for STH infections
(stool examination). Participants finished the self- administered questionnaires that
were checked for competency by the researchers.

The self-administered questionnaires were appropriate for students because it
was convenient and fast. In addition, participants can express their opinions freely that
will receive real information, since it enable data collection of information from many
at the same times.

Parasitological data was collected analyzed by the research team consisting of
nurses, two teachers, and two of the Medical Laboratory Scientists of Bo Kluea
Hospital and DDC, MOPH, Thailand. All participants were provided with a labeled
container and instructions on how to collect and return the fecal samples. We asked
participants to bring samples to the researchers the morning after the container were
given, but to ensure time for participations, the researcher team remained in the
school and community for at least two full days. A wet mount microscope slides was
prepared to identify of helminthes infection and a portions of the sample was
preserved using the Kato-Katz technique (World Health Organization, 2012). Any
participants with any STH (Ascaris lumbricoides, Trichuris trichiura, Hookworms,
Strongyloides stercoralis) in any sample was considered positive.

Baseline data collection proceeded 1 week before the intervention by
collecting information and the 1% detection of stool in the students to the number of
eggs of STH infections in the experimental and comparison groups before the
intervention. Those who are STH infected in order to ensure status at the baseline.
The intervention group was conducted right after treatment.

Follow-up 1 data collection proceeded 6 weeks after the intervention by collecting
information and the 2" to examine for STH infections (stool examples) immediately
after the intervention.

Follow-up 2 data collection proceeded 3 months after the end of the
intervention by collecting information and the 3™ to examined for STH infections
(stool examples) at 3 months after the intervention.

The weakness of the data collection was that the period 6 weeks follow-up 1
and 3 months follow-up 1 data collection might be not enough to changing behavior.
In addition, it was the period of final examination so students needed preparation and
may not express inappropriate behavior that should be considered in further studies.

5.15 Statistics used in data analysis

The researchers used descriptive statistics, i.e frequency, percentage, mean
and standard deviation, in the explaining socio-demographic characteristics and
related factors such as, age, gender, and ethnicity etc. Also chi-square and Fisher
exact test to compared the proportion of socio-demographic characteristics between
the experimental group and comparison group. Independent t — test to compare the
knowledge, attitude, and preventive behavior between the experimental and control
groups at the three time periods. Paired Samples t — test to compare for baseline and
follow-up 1 means difference of knowledge, attitude, and preventive behavior within
the experimental and control groups at the three time periods. At last, generalized
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linear model for considering the change at difference follow up times when compare
baseline on the incidence of STH infections (categories data). Repeated measure
analysis of variance (ANOVA) was used compare difference on knowledge, attitude,
and preventive behavior (before the intervention, immediately after the intervention, 3
months follows up after the intervention). At last, to compare mean scores among the
timing and groups was tested by t general linear model (GLM), repeated measures.

The strength of GLM repeated measures was can test the main effects on
repeated measures of between - subjects (grouping) factors, the main effects of within
factors like measurement among times, interaction effects between factors, covariate
effects, and effect of the interaction between covariate and between subjects factor.
Assumption of variables normal distribution was accepted. The statistics used was
appropriate, with response according with the objectives and hypothesis of the
research.

5.2 Discussion of research outcomes

Research outcome were discussed according to research assumption and data
analysis results.

5.2.1 Demographic and socio-characteristics

The sample characteristics are present in (Table 3, 4, 5, 6, and 7). The
experimental group was in Ban Sapun School at Bokluea Sub-district, the comparison
group was in Ban Sop Mang School at Phufha Sub-district.

As for comparing group difference of demographic and socio-characteristics
among the two groups, there were no statistically significant difference in study level
(p = 0.137), ages (p = 0.079), gender (p = 0.116), ethnicity (p = 0.308), students of
disease (p = 0.941), weight / age (p = 0.056), high / age (p = 0.532), history of STH
infections and treatment of stool examination (p = 0.137) and history of helminthes (p
= 0.206), health behaviors such as; households of own toilet (p = 0.447), own wear shoes
(p = 0.295), eating un-well cooked food (p = 0.269), hands wash before/ after eating (p =
0.171), hands washing after defection (p = 0.369), parents or caretaker such as; family of
income (p = 0.705), parents education (p = 0.682, 0.526), health officials have been
knowledge of the STH infections (p = 0.340), and STH Community campaign (p =
0.899). This finding that, nutritional status of students (High/Weight), sources of
drinking water, parents occupation, and type of housing background of the
participants between the experimental group and comparison groups (p = 0.286),
sources of drinking water (p = 0.083), parents occupation (p = 0.080, 0.256), and type
of housing (p = 0.096) The research results found that all demographic and socio-
characteristics were not statistically significant differences in the experimental group
and the comparison group, which is consistent with the hypothesis. The due to both
samples groups has similar baseline characteristics, as stated earlier in the study.

Among students STH infections, more than half of them (57.9%) were Lua
group. According to Lua culture, people prefer eating fresh vegetable without
cleaning and uncooked foods, especially food that served are crab paste (crab water)
and meat or beef lu. Lua children usually are barefoot and always play on the ground
(BGCD DDC MOPH, 2013). Our finding found that the prevalence of STH infections
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of Indigenous Nan Hill tribe higher in Marabri group, which may be explained by
other transmission routes of STH infections such as person-to-person contact or direct
contamination of water and food. The differences may reflects hygiene and
socioeconomic relationships and also the transmission routes. Even so, the prevalence
of STH infections of Indigenous Nan Hill tribe higher in Marabri group may be
without difference in relation to the type of children, which may related to its
environmental latency period, personal hygiene, behavior, and to health family
(Bureau of Epidemiology, 2011), (R. W. Rogers, 1975).

5.2.2 Research results according to the objectives and hypotheses of the research

The effectiveness of the Participatory Learning School-Based intervention
towards knowledge, attitude, prevention behaviors STH, and incidence of helminthes
infections among primary school students.

5.2.2.1 Objectives: to assess primary school students knowledge, attitudes,
and prevention behaviors (KAP) towards preventive STH within the
experimental and comparison groups, before the intervention.

Hypothesis: there is no difference in KAP toward STH within the
experimental and the comparison groups before the intervention.

Before the beginning of the intervention, sum of the scores at baseline
knowledge about STH among the both groups were no statistically significant
difference in the experimental group and the comparison groups with p-value > 0.05.
Before the beginning of the intervention, sum of the scores at baseline attitude
towards preventive STH among the both groups were no statistically significant
difference in the experimental group and the comparison groups with p-value > 0.05.
Before the beginning of the intervention, sum of the scores at baseline prevention
behavior towards preventive STH among the both groups were no statistically
significant difference in the experimental group and the comparison groups with p-
value > 0.05.

From this finding it would be concluded that three are no differences between
Participatory Learning School-Based intervention KAP scores among both groups,
accept the hypothesis the variables on knowledge, attitudes, and prevention behaviors
towards preventive STH.

5.2.2.2 Objectives: To compare the mean scores of knowledge, attitudes,
and preventive behaviors toward STH within the experimental and comparison
groups, before and after the intervention.

Hypothesis: There is no difference in KAP towards preventive STH within the
experimental and the comparison groups after intervention.

Comparison the mean scores between baseline and follow-up 1 intervention,
found that mean scores of knowledge, attitude and prevention behavior towards
preventive STH were statistically significantly higher than baseline.

At follow up 2 (three months after received program) students in the
experimental

group had increased mean scores (Table 13). It was statistically significant between
the experimental group and comparison group at follow-up 2 (p-value = 0.001), which
is consistent with the hypothesis.
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In this study, applied of PMT based on activity EAP and PHAST step-by-step
process method by mapping: practice critical thinking situations, discussion the topic
of STH infection and life cycle of helminthes, brainstorming and drawing paper, and
watched slide from microscope were achieving sustainable improvement of
knowledge about STH, attitude and prevention behavior towards preventive STH.

5.2.2.3 Objectives: To compare the mean scores of knowledge about STH
in primary school students between the experimental and comparison groups,
before and after the intervention.

Hypothesis: after the intervention, the experimental group that participated in

Participatory learning School-Based intervention will change knowledge about STH
of primary students.

Before the intervention, it was found that the experimental group and the
comparison group had no difference in the mean scores of knowledge about STH
(p=0.165) (Table 13), which is consistent with the hypothesis. Before participating in
the intervention, they were no difference in the average scores of knowledge about
STH between students in the experimental group and the comparison group. This due
to both samples group has similar basic characteristics as stated earlier in the study.

At follow-up 1, for comparing the mean score of knowledge about STH
between baseline and follow-up 1 of the experimental and comparison groups. It was
found that the experimental group means scores was statistically significantly higher
than the comparison group (p-value = 0.001) (Table 13), which is consistent with the
hypothesis.

At follow up 2 (three months after received program) students in the
experimental group had increased mean scores (Table 13). It was statistically
significant between the experimental group and comparison group at follow-up 2 (p-
value = 0.001), which is consistent with the hypothesis.

These results can be explained that the experimental group received
Participatory Learning School-Based intervention by the application of PMT based on
EAP and PHAST step-by-step process. The activities with the main point of sequent
knowledge included step 1 “problem identification and step 2 problem analysis step 3:
planning for solutions step 4: selecting choose. In this step the students divided into
groups’ present situation and problems in school, looking at the helminthes that
normally happened in schools, reflect the ideas and opinions about their own
preventive behavior, and discussion the topic of STH infections. The learner had
learned about cycle of STH infections and focus problem identification.

This might results from the experimental group received knowledge about
STH by images of vulnerable causes, complications of STH infections, advised severe
the situation of STH infections at present, and watched slide from microscope.
Moreover, this intervention provides discussion session, sharing opinions about
causes, effects and complications, and the protection of STH infections. For arousal is
directly enhanced the protection motivation by height perceived severity and
vulnerability to the disease.

After the process above, there was an improved in the knowledge, which could
be explained by the PMT. It was believed that, firstly, the experimental group learning
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from EAP activities and PHAST step-by-step. Secondly, an attention process occurred
from experience, visualizing, listening and following the given activities. Generally,
the information that causes more fear will result in change of the person's attitude and
behavior (R. W. Rogers, 1975), (Rogers, 1997). In this way, it can motivate learner
more than learning thing that determined by the teacher or a central authority. In the
process, the learner can be expected to enhance their understanding of their problem.
This finding of the present study was similar with one local study (Franziska A. Bieri,
2014), the results showed that the health education package increase students
knowledge about helminthes and lead to changes in behavior and reduce the incidence
of infection within 1 school year. Out study consisted with finding (Theresa W. G.,
2013), which concluded that intervention has the School-Based health hygiene
education intervention was effective in increasing STH knowledge and reducing
infection Acarris lumbricoides infection, the results shown that the nutrition
promotion program with an application of PMT and participatory learning, after the
intervention the experimental group had significantly higher than score of knowledge,
perceived severity, perceived vulnerability when compared to before, after
intervention and follow-up and comparison group (p-value<0.05). This program
provided knowledge transforming, brainstorming, and discussion. It might be possible
that microscope slides presentation could increase knowledge.

Hypothesis: After the intervention, the experimental group that participated in
Participatory learning School-Based intervention will improve attitude towards
preventive STH of primary students.

Before the intervention, the research revealed that there were no differences
attitudes towards protective STH (Table 14), which is consistent with the hypothesis.
Before participating in the intervention, they were no difference in the average scores
of attitudes between students in the experimental group and the comparison group (p-
value = 0.159).

At follow-up 1, for comparing the mean scores of attitude towards preventive
STH between baseline and follow-up 1 of the experimental group and the comparison
group. It was found that the experimental group means scores was statistically
significantly higher than the comparison group (p-value = 0.001) (Table 14), which is
consistent with the hypothesis.

At follow up 2 (three months after received program) students in the
experimental group had increased mean scores (Table 14). It was statistically
significant between the experimental group and comparison group at follow-up 2 (p-
value = 0.001), which is consistent with the hypothesis.

These results can be explained that the experimental group received
Participatory Learning School-Based intervention by the application of PMT based on
EAP and PHAST step-by-step process. The activities with the main point of sequent
knowledge included step 3: planning for solutions refers to communication and group
work for activities about blocking the spread of the STH infections, step 4. selecting
choose refers to activities that focus on threat appraisal to help students recognize,
noxiousness, and perceived probability that this recognition will lead to changes in
attitudes and behavior, including activities to improve sanitation in schools and
student activist groups to assess the health situation in the school and the decision to
change it are want to make it better, step 5: planning for new facilities and behavior
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change refers to communication processing activities as a part of the expression is the
art of drawing and the changes are planned to help groups plan action steps for
implementation solutions was decided such as verbal persuasion to convince the
students to be motivated to participate in the activities planned for the students to be
responsible for the planning, writing, posters and a card for a name in the paper for
perceived susceptibility, perceived severity, perceived benefits, and perceived
barriers, identify what might be wrong to allow a group to see the problems with the
plan, and how to overcome them. The students to implementation group discussions
to review, what was learned or decided in the previous activity.

The attitudes of participants towards preventive STH changed significantly to
more favorable one. The positive improvement in attitudes significantly maintained
was preserved throughout the study period. The finding of the present study was
similar with another study (D. J. G. Franziska A. Bieri, et.al, , 2013), the interventions
by school based (e.g. role play, brainstorming, naming experience, problem identified,
and video-based) integrating schoolchildren has been shown to have a positive effects
on knowledge and attitudes. Therefore, it can be concluded the PHAST step-by-step
and EAP activates based on PMT was more interesting because it is enjoyment and
excitement. This finding support the concept (Rogers, 1997), it is a combination of
factors that contribute to the overall perception of the each individual. This
recognition is a link that will lead to changes in attitudes and behavior.

In conclusion, the mentioned activities are providing supported the learners to
receive correct understanding and to have learning. It can be regarded that the
Participatory Learning School-Based intervention by the application of PMT based on
EAP and PHAST step-by-step process contributed to the considering or analysis of
the causes and related factors, and the consequences that led to more knowledge and
positive attitude changing. It consisted to (Matthew C. Freeman, 2013) studied the
effect of School-Based WASH program found that after the experimental, the mean
scores of attitude towards prevention STH infection increased more than the mean
scores before the experimental and the control group and the prevalence of infections
decreased )OR= 0.56, 95% CIl= 0.31-1.00). Out study consisted with finding
(Chulaporn Sota, 2010), studies about program to prevent liver fluke during a media
guide and CD media among primary school students in the 4 school, PhuWiang
district, Khon Kaen Province. It was found that after the intervention, in the
intervention group had an average score of attitude, perceived severity higher than
before the implement significantly (p <0.001). It can be concluded that the PMT
based on PHAST step-by-step process and EAP activities can change the attitude in
the better way. For this study, Participatory Learning School-Based intervention
caused the follow-up 1 and follow-up 2 mean scores of attitudes toward preventive
STH in the experimental group was statistically significantly higher than the baseline
mean Scores.

Hypothesis: After the intervention, the experimental group that participated in
Participatory learning School-Based intervention will improve Prevention behavior
towards preventive of STH of primary students.

Before the intervention, the research indicated that there was no statistically
significantly difference of mean scores between the experimental group and
comparison group (p-value = 0.916), which is consistent with the hypothesis. This due
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to both samples groups has similar basic baseline characteristics, as stated earlier in
the study.

At follow-up 1, it was found that the mean scores of the experimental group
were higher than the comparison group (Table 15). It was statistically significant
between the experimental group and comparison group at follow-up 1 (p-value =
0.001), which is consistent with the hypothesis.

At follow up 2 (three months after received program) students in the
experimental group had increased mean scores (Table 15). It was statistically
significant between the experimental group and comparison group at follow-up 2 (p-
value = 0.001), which is consistent with the hypothesis.

Application was using Participatory Learning School-Based intervention to
procedures useful. On the PHAST step-by-step and EAP activates are effective for
prevention STH, which found that hat teaching plans for learning life experiences was
design as a program. Our results support the (WHO, 2010) recommendations to
include hygiene education into school based intervention or health programs. The
learning that started from the experience and the considerate analysis of the critical
thinking, linking problems of environment, and social factors will lead to self-
awareness and improve behavior that was being done or going to be done in
appropriated way (Roger, 1986) that associated with the PMT based on PHAST step-
by-step process and EAP activities.

It was developed to help teachers or instructors design teaching methods for
their own local school. They would be able to visualize things that they had to
improve in their teaching methods, to help enhance the learning process for students.
Similar findings were reported in rural Malaysia (Nabil A N, 2013) confirmed that the
school health education program was the most important factor associated
significantly with the KAP on STH among this participants. Similarly, a previous
study showed behavior change in the community of children who are likely to receive
health education from school through their children was more likely to be motivated
and participants in household and community-based preventive actions. Hence,
School Based programme on skill basic practice could be empower high-risk age
group with the basic knowledge and skills ultimately protecting them from STH
infections (Nabil A N, 2013). Therefore, this study was regarded that the Participatory
Learning School-Based intervention can produce the changing of knowledge,
attitudes, through prevention behavioral changes as mentioned.

5.2.2.4 Objectives: to explore incidence of reinfections STH eggs detected
in the stool of the students within the experimental and comparison groups after
the intervention.

At follow up 1, the experimental group was 0.46 time as likely to STH as
infections than the comparison group. There was no significant difference in the
incidence rate of STH infections at follow up between the experimental group and
comparison group (p = 0.267) (Table 26).

At follow-up 2, the experimental group was 0.0 time as likely to STH as
infections than the comparison group. There was no significant difference in the
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incidence rate of STH infections at follow up 2 between the experimental group and
comparison group (p = 0.076) (Table 26).

In this study, showed there was no significant difference in the incidence rate
of STH infections at follow up between the experimental group and comparison group
(p = 0.267) at follow-up 1 and follow-up 2. Our finding showed that STH infections
were highly prevalence (6.8 %). In fact, the prevalence rate was one and a half times
higher than indicated in a previous assessment in 2014 (14.4%) (Bureau of General
Communicable Diseases, 2013), there is obvious need for a regular preventive
programme in plantations (WHO, 2012) and consisted of Thailand (BGCD DDC
MOPH, 2013) mentioned standard of prevalence rate more than 5 % had high risk
area. At follow-up 2 there was no significant difference in the incidence rate of STH
infections at follow up between the experimental group and comparison group (p =
0.076), but also the incidence of STH infections was 2.2 % in the comparison group,
which slightly lower than the designated baseline prevalence and the endemic areas
has been constantly reduced. The incidence rate of STH infections decreased to
follow-up assessment in both the experimental and comparison groups, but summary
in the mean re-incidence of STH infection was no significantly difference in the two
groups. In addition, Participatory Learning School-Based intervention can provide an
effective alternative to school-based intervention. This is consistent with the (Li-Ping
Y., 2005) the findings from this study are similar to those of as program
schistosomiasis in China, in the experimental school 99.8% of pupils attained the
passing scores, while the corresponding percentage in the control group was only
16.7%. Our results were also consistent with previous research (Matthew C. Freeman,
2013) found considerable difference in the prevalence and intensity of reinfection
with A. lumbricoides in the intervention schools compared with control schools.



CHAPTER IV

CONCLUSION AND RECOMMENDATIONS

This research was a quasi-experimental research aimed to study effectiveness
of participatory learning school-based intervention toward knowledge, attitude,
preventive behaviors STH and incidence of helminthes infections among primary
school students.

The subjects were 132 primary students divided into groups: which were the
experimental group (n = 67) and the comparison group (n = 65). The experimental
group received the participatory learning school-based intervention includes seven
steps by ten activities (applied of PMT based on activity EAP and PHAST step-by-
step process). The data was collected three times: the first before the intervention
implement, the second times after the complete intervention immediately, and the
third times at follow-up of 3 months, follow-up after the end of the intervention. The
purposes of this research were:

To assess primary school students knowledge, attitudes, and preventive
behaviors towards STH within the experimental and comparison groups, before and
after the intervention.

To compare the mean scores of knowledge, attitudes, and preventive behaviors
towards STH in primary school students between the experimental and comparison
groups, before and after the intervention.

To explore incidence of reinfections STH eggs detected in the stool of the
students within the experimental and comparison groups after the intervention.

6.1 Conclusion of the study

One week before the intervention, the comparison of personal characteristics
between the experimental group and the comparison group showed that the
participants were different nutritional status of students (H/W), history of STH
infections and treatment (during the past 3 months, have been treatment dewormed),
sources of drinking water, occupation of parents, and type of housing.

The subjects in the experimental group and the comparison group were
primary students grade 4 (pratomsuksa 4 students) aged 10 years. The experimental
group was female students (57.8 %), male students (44.1 %). The comparison group
was male students (55.9 %), female students (42.9 %). There were ethnicity of Marabi
(37.3 %) and Lua (35.8 %) in the experimental group. Health status of students: the
participants had underlying medical problem, more than 65.0 % of anemia, 25.0 % of
malnutrition, and 10.0 % of heart, respectively. Only 3.0 % of participants had
underweight (weight/age). 97.0 % all both groups the experimental group and the
comparison group about weight/age was normal weight. Only 10.6 % of high/age
was under high (stunning), 9.0 % in the experimental group and 12.3 % in the
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comparison group. More than 62.9 % of the participants never stool examinations.
Only 14.4 % of the participants had helminthes, 68.4 % in the experimental group and
31.6 % in the comparison group. More than half (54.5 %) of participants do not know ever
history of helminthes.

Only 11.4 % of the participants households do not have own toilet. About that does
not have a toilet, there was 66.7 % of them with cousin, 20.0 % of forest, and 13.3 % of
farm. More than 97.0 % of the participants had wear shoes. More than half (75.0 %) of the
participants had eating un-well cooked food. Only 21.2% of the participants did not hands
wash before/ after eating. Nearly half (43.9 %) of the participants did not hands washing
after defection About 36.4 % of the participants used sources of drink water from water pie,
34.8 % of ground water/spring water, and 28.8 % of natural water.

More than 75.8 % of the participants parents or caretaker received family of
income was 501-3,500 bath (15.1-108.3 USD) per month. There was 74.2 %, 78.8 % of the
participants parents education were primary education. More than (70.5 %, 51.5 %) of the
participants occupation of parents were agriculture (rice and corn farm), while only (18.1
%, 25.8 %) were labor (per day), respectively. There was (53.8 % and 35.3 %) in the
experimental group and (46.2 % and 64.7 %) in the comparison group that was agriculture
(rice and corn farm). Overall, 105 of participant parents or caretaker (79.5 %) living
brick/concrete, while only (114 % and 9.1 %) had bamboo hut and woody hut,
respectively.

Knowledge about STH

At baseline mean scores knowledge were similar between groups (mean + SD:
8.73 £2.18, 8.23 + 2.15) in the experimental group and comparison group. There were
no significant between the experimental group and the comparison group (t = 1.324,
p-value > 0.05). Therefore, the hypothesis 1 was rejected.

After the intervention, there was significant higher mean scores of knowledge
about STH than the comparison group (mean + SD: 8.73 + 2.18 to 10.15 + 1.59, t =
5.011, p-value < 0.05). Therefore, the hypothesis 2 was accepted.

At follow up 2 (three months after received program) students subjects in the
experimental group had increased mean scores (mean + SD: 10.15 + 1.59 to 11.10 +
1.31,t=6.479, p-value < 0.05). Therefore, the hypothesis 2, 3 were accepted.

Attitude towards preventive STH

At baseline mean scores of attitude were similar between groups in the
experimental group and comparison group (meanzSD: 39.82+5.15, 38.5845.12,
t=1.382, p-value > 0.05). Therefore, the hypothesis 1 was rejected.

After students subjects in the experimental group received intervention
program in follow up 1 (two months after program) found that the mean score of
attitude in the experimental group were increased and higher than the comparison
group at follow-up 1 (mean+SD: 39.82+5.15, to 44.24+6.18, t=5.486, p-value < 0.05).
Therefore, the hypothesis 2 was accepted.
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At follow up 2 (three months after received program) students subjects in the
experimental group had increased mean scores (mean+SD: 44.24+6.18 to 44.80+5.80,
t=5.699, p-value < 0.05). Therefore, the hypothesis 2, 3 were accepted.

Prevention behavior towards preventive STH

At baseline mean scores of prevention behavior were similar between groups
(meantSD: 13.12+2.22, 12.91+1.74) in the experimental group and comparison
group. There were no statistically significant between the experimental group and the
comparison group (t=0.607, p-value > 0.05). Therefore, the hypothesis 1 was rejected.

After students subjects in the experimental group received intervention
program in follow up 1 (two months after program) found that the mean score of
prevention behavior in the experimental group were increased and higher than the
comparison group (meanSD: 13.1242.22 to 14.974+2.18, t=5.106, p-value < 0.05).
Therefore, the hypothesis 2 was accepted.

At follow up 2 (three months after received program) students subjects in the
experimental group had increased mean scores (mean+SD: 14.97+2.18 to 15.44+1.94,
t=6.588, p-value < 0.05). Therefore, the hypothesis 2, 3 were accepted.

Incidence rates of STH infections

At follow up 1 the experimental group was 0.46 time as likely to STH as
infections than the comparison group. The incidence of STH infections was 0.046 %
(95% ClI, 0.039 to 0.137) in the experimental group and 0.106 % (95% CI, 0.022 to
0.163) in the comparison group (p-value > 0.05). Therefore, the hypothesis was
rejected.

At follow-up 2 the experimental group was 0.0 time as likely to STH as
infections than the comparison group. The incidence of STH infections were 0.048 %
(95% CI, 0.015 to 0.139) in the comparison group (p-value > 0.05). Therefore, the
hypothesis was rejected.

In addition, from the findings results, it may be concluded that the PMT based
on the activity EAP and PHAST step-by-step process, Participatory learning School-
Based intervention, participatory that was provided to primary students at the Bo
Kluea district, Nan province Thailand was effective, since it sustainably improved
knowledge about STH attitude, preventive behaviors STH, and reduces incidence of
reinfections of helminthes among primary school students. Using Participatory
learning School-Based intervention principles as enhancing activities are also
appropriate for arranging learning activities for the participants since its content,
process, and duration were appropriate.

6.2 Recommendations of the study
6.2.1 Implication of this study

This study on the effectiveness of Participatory Learning School-Based
intervention interventions integrated into the school-based intervention. Our results

support the WHO recommendations to include hygiene education into school based
intervention or health programs(WHO, 2005),(WHO, 2012). More research is needed
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to find better ways of translating knowledge, attitude, and behavior practice into
sustainable behavior change. Social marketing at the community-level and school
further involvement to the children parents in the intervention studies could
potentially maximize behavior change and lead to greater reduction in the burden of
STH infections in epidemic areas. The benefits of a school-based program are likely
to be enhanced when a sustained health hygiene education intervention is integrated
into school curriculum.

6.2.2 Strengths and limitations

The Strengths of this study include the use of a quasi-experimental design
causes the selection bias due to lack of random assignment and not have true control.
This study has single blind method because only participants do not know which
group. These study adequate sample size, low attrition rates, appropriate statistical
tests. Our findings increase confidence that well-designed, targeted interventions can
be effective in reducing the minority ethnic group among primary school students to
prevention STH infections in Thailand and possibly elsewhere.

This study had a number of limitations. First, this study was short study after
intervention to assess the sustainability of the intervention effect. The interaction may
occurred because they were recruited from the same geographical location. Second,
only a single stool sample was collected in each participants in this study, using the
Kato-Katz preparations to determine infection status. There is likely a significantly
underestimation of infection. It has been showed that obtaining only a single sample
for type of STH can underestimate infection rate by up to 50% (Knopp S, 2008).
Furthermore, the standard tools for parasites control was developed or/and adapted to
epidemic areas or residents. It should be the more intensive diagnostic approach to
detected additional cases. For examples, the number of eggs of each parasites species
was counted and recorded separately, or detection of infective by culture methods.
Finally, STH related nutrition status were measurement by self-report, which may
introduce errors of measurement error. Due to report of a school teacher and
feasibility issues, it was no impossible to directly observe behavior. Self-reports from
children aged 8-11 years, however, has been found to be a reliable and valid
measurement tool in the context of health-related question (Riley A.W, 2004).

These findings may be attributable to the sharing of information with students
in the experimental group after their teachers attended a teacher training workshop,
which was held before commencement to the trial. After adjustment for the baseline
scores, the differences in the knowledge, attitude, and prevention behavior scores
between the two groups at the after assessment remained significantly. Monitoring of
potential confounding resulting from the sharing of information between the
experiment and comparison groups suggested that no relevant exchange had occurred
between teachers and students in experimental group, and those in the comparison
group. As such, this information was not included in the inclusion or exclusion
criteria of the study. This may perhaps become one of confounding factors that may
affect the results of the study.
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6.2.3 Recommendations for policy

The content review of the formal helminthes of STH for grades 4 to 6 primary
school students showed that the curriculum comprised proper matter, and possessed
similar of this research. However, there were differences in the teaching process and
activities, the contents are insufficient and lacking in content as the type of worms of
STH. Therefore, teachers should be trained to gain whole comprehension about the
subject type of worms of STH, and the empowerment process should be integrated
into the existing lesson.

The responsible organization level such as the local government, provincial
health office, non- governmental has to plan a suitable the Participatory Learning
School-Based intervention specifically for primary school students, empowering the
parent or caretaker, peer educators and teachers by the collaboration with educational
institutions as the training model, simultaneous policy, academic and social
movement.

6.2.4 Recommendations for the applications of the study

(1) Teachers, who want to apply the PHAST step-by-step process and EAP
activities technigue into a teaching process, should be sufficiently trained in order to
clearly the concept prior to implementation.

(2) According to the experience in organizing of the Participatory Learning
School-Based intervention using PHAST step-by-step process, EAP activities and
based on PMT, it was found that the learning atmosphere of that group comprised of
all students was more entertaining than that of the learning group of only one
helminthes.

(3) Several evaluation methods should be employed to work in the
Participatory Learning School-Based intervention using empowerment. Apart from
the evaluation based on PMT, participation observation, evaluation of indirect
outcomes such as social networks, or changes to the community, and the
environments.

(4) The Participatory Learning School-Based intervention based on PMT
apply PHAST step-by-step process and EAP activities should be applied to the
education in the primary school students in order to prevention and promotion STH
infections. Moreover, the schools should plan consecutive participatory learning
school-based intervention participation from primary up to high school to increase
their knowledge, attitudes toward preventive STH so that the students have proper
practice and appropriate preventive behaviors.

(5) The training courses for health care providers, school nurse and health
staff, and teachers should be provided so that they can gain experience in applying the
PHAST step-by-step process and applied of PMT based on EAP activity for
preventive and promotion STH infections. Moreover, teachers should cooperate with
the school nurse or health staff to plan the participatory learning school-based
intervention to promoting proper suitable and prevention STH infections.
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6.2.5 Recommendations for future studies

(1) The future study should consider using longer of time such as 6 months to
1 year. This eill be able to evaluate the participatory learning school-based
intervention applied of PMT based on activity EAP and PHAST step-by-step process
durability. The evaluation should add the input from students significantly other such
as teachers, parents or caretaker, peer friends. The students will gain the real benefit
because of whole picture of the reflection.

(2) It should have education program offered the parents or caretaker so that
they can teach give advice their children with confidence.



APPENDIX A

Table 28 Number and percentage of the participant knowledge about the STH
infections (N=132)

Variable Answer  Experimental group (n=67) Comparison group (n=65)
Baseline Follow-  Follow-  Baseline Follow- Follow-
up 1 up 2 up 1 up 2
n (%) n (%) n (%) n (%) n (%) n (%)
1 What does STH infections. Correct 36(53.7) 60(89.6)  63(94.0) 24(36.9) 36(55.4) 54(83.1)
Wrong 31(46.3)  7(10.4) 4(6.0) 41(63.1)  29(44.6)  11(16.9)

2 What is the appropriate Correct 44(65.7) 52(77.6)  59(88.1) 27(41.5) 35(53.8) 49(75.4)
climate for the Wrong 23(34.3) 15(22.4) 8(11.9) 38(58.5) 30(46.2) 16(24.6)
growth of intestinal.

3 What is the impact of Correct 39(58.2) 53(79.1)  53(79.1) 22(33.8) 28(43.1) 47(72.3)
hookworm physical of Wrong 28(41.8) 14(20.9)  14(20.9) 43(66.2) 37(56.9) 18(27.7)
Students.

4 What is the impact of Correct 44(65.7)  49(73.1) 57(85.1)  43(66.2)  29(44.6)  41(63.1)
Ascaris lumbricoides Wrong 23(34.3) 18(26.9)  10(14.9) 22(33.8) 36(55.4) 24(36.9)
physical of Students.

5 What is the impact of Correct 44(56.7)  51(76.1) 48(71.6)  39(60.0)  32(49.2)  42(64.6)
Enterobius vermicularis Wrong 23(34.3) 16(23.9) 19(28.4) 26(40.0) 33(50.8) 23(35.4)
physical of students.

6  What is the impact of Correct 48(71.6) 48(71.6)  53(79.1) 44(67.7) 54(83.1) 38(58.5)
Trichuris trichura Wrong 19(28.4) 19(28.4)  14(20.9) 21(32.3) 11(16.9) 27(41.5)
physical of students.

7 What kind of contact with Correct 40(59.7)  46(68.7)  53(79.1)  43(66.2)  32(49.2)  35(53.8)
skin, STH infections Wrong 27(40.3) 21(31.3)  14(20.9) 22(33.8) 33(50.8) 30(46.2)
by radish.

8  What kind of contact STH Correct 34(50.7)  51(76.1) 51(76.1)  40(61.5)  37(56.9)  46(70.8)
infections contamination Wrong 33(49.3) 16(23.9)  16(23.9) 25(38.5) 28(43.1) 19(29.2)
by eating vegetables.

9  What kind of contact STH Correct 40(59.7)  42(62.7) 48(71.6)  39(60.0)  49(75.4)  36(55.4)
infections contaminated Wrong 27(40.3) 25(37.3)  19(28.4) 26(40.0) 16(24.6) 29(44.6)
respiratory or worm eggs.

10 What kind of contact STH Correct 44(65.7)  40(59.7)  48(71.6)  44(67.7)  35(53.8)  39(60.0)
infections contaminated Wrong 23(34.3) 27(40.3)  19(28.4) 21(32.3) 30(46.2) 26(40.0)
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Table 28 Number and percentage of the participant knowledge about the STH
infections (N=132) (Continuous)

Variable Answer  Experimental group (n=67) Comparison group (n=65)
Baseline Follow- Follow- Baseline Follow- Follow-
up 1 up 2 up 1 up 2
n (%) n (%) n (%) n (%) n (%) n (%)
11 Which the causes o of Correct 43(64.2) 49(73.1)  57(85.1) 47(72.3) 50(76.9) 36(55.4)
Hookworm. Wrong 24(35.8)  18(26.9) 10(14.9) 18(27.7)  15(23.1)  29(44.6)
12 Where the environmental Correct 46(68.7) 42(62.7)  48(71.6) 49(75.4) 48(73.8) 32(49.2)
Conditions are favorable, Wrong 21(31.3) 25(37.3)  19(28.4) 16(24.6) 17(26.2) 33(50.8)
the eggs develop into
infective stages.
13 What can prevent STH Correct 48(71.6) 40(59.7)  48(71.6) 47(72.3) 51(78.5) 38(58.5)
infections? Wrong 19(28.4)  27(40.3) 19(28.4)  18(27.7)  14(215)  27(41.5)
14 What are not to spread Correct 35(52.2) 57(85.1)  55(82.1) 31(47.7) 33(50.8) 53(81.5)
the prevention of Wrong 32(47.8) 10(14.9)  12(17.9) 34(52.3) 32(49.2) 12(18.5)

STH infections
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Table 29 Number and percentage of the participant attitudes towards the preventive
of STH (N=132).

Variable Answer  Experimental group Comparison group
(n=67) (n=65)
Baseline  Follow- Follow- Baseline  Follow-  Follow
up 1 up 2 up 1 -up 2
n%) n(%) n(%) n(%) n(%) n(%)

1 Hookwormis a leading Agree 10(14.9)  42(62.7) 56(83.6) 0(0.0) 4(6.2) 11(16.9)

cause of anemia. Not sure 39(58.2) 25(37.3) 11(16.4) 42(64.6) 54(83) 22(33.8)
Disagree 18(26.9) 0(0.0) 0(0.0) 23(35.4) 7(10.7) 32(49.3)

2 Trichuris trichiura causing  Agree 10(14.9) 44(65.7) 38(56.7) 0(0.0) 3(4.6) 5(7.7)
less than intellectual Not sure 47(70.1) 23(34.3) 29(43.3) 46(70.8) 37(56.9)  60(92.3)
development. Disagree 10(14.9) 0(0.0) 0(0.0) 19(29.2) 25(38.5) 0(0.0)

3 Ascaris lumbricoides Agree 31(46.3) 0(0.0) 0(0.0) 14(21.5) 15(23.1)  34(52.3)
causes pneumonia. Notsure  35(22)  23(343)  23(343)  49(754)  42(64.6)  30(46.2)

Disagree 1(L5) 44(65.7)  44(65.7) 2(3.1) 8(12.3) 1(1.5)

4 Enterobius vermicularis Agree 9(13.4) 0(0.0) 41(61.2) 6(9.2) 3(4.6) 9(13.8)
causing diarrhea, vomiting, ~ Not sure 56(83.6)  34(50.7) 26(38.8)  45(69.3) 36(55.4)  36(554)
and fatigue. Disagree 2(3.0) 33(49.3) 0(0.0) 14(21.5) 26(40.0)  20(30.8)

5  Urine detection methods Agree 25(37.3) 0(0.0) 8(11.9) 11(16.9) 17(26.2)  29(44.6)
through the intestinal Not sure 36(53.7) 36(53.7) 48(71.6) 48(73.8) 42(64.6)  33(50.8)
worms eggs only. Disagree 6(9.0) 31(46.3)  11(16.5) 6(9.2) 6(9.2) 3(4.6)

6  Eating fruits and vegetables  Agree 7(10.4) 32(47.8)  37(85.2) 3(4.6) 3(4.6) 23(35.4)
will be washed clean STH Not sure 42(62.7) 35(52.2) 30(44.8) 60(92.3) 62(95.4)  33(50.8)
infections. Disagree  18(26.9) 0(0.0) 0(0.0) 2(3.1) 0(0.0) 9(13.8)

7 Adoption feces as fertilizer ~ Agree 42(62.7) 2(3.0) 17(25.4) 24(36.9) 7(10.8) 2(3.1)
to water the vegetables, not ~ Not sure 24(35.8) 47(70.1) 34(50.7) 41(63.1) 46(70.7)  57(87.7)
the spread of STH Disagree 1(1.5) 18(26.9) 16(23.9) 0(0.0) 12(18.5) 6(9.2)
infections.

8 Do not defecate in the toilet ~ Agree 16(23.9) 23(343)  33(493) 4(6.2) 6(9.2) 29(44.6)
is the spread of STH Not sure 40(59.7) 43(64.2) 34(50.7) 20(30.8) 55(84.6)  26(40.0)
infections. Disagree 11(16.4) 1(1.5) 0(0.0) 41(63.0) 4(6.2) 10(15.4)

9  Mountain Water is clean Agree 18(26.9) 4(6.0) 1(1.5) 26(40.0) 6(9.2) 6(9.2)
drinking water without Not sure 49(73.1) 57(85.1) 60(89.5) 35(53.8) 51(78.5)  44(67.7)
boiling it can drink. Disagree 0(0.0) 6(9.0) 6(9.0) 4(6.2) 8(12.3) 15(23.1)

10 If you are infected with Agree 1(1.5) 0(0.0) 10(14.9) 1(1.5) 7(10.8) 2(3.1)
intestinal worms and Not sure 59(88.1) 54(80.6) 30(44.8) 52(80.0) 55(84.6)  44(67.7)
medicine Disagree 7(10.4) 13(19.4) 27(40.3) 12(18.5) 3(4.6) 19(29.2)

will not be repeated.
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Table 29 Number and percentage of the participant attitudes towards
the preventive of STH (N=132) (Continued).

Variable Answer | Experimental group Comparison group
(n=67) (n=65)
Baseline Follow- Follow- Baseline Follow- Follow-
up 1l up 2 up 1l up 2
n (%) n (%) n (%) n (%) n (%) n (%)
11 | Can wash your hands with Agree 0(0.0) 23(34.3) 19(28.4) 18(27.7) 18(27.7) | 10(15.4)
soap and water before Not sure 61(91.0) 26(38.8) 48(71.6) 38(58.5) 31(47.7) | 47(72.3)
eating, every time you think | Disagree 6(9.0) 18(26.9) 0(0.0) 9(13.8) 16(24.6) 8(12.3)
you can.
12 | If you feel embarrassed to Agree 3(4.5) 4(6.0) 20(29.9) 29(44.6) 4(6.2) 20(30.8)
send stool examination. Not sure 64(95.5) 44(65.7) 27(40.2) 25(38.5) 51(78.5) | 29(44.6)
Disagree 0(0.0) 19(28.4) 20(29.9) 11(16.9) 10(15.3) | 16(24.6)
13 | If you think that you can Agree 21(31.3) 5(7.5) 1(1.5) 13(20.0) | 11(16.9) | 9(13.8)
cut the nails as short as Not sure 31(46.3) 47(70.1) 62(92.5) 50(76.9) 46(70.8) | 41(63.1)
possible. Disagree 15(22.4) 15(22.4) 4(6.0) 2(3.1) 8(12.3) 15(23.1)
14 | When it rains, you can walk | Agree 2(3.0) 12(17.9) 4(6.0) 0(0.0) 12(18.5) | 15(23.1)
barefoot than wear Notsure | 60(89.5) | 33(49.3) | 44(65.6) | 54(83.1) | 41(63.0) | 32(49.2)
comfortable shoes. Disagree 5(7.5) 22(32.8) 19(28.4) 11(16.9) 12(18.5) | 18(27.7)
15 | When students have the Agree 12(17.9) 2(3.0) 9(13.4) 4(6.2) 13(20.0) | 10(15.4)
opportunity to introduce a Not sure 50(74.6) 55(82.1) 52(77.6) 30(46.2) 41(63.1) | 43(66.2)
friend in school practices Disagree 5(7.5) 10(14.9) 6(9.0) 31(47.6) 11(16.9) | 12(18.4)
to prevent STH infections.
16 | You intend to wash Agree 34(50.7) 27(40.3) 23(34.3) 16(24.6) 8(12.3) 16(24.7)
vegetables before eating Not sure 30(44.8) 33(49.3) 38(56.7) 49(75.4) 49(75.4) | 40(61.5)
and cooking every time. Disagree 3(4.5) 7(10.4) 6(9.0) 0(0.0) 8(12.3) 9(13.8)
17 | You intend to wash hands Agree 28(41.8) 5(7.5) 13(19.4) 12(18.5) 21(32.3) | 11(16.9)
with soap and water after Not sure 39(58.2) 46(68.7) 53(79.1) 42(64.6) 33(50.8) | 46(70.8)
defecation. Disagree 0(0.0) 16(23.9) 1(1.5) 11(16.9) 11(16.9) 8(12.3)
18 | You intend to wear shoes at | Agree 8(12.0) 9(13.4) 24(35.8) 24(36.9) 4(6.2) 16(24.6)
all times in the rain and Not sure 51(76.1) 47(70.1) 37(55.2) 10(15.4) 50(76.9) | 24(36.9)
sport. Disagree 8(11.9) 11(16.4) 6(9.0) 31(47.7) 11(16.9) | 25(38.5)
19 | You intend to drink only Agree 9(13.4) 7(10.4) 14(20.9) 8(12.3) 13(20.0) | 13(20.0)
filtered or boiled water Not sure 44(65.7) 60(89.6) 53(79.1) | 28(43.1) | 46(70.8) | 38(58.5)
only. Disagree 14(20.9) 0(0.0) 0(0.0) 29(44.6) 6(9.2) 14(21.5)
20 | You intend to maintain and | Agree 29(43.3) 2(3.0) 0(0.0) 28(43.1) 5(7.7) 1(1.5)
clean bedding. Not sure 35(52.2) 55(82.1) 49(73.1) 37(56.9) 57(87.7) | 45(69.2)
Disagree 3(4.5) 10(14.9) 18(26.9) 0(0.0) 3(4.6) 19(29.3)
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Table 30 Number and percentage of the prevention behavior towards preventive of

STH (N=132).
Variable Answer  Experimental group (n=67) Comparison group (n=65)
Baselin  Follow Follow- Baselin Follow- Follow
e -up 1 up 2 e up1 -up 2
n (%) n(%) n(%) n (%) n (%) n (%)
In the last three months, the
students have done the
following
1. Wash hands with soap Often 1(1.5) 22(32.8)  23(34.3) 3(4.6) 5(7.7) 15(23.1)
and water after Seldom 54(80.6)  42(62.7)  42(62.7) 37(56.9) 48(73.8)  37(56.9)
defecation. Never 12(17.9) 3(4.5) 2(3.0) 25(38.5)  12(185)  13(20.0)
2. Wash hands with soap Often 0(0.0) 1(1.5) 1(1.5) 1(1.5) 1(1.6) 0(0.0)
and water before and Seldom  35(52.2  52(77.6)  53(79.1)  49(754)  35(538)  19(29.2)
after eating. Never 32(47.8) 14(20.9) 13(19.4) 15(23.1) 29(44.6) 46(70.8)
3. Wash raw vegetables Often 0(0.0) 0(0.0) 2(3.0) 0(0.0) 0(0.0) 0(0.0)
thoroughly before Seldom  22(32.8)  40(59.7)  43(64.2)  23(35.4) 29(44.6)  23(35.4)
eating. Never 45(67.2)  27(40.3)  22(32.8)  42(64.6)  36(55.4)  42(64.6)
4.  Eating cooked. Often 29(43.3)  45(67.2)  41(61.2) 28(43.1) 33(50.8)  32(49.2)
Seldom  31(46.3)  21(31.3)  26(38.0)  26(40.0) 32(49.2)  33(50.8)
Never 7(10.4) 1(1.5) 0(0.0) 11(16.9) 0(0.0) 0(0.0)
5.  Clean Water. Often 5(7.5) 25(37.3)  16(23.9) 1(1.5) 3(4.6) 2(3.1)
Seldom  39(58.2)  41(61.2)  50(74.6)  22(33.9)  48(73.8)  42(64.6)
Never 23(34.3) 1(1.5) 1(1.5) 42(64.6)  14(21.6)  21(32.3)
6.  Wear shoes when away  Often 17(25.4)  22(32.8)  28(41.8)  19(29.2)  10(15.4)  14(215)
from home or school, or ~ Seldom  49(73.1)  43(64.2) 39(58.2)  38(58.5)  48(73.8)  47(72.3)
in contact with soil. Never 1(1.5) 2(3.0) 0(0.0) 8(12.3) 7(10.8) 4(6.2)
7.  Defecate in latrines, Often 18(26.9) 5(7.5) 27(40.3) 30(46.2) 3(4.6) 17(26.2)
both at home and Seldom 40(59.7)  55(82.1)  37(55.2) 26(40.0) 48(73.8)  39(60.0)
school. Never 9(13.4) 7(10.4) 3(4.5) 9(13.8) 14(21.6)  9(13.8)




APPENDICES B

Effectiveness of Participatory Learning School-Based Intervention Prevention
of Soil-Transmitted Helminth (STH) Infections among Primary School Students Nan
Province Thailand

Questionnaire

Part 1: Demographic and Socio-characteristic of the students

Direction: Please put a tick [v'] in an appropriate box and the words into the gaps to

complete.
1.1 General information of the students
1. What the students are studying
[ 1 1. Grade4
[ 1 3.Grade6

2. How old are you?
[ ] 1 10years
[ ] 3.12years

3. Sex of the respondent

4. What religion are you?
[ 1 1. Buddhism
[ 13.Islam
5. What ethnicity are you?
[ 1121 Lua
[ 1 3.MilaBri
6. Health status of students
6.1 You have a disease or not
[ 11.Yes, specified............
6.2 weight.................... kg (W/A)
[ ] 1. Normal weight
[ ]3. Over weight

[ 1 1. Normal high

[ 13. Other specified............

6.4 Nutritional status of students (W/H)
[ 1 1. Normal weight

[ 1 3. Underweight (Wasting)

[ 1 5. Other specified............

No.
[ ]2 Grade5
[ ] 2.11years
[ 14. Other specified............
] 1. Male [ ]2. Female

[ ] 2. Christianity
[ 14. Other specified............

[ 1 2. Indigenous Nan Hill tribe
[ 14. Other specified............

[ ]2 No

[ ] 2. Underweight

[ 1 2. Under high (Stunting)

[ 12 slim
[ 1 4. Over higher



7. History of STH infections and treatment of helminthes students

7.1 Have you ever sent a stool examination for parasite eggs?

[ 11 Ever

[ 12 Never

7.2 You have a history of a helminthes or not

[ 11 Yes
[ 1 3.1do not know

[ 12 No

1.1 General information of the students (Continuous)

7.3 During the past 3 months, have been dewormed?

[ 11 Yes

[ ]3. Other specified............
8. Health behaviors of students

8.1 Households had own toilet

[ 11 Yes

8.2 Own wear shoes

[ 1 Yes

8.3 Eating un-well cooked food
[ 11 Yes, specified............

8.4 Sources of drinking water
[ 1 1. Water pie

[ 1 3.Rain water

8.5 Hands washing before - after eating
[ 11 Yes

8.6 Hands washing after defecation

[ 11 Yes

8.7 Stool examination
[ ]1. No infections
8.8 Type of STH infections
[ 11. Ascaris lumbricoides
[ 13. Strongyloides stercoralis
[ 15. Other specified ...........

[ 12 No

[ 12. No, students defecate
at (specified) ...

[ 12 No

[ 12 No

[ 1 2. Groundwater/spring water

[ 14. Other specified......

[ 12.No

[ 12.No

[ ] 2. STH Infections (GO TO 7.9)

[ 12. Hookworms

[ 14 Trichuris trichiura
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1.2 Background information on the parents or caretaker (Parents only)

1. Education level of father

[ 1 1. No education [ 1 2.Primary education

[ 1 3. Secondary school [ 1 4. High school education

[ 1 5. Other specified......

2. Education level of Mother

[ 1 1. No education [ 1 2.Primary education

[ 1 3. Secondary school [ 1 4. High school education

[ 1 5. Other specified......

3. Paternal occupation

[ ] 1. Agriculture [ ] 2. Labor

[ ] 3.Trade [ ]4. Garden

[ ] 5. Employees [ ]6. Other specified............

4. Maternal occupation

[ 1 1. Agriculture [ 1 2 Labor

[ 13 Trade [ 14 Garden

[ 15.Employees [ ]6. Other specified............

5. Family of income (baht/ monthly)

[ 1 1. Lessthan 500 bath (<15USD) [ 1 2.501- 3,500 bath (15.1-108.3USD)

[ 1 3.3,501-5,000 bath [ 1 4. More than 5,000 bath (>154.8USD)
(108.4-154.7USD) [ 15. Other specified.........

6. Type of housing

[ ] 1. Woody hut [ ] 2. Brick/concrete

[ ] 3.Bamboo hut [ ] 4. Other specified.........

7. Health officials have been education of the STH

[ 11 Ever [ ] 2. Never
[ 13. Other specified.........

8. STH community campaign

[ 11 Yes [ 12 No

[ 13. Other specified......



Part 2 knowledge about the STH infections
Direction: Please select the answer you think is correct, only one choice.
1.What does STH infections?

1 .Liver Fluke 2 .Hookworm

3 .Ascaris lumbricoides 4 Trichuris trichura
2. What is the appropriate climate for the growth of intestinal
1. Hot weather 2 Winter Weather

3.Rain and damp weather 4 Dry weather
3. What is the impact of hookworm physical of students?

1 Diarrhea 2 .Lower body weight

3 .Pneumonia, fever 4 Anorexia
4. What is the impact of Ascaris lumbricoides physical of students?

1 Diarrhea 2 .Lower body weight

3 .Pneumonia, fever 4 Anorexia
5. What is the impact of Enterobius vermicularis physical of students?

1 Diarrhea 2 .Lower body weight

3 .Pneumonia, fever 4 Anorexia
6. What is the impact of Trichuris trichura physical of students?

1 Diarrhea 2 .Lower body weight

3 .Pneumonia, fever 4 Vomiting
7. What kind of contact with skin, STH infections by radish?

1 .Enterobius vermicularis 2 .Hookworm

3 .Ascaris lumbricoides d .Trichuris trichura
8. What kind of contact STH infections contamination by eating vegetables?
1 Enterobius vermicularis 2 Hookworm
3 .Ascaris lumbricoides 4 Trichuris trichura
9. What kind of contact STH infections contaminated respiratory or worm eggs?
1 Enterobius vermicularis 2 Hookworm
3 .Ascaris lumbricoides 4 Trichuris trichura
10. What kind of contact STH infections contaminated drinking water?

1 .Enterobius vermicularis 2 .Hookworm

3 .Ascaris lumbricoides 4 Trichuris trichura

119



120

11. Which the causes o of hookworm.
1 .Clean eating 2 .Eat fresh vegetables from the river
3 .Not wear shoes in the rain 4 Clean the bathroom regularly
12. Where the environmental conditions are favorable, the eggs develop into infective stages.
1 .Moist soil 2 .The water
3 .Intestinal 4 Large intestine
13. What can prevent STH infections?
1 .Eating fresh cooked
2 .Clean drinking water
3 .Defecate in latrines wells only
4 Wear shoes before leaving the house sometimes
14. Which is not a way to prevent the spread of STH infections?
1 Wear shoes before leaving the house 2 Defecate in latrines

3 .Injection prevention 4 Anthelmintics
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Part 3 Attitudes towards the preventive of STH

Direction: Please put a tick [v'] in an appropriate box

Questions Opinion

Agree | Not | Disagree
sure

1. Hookworm is a leading cause of anemia.

2. Trichuris trichiura causing less than intellectual
development.

3. Ascaris lumbricoides causes pneumonia.

4. Enterobius vermicularis causing diarrhea, vomiting, and
fatigue.

5. Urine detection methods through the intestinal worms eggs
only.

6. Eating fruits and vegetables will be washed clean STH
infections.

7. Adoption feces as fertilizer to water the vegetables, not the
spread of STH infections.

8. Do not defecate in the toilet is the spread of STH infections.

9. Mountain Water is clean drinking water without boiling it
can drink.

10. If you are infected with intestinal worms and medicine will
not be repeated.

11. Can wash your hands with soap and water before eating,
every time you think you can.

12. If you feel embarrassed to send stool examination.

13. If you think that you can cut the nails as short as possible.

14. When it rains, you can walk barefoot than wear
comfortable shoes.

15. When students have the opportunity to introduce a friend in
school practices to prevent STH infections.

16. You intend to wash vegetables before eating and cooking
everytime.

17. You intend to wash hands with soap and water after
defecation.

18. You intend to wear shoes at all times in the rain and Sport.

19. You intend to drink only filtered or boiled water only.

20. You intend to maintain and clean bedding.




Part 4 Prevention behavior towards preventive of STH

Note: Please you’re put v in the box that you follow only one answer
Often refers  practice 5-6 days per 1 week.
Seldom refers  doing at least as 2-3 times per week.

Never refers  having do not done it before.
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Question Often | Seldom

Never

In the past 3months, the students have done the following or
not.

1. Wash hands with soap and water after defecation.

2. Wash hands with soap and water before and after eating.

3. Wash raw vegetables thoroughly before eating.

4. Eating cooked.

5. Clean Water.

6. Wear shoes when away from home or school, or in contact
with soil.

7. Defecate in latrines, both at home and school.
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WORDS ABOUT WORMS

Tuawg 2

Hook Worm (ga 135u)

Round Worm (5114 351)
Whip Worm (3w (35u)
14 =\ A
Enterobius vermicularis ) i@ UIABD I Iill] sl ljﬂiuﬂa']
21# s
stool (agaor feces (&-7l)
soil (weed)
hand aua)
foot (1{n)
body (ued)
bowel (oa ‘1w
Intestinal @umaniia)
blood (uaa)
liver (o2 * ayl)
heart (a13m)

brain (usw)

shoe (%)
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