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ABSTRACT

This cross-sectional study with a descriptive comparative design aimed to compare
nutritional knowledge, attitude towards food, food intake, and nutritional status of pre-adolescents
in urban and rural areas of Lampang province. The sample included 200 students in elementary
schools in Lampang province. There were 100 urban and 100 rural area students. Multistage
random sampling was used. Data were collected from February to March, 2005, by using
structured and semi-structured interviews with a questionnaire and forms which included questions
on personal characteristics, nutritional knowledge, and attitude towards food and food intake. Data
were analyzed using percentage, mean, standard deviation, independent t-test and Chi-square test.
The INMU-ThaiGrowth 2002 program was used to assess nutritional status.

Results revealed that when comparing pre-adolescents in urban and rural areas, there were
significant differences in the total nutritional knowledge (mean + SD=9.6 + 2.7 vs 10.7 + 3.5, t=-
2.438, p=.016) and knowledge on healthy food behavior (mean + SD =5.8 £ 1.8 vs 6.4 + 2.0, t= -
2.446, p= .015). In addition, there was a significant difference in perception of benefits and
consequences of food behavior between the pre-adolescents in urban and rural areas (mean +
SD=5.6 + 1.4 vs 4.9 = 1.8, t=3.371, p=.001). Moreover, comparing pre-adolescents in urban and
rural areas, there were significant differences in vegetable (mean + SD=5.0 = 3.3 vs 4.1 £ 2.5t
=2.264, p=.026), fruit (mean + SD=5.4 £ 2.1 vs 4.1 + 2.3,t=4.162,p=.000), milk (mean + SD=2.6 +
1.3 vs 1.6 £ 0.8 t=6.101,p=.000), oil (mean + SD=0.9 £+ 1.1 vs 0.3 £+ 0.3,t=6.252,p=.000), snack
(mean + SD=1.5+£ 0.9 vs 1.2 £ 0.9,t=2.311,p= .022), and bakery product intake (mean + SD=2.8 +
1.9 vs 1.4 £ 0.9,t=6.868,p=.000).There was a significant difference in nutritional status (height for
age) between these two groups (x> =9.172, p=.010).

Findings indicated the need for community health nurses to provide information on
nutrition, particularly to students in urban areas. Moreover, nurses should collaborate with a school
or a community by providing nutrition programs to enhance knowledge, attitude, and healthy food
behavior using the Thailand Nutrition Flag. Monitoring nutritional status in pre-adolescents,
particularly in rural areas is advised and advice addressing the importance of the undernutrition
problems, as well as approaches to the solutions should be provided to pre-adolescents and their
families in order to achieve healthy nutrition.

KEY WORDS: NUTRITIONAL KNOWLEDGE/ ATTITUDE TOWARDS FOOD/
FOOD INTAKE/ NUTRITIONAL STATUS/PRE-ADOLESCENTS/
URBAN/RURAL

109 P. ISBN 974-04-6800-4
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CHAPTER1

INTRODUCTION

Background and rationale

Food is a major factor that provides energy for growth and development. In
addition, it helps the body to increase the efficiency of daily activities. Human body
system is not balance if there is a nutritional problem. In other words, nutrients help
our body system to maintain energy for daily activity. Therefore, nutritional problem
is a major cause of most diseases. Lack of essential foods containing nutrient results in
susceptibility to nutritional and health problem. Having nutritious food leads to
improving physical and mental health. The dietary intake and energy should be
balanced to meet energy requirement. The energy requirements are different
depending on age, sex, occupation and level of activity. Malnutrition is a nutritional
problem caused by both nutritional deficiency and overnutrition that negatively affect

physical and mental health as well as quality of life.

It is known that children are an important human resource. The children need
adequate quantity and quality of healthy food to meet the nutrient requirement for their
physical and mental growth and development as well as health. Problems on food and
nutrition are truly global issue and central to concerns regarding the health and well
being of children throughout the world. These problems give negative effect on the
children’s academic performance and achievement. Currently, in Thailand some
children encounter nutritional problems due to poor food behavior, resulting in
undernutrition. Undernutrition causes a numbers of health problems and nutritional
problems, especially Protein Energy Malnutrition (PEM), lodine Deficiency Disorder
(IDD) and Iron Deficiency Anemia (IDA). These problems delay the growth and
development, particularly in young children living in poor community. These children
suffer from undernutrition such as kwashiorkor, marasmus, and growth retardation,

leading to an increase in health care cost and burden to family and larger society.
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In addition to malnutrition, overweight and obesity are increasing the health
problems for young children. UNICEF at the East Asia & Pacific Regional Office
stated that Thailand is now enduring a new chapter of nutrition-related health treats
associated with a modernization. According to the Ministry of Public Health
(Department of Health, Ministry of Public Health, B.E.2542), young children have
overweight and obesity because of a lack of variety of food that they should have in
their ages. Moreover, our traditional food consumption is rapidly influenced by
westernization meanwhile there is an increase in production and consumption of fast
food and processed food such as instant noodle. These foods are mostly low in
nutrition and high in fat with carbohydrate contents, which provide high calories and
low fiber. These may cause overweight and obesity and lead to a serious problem
when the children become adult since it is difficult to lose weight when there is an
increase in size and numbers of fat cell. Thus, being on diet can decrease only the size
of cells, not the numbers of the cells. When these children grow up, they may have
health problems such as diabetes, stroke, hypercholesterolemia, and bone and joint
disease (Thumcharoen, 1986). Furthermore, the overweight children are frequently
threatened by other children which may make them loss their self-image and feel
anxious to interact with others. Therefore, consequences of overweight and obesity

include not only physical but also psychosocial problems.

Currently, nutritional problem is a major public health problem in Thailand. In
the past, Thailand had experienced protein energy malnutrition in school children.
During the year 1997-2002, at the national level, the percentage of the first, second,
and third degree malnutrition in school children decreased from 12.20% to 11.46%
(Department of Health, Ministry of Public Health, B.E.2547). In addition, the
prevalence of goiter in school children decreased from 3.30% to 1.70% (Department
of health, Ministry of Public Health, BE.2547), and the prevalence of Iron Deficiency
Anemia in school children, during the year 1997-2000 decreased from 12.60% to
5.97% (Department of health, Ministry of Public Health , B.E. 2547). However, the
percentage of obesity increased from 9.5% in 1990 to 12.3% in 2001. A goal of the
ninth National Economic and Social Development Plan is to reduce overweight or

obesity in school children to be less than 10% (Department of Health, Ministry of
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Public Health, B.E. 2547). Since food consumption pattern is currently changing from
not having enough food to consuming too much food, the Ministry of Public Health
focuses on increasing public awareness through organizing a campaign to empower the
people toward good health and providing education to the public in various forms.

It is reported that factors influencing food intake of children in the final years
of elementary school include the children themselves, their families, their schools,
their friends, the medias, and their illnesses (Nakraung, 1998). At this age, the children
have developed thoughts and attitudes much further than those in the middle years of
elementary school. They therefore can learn inductively from facts, thinking abstractly
and reasonably, analyzing problems, concluding, proposing and making a plan. These

children depend less on other people and start solving their own problems.

The social development of children begins at school age by learning how to
live with people outside their family. In pre-adolescence, this develops further in
joining a group of friends within the same age. The pre-adolescents begin to trust their
friends more than their parents and fear of not being accepted by their friends the
most. Friends exert tremendous influence on them, making them closely follow

whatever their friend performs.

Lampang Province is in the north of Thailand. It is a small province located
next to Chiang Mai, the center of northern region with civilization and high
technology. Comparing both provinces, Lampang still has much rural area than
Chiang Mai. Interestingly, data on nutritional status of students who is in grade 1-6 in
the year 2003-2004 shows that percentage of obesity increases from 3.08% to 5.56%
(Lampang Provincial Public Health Office, B.E.2546). The data indicate an increasing
trend of health and social problems, which may associate with a change in food
behavior affected by many socioeconomic factors. With different socioeconomic
condition between urban and rural Lampang Province, there is no recent study
conducted to compare knowledge, attitude, food intake, and nutritional status between
students in these two areas. The researcher is therefore interested in conducting a study
comparing nutritional knowledge, attitude towards food, food intake and nutritional

status of pre-adolescents in urban and rural Lampang Province.
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Conceptual Framework
Knowledge, attitude, and practice (KAP) are concepts underpinning conceptual
framework of the present study. The conceptual framework consists of 4
components: 1) nutritional knowledge, 2) attitude towards food, 3) food intake, and
4) nutritional status

According to the conceptual framework, knowledge is defined as an awareness
or perceptions of reality acquired through learning or investigating process (Chinn &
Jacobs, 1987), which means what is known from learning, studying, experience, rule,
person, place, information, and situation. Knowledge takes time and is not a
complicated process. There are 6 levels of knowledge including: 1) recall, which
means the first step of memory about method, process, and structure that can be used
to describe definition, detail and truth, 2) comprehension or understanding, which
means practice or skill of interpretations, translation, and extrapolation, 3) skill
resulting from understanding and application for practice or problem solving, 4)
analysis including procedure of breaking down components of problem, situation, rule,
and structure, 5) synthesis or ability to rebuild a conclusion, 6) evaluation or ability to
assess and make decision using given rule and standard (Bloom et al,1975; Merrian-
Webster’s Collegiate Dictionary,1995; Suwan, 1979). In this study, nutritional
knowledge refers to cognitive domain regarding awareness of food and nutrition,
including 1) knowledge on nutrient and nutritional food, and 2) knowledge on healthy
food behavior.

Attitude is a relatively constant feeling, predisposition, or beliefs toward an
object, a person, or a situation (Green et al., 1980). Attitude represents a person’s
feeling of agreement or disagreement towards some stimulus objects (Ajzen &
Fishbein, 1980). Attitude includes 3 components: 1) cognitive component that means a
part of idea and understanding towards stimuli, 2) affective component that means a
part of emotion or feeling that can be positive or negative, and 3) behavioral
component that represents a part of practice or behavior resulting from stimuli
(Suwan, 1979). Attitude is influenced by beliefs such as food belief regarding food
consumption (Ajzen & Fishbein, 1980). Beliefs in a certain diet may differ in different
conditions. For example, a healthy person in a healthy state may believe in one good

food but this food may not be good in an illness condition (Sammasud, 1996). In this
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study, attitude towards food consists of the perception of benefits and consequences of
food behavior, and belief in food and food value. Kantamit (1995) reported that there
was statistically significant difference in attitude towards food and in food belief and
food value between elementary school students in urban and rural areas of the central
region. However, there was no significant difference in perception of benefits and
consequences of food behavior between students in urban and in rural areas
(Kantamit, 1995).

Practice is an action made with a purpose or a goal (Green et al., 1980).
Practice may be influenced by previous experience and observation. It is a part of
cognitive component and intention that takes time and many steps to decision making
(Suwan, 1979). In this study, food intake represents practice. Food intake includes
taking of these following food groups: 1) rice-starchy food, 2) vegetables, 3) fruits, 4)
milk, 5) meat, and 6) oil, sugar, and salt.

Nutritional status is an individual’s body condition that may result from food
behavior and food intake (Burton & Foster, 1988). It is a health indicator associated
with food intake. In this study, anthropometric measurements, including weight for
age, height for age, and weight for height, are used as indicators of nutritional status.
Food intake and nutritional status are affected by multiple factors including nutritional
knowledge, and attitude towards food. Many researchers studied the relationship
between these factors and nutritional status among children. In addition, previous
studies reported that nutritional knowledge, attitude towards food and food intake are
associated with nutritional status (Kantamit, 1995).

According to KAP, there are associations of knowledge, attitude, and practice.
In addition, knowledge affects attitude and influences on practice measured by
behavioral patterns, both concrete and abstract behaviors (Kaewkangwan, 1991).
Previous studies report that there are similarity and differences in nutritional
knowledge between pre-adolescents in both urban and rural areas (Kantamit, 1995;
Kearney et al., 2000). In addition, practice is influenced by attitude. A previous study
reports that health attitude is significantly correlated with health practices (Sirithap,
1987).

Geographical conditions include topographical, climatic, cultural, social,

economic, and educational characteristics and development (UNESCO, 1996).
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Geographical differences between urban and rural areas may differ in social and
economic development. In general, there is more economic development in urban
compared with rural areas. In Thailand, school buildings in urban are larger with more
teachers and less number of students per teacher than those in rural areas (Sudaprasert,
1981). These factors may result in unequal opportunity for education attainment and
lead to differences in knowledge, attitude, food intake, and nutritional status among
the students in these two areas. A comparative study was conducted among children in
urban and rural areas and found that their nutritional knowledge is similar
(Prasittimate, 1998). However, a study showed that children in rural areas have more
negative attitude towards food than those in urban areas and children with low level of
education have more negative attitude towards food than those with high level of
education (Kantamit, 1995). A recent study comparing food intake between children in
urban and rural areas in Ubonrajchathanee province shows that there is no significant
difference. Furthermore, it is reported that most children eat less than five food groups
(Bootsri, 1995). In a later years, Klanklin et al. (2001) studied dietary patterns and
nutritive value of food intakes of 6-12 year old children in Watmagok Community,
Rajathewi District, Bangkok. They found that overweight children have breakfast and
lunch at higher amount but have dinner at lower amount when compared to those with

normal and underweight.

Research Questions
1. What are nutritional knowledge, attitude towards food, food intake, and
nutritional status between pre-adolescents in urban and rural areas of Lampang
Province?
2. Are nutritional knowledge, attitude towards food, food intake and nutritional
status different between pre-adolescents in urban and rural areas of Lampang

Province?

Objectives
1. To describe nutritional knowledge, attitude towards food, food intake and
nutritional status between pre-adolescents in urban and rural areas of Lampang

Province.
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2. To compare nutritional knowledge, attitude towards food, food intake and
nutritional status between pre-adolescents in urban and rural areas of Lampang

Province.

Hypotheses

1. Nutritional knowledge between pre-adolescents in urban and rural areas of
Lampang Province is different.

2. Attitude towards food between pre-adolescents in urban and rural areas of
Lampang Province is different.

3. Food intake between pre-adolescents in urban and rural areas of Lampang
Province is different.

4. Nutritional status between pre-adolescents in urban and rural areas of

Lampang Province is different.

Delimitation of the study
This study was conducted to compare nutritional knowledge, attitude towards
food, food intake, and nutritional status between the 5th_pth grade students in urban and

rural areas of Lampang Province from February to April 2005.

Expected research outcome

1. For nursing practice, the present study can provide basic information on
nutritional status of pre-adolescents in urban and rural areas of Lampang Province so
that nurses can utilize the information in planning and promoting nutritious food for
this population.

2. For nursing education, findings from the study can be used for enhancing
nutritional education and knowledge for pre-adolescents.

3. For nursing research, results of the study suggest what aspects on nutrition

should be explored for more detail.
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Definition of terms
Personal characteristics refer to social and economic factors affecting food intake
and nutritional status.

Gender: refers to sex identified as male or female.

Age: refers to the time in years between year of birth and year at the data
collection.

Religion: refers to respects of people such as Buddhist, Christian, and Muslim.

Father and mother’s education: refers to highest education level for each
parent as specified by the Ministry of Education and divided into five levels including
no education, elementary school, secondary school, diploma, bachelor degree and
others.

Father’s and mother’s occupation: refers to types of major occupation for
each parent. It is divided into 6 types including employee, private business, farmer,
government enterprise, government employee, and housewife.

Family income: refers to the average monthly income of pre-adolescent’s
parents.

Number of kinsfolk: refers to number of all sisters and brothers of pre-
adolescents including themselves.

Number of family member: refers to number of all persons residing in the
same house as pre-adolescents.

Daily allowance: refers to amount of money that parents paid to pre-

adolescents for their use in buying food when they were gone to school.

Nutritional knowledge refers to cognitive domain regarding awareness of food and
nutrition measured by knowledge score including two aspects: 1) knowledge on
nutrient and nutritional food (advantage and disadvantage of food, and consequences
of nutrient deficiency); and 2) knowledge on healthy food behavior (selection of
nutritious food and special food for specific diseases, and reducing non-nutritious
food). Higher score indicates higher nutritional knowledge.

Attitude towards food means the perception regarding food measured by attitude

score including two aspects: 1) perception of benefits and consequences of food
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behavior; and 2) belief in food and food value. Higher score indicates good attitude

towards food.

Food intake refers to volume of food consumption according to minimal requirement
set by Thailand Nutrition Flag, measured by frequency and quantity of healthy food
list (rice-starchy food, vegetables, fruits, milk, and meat) and unhealthy food list (oil,
sugar and salt, desserts and snacks, beverages and other junk food). Quantity and
frequency reported by pre-adolescents were calculated as household unit and
compared to the average criteria of Thailand Nutrition Flag developed by the Ministry
of Public Health. The quantity consumed that is less or more than the requirement
represents inappropriate intake (Department of Health, Ministry of Public Health, and
BE.2543).

Nutritional status means state of the health in pre-adolescents that is influenced by
the food intake and use of nutrients. Nutritional status includes growth status obtained
by measuring weight and height. The obtained weight and height are then converted
into weight-for-age, height-for-age and weight-for-height and classified into levels of
nutritional status demonstrating in graph of standard growth graph for male and female

at the age of 5-18 years (Department of Health, Ministry of Public Health, B.E. 2542).

Urban area means the municipal areas that are located in the central of Lampang,

which is Amphur Muang.

Rural area means the non-municipal areas that are more than 100-Kilometer radius of

the municipal area, which are Amphur Wang Neua and Amphur Mae Prik.
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CHAPTERII

LITERATURE REVIEW

This descriptive comparative research attempted to compare nutritional
knowledge, attitude towards food, food intake and nutritional status between pre-
adolescents in urban and rural areas of Lampang province. The researcher reviewed

related literature as follows.

1) Pre-Adolescence Development
2) Nutritional Status and Nutritional Assessment of Pre-Adolescents

3) Food intake

1. Pre-Adolescence Development

Physical development

Most of pre-adolescents are 10-13 years old. Girls often begin their pre-
adolescence process earlier than boys. In girls, breast budding, the first sex maturity of
pre-adolescence starts on the average age of 10. Some girls start their sex maturity as
early as 8 and others do not start until 13. The peak growth period in height, weight,
muscle mass and the temper in girls occurs about one year after pre-adolescence
process has begun. Menstruation usually starts about two years after the onset of pre-
adolescence; on average, the first menses occur just before girls turn to 13. Boys enter
pre-adolescence about one year later than girls. The first sex maturities are
enlargement of testicles and thinning and reddening of the scrotum, which happens at
an average age of 11 but may occur anytime between 9 to 14 years. For boys, the peak
growth period occurs about two years after the beginning of pre-adolescence. Pre-
adolescence is made up of a clear sequence of stages, affecting the skeletal, muscular,

and reproductive system and nearly all other systems. There are some changes in bone
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structure and body shape to enter teenage stage. Pre-adolescents are active in strong
physical condition. The figure of girls clearly differs from that of boys. Boys have
broader shoulders and smaller hips while girls have broader hips, slimmer legs and
narrower shoulders. Although boys and girls are generally similar in height during
middle pre-adolescence, they still have big changes at the beginning of pre-
adolescence particularly in junior high school. Girls are often taller than their male
classmates, but within a year or two, boys catch up and usually surpass their female
classmates. About 25 percent of human growth in height occurs during pre-

adolescence (Binns, 1989)

Emotional Development

Most of pre-adolescents have emotional conflicts in their ages. They
also possess the subjective thinking as perceived but are deprived of long-term
planning. It fluctuates upon their activities and situation in the surroundings. Jealousy
of their younger brothers and sisters still remain and they sometimes express it in form
of aggression. This might be because they are afraid of bad expressions. Sense of
alienation makes them worried if they are not being accepted in a group. They need
admiration from friends and teachers. They do not often lose their temper since they
learn that this kind of expression make them not in socially acceptation. Eventually,

their fears turn to be an anxiety (Binns, 1989).

Social Development

Erikson (1968) stated that the development in pre-adolescence is the
development of diligence and knowledge. Danger of development at this age is feeling
inferior. This is the age of learning suitable roles of sex, obtaining facts from the
society and building up the attitude towards themselves, social groups and other
institutions. Social development begins once they go to school, or begin to have
society outside their home. They have more friends and need reliable ones. They
follow the group rules without any debates. They love them friends and behave in the
same way through their actions, speaking, and dressing. They start to believe in friends

more than their parents, confront and disobey adults but still need loves and warmth
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from them. They want adults to look at their group activities as a serious matter. They
imitate to adapt themselves in the society (Bandura, 1977).
Development of intelligence, thinking, reasoning and languages

The development of pre-adolescence is much more advanced than that
of early pre-adolescence. They can build up attitudes in their daily life, and begin to
have adult intelligence at this age which is widely developed. They are responsible,
logical, and can use systematic problem solving based on facts. They can pursue
abstract thinking; develop concepts as well as discriminative capacity. They do not
like to be forced. However, it depends on different heredity and environment (Ford

&Coleman 1999).

2. Nutritional Status and Nutritional Assessment of Pre-Adolescents
Burton & Foster (1988) mentioned that the nutritional status was the body
condition resulting from the utilization of nutrients from the digested foods, and
influencing an individual’s health. Good nutritional status normally originated from
the selection of complete essential food intake. In summary, the nutritional status
means an individual’s body condition resulting from the food behavior. Since one’s
eating behavior is directly associated with the nutritional status, then the individual,
processed with appropriate food behavior, and would reflect in the good or desirable
nutritional status. Alternatively, the improper food behavior, such as the over
consumption, under consumption or the imbalance consumption, give the problems of
overnutrition and under-nutrition. Sanjur (1982) (cited in Aree et al., 1999) stated that
the nutritional status was the body condition resulted from the food consumption.
Nutritional status was an indicator of human health which was associated with the
food consumption (Townsend & Roth, 2000). In accordance with the idea of
Kuntatong (2000), the nutritional status was the condition of body and mind resulted
from the dietary intake and the utilization of nutrients for the body development. As a
result, Vichaidit (1986) described the nutritional status as the body and mental
conditions resulted from the dietary intake and the utilization process of nutrients for

highest benefit.

The assessment of nutritional status of an individual, groups in communities,

or clinical patients can be categorized into four methods: 1) Anthropometric
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assessment; 2) Biochemical assessment; 3) Clinical assessment; and 4) Dietary

consideration (Brown, 1999).

1) Anthropometric Assessment

Anthropometry is a technique of body weight and size measurement
developed by anthropologists. Anthropometric measurement is simple, safe,
inexpensive, and can be applied clinically at the bedside. The assessment generally
consists of the measurement of body and its circumferences such as height, weight,
head, arms, legs, hip, waist and other relevant measurement at specific parts like
skinfolds thickness at biceps, triceps, subscapularis, and suprailiacs (Pongpaco, 1996).
Body weight, particularly in relation to height, is commonly used as an indicator for
nutritional status. Underweight can be attributable to inadequate food intake, poor
absorption or utilization, or imbalanced and excessive usage of energy by the body
when the thyroid gland is overactive in hyperthyroidism. In the absence of disease,
excess body weight usually reflects obesity an increase in the amount of fat tissue
from excessive food intake, except for body builders who have a high muscle mass.
More than 5% change in body weight, particularly recent and sudden in onset over the
last month, indicates either change in dietary intake or underlying illness. To measure
height, a person should be standing upright, arms resting by his side, and without
shoes. According to the WHO recommendations, a child (aged 5-18 years) who has a
z-score value of —2SD or below is regarding as malnutrition. Acute nutrient deficiency
as indicated by weight for age (underweight). Low weight-for height (wasting) reflects
acute malnutrition. Low height-for-age (stunting or growth retardation) reflects
chronic malnutrition (WHO, 1994). The indicators for nutritional assessment are as

follows:

Weight for age
Weight for age indicates the state of protein and calorie status. Weight
for age is an appropriate an indicator for acute nutrient deficiency; however, it is not
appropriate to evaluate the overweight status since the height is not taken into account,
leading to an erroneous interpretation particularly the weight comparison of the two
different heights (Himes & Sietz, 1994). Since a body weight is the total weight of

muscles, fats, water, and bones, change of weight cannot be clearly identified which
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part of the body is a cause. Body weight measurement is a convenient method that
uses simple equipment. It is widely used for a nutritional surveillance program and the
follow-up program of the preschoolers (Shittchang, 1997).Weight is measured by
using a beam balance portable scale with details of 0.1 kilograms. Students stand with
their bare feet on the accurate weighing scale. The data is plotted in graph of standard
growth graph for male and female at the age of 5-18 years (Department of Health,
Ministry of Public Health, B.E. 2542).

The strength of weight for age is that it is simple and shortly to use. It
was shown to reflect of acute malnutrition. However, a weakness of weight for age is
that if a person had low weight it cannot identify acute or chronic nutrient deficiency.
In addition, if a person had high height for age and overweight it may show that a
person had overnutrition (Department of health, Ministry of Public Health, B.E. 2543).

Height for age

Height for age indicates the state of prolonged chronic protein and
calories deficiencies. It indicates a result of the impaired skeletal development which
demonstrates in shorter heights compared to others. Therefore, children with short
height in a community would reflect the prolonged nutritional problem in the
community (Durnin, 1991). The strength of height for age is that it is a better indicator
for nutritional status than weight for age in terms of physical structure. At the
community level, height for age is also used for indicating a level of community
development. However, a weakness of height for age is that it cannot determine acute
nutrient deficiency because height changes slowly. In addition, knowing a person’s

age is needed (Department of health, Ministry of Public Health, B.E. 2543).

Weight for height
Weight for height indicates nutritional status with an aim to identify
normal-tall, skinny-tall, and obese-short children. In addition, weight for height is a
good indicator for determining both overnutrition and undernutrition. It was found that
overnutrition and undernutrition rates are higher when compared with height for age.
This indicator is appropriate to use as a follow up and assessment of the short period
of undernutrition and the overnutrition. Nevertheless, the weight for height indicator is

not suitable for the nutritional assessment for a prolonged nutrient deficiency case
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since a lack of nutrients in a long period can delay an increase in height, making

normal weight for height when age is not included (Vichaidit, 1986).

The strength of weight for height is that it can determine overnutrition
and undernutrition and identify between a person who has high height for age with
normal weight and a person who has high height for age with under weight. However,
a weakness of weight for height is that it can determine only a person who is thin,
normal, and obesity if not using with height for age. Moreover, it cannot identify a
person who is thin with stunting (Department of health, Ministry of Public Health, B.E.
2543).

2) Biochemical Assessment

The Biochemical evaluation of nutritional status involves an analysis of
nutrients or related metabolites in tissue, blood, and urine (Department of Health,
Ministry of Public Health, B.E. 2538). Anemia is a condition in which the hemoglobin
content of the blood is lower than normal as a result of a deficiency of one or more
essential nutrients. Iron deficiency is commonly assessed by measuring hemoglobin
concentration and hematocrit in blood. The quantity of albumin and serum protein is
regarded as an indicator of the body’s protein status. In addition, blood cholesterol
level, as a result of dietary pattern and dietary intake, reflects a risk for coronary heart

disease (Robert & Devid, 2003).

Strength of biochemical assessment is that it is an accurate marker to examine

nutritional status; however, it is a labor- intensive and expensive approach.
3) Clinical Assessment

The clinical assessment is normally simple, economical, and convenient
method for the assessment of nutritional status in community settings. Examples of
this method include hair examination for assessing protein and energy deficiencies,
mouth and tongue examination for assessing vitamin B2 deficiency, and palpation
technique of thyroid for assessing iodine deficiency (Department of Health, Ministry
of Public Health, B.E. 2538; Pongpaeo1996). According to Peggy and Hui (1992),

signs of malnutrition assessed by physical examination include:

3.1) Hair: Dull, dry, thin, wirelike, brittle, spares
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3.2) Face: Pale, dark under eye, swollen, scaling, lumpiness

3.3) Eye: Dry membranes, redness, fissures at corners, red rimmed, scars at

cornea
3.4) Lips: Red, swollen, lesions or fissures
3.5) Tongue: Scarlet or purplish color, raw tongue
3.6) Teeth: Cavities, black or gray spots, erupting abnormally, missing
3.7) Skin: Dry, flaky, scaling, swollen, grayish, no fat layer under skin

3.8) Glands: Front of neck and cheeks become swollen, lumps visible at

parotid
3.9) Nails: Brittle, ridged, pale nail beds, clubbed, spoon shaped

3.10) Muscle and skeletal system: Flaccid, wasted muscles, weakness,

tenderness, decreased reflexes, difficulty in walking
3.11) Gastrointestinal: Distended, enlarged abdomen, ascites, hepatomegaly

3.12) Cardiovascular: Pulse rate exceeds 100 beats/min, abnormal rhythm,

blood pressure elevated, mental confusion, edema (Peggy and Hui, 1992:107)
4) Dietary Assessment

This method involves the collection of pertinent information of the food
intake habits, patterns, nutritional food values, and other related factors in order to
assess the individual nutritional status in conjunction with other assessment methods.
Followings are the methods currently used for the individual dietary assessment

(Dwyer & Coleman, 1997).

4.1) Food Record

Food Record is the list of food and its quantity consumed during a day
for a specific period of one-seven days. Detail description of all foods and beverages
and their method of preparation and cooking are recorded. Using a variety of
procedures with locally available measurements at different sizes such as teaspoon,

tablespoon and cup, and converting to standard measuring unit in gram can estimate
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food portion size. This method represents a good food intake quantitative data (Dwyer
& Coleman, 1997; Pongpaew, 1996). The strength of food record is that it is accurate
and there is no need to remember the food eaten because they are recorded.
Nevertheless, a weakness of food record is that it is time consuming, probably making
a burden to obtain the data. Moreover, the quantity of food recorded is less accurate
than weighing method (Bingham et al., 1998; Rosalind, 1990).

4.2) Twenty-Four Hours Food Recall

Twenty-four hours food recall is the most common method to assess
food consumption by interview. A person recalls the food she consumes during the
previous twenty-four hour. Then, the person is asked to describe details of food and
beverages consumed by type and quantity as well as food preparation. The household
measurement such as teaspoon, tablespoon, and cup is used to estimate the quantity.
The data collected are appropriate to interpret qualitatively rather than quantitatively.
In fact, this method saves both time and money to conduct. It can be applied for
various populations. The strength of twenty-four hours food recall is less time-
consuming, inexpensive, and easy. The assessment can also be repeated. The
weakness of twenty-four hours food recall is that one-day food consumption recall
might not demonstrate typical food intake. Differences in food intake might be caused
by appetite, activity, and time. This method should not be provided to young children
and elderly due to a limitation of recall memory (Dwyer & Coleman, 1997; Gibson

R.S., 1990).
4.3) Food Frequency

This is a method that is widely used in an epidemiological study by
using the interview or self-administered questionnaire on the frequency of food intake
for each food category in a day, week, month, or year. Questionnaire can be
semiquantitative when sample was asked to quantify usual portion sizes of food items,
with or without the use of food models. The assessment of the dietary intake habit can
be used to evaluate the associated nutritional status and emerging health condition.
The strength of food frequency is that it can identify food patterns associated with
adequate intakes of specific nutrients. It is fewer burdens to the sample compared to

other methods. In addition, it can be used in a specific study for a long period and does
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not require highly trained interviewer. The weakness of food frequency is that an
inaccuracy might occur because of food item and portion size incompletion, and
miscalculation. It also depends on recall memory (Dwyer & Coleman, 1997; Rosalind,

1990).

In community setting, it is unlikely to apply every method for nutritional
assessment. Selecting an appropriate or a combination of some methods depending on
the assessment’s objective is still applicable. In the present study, the nutritional status
is assessed by anthropometry including body weight and height and graph of standard
growth for male and female aged 5-18 years is used according to the information on
standard weight and height as indicators of nutritional status developed from Thai
population, aged 1 day — 19 years (Department of Health, Ministry of Public Health,
B.E. 2542).

Nutritional Problems

The nutritional problems occurred among pre-adolescents involves both
undernutrition (including underweight, wasting, stunting, protein deficiency
(Kwashiokor), energy deficiency (Marasmus) and overnutrition (including overweight

and obesity).

Undernutrition

Undernutrition is defined as a status or condition of protein energy
malnutrition and micronutrient deficiency. It is generally a result of inadequate food
intake and lack of calories, protein that affect metabolism or absorption of nutrients,
vitamins and minerals. (Undernutrition[online]. Available:http://www. chclibrary.org/
micromed/0005590 html [2005, September, 15]). Protein energy malnutrition is
divided into two groups including marasmus and kwashiorkor. Marasmus is a severe
deficiency of calories. It is a chronic condition of semi-starvation, characterized in
later stages by muscle wasting and an absence of subcutaneous fat to which children
adjust by reduced growth. Kwashiorkor is a deficiency of proteins. Kwashiorkor is
reported less frequent than marasmus. In kwashiorkor, subcutaneous fat is usually
preserved; muscle wasting occurs but is often masked by edema (swelling).

Undernutrition is assessed in terms of degrees of weight loss in adults; in children,
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height and weight are used and compared with growth charts.(Undernutrition[online].
Available:http://www.nutrition.org.uk/home.asp?siteld=43 [2005, October, 2]). It is a
major public health problem worldwide, particularly in developing countries including
Thailand. Undernutrition can be found among pre-adolescents in both rural and urban
areas. At the national level, a study of nutritional status among pre-adolescents in
1990-1995 reported that 12.50 % of elementary students in rural area and 17.70% of
those in urban area were underweight (Department of health, Ministry of Public
Health, B.E. 2540). This problem is resulting in health problem, leading to increased

health care cost, burden to family and the whole society.

Overnutrition

Overnutrition 1s a condition that involves overweight and obesity.
Overnutrition is an increasing public health problem. It is indicated that the body had
begun to accumulate the body fat, probably leading to chronic or non-communicable
disease such as obesity, hypertension, and cardiovascular disease. A person with more
weight for height compared to others may have overnutrition due to over eating or
inappropriate food behavior (Nutrition Division, Department of Health, Ministry of
Public Health, B.E. 2539). According to Nutrition Division, Department of Health,
Ministry of Public Health (B.E. 2542), number of pre-adolescents who are overweight
decreased from 13.60% in the year 2000 to 12.30% in the year 2001. A goal of the
ninth National Economic and Social Development Plan is to reduce overweight or
obesity in school children to be less than 10% (Department of Health, Ministry of
Public Health, B.E. 2547). Overnutrition can be assessed by anthropometric
assessment such as body weight and height as earlier mentioned. Body mass index
(BMI) is commonly used for classifying overweight and obesity in adult. It is
calculated as the weight in kilograms divided by the square of height in meter squared
(kg/m?®). According to World Health Organization (WHO), the BMI cut -off points at
25 to less than 30 kg/m’ is defined as overweight and the BMI cut-off points at 30 or
greater is defined as obesity (WHO, 1998). However, in pre-adolescents, indicators
including weight for age, weight for height, and height for age, are more frequently

used. Overnutrition is divided into two groups as follows:
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Overweight

Overweight is referred to an excess of body weight and is determined by
weight and height (Townsend & Roth, 2000). Overweight means that a person has
more weight for height than normal. Without advice from the parents, over eating
pattern among pre-adolescents may lead to overweight when they become adults,
resulting in difficulty in losing weight due to increased number and size of fat cell in a
younger age (Department of Health, Ministry of Public Health, B.E. 2539). Moreover,
controlling food can decrease only fat cell size but not fat cell numbers when they are
adult.

Obesity

Obesity is defined as a state of increased amount of fat cell in one’s body.
It is caused by lipid accumulation with more than 25-30% of body weight (Doucet,
1997: 846-855). Obesity can affect both physical health problems (such as diabetes,
hypertension, stroke, hypercholesterolemia, bone disease, and dysfunctional joints)
and mental health problems. In addition, an issue is that the obese children are
sometimes threatened by other children, making them lose their self-image. Moreover,
the obese children may have lethargy and anxiety and may have negative interaction

with other people.

3. Food intake

Food intake is amount of diet ingested during the day. Appropriate food intake
includes having a balanced diet with appropriate proportion of macronutrients
(carbohydrate: fat: protein = 5: 3: 2) (Department of Health, Ministry of Public Health,
B.E. 2543). One gram of carbohydrate provides four kilocalories. Similarly, one gram
of protein provides four kilocalories. One gram of fat provides nine kilocalories. Food
intake represents a lifestyle and personal behavior that can directly reflect one’s health
and well being status. A proper food intake promotes good health and prevents
illnesses as well as prolongs one’s life. A consequence of food intake is nutritional
status, resulting in quality of life. It is important that a person is guided in order to
meet dietary requirement. Several guidelines have been developed and used widely in

various forms, for example, food pyramid and food model. Currently in Thailand, the
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Thailand Nutrition Flag is modified according to food pyramid and used to guide food
intake for Thai people.

The Thailand Nutrition Flag (A Guide to daily food choices).

In B.E. 2543, the Department of health, Ministry of Public Health, has
developed food guide called “Thailand Nutrition Flag” (Figure 1). It is a dietary
guideline used for Thai people. The Thailand Nutrition Flag demonstrates food
portions of the six food groups in pictures. The flag also provides information on types
and quantity of food recommended for children aged six years or more and adult.
Components of the Thailand Nutrition Flag include: 1) types of food including five
major and one minor groups (rice-starchy food, vegetables, fruit, milk, meat, and oil-
sugar-salt, and 2) recommended serving size of food that measured by proportion of
food according to principle of food exchange or by food size and amount of food
serving using household measuring unit. By following the dietary guideline, a person
can have various foods. The flag shows a range of food serving for each food group
.The number of serving a person should have depends on the number of calories
required daily, age, sex, body size and physical activity. At the top of the flag,
recommendation of rice-starchy food is made, whereas at the vertical end of the flag,
fats, salt, and sugar are limited at a small amount only when needed. As shown in
Table 1, the lower number of serving for each food group provides approximately
1600 kcal per day for persons aged 6-13 years, and the moderate number of serving
provides approximately 2000 kcal per day for those at the age of 14-25 years, while
the high number of serving provides approximately 2400 kcal per day for those who

use a lot of energy such as labors, farmers and athletes.
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Thailand Nutrition Flag

Rice-starchy food

8-12 rice-serving s T Rice, rice products, and
spoons/day St i . otherstarchy foods group.
- Eat this food group the most.
Vegetables
4-6 rice~serving
spoons/day -
Fruits X . Vegetables and fruits group.
3-5 portionsi/day ' sole il | e
Milk
1-2 glass(es)/day
6-12 spoons/day

Oil, sugar and salt
Eat in limited amount/day

Oil, sugar and salt group.
Eatin limsted amounts,

Figure 1 The Thailand Nutrition Flag

(From http://www.fao.org/es/esn/nutrition/ [2005, October, 8])
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Table 1 Amount of Food Recommended by levels of daily calorie requirement

Levels of daily calorie requirement

Food group Measuring unit
1600 kcal 2000 kcal 2400 kcal

Rice-starchy food Rice-serving spoon 8 10 12
Vegetables Rice-serving spoon 4(6) 5 6
Fruits Portion 3(4) 4 5
Milk Glass 2(1) 1 1
Meat Tablespoon 6 9 12
Fat, salt ,and sugar Teaspoon Limited as needed

(From the Department of health, Ministry of Public Health, B.E. 2543)

Types of food in the Thailand Nutrition Flag

Types of food recommended by the Thailand Nutrition Flag include six groups.

1) Rice-starchy food
Rice and flour is a staple food for Thai people. The rice-starchy food
provides such essential energy, protein, vitamin, minerals and fibers. Foods included
in this group are rice, sticky rice, noodle, bread, taro, potatoes, and flour. A
recommendation set by the Department of Health, Ministry of Public Health is that
“having rice as the main course and switching with the flour sometimes is better than
simply having rice” (Department of Health, Ministry of Public Health, B.E. 2543).In
addition, it is recommended to have brown rice because it provides more nutrients
compared to white rice. Rice-starchy food is recommended at 8 to 12 rice-serving

spoons per day for adult and eight rice-serving spoons per day for children (Figure 1).
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2) Vegetables
Vegetables are good sources of vitamins, mineral, and fiber. The vegetables
help reducing risk for non-communicable diseases such as cancer and cardiovascular
disease. The phytochemical containing in the vegetables such as carotenoid is an
antioxidant. Beta-carotene is a type of carotenoid which is found in yellow-colored
vegetables such as carrots and pumpkins. Another type of carotenoid, lycopene, are
found in tomatoes. These carotenoids can inhibit production of free radical reactions
that damage cells, DNA, and development of cells. Vegetables are recommended at
four-six rice-serving spoons per day for adult and four rice-serving spoons per day for
children (Department of Health, Ministry of Public Health, B.E. 2543) (Figure 1).
3) Fruits
Fruits provide similar nutrients to vegetables. Thai people are able to have
several kinds of fruits in different seasons. Fruits are good sources of antioxidant
substances, such as bioflavonoid and vitamin C that can prevent non-infectious disease
(such as cancer and heart disease). Moreover, fruits are good sources of fibers that
help decreasing blood cholesterol. According to recommendation by the Department
of Health, Ministry of Public Health (Department of Health, Ministry of Public Health,
B.E. 2543), fruits are suggested for three to five portions per day (Figure 1).
4) Milk
Milk is a good source of calcium and phosphorus that contribute to a strong
bone and teeth. In addition, milk is a source of protein, vitamin B; and vitamin B;.
Therefore, vegan people possibly have vitamin Bj, deficiency. According to
Department of Health, Ministry of Public Health (Department of Health, Ministry of
Public Health, B.E. 2543), milk is recommended at two glasses per day for children
and one glass per day for adult. Moreover, it is suggested that older people should
drink one glass of low fat milk per day (Figure 1).
5) Meat
Meat, including lean meat, fish, eggs, and dry grains, is a major source of
protein that is essential for growth and development. Having lean meat is highly
recommended since lean meat has less fat content compared to fat meat. In addition,
among meat group, eggs are high quality protein containing food that are available and

inexpensive. According to Department of Health, Ministry of Public Health
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(Department of Health, Ministry of Public Health, B.E. 2543), an egg a day is
recommended for children whereas more than two-three eggs a week are
recommended for adult. In addition, the recommendation stated that having fish is
good because fish contains lower saturated fat cholesterol and also has lower energy
than other meats. Fish contain many essential amino acids such as omega 3 which is a
necessary nutrient to develop and contribute brain and eyes cells. Omega 3 also
prevents heart disease and decrease risk of thrombosis. Thus, we should take fish and
also other meats so that the body gets enough quality of protein. According to
recommendation, meat is recommended at 6 to 12 rice-serving spoons per day for
adult and six spoons per day for children (Figure 1).
6) Fat, salt, and sugar

Fat containing food includes oil, coconut milk, butter, margarine, salad
dressing, and cream. Fat is classified as saturated fat (animal fat) and unsaturated fat
(vegetables fat) that provides energy and heat to the body and helps absorption of
vitamin A, D, E, K. However, over consumption of fat may cause obesity and other
non-communicable diseases. Food intake of saturated fat received from animal
contains high cholesterol, resulting in hyperlipidemia and a risk for cardiovascular
disease. Having fat containing food cooked by boiling or steaming is recommended at
five to nine teaspoons per day for adult and five teaspoons per day for children
(Department of Health, Ministry of Public Health, B.E. 2543).

Salt added in food or cooking process contains sodium. Sodium is important
mineral for cell functions that controls a balance of water and acid-base condition in
human body. Furthermore, sodium used in food processing and food industry includes:
1) baking soda that used for making bread, 2) monosodium glutamate that used to
enhance taste of food, and 3) fish and soy sauce that increases salty taste. However,
evidence shows that a person having high sodium diet is more likely to have
hypertension. Thus, avoiding salty food such as preserved egg, salted fish, and pickled
food is recommended especially for patients with heart disease, hypertension, and
renal disease. Salt is also recommended at one teaspoon per day for children and adult
(Department of Health, Ministry of Public Health, B.E. 2543).

Sugar is generally found in food with various forms including sucrose,

glucose, fructose, lactose, and maltose. Sucrose is widely used to make food more



Mayurachat Kanyamee Literature Review / 26

tasting. However, consuming too much sugar can cause dental carries. In addition, in a
long term, this may increase triglyceride level in blood and lead to excessive energy
and fat accumulation. Sugar is recommended at four to eight teaspoons per day for
adult and four teaspoons per day for children (Department of Health, Ministry of
Public Health, B.E. 2543).

Related research on food intake and nutritional status in pre-

adolescents

Personal characteristics related to food intake and nutritional status
1) Gender

Gender is a factor that affects food intake in pre-adolescents. From the
literature review, Jamkratuke (1998) studied factors affecting fast food intake among
students in high schools in Bangkok under Ministry of Education. In her study, she
found that gender has negative correlation with fast food intake. Moreover, gender is a
predictor explaining 30.08% variance of the intake. In 1998, Nakraung also studied
factors affecting food intakes in 179 overweight male and 221 overweight female
students in elementary schools of Bangkok Metropolis. She found that gender is
positively related to the selection of food intake. In addition, gender is significantly
related to the frequency of food intake and amount of food intake.

However, some studies reported that there is no relationship between
gender and food intake of pre-adolescents. In 1991, Thippimonratana studied among
Prathom 6 (grade 6) students in schools organized by the provincial primary education
office in Choomporn province. Wittayapraphan (2000) found that gender was not
significantly associated with fast food consumption behavior among high school

students in Bangkok.

2) Father’s and mother’s education
Education is important for developing knowledge and skill. Mothers
with high education take better care of their children than those with low education
(Orem, 2001). Education of parents is found to be a factor affecting food intake and

nutritional status of pre-adolescents. Mukthanaanan (1991) studied factors affecting
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nutritional status among students in Grade Six of Surin Province. It was found that
educational level of parents affected nutritional status of the students who reported
optimal food intake. Bootsri (1995) studied food intake and nutritional status of
students in Grade four of Amphur Muang, Ubonratchathani Province. She found that
the educational level of parents within the sanitary area was significantly associated
with children’s food selection. Makarasen (1995) studied factor-affecting behaviors
toward National Health Codes among students in Grade Six of Suphanburi Province.
Among 450 students, it was found that educational level of parents was significantly
related to food intake and nutritional status. Ahmed et al. (1998) studied nutritional
status of children in Bangladesh and found that the children whose mother had
completed primary education had malnutrition less than those whose mother had no
education. The study regarding risk of severe malnutrition in children .It showed that

illiteracy of mother was a risk factor for malnutrition (Middleman et al., 1998).

3) Father’s and mother’s occupation

Muktanaanunt (1991) studied factors affecting nutritional status of
students in Grade Six, Surin Province. It was found that occupation of father affected
nutritional status of the students who had medium to low levels of food intake, but
occupation of mother affected nutritional status of the students who had low level of
food intake. Thipphimolrat (1991) studied health-promoting behavior concerning food
intake of 379 students in Grade six in primary school under the Primary Education
Office, Chumporn Province. She found that food practices regarding chemical-free
food consumption and purchase of non-toxic food by the students whose father and
mother were government officers, were significantly better than those whose father
and mother were farmers. Jamkratuke (1998) studied factors related to fast food
intakes among high school students in schools under Department of General Education,
Bangkok. She found that occupation of parents had significantly negative correlation
with fast food intake. Srimahunt (1998) studied the nutritional status and food intake
of 6-12 year-old children from 73 schools in Amphur Muang, Ratchaburi Province
that were under the National Primary Education Board Office, the Private Education
Board Office and the Provincial Education Office. She found that occupation of

parents was significantly related to food intake. People with low income that result
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from low occupational status had a greater tendency to consume unbalanced diets,
particularly low intakes of fruit and vegetables. Better occupation mostly leads to

better income and better chance for food selection (De Irala-Estevez et al., 2000).

4) Family income

Family income is a factor indicating financial status of a family.
Boonjuea (1991) studied factors affecting food intake practices of 394 Grade six
students in schools under the Primary Education Office, Surin Province. She found
that family income could predict food intake, and explain 9.82% of variance of food
intake. Muktanaanunt (1991) studied factors affecting nutritional status of students in
Grade Six, Surin Province. Family income of the students with medium to low food
intake was found to have an effect on nutritional status of the students. Temchareun &
et al. (1996) studied changes in food intake and nutritional status of students in schools
under jurisdiction of Bangkok Metropolis. They reported that family income of
students was significantly related to habits of having breakfast regularly among the
students. Kuntatong (2000) studied food habits of 323 secondary school students in
Lampun Province. She found that food habit of students with high family income was
better than those with low family income. In summary, evidence showed that children
in family with low income tended to be malnourished. In contrast, the following
researchers showed some distinctive features in comparison with those of the
researchers mentioned above. According to Radebe (1996), education and income

were not significant variables.

5) Number of kinsfolk
Muktanaanunt (1991) studied factors affecting nutritional status of
students in Grade Six, Surin Province. It was found that number of kinsfolk affected
nutritional status of the students with low food intake. Bootsri (1995) studied on food
intake and nutrition of Grade Four students in schools under the Provincial Primary
school Education office, Amphur Muang, Ubonratchathani Province. She found that
number of kinsfolk of students both inside and outside sanitary areas was associated

with food selection of the students.
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6) Number of family members

Number of family members was a risk factor for malnutrition as
reported by Phimmasone (1996). In addition, children living in large size family, small
house and limited space may have more risk for infection and malnutrition due to
inadequate food intake. Muktanaanunt (1991) studied factors affecting nutritional
status of students in Grade Six, Surin Province. It was found that number of family
members affected nutritional status of the students who had medium to low food
intakes. Bootsri (1995) studied food intake and nutritional status of Grade Four
students in Amphur Muang, Ubonratchathani Province. She found that number of

family members of students was identified to have an effect on their food selection.

7) Daily allowance of pre-adolescents
Jamkratuke (1998) studied factors related to fast food intakes of high
school students in schools under Department of General Education, Bangkok. She
found that daily allowance of the students was negatively correlated with fast food
intake. Nakraung (1998) studied factors affecting food intake of overweight students
in grade six in elementary schools under the jurisdiction of Bangkok Metropolis. She

reported that daily allowance was significantly related to their selection of food.

8) Environment
: Mass media

Ittimaiya (1990) (cited in Ousaha, 1996) reported that
advertising shots on crispy flavored snacks, soft drinks, candies significantly affected
the frequency of snack consumption of school age children. Jamkratuke (1998) studied
factors associated with fast food intakes of high school students in schools under
Department of General Education, Bangkok. She found that influence of mass media
was positively correlated with fast food intake. Moreover, mass media could predict
and explain 30.08% of variance of the food intake. Nakraung (1998) studied factors
affecting food intake of overweight students in Grade Six in elementary schools under
the jurisdiction of Bangkok Metropolis. She reported that perception of mass media
influence was negatively correlated with food intake of students. Perception of mass

media influence could also predict 21.20% variance of food intake.
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9) Friends
Jamkratuke (1998) studied factors related to fast food intakes of
high school students in schools under Department of General Education, Bangkok.
She found that influence of friends was positively correlated with fast food intake
and was a co-predictor explaining 30.08% variance of fast food intake. Nakraung
(1998) studied factors affecting food intake of overweight students in Grade Six in
elementary schools under the jurisdiction of Bangkok Metropolis and reported that

influence of friend was negatively correlated with food intake of the students.

Nutritional knowledge related on food intake and nutritional status

Generally, there are many studies that have been done on relationship
between nutritional knowledge and food intake with nutritional status among pre-
adolescents. Pintu (1991) implemented a nutritious snack program in pre-adolescents
at Watmoongindaram School, Prathum Thani Province. She found that the pre-
adolescents had increased their knowledge and improved food behavior on snack.
Amphaphon (1994) found that program on food habit increased knowledge on food
behavior in elementary school in Nakornsawan Province. She also found that the
students had positively changed in food intake according to knowledge regarding
principle of nutrition. Kantamit (1995) studied the food behavior in elementary school
in central region and reported that there was statistically significant difference in total
nutritional knowledge and knowledge on healthy food behavior between pre-
adolescents in urban and in rural areas. She found that the pre-adolescents had low on
total nutritional knowledge and knowledge on healthy food behavior.

In 1998, Srimahunt (1998) studied the nutritional status and food intake
of 6-12 year-old children from 73 schools in Amphur Muang, Ratchaburi Province,
under the National Primary Education Board Office, the Private Education Board
Office and the Provincial Education Office. She found that nutrition knowledge had
relationship with food behavior. Nakraung (1998) found that knowledge had
relationship with food behavior among over-weight students in elementary school in
Bangkok. Suwannathorn (2000) found that teaching health education program to pre-
adolescents in Chachaengsao Province had increased knowledge and positively

changed their food behavior. Suntorntrawong (2001) found that giving a participatory
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learning program on food selection with an aim for consumer protection among
elementary school students in Nakornnayok Province increased their knowledge and
food behavior. Virunrach (2002) found that gaining dietary information from teachers
was significantly related to food consumption behavior of pre-adolescents. These
findings were not congruent with Kearney et al. (2000) .They found that nutrition
knowledge and good dietary habits are not strongly correlated. Person who has high
education can understand and obtain knowledge from different sources such as self-
study, teaching and learning process, and mass media. Therefore, knowledge can lead

to proper food behavior practice.

Attitude towards food related to food intake and nutritional status

Attitude is belief or feeling of a person towards someone or something
including people, actions, situations, and some other things, as well as expressions
showing one’s mind or condition of that person (Suwan, 1979). Attitude represents an
individual’s perception that may result from knowledge and experience. Also, attitude
is a factor affecting behavior and a determinant of both concrete and abstract
behaviors (Kaewkangwan, 1991). Beliefs are important factors influencing attitudes
toward behavior. Beliefs in food are example of beliefs related to food consumption
behavior (Ajzen & Fishbein, 1980). Beliefs in a certain diet may differ in different
conditions. For example, a healthy person in healthy state may believe in one good
food but it is not good for illness condition (Sammasud, 1996).

Sirithap (1987) conducted a comparative study on health attitudes and
health-promoting behavior of students in grade six in Nakhonsawan Province between
schools with and without supplemental teaching program. He found that health
attitudes were significantly different between the two programs. Mukthananunt (1991)
studied belief in food among students grade six in Surin Province. It revealed that food
belief was significantly related to food consumption behavior. Kantamit (1995)
studied the food behavior between elementary school students in urban and rural areas
of the central region and reported that there was statistically significant difference in
total score of attitude towards food and in food belief and food value. In addition,
there was no significant difference in perception of benefit and consequences of food

behavior between students in urban and in rural areas.
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Makarasen(1995) studied factors affecting behavior among 450 students
in grade six in Suphanburi Province. She found that attitudes toward food
consumption were significantly related to food consumption behavior. Jamkratuke
(1998) studied factors related to fast food intakes of high school students in schools
under Department of General Education, Bangkok. She found that attitude towards
fast food intake was significantly related to fast food consumption behavior. Nakraung
(1998) found that nutrition beliefs of overweight students in elementary school in
Bangkok were significantly related to their food consumption behavior. Rahothan
(2000) conducted a study that integrated life experience into learning-teaching process
for health promoting food behavior in students in grade five in Nonthaburi Province.
She found that in the experimental group, attitudes toward food could significantly

predict food behavior.

Related Research on Food intake

Earlier studies on food intake of elementary school children in Sixth
Grade were reviewed as follows. Ittimaiya (1990) (cited in Ousaha, 1996) reported
that soft drink was the most favorite drink for school age children. Later on, Rodchu
(1993) studied the nutritive values of food among students in Grade Six under the
Provincial Primary Education Office, Nakhornprathom Province. She found that 30.96
% of the students did not have their breakfast on a regular basis. According to Saena
(1997), studied dietary patterns and nutritive value of food intakes of students in
Bangkok Municipal schools in 1985 and 1995 .She found that the dietary pattern of
the 1995 group had changed from 1985 in the way that they consumed soft drinks,
milk and desserts/fruits along with breakfast and lunch more often. They also
increased consumption of meat, meat product, eggs, oil and sugar but decreased
consumption of rice and dry grains. Breakfast and lunch of the 1995 group provided
higher nutritive value than the 1985 group, however, almost all nutrients did not meet the
recommendation level for breakfast and lunch except for protein. Jamratuke (1998)
studied factors related to fast food intakes of high school students in schools under
Department of General Education, Bangkok. She found that 91.40% of the students
used to eat fast food. The students rated that their favorite food were fried chicken

(39.96%), pizza (26.50%), hamburger (14.30%), French fries (7.50%), sandwiches
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(7.30%), hot dogs (3.50%), and sausages (3.10%). For nationwide, Ministry of Public
Health (2000) studied health-promoting behavior of students in Grade Five and Six
excluding Bangkok. Findings revealed that the students did not engage in health-
promoting behavior properly in that the students reported having three meals a day
(24.6%), having less than three meals a day (73.10%), and having more than three
meals a day (2.30%). Moreover, 40.30% of them reported not having vegetables and
45.10 % reported having fried crispy and unhealthy food. Whereas 25.33 % had milk,
6.10% had soft drinks, 6.60% had tea or coffee, and 2.20% had energy drinks daily.

Food intake related to nutritional status

Nutrition Division, Department of Health, Ministry of Public
Health,(B.E. 2539) reported that most of the students in Bangkok Metropolitan who
had over nutrition and under nutrition had similar amount of sweetened drink/soft
drink and crispy snacks at three-four glasses per day, and three-four packs per day,
respectively. Hakhun (1993) studied snack consumption pattern between obese and
normal children at the age of seven-nine years old of two private schools. She found
that hours in the afternoon were the most common time for snack in both groups.
Obese children consumed crispy snacks, chocolates, and sticky rice more often than
the normal group. In 1998, Srimahunt studied nutritional status and food intake of 6-
12 years-old children from 73 schools in Amphur Muang, Ratchaburi Province, under
the National Primary Education Board Office, the Private Education Board Office and
the Provincial Education Office. She found that the level of their food intake was low,
and the students liked to have junk food, fried food, and soft drinks. Nakraung, (1998)
studied on factors affecting food intake of overweight students in Grade Six in
elementary schools under the jurisdiction of Bangkok Metropolis. It showed that
11.80% of the students had more than three meals a day. The meal they consumed
with highest to lowest amount was dinner (76.30%), lunch (15.20%), breakfast (8%),
and before bed time (0.50%). Food they liked the most were Thai food (72.90%),
American fast food (41.10%), fruit juice (29%), soft drink (26.50%) and Thai fast food
(8.70%). Mekusol (1999) studied determinants of food intake and nutritional status of
youths in Bangkok. She reported that students did not perceive health promoting

behavior properly, for example, drinking soft drinks. In a year after, Klanklin et al.
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(2001) studied dietary patterns and nutritive value of food intakes of 6-12 year old
children in Watmagok Community, Rajathewi District, Bangkok. They found that
overweight children had breakfast and lunch at higher amount but had dinner at lower

amount when compared to the normal group and underweight group.
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CHAPTER 111

MATERIALS AND METHODS

In this chapter, the methodology was organized in the following sessions:
research design, population and sample, setting, instrument and measurement, data

collection, and data analysis.

Research Design
A descriptive comparative design was used to compare nutritional knowledge,
attitude towards food, food intake and nutritional status between pre-adolescents in

urban and rural areas of Lampang Province, Thailand.

Population and Sample

The population in this study was total of 18,111 fifth to sixth grade students in
the academic year 2004 among 452 elementary schools in Lampang, which includes
7,974 pre-adolescents in 165 elementary schools in urban areas and 10,137 pre-
adolescents in 287 elementary schools in rural areas.

The total sample size included elementary schools in Lampang. Sample size
determination was based on power analysis (Cohen, 1988). With the level of
significant at .05, the effect size of .50 and the power of .90, sample size should be 85
for each group. Approximately 10% of sample size was added to substitute incomplete
response; therefore total sample size of pre-adolescents was 200, including 100 pre-
adolescents from urban and 100 pre-adolescents from rural areas who met the
inclusion criteria:

The inclusion criteria of sample were:

1. Pre-adolescents who enrolled in the fifth and sixth grade in the elementary

schools of municipal area and the elementary schools in a 100-Kilometer

radius of the municipal area (Wang Neua, and Mae Prik).

2. Pre-adolescents who were able to verbally communicate in Thai.
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3. Pre-adolescents who were willing to participate in the study.

Setting

There were two settings including one elementary school in municipal area of
urban and one elementary school in rural Lampang Province. Urban area included
schools inside and outside municipal areas. The researcher selected the schools in
municipal area because they were located in the central of Amphur Muang, which
were more urbanized compared to outside municipal areas of Lampang. Rural area
included the school in Amphur Wang Neua. Therefore, the Ban Pong Sanook School
in Amphur Muang and a kindergarten school (Anuban Wang Neua School) in Amphur
Wang Neua were the setting for this study.

Ban Pong Sanook School was the setting for urban areas. It is a large size
school that located on 10 Jammatawee Road, Vieng Nuang District, Amphur Muang,
Lampang Province. This school had 77 teachers and 1,981 students in academic year
2004. There are eight levels which are the first pre-school with 126 students (65 males,
61 females), the second pre-school with 165 students (77 males, 88 females), grade 1
with 266 students (144 males, 122 females), grade 2 with 264 students (139 males, 61
females), grade 3 with 278 students (141 males, 137 females), grade 4 with 268
students (133 males, 135 females), grade 5 with 327 students (174 males, 153 females),
and grade 6 with 287 students (136 males, 151 females). The population in this school
enclosed grade 5 with 10 classes and grade 6 with 10 classes.

A kindergarten school (Anuban Wang Neua School) was the setting for rural
areas. It is a middle size school that locates on Lampang - Wang Neua Road, Amphur
Wang Neua, Lampang Province. This school had 25 teachers and 566 students in
academic year 2004.There are eight levels which are the first pre-school with 44
students (24 males, 20 females), the second pre-school with 40 students (22 males, 18
females), grade 1 with 67 students (37 males, 30 females), grade 2 with 75 students
(40 males, 35 females), grade 3 with 93 students (49 males, 44 females), grade 4 with
79 students (40 males, 39 females), grade 5 with 76 students (40 males, 36 females),
and grade 6 with 92 students (47 males, 45 females). The population in this school

enclosed grade 5 with 2 classes and grade 6 with 2 classes.
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Sampling method

Multistage random sampling was used to achieve the participants. Lampang
Province was divided into urban and rural areas. The Ban Pong Sanook School was
randomly selected from 10 schools in urban area. The kindergarten school (Anuban
Wang Neua School) was randomly selected from 10 schools in rural area.
Subsequently, approximately 50 of the sample were drawn independently from the
fifth and the sixth grade students in each selected school. The process of multistage

random sampling is illustrated in Figure 2.
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Figure 2 Multistage random sampling process
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Instrument and Measurement

The instrument used in this study included questionnaires (personal
characteristics, nutritional knowledge, attitude towards food), interview form (food
intake), and instrument for nutritional assessment (height meter, weighing scale).
Structured interview with questionnaire and interview with food intake interview form
were used for data collection which divided into four parts. The instrument also

included equipments used for nutritional assessment as described in the following part.

Part 1 The Personal characteristics

The personal characteristics questionnaire (Appendix A) was developed by the
researcher. The questionnaire consisted of demographic data including gender, age,
religion, father’s and mother’s education, father’s and mother’s occupation, family
income, number of kinsfolk, number of family member and daily allowance. These
data were used to describe characteristics of the sample. Additional questions on food
preparation, food pattern, and food selection were added in the last part of the

questionnaire.

Part 2 The Nutritional knowledge

The nutritional knowledge questionnaire (Appendix B) was modified from
Kantamit (1995), including 20-items with multiple-choice that developed for grade 6
students in central region. The Kuder-Richardson 20 (KR-20) coefficient was .76. In
the present study, the questionnaire consisted of 18-items with multiple-choice,
including two major components: 1) knowledge on nutrient and nutritional food (item
1-3, item 11, item 13-14, and item 17); and 2) knowledge on healthy food behavior
(item 4, item 5-10, item 12, item 15-16, and item 18). Total score ranged from 0 (all
incorrect) to 18 (all correct). Interpretation of the score is based on cut off point at 11
(60% of the total score). Higher score (>11) indicated high nutritional knowledge and
lower score (< 11) indicated low nutritional knowledge. Content validity of the
instrument was approved by two nursing faculties who were experts in nutrition and
one instructor who has been teaching health course at an elementary school. The
revision was then made following comments and recommendations from the three

experts. Finally, reliability of this instrument tested among 30 pre-adolescents in a
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kindergarten school (the Anuban Lampang School).The Kuder-Richardson 20 (KR-20)

coefficient was .94.

Part 3 The Attitude towards food

The attitude towards food questionnaire (Appendix C) was modified from
Kantamit (1995) including 25-items with four-point rating scale ranging from 3 (agree)
to 0 (disagree) that developed for grade 6 students in central region. The Cronbach
alpha coefficient was .70. The modified tool consisted of 19-items with 2-dichotomous
scale, agree (1) and disagree (0), including 2 main components: 1) perception of
benefits and consequences of food behavior (item 1, item 3-5, item 7, item 9, item 12-
13, and item 15); and 2) belief in food and food value (item 2, item 6, item 8§, item 10-
11, item 14, and item 16-19). There were 8 positive statements (iteml, item 6-9, and
item 15-17) and 11 negative statements (item 2-5, item 10-14, and item 18-19). The
score was reversed for negative statement. Total score ranged from 0 (all negative) to
19 (all positive). Interpretation of the score was based on cut off point at 11 (60% of
the total score). Higher score (>11) indicated good attitude; and 2) Lower score (<11)
indicated poor attitude towards food. Content validity of the instrument was approved
by two nursing faculties who were experts in nutrition and one instructor at an
elementary school who has been teaching health course. Reliability of this instrument
tested among 30 pre-adolescents in a kindergarten school (the Anuban Lampang

School).The Kuder-Richardson 20 (KR-20) was .83.

Part 4 The Food intake

The food intake interview form (Appendix D) was modified from Mongkornpit
(1999) including 171-checklist items developed for vocational students in Bangkok.
The modification was based on the Thailand Nutrition Flag developed by the Ministry
of Public Health (Department of health, Ministry of Public Health, B.E. 2543).
Interview was used to ask frequency of dietary intake with a certain portion size for
nine major groups of food list including 51 food items. The nine food lists were: 1)
rice-starchy food, 2) vegetables, 3) fruits, 4) milk, 5) meat: fish, chicken, pork, beef, 6)

oil, sugar and salt, 7) desserts and snacks, 8) beverages, and 9) other junk food.
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According to the criteria of the Thailand Nutrition Flag set by the Ministry of Public

Health, optimal daily intake for each food list was suggested as follows.

Group 1 Rice-starchy food: Eight rice-serving spoons per day

Group 2 Vegetables: At least four rice-serving spoons per day

Group 3 Fruits: At least three portions per day

Group 4 Milk: Two glasses per day

Group 5 Meat: fish, chicken, pork and beef: Six tablespoons per day

Group 6 Oil, sugar and salt: Eat with limited amount per day

Group 7, 8, and 9 Desserts and snacks, beverages, and other junk food were not
recommended.

Content validity of the instrument was approved by two nursing faculties who
were experts in nutrition and one instructor at an elementary school who has been
teaching health course. Correlation coefficient for test-retest reliability of the
instrument tested among 30 pre-adolescents in a kindergarten school (the Anuban

Lampang School) within a one-month period was .81

Part 5 The Instrument for Nutritional Assessment

Anthropometry was an indirect method of nutritional assessment that measured
body composition. The following measurements were carried out in each participant.

Height was measured by using height-meter with microtoist details of 0.1
centimeters. The only one height-meter was used throughout the study. The pre-
adolescents were asked to stand straight barefoot on a horizontal platform with their
heels together, stretching upward to the fullest extension. The back was as straight as
possible against the vertical bar and the horizontal arm of the height meter was in
contact with the student’s head. The height was read in centimeters with details of
millimeters.

Weight was measured by using a bathroom scale with details of 0.1 kilograms
(RGZ120). The only one bathroom scale was used throughout the study. Pre-
adolescents were stand barefoot on the accurate weighing scale. The instrument was
calibrated daily.

INMU-ThaiGrowth 2002 program (Institute of Nutrition, Mahidol University,

2002) was used to calculate nutritional status for pre-adolescent in this study. The
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program was developed according to graph of standard growth initiated to use as an
indicator of nutritional status for Thai population aged 5 to 19 years old (Department

of Health, Ministry of Public Health, B.E. 2542).

Data collection

The data were collected from February 21 to March 03, 2005 at two settings: 1)
Ban Pong Sanook School, and 2) a kindergarten school (Anuban Wang Neua School).
The data collection procedure included:

1. The researcher submitted the official letter of the Faculty of Graduate
Studies, Mahidol University for permission to conduct the study and then took the
permission letter to the administrator of the Ban Pong Sanook School and a
kindergarten school (Anuban Wang Neua School) in order to get permission to
conduct the research.

2. The researcher contacted the administrators of both schools to provide
information on purpose of the study and a data collection plan set from February 21 to
March 03, 2005.

3. The researcher made an appointment with the teachers who were responsible
for grade 5-6 elementary school students to provide information on objectives of the
study and the data collection process.

4. On the date of data collection at the Ban Pong Sanook School, the researcher
described purposes of the study, provided instruction to the pre-adolescents. The
questionnaires were administered by the researcher read questionnaires (the personal
characteristics questionnaire, the nutritional knowledge questionnaire, the attitude
towards food questionnaire) item by item. The pre-adolescents took approximately one
hour to complete the questionnaires. Before the pre-adolescents returned the
questionnaires, the researcher asked them to check if they missed some questions they
wanted to respond. The researcher then checked for completion of the questionnaires.

5. The researcher matched the two pre-adolescents together by identification
number. Then, the researcher interviewed the pre-adolescents by using the food intake
interview form and wrote down the data for each preadolescent item by item. This

interview lasted approximately 45-60 minutes per two pre-adolescents.
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6. The researcher conducted nutritional assessment including body weight and
height among the pre-adolescents. It took approximately two hours for all measures
per each pre-adolescent.

7. Four day after data collection was completed at the Ban Pong Sanook
School, the researcher collected data at a kindergarten school (Anuban Wang Neua
School) with the same procedure as described earlier. All data obtained were kept

confidentiality throughout the study.

Data analysis

Data analyses were performed by using the SPSS for Windows version 11.5.
Descriptive statistics including frequency, percentage, mean, and standard deviation,
were used to analyze personal characteristics, nutritional knowledge, attitude towards
food, food intake, and nutritional status in this sample. After checking for assumptions
(Munro, 2001), initially ANCOV A was used for data analysis with family income as a
covariate variable. There was no statistical significance of family income influence as
the covariance. Therefore, independent t-test was used to determine the significance of
difference in nutritional knowledge, attitude towards food, food intake between pre-
adolescents in urban and rural areas of Lampang Province. Then, chi-square test was
applied to determine the significance of differences in nutritional status between pre-
adolescents in urban and rural areas of Lampang Province. All probabilities were the

two-tailed tests and the significance level for the statistic was set at 0.05.
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CHAPTER 1V
RESULTS

This study was aimed to compare nutritional knowledge, attitude towards
food, food intake and nutritional status between 100 urban pre-adolescents and 100
rural pre-adolescents of Lampang Province. The data were analyzed and presented in

the following parts.

Part I:  Pre-adolescents’ personal characteristics
Part [I: ~ Nutritional know ledges

Part III: Attitude towards food

Part IV: Food intake

Part V: Nutritional status

Part VI: Hypothesis Testing

Part I: Pre-adolescents’ personal characteristics

Table 2 described general information of the sample which include
gender, age, religion, father’s and mother’s highest education, father’s and mother’s
occupation, family incomes, number of kinsfolk, number of family members and daily
allowances. The total pre-adolescents were 200, which is 53.5% males and 46.5%
females. There were 55% males and 45 females pre-adolescents in urban areas and
52% male and 48% female in rural arcas. In urban areas, there were 62 % of 10-12
years old pre-adolescents and 38% of more than12-14 years old with mean age of
11.39 years old. In rural areas, there were 64 % of 10-12 years old pre-adolescents and
36% of more than 12-14 years old with mean age of 11.44 years old. All of pre-
adolescents were Buddhist. Regarding the education, majority of fathers (29%) in
urban areas has the highest education from secondary school and from elementary
school for mothers (34%). In rural areas, majority of fathers (68%) and mothers (76%)

graduated from elementary school. For occupation, most of fathers (41%) and mothers
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(33%) in urban areas are employee .In rural areas, 51% of fathers and 42% of mothers
are employee. In urban areas, family income range from 1,000 to 55,000 bahts/month
with median income of 10,000 bahts/month and 62% of parents have family income
more than 6,000 bahts/month. In rural areas, family income range from 1,000 to
50,000 bahts/month with median income of 5,000 bahts/month and more than half
(66%) of parents has family income range from 1,000 to 6,000 bahts/month. More
than 90 % of pre-adolescents in urban areas and rural areas had one to three kinsfolk.
Most of pre-adolescents in urban areas (76%) and rural areas (91%) had two to five
members in their family. The average daily allowance of pre-adolescents was more

than 10 - 20 bahts/day as shown in Table 2.
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Table 2 Personal characteristics of the pre-adolescents in urban and rural areas

Total Urban areas Rural areas
Characteristics (n=200) (n=100) (n=100)
n % n % n %
Gender
Male L47 ( 3B 55 55.0 52 52.0
Female 93  46.5 45 45.0 48 48.0
Age( years)
10-12 126  63.0 62 62.0 64 64.0
>12-14 74 37.0 38 38.0 36 64.0
Mean=11.42 Mean=11.39 Mean=11.44
SD=0.76 SD=0.78 SD=0.74
Religion
Buddhism 200 100 100 100 100 100
Christianity 0 0 0 0 0 0
Islam 0 0 0 0 0 0
Father’s education
No education 0 0 0 0 0 0
Elementary school 94 47.0 26 26.0 68.0
Secondary school 48 24.0 29 29.0 19 19.0
Diploma 28 14.0 24 24.0 4.0
Bachelor degree or higher By=15.0 21 21.0 9 9.0
Mother’s education
No education 1 0.5 1 1.0 0 0
Elementary school fuli === Sl 34 34.0 76 76.0
Secondary school 46 23.0 30 30.0 16 16.0
Diploma 19 9.5 16 16.0 3.0
Bachelor degree or higher 24 120 19 19.0 5 5.0
Occupation of father
Employee 92  46.0 41 41.0 51 51.0
Private business 34 17.0 21 21.0 13 13.0
Farmer 31 155 7 7.0 24 24.0
Government enterprise 6 3.0 4 4.0 2 2.0
Government employee 36 18.0 26 26.0 10 10.0
Other 1 0.5 1 1.0 0 0
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Table 2 Personal characteristics of the pre-adolescents in urban and rural areas

(continued)
Total Urban areas Rural areas
Characteristics (n=200) (n=100) (n=100)
n % n % n %
Occupation of mother
Employee S/ 5 33 33.0 42 42.0
Private business 55 275 29 29.0 26 26.0
Farmer 29 145 7 7.0 22 220
Government enterprise 1 0.5 1 1.0 0 0
Government employee 24 12.0 19 19.0 5 5.0
Housewife 16 8.0 11 11.0 5 5.0
Family income(bahts/month)
1000-6000 104 52.0 38 38.0 66 66.0
>6000 96 48.0 62 62.0 34 340
Median =6000 Median =10000 Median =5000
Number of kinsfolk
1-3 189 945 94 94.0 95 950
>3 11 55 6 6.0 5 5.0
Number of family members
2-5 168 83% 76 76.0 91 91.0
>5 BY ' 24 24.0 9 9.0
Daily allowance (bahts)
1-10 39 195 8 8.0 31 31.0
>10-20 116  58.0 54 54.0 62 62.0
>20 45 225 38 38.0 7 7.0
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Most of pre-adolescents in urban (80%) and rural areas (88%) had mother
who prepared food at home for them. The majority of them (85% of pre-adolescents in
urban areas and 94% of pre-adolescents in rural areas) made food at home by their
family. Regarding meals per day, pre-adolescents in urban areas had one meal (1%),
two meals (11%), three meals (79%), four meals (9%) and those in rural areas had two
meals (13%), three meals (84%), and four meals (3%). The majority of pre-
adolescents in urban (86%) and rural area (89%) had breakfast everyday. However,
more than one-tenth of pre-adolescents in urban (14%) and rural areas (11%) did not
have breakfast everyday. Almost all of pre-adolescents had lunch and dinner everyday
(99% and 97%, in urban areas, 92% and 100% in rural areas). Nevertheless, less than
one-tenth of pre-adolescents in urban (1%) and rural areas (8%) did not have lunch
everyday. Only 3% of pre-adolescents in urban areas did not have dinner everyday as

shown in Table 3.
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Table 3 Food preparation and food pattern of the pre-adolescents in urban and

rural areas

Total Urban areas Rural areas
Food preparation and food pattern (n=200) (n=100) (n=100)
n % n % n %

Person who prepare food at home

: Father 8 4.0 6 6.0 2 2.0

: Mother 168 84.0 80 80.0 88 88.0

: Themselves 1 0.5 1 1.0 0 0

: Grandmother 20 10.0 13 13.0 7 7.0

: Older sister b 1.5 0 0 3 3.0
Food at home

: Eating at home ial© 89.5 85 85.0 94 94.0

: Buying o= 10.5 15 15.0 6 6.0
Number of meal per day

: 1 meal 1 0.5 1 1.0 0 0

: 2 meals 24 12.0 /0 13 13.0

: 3 meal 163 81.5 79 79.0 84 84.0

: 4 meals 12 6.0 9 9.0 3 3.0
Having breakfast

:Yes 175 87.5 86 86.0 89 89.0

: No 25 12.5 14 140 11 11.0
Having lunch

:Yes 191 95.5 99  99.0 92 92.0

: No 9 4.5 1 1.0 8 8.0

Having dinner
: Yes 197 98.5 97 970 100 100.0
: No 3 1.5 3 3.0 0 0
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As shown in Table 4, for first choice, pre-adolescents in urban areas (34%)

selected sweety drink and 35% of these in rural areas selected cracker. Twenty percent

of pre-adolescents in urban areas selected cracker but 26% of those in rural areas

selected ice cream for second choice. According to third choice, equal proportion of

pre-adolescents in urban areas (14%) and rural areas (14%) selected cracker.

Table 4 Rank of food selection by the pre-adolescents in urban and rural areas

Total Urban areas Rural areas
Rank of food (n=200) (n=100) (n=100)
selection
Food n (%) Food n (%) Food n (%)
- First cracker 55(27.5) sweety drink  34(34.0)  cracker 35(35.0)
: Second sweety drink  38(19.0)  cracker 20(20.0) icecream  26(26.0)
: Third fruits 29(14.5)  fruits 14(14.0)  fruits 15(15.0)

ice cream 29(14.5)
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As shown in Table 5, rank of food advices, for first priority, pre-adolescents in
urban areas (40%) selected mother whereas 40% of those in rural areas selected
teacher. Twenty-eight percent of pre-adolescents in urban areas selected father but
36% of those in rural areas selected mother for second priority. According to third
priority, 22% of pre-adolescents in urban areas selected teachers and 16% of those in

rural areas selected father.

Table S Rank of food advice for the pre-adolescents in urban and rural areas

Total Urban areas Rural areas
Rank of advice in food (n=200) (n=100) (n=100)
person n (%) person 1 (%) person 1 (%)
- First mother  76(38.0) mother  40(40.0) teachers 40(40.0)
- Second teachers 62(31.0) father 28(28.0) mother  36(36.0)

: Third father 44(22.0) teachers 22(22.0) father 16(16.0)
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Part II Nutritional knowledge

Regarding the total score for nutritional knowledge by using 60% cut off point
at 11, more than half of pre—adolescents in urban areas (58%) had low nutritional
knowledge and 42% of pre—adolescents had high nutritional knowledge. In rural areas,
approximately half of pre—adolescent (51%) had high nutritional knowledge and half
of pre—adolescents (49%) had low nutritional knowledge (Table 6).

Table 6 Scores on nutritional knowledge of the pre-adolescents in urban and

rural areas

Level of nutritional Criteria Total Urban areas Rural areas
knowledge (n=200) (n=100) (n=100)
n % n % n %
Low <60 % 107 53.5 58 58.0 49 49.0

High 60-100 % 93 46.5 42 42.0 51 51.0
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Part III Attitude towards food

Regarding the total score for attitude towards food by using 60% cut off point
at 11, most of pre—adolescents in urban areas (87%) had good attitude toward food
whereas only 13% of these had poor attitude towards food. In rural areas, 83% of the
pre—adolescents had good attitude towards food whereas 17% of these had poor

attitude toward food (Table 7).

Table 7 Scores on attitude towards food of the pre-adolescents in urban and

rural areas

Level of attitude Criteria Total Urban areas Rural areas
towards food (n=200) (n=100) (n=100)
n % n % n %
Poor <60 % 30 15.0 13 13.0 17 17.0

Good 60-100 % 170  85.0 87 87.0 83 83.0
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Part IV Food intake

After interviewing and recording the pre-adolescents food intake data in form
of average amount of daily food intake, the researcher calculated their household unit
of daily food intake based on the Thailand Nutrition Flag. The results showed that
most of pre-adolescents in urban (85%) and rural areas (82%) had rice-starchy food
less than eight rice-serving spoons per day, while only one percent (1%) in both urban
and rural areas had rice-starchy food for eight rice-serving spoons per day. Less than
one-fifth of pre-adolescents in urban (14%) and rural areas (17%) had rice-starchy
food more than eight rice-serving spoons per day.

Approximately half of pre-adolescents in urban areas (55%) but less than half
of these in rural areas (38%) had vegetables for four rice-serving spoons per day or
more. Less than half of pre-adolescents in urban areas (45%) and more than half (62%)
of those in rural areas had vegetables less than four rice-serving spoons per day. Most
of pre-adolescents in urban (88%) and rural areas (61%) had fruit more than or about
three portions per day while approximately one-tenth (12%) in urban areas and more
than one-third in rural areas (39%) had fruit less than three portions per day.

Most of pre-adolescents in urban areas (70%) had milk more than two glasses
per day whereas most of pre-adolescents in rural areas (64%) had milk less than two
glasses per day. Less than one-tenth of pre-adolescents in urban (6%) and rural areas
(4%) had milk equal to 2 glasses per day.

Most of pre-adolescents in urban (62%) and rural areas (61%) had meat less
than six tablespoons per day. Thirty six percent of pre-adolescents in urban and 39%
of pre-adolescents in rural areas had meat more than six tablespoons per day. Only 2%
of pre-adolescents in urban and none in rural areas had meat equal to six tablespoons
per day.

Regarding oil, salt, and sugar, more than 90% of pre-adolescents in urban and
rural areas had oil less than or equal to five teaspoons per day, had salt less than or
equal to one teaspoon per day, and had sugar less than or equal to four teaspoons per
day. In addition, more than ninety five percents of pre-adolescents in urban and rural

areas had snacks, bakery, beverages and desserts daily (Table 8).
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Table 8 Daily food intake of the pre-adolescents in urban and rural areas

Aspects Quantity Total Urban areas  Rural areas
(n=200) (n=100) (n=100)
n % n % n %

1.Rice -starchy < 8 rice-serving spoons 167, <838 85 85.0 82 82.0

food group = § rice-serving spoons 2 1.0 1 1.0 1 1.0
>8 rice-serving spoons 31 155 14 14.0 17 17.0

(Mean = 5.97)
2. Vegetables < 4 rice-serving spoons 107 535 45 450 62 62.0
> 4 rice-serving spoons 93 46.5 55 55.0 38 38.0

(Mean = 4.50)
3. Fruits < 3 portions 51 255 12 12.0 39 39.0
> 3 portions 149 745 88 88.0 61 61.0

(Mean =4.76)
4. Milk 0 glass 0 0 0 0 0 0
<1 glass 2] Wi 0 0 21 21.0
1- 2 glasses 79 39.5 30 30.0 49 49.0
> 2 glasses 100  50.0 70 70.0 30 30.0

(Mean = 2.10)
5. Meat < 6 tablespoons S61.5 62 62.0 61 61.0
= 6 tablespoons 2 1.0 24 2.0 0 0
> 6 tablespoons w . 36 36.0 39 39.0

(Mean = 5.60)
6. Oil <5 teaspoons 198  99.0 98 98.0 100 100
> 5 teaspoons 2 1.0 2 2.0 0 0

(Mean=0.90)
7. Salt <1 teaspoons 186 93.0 93 93.0 93 93.0
> ] teaspoons 14 7.0 7 7.0 7 7.0

(Mean=0.70)
8. Sugar <4 teaspoons 193 3.5 97 97.0 96 96.0
> 4 teaspoons 7 96.5 3 3.0 4 40

(Mean=0.56)
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Table 8 Daily food intake of the pre-adolescents in urban and rural areas

(continued)
Aspects Quantity Total Urban areas Rural
(n=200) (n=100) areas
(n=100)
n % n % n %
9.Snacks >0 pack 194  97.0 98 98.0 96 96.0
< 0 pack i 3.0 & \A0 4 40
(Mean = 1.44)
10.Bakery > () piece 199 995 100 100 99 99.0
<0 piece 1 0.5 0 0 I 1.0
(Mean=2.11)
11.Beverages > (0 glass 193  96.5 B 970 96 96.0
<0 glass 7 35 3 3.0 4 40
(Mean = 0.96)
12.Desserts >0 cup HQ I 99 99.0 100 100
<O0cup 1 0.5 1 1.0 0 0

(Mean = 1.40)
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Part V Nutritional status

In Table 9, using criteria developed by the Ministry of Public Health
(Department of Health, Ministry of Public Health ,B.E. 2547), it was shown that the
obesity was reported in pre-adolescents in urban (9%) and rural areas (7%), while the
malnutrition was reported at lower percentage in rural (4%) and urban areas (1%). The

rest are normal nutritional status was found in urban (77%) and rural areas (76%).

Table 9 Nutritional status by weight for age among pre-adolescents in urban and

rural areas

Total Urban areas Rural areas
Nutritional status 7 -score (n=200) (n=100) (n=100)
n % n % n %
Obesity >2 S.D. 16 8.0 9 9.0 7 7.0
Overweight 2S.D.to>1.5S.D. 5 2.5 3 3.0 2 2.0
Normal 1.5S.D.to-1.5S.D. 153 76.5 77 77.0 76 76.0
Underweight <-1.5S.D.to-2 S.D. 2l 10.5 10 10.0 11 11.0

Malnutrition <2 S.D. 5 2:3 1 1.0 4 4.0




Mayurachat Kanyamee Results /58

In Table 10, using criteria developed by the Ministry of Public Health
(Department of Health, Ministry of Public Health ,B.E. 2547), it was shown that high
height for age was reported in pre-adolescents in urban (4%) and rural areas (3%),
while the stunting was reported in rural (8%) and urban areas (1%). In addition,

normal height was found in urban (89%) and rural areas (80%).

Table 10 Nutritional status by height for age among pre-adolescents in urban

and rural areas

Total Urban areas Rural areas

Nutritional status &= (n=200) (n=100) (n=100)

n % n % n %
High height-for-age >2 S.D. 7 3.5 4 4.0 3 3.0
Begin high height-for-age 2 S.D. to>1.5 S.D. 6 3.0 4 4.0 2 2.0
Normal height 1.5S.D.to-1.5S.D. 169 84.5 89 89.0 80 80.0
Begin to stunt <-1.5S.D.to -2 S.D. 9 4.5 2 2.0 7 7.0
Stunting SN Hb/ 9 4.5 1 1.0 8 8.0
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In Table 11, using criteria developed by the Ministry of Public Health

(Department of Health, Ministry of Public Health ,B.E. 2547), it was shown that the

obesity was reported in 2% of pre-adolescents in urban and 4% of those in rural areas,

while the wasting was reported equaling at 5% in rural and urban areas. In addition,

normal nutritional status was found majority of pre-adolescents in urban (66%) and

rural areas (73%).

Table 11 Nutritional status by weight for height among pre-adolescents in urban

and rural areas

Total Urban areas Rural areas

Nutritional status 7 _score (n=200) (n=100) (n=100)

n % n % n %
Obesity >3 S.D. 8 4.0 2 2.0 6 6.0
Begin obesity 3 S.D.to>2 S.D. 12 6.0 8 8.0 4 4.0
Overweight 2S8.D.to>1.5S.D. 10 5.0 7 7.0 3 3.0
Normal 1.5S.D.to- 1.5 S.D. 1139 69.5 66 66.0 73 73.0
Begin wasting <-1.58.D. to -2 S.D. 2 10.5 12 12.0 9 9.0
Wasting <-2S.D. 10 5.0 5 5.0 5 5.0
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Part VI: Hypothesis Testing

Hypothesis 1 stated that “Nutritional knowledge between pre-adolescents in

urban and rural areas of Lampang Province is different”.

Regarding nutritional knowledge, the mean score and standard deviation
among pre-adolescents in urban and rural areas were 9.6 + 2.7 (ranging from 3-16) and
10.7 = 3.5 (ranging from 3-17), respectively. Furthermore, the mean score and
standard deviation of knowledge on nutrient and nutritional food among pre-
adolescents in urban and in rural areas were 3.9 + 1.5 (ranging from 0-7) and 4.3 = 1.8
(ranging from 0-7), respectively. For know ledges on healthy food behavior, the mean
score and standard deviation among pre-adolescents in urban and rural areas, were 5.8
+ 1.8 (ranging from 2-10) and 6.4 + 2.0 (ranging from 1-10), respectively.

Comparing the total nutritional knowledge between pre-adolescents in urban
and rural areas by using independent t-test, the results showed that there was a
statistically significant difference (p= .016). Similarly, there was a significant
difference in knowledge on healthy food behavior between pre-adolescents in urban
and rural areas (p= .015). However, there was no significant difference in knowledge
on nutrient and nutritional food between the pre-adolescents in urban and rural areas

(p=.073) (Table 12).



Fac. of Grad. Studies, Mahidol Univ.

M.N.S. (Community Health Nursing) /61

Table 12 Comparison of nutritional knowledge between pre-adolescents in urban

and rural areas by Independent t-test

Nutritional Total (n=200) . Urban areas (n=1 QO) Rural areas (n=1 QO) t p-value
Mean S.D. Min- Mean S.D. Min- Mean S.D. Min-
knowledge Max. Max. Max.
(aspects)
Total 102 32 3-17 9.6 27 3-16 107 3.5 3-17  -2.438 0.016
nutritional
knowledge
Knowledge 4.1 1.7 0-7 39 1.5 0-7 4.3 1.8 0-7 -1.805 0.073
on nutrient
and
nutritional
food
Knowledge 6.1 19 1-10 538 1.8 2-10 64 2.0 1-10  -2.446 0.015
on healthy

food behavior
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Hypothesis 2 stated that “Attitude towards food between pre-adolescents in

urban and rural areas of Lampang Province is different”.

Among pre-adolescents in urban and in rural areas, for attitude towards food
(total score), the mean score and standard deviation were 13.3 + 2.5 (ranging from 5-
18) and 12.8 + 2.2 (ranging from 8-17), respectively. Furthermore, the mean score and
standard deviation for perception of benefits and consequences of food behavior of
pre-adolescents in urban and rural areas were 5.6 + 1.4 (ranging from 2-8) and 4.9 +
1.8 (ranging from 2-7), respectively. For belief in food and food value, the mean score
and standard deviation among pre-adolescents in urban and rural areas were 7.7 £+ 1.8
(ranging from 1-100) and 7.9 + 1.4 (ranging from 4-10), respectively.

Comparing the total score of attitude towards food between pre-adolescents in
urban and those in rural are as using independent t-test ,the results showed that there
was no significant difference (p= .158). Similarly, there was no significant difference
in belief in food and food value between pre-adolescents in urban and rural areas
(p= .459). However, there was a statistically significant difference (p= .001) in
perception of benefits and consequences of food behavior between the pre-adolescents

in urban and rural areas (Table 13).
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Table 13 Comparison of attitude towards food between pre-adolescents in urban

and rural areas by Independent t-test

Attitude Total (n=200) Urban areas (n=100)  Rural areas (n=100) t p-value
Mean S.D. Min- Mean S.D. Min- Mean S.D. Min-
towards food Max. Max. Max.

(aspects)

Total attitude 130 23 5-18 133 25 5-18 128 22 817 1.418 0.158
towards food

Perception of 54 1.4 2-8 5.6 1.4 2-8 49 1.8 2-7 3.371  0.001
benefits and

consequences

of food

behavior.

Belief in food 7.8 1.6 1-10 7.7 1.8 1-10 7.9 1.4 4-10 -0.742 0.459
and food
value
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Hypothesis 3 stated that “Food intake between pre-adolescents in urban and

rural areas of Lampang Province is different”.

When analyzing the food intake, the mean score and standard deviation of rice-
starchy food group among pre-adolescents in urban and in rural areas were 6.1 + 1.8
(ranging from 2.5-10.5) and 5.8 + 2.1 (ranging from 2.6-12.3), respectively. The mean
score and standard deviation of vegetables among pre-adolescents in urban and rural
areas were 5.0 £ 3.3 (ranging from 0.03-17) and 4.1 + 2.5 (ranging from 0.9-14),
respectively.

For fruits, the total mean score and standard deviation among pre-adolescents
in urban and rural areas were 5.4 + 2.1 (ranging from 1.4-11.3) and 4.1 £+ 2.3 (ranging
from 0.8-10), respectively. The mean score and standard deviation of milk among pre-
adolescents in urban and rural areas were 2.6 + 1.3 (ranging from 1-12) and 1.6 + 0.8
(ranging from 0.3-4.1), respectively. In addition, the mean score and standard
deviation of meat among pre-adolescents in urban and rural areas were 5.6 = 2.4
(ranging from 1.3-13) and 5.7 £+ 2.5 (ranging from 0.6-14.3), respectively.

The mean score and standard deviation of oil among pre-adolescents in urban
and rural areas were 0.9 = 1.1 (ranging from 0-6) and 0.3 + 0.3 (ranging from 0-2),
respectively. On the other hand for salt, the mean score and standard deviation among
pre-adolescents in urban and rural areas were 0.7 + 0.6 (ranging from 0-3) and 0.7 +
0.6 (ranging from 0-3), respectively. The mean scores and standard deviation of sugar
among pre-adolescents in urban and rural areas were 0.6 + 0.5 (ranging from 0-2) and
0.5 £ 0.5 (ranging from 0-3), respectively.

For snacks intake, the mean score and standard deviation among pre-
adolescents in urban and rural areas were 1.5 £ 0.9 (ranging from 0-4) and 1.2 + 0.9
(ranging from 0-4), respectively. The mean scores and standard deviation of bakery
among pre-adolescents in urban and rural areas were 2.8 £+ 1.9 (ranging from 0.09-10.1)
and 1.4 = 0.9 (ranging from 0-4.6), respectively. Lastly, the mean scores and standard
deviation of beverages among pre-adolescents in urban and rural areas were 1.0 + 0.8
(ranging from 0-3) and 0.9 £+ 0.7 (ranging from 0-3), respectively. The mean scores
and standard deviation of desserts among pre-adolescents in urban and rural areas

were 1.3 + 1.1 (ranging from 0-6) and 1.5 £+ 0.9 (ranging from 0.1-4.6), respectively.
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Hypothesis 3 was tested by using independent t-test. Table 13 showed that
there were statistically significant differences in vegetables (p= .026), fruit (p=.000),
milk (p=.000), oil (p= .000), snacks (p= .022) and bakery product intake (p= .000)
between pre-adolescents in urban and rural areas. However, there was no statistically
significant difference in rice-starchy food group (p= .304), meat (p= .964), salt
(p= .730), sugar (p= .405), beverages (p= .349) and desserts (p= .223) between pre-

adolescents in urban and rural areas (Table 14).
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Table 14 Comparison of food intake between pre-adolescents in urban and rural

areas by Independent t-test

Food Group Total (n=200) Urban areas (n=100) Rural areas (n=100) t p-value

Mean S.D Min- Mean S.D Min- Mean S.D. Min-

Max. Max. Max.

1.Rice- starchy 6.0 20 25-123 6.1 1.8  2.5-10.5 5.8 2.1 2.6-12.3  1.030 0.304
food group
2. Vegetables 4.5 3.0 0.03-17 5.0 33  0.03-17 4.1 2.5 0.9-14 2264  0.026
3. Fruits 4.8 23 08-11.3 54 21 14-113 4.1 23 0.8-10 4.162 0.000
4. Milk 2.1 1.2  0.3-12 2.6 1.3 1-12 1.6 0.8 0.3-4.1  6.101 0.000
5. Meat 5.6 24 0.6-143 5.6 24  1.3-13 5.7 2.5 0.6-14.3 -0.045 0.964
6. Oil 0.9 1.1 0-6 0.9 1.1  0-6 0.3 0.3 0-2 6.252 0.000
7. Salt 0.7 0.6 0-3 0.7 0.6 0-3 0.7 0.6 0-3 0.346 0.730
8. Sugar 0.6 0.5 0-3 0.6 0.5 0-2 0.5 0.5 0-3 0.835  0.405
9.Snacks 1.4 09 04.1 = 09 04 1.2 0.9 0-4 2311 0.022
10.Bakery 2.1 1.6 0-10.1 2.8 1.9 0.09-10.1 14 0.9 0-4.6 6.868 0.000
11.Beverages 1.0 0.7 0-33 1.0 0.8 0-3 0.9 )/ 0-3 0.939  0.349
12.Desserts 1.4 1.0 0-6.1 1.3 1.1  0-6 1.5 0.9 0.1-46  -1.221 0.223
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Hypothesis 4 stated that “Nutritional status between pre-adolescents in urban

and rural areas of Lampang Province is different”.

Hypothesis 4 was tested by using Chi-square test. Since, there was a small
number in some levels of nutritional status, including “overweight” and
“undernutrition”. Therefore, “overweight” was combined with “obesity” and
“malnutrition” was combined with “underweight”. Table 15 illustrated the nutritional
status of pre-adolescents between urban and rural areas of Lampang Province. The
pre-adolescents in urban and rural areas had overnutrition 12% and 9%, respectively.
In addition, the pre-adolescents in urban and rural areas had undernutrition at 15% and
11%, respectively. Majority of the pre-adolescents in urban (77%) and rural areas
(76%) were normal nutrition. The Chi-square test revealed that there was no
statistically significant difference in nutritional status (weight for age) between pre-

adolescents in urban and rural areas (x2 =1=0304 pISO 1

Table 15 Comparison of nutritional status (weight for age) between pre-

adolescents in urban and rural areas by Chi-square test

School Nutritional status v p-value
Undernutrition Normal Overnutrition
n (%) n (%) n (%)
Urban 11(11.0) 77(77.0) 12(12.0) 1.050  0.591
Rural 15(15.0) 76(76.0) 9(9.0)

Total 26(13.0) 153(76.5) 21(10.5)
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From Table 16, hypothesis 4 was tested by using Chi-square test. Since, there
was a small number in some levels of nutritional status, including “begin high height-
for-age” and “stunting”. Therefore, “begin high height-for-age” was combined with
“high height-for-age” and “stunting” was combined with “begin to stunt”. Table 16
illustrated the nutritional status of pre-adolescents between urban and rural areas of
Lampang Province. The pre-adolescents in urban and rural areas had undernutrition at
3% and 15%, respectively. In addition, the pre-adolescents in urban and rural areas
had overnutrition at 8% and 5%, respectively. Normal nutrition in urban and rural
areas was reported by the higher percentages (89% and 80%, respectively). The Chi-
square test revealed that there was a statistically significant difference in nutritional
status (height for age) between pre-adolescents in urban and rural areas (x* =9.172, p

=.010).

Table 16 Comparison of nutritional status (height for age) between pre-

adolescents in urban and rural areas by Chi-square test

School Nutritional status v p-value
Undernutrition Normal Overnutrition
n (%) n (%) n (%)
Urban 3(3.0) 89(89.0) 8(8.0) 9.172 0.010
Rural 15(15.0) 80(80.0) 5(5.0)

Total 18(9.0) 169(84.5) 13(6.5)
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Comparing a nutritional status (by weight for height) between pre-adolescents
in urban and rural areas Lampang Province by using Chi-square test, since there was a
small number in some levels of nutritional status, including “begin obesity”,
“overweight” and “rather thin”. Therefore, “begin obesity” and “overweight” were
combined with “obesity” and “rather thin” was combined with “wasting”. Table 17
illustrated the nutritional status of pre-adolescents between urban and rural areas of
Lampang Province. The pre-adolescents in urban and in rural areas had overnutrition
at 17% and 14%, respectively. In addition, the pre-adolescents in urban and in rural
areas had undernutrition at 17% and 13%, respectively. Normal nutrition in urban and
in rural areas were reported by the higher percentages (66% and 73%, respectively).
The Chi-square test revealed that there was no statistically significant difference in
nutritional status (weight for height) between pre-adolescents in urban and rural areas

(x* =1.176, p =.555).

Table 17 Comparison of nutritional status (weight for height) between pre-

adolescents in urban and rural areas by Chi-square test

School Nutritional status v p-value
Undernutrition Normal Overnutrition
n (%) n (%) n (%)
Urban 17(17.0) 66(66.0) 17(17.0) 1.176 0.555
Rural 14(14.0) 73(73.0) 13(13.0)

Total 31(15.5) 139(69.5) 30(15.0)
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CHAPTER V

DISCUSSION

The discussion of this research is organized into four parts: 1) comparison of
nutritional knowledge between pre-adolescents in urban and rural areas of Lampang
Province; 2) comparison of attitude towards food between pre-adolescents in urban
and rural areas of Lampang Province; 3) comparison of food intake between pre-
adolescents in urban and rural areas of Lampang Province; and 4) comparison of
nutritional status between pre-adolescents in urban and rural areas of Lampang

Province.

Comparison of nutritional knowledge between pre-adolescents in

urban and rural areas of Lampang Province

Hypothesis 1 stated that “Nutritional knowledge between pre-adolescents in
urban and rural areas of Lampang Province is different”.

By applying the Independent t-test, the total nutritional knowledge (p=.016)
and knowledge on healthy food behavior (p= .015) between pre-adolescents in urban
and those in rural areas were statistically significant difference as shown in Table 12.
The result was congruent with the results of Kantamit (1995) reported that there was a
statistically significant difference in total nutritional knowledge and knowledge on
healthy food behavior between pre-adolescents in urban and in rural areas. However,
there was no significant difference in knowledge on nutrient and nutritional food

between the pre-adolescents in urban and rural areas (p=.073).

The finding of this study showed that more than half of pre—adolescents both
in urban and rural areas had low total score on nutritional knowledge, low knowledge
on nutrient and nutritional food, and low knowledge on healthy food behavior (Table

6). The result in this study was congruent with the results of Kantamit (1995). The
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report showed that students (grade 1-6 within urban and rural areas) had low
knowledge on food and nutrition addressing and knowledge on healthy food behavior.

In addition, pre—adolescents in urban areas had lower nutritional
knowledge, knowledge on nutrient and nutritional food, and knowledge on healthy
food behavior than those in rural areas. A possible reason supporting the finding is
that the majority of the pre-adolescents in urban areas (40%) received advice
regarding nutritional knowledge from their mother, whereas most of the pre-
adolescents in rural areas (40%) received advice from their teachers who had higher
education and competence in conveying knowledge compared to the mothers (Table
5). The mother with lower education may not able to select better food for their
children and convey their knowledge to their children. Therefore, education may lead
to proper food behavior practice (Kearney and et al., 2000). The finding was
congruent with a previous study; Virunrach (2002) found that gaining information
from teachers was significantly related to food consumption behavior. Because
teachers who were the key persons to whom a student pays most respect; teachers
were also being closed persons with their students who advised in many things. In
conclusion, teachers were important social persons who effected to students’
behavior. Moreover, the teachers in urban areas may address more cognitive contents
on major subjects (such as Mathematics and English) so that the students can pass the

test in higher education.

Comparison of attitude towards food between pre-adolescents in

urban areas and rural areas of Lampang Province

Hypothesis 2 stated that “Attitude towards food between pre-adolescents in
urban and rural areas Lampang Province is different”.

As shown in Table 13, Independent t-test revealed that the total score of
attitude towards food between pre-adolescents in urban and those in rural areas has no
significant difference (p= .158). Correspondingly, there was no significant difference
in belief in food and food value between pre-adolescents in urban and rural areas (p=
459). This may be explained by the reason that the children live in the same

environment, same province and also have same customs, tradition and culture, which
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can lead the children to have slightly different attitude. They have the belief in food
intake which is transferred from their closed surrounding for example, their parents.
This may influence their belief, attitude and may lead to their permanent habit in the
future.

However, there was a statistically significant difference (p= .001) in
perception of benefits and consequences of food behavior between pre-adolescents in
urban and rural areas. Pre-adolescents in urban areas had higher score for this aspect
of attitude compared to pre-adolescents in rural areas (Table 13). It can be explained
that pre-adolescents in urban areas who have low nutritional knowledge may have a
good attitude towards food because they realize in perception of benefits and
consequences of food behavior. For example, in item 12 of the Attitude towards food
questionnaire that asked “Adding monosodium glutamate (MSG) to the food makes it
more tasty” and the finding showed that 51% of the pre-adolescents in urban areas
whereas 43% of those in rural areas had correct answer. It is possible that the children
in rural areas saw their mothers adding MSG while cooking and the food was tasty
but they did not perceive the negative consequences of having the MSG.

In addition, the finding in this study was not consistent with a previous study.
It is reported that there was a statistically significant difference in total score of
attitude towards food and in belief in food and food value and no significant
difference in perception of benefits and consequences of food behavior between pre-

adolescents in urban and in rural areas (Kantamit,1995).

Comparison of food intake between pre-adolescents in urban and

rural areas of Lampang Province

Hypothesis 3 stated that “Food intake between pre-adolescents in urban and
rural areas Lampang Province is different”.

As shown in Table 14, Independent t-test revealed that there were statistically
significant differences in vegetables (p=.026), fruits (p=.000), milk (p=.000), oil (p=
.000), snacks (p=.022) and bakery product intake (p= .000) between pre-adolescents
in urban and rural areas. As shown in Table 8, the findings illustrated that pre-

adolescents in urban areas have average intake of vegetables, fruits, milk, oil, snacks,
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and bakery more than pre-adolescents in rural areas. Interestingly, pre-adolescents in
urban area had more vegetables and fruits than those in rural areas. It is possibly
because their attitude regarding perception of benefits and consequences of food
behavior is higher than those in rural areas. However, the pre-adolescents both in
urban and rural areas consume vegetables and fruits as in following recommendation
set by Thailand Nutrition Flag. The Nutrition Flag stated that the Thai people should
have at least three portions of fruits per day and have at least four rice-serving spoons
of vegetables per day (Department of Health, Ministry of Public Health, B.E. 2543).
In contrast, the Ministry of Public Health (2000) studied health-promoting behavior of
students in grade five and six nationwide excluding Bangkok. It was revealed that
more than 40.3% of the students did not eat vegetables. It is evident that this food
group is currently promoted through media, including television, radio, and poster
presentation. In terms of oil consumption, it is less than the recommendation, which is
probably due to method of measurement that is under estimation when interviewing
the pre-adolescents’ intake. Moreover, the researcher directly asked the
preadolescents for how many teaspoons of oil they eat per day. In reality, oil is added

in food or cooking process which is difficult in terms of estimation.

Regarding snack and bakery, an explanation why it is higher in urban areas is
that snack and bakery product intake are more available and the pre-adolescents in
urban areas can easily access to them. Moreover, the pre-adolescents in urban areas
have better economic status than those in rural areas; they, therefore, can afford the
snack and bakery product intake. However, the average intakes of snacks and bakery
in both urban and rural pre-adolescents were higher than requirement recommended
by the Thailand Nutrition Flag (Department of Health, Ministry of Public Health, B.E.
2543). This can be explained that snack and bakery product intake of pre-adolescents
are influenced by westernization. In addition, pre-adolescents always prefer to try the
new products with attractive packages from advertising posted by Food Company.
This is consistent with a previous study of Itthimaiya, 1990 (cited in Ousaha, 1996)
reporting that advertising shots on crispy flavored snacks, soft drinks, and candies
have a significant effect on frequency of snack consumption among school age

children.
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There was no statistically significant difference in rice-starchy food (p=
.304), meat (p=.964), salt (p=.730), sugar (p=.405), beverages (p=.349) and desserts
(p= .223) between pre-adolescents in urban and rural areas. This maybe because
living in similar province results similar food consumption. According to the Thailand
Nutrition Flag, pre-adolescents in both in urban and rural areas had rice-starchy food
less than eight rice-serving spoons, which is lower than the recommendation. This is
partly because the pre-adolescents believe that decreasing the rice-starchy food leads
them to be in a good shape. This is congruent with the study from Saena (1997),
dietary patterns and nutritive value of food intakes of students in Bangkok Municipal

schools in 1985 and 1995. She found that students decreased consumption of rice and
dry grains.

Regarding meat, the finding showed that pre-adolescents in urban and pre-
adolescents in rural areas had meat less than 6 tablespoons per day, which is lower
than the recommendation according to the Thailand Nutrition Flag. This may partly
due to their belief in meat consumption that passes on from generation to generation.
For example, item 8 of the Attitude towards food questionnaire asked “Having grilled
chicken liver prevents us from malnutrition and dark blindness”. Less than 50% of the

pre-adolescents in urban (48%) and rural areas (37%) had correct answer.

The findings also illustrated that pre-adolescents both in urban and rural areas
had no difference in salt, sugar, beverages, and desserts (Table14). According to the
Thailand Nutrition Flag, they had salt (0.7 teaspoon/day) less than the
recommendation which is less than or equal to one teaspoon. Similarly, they had less
sugar (0.6 teaspoon/day) compared to the recommendation at less than or equal to
four teaspoons. However, they had more beverages (one glass/day) and desserts (1.4
cup/day) than the recommendation that suggest not to have these foods (Table14). In
general, although beverages and desserts are non-nutritious food, containing high
sugar and calories, they are popular foods and children’s preference whether they are
in urban or rural areas or not. Therefore, the pre-adolescents had beverages and
desserts higher than the recommendation. In terms of salt and sugar that is less than
recommendation, it is probably due to under estimation when interviewing the pre-

adolescents’ intake. The findings were not congruent with Spyckrelle et al. (1992)
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who study food behavior of 200 male adolescents in French. They found that the

adolescents had sugar more than recommendation.

Comparison of nutritional status between pre-adolescents in urban

and rural areas of Lampang Province

Hypothesis 4 stated that “Nutritional status between pre-adolescents in urban
and rural areas Lampang Province is different”.

According to Table 15, the Chi-square test revealed that there was no
difference in nutritional status (by using weight for age) between pre-adolescents in
urban and rural areas. Findings indicate that the numbers of urban and rural pre-
adolescents who have undernutrition, normal, and overnutrition are not different. The
findings also support that the majority of pre-adolescents in both urban and rural areas
did not have acute nutrient deficiency as indicated by weight for age.

However, when using height for age, there was a significant difference in
nutritional status between pre-adolescents in urban and rural areas (Table 16). As
shown in Table 16, 3% of urban pre-adolescents whereas 15% of rural counterparts
were undernutrition, called stunting. This may be due to low milk intake (mean = 1.6
glasses per day) among the rural pre-adolescents compared with the urban
counterparts (mean = 2.6 glasses per day). Moreover, it is less than recommendation
at > 2 glasses per day. In addition, the significant difference in height for age is
consistent with the significant difference in milk intake between pre-adolescents in
urban and rural areas (Table 14). It is the fact that milk is a major source of calcium
and phosphorus that contribute to bone growth, especially for children in the growing
years. In this study, height for age was appropriate to identify chronic status for
undernutrition in children aged 5-18 years (Department of Health, Ministry of Public
Health, B.E. 2542). Evidently, chronic protein and calories deficiencies in children
results in impaired skeletal development and shorter height compared to the average
children. Therefore, children with short height in a community would reflect the
prolonged nutritional problem in the community. The finding in this study is
consistent with the finding from a survey of nutritional status among pre-adolescents
conducted by the Ministry of Public Health in 1990-1995. Using height for age

criteria in the survey, it was found that 17.6% of the pre-adolescents were stunting
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(Department of health, Ministry of Public Health, BE.2547). Stunting reported in the
survey and the present study is still high and did not meet the goal of the ninth
National Economic and Social Development Plan that is aimed to reduce stunting in
school children to be less than 5% (Department of Health, Ministry of Public Health,
B.E. 2547). Thus, a nutrition program with an emphasis on health promoting behavior
to increase protein and milk were needed particularly in rural areas.

As indicated in Table 16, overnutrition is still existed although less than 10%
was reported among the pre-adolescents in this study and the rate of overnutrition
achieve the goal of the National Economic and Social Development Plan aiming to
reduce overnutrition in school children at less than 5% (Department of Health,
Ministry of Public Health, B.E. 2547). It is important to monitor nutritional status
among this population since traditional food consumption is rapidly effected by the
westernization.

According to Table 17, weight for height was used to determine nutritional
status with an aim to identify normal-tall children, skinny-tall, and obese-short
children. In addition, weight for height is a good indicator for determining both
overnutrition and undernutrition. It was found that overnutrition and undernutrition
rates were higher when compared with height for age. In this study, overnutrition and
undernutrition was reported at 17% of the urban pre-adolescents. Thirteen percent of
rural pre-adolescents and 14% of them had overnutrition and undernutrition,
respectively (Table 17). Nevertheless, nutritional status between urban and rural pre-
adolescents was not statistically different. The finding supported that weight for

height is not a suitable indicator to assess chronic nutrient deficiency.



Fac. of Grad. Studies, Mahidol Univ. M.N.S. (Community Health Nursing) / 77

CHAPTER VI

CONCLUSION

The conclusion of this research is presented in the following parts: 1) summary

of the study, and 2) recommendation and limitation.
Summary of the Study

This descriptive comparative research was conducted to compare nutritional
knowledge, attitude towards food, food intake and nutritional status between pre-
adolescents in urban and rural areas of Lampang Province, Thailand.

The data were collected from February 21 to March 03, 2005 including two
settings: 1) Ban Pong Sanook School and 2) a kindergarten school (Anuban Wang Neua
School).

The total sample size included elementary schools in Lampang. Sample size
determination was based on a power analysis (Cohen, 1988). With the level of
significant at .05, the effect size of .50 and the power of .90, sample size of pre-
adolescents should be 85 for each group. Approximately 10% of sample size was added
to substitute incomplete response; therefore total sample size of pre-adolescents was
200, including 100 urban and 100 rural area pre-adolescents who met the following
inclusion criteria:

1. Pre-adolescents who enrolled in the fifth and sixth grade in the elementary
schools of municipal area and the elementary schools in a 100-Kilometer radius
of the municipal area (Wang Neua, and Mae Prik).

2. Pre-adolescents who were able to verbally communicate in Thai.

3. Pre-adolescents who were willing to participate in the study.
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Structured and semi-structured interviews with questionnaire and forms were

used for data collection. The instrument includes 5 parts.

Part 1 The Personal characteristics
Part 2 The Nutritional knowledge
Part 3 The Attitude towards food
Part 4 The Food intake

Part 5 The Instrument for Nutritional Assessment

Content validity of the instrument was approved by 2 nursing faculties who were
experts in nutrition and 1 instructor at an elementary school who taught health course.
The reliabilities of instrument in part 2, 3, 4, and part 5 were good. The pilot test was
done among 30 pre-adolescents in a kindergarten school (the Anuban Lampang School),
which was not the setting in this study but had similar characteristics of the sample. The
internal consistency, Kuder-Richardson 20 (KR-20) coefficient for the nutritional
knowledge questionnaire and the attitude towards food questionnaire were .94 and .83,
respectively. The Correlation coefficient for test-retest reliability of the food intake
questionnaire was .81

The data collection procedure included multistage random sampling and sample
determination according to Cohen (1988). Structured interview with questionnaire and
interview with food intake interview form were used for data collection. The
questionnaire was given to the pre-adolescents. All of pre-adolescents completed the
questionnaire. Then, the researcher interviewed them by using the food intake interview
form and wrote down the data item by item for each pre-adolescent.

The results of the study were as follows:

1. Approximately half of the sample was male. Three-fifth of pre-adolescents in
urban and rural areas was 10-12 years old. Buddhism was the religion of all pre-
adolescents in urban and rural areas. Regarding the education, the majority of fathers
and mothers in urban areas have the highest degree from secondary school and
elementary school, respectively. In rural areas, the majority of fathers and mothers
graduated from elementary school. For occupation, most of fathers and mothers in

urban and rural areas are employee. In urban areas, family income ranged from 1,000 to
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55,000 bahts/month whereas in rural areas, family income ranged from 1,000 to 50,000
bahts/month. More than 90 % of pre-adolescents in urban and rural areas had one to
three kinsfolk. Most of pre-adolescents in urban and rural areas had 2-5 members in

their family. The average daily allowance of pre-adolescents was more than 10 - 20

bahts/day.

2. On average, the total score for nutritional knowledge of pre-adolescents in
urban and in rural areas were 9.6 + 2.7 (ranging from 3-16) and 10.7 + 3.5 (ranging
from 3-17), respectively. Using 60% cut off point at 11, more than half of pre—
adolescents in urban areas had low nutritional knowledge whereas approximately half
of pre—adolescent in rural areas had high nutritional knowledge. Furthermore, the
knowledge on healthy food behavior of pre-adolescents in urban and in rural areas were
5.8 £ 1.8 (ranging from 2-10) and 6.4 + 2.0 (ranging from 1-10), respectively. There
were significant differences in total nutritional knowledge (p=.016) and knowledge on
healthy food behavior (p=.015) between pre-adolescents in urban and rural areas.

Knowledge on nutrient and nutritional food among pre-adolescents in urban and
rural areas were 3.9 = 1.5 (ranging from 0-7) and 4.3 + 1.8 (ranging from 0-7),
respectively. However, there was no significant difference in knowledge on nutrient and
nutritional food between the pre-adolescents in urban and rural areas (p=.073).

3. On average, the total score for attitude towards food among pre-adolescents in
urban and in rural areas were 13.3 + 2.5 (ranging from 5-18) and 12.8 + 2.2 (ranging
from 8-17), respectively. Using 60% cut off point at 11, most of pre—adolescents in
urban and rural areas had good attitude towards food. Furthermore, the belief in food
and food value among pre-adolescents in urban and in rural areas were 7.7 + 1.8
(ranging from 1-100) and 7.9 £+ 1.4 (ranging from 4-10), respectively. There were no
significant difference in total score for attitude towards food (p= .158) and belief in
food and food value (p=.459) between pre-adolescents in urban and rural areas.

Perception of benefits and consequences of food behavior of pre-adolescents in
urban and rural areas were 5.6 + 1.4 (ranging from 2-8) and 4.9 £ 1.8 (ranging from 2-7),
respectively. There was a statistically significant difference in perception of benefits

and consequences of food behavior between the pre-adolescents in urban and rural areas

(p=".001).
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4. On average, most of pre-adolescents in urban and rural areas had rice-starchy
food less than eight rice-serving spoons. Approximately half of pre-adolescents in urban
areas and less than half of those in rural areas had vegetables for four rice-serving
spoons or more per day. Most of pre-adolescents in urban and in rural areas had fruits
more than or about three portions per day. Most of pre-adolescents in urban areas drank
milk more than two glasses per day whereas most of pre-adolescents in rural areas
drank milk less than two glasses per day. Three-fifth of pre-adolescents in urban and
rural areas had meat less than six tablespoons per day. More than 90% of pre-
adolescents in urban and rural areas had oil, salt, and sugar intake that met the
requirement per day. In addition, more than 95% of pre-adolescents in urban and rural
areas had snacks, bakery, beverages and desserts daily.

Regarding food intake, there were statistically significant differences in
vegetables (p= .0258), fruits (p= .000), milk (p= .000), oil (p= .000), snacks (p= .022)
and bakery product intake (p= .000) between pre-adolescents in urban and rural areas.
However, there was no statistically significant difference in rice-starchy food group
(p= .304), meat (p= .964), salt (p= .730), sugar (p= .405), beverages (p= .349) and
desserts (p=.223) between these 2 groups.

5. On average, using weight for age, nutritional status between pre-adolescents
in urban and rural areas was not statistically different (XZ =1.050, p =.591). About 12%
of pre-adolescents in urban and 9% of those in rural areas had overnutrition.
Approximately 11% of pre-adolescents in urban and 15% of those in rural areas had
undernutrition. In addition, most of pre-adolescents in urban (77%) and rural areas
(76%) had normal weight (normal nutritional status).

Similarly, using weight for height, nutritional status between pre-adolescents in
urban and rural areas was not statistically different (x> =1.176, p =.555). About 17% of
pre-adolescents in urban and 13% of those in rural areas had overnutrition.
Approximately 17% of pre-adolescents in urban and 14% of those in rural areas had
undernutrition. In addition, most of pre-adolescents in urban (89%) and rural areas
(80%) had normal weight (normal nutritional status).

In contrast, using height for age, nutritional status between pre-adolescents in
urban and rural areas was a statistically different (x* =9.172, p =.010). It was shown that

8% of pre-adolescents in urban whereas 5% of those in rural areas had overnutrition.
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There were 3% in urban whereas 15% in rural areas of pre-adolescents were
undernutrition. Most of pre-adolescents in urban (89%) and rural areas (80%) had

normal nutritional status.

Recommendations
Nursing practice

1. According to the results in this study, the overall nutritional
knowledge of the pre-adolescents in urban areas was quite low. Community health
nurses could collaborate with a school or a community in urban areas by providing
education on nutrition or nutrition program to enhance knowledge in many different
approaches such as group discussion, food game, vocal public announcement, and
promotion for healthy behavior using the Thailand Nutrition Flag, health exhibition,
leaflet, poster illustration and videotape playing.

2. Monitoring nutritional status is also recommended since the results in
this study showed that the stunting was reported in pre-adolescents particularly in rural
areas. Advice addressing the importance of the undernutrition problems as well as
approaches to the solutions should be given to pre-adolescents and their family. In
addition, continuous evaluation afterward should be made in order to see whether or not
the nutritional status improvement.

3. Promoting healthy food behavior using the Thailand Nutrition Flag is
recommended. The results in this study indicated that pre-adolescents had rice-starchy
food and meat group less than the recommendation level whereas they had snacks,
bakery, beverages and desserts daily, non-nutritious foods containing high calories,
which are not recommended. As a result, school health should be paid closely attention
on pre-adolescents’ food behavior. Encouraging health exhibition or food contest for
pre-adolescents who have appropriate food behavior is recommended in order to
enhance their attitude towards food and food behavior.

4. Regarding school health, community health nurses should collaborate
with multidisciplinary team such as school’s administrators and nutritionists to promote
food behavior. Nutrition programs such as school lunch program and school milk
program should be supported. In addition, variety of food should be provided for the
pre-adolescents and quality of food should be effectively controlled.
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Nursing research

1. A future study could be replicated by using the Thailand Nutrition
Flag in other provinces that reported nutritional problems as a priority.

2. An intervention study could be conducted since the ninth National
Economic and Social Development Plan has policy to address issues concerning health
promotion and promote health as well as prevent health problems.

3. A future research should be conducted with more complicated
concepts and more integrated methodologies, such as the causal analysis study that can
predict and explain factors influencing food intake and nutritional status.

Health education

1. The results in this study revealed that the pre-adolescents in urban
areas had low nutritional knowledge, knowledge on nutrient and nutritional food, and
knowledge on healthy food behavior. A Curriculum development for a relevant course
such as health education that incorporates body of nutritional knowledge, knowledge on
nutrient and nutritional food, and knowledge on healthy food behavior should be
considered. The Ministry of Education should consider preventive approach to health.
Emphasizing information on the Thailand Nutrition Flag could help pre-adolescents
learn how they can have food properly.

2. Teaching and learning process should be actively implemented with
an emphasis on cognitive domain and its application, providing pre-adolescents
adequate understanding to start improving their food behavior on their own. In addition,
there should be an activity for pre-adolescents in each classroom for example, setting up
a health and food/nutrition corner in the classroom. Teacher could also encourage a
group activity related to food problems due to inappropriate food behavior or
undernutrition or set up a group for researching and discussing about their local foods.
This would give the best improvement on food behavior since pre-adolescents could
discuss and share from what they have learnt and experienced.

3. Regarding attitude towards food, most of pre-adolescents had good
attitude towards food, however some of them had poor attitude towards food. Therefore,
teachers must have a strategy to promote positive attitude towards food among pre-

adolescents.
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4. Each school in any setting should motivate and provide any kind of
knowledge such as booklets or brochures to pre-adolescents for practicing nutrition and
health promotion. With this approach, pre-adolescents can read and learn by themselves
at any time.

Limitations

1. Generalizability was limited to pre-adolescents in elementary schools
in Lampang Province.

2. There may be an error due to data collection process. The researcher
matched the two pre-adolescents together when interviewing the food intake with
interview form. It is possibly lead the pre-adolescents to respond to the questions
similarly.

3. During data collection procedure, some pre-adolescents had short
concentration while responding to the questionnaire and form and did not pay much
attention in the data collection procedure.

4. Assessing food intake with the food intake interview form used in this
study was limited and it was under estimated for some food items that needed details in
terms of estimation such as some ingredients (sugar, salt, and oil). In addition, some
non-seasonal food was missing in the completion of the form since there are many kinds

of Thai food to be recorded. This might increase an error.
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Appendix A

The Personal characteristic questionnaire
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Appendix D
The food intake interview form
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Appendix E

List of Expert for instrument validity

The content validity of all questionnaires was determined by three experts

include:

1. Assistant Professor Somboon Jaiyavat

Faculty of Medicine, Ramathibodi Hospital, Mahidol University

2. Lecturer Streerut Thadakant
Faculty of Medicine, Ramathibodi Hospital, Mahidol University

3. Mrs. Nongnoot Sriparn
Ban Pong Sanook School, Lampang
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Total Urban areas Rural areas
Item (n=200) (n=100) (n=100)
True False True | False True False
n(%) | n(%) | n(%) | n)| n%) | n%)
1.mmﬁgﬂ°lﬂslﬁ’iﬂsauﬁwm 117 83 56 44 61 39
(58.5%) | (41.5%) (56%) (44%) (61%) (39%)
2.01m3¥Halaliansonnsuand1ean 59 141 16 84 43 57
slﬂl}E]Ed]iu (29.5%) | (70.5%) (16%) (84%) (43%) (57%)
3 yn hiaunsaderiedaiulszmy 55 145 25 75 30 70
1§ ndeuszidondoomisludola Q7.5%) | (12.5%) | @5%) | (75%) | (30%) | (70%)
4. dninEoulisulsemudne1sazi 118 82 45 55 73 27
Ilioimsez 1s (59%) | (41%) | (@5%) | (55%) | (73%) | (27%)
s duinioulifunlsemuinuazea 180 55 145 28 72 27 73
Hdmae i innes uzaznegn azi1 | 27.5%) | (72.5%) | (28%) | (72%) | Q7%) | (73%)
Trtilymaeguamediels
6.1 sunsamheuTosSuazing) 141 59 75 25 66 34
(705%) | (29.5%) | (75%) | 25%) | (66%) | (34%)
7.0msiledhitinGeunisidon 132 68 63 37 69 31
%”mJizmmﬁaqlf’i’"l@’f@mﬁmmﬁﬂmﬁa (66%) | (34%) | (63%) | 37%) | (69%) | (31%)
5 myjfiodoln
g.aninGeulisenntulsalaiiaag 143 57 69 31 74 26
assulszmueimsilszianla (71.5%) | (28.5%) | (69%) | (31%) | (74%) (26%)
9.1ile lilMiAne1msiden e linga 57 143 36 64 21 79
nanliauna dniseunsiudsemu | (28.5%) | (71.5%) | (36%) | (64%) | (21%) | (79%)
15 ludela
10.817nFsuenTluud e A9 158 42 77 23 81 19
@ensudsemue s ludela (79%) (21%) (77%) | 23%) | (81%) (19%)
1Lieflosiuermsieayn finSeums | 139 61 69 31 70 30
@onfulszmueiis lutola (69.5%) | (30.5%) | (69%) | 31%) | (70%) | (30%)
12.0msiinGoulinasden 100 100 44 56 56 44
Sutlszmunevela (50%) | (50%) | (44%) | (56%) | (56%) | (44%)
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Number and percentage on each item of nutritional knowledge (continued)

Total Urban areas Rural areas
n=1 n=1
Item (2=200) (n=100) (n=100)
True False True False True False
n(%) | n(%) | n(%) | n(%) | n(%) | n(%)
13. 90 laluo 1S tazAT 09NN 152 48 78 22 74 26
ML FUNVUNIS SUHIZTUND (76%) (24%) (78%) (22%) (74%) (26%)
1Uniseu
14.Jug29ngouniiTsngaaiszs 127 73 62 38 65 35

52119 1nFeuAITIaNTe IS N | (63.5%) | (36.5%) | (62%) (38%) (65%) (35%)

Yola

15.metleanudensenau lsilu 59 141 19 81 40 60

Wnissuasmensulsemumalily | 29.5%) | (705%) | (19%) (81%) (40%) (60%)

Wola

1680 ludons Ay Tanas 144 56 68 32 76 24
Sudsgmueisriialaldunn (72%) | (8%) | (68%) | (32%) | (76%) | (24%)
17.udolade i lasidon 165 35 80 20 85 15

SnlsgmuominildlseTemdasy | 82.5%) | (17.5%) | (80%) (20%) (85%) (15%)

nijuniga
18. luganemaruIInG suae 109 91 51 49 58 42
@ensulszmuenng ludelani (54.5%) | (45.5%) | (51%) (49%) (58%) (42%)

Usz Tomidogunimnniiga
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Appendix G

Number and percentage on each item of attitude towards food

Total Urban areas Rural areas
Item (n=200) (n=100) (n=100)
True False True False True False
n(%) | n(%) | n(%) | n(%) | n(%) | n(%)
L5usemudn ma'ldiilse ol 186 14 96 4 90 10
A NsudsymuIniugia (93%) (7%) (96%) (4%) (90%) (10%)
2. 5vszn i I umananedl 135 65 74 26 61 39
uwmﬂu (67.5%) | (32.5%) (74%) (26%) (61%) (39%)
3 fudsemuiiadS e fiauzde il 143 57 75 25 68 32
fialsnldassniald (71.5%) | (285%) | (75%) | (@5%) | (68%) | (32%)
s uiue s iodhiifomodmsy 87 113 49 51 38 62
Laﬂ (43.5%) | (56.5%) (49%) (51%) (38%) (62%)
s sudseznn I avszfiundannn 178 22 88 12 90 10
Sutlszm liiduegnud 89%) | (11%) | (88%) | (12%) | (90%) | (10%)
6. 5utsEmue s innumnezei 173 27 86 14 87 13
Tidulsammanu (86.5%) | (13.5%) | (86%) | (14%) (87%) (13%)
7R aus sy 62 138 40 60 22 78

(31%) (69%) (40%) (60%) (22%) (78%)

8. svszmudulntlaild ludulsa 85 115 48 52 37 63
aauazau Tue 42.5%) | (57.5%) (48%) (52%) (37%) (63%)
9. authdaamiuilszsnilidau’ld 140 60 74 26 66 34

(70%) (30%) (74%) (26%) (66%) (34%)

10.4HUNADNTAIAAN KLU 163 37 80 20 83 17
an (81.5%) | (18.5%) (80%) (20%) (83%) (17%)
11iijedng Jogu Analanas 144 56 63 37 81 19

¥ A

suilszmuevins I osaaiiesnu (72%) (28%) (63%) (37%) (81%) (19%)

N3IANTA
12 dnegsaluemsiildenns 94 106 51 49 43 57
03003y @1%) | (53%) | (G1%) | (49%) | @3%) | (57%)
Bynuduiluvesmuiinng 11 |89 54 46 57 43

dmsuan (55.5%) | (44.5%) (54%) (46%) (57%) (43%)
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Number and percentage on each item of attitude towards food (continued)

Total Urban areas Rural areas
Ttem (@=200) (n=100) (n=100)
True False True False True False
n(%) | n(%) | n(%) | n(%) | n(%) | n(%)
14.myonemsTuTsaatmiinia 170 30 87 13 83 17
(85%) (15%) (87%) (13%) (83%) (17%)
15 5udsgmudntai ldamau 45 155 28 B \\L7 83
(22.5%) (77.5%) (28%) (72%) (17%) (83%)
16,505z mudiEodinimand 152 48 69 31 83 17
Foululd (76%) | (24%) | (69%) | (G1%) | (83%) | (17%)
17.5vdsemuuziWomeni lffae 188 12 94 6 94 6
(94%) (6%) (94%) (6%) (94%) (6%)
18.5u152MuININNTOULNUOINIS 179 21 88 12 91 9
Sondn'ld (89.5%) | (10.5%) | (88%) | (12%) | (91%) (9%)
19. 505z muvuugadusagiuaas 172 28 83 17 89 11
fennuiluauiiuede 86%) | (14%) | (®3%) | (17%) | 89%) | (11%)
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