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ABSTRACT

Dietary patterns and lifestyle behavior are of crucial importance for
adolescents’ physical, psychosocial and cognitive development. The objective of this
cross-sectional study was to assess the nutritional status, and factors related to the
nutritional status of adolescents attending secondary schools in the Sisattanak District
of the Lao PDR. A total of 300 adolescents, aged 15-19 years, were surveyed by means
of a self-administrated questionnaire during the period of April 01-30, 2018. Pearson’s
chi-square test, univariate and multivariate logistic regressions were applied in the
course of the statistical analysis.

Among 300 adolescents, aged 15-19 years, 10.3% were underweight and
23.3% were overweight. A poor eating habit was noted in 67.0% of adolescents, even
though 78.0% of them had a good knowledge of nutrition. Factors significantly
associated with the nutritional status were low physical activities (AOR=18.5, 95%
C1=5.57-61.63), and adolescents living with their parents (AOR=3.8, 95% CIl=1.22-
11.77). The study also found that teachers, acting as a source of health and nutrition
information, can prevent the risk of adolescents’ overweight and obesity by 53.1%

(AOR=0.47, 95% CI1=0.25-0.87).
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In order to improve adolescents’ nutritional status, there is a need to include
nutrition and physical education programs in school curricula, and to raise the
awareness of families and communities about the health benefits of proper dietary
behaviors and physically active lifestyles.

Keywords: Nutritional Status/ Adolescents/ Secondary School
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CHAPTER 1
INTRODUCTION

1.1 Rationale and justification

Adolescents experience a period of transition a rapid physical growth,
psychological development and social maturation from childhood to adulthood. World
Health Organization (WHO) defines adolescents as persons aged 10-19 years . The
2016 Global Nutrition Report highlights a really important issue: worldwide, millions
of kids are eating too much of unhealthy foods, while millions more aren’t getting
enough of foods to let them grow and thrive. The report shows that access to good,
nutritious food is not simply a matter of personal choices, it’s a matter of government
responsibility. It’s time for our world leaders to step up and make bold, brave decisions
to tackle all forms of malnutrition ®. The recent studies conducted around the world
indicated that the nutrition education interventions on school children have significantly
improved their healthy eating habit and informed food choice practices ©.

Adolescences in developing countries facing to undernourished, in the
results of that foster them vulnerable to disease and early death. Conversely, overweight
and obesity appears to be increasing alarmingly among young people in both low,
middle and high-income countries. Over-nutrition represents a big issue, especially in
the Pacific island countries, where the prevalence of overweight adolescents was 50%
@1t is known to be associated with substantial loss of quality of life and social
stigmatization that may trigger depression, anxiety, low self-esteem, feelings of guilt
and chronic diseases’ development in the crop of individuals that may constitute a
higher percentage of the world labor force in few years to come ®. Knowing that
overweight and obesity are the major risk factors of non-communicable disease in later
life, it is thus crucial to understand the potential factors associated with body weight
status in adolescents ©),

Eating habits of adolescents tend to skipping meal, thereby increasing the
level of snacking during the day. Lacking of time to prepare food, lack of parental
guidance on what to eat and laziness are all reported as reasons for skipping breakfast,

thus resulting in malnutrition ®. Snack consumption between meals, with no
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consideration of the quality and nutrient content of the food is a common practice
amongst teenagers ). The most favorite snacks are food rich in sugar and fat and this
leads to a poor balanced diet consumption ®. Adolescents from resource constrained
communities have limited access to and availability of healthy foods and health care
services, which puts them at higher risk for poor nutritional health. They encounter
numerous health risks, many of which will affect the length and quality of their adult
lives @,

According to the International Obesity Task Force (IOTF) in 2011, one in
10 children are overweight with at least 155 million school-age children worldwide
being affected. About 30-45 million of the overweight children are classified as obese
and account for 2-3% of the world’s children aged 5-17 years ©. In 2017, The world
health organization reported that any low and middle income countries are facing a
"double burden™ of disease because of the increasing prevalence of overweight and
obesity among adolescent aged 5-19 has risen dramatically from just 4% in 1975 to just
over 18% in 2016 9 and suggested that developing countries should pay close attention
to this persistent epidemic of overweight and stunted children since these are risk
factors for chronic disease in adulthood ©.

In context of Laos, there is very limited data available on the nutritional
status of adolescents in general. Only Lao Social Indicator Survey (LSIS) 2011-12 is a
major source of nutrition related data in the country although the LSIS explicitly gather
nutrition related focusing on the information of mothers and under-5 children.
According to the LSIS 2011-12, 44% of children under five years of age are stunted,
and 27% are underweight. These findings provide an assumptive severity of the
adolescent nutritional problem in Laos Y. A recent study conducted by Vathsana
Phouapanya, 2015 reporting the prevalence of overweight and obesity of the secondary
school students age 15-19 years in Saysettha district of Vientiane capital of Lao PDR
to be 12.8 % (BMI for age >23.0 kg/m?) @2,

The government of the Lao PDR has laid out the National Nutrition Policy
(NNP) to promote nutrition with a focus on reducing malnutrition in Lao children and
integrated the national Nutrition Strategic plan in" The 8th five years national economic
strategic development plan” (Fiscal year 2016-2020) of the Lao government and is one
of three challenging MDG targets and is seriously off track aim to achieve SDG 2 “End
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hunger, achieve food security and improved nutrition and promote sustainable
agriculture,” and contributes directly to several others %),

Sisattanak district is located in Vientaine capital of Lao PDR. It is one of
district that join the Sam Sang pilot project called “The building of provinces as
strategic units, district as the comprehensively strengthened units, and villages as
development units”. Regarding to this policy, the government need to focused on
developing the infrastructure, especially economically and socially diverse place that
can improve the living conditions of the people in that area. In contrast, the changing
rapidly can be affect to the health of people such as decreased physical activity levels,
changing eating behavior (fast foods with high in fat, sugar and sodium). As a result of
increasing sedentary lifestyles, it can caused overweight in all ages especially in
adolescents. Furthermore, there is a lack of information of health status of adolescents
in this developing area.

Thus, with the reasons mentioned above, the researcher would like to study
the current situation regarding nutritional status of adolescents attending secondary
school in Sisattanak District, Vientiane capital of LAO PDR and the related factors.
The results of this study would provide a crucial information for those who work with
nutritional education which they will integrate into the school curriculum for
adolescents and strengthen interventions to improve appropriate public health nutrition
for adolescents in Lao PDR.

1.2 Research questions

1. What is nutritional status of adolescents attending secondary school in
Sisattanak District, Vientiane capital of LAO PDR?

2. What are the predisposing factors, enabling factors and reinforcing
factors associated with the nutritional status of adolescents attending secondary school
in Sisattanak District, Vientiane capital of LAO PDR?

Ref. code: 25606017090082UMH



1.3 The objectives

1.3.1 General objectives
To assess the nutritional status and factors related to the nutritional
status of adolescents attending secondary school in Sisattanak District, Vientiane
Capital of LAO PDR.
1.3.2 Specific objectives
1) To assess the nutritional status of adolescents attending secondary
school in Sisattanak District, Lao PDR.
2) To assess the predisposing factors, enabling factors, and
reinforcing factors in Sisattanak District, Lao PDR.
3) To identify the relationship between the predisposing factors,

enabling factors, reinforcing factors and nutritional status.

1.4 Hypotheses

1) There is a relationship between the predisposing factors and the
nutritional status.

2) There is a relationship between the enabling factors and the nutritional
status.

3) There is a relationship between the reinforcing factors and the nutritional

status.

1.5 Variables of the study

1.5.1 Independent Variables
1.5.1.1 Predisposing factors
- General characteristics
= Level of study
= Gender
= Age
= Birth Order
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= Number of siblings in family
= Number of household members
= Daily allowance
- Knowledge towards nutrition
— Attitude towards nutrition
- Eating habits
- Physical activity
1.5.1.2 Enabling factors
- Source of Information about nutrition and health
1.5.1.3 Reinforcing factors
- Living arrangement
- Parental / guardian’s education
- Parental / guardian’s occupation
1.5.2 Dependent Variables
Nutrition status of adolescents
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1.6 Conceptual Framework

Independence Variables

Predisposing factors
- General characteristics
e Level of study
e Gender
o Age
e Birth Order
e Number of Siblings
e Number of household members
e Daily allowance
- Knowledge towards nutrition
- Attitude towards nutrition
- Eating habits
- Physical activity

Enabling factors
- Source of Information about nutrition and
health

Reinforcing factors
- Living arrangement
- Parental / guardian’s education
- Parental / guardian’s occupation

Figure 1.1 The conceptual framework

Dependent Variable

Nutritional Status
- Under weight
- Normal
- Overweight/obese
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1.7 Operational definitions

= Adolescent at secondary school: refers to student aged between 15 and
19 years and who attending between grade 5 and 7 of secondary school in Sisattanak
District, Vientiane Capital, Lao PDR in 2018.
= Nutritional status: refers to the current body status of children, be
calculated the body mass index by using a child’s height and weight and classified as
following . Body mass index was calculated by height (meter) divide by weight
(kilogram) square.
- Underweight: means a child whose has BMI z-score less than -2SD.
- Normal: means a child whose has BMI z-score from -2SD to +1SD.
- Overweight/obese: means a child whose has BMI z-score from >+1SD
to +2SD.
- Obese: as a child whose has BMI z-score at least > +2SD.
= Level of study refers to the grade of the class which student attends.
= Gender refers to sex of the student as male or female.
= Age refers to the number of years from the year of birth reported by
subjects until year at time of interview.
= Birth order refers to position of target child in the family, which order
the child was born among sibling.
= Number of siblings refers to total number of brothers or sisters living
under one roof or in the same house.
= Number of household members refers to total number of people living
together in same house.
= Daily allowance refers to daily money given by family members of
children.
= Knowledge towards nutrition refers to understanding about nutrition in
the area of macronutrients, water intake, diet and disease.
= Attitude towards nutrition refers to the feeling that positively or
negatively influence the behavior or practice of an individual on nutrtion.
= Eating habits refers to the action to individuals that could affect their
nutrition such as eating pattern, drinking pattern.
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= Physical activities refers to daily activities of individuals’ participation
in activity at school, travel and recreational activities.
= Enabling factors in this study refers to source of information toward
nutrition and health. Source of information on nutrition and health refers to
information resources about health which students received such as text book,
newspaper/magazine, television, radio, family members, teachers, friends, social
media, health learning program activities in school, health learning program activities
in school.
» Reinforcing factor refers to parental/guardian’s education and parental/
guardian’s occupation, and family income.
- Living arrangement refers to person who take care for the children
e.g. Parents, relatives, and orphanage.
- Parental/Guardian’s education refers to the highest education level
of respondent’s father/mother/ guardian.
- Father/Mother/Guardian’s occupation refers to main job of

father/mother/ guardian as they reported.
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CHAPTER 2
REVIEW OF LITERATURE

Literature Review is composed of the following items:

2.1 The important of proper nutrition for adolescents

2.2 Nutrition Status
2.2.1 Definition of Nutrition
2.2.2 Classification and Assessment of Nutritional Status
2.2.3 Problem with Malnutrition (Obesity, Underweight)
2.2.4 Nutritional status in adolescents

2.3 Theoretical Model PRECEDE PROCEED Model

2.4 Factor Effecting Nutritional Status (Related studies)

2.1 The important of proper nutrition for adolescents

Adolescent is a transitional period during which is becoming, but is not yet
an adult and can be a golden period of time for nutritional promotion as it is a vital
phase of physical growth and development during this period often influence behaviors
in adulthood . An adolescent is at a cross-road of changes rapidly where emotion,
hormone, judgment, society, behaviors, identity and the physical body are so in flux
that parents and even experts struggle to full understand (),

The manifest gulf in experience that separates younger and older
adolescents makes it useful to consider this second decade of life as two parts: early
adolescence (1014 years) and late adolescence (15-19 years) 7. Early adolescence
might be broadly considered to stretch between the ages of 10 and 14. It is at this stage
that physical changes generally commence, usually beginning with a growth spurt and
soon followed by the development of the sex organs and secondary sexual
characteristics. They become more keenly aware of their gender than they were as
younger children, and they may make adjustments to their behavior or appearance in
order to fit in with perceived norms. They may fall victim to, or participate in, bullying,
and they may also feel confused about their own personal and sexual identity. Given
the social taboos often surrounding puberty, it is particularly important to give early
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adolescents all the information they need to protect themselves from malnutrition. For
too many children, such knowledge becomes available too late, if at all, when the course
of their lives has already been affected and their development and well-being
undermined.

Late adolescence encompasses the latter part of the teenage years, broadly
between the ages of 15 and 19. The major physical changes have usually occurred by
now, although the body is still developing. The brain continues to develop and
reorganize itself, and the capacity for analytical and reflective thought is greatly
enhanced. Girls in late adolescence tend to be at greater risk than boys of negative health
outcomes, including depression, and these risks are often magnified by gender-based
discrimination and abuse. Girls are particularly prone to eating disorders such as
anorexia and bulimia; this vulnerability derives in part from profound anxieties over
body image that are fueled by cultural and media stereotypes of feminine beauty. These
risks notwithstanding, late adolescence is a time of opportunity, idealism and promise.
It is in these years that adolescents make their way into the world of work or further
education, settle on their own identity and world view and start to engage actively in
shaping the world around them &7,

In addition to dietary practices of children and adolescents affect their risk
for a number of health problems, including malnutrition, micronutrient malnutrition,
obesity and other nutrition-related malnutrition. Inadequate nutrition also lowers
resistance to infectious disease, and may adversely affect the ability to function at peak
mental and physical ability . On the other hand, excess intake of energy-dense foods
may result in additional fat and cause health problems such as obesity. Relative to both
obesity and undernutrition problems, some attitudes and practices that are related to
cultural values might result in some health problem such as high blood pressure, type 2
diabetes (T2D), metabolic syndrome, sleep disturbances, orthopedic problems, and
psychosocial problems ®®. Behavior patterns acquired during adolescence are likely to
be continued to adulthood and ‘adolescence period could prevent the prevalence of
nutrition-related chronic diseases in adult life’. This could be achieved by optimal
nutrition and healthy eating practices that decrease young people’s risk of a number of

health problems such as iron deficiency anemia, obesity, eating disorders, and dental
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caries. This may also protect them from long-term health problems, such as chronic
heart diseases, cancer, stroke, hypertension and osteoporosis 9.

Globally, an estimated 20% of the total world population are adolescents
29 More than half of all teenagers live in Asia. In absolute numbers, Laos is home to

more adolescents (23%) than other countries in Southeast Asia region @9,

2.2 Nutrition Status

2.2.1 Definition of Nutrition

Nutrition is science that examines the relationship between diet and
health, as the result of the processes whereby the body takes in and uses food for growth,
development, and the maintenance of health. These processes include digestion,
absorption, and metabolism. One’s physical condition as determined by the diet is
called nutritional status. Nutritional science is the investigation of how an organism is
nourished, and incorporates the study of how nourishment affects personal health,
population health, and planetary health. Nutritional science covers a wide spectrum of
disciplines 2.

In nutrition, the diet is the sum of food consumed by a person or other
organism. Dietary habit are the habitual decisions an individual or culture make when
choosing what foods to eat. Although humans are omnivores, each culture hold some
food preferences and some food taboos. Individual dietary choices may be more or less
healthy. Proper nutrition requires the proper ingestion and equally important, the
absorption of vitamins, minerals, and fuel in the form of carbohydrates, proteins, and
fats. Dietary habits and choice play a significant role in health and mortality, and can
also define culture and play a role in religion @3,

2.2.2 Classification and Assessment of Nutritional Status
(1) Anthropometric Assessment
It is the physical measurement of the human body and is
commonly uses to estimate the nutritional status of children. Anthropometry measures
have been extensively used for identification and classification of children suffering

from protein-energy malnutrition (PEM). Different anthropometric measurements are
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combined as ratios or indices such as weight-for-age, weight for height and height for
age @4,
(2) Body Mass Index (BMI)

Body mass index is defined as the individual's body weight
divided by the quire of their height and applies to most adult men and women aged 20
and over. For children aged 2 and over, BMI percentile is the best assessment of body
fat. The formulas universally used in medicine produce a unit of measure of kg/m?.
Body mass index may be accurately calculated using the formulas below.

_ Weight (kg)
BMI= Height 2 (m)?

BMI can also be determined using a BMI chart, which displays
BMI as a function of weight (horizontal axis) and height (vertical axis) using contour
lines for different values of BMI or color for different BMI categories .

Body Mass Index Classification. A frequent use of the BMI
IS to assess how much an individual's body weight departs from what is normal or
desirable for a person of his or her height. Asian people bodies rank along the index
from around 18.5 kg/m? (underweight) to over 30 kg/m? (Obese). This statistical spread
is usually described in broad categories: underweight, normal weight, overweight and
obese. Regard a BMI of less than 18.5 kg/m? as underweight and may indicate
malnutrition, an eating disorder, or other health problems, while a BMI greater than 23
kg/m? is considered overweight and above 30 kg/m? is considered obese. These ranges
of BMI vales are valid only as statistical categories when applied to adults, and do not
predict health 5,

WHO Body Mass Index Classification for adult ¢"

- Underweight - from 15 to 18.5 kg/m?

- Normal : from 18.5 to 22.99 kg/m?
- Overweight : from 23.00 to 24.99 kg/m?
— Atrisk obese : from 25.00 to 29.99 kg/m?
- Obese :>30kg/m?

(3) Body Mass Index (BMI) for children
BMI is a calculation that uses a child's height and weight to

estimate how much body fat, and is used differently for children. It is calculated the

Ref. code: 25606017090082UMH



13

same way as for adults, but then compared to typical values for other children of the
same age. Instead of set thresholds for underweight and overweight, the BMI percentile
allows comparison with children of the same sex and age. A BMI that is less than the
5th percentile is considered underweight and above the 95th percentile is considered
overweight. Children with a BMI between the 85th and 95th percentile are considered
to be at risk of becoming overweight @8 29),

The following classification was used Body Mass Index (BMI)
for children Graph (aged 5-19 years) from WHO and will get Percentile BMI and z
score with following classification like ¢”

BMI Percentile BMI classification

- BMI percentile <5 : Underweight

- BMI percentile > 5 and < 85 : Normal

- BMI percentile > 86 i Overweight/Obese
BMI z-score classification

- BMI z-score <-2 SD ] Underweight

- BMI z-score-2SDto+1SD Normal

- BMI z-score > +1SD to +2SD Overweight

- BMI z-score > +2SD ; Obese

2.2.3 Problem with Malnutrition (Obesity, Underweight)
(1) Underweight or malnutrition

Defining underweight as a BMI is less than 16 and BMI or
Weight/Height, Z- Score is less than -2. The overall incidence was 32% and 9%,
respectively. When albumin was less than 3.2 g/Id., malnutrition was observed in 12%
of the population. When comparing these result to normal values (which are dependent
on age, gender, and ethnic origin), the researchers believe that the Weight/Height z-
score for ages 0 to 10 years and the BMI z score for ages 10 to 18 years are the preferred
indices @9,

United Nations World Health Organization, more than starvation
the real challenge in developing nations today is malnutrition ?. Malnutrition has been
defined as a pathological condition of varying degrees of severity, and diverse clinical
manifestations, resulting from the deficient assimilation of the component of the

nutrient complex. This disease affects the physicochemical pattern of the tissues,
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reduces the defensive capacity to environmental aggressions, lowers both the
deficiency and the ability for work and shortens life ¢4 30,

Presently the adequate food resources, underweight is generally
the result of mental or physical disease. There are hundreds of possible medical causes
for excessive weight loss or a person being underweight. Some of the more prevalent
include: poverty, famine, torture, anorexia nervosa, bulimia nervosa, cancer treatment,
tuberculosis, hyperthyroidism, type 1 diabetes, anxiety and depressive disorders, drug
abuse, inflammatory bowel disease, malfunctioning digestive organs, dental pain,
obsessive over-training, HIV/AIDS, genetics, stimulant use ¢, SEAMED-TROPMED
regional center for community Nutrition University of Indonesia in 2007 studied
describe that the prevalence of wasting (low weight-for-height) for all children was
11.4% with district-level prevalence figures ranging from 6.7 to 17.2%, while the
overall prevalence of underweight (low weight-for-age) was 43.0% and stunting (low
height-for-age) affected 38.1%. The prevalence of anemia among preschool children,
defined as a hemoglobin connect ration <11 g/dl, was 48.2% with significant variation
between districts from 23.6% to 70.7%. The prevalence of global acute malnutrition
(GAM), defined as less than -2SD scores weight-for-height with or without edema was
12.2% among children under five years of age. There were no significant between
genders and the prevalence of under nutrition ©¢2),

(2) Obesity in children and adolescents

Obesity is defined as an excessive accumulation of body fat.
Obesity is present when total body weight is mortal 25 percent fat in boys and more
than 32 percent fat in girls. Obesity can defined by BMI >30 kg/m? (>20% from BMI
normal). Although, childhood obesity is often defined as a weight-for-height in excess
of 120 percent of the ideal, skinfold measures are more acute determinants of fatness
(33)'

Not all obese infants become obese children, and not all obese
children become obese adults. However, the prevalence of obesity increases with age
among both males and females, and there is a greater likelihood that obesity beginning
even in early childhood will persist through the life span G4,

Obesity presents numerous problems for the child. In addition to
increasing the risk of obesity in adulthood, childhood obesity is the leading cause of
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pediatric hypertension, Type Il diabetes mellitus, coronary heart disease, and stress on
the weight-bearing joints, lowers self-esteem, and affects relationships with peers.
Some authorities feel that social and psychological problems are the most significant
consequences of obesity in children. These risk factors present in childhood can lead to
serious adult medical conditions like heart disease, heart failure, and stroke. Preventing
or treating obesity in children may reduce the risk of developing these conditions as
they get older ©,
(3) Causes of Childhood Obesity

Childhood obesity was caused various causes centering on an
imbalance between energy in (calories obtained from food) and energy out (calories
expensed in the basal metabolic rate and physical activity). Childhood obesity most
likely results from an interaction of nutritional, psychological, familial, and
physiological factors.

Population-wide changes in genetics take a great deal of time to
manifest themselves and so the recent increase in the prevalence of obesity in the UK
and around the world is much more likely to be due to environmental, rather than
genetic, changes. However, within any given environmental, some people appear to be
more susceptible to becoming obese than others. Indeed, there is evidence from studies
of families, adoptees and twins that shows that heritable factors may be responsible for
45-75% of inter-individual variation in BMI ©9),

(4) Treatment of Childhood Obesity

Physical Activity. Adopting a formal exercise program, or
simply becoming more active, is valuable to burn fat, increase energy expenditure, and
maintain lost weight. However, exercise has additional health benefits. Even when
children's body weight and fatness did not change following 50 minutes of aerobic
exercise three times per week, blood lipid profiles and blood pressure did improve ©2),
Physical activity in adolescence may contribute to the development of healthy adult
lifestyles and help to reduce chronic diseases’ incidence in adulthood ©7).

Scientific evidence shows that physical activity provides
fundamental health benefits for children and youth. Appropriate levels of physical
activity contribute to the development of healthy musculoskeletal tissues (i.e. bones,

muscles and joints), healthy cardiovascular system (i.e. heart and lungs), neuromuscular
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awareness (i.e. coordination and movement control) and it also facilitates maintenance
of a healthy body weight. Moreover, physical activity has been associated with
psychological benefits in young people by improving their control over symptoms of
anxiety and depression and assisting in social development by providing opportunities
for self-expression, building self-confidence, social interaction and integration ©®),

Diet Management. Fasting or extreme caloric restriction is not
advisable for children. Not only is this approach psychologically stressful, but it may
adversely affect growth and the child's perception of "normal” eating. Balanced diets
with moderate caloric restriction, especially reduced dietary fat, have been used
successfully in treating obesity ©. Nutrition education may be necessary. Diet
management coupled with exercise is an effective treatment for childhood obesity ©°).

Behavior Modification. Many behavioral strategies used with
adults have been successfully applied to children and adolescents: self-monitoring and
recording food intake and physical activity, slowing the rate of eating, limiting the time
and place or eating, and using rewards and incentives for desirable behaviors.
Particularly effective are behaviorally based treatments that include parents ©9,

Prevention of Childhood. Obesity is easier to prevent than to
treat, and prevention focuses in large measure on parent education. In infancy, parent
education should center on promotion of breastfeeding, recognition of signal of satiety,
and delayed introduction of solid foods. In early childhood, education should include
proper nutrition, selection of low-fat snacks, good exercise/activity habits, and
monitoring of television viewing. In cases where preventive measures cannot totally
overcome the influence of hereditary factors, parent education should focus on building
self-esteem and address psychological issues 9,

2.2.4 Nutritional status in adolescents
Globally, Most of the world's population lives in countries where

overweight and obesity kills more people than underweight. Many low- and middle-
income countries are now facing a "double burden™ of disease because of the increasing
prevalence of overweight and obesity among adolescent began to nearly triple between
1975 and 2016. The prevalence of overweight and obesity among children and
adolescents aged 5-19 has risen dramatically from just 4% in 1975 to just over 18% in
2016. The rise has occurred similarly among both boys and girls: in 2016 18% of girls
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and 19% of boys were overweight. Once considered a high-income country problem,
overweight and obesity are now on the rise in low- and middle-income countries,
particularly in urban settings. In Africa, the number of overweight children under 5 has
increased by nearly 50 per cent since 2000. Nearly half of the children under 5 who
were overweight or obese in 2016 lived in Asia 9,

In Thailand, part of the increase in the prevalence of obesity is due to
economic growth, and, like most fast developing countries, obesity and associated
chronic diseases like heart problems are on the increase. The prevalence of overweight
and obesity in adolescents aged 3-18 years were 7.6% and 9.0%, respectively, was
higher among boys than girls “9. Meanwhile, in Lao PDR the pattern is almost the
same with Vathsana Phouapanya 2 reporting the prevalence of overweight and
obesity among secondary school students age 15-19 years to be 12.8 % (BMI for age
>23.0 kg/m?) however they also have the high prevalence of wasting to be 34% (BMI
for age < 18.5 kg/m?).

The government of Lao PDR recognized the problem of malnutrition
in Lao children and integrated the national Nutrition Strategic plan in" The 8th five
years national economic strategic development plan” (Fiscal year 2016-2020) of the
government of Lao PDR (GOL). Reduction of malnutrition is one of three challenging
MDG targets and is seriously off track in the Lao PDR. As we are all aware, the MDG
timeframe is in its final stages and unmet and ongoing challenges worldwide have been
encapsulated in 17 Sustainable Development Goals (SDGs) that build on the
foundation laid by the MDGs4. This National Nutrition Strategy and Plan of Action
(NNSPA) first and foremost aim to achieve SDG 2 “End hunger, achieve food security
and improved nutrition and promote sustainable agriculture,” and contributes directly
to several others. It is increasingly clear that SDG 2 — as well as various other SDGs —
will not be achieved without decisive and integrated action among all stakeholders in
the LPDR ©.
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2.3 Theoretical model PRECEDE PROCEED Model

In the present study, the researcher used the PRECEED-PROCEED
MODEL, where Green LW et al “V. Green provided concepts for evaluation and
planning of health education programs. These concepts are applied in the evaluation of
supportive factors affecting nutritional status of secondary school adolescents. The
central idea is that people’s behaviors are caused by multiple factors. The process where
one attempts to change, or encourage, a certain behavior has to operate on many factors
before one is able to identify the key factors affecting the behavior one wants to change
or encourage.

The PRECEDE-PROCEED model was chosen for this study because it
offers the most relevant conceptual framework for changing behavior by evaluating all
the factors under considerable (PRECEED-PROCEED MODEL stands for “Predisposing,
Reinforcing, and Enabling causes in Educational Diagnosis and Evaluation” by Green

LW, et al.)

PRECEDE-PROCEED MODEL.: the Eight Phases
Phase I: Social Assessment, Participatory Planning, and Situational Analysis.
The focus of this phase is to identify and evaluate the social
problems which impact the quality of life of target population. This requires program
planners expand their understanding of the community of the social problems which
affect the quality of life of the patient, or community, and then the link between the
problems and specific health problems which may become the focus of health education
with the following methods: social Assessment is that the application of objective and
subjective sources of information designed to expand the mutual understanding of
people regarding their aspirations for the common good.
Phase I1: Epidemiological assessment, behavioral determinants, and
environmental determinants.
This procedure helps to determine health issues associated with
the quality of life. It helps to identify behavioral and environmental factors related to

the quality of life issues.
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- Epidemiological Assessment: Identifies the health problems,
issues, or aspirations upon which the program will focus. Uncovers the behavioral and
environmental factors most likely to influence the identified priority health issues.
Translates priorities into measurable objectives for the program being developed

- Behavioral Determinants: Behaviors or lifestyles that
contribute to the occurrence and severity of a health problem. The behavior of others
who can directly affect the behavior of the individuals at risk. The action of decision
makers whose decisions affect the social or physical environment that influences the
individuals at risk.

- Environmental Determinants: Those social and physical
factors external to the individual, often beyond his or her personal control, that can be
modified to support the behavior or influence the health outcome. At this phase in the
program planning process, community organizing theories and principles are still
relevant, as are interpersonal and individual theories of behavior change such as Social
Cognitive Theory.

Phase I11: Educational and Ecological Assessment

This phase focuses on the systematic identification of health
and other factors which seem to be linked to health problems defined in Phase II.
Planners identify the following factors that influence the likelihood that behavioral and
environmental change will occur.

Predisposing factors. This are any characteristics of a person
or population that motivate behavior prior to occurrence of that behavior, such as
knowledge, belief, values and attitudes.

Enabling factors. These factors are defined as characteristics
of the environment that facilitate action and skill or resource required to attain specific
behavior, such as accessibility, availability, skills and laws (local, state, and federal).

Reinforcing factors. This group consists of rewards and
punishment following, or anticipated as a consequence of, a behavior. These factors
serve to strengthen the motivation of a particular behavior and include family, peers,

teachers, etc.
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All three levels of change theories can be useful at this stage.

- Individual-level theories- most appropriate to address
predisposing factors.

- Interpersonal-level theories: most appropriate for reinforcing
factors; suggest indirect communication channels and methods.

- Community-level theories: most appropriate for enabling
factors; suggest environmental changes and methods such as grassroots organizing and
advocacy.

Phase 1V: Administrative and Policy Assessment and Intervention Alignment.

This phase assesses the program's components with priority
determinants of change previously identified to discover resources, organizational
barriers and facilitators, and policies needed for implementation and sustainability. The
planner must look at macro and micro levels of alignment between the assessment of
determinants and the selection of interventions:

- Macro level: Consider the organizational and environmental
systems that can affect the desired outcomes.

— Micro level: Focus onindividual, peer, family, and others who can
influence the intended audience's health behaviors more directly.

Methods for building a comprehensive program
- Matching the ecological levels to broad program components.
- Mapping specific interventions based on theory and prior research and
practice to specific predisposing, enabling, and reinforcing factors.
- Pooling prior interventions and community-preferred interventions that
might have less evidence to support them.
— Patching those interventionsto fill gaps in the evidence-based best practices.
The mapping of interventions to predisposing, reinforcing, and enabling
factors is mainly influenced by community-level theories.
Phase V to VIII: Implementation and evaluation
This phase focuses on the data collection plans that
should be in place for evaluating the process, impact, and outcome of the program.
Process evaluation determines the extent to which the program was implemented

according to protocol. Impact evaluation assesses change in predisposing, reinforcing,
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and enabling factors, as well as in the behavioral and environmental factors. Outcome

Evaluation determines the effect of the program on health and quality of life indicators.

PRECEDE-PROCEED PROGRAM PLANNING MODEL (Green & Kreuter, 2005)

Phase 4 Phase 3 Phase 2 Phase |
Intervention Design Educational/Ecological Assessment Epidemiological Assessment Social Assessment
Predisposin .
p g Genetics
Factors
Health i i
Education
Reinforcing
Behavior uality of Life
Factors "\.\ Quality
Policy I
Regulation
Environment
Phase 5 Phase 6 Phase 7 Phase 8

Implementation Process Evaluation Impact Evaluation Outcome Evaluation

Figure 2.1 Conceptualization of the precede model of health promotion “?

In this study only PRECEDE PROCEED MODEL will be used, because
this model can provide a framework for such an examination by positioning that there

are three types of factors that provided a collective influence nutrition status.

2.4 Factor effecting nutritional status (related studies)

The following will examine research into nutrition status in worldwide, in
the following section, various studies will discussed according to the study variables
of this present study.

2.4.1 Predisposing factors
Level of study: Maryam Zarei et al. ® studied the factors affects to
the nutritional status of adolescents attending the Iranian Secondary School. The sample

covered 296 and the data were analyzed by Chi-square test. The study found that there
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was significant association between body weight status and grade (level in school) (p-
value < 0.05)

Gender: Maryam Zarei et al. ® studied Nutritional Status of
Adolescents Attending the Iranian Secondary School. The sample covered 296 and the
data were analyzed by Chi-square test. The study found that 16.4% of females were
overweight compared to 12.7% in males. In contrast, 20% of males were severely thin
compared to 17.1% of the females. In addition, there was a significant association
between gender and BMI (p-value < 0.01). Significantly more females were
overweight/obese than males (p-value < 0.05). Badrialaily et al. ©®? studied the factors
affecting nutritional status among elementary school students. The study was conducted
in Nanggroe Aceh Darussalam Province of Indonesia and found that boys had
prevalence of underweight 20.59% than 24.53% among girls.

Age: Esimai OA “3 studied nutrition and health status of adolescents
in a private secondary school. This study found that there was significant difference in
the mean BMI by gender and age group of adolescent. The association between early
adolescence and the prevalence of underweight was higher while the early adolescence
had the prevalence of stunting was higher (p-value =0.02). There was a significant
association between low BMI and gender (p-value <0.001); low BMI and period of
adolescence (p-value =0.014).

In another research conducted in Adolescent nutrition survey Nepal
was found that 71% of male adolescents and 59% of female adolescents were
undernourished. In addition, 35% of adolescents were anemic at the time of study. The
figure is slightly higher among early adolescents 33% and 27% among late adolescent.
The prevalence of anemia was 27% among male whereas almost double 42% among
female (9,

Birth order: Birth order and the size of one's childhood family
influence environment, thereby potentially affecting future achievement this article
investigates the hypothesis that they do, presenting two major empirical findings. First,
neither birth order nor childhood family size significant influence the level or growth
rate of wage, a result that is consistent with previous research. Second, family size is
both a statistically and economically significant determinant of women's employment

status: women from small families work less than women from large families when
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they are young and more than women from large families when they are mature “),
The study of Lokeesan V. et al. “® found that there were no association between
underweight and birth order. Birth order was statistically not significantly affect the
nutritional status among the adolescents.

Number of siblings and number of household members: The study
of Himashree B. “” was observed that the number of household member are influenced
on the nutritional status of children. There was founded that 36.5% of girls with stunting
belonged to families with more than 5 members (p-value=0.009). Moreover, a
statistically significant difference was also observed with respect to thinness, where
31.72% of girls belonged to families with more than 5 members (p-value =0.001).

Daily allowance: the recent study of Mirzawati Latifah “® about
effect of soft drink, electronic media exposure, family income, pocket money, and
nutritional status, on age at menarche among adolescents in Surakarta stated that there
was relationship between the pocket money and nutritional status (b=0.24; SE= 0.29;
p-value =0.0401). In another research conducted in the relationship between the
nutritional status of secondary school student in 2011, Bangkok of Thailand and
average allowance received from parents or guardians per day. This study showed that
there was a significant association between the pocket money per day towards the body
shape of student (p-value = 0.024) at 0.05 level of significance and significantly higher
percentage of overweight and obese children (80%) received Bath 150 or more when
compared to underweight children (20%) and normal children (0%) “9).

Knowledge toward nutrition: Dietary knowledge and access to
resources are critical to improve health and nutrition in a sustainable way. Nutrition
promotion and education should be a continual effort to raise public awareness of the
importance of good nutritional status in children. According to Vathsana Phouapanya
(12) focused research on investigating the association between knowledge, attitude
toward nutrition and nutritional status. The research found that there was no association,
coefficients were 0.0434 (p-value >0.05) and -0.0245 (p-value >0.05), respectively.
Conversely, the another research of Kinyua L.W. 9 about the Association of Nutrition
Knowledge and attitude with dietary practices and Nutritional Status of female

undergraduate students attending University Colleges within nairobi metropolis found
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that there was association of nutrition knowledge and nutrition status was negative and
not significant at (r = -0.032, (p-value= 0.549).

Attitude toward nutrition: A study conducted by Kinyua L.W. 9
about the Association between Attitude with Dietary Practices and Nutritional Status
of Female Undergraduate Students Attending University Colleges within Nairobi
Metropolis. The Spearman’s rank order correlation between attitude and nutritional
status showed a positive relationship but not significant (r = 0.03, (p-value= 0.566) and
it means that students with positive attitude did not necessary have good nutrition status.

Eating habits: Saimuang S. 2015 V) the study focused research on
the factors correlated with the incidence of obesity among children in primary schools
Kamphaengphet district. This study found that there was a significant association
between food behaviors towards obesity among children in early elementary school (p-
value = 0.026) at 0.05 level of significance. The another study was designed to assess
the snacking habits of both English and French children aged 9-10 years, using a
snacking diary administered to school classes over a 4 day period. The result shown
that French children ate significantly (p-value<0.05) fewer snacks than British children.
British children ate significantly (p-value<0.001) more of their snacks at meal times
than their French counterparts ©2.

Physical activities: Yvonne ©2 Wake studied cultural and lifestyle-
related factors that affect obesity in school-aged children living in England and France.
The study found that there were significant differences (p-value< 0.01) in the levels of
out-of-school physical activity undertaken by the French children and that of the
English children.

Desalew A. et al. ® was studied that the factors are influenced on the
nutritional status of primary school children in dire dawa, eastern Ethiopia 2017. They
found that children had not engaged in regular physical exercise (AOR = 3.8, 95% CI:
1.5, 9.8) were significant associated with overweight/obesity risk.

2.4.2 Enabling factors
Enabling Factors are factors that rewards or incentives; they
contribute to repetition or persistence of behaviors include information and social

support, might all be enabling factors ¢4 55,
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Source of information toward nutrition and health: Mundie D. ®®
studied the correlation between demographic, socio-economic factors and the
knowledge, attitude and practice of primary care given. The research found that the
sources of nutrition information relied on by the respondents were community health
workers (41%), media (29%), school feeding program (24%), health facilities and
seminars (6%). Those results were showed that no association between the source of
nutrition information and the knowledge level at the 0.05 level of significance (p-value
=0.14). Majority (64%) of the respondents with low nutrition knowledge level relied
on CHWs while 36% relied on media.

2.4.3 Reinforcing factors

Reinforcing factors are that make it possible for individuals to change
behavior. Mostly condition of the environment, enabling factor facilitates motivation
to change behavior of students. They were factors antecedence to behavior that allow a
motivation or aspiration to be realized ©¥.

Living arrangement: Badrilalaily, 2008 ©? studied the association
between nutritional status and related factors among elementary school students in
Indonesia. The result found that accommodation type and people taking care students
were significant associated to nutritional status (p-value <0.05).

Parents/guardians’ education: A recent study conducted by Roba
KT, et al, ®” concluded the lower level of parents’ education was a significant
determinant with under nutrition. Adolescent girls who were from an illiterate father
were more likely to develop under nutrition (thinness) compared to those born from
fathers of college level training (aOR=3.06, 95% CI=1.67-5.63, p-value<0.001). In
addition, those adolescent girls from daily laborer fathers were twice more likely to be
undernourished compared to those adolescent girls from merchant fathers (aOR=2.67,
95%, CI: 1.48-4.8, p-value<0.001). As similar of the research of Silabutra & Ramosoota
2) studied in the supportive factors affecting the nutritional status of adolescents. This
study can be found the guardian was significantly association with nutritional status (p-
value <0.05) and who taking care student was also significantly associated to nutrition
status (p-value <0.05). This previous research has shown that education level of parents
are influenced directly to the nutritional status of children because higher education tent
to have more knowledge and understanding about their children than those who are not
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highly educated. Also a high level of education is related to high income of parents,
which means that mothers in this social category can purchase wider variety of food.
Parents/guardians’ occupation: According to the research of Lola
Adekunle ©9 studied the effect of family structure on a sample of malnourished urban
Nigerian children. The research found that the prevalence of malnutrition was strongly
related to the father’s occupation (p-value< 0.05). In addition, the research of Roba KT
et al " evaluated the factors associated with nutritional status of the school
adolescents, this study can be shown that adolescent girls who have daily laborer fathers
were twice more likely to be undernourished compared to adolescent girls from
merchant fathers (aOR=2.67, 95%, CI: 1.48-4.8, p-value<0.01). From these related
researches, it can be seen that parents’ occupation had an important influence on the
nutrition status of children. That is the reason why this study had chosen parents’ job

as one of the variables affecting the nutritional status of adolescent.

Summary of the review of literature

In this chapter, the researcher reviewed the literature which is relevant to
the subject matter of the study, i.e., all the predisposing factors, enabling factors and
reinforcing factors that affecting the nutritional status of adolescents. All the studies
reviewed indicate the factors may affect to the nutritional status of children in positive
and also negative sites. There are also warnings with regard to foods children should
avoid or not take too much at all. Recommendations for establishing healthy eating
habits are given as well.

This study is based on the PRECEDE model developed by Green LW, et
al. That model provides a conceptual framework for the analysis of predisposing,
enabling and reinforcing factors affecting nutritional status of adolescents attending
secondary school. Predisposing factors referred to in this study are general
characteristics (level of study, gender, age, birth order, number of siblings in family,
number of household members, daily allowance), Knowledge toward nutrition, attitude
toward nutrition, eating habits and physical activity. Enabling factors are source of
Information about nutrition and health. Reinforcing factors consists of take care,

education of parents /guardians, occupation of parents/guardians.
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CHAPTER 3
RESEARCH METHODOLOGY

3.1 Study design

This study was a self-administrated cross sectional study to investigate
nutritional status of adolescents attending secondary school in Sisattanak district,
Vientiane Capital, LAO PDR.

3.2 Study site

Five secondary schools in Sisattanak district, Vientiane Capital, LAO PDR
under the authority of the Ministry of Education included Phanmanh School, Phiawat

School, Chanthaviphone School, Vitaya School and Sisattanak School were study sites.

3.3 Study Population

The target population of the study include school-going adolescents aged
between 15 and 19 years who were in grade 5 to grade 7 attending five secondary
schools in Sisattanak district, Vientiane Capital, LAO PDR.

3.3.1 Inclusion Criteria
Inclusion of adolescents in the study was followed criteria to be
eligible participation in the study:
¢ Adolescents who were from 15 to 19 years and grade 5-7 at the five
schools that were considered eligible for this study.
¢ Adolescents who could answer the questions, agree to measure the
anthropometric appearances and sign an inform consent.
3.3.2 Exclusion Criteria
Adolescents who met any of the following criteria will be excluded
from participating in the study

¢ Adolescents unwilling and/or unable to provide informed consent.
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¢ Adolescents who had deformed anthropometric appearances
¢ Adolescents who were pregnant at the time of data collection
o Adolescents who were absent from school at time of data collection.

3.4 Sampling Technique

3.4.1 Sample Size
Total adolescents attending secondary school in Sisattanak district,
Vientiane Capital, LAO PDR was 1,811. The prevalence of overweight and obesity of
the secondary school students age 15-19 years was 13 % (BMI for age >23.0 kg/m?) 2
The sample size was estimated and calculated by using following
formula ©8)

Z? 4 P(1-P)
13

L
where ng-s= NUMber of sample size of simple random sampling
Z= Value from normal distribution associated with 95% confidence
level = 1.96
d= Relative different of proportion of overweight
defined as 30%. d = AP = (0.3)(0.13) = 0.039
P= sample proportion of overweight for adolescent 15-19 years (BMI
for age > 23.0kg/m?) defined as P=0.13 2
N= Total population of students in grade 5-7 in five school were 1,811
students.
ny= estimated sample size after adjusted for size of population

On the basis of this equation, the sample size of the study were found to be as follows:

_(1.96)2%(0.13)%(1—0.13) _

srs= o5 = 285.65 = 286
ne == 2% =250
=N 1811

This means that the sample size of this study could not be less than 250
to ensure the validity of the findings. To avoid the dropout subjects, we increased the

attrition rate by 10 % of total sample size. So we got the final sample size were 300
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3.4.2 Sampling Technique

The sample size was allocated to sex, study level and schools
according to the number of students. The calculated sample size was distributed with
equally number of student in each school (i.e., Phanmanh School, Phiawat School,
Chanthaviphone School, Vitaya School and Sisattanak School). Finally, the study
participants were selected by using systemic random sampling from the prepared
sampling frame or student ID. If students selected students absent or unavailable in the
day at data collection, these students were collect in the next day.

3.5 Duration of data collection

Duration of data collection was 3 weeks after obtaining ethical approval
from the Lao National Ethics Committee for Health Research

3.6 Research instrument and data collection

3.6.1 Questionnaire
A self-administrated questionnaire was used for data collection.
Initially, the questionnaire was prepared in English by the researcher, then translated
into Lao language. The questionnaire mostly was including multiple choice question,
and some like snacking habit, daily allowance, we provided by open ended
guestionnaire.
The questionnaire consisted of 7 parts as follows:
Part 1 General characteristics
This part contained with 9 questions including grade, gender,
age, birth order, number of siblings, number of household members, and daily
allowance, history chronic disease and food supplements.
Part 2 Knowledge toward nutrition
This part consisted of the 15 items including understanding
about nutrition term of good health, water intake, diet and disease. For a score-based
indicator of knowledge, each respondent was given a score based on the number of

correct responses provided and ranked from 0-15 points ¢,
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2.1 Foritem 1, 5, 6, 7, 8, 11, 14 and 15 each respond was
scored as follows:
LGYeS’7

“NO”

1 point

0 point

This mean that the sequencing of these items were related to
food that the adolescent should eat and be recommended to do.
2.2 For item 2, 3, 4, 9, 10, 12 and 13 each respond were
scored as follows:
“Yes”

“NO”

0 point

1 point

This mean that the sequencing of these items were related to
understanding about nutrition that the adolescents should not eat and not be
recommended to do.

The criterion of knowledge level was based on the
percentage of knowledge score and classified into three groups following Bloom’s

criteria 9

- Score 0-8 (<60%) : Poor knowledge
- Score 9-12 (60-80%) Moderate knowledge
- Score 13-15 (<80%) Good knowledge

Part 3 Attitude toward nutrition
The attitude part consisted with 15 items including positively
or negatively influence the behavior or practice of an individual. Likert scale ranging
from strong agree to strong disagree will be applied. A questionnaire with five points
Likert scale attitude statements was used to determine strength of the attitude toward
nutrition by students ®2. Each respondent was given a score based on the number of
responses provided and ranked from 15-75 points.
3.1 For the positive questions were in items 1, 2, 5, 7, 9, 11,
13, 14 and 15 with five answers to choices and got scores as:
“Strong disagree” =1 points
“Disagree” = 2 points
“Uncertain” = 3 points

“Agree” =4 points
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“Strong agree” =5 points
3.2 For the negative questions were in items 3, 4, 6, 8, 10 and
12 with five answers to choices and got scores as:

“Strong disagree” =5 points

“Disagree” = 4 points
“Uncertain” = 3 points
“Agree” = 2 points
“Strong agree” =1 points

Using attitude score guide, the scored assigned were summed
up. The higher the score was 75. Then the score was modified on Bloom’s criteria ©9

and classified into three groups as following:

- Score <51 (<60%) A Poor attitude
- Score 51-63 (60-80%) Moderate attitude
- Score > 63 (>80%) 1 Good attitude

Part 4 Eating habits toward nutrition

This part contains 20 items that was asked about the action
to individuals that could affect their nutrition such as eating pattern, drinking pattern.
Nutrient estimates from the Frequency Food Questionnaire data was calculated using
the product-sum method ©2

1. For the positive questions were in items 3, 6, 7, 9, 11 and
13 with nine answers to choices and got scores as:

“Never” =1 points

“1-3 times per month” =2 points

“1 times per week” = 3 points
“2-4 times per week” =4 points
“5-6 times per week” =5 points
“1 times per day” = 6 points
“2-3 times per day” =7 points
“4-5 times per day” = 8 points
“> 6 times per day” = 9 points

2. For the negative questions were in items 1, 2, 4, 5, 8, 10,

12,14, 15, 16, 17, 18, 19, and 20 with nine answers to choices and got scores as:
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“Never” = 9 points

“1-3 times per month” = 8 points

“1 times per week” =7 points
“2-4 times per week” = 6 points
“5-6 times per week” =5 points
“1 times per day” = 4 points
“2-3 times per day” = 3 points
“4-5 times per day” = 2 points
“> 6 times per day” =1 points

Means and standard deviations (SD) was calculated for
nutrient intakes assessed by the semi-FFQs. The scores of attitude ranked from 15-75
points and the scores of eating habits was classified into three groups as following

modified on Bloom’s criteria ¢?

- Score < 100 (<50%) : Poor eating habit
- Score 100-132 (50-70%) : Moderate eating habit
- Score > 132 (>70%) : Good eating habit

Part 5 Physical activities regarding on nutrition status

This part contained 16 items that asked about information on
physical activity (PA) participation in three settings (or domains) and sedentary
behavior of individuals including activities at school, traveling to places, recreational
activities.

Using Global Physical Activities Questionnaire (GPAQ)
score guide, items was coded and summed up the score for each items (Metabolic
Equivalent (METS)) was defined as 1 kcal/kg/hour and was equivalent to the energy
cost of sitting quietly 3,

MET values was calculated by

Domain METS value

* Moderate MET value = 4.0

Work
* Vigorous MET value = 8.0
Transport Cycling and walking MET value = 4.0
] * Moderate MET value = 4.0
Recreation

* Vigorous MET value = 8.0
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Total PA. MET-minutes/week = the sum of the total MET minutes of activity computed for each
setting

Total PA. = [(P2 * P3 * 8) + (P5* P6 * 4) + (P8 * P9 * 4) + (P11 * P12 * 8) + (P14 * P15* 4)]
It was classified into three groups as following:

Level of total ] o
. L Physical activity cutoff value
physical activity

High o IF: (P2 + P11) > 3 days

AND Total PA. MET minutes per week is > 1500 OR
e IF: (P2 +P5+P8 + P11 +P14)>7 days

AND total PA. MET minutes per week is > 3000

Moderate o IF: (P2 + P11) > 3 days
AND ((P2 * P3) + (P11 * P12)) > 60 minutes OR
« IF: (P5 + P8 + P14) > 5 days
AND ((P5 * P6) + (P8 * P9) + (P14 * P15)>= 150 minutes OR « IF: (P2 +
P5+ P8+ P11+ P14) > 5 days
AND Total physical activity MET minutes per week > 600

Low IF: the value does not reach the criteria for either high or moderate levels of

physical activity

Part 6 Enabling factors regarding on nutrition status
This part consisted of 2 questions, regarding to the source of
information about nutrition and health.
Part 7 Reinforcing factors regarding on nutrition status
This part consisted of 7 questions, regarding about the
information of parents/caregiver’s education and occupation.
3.6.2 Anthropometric Measurement
Anthropometric measurement was used to measure weight and
height of adolescent using bathroom weight scale. The Tanita UM-070 wieght had
ability to measure weight from 0 to 140 kg in light clothing without shoes using a
bathroom scale weight was measured within a + 0.5 kg tolerance by bathroom scale and
after every 10 measurements, the accuracy of the scale was checked by recalibrating it

with a standard weight ¢4,
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Height measurements was carried out with an accuracy of £ 0.5 cm
with a non-flexible plastic measuring rod. For measuring their height, the students was
asked to stand on a flat surface with their heads up, their shoes off, and their feet placed
together so that their knees, pelvis, shoulders, and back would lie along a straight line
according to a standard procedure and eye was looking straight ahead ©%.

Body Mass Index (BMI) was analyzed based on weight-for-height
(kg/m?), then compare with Body Mass Index (BMI) children Graph for age from
WHO-NCHS and got Z-score BMI (see figure 1 and 2 on appendix part) with following

classification (4,

- BMI Z-score < -2SD : Underweight
- BMI Z-score -2 SD to +1SD X Normal

- BMI Z-score > +1 SD to +2SD Overweight
- BMI Z-score > +2SD ; Obese

3.6.3 Data Collection

After taking the permission of school authorities and the students,
data for each subject was collected on separate questionnaires. All respondents were
given an identity number. Their name, age and their anthropometric measurements were
noted and coded to facilitate entry of data into the computer.

The survey was conducted as self-administrated questionnaire (Data
collector was explained the purpose of the study)

Questionnaire was translated into Lao language with the help of

advisors.

3.7 Test of Validity

Before data collection, the instruments were first submitted to the
committee for examination to ensure the validity of their content and language. They
were pre-tested for validity and reliability. The content validity of instruments was
conducted with expert’s panel to review, edit, and double-check the questionnaire, to
ensure the validity of the initial and translation of the questionnaire. Panel members

were recruited as experts from the field of public health nutrition.
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The weight scale was standardized every ten measurements and the

accuracy of the scale was recalibrated it with a standard weight.

3.8 Data Analysis

3.8.1 Data Entry
Data was coded, entered into Epidata3.1 software. Before transferring to
analyze by SPSS after rechecking of data, cleaning for errors and missing values,
coding, scoring and recoding had been carried out for the following parts of the

guestionnaire.

3.8.2 Statistical Techniques

After data collection and data entry completed, data analysis took
place in the following manner:

- Descriptive statistics was used to describe the demographic
characteristics of the subjects. Categorical variables were presented as frequency and
percentages while continuous variables were presented as mean and standard deviation.

- Chi-square test were wused to compare individual-level
characteristics according to nutrition status (i.e., underweight, normal weight and
overweight). Univariate and multivariate logistic regression analyses were used to
identify any association between independent variables (i.e., individual characteristics,
predisposing factors, enabling factors and reinforcing factors) and nutrition status
(underweight versus normal weight groups and overweight versus normal weight
groups). Univariate logistic regression was performed to calculate crude odds ratio
(OR) with corresponding 95% confidence interval. Independent variables associated
(p-value <0.10) with nutrition status (model 1: underweight versus normal weight
groups and model 2: overweight versus normal weight groups) in a univariate analysis
were included into multiple logistic regression (multivariate analysis) (66). Multiple
logistic regression was performed to calculate adjusted odds ratio (aOR) with
corresponding 95% confidence interval by using SPSS. Backward stepwise selection
was applied with the level of significance for variables to remain in the final model set
at 0.05. A p-value <0.05 was considered statistically significant. In addition, education
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caregiver was excluded from logistic regression analyses, because the number of

subjects including in under college level of overweight category was zero.

3.9 Ethical consideration

Data collection performed after obtaining the Certificate of Ethical Clearance
from the National Ethics Committee for Health Research of LaoPDR (No 040/NECHR).
This study was conducted according to the rules and principles of human research
ethics. This study was completely voluntary and we were obtaining informed consent
before data collection due to paying respect to the respondents. Participants had right
to end participation in research at any time and any uncomfortable condition.

According to protection of confidentiality of participants, name of respondents
were not be included in all questions, and information was collected from respondents
were kept strictly confidential. The research objectives, methodology usefulness and

potential risk were informed to each respondent before interview.
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CHARTER 4
RESULTS AND DISCUSSION

This study was conducted with the aim of investigation nutritional status
of 300 adolescents of 15-19 years, attending secondary school in Sisattanak district of
Vientiane, the capital of the Lao PDR. The study also aimed to evaluate the association
between the predisposing, enabling and reinforcing factors and the nutritional status of
this particular group of adolescents. Adolescents are often thought of as healthy and
strong, but many studies identified that many adolescents were underweight and
overweight/obese. In so doing, a descriptive cross sectional study was conducted in 5
secondary schools in Sisattanak district representing the total schools in this area. A
self-administrative questionnaire, using a structured questionnaire, was carried out to
gather information related to general characteristics, knowledge toward nutrition,
attitude toward nutrition, eating habits, physical activity, source of information on
nutrition, living arrangement, education parents/guardians and occupation
parents/guardians were also examined. Data obtained from anthropometric
measurement was used to determine the prevalence of malnutrition.

The results and discussion of this study were presented as the following.

4.1 Results

4.1.1 Predisposing Factors
(1) General characteristics
(2) Knowledge towards nutrition
(3) Attitude towards nutrition
(4) Eating habits
(5) Physical activity

4.1.2 Enabling Factors

4.1.3 Reinforcing Factors

4.1.4 Nutritional status of adolescents

4.1.5 Factors related to nutritional status
(1) Association between predisposing, enabling, reinforcing

factors and nutritional status.
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(2) Univariate logistic regression analysis
(3) Multivariate logistic regression analysis
4.2 Discussion
4.2.1 Discussion of research methodology
4.2.2 Discussion of research findings
(1) Nutritional status of adolescents
(2) Predisposing Factors
O General characteristics
O Knowledge towards nutrition
O Attitude towards nutrition
(J Eating habits
O Physical activity
(3) Enabling Factors

(4) Reinforcing Factors
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4.1 Results

4.1.1 Predisposing Factors
(1) General characteristics

A total of 300 adolescents were enrolled into the study. As regards
to adolescents, there were the same proportion of sex and grade among adolescents in
each schools. Mean age was 16.93 + 1.00 years. As the results of the general
characteristics were showed in Table 4.2. Almost half of adolescents were 17 years old
(41.3%), followed by the 18-years age group (23.3%). Nearly one-half of them (46.0%)
were the first-born, and one-third were second-born (33.3%).

Approximately one-half of adolescents (45.3%) had 2 siblings,
including themselves, 28.7% had 3 siblings and 16.0% had more than 3 siblings. The
largest proportion of household members (45.0%) had between 2 and 4 people, nearly
one-third had 5 people (30.3%), and about one-quarter more than 5 people (24.7%).
The mean and the standard deviation were 5.02 and 1.58, respectively.

Almost one-half of adolescents (48.3%) had an average daily
allowance between 10,001 and 20,000 Kips, followed by 29.3% with an average daily
allowance of less than 10,000 kips. The mean was 19,193 kips per day.

Most adolescents (92.7%) reported no chronic disease; only 7.3%
reported such a disease. Among those suffering from chronic disease, 5.3% had anemia,
0.7% had asthma, 0.3% had hypertension, and 1.0% had allergies. More than two-thirds
(73.7%) of adolescents did not take food supplements. Those who took supplements
(26.3%) used multivitamins (11.7%), calcium (6.7%), Vitamin C (5.3%). Additional
supplements, such as glutathione, L-carnitine, whey protein and collagen, were used by
13.7% of study participants.
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Characteristics Number Percent
Grade
Grade 5 100 33.3
Grade 6 100 33.3
Grade 7 100 33.3
Gender
Boy 150 50.0
Girl 150 50.0
Age (years)
15 27 9.0
16 65 21.7
17 124 41.3
18 70 23.3
19 14 4.7
Mean + SD=16.93 + 1.00, Median=17, Min=15, Max=19
Birth order
1% Birth 138 46.0
2 " Birth 100 33.3
>2 "d Birth 62 20.7
Number of Siblings
1 30 10.0
2 136 45.3
3 86 28.7
>3 48 16.0
Mean + SD=2.65 £ 1.27, Median=2, Min=1, Max=9
Household member
2.4 135 45.0
5 91 30.3
>5 74 24.7

Mean + SD=5.02 + 1.58, Median=5, Min=2, Max=14
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General characteristics Number Percent
Daily Allowance (kip) (1$=8000kip)
<10,000 88 29.3
10,001-20,000 145 48.3
>20,000 67 22.3

Mean + SD=19,193 + 9386.67, Median=20,000, Min=5,000, Max=50,00

History of Chronic Diseases
No 278
Yes 22
Type of Chronic disease

Anemia 16
Allergy 3
Asthma 2
Hypertension il

Food supplement
Ng 221
Yes 79
Type of food supplement

Multivitamin 35
Calcium 20
Vitamin C 16
Collagen 13
Wey Protein 12
L-Carnitine 10
Glutathione 5

Contraceptive drug 1

92.7
7.3

5.3
1.0
0.7
0.3

73.7
26.3

11.7
6.7
5.3
4.3
4.0
3.3
1.7
0.3
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(2) Knowledge towards nutrition
Based on 15 items, the knowledge on health and nutrition,
reported in Table 4.2, mean of nutritional knowledge score was 13.35 + 1.48 and the
knowledge nutrition was categorized into three groups. More than one-thirds of
adolescents (78.0%) was at level of good knowledge on nutrition.

Table 4.2 Level of knowledge among 300 adolescents on nutrition

Level of knowledge Number Percentage
Poor knowledge 4 1.3
Fair knowledge 62 20.7
Good knowledge 234 78.0

Mean + SD=13.35 + 1.48, Median=14, Min=8, Max=15

The knowledge on nutrition as in detail for 300 adolescents were
showed in Table 4.3. Frequency distributions of knowledge by question items showed
that more than half (55.3%) of the subjects did not know that having breakfast can
prevent them from gaining weight. More than one-fourths (27%) of the subjects did not
know that processed foods with a high salt which was a risk of hypertension. In
addition, as it was shown that more than four-fifths (83.3%) of them believed that potato
chips are the best source of energy that can keep you healthy, and nearly One-fifths
(16.7%) of the subjects thought that Potato chips is the best resource of energy that can
keep them healthy.
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Table 4.3 Each item measuring the knowledge of nutrition of 300 adolescents classified

by correct answers

Statement Number Percent
e Fruits and vegetables are rich in vitamins and
_ 298 99.3
minerals that are good for health
e Milk contains which is good for bone development 293 97.7
e Eating a lot of sweet food can keep healthy 289 96.3
e Fried foods and fats that can keep you fit 288 96.0
e Protein-rich foods are important for muscle
o / L] 288 96.0
building and tissues repairing
e Eating burnt animal meat can cause cancer 285 95.0
e Eating a variety of vegetables regularly can reduce
-g : % ¥ il 284 94.7
obesity risk
e Drinking at least 8 glasses of water per day can
_ 275 91.7
help metabolism to work well
e Ice cream and Coca-Cola are a healthy source of
272 90.7
energy
e Not necessary for overweight people to have more
) Y. 272 90.7
physical activity
e Eating raw meat can help to strengthen immune
268 89.3
system
e Fried foods contain high fat that protects from
) 258 86.0
illnesses
e Potato chips are the best sources of energy that can
250 83.3
keep you healthy
e Processed foods have high salt content and a risk
219 73.0

of hypertension

e Having breakfast can prevent gaining weight 166 55.3
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(3) Attitude towards nutrition
Attitude of a person is an important influencing factor affecting
nutrition behavior. The results of this study concerning nutrition attitude are reported
in Table 4.4 and Table 4.5.
Table 4.4 shown the level of attitude. There were 15 questions
related to attitude. A fair level of nutrition attitude was found among 73% of study
participants. However, good attitude had only 6.3% of respondents. The mean and

standard deviation of nutritional attitude score was 55 +5.58.

Table 4.4 Level of attitude among 300 adolescents on nutrition

Level of attitude Number Percentage
Poor attitude 62 20.7
Fair attitude 219 73.0
High attitude 19 6.3

Mean + SD=55 +5.58, Median=55, Min=41, Max=71

On questions measuring adolescents’ attitude on nutrition in
Table 4.5, more than four-fifth of adolescent (84.0%) agreed that eating the adequate
food and doing physical exercise can help them to be healthy. More than a half of them
(62.3%) agreed that eating a variety of foods in moderation is key to balanced nutrition.
Almost half of study subjects (49.3%) strongly disagreed that skipping meals was a
good way to maintain healthy, and 33.7% strongly disagreed that a balanced diet was

not essential for adolescents (Shown in Table 4.5).
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Table 4.5 Number and percentage of 300 adolescents to each items measuring attitudes

toward nutrition

Strong . . Strong
Statement Disagree Disagree  Uncertain Agree Agree
Number  Number Number Number Number
(%) (%) (%) (%) (%)
e Eating the adequate food and 1 0 2 45 252
exercise can help us to be (0.3) (0.0 (0.7) (15.0) (84.0)
healthy
¢ Drinking milk every day can 4 3 17 83 193
help bone growing (1.3) (1.0) (5.6) (27.6) (64.3)
¢ Diet and exercise is the best 12 19 40 85 144
way to lose weight (4.0) (6.3) (13.3) (28.3) (48.0)
e Unhealthy diet is a risk for 53 42 49 72 84
various diseases (17.6) (14) (16.3) (24.0) (28.0)
e Eating a variety of foods in 8 23 82 108 79
moderation is key to balance (2.6) (7.6) (27.3) (36.0) (26.3)
nutrition
o It’s not easy to achieve a 19 34 40 135 72
balanced diet if having (6.3) (11.3) (13.3) (45.0) (24.0)
unhealthy foods
e [t’s necessary to eat main 19 56 100 69 56
meals to lose weight (6.3) (18.6) (33.3) (23.0) (18.6)
e Fast food like fried chicken is 30 51 88 77 54
not good to eat every day (10.0) (17.0) (29.3) (25.7) (18.0)
e Eating vegetarian can help to 6 47 105 100 42
lose weight* (2.0) (15.7) (35.0) (33.3) (14.0)
e Slim person looks more 27 56 145 49 23
beautiful than fat person 9.0 (18.6) (48.3) (16.3) (7.6)
¢ Balanced diet is not essential 101 103 49 29 18
for adolescents™ (33.7) (34.3) (16.3) 9.7) (6.0)
e Eating more fruits is good 31 86 138 32 13
way to gain weight* (10.3) (28.7) (46.0) (10.7) 4.3)
¢ Replacing normal diet with 86 87 85 31 11
junk food has no health (28.7) (29.0) (28.3) (10.3) (3.7)
effect*
e Deep fried food is healthier 89 104 67 30 10
than boiled or steamed* (29.7) (34.7) (22.3) (10.0) (3.3)
e Skipping meal is good to 148 81 60 6 5
maintain your weight* (49.3) (27.0) (20.0) (2.0) 1.7)

* Negative attitude
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(4) Eating habits
The results reported in Table 4.6 showed that the mean score was
93.86 + 15.51 score. A poor level of eating habits found 67.0% of adolescents, while a
good level of eating habits had only 1.7% of them.

Table 4.6 Level of eating habits among 300 adolescents

Level of eating habit Number Percentage
Poor eating habit 201 67.0
Fair eating habit 94 31.3
Good eating habit 5 1.7

Mean + SD=93.86 + 15.51, Median=94, Min=56, Max=146

The results reported in Table 4.7 show that only half of adolescents
consumed fresh vegetables and fresh fruits more than 5-6 times per week (51.7% and
41%), less than half of them (48.3%) drank milk less than once a week, 53% had papaya
salad and noodle salad with fermented fish more than once a week, and 49% had instant
noodles more than once a week. Particularly noteworthy is that most adolescents (74%)

had sticky rice at least once a day.
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Table 4.7 Frequency of eating particular food items among 300 adolescents

Never 1-3 Once a 2-4 5-6 Once a 2-3 4-5 >5
Food items Time/month week Time/wk  Time/wk day Times/day Times/day Times/day
Number Number (%) Number Number Number Number Number Number Number
(%) ’ %) %) () (%) (%) (%) (%)
1.Ice-cream, 41 70 84 /1 6 15 6 1 41
Choc ice
(13.7) (23.3) (28.0) (25.7) (2.0 (5.0 (2.0 (0.3) (13.7)
2.Fried chicken, 60 104 76 39 8 9 2 2 0
potato chips
(20.0) (34.7) (25.3) (13.0) (2.7 (3.0) (0.7) 0.7 (0.0)
3.Yogurt’s 48 48 49 73 28 87 14 1 2
drink/ milk (16.0) (16i0) Pase) e i) ©8) M J@26) 4.7) (0.3) 0.7)
4 Pickled fruit/ 171 58 39 15 3 9 3 1 1
vegetable (57.0) (19.3)  (13.0) (5.0) (1.0) (3.0) (1.0) 0.3) 0.3)
5.Bakery, cake 78 136 39 26 9 7 5 0 0
chocolate,
Enilk) (26.0) (45.3) (13.0) (8.7) (3.0) (2.3) (1.7) (0.0 (0.0
6. A bottle of 43 47 49 74 16 43 19 6 3
fizz drinks
(su g);r free) (14.3) (15.7) (16.3) (24.7) (5.3) (14.3) (6.3) (2.0) (1.0)
7.Eggs boiled, 8 29 53 103 32 51 17 4 3
fried (2.7) 9.7 (17.7) (34.3) (10.7) (17.0) (5.7) (1.3) (1.0)

Ly
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Table 4.7 Frequency of eating particular food items among 300 adolescents (Cont.)

Never 1-3 Once a 2-4 5-6 Once a 2-3 4-5 >5

Food items Time/month  week  Time/wk Time/wk day Times/day Times/day Times/day
Number Number Number Number Number Number  Number  Number  Number
(%) %) (%) (%) (%) (%) (%) (%) (%)
8.Cracker, crisps 82 77 48 42 20 15 8 6 2

snack (potato,
(27.3) (25.7) (16.0) (14.0) (6.7) (5.0 (2.7 (2.0 (0.7)

popcorn)

9.Fresh vegetables 12 25 28 80 45 62 32 10 6
(4.0 (8.3) (9.3) (26.7) (15.0) (20.7) (10.7) (3.3) (2.0)
10.Pizza, hamburger 143 111 25 14 3 1 2 1 0
(47.7) (37.0) (8.3) 4.7 (1.0 (0.3) 0.7 (0.3) 0)
11.Fresh fruits 12 34 37 94 41 51 24 4 3
(4.0 (11.3) (12.3) (31.3) (13.7) (17.0) (8.0) (1.3) (1.0)
12. High fat foods 33 T4 69 74 23 29 10 2 3
(beef, pork belly) (11.0) (19.0) (23.0) (24.7) (1.7) 9.7 (3.3) (0.7) (1.0)
13. Low fat foods: 9 37 61 106 33 38 11 3 2
chicken, fish (3.0) (12.3) (20.3) (35.3) (11.0) (12.7) (3.7) (1.0) (0.7)

8y
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Table 4.7 Frequency of eating particular food items among 300 adolescents (Cont.)

Never 1-3 Once a 2-4 5-6 Once a 2-3 4-5 >5
Food itemns Time/month  week  Time/wk Time/wk day Times/day Times/day Times/day
Number Number Number Number Number Number Number Number Number
(%) (%) (%) (%) (%) (%) (%) (%) (%)
14.Papaya salad, 17 53 71 76 29 28 19 3 4
noodle salad
with fermented (5.7) 17.7) (23.7) (25.3) (9.7) (9.3) (6.3) (1.0) (1.3)
fish
15.Sticky rice 8 10 4 21 35 50 130 20 22
(2.7 (@13) (1.3) (7.0 (11.7) (16.7) (43.3) (6.7) (7.3)
16.Instant noodle 28 50 75 79 12 42 8 2 4
(9.3) (16.7) (25.0) (26.3) (4.0 (14.0) (2.7 (0.7) (1.3)
17.Tea/ coffee 193 38 36 19 4 8 2 0 0
(64.3) (12.7) (12.0) (6.3) (1.3) (2.7) (0.7) (0.0) (0.0)
18.Chocolate or 72 65 66 46 13 24 7 4 3
candy bar (24.0) P N220) Sl (16:3) 43)  (80) 2.3) (13) (1.0)
19.Fried hot dogs, 35 il 82 63 8 29 9 1 1
meat balls
(11.7) (24.0) (27.3) (21.0) (2.7 9.7 (3.0) (0.3) (0.3)
20.Uncooked food 166 81 32 11 4 5 1 0 0
(Larb, som mou) (55.3) (27.0) (10.7) (3.7) (1.3) (1.7) (0.3) (0.0) (0.0)

1%
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(5) Physical activity
According to the IPAQ short form (International Physical
Activity Questionnaire) criteria, more than two-thirds of adolescents (62.7%) reported
a low level of physical activity, while the moderate and high levels of physical activity
were reported by 24.3% and 13.0 %, respectively (Table 4.8).

Table 4.8 Level of physical activity among 300 adolescents according to IPAQ criteria

Level of physical activity Number Percentage
Low 188 62.7
Moderate 73 24.3
High 39 13.0

Sedentary behavior was reported by 17.3% of adolescents, with 6

hours of sitting each day (Table 4.9).

Table 4.9 Sedentary behavior of 330 adolescents classified by hour per day of sitting

Sitting time Number Percentage
<6 hrs. 248 82.7
More than 6 hrs. 52 17.3

Mean + SD=3.85+ 2.604, Median=3, Min=0.5, Max=12.5

Half of adolescents reported that they engaged in physical
activities, and 30% undertook intensive and moderate physical activity less than 5 days
per week. Students were usually involved in moderate physical activity, but during
sport time at school they liked intensive activity such as playing football (Table 4.10).
More than half of the respondents (53.7%) reported about engaging in vigorous

exercise, while 43.3% preferred to participate in moderate physical activities.
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Table 4.10 Level of Physical Activity among 330 adolescents classified by days

Frequency of physical activities
Physical Activities None 1-3 days 4-5 days 6-7 days

Number  Percent  Number Percent Number Percent Number  Number

Activities in school

Vigorous intensity 154 513 122 407 24 8.0 0 00

Moderate intensity 129 463 128 427 33 11.0 0 00

PZImET6.3 0.0

Traveling 29 97 42 14.0

Leisure activities

Vigorous intensity 170 567 90 300 40 133 0 00

Moderate intensity 165 54 108 36.0 2199 715 9 30

4.1.2 Enabling Factors
Sources of information on healthy eating were presented in Table
4.11. The main source of nutrition information were social media (88.3%), followed by
television (65.0%) and teachers (47.3%). The lowest sources of information were radio

(11.3%), community program (11.3%) and school programs (23.0%).

Table 4.11 Main source of information about nutritionand health among 300 adolescents

Source of information Number Percent
Social Media 265 88.3
Television 195 65.0
Teachers 142 47.3
Friends 140 46.7
Family members 136 45.3
Newspaper or Magazine 90 30.0
Textbook 76 25.3
Health program activities in School 69 23.0
Radio 34 11.3

Health program activities in community 34 11.3
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4.1.3 Reinforcing factors

Reinforcing factors included participants’ living arrangements,
education level of mother/father/guardians, and occupation of mother/father/guardians
(Table 4.12).

Most adolescents (76.3%) lived with their parents and only 9.3%
lived with either mother or father.

Father’ education level was higher than mothers. More than half of
fathers had a college/university degree (55.3%), but only 34.4% of mothers had the
same academic credentials. Mothers and fathers with high school diplomas were 52%
and 35%, respectively, while only 1.3% of fathers and 3.2% of mothers had no
education at all.

Most of the fathers were employed as government officers (39.7%),
and 39.6% of mothers were unemployed housewives. Fathers in 30.8% of cases were
self-employed, more than one-third (34.4%) of mothers were business owners, 18.8%
were government officers and 6% were farmers or simple workers.

Among the guardians, 62.8% had college degrees, 30.2% had high-
school diplomas, and 7% finished the primary school. Most of guardians (41.9%) were

government officers, and 34.9% were business owners (Table 4.12).
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Table 4.12 Reinforcing factors among 300 adolescents

Reinforcing Factor Number Percent
Caretakers?
Parents 229 76.3
Mother or father 28 9.3
Guardians 43 14.3
Mother’s education®
No school 8 3.2
Primary school 26 10.4
Secondary school 130 52.0
College/university 86 34.4
Father’s education®
No school 3 1.3
Primary school 20 8.4
Secondary school 83 35.0
College/university 18l 55.3
Guardian’s education®
Primary school 3 7.0
Secondary school 13 30.2
College/university 27 62.8
Mother’s occupationb
Private employee 3 1.2
Farmer 6 2.4
Own Business 86 34.4
Government officer 47 18.8
Worker 9 3.6
Housewife 99 39.6
Father’s occupation®
Unemployment 5 2.1
Farmer 7 3.0
Own Business 73 30.8
Government officer 94 39.7
Worker 45 19.0
Private employee 13 55
Guardian’s occupationOI
Unemployment 3 7.0
Own Business 15 34.9
Government officer 18 41.9
Worker 5 11.6
Private employee 2 4.7

4300 valid cases, b 250 valid cases, ¢ 237 valid cases, d 43 valid cases
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4.1.4 Nutritional status of adolescents

Nutritional status of adolescents was determined by using the Body
Mass Index (BMI) to classify them as underweight (BMI z-score <-2SD on the growth
chart), healthy or normal weight (BMI z-score from -2SD to +1SD on the growth chart),
overweight (BMI z-score > +1SD to +2SD percentiles on the growth chart) and obese
(BMI z-score > +2SD percentiles on the growth chart)

From a total of 300 adolescents attending school, 66.3% had normal
weight, while those at risk of overweight/obesity and underweight were 23.3% and
10.3%, respectively (Table 4.13).

Table 4.13 Nutritional status among 300 adolescents

Nutritional status Number Percent
Z-score
Underweight (< -2 SD) 31 10.3
Normal weight (- 2 SD to +1 SD) 199 66.3
Overweight / Obese (> +1SD to +2SD) 42 14.0
Obese (>+2SD) 28 9.3

4.1.5 Factors related to nutritional status
In order to examine factors related to the nutritional status, variables
such as age, birth order, number of siblings, household member, daily allowance (kip),
knowledge of nutrition, attitude toward nutrition, eating habits, level of physical
activity, sources of nutrition information, caregivers, education of caregivers, and
occupation of caregivers were used for frequency analysis. The relationship between
the nutritional status and predisposing, enabling and reinforcing factors was determined
by means of Chi-square tests with statistical significant at p-value <0.05.
(1) The relationship between the predisposing, enabling and
reinforcing factors and the nutritional status
The Table 4.14 shows the relationship between predisposing

factors and the adolescents’ nutritional status. A significant association between the
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physical activities and nutrition status (p-value<0.001) was found a total of 21.9%
underweight adolescents were likely to engage in moderate physical activity, while
76.7% of those having normal weight were practicing highly intensive physical
activities. As expected, overweight adolescents had very little physical exertion. In
addition, there was a significant association between the eating habits and nutritional
status (p-value=0.034). Respondents with a poor level of eating habits had a higher
percentage of overweight/obesity. However, the students having moderate and good
eating habits had a high proportion of underweight.

Other predisposing factors were not significantly associated with
the nutritional status. However, the proportion of adolescents at grade 7 had larger
prevalence of underweight and overweight/obesity than other grades. Boys were more
likely to be underweight and overweight/obese than girls, especially the case of a
single-boy family. The number of siblings and the family size also showed some
differences the proportions of adolescents classified as underweight or overweight but
they were not found significant.

Respondents with daily allowance of 5,000-10,000 kip were more
likely to be underweight than those with higher daily allowance. Adolescents with
chronic diseases were more underweight than overweight, and those taking daily food
supplements were more overweight than participant who did not do that. Surprisingly,
students who had a good level of nutrition knowledge showed higher prevalence of
overweight and obesity compared to those who had poor and fair level of nutrition
knowledge. Also, adolescents who had fair and good level of attitude toward nutrition
had higher prevalence of overweight/obesity when compared to those who had poor
level of attitude.

Results reported in Table 4.15 showed that sources of nutrition
information were a significant enabling factor determining the nutritional status,
especially when such information came from teachers (p-value<0.007). The study
found that underweight (7.0%), normal-weight (75.4%) and overweight/obese (17.6 %)
adolescents received nutritional information from teachers. Other sources of nutrition
information were not significantly associated with nutritional status.

The living arrangement revealed significant association (p-

value=0.049) with nutritional status of them. The adolescents who lived with their
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parents were underweight (10.5% vs 9.3%) and overweight rather than who did live
with their parents (25.7% vs 9.3%). adolescents living with their parents were more
likely to experience malnutrition than those who did not live with their parents (Table
4.16). adolescents whose parents/guardians had higher education (college/university)
were underweight, normal weight and over weight in, respectively, 9.9%, 65.5% and
24.6% of the cases — but these results were not significantly associated with the
nutritional status (p-value= 0.246). As for the occupation of parents/guardians, more
than half of them worked for non-government organizations and accounted for 10.8%
in underweight group, 66.5% for normal weight group and 22.8 percent for those who

were overweight/obese.
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Table 4.14 The nutritional status and its predisposing factors among 300 adolescents

Nutritional status

Predisposing ] Overweight p-

factors Total Underweight Normal Jobese value?

Number Percent Number Percent Number Percent

General characteristics

Grade 0.102

Grade 5 100 9 9.0 75 75.0 16 16.0

Grade 6 100 8 8.0 66 66.0 26  26.0

Grade 7 100 14 140 58 58.0 28 28.0
Gender 0.682

Boy 150 17 113 96 64.0 37 247

Girl 150 14 958 B e103 68.7 33 220
Age (Years) 0.428

15 27 3ol 18 66.7 6 222

16 65 8 4.6 49 75.4 13  20.0

17 124 13 105 82 66.1 29 234

18 70 10 143 44 62.9 16 229

19 14 2 14.3 6 42.9 6 429
Birth order 0.884

1% Birth 138 14 10.1 90 65.2 34 246

2 " Birth 100 9 9.0 67 67.0 24 24.0

>2 " Birth 62 8 129 42 67.7 12 194
Number of siblings 0.820

1 30 4 133 18 60.0 8 26.7

2 136 12 8.8 90 66.2 34 250

>2 134 15 112 91 67.9 28  20.9

4p-value by Chi-square test
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Table 4.14 The nutritional status and its predisposing factors among 300 adolescents

(Cont.)
Nutritional status
Predisposing .. Underweight Normal Overweight P-
factors value?
Number Percent Number Percent ~Number Percent
General characteristics
Household members 0.635
2-4 135 135 17 126 85 63.0 33
5 91 91 8 8.8 65 714 18
>5 74 74 6 8.1 49  66.2 19
Daily allowance (kip) (1$=8,000kip) 0.725
5000-10000 g5 11 125 60 682 17 193
10,0080 L0 M5, USnRAFOIOMIRAr O (6ate, Neeaail 06,2
>20,000 67 7 10.4 45 67.2 15 224
History of chronic diseases 0.317
No 278 250 9.7 184 66.2 67 24.1
Yes 22 4 182 15 68.2 3 136
Food supplement 0.440
No 221 200109 142 64.3 55 249
Yes 79 7 8.9 S7 72.2 15 19.0
Level of knowledge on nutrition 0.584
Poor & fair 66 9 136 43 65.2 14 212
Good 234 22 94 156 66.7 56  23.9
Level of attitude 0.239
Poor 62 10 16.1 39 63 13 21
Fair & good 238 21 8.8 160 67 57 24
Level of eating habit 0.034*
Poor 201 17 8.5 129 64.2 55 274
Fair & good 99 14 141 70 70.7 15 152

*p-value is significant at <0.05, # p-value be Chi-square test
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Table 4.14 The nutritional status and its predisposing factors among 300 adolescents

(Cont.)
Nutritional status
Predisposing . - P-
Total Underweight Normal Overweight
factors value?
Number  Percent  Number Percent Number  Percent
Level of eating habit <0.001"

Low 188 13 6.9 108 57.4 67 35.6
Moderate 73 16 21.9 56 76.7 1 1.4
High 39 2 5.1 35 89.7 2 5.1

*p-value is significant at <0.05, # p-value be Chi-square test

Table 4.15 The nutritional status and enabling factors among 300 adolescents

Nutritional status

insf(())Lrjrrrfzt?cfn Total Underweight  Normal weight  Overweight vaFI)l-Jea
Number  Percent Number  Percent  Number Percent

Social Media 0.924
No 35 4 114 22 62.9 9 257
Yes 265 27 10.2 177 66.8 61 23

Television 0.289
No 105 11 105 75 714 19 18.1
Yes 195 20 10.3 124 63.6 51 26.2

Teacher 0.007"
No 158 21 133 92 58.2 45 285
Yes 142 10 7 107 754 25 17.6

Friends 0.393
No 160 20 125 105 65.6 35 219
Yes 140 11 7.9 94 67.1 35 25

Family members 0.846
No 164 16 9.8 111 67.7 37 226
Yes 136 15 11 88 64.7 33 243

*p-value is significant at <0.05, 2 p-value be Chi-square test

Ref. code: 25606017090082UMH



60

Table 4.15 The nutritional status and enabling factors among 300 adolescents (Cont.)

Nutritional status

Source of _ - . -

P Total Underweight  Normal weight  Overweight value?
Number Percent Number Percent Number Percent

Newspaper or Magazine 0.688
No 210 22 105 142 68 46 219
Yes 90 9 10 S7 63.3 24 26.7

Textbook 0.149
No 224 24 10.7 142 63.4 58 259
Yes 76 7 9.2 S7 0o 12 1538

Health program activities in School 0.955
No 231 24 104 152 65.8 55 238
Yes 69 Wy A0 47 68.1 15 217

Radio 0.277
No 266 SOgFtNS 176 66.2 60 22.6
Yes 34 1k 2.9 23 67.6 10 294

Health program activities in community 0.265
No 266 30 113 173 65 63 23.7
Yes 34 1 2.9 26 76.5 7 206

& p-value be Chi-square test
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Table 4.16 The nutritional status and reinforcing factors among 300 adolescents

Nutritional status

Reinforcing . Normal _ p-
Total Underweight ) Overweight
factors weight value?

Number Percent Number Percent Number Percent

Living arrangement 0.049"
Parents 257 27 105 164 63.8 66 25.7
Guardian 43 4 9.3 35 814 4 9.3

Parents/guardians education NA
Under college 16 i 1848 13 813 0 0.0
College/University 284 28 9.9 186 * FOEI5 70 246

Parents/guardians Occupation NA
Government 116 2N 0N 77 664 27 233 116
Non-government 167 (588 WGE3 111  66.5 38 228 167
Unemployed 17 1 59 e AGAN, 5 294 17

*p-value is significant at <0.05. 2 p-value by Pearson Chi-Square Test.
NA= Chi-square could not be applied
(2) Univariate logistic regression analysis

Age as a predisposing factor was classified into two groups <18
years old (15-17 years old), and > 18 years old (18-19 years old). Based on the family
planning in Laos, it is recommended to have only two children. Consequently, birth
order consists of two groups: < 3 birth order (1 to 2 birth order) and > 3 birth order.
Number of siblings are in two groups: <3 siblings (1 to 2 siblings) and > 3 siblings.
Similarly, there are two groups of household members <5 people (2-4 people) and > 5
people in family. Daily allowances (kip) are classified < 20,000 kip and > 20,000 Kip.

In the enabling factors, the living arrangement were classified as
parents and guardians (non-parents). Parents/guardians’ education was defined as
college and college/university levels, and parents/guardians’ occupation was divided in

three groups: government, non-government and unemployed.
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Among the reinforcing factors, sources of nutrition information
were included books, magazines and newspapers, social media, TV, radio, teachers,
friends, school program and community program.

The results of the estimated relation between the nutritional status
(underweight normal weight) and the predisposing factors are reported in Table 4.17.

It was found that study participants within the age group 15-17
years were 1.9 times more likely to be underweight than those in the 18-19 years group
(OR=1.9, 95% CI=0.85,4.15). Girls were 1.3 times more likely to be underweight than
boys (OR= 1.3, 95% CI=0.61, 2.79). Respondents who were in grade 5 were twice as
likely to be underweight compared to those in grade 7 (OR= 2.0, 95% CI=0.81, 4.97).
A child that was the first or second child in the family was 1.3 times more likely to be
underweight than those who were the third child or higher (OR= 1.3, 95% CI=0.54,
3.11). Respondents with 1-2 siblings were 1.1 times more likely to be underweight than
those who had more than 2 siblings (OR= 1.1, 95% CI=0.52, 2.37).

Adolescents with 2-4 household members were 1.6 times more
likely to be underweight than those who had at least 5 members (OR= 1.6, 95%
CI=0.76, 3.49). Adolescents who had never experienced a chronic disease were 1.8
times more likely to be underweight than who those had (OR= 1.8, 95% CI1=0.56, 5.88).
Those consuming food supplements regularly were 1.4 times more likely to be
underweight compared to those who did not (OR= 1.4, 95% CI=0.56, 3.37).
Adolescents with a good level of nutrition knowledge were 1.3 times more likely to be
underweight than those with a poor and fair level of knowledge (OR= 1.4, 95%
CI=0.63, 3.46). Also, the students who had fair and good level of attitude on nutrition
were 1.9 times to be underweight than those with a poor level of attitude (OR= 1.9,
95% CI=0.85, 4.48). Moreover, participants having poor level of eating habits were
almost 1.5 times more likely to be underweight than those with fair and good level of
eating habits (OR= 1.5, 95% CI=0.71, 3.26). Those who had a low level of physical
activity were 1.6 times more likely to be underweight than pupils who had moderate or
high level of physical activity (OR= 1.6, 95% CI=0.76, 3.53).

In the area of enabling factors, the association was found between
sources of nutrition information and nutritional status. It should be noted, that

adolescents who received nutrition information from radio were almost four times more
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likely to be underweight than those who did not received (OR= 3.9, 95% CI=0.51,
30.12) and the similarity with adolescents who received nutrition information from
health program activities in community was 4.5 time more likely to be underweight
than those who did not received (OR= 4.5, 95% CI1=0.59, 34.48)

No statistically significant relationship was found between the
nutrition status and its hypothesized reinforcing factors. It may still be of interest to
note that students who did not live with parents were 1.4 times likely to be underweight
than those who lived with their parents (OR= 1.4, 95% CI=0.47, 4.38). Students whose
caregivers had higher education (college or university) were 1.5 times more likely to
be underweight than those who were cared for by people of lower education levels (i.e.,
below the college level) (OR= 1.5, 95% CI1=0.41, 5.72). Adolescents whose caregivers
were unemployed were 1.7 times more likely to be underweight than those whose
caregivers worked for the government (OR= 1.7, 95% CI=0.20, 14.50).
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Table 4.17 The relationship of nutritional status with predisposing, enabling and

reinforcing factors (normal weight® versus underweight) among 300

adolescents

Factors OR

95%

Confidence
interval

Lower Upper

p_
value

Predisposing factors

General characteristics
Grade (Grade 7%)

Grade 5 2.0

Grade 6 2.0
Gender (Boy®)

Girl 1.3
Age (Year) (18-19%)

15-17 1.9
Birth order (> 3" Birth®)

1%t and 2" Birth 1B
Number of siblings(> 3%)

1-2 1"
Household member (2-4%)

>5 1.6
Daily kip allowance (5.000-20.000%)(1$=8,000kip)

>20000 1.0
History of chronic diseases (Yes®)

No 1.8
Food supplements (No®)

Yes 1.4
Level of nutrition knowledge (Poor & fair®)

Good 1.4

0.81
0.78

0.61

0.85

0.54

0.52

0.76

0.41

0.56

0.56

0.63

4.97
5.09

2.79

4.15

3.11

2.37

3.49

2.48

5.88

3.37

3.46

0.210

0.495

0.117

0.556

0.782

0.209

0.997

0.319

0.485

0.360

(%) Reference group.
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Table 4.17 The relationship of nutritional status with predisposing, enabling and

reinforcing factors (Normal weight® versus underweight) (Cont.)

95% ClI p-
Factors OR Valle
Lower Upper

Level of nutrition attitude (Poor®) 0.114
Fair & good 1.9 0.85 4.48

Level of eating habit (Fair & good®) 0.285
Poor 145 0.69 3.19

Level of physical activity (Moderate & High®) 0.285
Low L5 0.71 3.26

Enabling factors

Source of information

Textbook (No®) 0.485
Yes 1.4 0.56 3.37

Newspaper or Magazine (No®) 0.964
Yes 0.9 0.42 2.26

Television (No®) 0.813
Yes 0.9 041 0.20

Radio (No®) 0.189
Yes 3.9 0.51 30.12

Family members (No®) 0.665
Yes 0.8 0.39 1.80

Teacher (No®)
Yes 2.4 1.09 5.45

Friends (No®) 0.225
Yes 1.6 0.74 3.57

Social Media (No%) 0.763
Yes 1.2 0.38 3.72

(%) Reference
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Table 4.17 The relationship of nutritional status with predisposing, enabling and

reinforcing factors (Normal weight® versus underweight) (Cont.)

95% CI p-
Factors OR value
Lower Upper
Health program activities in community (No®) 0.147
Yes 4.5 0.59 34.48
Health program activities in School (No®) 0.899
Yes 04 0.43 2.61
Reinforcing factors
Take care (parents®) 0.520
Guardian 1.4 0.47 4.38
Parents/guardians education (below college®) 0.525
college/university 1.5 0.41 5.72
Parents/guardians occupation (government®) 0.865
Non-government 0.9 0.44 211
Unemployed LA/ 0.20 14.51

(%) Reference

The results reported in Table 4.18 show that respondents from
grade 7 were 2.3 times more likely to be overweight/obese compared to those in grade
5 (OR= 2.3, 95% CI=1.12, 4.58). Boys showed a 1.2 times higher risk of
overweight/obesity than girls (OR= 1.2, 95% CI=0.70, 2.08). The study participants in
the age group of 18-19 years were 1.4 times more likely to be overweight/obese than
those in the 15-17 age group (OR=1.4, 95% CIl= 0.75, 2.48). Adolescents who were
the first or second child in their family was 1.3 times more likely to be overweight/obese
than those who were the third child and higher (OR= 1.3, 95% CI=0.64, 2.63).
Respondents who had 1-2 siblings were 1.3 times more likely to be overweight/obese
than those who had more than 2 siblings (OR= 1.3, 95% CI1=0.73, 2.2).

Students from households of 2-4 members were 1.2 times more

likely to be overweight/obese than those who had at least 5 members (OR= 1.2,
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95%CI=0.69, 2.07). Adolescents who had never experienced chronic disease were 1.8
times more likely to be overweight/obese than who those had (OR= 1.8, 95% CI=0.51,
6.49). Children who did not consume food supplements regularly had 1.5 times to be
overweight/obese compared to children who did (OR= 1.5, 95% CI=0.77, 2.82.
Adolescents with poor eating habits were 1.9 times more likely to be overweight/obese
than those with fair and good level of eating habits (OR= 1.9, 95% CI=1.05, 3.77).
Pupils who had low physical activities were 18.8 times more likely to be
overweight/obese than those who had moderate and high level of physical activities
(OR=18.8, 95% CI=5.73, 61.84).

In enabling factors, the statistically significant relationship was
found between the sources of nutrition information and the adolescents’ nutritional
status. Adolescents who received the information from television were almost 1.6 times
more likely to be overweight/obese than those who did not (OR= 1.6, 95% CI=0.89,
2.96). Adolescents who received the nutrition information from social media could
better protect themselves from being overweight/obese than those who did not (OR=
0.8 95%CI=0.37, 1.93).

In the area of reinforcing factors, the influence of caregivers was
found to be significantly associated with the participants’ nutritional status. Students
who lived with their parents were more than 3.5 times likely to be overweight/obese
than those who did not live with their parents (OR= 3.5, 95% CI1=1.20, 10.30).
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Table 4.18 The relationship between the nutritional status and predisposing, enabling,

and reinforcing factors (Normal weight® versus overweight obesity)

95% CI
Factors OR p-value

Lower  Upper

Predisposing factors
General characteristics

Grade (Grade7®) 0.068
Grade 6 1.8 0.91 3.74
Grade 7 A" N2 4.57

Gender (Girl®) 0.507
Boy 1.2 0.70 2.08

Age (Year) (15-17%) 0.307
18-19 14 0.75 2.48

Birth order (> 2" birth®) 0.477
15t-2" birth 1.3  0.64 2.63

Number of siblings (>39) 0.407
1-2 1.3 0.73 2.20

Household members (>58) 0.521
2-4 1.2 0.69 2.07

Daily kip allowance (20.0008%)(1$=8,000kip) 0.838
5.000-20.000 1.1 0.55 2.07

History of chronic diseases (Yes®) 0.355
No 1.8 0.51 6.49

Food supplements (Yes®) 0.243
No 15 0.77 2.82

Nutrition knowledge (Poor & fair®) 0.777
Good 1.1 0.56 2.17

(%) Reference group, *p-value is significant at <0.05
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Table 4.18 The relationship between the nutritional status and predisposing, enabling,

and reinforcing factors (Normal weight® versus overweight obesity) (cont.)

95% ClI p-
Factors OR
value
Lower Upper
Attitude score level (Poor®) 0.852
Fair & good 1.1 053 2.14
Eating habit (Fair & good?®) 0.035*
Poor 19 1.05 3.77
Physical activity level (Moderate & High®) <0.001*
Low 18.8 5.73 61.84

Enabling factors
Source of information

Textbook (No®) 0.061
Yes 0.5 0.26 1.03

Newspaper or Magazine (No®) 0.377
Yes i3 0.73 2.32

Television (No®) 0.113
Yes 1.6 0.89 2.96

Radio (No®) 0.550
Yes 18 0.57 2.83

Family members (No®) 0.673
Yes 1.1 0.65 1.94

Teacher (No®) 0.010
Yes 0.5 0.27 .84

Friends (No®) 0.691
Yes 1.1 0.65 1.93

(%) Reference group, *p-value is significant at <0.05
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Table 4.18 The relationship between the nutritional status and predisposing, enabling,

and reinforcing factors (Normal weight® versus overweight obesity) (cont.)

95% CI p-
Factors OR value

Lower Upper

Social Media (No®) 0.685
Yes 0.8 0.37 1.93

Health program activities in community (No®) 0.503
Yes 0.7 0.31 1.79

Health program activities in School (No®) 0.708
Yes 0.8 0.46 1.70

Reinforcing factors

Take care (Guardians®) 0.022*
Parents 3.5 1.20 10.30

Parents/guardians occupation (Government officer®) 0.884

Non-government 0.9 0.55 1.73
Unemployed 1.3 0.41 4.07

(%) Reference group, *p-value is significant at <0.05
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(3) Multivariate logistic regression analysis

An attempt to identify the best model for nutritional status
analysis was presented in Table 4.18. That involved a selection of the independent
variable to be included into the multiple logistic regression model from the literature
review, or from the results of the univariate analysis. The independent variable had to
be significantly correlated with the dependent variable, with p-value<0.10. The
backward stepwise was performed to determine association between factors and
nutrition status. Some independent variables that made model unreliable were excluded
and the results were presented by adjusted odds ratio (aOR) with corresponding to 95%
confidence level (Table 4.19)

After adjusting for the eating habit (predisposing factor), the
multivariate logistic regression model showed that the low level of physical activity (a
predisposing factor), receiving information from teachers (enabling factor) and the
living arrangement (parents) (reinforcing factor) had a statistically significant
association with the adolescents’ nutritional status. The result for low physical activity
gave an aOR (95% confidence interval) 18.5 (5.58-61.64), receiving information from
teacher 0.5 (0.25-0.88) and living with their parents 3.8 (1.22-11.78).

Table 4.19 A multivariate logistic regression analysis of the factors associated with
nutritional status (Normal weight® versus overweight/obesity)

) 95% CI of aOR
Variables aOR p-value

Lower Upper

Low physical activities (Moderate & High®)  18.5 558 61.64 <0.001*
Receive information from teacher (No®) 0.5 0.25 0.88 0.018*
Live with their parents (Guardians®) 3.8 122 1178 0.021*
Poor eating habit (adjusted) (Fair &Good®) 1.9 0.97 3.99 0.060

(%) Reference group. *p-value is significant at <0.05
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4.2 Discussion

4.2.1 Discussion of research methodology

Research design: the present study is a cross-sectional research
designed to examine the impact of supportive factors (classified as predisposing factors,
enabling factors and reinforcing factors) affecting nutritional status of adolescents aged
15-19 years attending 5 schools in Sisattanak district. The hypothesis tests in this study
are the predisposing factors, enabling factors and reinforcing factors have a relationship
with nutritional status of adolescents and these factors can predict nutritional status of
them. The study has been conducted at one point in time, involving the analysis of data
describing the current situation of the phenomena of interest.

Sample: the subject of the study were 300 adolescents aged between
15 and 19 years olds attending 5 secondary schools in Sisattanak district. A random
sampling procedure was followed to recruit schools from this region in Vientaine
capital, and then random selection of one class, in each grade level, in the selected
schools was followed. Although random sampling at the individual level would have
been methodologically, a better method to recruit the study population from classes, all
students in the randomly selected classes were considered as a sample, the calculations
showed that the study needed a sample size of at least 250.

The statistical method in this study ensured that the sample size was
a good representation of the population (15-19-years-old adolescent studied in the
schools located in Sisattank region) to be studied, and it was generalized enough to
decrease selection bias. Furthermore, the sample of the study was a relatively
homogenous group in terms of demographics, which allowed examination of the factors
related to eating patterns and lifestyle behaviors among the different subgroups such as
weight status, and concerns of source of information with a more accurate approach.

Research instruments: the present study based on the questionnaire
for self-administrative answering. Researchers use self-reported general characteristic,
knowledge, attitude, eating habits and lifestyles as elements of nutritional assessments.
For assessing eating habits by using self-administered food frequency questionnaires to
assess the weekly frequent consumption of food items (that was based on the food
groups and other food items which can be reflected good and poor eating habits such
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as desserts, ice creams, puddings and chocolates) can predispose to inaccuracy of the
actual item consumption (67). Moreover, under reporting of some food items were also
observed among underweight and overweight/obese adolescents, compared to their
normal-weight counterparts. This is in agreement with previous research (68).
Inaccuracies in self-reported dietary energy intake data were also recognized compared
with other methodologies such as the food behaviors questionnaire: 24hours recall that
the traditional dietary assessment methods typically use to measure dietary intake ©9).
In order to eliminate inaccuracies and to make sure questions were understood and
answered accurately; data collectors reviewed all completed responses with participants
during the survey.

In order to accomplish the present survey’s goals, the questionnaire
included two types of response formats, the closed-ended and open-ended formats. The
response formats to open-ended questions were specified using groupings to answers
according to participants’ answers to questions. In this study, the use of open ended
questions could be of simpler to use because the number of potential responses where
large. In addition, this format could shorten questionnaire response time for the
respondents. However, the survey used more close-ended formats, compared to the
open-ended format. This is because the use of the open-ended questions may not be
truly reflective of responses by participants with fewer writing skills, which was noticed
during the pilot study and the pretesting of the questionnaire. On the other hand, the use
of the close-ended questions in this survey allowed for responses in standard categories.
Responses were also easier to code and analyses.

In order to assessing the nutritional status, the researcher used the
bathroom weight scale and height scale. All of processes the accuracy of the scale was
checked by recalibrating it with a standard weight and height according to a standard
procedure. Then, calculated the Body Mass Index (BMI) based on weight-for-height
(kg/m?), then compare with BMI children Graph for age from WHO-NCHS and get Z-
score. For this process, we have limited the BMI per age for Asian (Expanded tables
for constructing national health cards for Asian). So, researchers had to follow the BMI

for age in WHO standard and classified the BMI for age status of the samples.
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4.2.2 Discussion of research findings

There are many factors might relate with nutritional status. There
was a study of Badrilaily 2008 which identified factors contributing to the nutrition
status of adolescents in Indonesia. The study showed that some factors related with
nutritional including age, grade of class, nutritional knowledge, attitude about nutrition,
family size, accommodation type, caretakers, family income, occupation parents,
information, aid from school ©2).

The discussion on these related factors to nutritional status of
adolescents’ secondary school age will be presented as followed.

(1) Nutritional status of adolescents

In developing countries undergoing rapid economic growth such
as Lao PDR, a nutrition transition is observed, with a progressive change of patterns of
nutrition related diseases, which allow both under-nutrition and over-nutrition to co-
exist. As the current study showed the nutrition of adolescents in Loa PDR, there are
both underweight and overweight problem situation. In the pass, Laos PDR was fell
into the situation in which controlled by other countries and Lao people was struggled
with the poor, hunger, poverty and lacked of developing. Lao people had concerned
about high prevalence of malnourish especially for children had underweight, stunting
and wasting. With the result of that, there are not only the prevalence of underweight
still high but also there are increasing of overweight/obese dramatically. This could be
referred to the fact that Sisattank’s populations are coming from different regions,
which could affect the urban city and modernization at the city level.

Using the 2007 WHO BMI for age (Z-score) reference data, the
prevalence of overweight and underweight in Sisattanak adolescent secondary schools
was recognized. The present findings of BMI for age (Z-score) status demonstrated that
about 10.3% of adolescents are underweight, 14% are overweight and 9.3% are obese.
Comparison of prevalence data in this study with those from a study in Saysettha
located nearly district of Sisattanak (n= 203) that was carried on in 2015 by 2 showed
a higher prevalence of underweight status among adolescents (34% vs. 10.3%) and a
lower prevalence of overweight/obese status (12.8% vs 23.3%). The Saysettha data of
Phouapanya and her colleagues used the difference aged group that was used in the
present study. Phouapanya data included adolescents from schools that located in
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Saysettha district. However, the data did not include a population from Sisattanak
district at all, so the present finding could be a baseline of prevalence rates for
underweight, overweight and obesity in Saysettha adolescents 12,

Moreover, the study in Kuala lumpur of Malaysia by Maryam
Zarei et al. in 2014 © found that more than one-third of the respondents (43.6 %) having
normal weight while 14.9% being underweight and at the same time 41.5% of the
respondents perceived themselves as overweight and obese. The study of Bupe Bwalya
in 2015 7 focus on the female Adolescent age 15-19 years in Zambia revealed that
proportion of prevalence of underweight was high 13.7 % and 9.4 overweight/obese.

Based on the finding we can assume that adolescents still
concern with the underweight situation, nevertheless the dramatically rising the
prevalence of overweight/obese. This could be referred to the fact that Sisattank’s
populations are coming from different regions, which could affect the urban city and
modernization at the city level, and consequently, affect knowledge and concerns about
body image. As mentioned above, body size competition is also well-known among
young children. In addition, media concerns of body image were demonstrated in the
present study.

(2) Predisposing Factors
O General characteristics
Grade of class and age: this research found that there was no

significant relationship between grade and nutritional status (p-value > 0.05). This
study revealed that being higher level of study was found to be an important predictor
of underweight, this might be due to as age increases adolescents might access food
easily by themselves, and on the other hand as age increased adolescents become more
matured. However, the prevalence of underweight were found to be higher in older
aged, this might be due to the difference they might be having the influent by teenage
fashion for take care their appearances. That may be explained by the fact that they try
to intense fear of gaining weight or becoming fat, even though underweight. Generally
restrict the number of calories and the types of food they eat. Some people with the
disorder also exercise compulsively, purge via vomiting and laxatives, and/or binge eat.
However, these finding differ from previous studies where grade (level in school) was

significant association with body weight status (nutritional status) (p-value < 0.05) ®.
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The difference results of the research by Esimai OA (43) which
studied that there was significant difference in the mean BMI by age group of
adolescents. Moreover, the association between early adolescence and the prevalence
of underweight was higher while the early adolescence had the prevalence of stunting
was higher (p-value =0.02); low BMI and period of adolescence (p-value =0.014).
Similarity with the result of adolescent nutrition survey Nepal “4 was found that the
figure is slightly higher among early adolescents 33% and 27% among late adolescent.

Gender: the proportion of boy and girl respondents were the
same 150 people for each sex. In the study, the proportion of boy underweight (11.3%)
higher than girl underweight (9.3%). This might be due to variation of maturation time
in boys and girls, for which girls reached maturation earlier than boys. The difference
of prevalence in underweight by sex was also demonstrated by study done in Indonesia
i.e lower underweight 20.59% and 24.53% among boys and girls respectively ©?),
However, this study also found, the rate of healthy weight boy (64%) lower than girl
healthy weight (68.7%). Although the proportion overweight (24.7%) boy higher than
girl (22%). This study did not find any significant relationship between gender and
nutritional status of adolescents (p-value >0.05).

Results of this study not agree with those reported by Maryam
Zarei et al. ® who investigated the nutritional status of adolescents attending the Iranian
secondary school. The study found that there was a significant association between
gender and BMI (p-value< 0.01), 20% of males were severely thin compared to 17.1%
of the females. In contrast, 16.4% of females were overweight compared to 12.7% in
males. In addition, significantly more females were overweight/obese than males (p-
value < 0.05).

Birth order: the results of the present study showed that no
differences were found in birth order, between the underweight, normal-weight and
overweight groups. When considering the nutritional status in detail, there were higher
prevalence of underweight and overweight among adolescent who are an only child in
their families. It can be due to their parents let their children have their way all the time
and spoil them to do anything that they want although those things may not be good for
their health. It is a result that is consistent with previous research by Lokeesan V. et al.
48) found that no association was seen for underweight though the proportion increased
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with an increase in birth order. Birth order was statistically not significantly affect the
nutritional status among the adolescents.

Number of siblings and number of household members: the
present study showed that there was no statistically significant relation between number
of sibling, number of household member and nutritional status (p-value >0.05). Based
on the result of this study, it can be showed that the less of number of siblings (<3
people including themselves) and household member (2-4 people) had more prevalent
of underweight (22.1% vs 12.6% respectively) and overweight (51.7% vs 24.4%
respectively). It can due to when the number of children and household members are
less the parents tried to allow the children to choose foods they like to eat because
nowadays everything was changing most of people to challenge with rush hours for
travelling to work or school. Most of people did not have time to prepare food for their
family, they liked to buy the prepare food or junk food for their children because it was
easier way to do for their family. This finding is differ from previous study of
Himashree B. “”) was observed a statistically significant difference were 36.5% and
thinness 31.72% of children with stunting belonged to families with more than 5
members (p-value <0.05).

Daily allowance: the results of the present study showed there
was no statistically significant association between the daily allowance and nutritional
status of adolescent. The proportion of overweight in the adolescent (48.6%) who got
daily allowance >10,000 kip was higher than adolescents who less than 10.000 kips
(19.4%). It could be due to the fact that most adolescents who have money allowance
higher are mainly whose from better socioeconomic status and the greater money
enables students to purchase any food they like without thinking about quality nutrients
of food. Therefore, the affluent money for snacking can facilitated the students to
choose the quality of food’s snack.

It was not relevant with the recent study of Mirzawati Latifah
“8) that there was relationship between the pocket money and nutritional status (p-value
=0.04) and in another research by Dokkhem in Bangkok in 2011 “9). showed that there
was a significant association between the pocket money per day towards the body shape

of student (p-value = 0.024) at 0.05 level of significance and significantly higher
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percentage of overweight and obese children (80%) received Bath 150 or more when
compared to underweight children (20%).
O Knowledge of nutrition

The results found that there were no significant association
between knowledge on nutrition and nutritional status of respondents (p-value >0.05).
Although, majority of respondents had good nutrition knowledge, but did not use their
knowledge to make healthy food choice. However, the informants showed a lack of
knowledge about important nutrition problem. For example, as much as almost of 50%
of respondents did not know that they should had breakfast every day for prevent
gaining weight. Avoiding breakfast can lead to overweight/Obese and less appetite for
needed food children need for their normal working of metabolic and growth of the
body.

Similarity with the according to Phouapanya V. ®?, the
research found that there was no association between nutrition and knowledge toward
nutrition (p-value >0.05). Conversely, the another research of Kinyua L.W. ©% about
the association of nutrition knowledge and nutrition status was not significant at (p-
value = 0.549).

O Attitude toward nutrition

The present study showed that Adolescents who had moderate
and good attitude toward nutrition had higher prevalence of overweight/obesity when
compared to those who had poor attitude. Attitude level toward health and nutrition had
no association with nutritional status (p-value >0.05). This could be attributed to the
fact that attitude does not directly influence nutrition status but help to promote healthy
eating habits by influencing food choices. The fact that nutrition status is a sum total of
interlinked factors attitude indirectly contributes to nutrition status but attributes such
as quality and quantity of food directly influences nutrition status over a period of time.
Food choices therefore are presumed to promote healthy lifestyle and consequently
healthy status when positive nutrition attitude is based on long term healthy benefits of
good dietary practices.

Result of this study agree with those reported by Kinyua L.W.
®9 who investigate about the Association between Attitude with dietary practices and

nutritional status, results showed a positive relationship but not significant (p-value=

Ref. code: 25606017090082UMH



79

0.566) and it means that students with positive attitude did not necessary have good
nutrition status.
O Eating habits

Good eating habits are one of the key factors of a healthy
lifestyle. Nutrition behavior depends on cultures and traditions because they determine
preparation methods and specific dietary restrictions. That can have an impact of
nutrition patterns and societies’ health at large. The finding of this study showed that
more than half of the subjects did not have an appropriate eating behavior and got poor
eating habits (67%). More understandably, respondents with poor eating habits had a
higher percentage of overweight/obesity. The relationship between the eating habit and
nutritional status was significant (p-value <0.05). They did not know amount of which
kind of food they should always have, and which kind of food they should not have.
Therefore, the eating habit of adolescent consumed high diet diversity.

This results of this study was similar with the research of
Saimuang S. Y focused research in Kamphaengphet district and found that there was
a significant association between food behaviors towards obesity among children in
early elementary school (p-value = 0.026) at 0.05 level of significance.

O Physical activities

The present of study found that there was strongly significant
associated between physical activities and nutritional status of adolescents (p-
value<0.001). The adolescents with low level of physical activities were more likely to
be overweight/obese than adolescents with moderate and high level of physical
activities. Although lack of physical activity increases the risk of obesity, being
overweight also is associated with poor physical fitness. We found that overweight
adolescents generally had poorer physical fitness than their normal weight counterparts.
This result is in agreement with Yvonne 2 Wake studied cultural and lifestyle-related
factors that affect obesity in school-aged children living in England and France. The
study found that there were significant differences (p-value < 0.01) in the levels of out-
of-school physical activity undertaken by the French children and that of the English
children.

When we looked at the percentage of sedentary behavior,
classified by hour, it was found that about 17.3% of adolescents did not move more
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than 6 hours. The sedentary lifestyles and poor diets and nutrition are increasingly
becoming leading causes of mortality. They double the risk of cardiovascular diseases,
diabetes, and obesity, and increase the risks of colon cancer, high blood pressure,
osteoporosis, lipid disorders, depression and anxiety. These are the health risks that
have to be addressed by promoting healthy and active lifestyles in school-aged
adolescents.

After adjusted odd ratio by eating habit, there was strongly
relationship between physical activities and nutritional status. Adolescents who had low
level of physical activities were 18 times more likely to be overweight/obese than those
had moderate and high level of physical activities (AOR: 18.5, 95% CI: 5.58-61.64).
Similarity with Desalew A. et al. in eastern Ethiopia 2017 (53) revealed that children
had not engaged in regular physical exercise (AOR = 3.8, 95% CI: 1.5, 9.8) were
significant associated with overweight/obesity risk.

(3) Enabling Factors

Source of information toward nutrition and health: This study
revealed that sources of nutrition information were a significant enabling factor
determining the nutritional status of adolescents, especially when the information came
from teachers in school (p-value<0.007). Underweight (7.0%), normal-weight (75.4%)
and overweight/obese (17.6 %) adolescents received nutritional information from
teachers. Teachers are among the most important influences in the lives of school-aged
children, yet relatively little emphasis has been placed on examining the potential role
teachers may play in facilitating adolescent health promotion efforts. According to a
study conducted by researchers at Columbia University's Mailman School of Public
Health, and published in the Journal of School Health, teachers provide valuable
information to school personnel about the health issues that are important to
adolescents.

Other sources of nutrition information were not significantly
associated with the nutritional status of adolescents, even though most of them received
health and nutrition information form social media 88.3%, followed by television
65.0%. This may be due to the easily accessible to social media through cell phones,
computers or tablets. These ways could be explain that social media and television are
sources of healthy eating information, but at the same time it could facilitate unhealthy
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eating behaviors. It was reported that young person’s food choice are influence by
commercial advertisement for low nutritive foods. Most of the food advertisements are
high in fat, sugar, or sodium; while almost no advertisements are for healthy food such
as fruit and vegetable. In addition, it was indicated that nowadays there was a lot of
confusing surrounding what constitutes a healthy diet, a particularly food good or bad
for health, the merits of diet or food which sometimes is not scientifically confirmed.
Such conflicting nutrition messages can lead to confusing and misinterpretation,
causing individual unhealthy eating patterns.

Differently with the study of Mundie D. ®® do the research about
the correlation between demographic, socio-economic factors and the knowledge,
attitude and practice of primary care given. The research found that the sources of
nutrition information relied on by the respondents were community health workers
(41%), media (29%), school feeding program (24%), health facilities and seminars
(6%). Those results were showed that no association between the source of nutrition
information and the knowledge level at the 0.05 level of significance (p-value =0.14).

After adjusting odd ratio for eating habits, a significant
relationship was found between the source of nutrition information and the nutritional
status. Adolescents who received nutrition information from teachers were better able
to prevent overweight/obesity than those did not (AOR: 0.5, CI: 0.25-0.88).

(4) Reinforcing Factors

Caretakers. Most adolescents lived with parents (76.3%),
separated family (only father or mother) (9.3%), and guardians (relatives) (14.3%). The
results of this study found significantly association with nutritional status and had more
the prevalence of malnutrition especially overweight/obese (p-value <0.05). The
adolescents living with their parents had more chance to be malnutrition than those not
living with parents. This may due to their parents allowed their children to choose foods
they liked to eat including fast food, food with high sugar and salt containing. This is a
mistake, parents should respect their children’s food preferences. Making their own
food selection with their parents’ advice, it is a way for children to learn about nutrition
and to develop good and healthy eating habits. It was relevant with the recent study of
Badrilalaily, 2008 ©? shown that people taking care students were significant
associated to nutritional status (p-value <0.05).
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After adjusting odd ratio for eating habit, there was a statistically
significant relationship between adolescents’ living arrangement and their nutritional
status. Adolescents living with their parents were 3.8 times more likely to be
overweight/obese than those not living with parents (AOR: 3.8, Cl: 1.22-11.78).

Parents/guardians’ education: the result of research found there
was no significant association with educational parents/guardian and nutritional status
of adolescents (p-value >0.05). Education levels of parents/guardian in this study were
found to be quite high. More than 90% of parents/guardian with completed college or
university and less than 10% completed high school or lower. In addition, the results
also revealed that the prevalence of overweight happened in the group of parents with
upper high school and were found to be important predictor for overweight of study
participants. It may be due to their parents who had high education level affect income
and would have a good job. So, they did not have time to take care their children and
would effect to nutritional status of their children.

In Contrary, this finding was comparable to the study done by
Roba KT, et al, ®” concluded that adolescent girls who were from an illiterate father
were more likely to develop under nutrition (thinness) compared to those born from
fathers of college level training (p-value<0.001) and those daily laborer fathers were
twice more likely to be undernourished compared to those adolescent girls from
merchant fathers (aOR=2.7, ClI. 1.48-4.8, p<0.001). As similar of the research of
Silabutra & Ramosoota (32) found that the guardians was significantly association with
nutritional status (p-value<0.05). This research has shown that education level of
parents are influenced directly to the nutritional status of children and high income of
parents.

Parents/guardians’ occupation: the current study expressed
that the occupation of parents/guardians were not associated with nutritional status (p-
value >0.05). However, according to the results, adolescents whose parents/guardian
with no job have more prevalence to be overweight/obese rather than whose
parents/guardian have a job. In contrast, the research of Lola Adekunle 9 found that
the prevalence of malnutrition was strongly related to the father’s occupation (p-value
< 0.05). In addition, the research of Roba KT et al " shown that occupation of

caregivers was associated with nutritional status of adolescent (p-value<0.01).
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CHAPTER 5
CONCLUSIONS AND RECOMMENDATIONS

Adolescents are future leaders of a nation and healthy adolescents are
fundamental to nation’s development. Adolescence is also a period when they form
lasting eating habits and physical activities that can affect their physical and intellectual
development in the future. Being in school provides the school with an opportunity to
contribute to the adoption of healthy lifestyles. It is therefore important for school-based
intervention programs that can be conducted to improve the nutritional status of their
children. For a start it should be mad compulsory for all students to participate in
physical education classes. Furthermore programs on improved dietary habits could be
incorporated into sciences with emphasis on the selection of easily available local
foods. Intervention programs to promote healthy body image can be developed among
school aged students to reduce their vulnerability towards distorted body image in later

years.

5.1 Conclusions

The present study is a cross-sectional survey examining the factors
affecting nutritional status of adolescents attended secondary schools in Sisattanak. The
sample consists of 300 adolescents of secondary school in Sisattanak district area. The
sample of this study was constructed by means of a simple random sampling method.
The data were collected by using self-administrative questionnaires for adolescents.
Data collection was conducted from April 01, 2018 to April 30, 2018. Frequency
distributing, chi-square, fisher-test, univariate and multivariate regression were used for
data analysis. In this chapter, the findings of the study are summarized based on the
research objectives and research hypotheses.

The majority of adolescents were 17 years old. Nearly half of these
adolescents were the first child living with 2-4 family members. The study also found
that nearly half of adolescents got daily allowance 10,001-20,000kip. One-fourth of

them took the food supplements during last three months. Three-fourths of adolescents
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lived with their parents. Fathers and male guardians had higher education and better
jobs than mothers. More four-fifth of adolescents got the information about nutrition
and health through social media, followed by television and teacher.

The majority of adolescents had good knowledge of nutrition and a good
attitude toward nutrition. But most of them had poor eating habits and physical
activities, and these two variables were main influences on the nutritional status of
adolescents. In addition, most adolescents living with their parents were more likely to
be overweight/obese than adolescents who did not live with their parents.

The main outcome variable of this study shows that the extent of
malnutrition was high among study participants. The study found that 23.3% of
adolescents were overweight 23.3%, with boys being more overweight than girls.
Underweight was shown in 10.3% of adolescents, with boys being more affected than
girls. This problem should not be overlooked and would require the appropriate public
health intervention.

The results also showed the association between predisposing factors --
general characteristics consisting of grade, gender, age, birth order, number of siblings,
number of household member, daily allowance, history of chronic disease, and food
supplement — and adolescents’ nutritional status. However, the knowledge of nutrition
and attitude towards nutrition were not significantly related to nutritional status of
adolescents.

Also, there was no statistically significant association between reinforcing
factors -- educational and occupational status of parents/guardians -- and the nutritional
status of adolescents.

Only three independent variables -- physical activities classified as
predisposing factors, teachers classified as enabling factors, living arrangement
(parents/guardians) classified as reinforcing factors — were significantly related to the
nutritional status and were adjusted for eating habits (aOR=18.5, 0.5, and 3.8,

respectively at p-value<0.05).
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Limitation of the study

The limitation of our study was that the cross-sectional analysis could not
be used to determine causality between physical activities and overweight/obesity. The
parts of questionnaire referring to the knowledge of nutrition and attitude toward
nutrition may sometimes be consistent with the food frequency questionnaire (FFQ).
That may be due to the fact that the knowledge and attitude about nutrition may not be
reflecting their real eating habits. Also, the anthropometric height measurement may

not sometime follow the standard guideline written in the methodology part.

5.2 Recommendations

1. To address the alarming levels of malnutrition in adolescents, next steps
are urgently needed to identify ways to improve the nutritional status of adolescent in
Lao PDR, and contribute to sustainable development.

2. There is need to enhance nutrition education among the students. School
curriculum may provide common nutrition subjects for all students particularly
disciplines where nutrition and health is not directly or indirectly taught.

3. There is need for enhancing enabling environment where students can
access and exploit sources beyond the conventional classroom set up such as internet
to enable them benefit from wide range of authenticated nutritional information.

4. Eating premises within schools should be guided by nutrition principles
to ensure provision of convenient, nutritious, varied, acceptable and affordable meals
for students to discourage reliance on unhealthy convenient fast foods that expose
students to future health risks that are preventable.

5. Serving healthy food choices for school lunches, limiting availability
and accessibility of unhealthful foods and sugary drinks, and making water available to
students throughout the day are some of the ways that schools can help prevent obesity.

6. Do not allow the adolescents bring the snacks, mobile phone in the
classroom.

7. Physical activities ought to be promoted among adolescents to

physically active daily, or nearly every day, as part of play, games, sport, work,
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transportation, recreation, physical education or planned exercise, in the context of
family, school and community activities.

8. Families as well as the whole community need to get awareness on
nutrition of adolescent through health extension worker and including in routine
facilities service. In addition, family and cultural factors contribute many barriers to
healthier eating and lifestyle. For example, some families do not like to change their
eating habits such as eating together. Families should prepare breakfast for adolescents
before going to school.

9. Collaborate with communities to maximize use of school, to develop
active transit plans (bike, walk to school) and community spaces for physical activity
during and outside school hours.

10. Peer support provides potential for strong linkages and motivation
within students’ networks. Peer who exhibited higher knowledge than younger students
may help disseminate and influence positive nutrition habits within peer networks.

11. Health care providers can be strong advocates for policies that promote
healthy nutrition and physical activity on a local and national level. Training food
service staff in healthy food preparation and food safety can help to eliminate sugar-
sweetened beverages in the school environment or to limit access to them.

12. Future research should include families and schools as they influence
adolescent eating behaviors and lifestyles. For example, research on knowledge among
overweight and underweight parents could help to examine the home environment that
adolescents live in.

13. This should include long-term follow-up and evaluation to assess the
degree of commitment and implications of standardized guidelines assigned to tackle
nutrition-related problems and prevent later chronic health problems.

14. There is a need for a longitudinal study that can further increase our
understanding of the relation between physical activity and obesity, possibly by using

more objective methods of measuring both parameters.
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APPENDIX A

QUESTIONNAIRE ENGLISH VERSION

Height .___Ctm. Weight ID oo

Research Questionnaire
Nutritional status in adolescents

Please answer by ticking (v') in the appropriate 3 andQ, or writing inthe given spaces

Part 1: General Characteristics

O N o g B~ w0 D e

Level of study: a's5 326 037

Gender: 0! Boy 0 2Girl

Age.. ... RN T years

Bitthtorder . ... ... .. A XS W 8 5

RNuamber of5iblin g5, S5, S5 S SN

Number of household members....................cooeiviiiinin... (Including yourself)
Daily alloWanCe............ccoeiieiieieic e (Including yourself)

Do you have any diseases? ['No
(2Yes © If “Yes” what disease?

Q1 Hypertension Q2 Anemia Q?3 Epilepsy
O* Thyroid disease  Q® Asthma Q® Diabetes
Q’others..................
Do you take any food supplements or Vitamins?

O'No

[J2Yes @ If “Yes” what kinds of supplement?
Q! Calcium Q2 Glutathione Q3 L-Carnitine
Q*Whey Protein Q°® Vitamin C Q8 Multivitamin

Q7 Collagen Q8Other..................
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Part 2: Knowledge toward nutrition
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building and tissues repairing.

No. Statement Yes2 | Not
1 | Having breakfast every day can prevent you from gaining
weight.
2 | Eating a lot of sugar and sweet food can keep you healthy.
3 | Eating raw meat can help to strengthen the immune
system.
4 | Itis not necessary for overweight people to do more
physical activity when compare to normal weight people.
5 | Eating a variety of vegetables regularly is a way to reduce
the risk of obesity.
6 | Fruits and vegetables are rich in vitamins and mineral
which are benefit for health.
7 | Processed foods are a major source of salt, it is a risk of
hypertension.
8 | Eating burnt animal meat can caused cancer.
We should consume a lot of ice-cream and Coca-Cola
9 | contain high sugar because they are healthy source of
energy.
10 | You can eat fried foods and fats as much as you want, it is
good way to keep you fit.
11 | The main nutrient in milk is calcium, it benefits for bone
development.
12 | Potato chips is the best resource of energy and can keep
you healthy.
13 | Fried foods contain high fat that protects the body from
illnesses.
14 | Drinking water at least 8 glasses per day, it can help your
metabolism working well.
15 | Protein-rich foods are very important for body muscle
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Part 3: Attitude toward nutrition
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Please read the statements below, and indicate how the statementapplies to your attitude.

1= Strong Disagree 2= Disagree 3= Uncertain 4= Agree 5= Strong Agree

NO Statement @ Strong disagree -to- ®
Strong agree

1 Eatlng the adequate amount of food and ol eoloe!lael e
exercise can help us to be healthy.

9 Fast food like fried chicken is not good to eat ol eoloe!lael e
every day.

3 Replacing normal diet with junk food does not ol oloe!lael e
affect to your health.

4 Deep fried is h_e_althler cookl_ng method when ol oeloe!lael e
compare to boiling or steaming.
| have to make an effort to drink milk every

5 | day because drinking milk can help bone O | @ 0| ® | 6
growing.

5 It is important to gklp meal if you want to o oloe!lael e
maintain your weight.

7 (Ljnhealthy diet is a risk factor for various olol ol el e

iseases.

8 | Eating more fruits is good way to gainweight. | ® | @ | @ | @ | ®

9 Dlgts and exercise is the best way to lose ol oloe!laol e
weight.

10 Eat_mg vegetarian diet can help you losing o oloe!laele
weight.

11 Slim person looks more beautiful when o oloe!lael e
compare to fat person.

12 | Balanced diet is not essential for adolescents. O @ 6|  ® 06

13 It_|s not easy to achieve a balanced diet if you ol oloe!laol e
still eating unhealthy foods.

14 Eating a variety _o_f foods in moderation is key ol eoloe!laele
to balanced nutrition.

15 The necessity of eating main meals if you o @ ) ® | ©
want to lose weight.
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Part 4: Eating habits toward nutrition

Last 4 weeks, frequency of times you ate following food on average is

Average -Ir_r:(r)r:ﬁ/h Times/week Times/day Number
No Statement portion |Never of
size 13 | 1 |24 56 | 1|23]|45]| 6 | Portion
. 1 cup/
1 | Ice-cream, Choc ice 125 ml
5 Fried chicken, potato | 1piece/
chips 200mg
3 | Yogurt’s drink/ milk ﬁ%‘gfﬁ{
4 Pickled fruit/ 1sachet/
Vegetable 125mg
5 Bakery, Cake 1slice/
(chocolate, milk) 60g
5 Fizzy drink a bottle | 1bottle/
(free sugar free) 300ml

7 | Eggs as boiled, fried |1 medium

Cracker, Crisps snack| Sachet/

8 (potato, popcorn) 50mg
Medium
9 | Fresh vegetables serving
(100mg)
. 1piece/
10 | Pizza, hamburger 240g
Medium
11 | Fresh fruits serving
(100mg)
e Medium
12 H(;?l? tI)IepI:d Beef, serving
P y /120g
Low fat: chicken, Medlym
13 fish serving
/ 1209

Papaya salad, noodle | Medium
14 | salad with fermented | serving
fish /1209

o 1 cup/
15 | White rice 158¢
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Average Tlmi/h Times/week Times/day | number
No Statement portion |Never-1o" of
size 13 | 1 | 24| 56 |1|23]|a5|x | Portion
lcup/
16 | Instant noodle 220g
lcup/
17 | Tea/ coffee 150g
18 g:ahrocolate or candy 1bar/30g
19 Fried of Hot dogs, 1plate/
meat ball 1509
Uncooked food Med_|um
20 serving/

( Larb, som mou)

100mg
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Part 5: Physical activities
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Questions | Response
Section 1: Activities at school
Do you play vigorous-intensity sport like runnin ves O
you play vig y Sp ARG, | No (32 2 (Skip go to P4)
P1 football at school for at least 10 minutes 5 K
continuously? P2 ............ days/ wee '
' P3(a-b)........ hrs:......... mn /time
Yes Ot
Do you play moderate-intensity sport like brisk No 32 22 (Skip go to P7)
P4 walking, cycling, swimming, volleyball at school | P5 ............ days/week
for at least 10 minutes continuously? P6 (a-b) ........ hrs:......... mn per
time
Section 2: Travel to and from places (to school, for shopping, to market)
Yes O}
> .
Do you walk or ride a bicycle for at least 10 NENIISR > (Skip go to P10)
P minutes continuously to get to and from places? P R days/week
Yo P ' P9 (a-b)........ hrs:......... mn per
time
Section 3: Recreational activities (about sports, fitness and leisure)
Do you play vigorous-intensity sports, fitness and Yes O .
. A : L4y No % 29 (Skip goto P13)
leisure activities like running, football, weight
P10 e . g Pl ... ....5 days/week
lifting. ....outside school for at least 10 minutes P12 )
" (a-b)........ hrs:......... mn per
continuously? .
time
Do you do any moderate-intensity such as brisk Yes O .
. . 2 No (32 29 (Skip go to P16)
walking, cycling, swimming, volleyball, rattan ball
P13 - - LA .. £ days/week
outside school for at least 10 minutes
) P15 (a-b) ........ hrs: ......... mn per
continuously? s

Section 4: Sedentary behavior: Sitting or reclining at home, getting to and from places,

travelling (in car, bus, train), reading, playing cards or watching television, but do not include
time spent sleeping.

P16(a-
b)

How much time do you usually spend sitting or
reclining on a typical day?

vigorous-intensity : Breathe deep and rapid, sweat break after 5 minutes and can’t speak
moderate-intensity: Breathe deeper, sweat break after 10 minutes and can speak
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Part 6: Enabling Factors

1. How did you receive information about nutrition and health on following
topics for the last 3 month (multiple answer)
Q! Non Q2 Text book Q3% Newspaper /Magazines
Q*Television Q° Radio Q% Family members
Q' Teacher Q8 Friends
Q°f Social media (Facebook, line, Instagram)
Q9 Healthy Learning program activities in community
O Healthy Learning program activities in school
Q2 Other (Specify)...............

2. Which of the sources mentioned above provide you with the most
information? Rank in order 1, 2 and 3 of their importance source)

1= The main source 2= the second source 3=Therare
source

Q... Non Q2w Textbook Q3 ....... Newspaper /Magazines
©2 ». 5. Television O° ...... Radio ©d W Family members
OIS Teacher Q8&......Friends

@F..... 5.9 Social media (Facebook, line, Instagram)

Otk .o Healthy Learning program activities in community

O N & Healthy Learning program activities in school
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Part 7: Reinforcing Factors
1. Who do you live with? (in last 3 month)

QO Mother O Father

Q Guardians (Grandfather, grandmother, uncle and aunt)
2. Educational Mother

3! No school 2 Primary school 3% Secondary school

4 College/University  (3° other (specify)....................
3. Educational Father
! No school 2 Primary school 3% Secondary school
4 College/University  (3° other (specify)....................
4.Educational Guardians (if not father or mother response to the question)
' No school 2 Primary school 3% Secondary school
3% College/University  (3° other (specify)....................
After entry this part please skipping to Q 7 (Guardians Occupation)
5. Mother Occupation
' Farmer 2 Own business 33 Government officer
4 worker [° Housewife % other (specify)............
6. Father Occupation
' Farmer 2 Own business % Government officer
4 worker % Unemployment (3% other (specify)............
7. Guardians Occupation (if not father or mother response to the question)

! Farmer 2 Own business 2 Government officer

4 worker % Unemployment (3% other (specify)............
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Observation form

Environmental surrounding school

Number of food shop in school:

. Type of food:

How about Prize

Number of food shop outside school:

Policy involve with Foods and Nutrition at school:

Having campaign with promoting nutrition for students

. What are the malnutrition issues in your school

. What is your plan to deal with student malnutrition
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APPENDIX B
QUESTIONNAIRE LAO VERSION
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APPENDIX C
BMI FOR AGE GROWTH CHART Z-SCORE FOR BOY 5-19
YEAR OLD

BMIi-for-age BOYS

5 to 19 years (z-5cores)

BMI (kg/m)

380 380 389 36849
12 13 14
Age (completed months and years)

1480 3
10 11

2007 WHO Reference

Source: World Health Organization 2007 (71)
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APPENDIX D
BMI FOR AGE GROWTH CHART Z-SCORE FOR GIRL 5-19
YEAR OLD

BMI-for-age GIRLS

510 19 years (z-scores)

World Health
. Organization

(] B & 36
10 11 12 12 14

Age (completed months and years)

2007 WHO Reference -

Source: World Health Organization 2007 (71)
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APPENDIX E
FORM OF PARTICIPANT INFORMATION SHEET
(ENGLISH VERSION)

Title of research project “Nutritional status of adolescents attending secondary school
in Sisattanak District, LAO PDR”
Principle researcher’s name Miss Sonemany Keolangsy Position: Students
Office address Sisattanak Health Office address at Thadeua Road, Ban Chomphet,
Sisattanack district, Vientiane Capital, Lao PDR
Home address: Amone village, Saysettha district, Vientiane Capital of LAO PDR
Telephone (office): 021212611 Telephone (home): 021461418
Cell phone: +8562059242777/ 0066992351800 E-mail: Sonemany.k@fph.tu.ac.th
1. You are being invited to take part in a research project. Before you
decide to participate it is important for you to understand why the research is being
done and what it will involve. Please take time to read the following information
carefully and do not hesitate to ask if anything is unclear or if you would like more
information.
2. Brief background, Rationale
Adolescents experience a period of transition a rapid physical growth,
psychological development and social maturation from childhood to adulthood.
Adolescents from resource constrained communities have limited access to and
availability of healthy foods and health care services, which puts them at higher risk for
poor nutritional health. Although, mortality rate of this group was low comparing with
other age’s group. So, they have been a low priority in term nutritional status assessment.
In context of Laos, there is very limited data access to the nutritional status of
adolescents in general. Thus, this research project involves evaluate the nutritional status
of adolescents attending secondary school in Sisattanak district Lao PDR.
3.0bjective of the project: To assess the nutritional status and its factors
related to the nutritional status of adolescents attending secondary school in Sisattanak
District, Vientiane Capital of LAO PDR.
4.Details of participant.
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4.1 Characteristics of participants
The adolescents who aged between 15 and 19 years and are in grade 5
to grade 7 at five secondary schools in Sisattanak district, Vientiane Capital, LAO PDR.

Inclusion criteria: Adolescents who are from 15 to 19 years and grade
5-7 at the five schools that will be considered eligible for this study.

Exclusion criteria: Adolescents who are pregnant at the time of data
collection or who are absent from school at time of data collection.
4.2 Sample size
Total adolescents attending secondary school in Sisattanak district,
Vientiane Capital, LAO PDR is 1,811. The prevalence of Overweight and obesity of
the secondary school students’ age 15-19 years was 13 % (BMI for age >23.0 kg/m?).
The sample size will be estimated by using simple random sampling formula then we
estimated sample size after adjusted for size of population(n,) and increased the
attrition rate by 10 % of total sample size. So we will get the final sample size is 300.
4.3 Sampling technique.

The sample size is allocated to sex, study level and schools
according to the number of students. The calculated sample size will be distributed with
equally number of student in each school (i.e., Phanmanh School, Phiawat School,
Chanthaviphone School, Vitaya School and Sisattanak School). Finally, the study
participants will be selected by using systemic random sampling from the prepared
sampling frame or student ID.

5.Procedure upon participants
I am voluntary to participate this study as mentioned in information sheet.
| am pleased to answer every single question in the questionnaire for 30 minutes. Data

collection forms will be destroyed after the report has been completely done.
6. Research activities which involving you volunteer to participate in this
research project will be as following
O You will be explained about the risk and inconvenience that may be
occurred during the research.

3 You will be informed about the benefits you may receive form the

research.
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3 You will have the opportunity to ask about the research and its related
processes.

O You can withdraw from the research in any time without any impact.

3 If you voluntarily agree to be a respondent, the researcher would like
you sign a written informed consent form.

O Then the researcher will ask you with a set of questionnaire, you have
right in deciding to participate in the research without enforcing and cheating.

7. Screening for participants to this study is voluntary and you can
withdraw from the project at any time without any explanations that won’t affect
yourselves.

8. This won’t be the risky to your physical, mental, social and economic or
your belief, but you may spend about 30 minute to answer the questions.

9. This study will be not directly benefit only you, but the result of this
study will be useful for your family members and community, the information will use
to develop an intervention to prevent and manage in public health nutrition for
adolescents in Lao PDR.

10. Participation to the study is voluntary and participant has the right to
deny and/or withdraw from the study at any time, no need to give any reason, and there
will be no bad impact upon that participant.

11. If you have any question or would like to obtain more information,
please contact the researcher Ms. Sonemany KEOLANGSY at Sisattanak Health Office
address at Thadeua Road, Ban Chomphet, Sisattanack district, Vientiane Capital, Lao
PDR or mobile phone number +86520 59242777 at all time. If the researcher has new
information regarding benefit on risk/harm, participants will be informed as soon as
possible.

12. The researcher will use the coding system to keep the answer
confidential. We will never expose the name of the respondents. The researcher will
explore, interpret and note down all the information obtained by himself avoiding
revealed off the respondents’ confidentiality enter the data him/herself and with the
help of expert. After that we will analyze data and elucidate. The hard copy of the data

collection forms will be destroyed after the report has been completely done.
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13. In answering the questions or any data collection, the researcher won’t
disturb much of your time, so there will be no Compensation in participation to this
study.

14. If researcher does not perform upon participants as indicated in the
information, the participants can report the incident to the National Ethic Committee
for Health Research, Office address at Samsenthai Road, Ban Kaognot, Sisattanack
district Vientiane Capital, Lao PDR. Tel: +85621214012, 250670, Fax: +85621 214012
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APPENDIX F
FORM OF PARTICIPANT INFORMATION SHEET
(LAO VERSION)
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APPENDIX G
INFORMED CONSENT FORM (ENGLISH VERSION)

I who have signed here below agree to participate in this research project
Title: “Nutritional status of adolescents attending secondary school in Sisattanak

district, LAO PDR”

Principle researcher’s name Miss Sonemany KEOLANGSY
Contact address: Amone village, Saysettha district, Vientiane Capital of LAO PDR
Telephone: 0992351800, 0085620 59242777

| have (read or been informed) about rationale and objective of the project,
what | will be engaged with in details, risk/harm and benefit of this project. The
researcher has explained to me and I clearly understand with satisfaction.

I willingly agree to participate in this project and consent the researcher to
response to the questionnaire until the interview finish.

| have the right to withdraw from this research project at any time as | wish
with no need to give any reason. This withdrawal will not have any negative impact
upon me.

Researcher has guaranteed that procedure(s) acted upon me would be exactly
the same as indicated in the information. Any of my personal information will be kept
confidential. Results of the study will be reported as total picture. Any of personal
information which could be able to identify me will not appear in the report.

If I am not treated as indicated in the information sheet, | can report to
the National Ethic Committee for Health Research, Office address at Samsenthai
Road, Ban Kaognot, Sisattanack district Vientiane Capital, Lao PDR.

Tel: +856 21 214012, 250670, Fax: +856 21 214012

I also have received a copy of information sheet and informed consent form

SigN o Sign .o
(et e ) (et )
Researcher Participant
SigN oo Sign .o
(e ) (et )

Witness Witness
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APPENDIX H
INFORMED CONSENT FORM (LAO VERSION)
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APPENDIX |
CERTIFICATE OF APPROVAL

Lao People’s Democratic Republic
Peace Independence Democracy Unity Prosperity

Ministry of Health
National Ethics Committee
for Health Research (NECHR) No OAO NECHR
Vientiane Capitaln%/ 3 /oQOJS;’

Approval Notice

Ms Sonemany Keolangsy

Email: sonemany.k@fph.tu.ac.th
Tel: +85620 59242777

RE: Ethical Approval for Health Research

Title: “Nutritional Status of adolescents attending Secondary school in Sisattanak district,
Vientiane Capital” (Submission ID: 2018.45.Vie)

Dear Ms Sonemany Keolangsy,

The National Ethics Committee for Health Research of the Lao People’s Democratic Republic have
reviewed and approved your research.

Please note the following information about your approved research protocol:

Approval period: March 2018 — March 2019

Approved Subject Enrollment: All school-going adolescents aged between 15 and 19 years who are in
grade 5 to grade 7 at five secondary schools in Sisattanak district, Vientiane capital, Lao PDR

Sponsor: ADB

Implementing Panel/Project Investigator: Ms Sonemany Keolangsy

Please note that the Ethics Committee reserves the right to ask for further questions, seek additional or
monitor the conduct of your research and consent process.

Principle Investigator is required to notify the Secretary of the National Ethic Comnmittee for
Health Research:
o Any significant change to the project and the reason for that change, including an indication
of ethical implications (if any);
o Serious adverse effects on participants and the action taken to address those effects;
o Any other unforeseen events or unexpected developments that merit notification;
e The inability of the Principal Investigator to continue in that role, or any other change in
research personnel involved in the project;

o Any expiry of the insurance coverage provided with respect to sponsored clinical trials and
proof of re-insurance;
¢ A delay of more than 12 months in the commencement of the project; and,
¢ Termination or closure of the project.
Additionally, the Principal Investigator is required to submit a progress report on the anniversary
of approval and on completion of the project.

President of National Ethics Committee for Health Research

e
s

Prof.D(. Douangdao SOUKALOUN

Ref. code: 25606017090082UMH



120

BIOGRAPHY
Name Ms. Sonemany KEOLANGSY
Date of birth August 07, 1990
Educational Attainment Academic year 2012: Bachelor of pharmaceutical

sciences, University of health, LAO PDR

Work Position Technical staff

WORK EXPERIENCE Sisattak Health office, Sisattanak district 2012 until now
Vientiane capital of LAO PDR

HOME ADDRESS Saysettha district, Vientiane Capital of LAO PDR
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