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Low vegetable and fruit intake and micronutrient deficiency has been reported for Thai
children aged three to five years. Many nutrition education programs have been recommended to solve
these problems, especially for preschool children. This study aims to investigate the effect of the novel
nutrition education program on the amount of vegetables, fruit, energy and nutrients consumption in
school lunches of children aged three to five years. United for Healthier Kids is a nutrition education
program that desires to motivate healthy eating via a set of nutrition education tools by encouraging
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CHAPTER 1
INTRODUCTION

1.1 Background

According to the 4" National Health Examination Survey (NHES IV) of
Thailand in 2009, the Prevalence of Food Consumption in Thai Preschool Children
Report shows that the percentage of Thai children aged two to five years old who
consumed vegetables and fruits less than 1 serving per day were 81.7% and 60.9%
respectively (1), whereas in fact, 1.5 servings of vegetable and 1.5 servings of fruit are
recommended per day. The individual food intake pattern is related to family’s
economic status, food habits, food beliefs, and nutrition knowledge together with taste
preference. The report about the transition of nutrition and health in Thailand found
the rapid changes in food intake and lifestyle patterns in Thai population (2). From a
diet rich in cereals, vegetables and fruits, Thai people’s diet preference has changed to
a greater proportion of meat and fat food, especially in younger generation (2). The
change in food patterns led to the changes in types of food, nutrition consumption and
nutritional status. Thus, the imbalance of food intake and requirement can cause
nutrition related health problems. Double burden of malnutrition affects many
developing countries including Thailand. The prevalence of undernutrition in
Thailand has decreased. Meanwhile, the prevalence of overweight and obesity in
Thailand has increased from 5.8% in 1995 to 8.5% in 2009 (1). In addition, the
nutritional status and dietary intakes of six-month-old to twelve-year-old Thai
children reported from The South East Asian Nutrition Survey (SEANUTS) (3) in
2013, shows that the obesity in children aged 6.0-12.9 years lived in urban areas
increased to 16.3%. Regarding its effects, childhood obesity causes substantial
morbidity, mortality and healthcare cost (4, 5). The proportion of overweight and
obesity rapidly increases in children as well as adults in both developed and
developing countries (6). The prevalence of obesity was more than doubled in
children and quadrupled in adolescents in the past 30 years. Potentially, obese
children and adolescents can be obese continually into their adulthoods, which
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increase the risk rate of adult health problems, such as heart disease, type 2 diabetes,
stroke, several types of cancer and osteoarthritis (4, 5). Nutritional status in human is
not only affected by energy intake, but also by lifestyle routines, such as children
physical activities. In SEANUTS 2013, it was found that most children aged 6 months
to 12 years old consumed less energy than the recommended estimated average while
the number of overweight and obesity was increasing at the same time. This
contradiction is probably caused by the underestimation of energy intake and from the
lack of activities and exercises of the surveyed population.

Since the prevalence of obesity and overweight remains the crucial problem in
pre-school children, Thai government then launches the school-lunch program to
counteract the situation. This program is implemented in preschool and elementary
schools countrywide, with the aim to improve nutritional status in children as the food
preferences in children are initiated in the first five years of life. However, less
proportion of vegetables and fruits consumed along with increased prevalence of
childhood obesity has been stated as the problems in Thailand. To increase the
consumption amount of vegetable and fruit and to improve nutritional status of
children, there were several strategies to emphasize the school-based nutrition
intervention program. A child care setting or a preschool setting could play a crucial
role in imparting nutrition knowledge to the children in target age group as these
settings are the first environment where children learn new things away from home.
Spears-Lanoix EC et al. (7) reported positive changes in BMI status, higher
vegetables preferences, nutrition knowledge and physical activities after promoting
the school-based family cooperation, nutrition and physical activity programs. Joseph
LS et al. (8) implemented the nutrition education program by using stickers to label
healthy and unhealthy foods so as to teach and motivate healthy eating habits in
children. They found that their program could improve knowledge and self-reported
preferences to choose healthy snacks in preschool aged children. Regarding a
systematic review about the effectiveness of school-based nutrition program (9), they
reported that eating behavior is generally complex and difficult to change. It is
important to provide the teacher training about the nutrition education and health
promotion technics. There were several studies demonstrating successful programs

which promote the increase of vegetable and fruit consumption and improve the
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nutritional status in children (7-9). However, there were some limitations to
implement school-based nutrition intervention in Thailand. Since teachers already
have many tasks to do, they may not have time to run or participate in the school-
based intervention program and school may have limited cost or equipments to use. In
addition, Thai foods have amorphous shapes; it may be hard to estimate the
appropriate amount of children. Therefore, the usage of the new nutrition intervention
tools is easy to used and less time consuming. It also consists of attractive materials,
which can increase the amount of vegetable and fruit consumption and improve
overall diet quality in preschool children in Thailand. Since United for Healthier Kids
(U4HK) is the new nutrition intervention program, the purpose of this study is to
investigate the proficiency of the U4HK program on the amount of vegetable, fruit,
energy, and nutrients consumption in Thai children aged 3-5 years old at school.

1.2 Research questions

- Can the nutrition education program increase the consumption amount of
vegetables and fruits in 3-5-year-old children?

- Can the nutrition education program enable 3-5-year-old children to meet the
requirements of their energy, vitamins, and minerals for lunch?

1.3 Objectives of This Study

= To investigate the effects of the nutrition education program on the amount of
vegetable and fruits consume at school lunch in children aged 3-5 years;

= To investigate the effects of the nutrition education program on the amount of
energy, macronutrients and micronutrients consume at school lunch in children
aged 3-5 years;

- To investigate the effects of the nutrition education program on the amount of
energy, macronutrients and micronutrients consume at school lunch in children
aged 3-5 years when compared with the Thai DRISs.

1.4 Hypotheses

= The nutrition education program can increase the consumption amount of

vegetables and fruits in 3-5-year-old children.
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= The nutrition education program can effectively enable 3-5-year-old children to

meet the requirements of their energy, vitamins, and minerals for lunch.

Conceptual framework

Healthy child
Food Physical activity
consumption

71N

At home At school
Parents/caregivers Child School lunch program
Child Teacher Chef

e |

Nutrition intervention program

Food consumption in school lunch
# Vegetable and fruit consumption
4 Adequate energy intake

+ Adequate micronutrients intake

Figure 1 Conceptual framework of this study
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CHAPTER 2
LITERATURE REVIEW

2.1 Nutritional status of Thai preschool children

In Thailand, the prevalence of childhood obesity continues increasing. In
1997, the Thai National Health Examination Survey demonstrated that 5.8% of 2-5-
year-old children were obese. Interestingly, the prevalence of childhood obesity
increased to 7.9% in 2001 and to 8.5% in 2009 (1). The consequences of being
overweight and obese include high blood pressure, dyslipidemia, abnormal blood
glucose levels, and metabolic disorders. Moreover, overweight and obesity also have
psychological effects on children and adolescent. Obese children tend to possess
lower self-esteem and poor body image which could interfere their learning abilities
(4). On the other hand, the prevalence of underweight (weight-for-age z-scores <-
2SD), stunting (height-for-age z-scores <-2SD), and thinness (BMI-for-age z-scores
<-2SD) in Thai children have been reported in 2013 (3). Among children aged 3-6
years old, the prevalence of underweight and stunting was higher in children who
lived in rural than urban areas (underweight 7.9 vs 3.0%; stunting 7.0 vs 2.2%). The
prevalence of thinness in children aged 3-6 years old were 3.8 and 3.5% in rural and
urban areas, respectively. Undernutrition also poses a negative impact on health,
including delayed pubertal development, decreased muscular strength and work
capacity, and impaired school performance. Therefore, the effective strategies to
decrease the existence of under- and over-nutrition in Thai children are needed.
2.2 Trend of food habits in Thailand

Healthy food patterns, which promote healthiness and the prevention of
chronic diseases, are mainly composed of cereals, legumes, vegetables and fruits.
They also contain less animal products, and consisted of moderate amount of low-fat
meats. These are conformed to the Thai traditional food pattern. However, eating
habits of Thai populations has shifted to more westernized food patterns with the high
proportion of fats and animal meats for the past two decades (3). Additionally, in the

5™ Thailand Nutrition Survey in 2003, it is reported that children aged 1-5 years old
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consumed vegetable at 9.8 g/day and fruits at 44.0 g/day while the recommendations
were 120 grams per day in each group. In 2009, the mean intake of vegetables in the
NHES IV increased to 37.4 and 24.8 grams in boys and girls aged 4-5 years, whereas
the amount of fruit consumption was in accordance with the previous survey.
Subsequently, the trend of nutritional status of Thai child has changed. In the past,
Thailand faced the problems of undernutrition and lack of some nutrients in young
children. While nowadays, the prevalence of obesity in Thailand is increasing, similar
to the global trend (3). Several factors such as poor eating habits (e.g., energy-dense
food, poor-nutrient food and sweetened beverages) and sedentary lifestyles (e.g.,
television, internet and computer games) (4, 10) encourage the overweight and
obesity. Pinket AS et al. (11) reported the diet quality of preschool children in six
European countries. They found that preschool children, especially those in low
socio-economic status, consumed foods with high energy density and low nutrition. In
this study, it was also noted that low quality diets, which consisted of sweet snacks or
sugary beverages preparing by parents or caregivers. Foods are not varied and
inadequate. The percentage of Thai children aged 2-5 years old who consumed sugar-
sweetened beverages everyday increased from 8.3 in 2003 to 10.6 in 2009 as
demonstrated in Thai NHES 11l and Thai NHES IV (1). In Bangkok, the relationship
between self discipline and obesity reported by Sirikulchayanonta C and colleagues in
2011 (12) showed the association between nutritional status in children with poor
home environments and long television watching time. The researcher reported that
poor home environment factors, such as less availability of healthy foods and nearby
unhealthy food shops have an impact on children eating habits. The trend of eating
out or buying ready-to-eat meal from outside the home has been increased in Thailand
as reported in The Thai NHES IV (1). In addition, Sirikulchayanonta C and
colleagues stated that obese children tend to involve less physical activities due to
spending longer time watching television than normal weight children. At the same
time, the energy intake might simultaneously increase from consuming snack during
watching television (12).

2.3 Factors influencing dietary intake in young children

The development of children’s eating habits is caused from a number of
factors, such as parental influence, children’s innate food preference and eating
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environment. Parents, especially mother, primarily influence children’s eating habits
as young children receive only food given by parents or caregivers (10, 13).
Subsequently, parents or caregivers’ feeding practice are important to promote
optimal health, growth, and development in children. A theory about children’s food
preferences notes that babies are born with internal self-regulate food intake which
can be modified by learning from environmental factors, such as parental feeding
practices, parental and peers modeling, and parents’ own eating behaviors. In
addition, the predispositions to accept sweet and salty over sour and bitter taste are
present at birth (14). Children may accept sweet and salty foods such as sugar-
sweetened beverages, chips, and dessert rather than foods with bitter or sour flavor,
especially vegetables and fruits. Therefore, food choices of preschool children without
parental supervision may not be appropriate (15).

Surroundings are one of the factors affecting children’s eating behaviors.
Being in the environment with the availability of healthy foods can promote
children’s healthy eating. However, instead of having nutritious foods which might
have the moderate flavors, most of children prefer sweet and salty tastes. So,
basically, they prefer the foods with high-energy density and low nutrients as they all
possess children’s certain taste preferences.
2.4 The impact of unhealthy diet

Long-term excessive consumption of energy, sugar-added beverages and fatty
foods have found to be associated with weight gain (2). Overweight or obese children
tend to grow up to be overweight or obese adults since unhealthy eating habits were
created during childhood. In addition, the study in Asian Indians reported the
significant association between rapid weight gain after two years of age and a higher
prevalence of the metabolic syndrome (16). The prevalence of metabolic syndrome
also has been reported in obese Thai children (17) and appeared to increase (18).
More than 50% of Thai obese children had metabolic syndrome as reported by
Rerksuppaphol S and colleague (18). Moreover, Sukhonthachit P and colleagues (19)
studied the association between obesity and blood pressure in Thai school children.
They found that obesity was positively associated with higher blood pressure, which
increases cardiovascular risk in later life. Therefore, strategies or interventions for

childhood obesity prevention are needed for Thai children.
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2.5 Essential nutrients for growth and development in school-aged children (20)

2.5.1 Carbohydrate

Carbohydrate can be classified as monosaccharides (glucose, galactose, and
fructose), disaccharides (maltose, sucrose, and lactose), oligosaccharides (trioses,
tetroses, pentoses, etc.), and polysaccharides (starch, glycogen, pectins, cellulose,
gums, etc.). Starch is a storage form carbohydrate of plants, while human and animals
store as glycogen. The recommended amount of daily carbohydrate intake is 55-60%
from daily energy requirement (138-150 grams in chidren aged 1-3 years and 178-195
grams in children aged 4-5 years). Nicklas TA and colleagues (21) has reported that
the increased carbohydrate consumption is associated with increase in intake of all
sugar including those naturally from fruits, fruit juice, milk, and those added to
beverages or dessert. Pérez-Morales E and colleagues (22) demonstrated that
Increased sugar-sweetened beverage consumption before the age of 6 tended to
increase children body weight, Body Mass Index (BMI), and waist circumference
later in childhood.

2.5.2 Fat and oils

Simple lipid is the lipid composed from fatty acids and glycerol. Fat and oil
are simple lipid resulted from the esterification of glycerol and fatty acid as
triacylglyceral or triglyceride. Solid triacylglycerals are known as fat. Liquid
triacylglyceral are called oil. Triacylglyceral is the main constituent of body fat in
animals and human body, as well as vegetable fat. There are variety types of
triacylglyceral, with the main division between saturated and unsaturated structure.
Fat and oil in food play the major role in helping body absorb fat-soluble vitamins
(vitamin A, D, E, K). Stored fat is an insulator for controlling body temperature. The
daily recommended amount of fat intake is 25-30% of total energy requirement.
Excessive fat consumption will increase body weight and causes obesity. In addition,
extra calories from digested food are stored in fat cell and also affect body weight. On
the other hand, the fat deficiency may cause growth retardation and reduce fat-soluble
vitamins absorption. Essential fatty acids are dietary fats essential for growth
development and cell function, and the body gets essential fatty acids only from food.
Only two fatty acids are known to be essential for human; alpha-linolenic acid
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(omega-3 fatty acid) and linoleic acid (omega-6 fatty acid). It is important to consume
these fatty acids in the proper ratio. Ideally, the ratio of omega-6 to omega-3 intake
should be between 1:1 and 4:1 (23). Excessive intake of omega-6 promote the
pathogenesis of many disease such as cardiovascular disease, inflammatory and
autoimmune diseases, and cancer while increased proportion of omega-3 fatty acid
intake exerts suppressive effects (24). Omega-3 fatty acids can be found in fatty fish,
beans, nuts and seeds. Omega-6 fatty acids are found in leafy vegetables, seeds, nuts,
grains and vegetable oils (corn, safflower, soybean, cottonseed, sesame and
sunflower).
2.5.3 Protein

Protein consisting of one or more chains of amino acid residue linked together
by peptide bonds. Protein plays a crucial role for growth and development of bone,
muscle and many organs in our body. Furthermore, protein also acts as a substrate for
body tissue repairing, enhances immunity, regulates hormone system, and used as
energy when the body do not intake enough from carbohydrate and fat. Main sources
of protein are animal meat, egg and nuts. The recommended amounts of protein
consumption per day are 18 grams in children aged 1-3 years and 22 grams in
children aged 4-5 years. Protein deficiency can cause stunting, muscle atrophy, low
immunity and learning disabilities. Amino acids are products of protein digestion
process. Our body can synthesize some amino acids, known as non-essential amino
acids. However, there are some amino acids called essential amino acids which cannot
be synthesized. There are 9 essential amino acids, which are histidine, isoleucine,
leucine, lysine, methionine, phenylalanine, threonine, tryptophan and valine. Animal
proteins which are high-quality proteins provide adequate essential amino acids
needed for supporting the body’s function. Plant proteins, which are low-quality
protein, lack one or more essential amino acids. Many vegetarians improve the quality
of protein in their food by combining plant proteins, such as rice and bean, together to
reduce the risk of essential amino acid deficiency.

2.5.4 Calcium

Calcium is the most abundant mineral in the body. It plays an important role in

bone and teeth formation. Calcium may also help maintain a healthy body weight as
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reported in the studies review by Cunha KA and colleagues (25). They point out the
association between calcium intake and obesity. An adequate calcium intake may help
prevent excessive fat accumulation by stimulating hormonal action that targets the
breakdown of stored fat. The recommended amounts of calcium intake are 500
mg/day in children aged 1-3 years and 800 mg/day in children aged 4-5 years.
Calcium deficiency leads to numbness, cramp and low bone mass density (osteopenia
and osteoporosis). It can be found in milk, dairy products, soybean, tofu and green-
leafy vegetables.

2.5.51Iron

Iron is another crucial substance for growth and development of body, brain,
and red blood cell production. Most of the iron in body is found in two proteins:
hemoglobin in the red blood cells and myoglobin in the muscle cells. Iron is important
for children in the school as they have the rapid growth rate. The recommended
amounts of daily iron intake are 5.8 mg/day in children age 1-3 years and 6.3 mg/day
in children aged 4-5 years. Children who have iron deficiency will be at risk of
anemia which affects their learning abilities. Iron can be found in liver, red meat and
chicken-, pork- and other animals-blood. There are two forms of iron in food: as heme
iron, which is found only in animal-derived foods, and as non-heme iron, which is
found in both plant- and animal-derived foods. Even though the small amount of
heme-iron is consumed, it is so well absorbed in human body. In addition, there are
many dietary enhancers such as vitamin C or inhibitors such as phytates that have an
impact on iron absorption. Consuming large amount of phytate-containing foods or
other inhibitors foods in a meal reduces the amount of iron absorbed. On the other
hand, the absorption of iron will increase due to the consumption with high vitamin C
diet.

2.5.6 lodine

lodine is necessary for thyroid hormones production. Thyroid hormones
regulate many essential biochemical reactions, which are vital for muscle and central
nervous system development, especially in infants and children. lodine deficiency can
cause goiter. Children aged 1-5 years should consume iodine 90 mcg/day. lodine can

naturally be found in foods such as seaweed, cod, milk and shrimp.
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2.5.7 Zinc

Zinc is an essential mineral required by the body for enhancing immune
functions, building protein and DNA, and triggering enzyme. Zinc deficiency can lead
to stunting, acute diarrhea and slow wound healing. Because zinc deficiency directly
impairs vitamin A metabolism, vitamin A deficiency symptoms usually occur. The
recommended amounts of zinc for one day are 2 mg in children aged 1-3 years and 3
mg in children aged 4-5 years. Zinc can be found in seafood especially oyster, shrimp,
fish, egg, milk, dairy products and green-leafy vegetables.

2.5.8 Vitamin A

Vitamin A, known as retinol, is important for visual function and immune
system. Beta carotene, which is a precursor of vitamin A, has antioxidant properties
which inhibit the oxidation of other molecules. Vitamin A deficiency can cause night-
blindness and xerophthalmia. Excessive vitamin A consumption, especially in
supplementation form, can cause toxicity. Children are most vulnerable to toxicity
because they need less vitamin A and have the sensitivity from overdoses. The
recommended amounts of vitamin A intake are 400 and 450 mcg/day for children
aged 1-3 and 4-5 years, respectively. Major sources of vitamin A are cod liver oil,
pork- and chicken-liver, egg, milk, sweet potatoes, carrots, spinach, dried apricots,
cantaloupe, papaya, peaches.

2.5.9 Vitamin B1

Vitamin B1 (Thiamin) helps the body’s cells utilize carbohydrates as energy
and also relates to muscle contraction function and conduction of nerve signal.
Vitamin B1 cannot be synthesized in our body. The recommended amounts of vitamin
B1 consumption are 0.5 mg/day in children aged 1-3 years and 0.6 mg/day in children
aged 4-5 years. Vitamin B1 deficiency can cause beriberi and Wernicke-Korsakoff
syndrome. No adverse effects have been associated with excessive thiamin intake; no
Upper Level has been determined. The main sources of thiamin are whole grain
products (bread, cereal, rice, pasta and flour), wheat germ, beef-liver, egg, legumes

and nuts. Cooking, baking, canning, and pasteurizing can destroy thiamine.
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2.5.10 Vitamin B2

Vitamin B2 (Riboflavin) is important for carbohydrate, protein, and fat
metabolism. It is also needed for the production of red blood cells. Vitamin B2 plays
an important role in vitamin B6 and folic acid functions. The recommended amounts
of daily vitamin B2 consumption are 0.5 and 0.6 mg in children aged 1-3 and 4-5
years, respectively. Vitamin B2 deficiency can lead to angular stomatitis, anemia, and
related to protein-energy malnutrition. Major sources of riboflavin are dairy products,
eggs, green-leafy vegetables, lean meat and organ meats (liver, kidney and heart).
Ultraviolet light and irradiation can destroy riboflavin. It can resist heat and is not
destroyed via cooking process.

2.5.11 Vitamin C

Vitamin C plays a vital role in collagen formation, promotes wound healing,
acts as antioxidant and helps the body to absorb iron. Children aged 1-5 years old
should consume 40 mg of vitamin C daily. Insufficient vitamin C intake can cause
scurvy, poor wound healing, muscle and joint pain. The main sources of vitamin C are
guava, blackcurrant, papaya, kiwifruit, red pepper, broccoli and tomatoes.

The recommended amounts of these important nutrients for 1 day are
summarized in Table 2-1. The recommendations are based on Dietary Reference

Intake for Thais 2003 for each age group, 1-3 and 4-5 years old.



Table 2- 1 Dietary Reference Intake for Thais 2003 (26)
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Nutrients Unit Age 1-3 yr. Age 4-5 yr.
Energy kcal/day 1000 1300
Protein g/day 18 22
Calcium mg/day 500 800
Iron mg/day 5.8 6.3
lodine mcg/day 90 90
Zinc mg/day 2 3
Vitamin A mcg/day 400 450
Vitamin B1 mg/day 0.5 0.6
Vitamin B2 mg/day 0.5 0.6
Vitamin C mg/day 40 40

2.6 Energy and nutrient recommendations

The percentages of energy intake in each meal and snacks are shown in Table

2-2.

Table 2- 2 Percentages of energy intake from each meal and snack from daily
energy requirement in school-aged children (27)

Meal Breakfast Morning Lunch Afternoon Dinner
snack snack
Percentage* 20 10 30 10 30

*percentage of Dietary reference intake for Thais 2003

Main energy intake of children aged 3-5 years old at school usually came from

energy intake at morning snack and lunch (40% daily energy intake). Recommended

energy distribution for carbohydrate: protein: fat is 55-60: 10-15: 25-30, respectively

(27).




26

Table 2- 3 Nutrient intake goals for children aged 3-5 years in school lunch and

snack (27)
Nutrients Lunch Morning snack and lunch
(30% daily energy intake) | (40% daily energy intake)
Energy (kcal) 360 480
Protein (g) 10.8 14.4
Fat (g) 10.8 14.4
Carbohydrate (g) 54.9 73.2
Fiber (9) 2.7 3.6
Vitamin A (RE) 129.9 173.2
Vitamin B1 (mg) 0.18 0.24
Vitamin B2 (mg) 0.18 0.24
Vitamin C (mg) 12 16
Iron (mQ) 1.83 2.44
Calcium (mg) 210 280
Cholesterol (mg) 90 120

Energy distribution:-

Carbohydrate (%) 55-60
Protein (%) 10-15
Fat (%) 25-30

*percentage of Dietary Reference Intake for Thais 2003

Preschoolers usually have lunch and snack provided by school staff. Energy

intake in morning snack and lunch as shown in Table 2-2 are 10% and 30%,

respectively. Nutrient intake goals for children aged 3-5 years old in school meals,

lunch and morning snack, presented in Table 2-3. The recommended amounts of

nutrients in Table 2-3 are 30% (for lunch) and 40% (for morning snack and lunch) of

Dietary Reference Intake for Thais 2003 for children aged 3-5 years in 1 day.
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Table 2- 4 Recommended amount and frequency of foods for children aged 3-5
years old (lunch and snack in 1 week) (27)

Food group Amount (per meal) Frequency (per week)
Rice 1.5 rice serving spoon 7
Vegetable 0.5 rice serving spoon 7
Fruit 0.5 serving 7
Fish 2 tablespoons 2
Meats 2 tablespoons 2
Egg 1 serving 2
Animal liver 0.25 tablespoon 1
Tofu/soybean curd 2 tablespoons 1
Qil 1 teaspoon 7
Starch (snack, dessert) 1 rice serving spoon 2
Beans (green, red, black) 6 tablespoons 1
Taro-potato 1 rice serving spoon 1
Sugar < 3 teaspoons 7
Drinking water 1 glass 7
Whole milk 200 mL 7

The amount of food in each of the food groups was determined by nutrient

requirement for lunch and snack as shown in Table 2-3. Table 2-4 indicates the

recommended amount and frequency of foods in 1 week for children aged 3-5 years

old (lunch and snack). The data is shown in the household unit which makes it easier

to understand.
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Table 2- 5 Minimum amount and frequency of food acceptability for children

aged 3-5 years old (lunch and shack in 1 week) (27)

Food group Amount (per meal) Frequency (per week)
Rice 1.5 rice serving spoon 7
Vegetable 0.5 rice serving spoon 3
Fruit 0.5 serving 3
Fish 2 tablespoons 2
Meats 2 tablespoons 2
Egg 1 serving 2
Qil 1 teaspoon 7
Starch (snack, dessert) 1 rice serving spoon 2
Beans (green, red, black) 6 tablespoons 1
Taro-potato 1 rice serving spoon 1
Sugar < 3 teaspoons 7
Drinking water 1 glass 7
Whole milk 200 mL 7
Soy milk* 200 mL 2

*adding 2 glasses of soy milk to compensate energy deficit

Table 2.5 displays the minimum amount and frequency of foods acceptability
for children aged 3-5 years old whereas many food groups cannot meet the
recommended amount. The amount and frequency of foods stated in Table 2-5 are
accounted for the minimum 70% of the recommendation of daily amount for children.
For example, children should not eat fruits and vegetables less than 3-4 times/week. It
is also necessary that children have 2 glasses/week of soy milk for energy
compensation extra from whole milk.

2.7 Difficulties in managing school nutrition

Early nutrition intervention is one of the effective methods to change
behaviors and foster healthy eating pattern. Preschool or childcare is the first place for

children to learn the new things away from home. The cooperation between parents,
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teachers and school will increase the potential effect of the intervention program.

Nonetheless, there were some problems during school interventions.

2.7.1

2.7.2

2.7.3

2.74

Teachers have many other responsibilities. The nutrition intervention
in school run by teachers may be affected by their working capacity.
Rosario R et al. (28) suggested that teacher training in nutrition before
implement the program is required.

Peers can become more influential in the initiation of the intervention
program. Ward SA et al. (29) reviewed the relationship between eating
behaviors of preschooler and their peers. They revealed that peer’s
food choices, preferences and role model may have impact on
children’s eating behaviors.

School cafeterias may confront several difficulties such as the
restricted supply, facility and equipment limitations and
communication with children, parents and teachers.

Nicklas TA et al. (30) reviewed the child-care provider influences on
dietary intake. They found that school lunch account for most of
children’s weekday servings of fruit and vegetable consumption.
Therefore, nutritious menu may increase the quality of children’ food

intake.

2.8 Early childhood intervention programs

Eating habits that established in early childhood commonly persist into

adulthood (31). Early experience and repeatedly exposing children to new taste of

food can sharpen food preferences in childhood (32). The “Early Childhood Obesity

Prevention Policies” which was published by Institute of Medicine (IOM),

Washington DC, USA, in 2011, recognizes that the obesity prevention should be

started in very early childhood. Moreover, IOM committee recommends assessing and

monitoring children’s nutrition status and growth from birth to 5 years of age (33).

Therefore, preschoolers have been concerned as a crucial period to implement healthy

eating behaviors (5, 34).
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2.9 Nutrition education programs

Eating behaviors were affected by many factors. Therefore, the intervention to
improve nutritional status, nutrition knowledge, attitude and behavior of participants
should cover multi-components. The nutrition intervention in young children, such as
preschool children, needs communication with their parents or caregivers, as the basic
knowledge, attitude and eating behavior of parents or caregiver have great impact on
children’s behavior. Kessler HS (35) reviewed the simple interventions to improve
school nutrition. The intervention strategies in this review were composed of offering
choices that children have opportunities to choose, using positive reinforcement in
behavior modification methods, using marketing strategies (such as provide healthy
foods or fruits in smaller pieces or proportion). In this study, the researcher noted that
not all interventions are suitable or applicable in all participants and may not be
efficient in all age groups. Hoffman JA et al. (36) studied the effect of school-based
program, including lunchroom, classroom, school-wide and family components, to
enhanced the consumption of fruits and vegetables in kindergarten and first grade
students. This study aims to increase fruit and vegetable consumption by using
behavior modification without alter type of food served in lunchtime. The strategies
used in this study compose of surrounding with healthy environment (hanging
cafeteria posters demonstrating fruits and vegetables of the day, announcing an
interesting information about fruit and vegetable in school-wide environment),
attractive role modelling (cartoon characters), and direct positive reinforcement
(sticker as a reward). They found that children in the intervention group consumed
more servings of fruits and vegetables, compared to the control group. Moreover,
researchers also found out that the increased fruits and vegetables consumption was
sustained for 1 year after initiating the intervention program. Poosiri S (37)
implemented the food experience program and family’s support on promoting
vegetable and fruit intake in Thai preschool children. The program consisted of story
telling, watching cartoon movies, playing games, and promoting family members to
provide supports to the children. After 9 weeks of intervention program, the
researcher found that the amount of children’s fruit and vegetable consumption

significantly increased when compared to the baseline. In addition, the researcher
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suggested that using real fruits and vegetables reinforces more effective learning in
preschool children (37).

2.10 Nutritional education tools

Gupta N et al. (4) found that children in developing countries could easily
access to energy dense and less nutritious food from cafeteria and around school
areas, which could be connected to the increase of overweight and obesity. They also
reported that the low quality food consumption may be caused by the lack of
knowledge about nutritions and adverse effects of unhealthy diets. Therefore, it is
important to develop a tool to enhance children’s nutrition knowledge and triggering
behavioral changes to promote healthy diet behaviors. One of the strategies that were
reported to be effective in the improvement of nutritional status in children is to
improve the eating environments as they can affect types and amounts of poor food
intake such as fat foods and sugar-sweetened beverages. Rolls BJ. (38) inspected the
role of food portion control in weight management and found that larger portion size
of foods affected energy intake which leads to the development of obesity. In
addition, this study also reported that using portion size control with limiting high
energy density produced even more effective to control body weight. Birch LL et al.
(39) reported the use of portion size control in preschool children. It is discovered that
main dishes with smaller portion can increase the consumption amount of fruits and
vegetables and reduce overall energy intake as fruits and vegetables are low-energy
density foods. This result provides some evidence that the use of “My plate”
positively affects the improvement of eating habits with the illustration of five food
groups, grains, fruits, vegetables, protein and dairy. Each provides the explanation of
the appropriate proportion for a meal based on the 2010 USDA Dietary Guidelines.
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Eat Smart To Play Hard

Use MyPlate to help you fuel up with foods from each food group,

VEGETABLES color Your Plate With Great-Tasting Veggies
T

Ty 10 83t More dark-green, red, and orange vegetabies, and besns and peas

Know Your “Sometimes” FOOAS Look out for foods with added sugars or solid fats.
They fill you up so the toods

Figure 2- 1 Eat Healthy Play Hard mini-poster

The study about the combination effect of portion and energy density shows
that the control of portion size and energy density reduced energy intake in children
aged 3-5 years old (40). They also suggested that the reduction of energy density may
be more effective than portion control. However, some studies demonstrated no effect
of plate size on total energy of a meal. Instead, they claims that types of foods have
impact on children’s energy consumption (41). So, the effects of portion control plate
on promoting healthy diets have not been concluded yet. As mentioned before, there
are still actually many factors affecting the total energy consumption. Further studies
in this field might consider the development of the nutrition education program by
using portion size control strategy to prove the appropriate usage of portion control.

2.11 Thai nutritional education tools

The Food Based Dietary Guidelines (FBDGs) of Thailand is the nutrition
education and communication tool that aims to promote the appropriate amount of
food intake in each food group. The Ministry of Public Health (MOPH) launched
Thai-FBDGs in 1996. Before Thai-FBDGs were applied, dietary guidelines are based
on the traditional 5 food group schema. Thai-FBDGs is composed of qualitative
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(nutrition flag) and quantitative (9 dietary guidelines) guidelines as shown in Figure
2-2. The recommended goals in nutrition flag were based on the Recommended
Dietary Allowances and Recommended Dietary Intakes for Thais 2003. However, the
dietary recommendation ranges in Thai-FBDGs were suited for Thai males and
females aged 6 years old onwards. The recommendations for children less than 6
years of age had not published at that time. After that, the Food Based Dietary
Guidelines for infants and young children has been launched in 2009 as show in
Figure 2-3.

NUTRITION FLAG

HEALTHY EATING FOR THAIS

.....................

..........

Oil, sugar and salt
Eat only in limited amounts

For good health,eat a variety of foods in appropriate amounts
1SBN : 974-7889-85-4

Prepared by - Working Group on Food-Based Distary Guidelines for Thas People
Distributod by : Nutrton Division, Dopariment of Heatn, Ministry of Public Health, 2001

Figure 2- 2 Thai food guide model called “Nutrition Flag” — a quantitative part
of food-based dietary guidelines
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Figure 2- 3 The Food Based Dietary Guidelines for infant and young children

The Food Based Dietary Guidelines for infants and young children display
practical recommendations for children’s rearing practice in two age groups; at birth-
12 months old and 1-5 years old. The FBDGs for infant and young children is
commonly used by healthcare providers (Figure 2-3).

Commonly in Thailand, after the delivery of newborns, medical personnel
usually provide “Mother and child handbook™ to mothers. This guideline provides the
information about child rearing for mother and caregiver such as vaccination, types
and amounts of foods for children in different age groups and growth chart to

compare their child weight and height with the references.
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Figure 2- 4 Mother and child hand book

Recommended amounts of food intake for children aged 1-5 years old present
in mother and child handbook (Figure 2-4). The recommendations are composed of
types and amounts of food in each group for children aged 1-3 and 4-5 years old.

2.12 School Lunch program

The Institute of Medicine (IOM) suggests that schools should be the primary
place to implement the nutrition intervention program (42). In the US, children who
attend public schools consume about 35 percent of daily energy intake from schools
(43). On the other hand, in Thailand, childcare usually serves lunch and snack which
provides about 30 and 10 percent of daily energy intake respectively. Commonly in
Thailand, foods are served in the stainless plate especially for preschool children. This
plate has 3-4 blocks/holes without any portion control. Food portion will be
distributed by schools’ staff. The amount of foods for children depends on cafeteria

preparation, staff practice and the number of students in class.
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Example school lunch

Baranowski T et al. (44) assessed the consumption patterns of children’s fruits
and vegetables by meals and days of the week. They reported that fruits and
vegetables were mostly consumed at weekday lunch followed by dinner. Even though
it is possible to promote fruits and vegetables at dinner, there are many limitations and
uncontrollable factors such as time for preparing foods, budgets and availability of
competitive foods and beverages. Therefore, increasing amount of vegetable and fruit
consumption in school lunch may increase daily amount consumed and improve
overall diet quality as reported in several studies (28, 35, 36, 45-47).

Types of schools which are private and public schools may have different
policies. These policies can affect school’s staff and classroom environment. Ismael
R. (48) studied the relationship between managerial factors and private teachers’
teaching behaviors. The researcher reveals that private preschool setting has higher
level of classroom management, teacher role model and children’s rearing practice.
On the other hand, public school managements tend to be orderly (49). Therefore,
involving both private and public schools in this study may provide more information
for creating comprehensive program in preschool children.

2.13 Review multi-component of U4HK program
2.13.1 Hero plate

Spill MK and colleague reported that the use of portion size as a strategy to
increase vegetable intake was found to be effective in preschool children who are
varied in as body weight and ages. Blom-Hoffman J et al. (50) studied the effect of
school-based promotion of fruit and vegetable consumption in school. They created
the intervention program based on social learning theories. This program included the
used of live and symbolic role models, factors to promote observational learning, goal
setting and self-monitoring. They revealed that the use of enjoyable, noticeably

attractive and engaging programs is important in the program design.
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2.13.2 Hero Book and Sticker

Sticker book and nutrition contents have been used in many intervention
programs to encourage behavioral changes (35, 36, 45). Kessler HS (35) suggested
that token reinforcement is one of the simple intervention to improve healthy eating
behaviors in the school cafeteria. Song HJ et al. (45) successfully used nonmonetary
incentives in motivating healthy food consumption while Horne PJ et al. (46)
demonstrated the effects of reward-based intervention. This research aims to increase
the consumption of fruits and vegetables in children via a peer-modelling and reward-
based intervention. At lunchtime, children who have half or more of their fruit or
vegetable were given hand stamp as a reward. These strategies can be successfully
implemented by teachers with large groups of children.

2.13.3 Hero contents

Improving teachers’ knowledge is one of the effectiveness interventions. Easy-
to-use information is suggested by Scagloni S et al. (13). Informing guidance to
parents or caregiver during early childhood is recommended.

2.13.4 Hero menu

Joseph LS et al. (8) revealed that childcare setting is an ideal place to
introduce new and healthy foods. Nonetheless, quality and food option provided by
child care setting may be one of the factors that could lead to lower consumption.
Therefore, example menus or cooking class activities may be a promising strategy for
adequate intake.

2.14 Food Assessment Method

In many studies in school-aged children, 24-h dietary recall has been used to
evaluate the effects of school-based intervention programs (28, 35). Nevertheless, a
questionnaire is usually used with children’s parents to assess preschoolers’ dietary
consumption (37). Persson LA and Carlgren G. demonstrated that the estimation of
dietary intake in children aged 4-8-year-old assessed by 24-h dietary recalls may be
related to those seven-day records from the same children (51). Several nutrition
intervention programs implemented in preschool-aged and school-aged children have
been applied by using plate waste analysis to assess food consumption in school lunch

(36, 39, 47). Direct measurements of children lunchtime food consumption have been
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used. Hoffman JA et al. evaluated the effects of intervention program on children’s
eating habits. They reported the significant difference in fruit and vegetable intake by
using 3 days, within each phase, weighed plate waste method (36).

2.15 The Assessment of School Menu’s Quality

World Health Organization (WHO) developed nutrient profile models, which
is nutrient profiling, to use in conjunction with intervention aimed at improving diets
in a region or country. Nutrient profiling is the classifying or ranking foods database
according to their nutrition composition which is associated with disease prevention
and health promotion. This can be used for various applications such as nutrition
labelling, health and nutrition claims, foods marketing, and menus standard for school
lunches. In Thailand, this is called Thai-nutrient profile (Thai NP), developed by the
International Health Policy Program, Thailand (IHPP) in 2012. Ponggutta S et al. (52)
evaluated the ability to classify food and validity of Thai NP model. They found that
Thai NP could be used for categorizing which food is associated with obesity and
non-communicable diseases (NCDs).

2.16 Research Gap

2.16.1 Even though teachers and childcare staff are assigned the responsibility
by parents to foster optimal health to children; they do not possess
adequate nutrition knowledge and are busy with their tasks.

2.16.2 School cafeterias may impose some limitations such as limited
resources and equipment, lack of time for training school’s staff and
limited communication with students, parents, and teachers (45).

2.16.3 The inconsistent effects of the national school lunch in promoting fruit
and vegetable intake were reported as schools may not have adequate
funding for foods. Schools cannot increase their cost, so they cannot
improve school menus or increase amounts of foods per serving, If
doing this, the food waste would also increase as well. Amin SA and
colleagues (53) reported that after implemented the new school lunch
program with more fruits and vegetables, there was the decrease in
subjected children’s consumption while the amount of food waste

increased.
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Therefore, the development of easy-to-use nutrition intervention tools is the
promising way to convey nutrition knowledge to relevant authorities and to implant

healthy eating in preschool children and teachers.

2.17 United for Healthier Kids program (U4HK)

United for Healthier Kids (U4HK) is a program established by Nestle (Thai)
Limited. Its objectives are to raise nutrition and health knowledge and to promote
physical activities among school-age children globally. In 2015, 80 countries
worldwide implemented the U4HK program. The details of program were different in
each certain country due to individual characteristics of each setting.

In Thailand, U4HK focuses on the improvement of eating habits in children
aged 3-5 years old. Since early childhood obesity within 5 years of age in Thailand
has rapidly risen, the program that has the potential to motivate awareness of parents
is needed.

Tools used in U4HK are composed of Hero plate, Hero book and sticker, Hero

menus and Hero contents.
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CHAPTER 3
METHODOLOGY

3.1 Research instruments

3.1.1 Hero plate

Hero plate is a plate introducing portion size by labeling the number of 30% of
daily servings for specific age from each food group published in healthy eating
guidelines. The amounts of food in each of the food groups, labeled in Hero plate, are
calculated by registered dietitian from Chulalongkorn University. Hero plate has 4
blocks which are labled with the recommended amount of food in each group (1.5

ladles of rice, 2 tablespoons of meat, 0.5 ladle of vegetable, and 0.5 serving of fruit)
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Hero Plate

The labeled numbers are based on recommended amount of food for children
aged 3-5 years old (Table 2-3). Recommended serving sizes were converted to
household unit for simpler understandings. Hero plate was used in school lunch for 3

months during the intervention period.

3.1.2 Hero Book and Sticker

Hero book and sticker is a tool utilized for monitoring the use of hero plate.
First of all, children who consumed all of foods in Hero plate got 1 sticker per day.
These stickers were provided by teachers during weekdays for three months. Before
starting the program, teachers and school staff meeting was held so that the objectives
of this study and the details of how to use the hero plate, hero sticker and hero menu
were explained. When students could complete all foods, they were given stickers as

the rewards.
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Hero book

3.1.3 Hero contents

Teachers and staff in each school may possess different background
knowledge for preparing food for children. Some of them might have participated in
other nutrition projects before participating in the U4HK program, some may be not.
Therefore, we developed the Hero content in order to provide the nutrition
information to instructors and staff so that they could prepare the nutritious lunch
during the intervention period. Hero contents are the nutrition knowledge information
post in Facebook (closed-group). Aims of Hero contents are to raise the awareness in
teachers about their student eating habits and provide the knowledge about nutrition
for children aged 3-5 years old. There were 3 contents posted in Facebook (closed
group) per week (1 content from each part: nutrition, eating behavior, and physical

activity).

3.1.4 Hero menus

Hero menus are the samples of healthy and delicious menus. They are well-
cooked in suitable proportions and nutritious ingredients to meet the recommendation
of child growth and development. School chefs were trained with the guidelines of

menu planning.
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Hero menus

3.2 Study design

The intervention study (pre- and post-test) was conducted in 4 schools in
Bangkok, 2 private and 2 public schools. This study was designed to determine the
effect of the U4HK program on three-to-five-year-old children’s consumption amount
of vegetables, fruits, energy, macronutrients, and micronutrients during their school
lunch.
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Pre-intervention period

Teachers, school chef:
- Be explained the using of Hero plate, Hero book and sticker
- Healthy menus training
Children:
- Assess body weight and height
- Assess amount of food intake

\4

Intervention period (3 months)

l

Post-intervention period

Children:
- Assess amount of food intake

Figure 3- 1 Study framework

Before the intervention period, schools’ chefs were trained about the
preparation of healthy menus in study period. They were invited to attend healthy
cooking class at Matichon academy for eight hours. Cooking class including basic
nutrition for preschool kids, equipment use measurements, and healthy menus.
Teachers and school staff were given the explanation about how to prepare meal by
using Hero plate and how to use Hero book and sticker. In the intervention period,
U4HK tools were used in every lunchtimes at school cafeteria for 3 months.

The amounts of food consumption were assessed by using plate waste
technique. The different amounts of vegetable, fruit, energy and nutrients

consumption were compared before and after intervention.
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3.3 Participants

3.3.1 Inclusion criteria:

- Aged 3-5 years old
- Can participate throughout project

= With the legible parental consent
3.3.2 Exclusion criteria:

= Did not have lunch provided by school chef

= Have chronic diseases, which affect their eating behavior (food allergy, genetics
disorder disease; such as G6PD and thalassemia, liver disease, kidney disease). By
evaluation of student’s health check book from school.

3.3.3 Sample size calculation

From previous study (54) that promoting school lunch’s fruit and vegetable
intake in school children by implementing healthy environment in school cafeteria,
percentages of fruit and vegetable consumption in pre- vs post-intervention were
48.26% vs 63.23% and 18.61% vs 34.2% respectively. Since it was two main
outcomes (fruit and vegetable) in this study, the numbers of participants were
calculated by using the following formula and the maximum value was used to be the

number of participants in this study.

o [(za,2 + Zﬁ)a}2

The notations for the formula are:
« «=type lerror (0.05), Zar=1.96
* B =typellerror (0.05), Zg = 1.645
« A =mean difference (H1-H2)

» o = standard deviation of mean difference
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From the calculation:

n = [(1.96+1.645)(44.9)/(63.23-48.26)]?
- 116

Sample size calculated by using percentage of fruit consumption = 116

n = [(1.96+1.645)(42.1)/(42.1-33.84)?
=95

Sample size calculated by using percentage of vegetable consumption = 95

The maximum value from the calculation was 116.

A minimum of participants is 116, provide 80% power to a difference between
pre- and post-intervention data using a two-sided o of 0.05

An expectation loss to follow-up rate of 20% require at least 140 participants.
Then, total participants were 140.

3.4 Data collection

Main outcome measure
The amount of vegetables, fruits, energy, macronutrients and micronutrients

consumption of children aged 3-5 years during school lunch meals.



47

Pre-intervention period:
1. Food were weighed before serve to children
2. After children finish their meal, food were weighed again
(separately by type of food remained)

l

Intervention period

l

Post-intervention period:
1. Food were weighed before serve to children
2. After children finish their meal, food were weighed again
(separately by type of food remained)

Figure 3- 2 Data collection

All researcher assistants are professional nutritionists and dietitians.
Researchers held a meeting to explain study design and all technics to use in this
study before collecting data. Research assistants observed, collected, and weighed
food in each classroom. Each classroom had approximately 30-40 students. There
were 2-3 research assistants in each classroom responsible for collecting data. Data
collection was performed for 3 consecutive days before and after the intervention
period to measure amount of food consumed. The amounts of food consumed were
assessed by using plate waste measurement. Food was weighed before and after
portion to children’s plate. The difference between before- and after-weight was the
weight of food served to children. After children finished their meal, remaining foods
were weighed separately in type such as rice, vegetable, fruit, pork, chicken and egg.
The difference between food served and remained food was the actual amount of food

consumed.
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3.4.1 Vegetable and fruit consumption

The amount of food intake was assessed by plate waste measurement. Food
was weighed before and after children have lunch in each food group. This food
weight measuring was carried out before and after the intervention period and was
compared with the recommended amount.

The average grams of vegetable and fruit children consumed in school lunch
have been examined for 3 days in pre- and post-intervention period. The different
grams of vegetable and fruit consumption between pre- and post-intervention period
reflected the effect of the U4HK program on children’s intake. Then, they were
converted to serving units and compared to the recommendations.

3.4.2 Energy and nutrients intake

The amount of food intake in each food groups were analysed by INMUCAL
(Version 3.0) program. INMUCAL is the nutrition software for calculating energy
and nutrients in each type of food. The amounts of energy, macro- and micronutrient
consumption before and after intervention period were calculated by using this
program.

The quality of school menus was evaluated by using Thai-nutrient profile
(Thai NP). Usually, Thai NP was used in schools” menu planning process. Thai NP
scoring algorithm considers multiple factors, including calories, protein, fat, vitamin
A, vitamin B1, vitamin B2, vitamin C, calcium, and iron (Table 3-1). In this study,
Thai NP was used to assess the quality of school menu by evaluating the amount of
energy, protein, fat, vitamin A, vitamin B1, vitamin B2, vitamin C, calcium, and iron
in school lunch. The total score is 12, which is determined by providing nutrients not
less than 30 percent of the children daily requirements. Ideally, the scores should not
be less than 9 for macronutrients and not less than 7 for vitamins and minerals as

shown in Table 3-2.



Table 3- 1 Nutrient profiling score (55)

Nutrients Thai DRI | Recommendation Target score
(lunch) per score

Energy (kcal) 360.0 30 12
Protein (g) 10.8 0.9 12 (10-15)*
Fat (g) 10.8 0.9 12 (10-15)**
Vitamin A (RE) 129.9 10.8 12
Vitamin B1 (mg) 0.2 0.02 12
Vitamin B2 (mg) 0.2 0.02 12
Vitamin C (mg) 12.0 1 12
Niacin (mg) 2.4 0.2 12
Calcium (mg) 210.0 17.5 12
Iron (mg) 1.8 0.2 12
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* Protein scores 10-15 points provide 10-15 percent of energy distribution

** Fat scores 10-15 points provide 22-34 percent of energy distribution

Table 3- 2 Criteria for scoring the school menu (55)

Nutrients . Needs Fair Moderate | Good Very
improvement good

Energy

Protein <9 9 10 11 12

Fat

Vitamins and <7 7-8 9-10 11 12

minerals

3.4.3 Body weight and height

Body weight and height were measured before intervention period by teachers.
The measurement was recorded to the nearest 0.1 kg. for weight and 0.1 cm. for
height. Then, the comparison with the Thai growth chart reference (year 2015) has

been performed.
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Preparation
- Design Hero plate
= School’s chef training

Recruitment
Children aged 3-5 years from 2 private and 2 public schools

l

Assessment
Children: Body weight, height, amount of food intake

A 4
Intervention (3 month)

- Children: Hero plate, Hero book and sticker

- Teachers: Hero content, Hero menus —

- School’s chef: Hero menus

l

Assessment
Children; amount of food intake

Figure 3- 3 Recruitment procedure and study design

3.4.4 Statistical analysis

SPSS (version 16.0) was used for statistical analyses. Body weight changed
and amount of vegetable, fruit, energy, macro- and micronutrients intake were
analysed and reported in median (interquartile range). The different amount of
vegetable, fruit, energy and nutrient consumption were analysed by using Wilcoxon
test, since the data was non-normal distribution. Difference was considered

statistically significant at P<0.05.
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CHAPTER 4
RESULTS

This study was intervention study (one group, pre-post intervention). The
primary objective of this study is to evaluate the effect of the new nutrition
intervention program on the amount of three-to-five-year-old children’s consumption
amount of vegetables and fruits in their school lunch. The secondary objective of this
study were to evaluate the effect of the new nutrition intervention program on the
energy and nutrients intake which children aged 3-5 years old obtain from their lunch.

There were 4 schools in Bangkok participating in this study, 2 public and 2
private schools. School number 1 and 2 were public schools, founded by Bangkok
Metropolitan and government, respectively. School number 3 and 4 were private
schools. There were 764 children enrolled into this study. This study evaluated the
amount of preschool children’s food consumption in school lunch for 3 days before
and after the intervention period. There were 380 children; 184 boys (48.4%). and 196
girls (51.6%), who had school lunch in every evaluating’s day (6 days) (Table 4-1).

Weight and height were measured by teachers. Nutrition status of children in
this study assessed by using Thai growth chart (year 2015) and reported in Table 4-1.
Two hundred ninety-nine students were in the standard weight. There were 11 thin

students while up to 37 and 33 students were overweight and obese respectively.
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Table 4- 1 Baseline characteristics of children in this study (n=380)

Characteristics Boy Girl Total
Class

- Kindergarten 1 55(55.6) 44 (44.4) 99 (26.1)
- Kindergarten 2 60 (45.1) 73 (54.9) 133 (35.0)
- Kindergarten 3 69 (46.6) 79 (53.4) 148 (38.9)
Total 184 (48.4) 196 (51.6) 380 (100.0)
Nutritional status

- Thinness 4(2.2) 7 (3.6) 11 (2.9)

- Normal 146 (79.3) 153 (78.0) 299 (78.7)
- Overweight 19 (10.3) 18 (9.2) 37 (9.7)

- Obese 15 (8.2) 18 (9.2) 33(8.7)
Total 184 (48.4) 196 (51.6) 380 (100.0)

Data reported as n (%)

Table 4- 2 The number of overweight and obese children in each school.

Overweight and obesity Boy Girl Total

- School no.1 3 3 6 (8.6)

- School no.2 22 20 42 (60.0)
- School no.3 3 4 7 (10.0)

- School no.4 6 9 15 (21.4)
Total 34 36 70 (100.0)

Data reported as n (%)

The number of overweight and obese children in each school is demonstrated
in Table 4-2. More than half of the overweight and obese children studied in school
no.2. Since students from both public and private schools were recruited, children’s
food consumption might be affected due to the differences in environment and
policies. As a result, the effect of U4HK program on the amount of food intake in
overweight and obese children could not be assessed in this study.

School menus during evaluating’s days were collected. Types of food
provided in school lunch shown in Figure 4-1. There were 12 menus from 4 schools

(Imenu/day/school).
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Frequency
Rice
Stir-fired rice ey
Rice cooked with coconut milk ey
Rice noodle |
Egg noodle
Glass noodle ey
Potato
Pork
Chicken
O —
Animal blood ey
Animal organ
Mix vegetable
Mix fruit
0 2 4 6 8 10 12

Pre-test ® Post-test

Figure 4- 1 Frequency of food served in school lunch

For starchy food, school mostly served rice at lunch both in pre- and post-
intervention periods at 58% and 67%, respectively. School served stir-fried rice, rice
cooked with coconut milk and glass noodle at 8-17% in both periods while egg noodle
was served 17% only in pre-intervention period and rice noodle and potato were
served 8% in post-intervention period.

For meat and meat products, chicken was most served in pre-intervention
period at 83% and at 67% in the post-intervention period. Egg was served 33% in
both periods. Tofu was served at 8-17% in pre- and post-intervention, respectively.
Animal organ was served at 17% in pre-intervention. Animal blood was served 8% in
post-intervention period.

For vegetable and fruit, school served vegetables almost every meal at 92% in
both periods, and served fruit more frequent in post- than pre-intervention period at
67% and 50%, respectively.

The quality of school menus was assessed by comparing with nutrient
profiling score. The scores of school menus during pre- and poet-intervention period
were demonstrated in Table 4-3.
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Table 4- 3 Amount and nutrient profiling score of school menus

Thai Pre-intervention Post-intervention
Nutrients e Amount Interpretation Amount Interpretation
(lunch) | (score) b (Score) b
Energy 360.0 237.66 Needs 244.48 Needs
(kcal) ' (7.92) improvement (8.15) improvement
Fat (g) 10.8 8.96 Moderate 9.79 Good
' (9.95) (10.87)
: 13.13 12.77
Protein (g) 10.8 (14.59) Very good (14.19) Very good
Vitamin A 1299 61.38 Needs 27.63 Needs
(RE) ' (5.67) improvement (2.55) improvement
Vitamin Bl 0.27 0.38
(Ma) 0.2 (17.99) Very good (25.61) Very good
Vitamin B2 0.15
0.2 Moderate 0.13 (8.55 Moderate
(mg) 9.71) (8.59)
Vitamin C 9.50 13.83
(Ma) 12.0 (9.50) Moderate (13.83) Very good
. 3.44 3.71
Niacin (mg) 2.4 (17.22) Very good (18.55) Very good
Calcium 210.0 19.53 Needs 25.37 Needs
(mg) ) (1.12) improvement (1.45) improvement
1.08 . .
Iron (mg) 1.8 (7.10) Fair 1.19 (7.79) Fair

As shown in Table 4-3, the amount of energy, vitamin A, and calcium

provided in school menu still needs improvement in both periods. The amount of fat

and vitamin C in school menus were better in post-intervention than pre-intervention

period. The amount of protein, vitamin B1, and niacin were in the very good level in

both periods while the amount of vitamin B1 and iron in school menu were not

different in both periods.

The amount of vegetables and fruits consumed were compared between pre-

and post-intervention periods as showed in Table 4-4. The amount of energy and

nutrients consumed were analyzed by using INMUCAL program and compared

between pre- and post-intervention periods as showed in Table 4-5 to 4-7.
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Table 4- 4 Amount of vegetable and fruit consumption at lunch (n=380)

Consumption Pre- Post- Diff. % p-value
measure intervention intervention Change

Vegetable (g)

Kindergarten 1 3.30 (1.63, 10.50 (5.92, 7.20 218.18

12.93) 15.20)
Kindergarten 2 3.65 (1.97, 11.64 (3.98, 7.99 218.90
10.20) 16.62)
Kindergarten3  8.57 (4.75, 14.71 (11.28, 6.14 71.65
17.11) 22.15)
Overall (4 6.04 (3.20, 13.72 (6.70, 7.68 127.15 <0.001
schools) 12.93) 18.88)
Fruit (g)
Kindergarten 1 8.05 (5.72, 6.93 (5.10, -1.12 -13.91
18.62) 35.15)
Kindergarten 2 8.10 (3.20, 11.77 (8.64, 3.67 45.31
12.60) 18.64)
Kindergarten 3  10.02 (4.30,  11.94 (5.18, 1.92 19.16
12.00) 21.73)
Overall (4 8.05(3.93, 11.66 (5.40, 3.61 44.84 <0.001
schools) 12.35) 21.83)

Diff.: Difference
Statistical difference between pre- and post-intervention, using Wilcoxon test,
is a determined by a p-value of p<0.05.

Data was reported as median (interquartile range)

The results in this study were reported as median and interquartile range (IQR)
due to the non-normal distribution of data. The amount of vegetable consumption was
significantly higher in post-intervention than pre-intervention period (p<0.001) with
the increase from 6.04 to 13.72 grams. The amount of vegetable consumption was
highest in kindergarten 3 in pre- and post-intervention periods (6.04 and 13.72 grams,
respectively). However, kindergarten 2 has the highest increase from pre-and post-
intervention at 7.99 grams (218.90 %).

Fruit consumption increased from 8.05 to 11.66 grams in pre-intervention and
post-intervention period. The highest consumption was in kindergarten 3 in both
periods. However, the difference between pre- and post-intervention was highest in

kindergarten 2 by increasing 3.67 grams (45.31%)).



Table 4- 5 Energy and macronutrients intake at lunch (n=380)
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Consumption

Pre-

Post-

Diff.

%

p-value

measure intervention intervention Change
Energy (kcal)
Kindergarten 1 137'1734%‘)5'47’ 167;;’5%%?'73’ 2060 2156
Kindergarten 2 173'532(%)2?'53’ 179.;5&;(5)2)3.08, 5.81 3.35
Kindergarten 3 215'5%%%’”’ 239'3689%2?'58’ 2445 1136

Oms T WBANE e 1 oo
Carbohydrate (g)
Kindergarten 1 12'%.(5101)'73’ 17'2?1%;'32’ 479 37.39
Kindergarten 2 15'72%.(01;'77’ 17'923(2126)'60’ 213 13.49
Kindergarten 3 19'%3%)'86’ 24'21-(571)'53’ 466 2332

O‘S’(‘f{g’(’ﬂg 18'12‘1.(6154)'25’ 21'52;(5167)'22’ 343 1891  <0.001
Protein (g)
Kindergarten 1 8.18;(;.)68, 7'5;52')67’ -0.53 -6.54
Kindergarten 2 10'173(()2')12’ 9%(677;16 -1.08 -10.09
Kindergarten 3 13'21'(1121)'04’ 11'18253')45’ -1.21 -9.28

omae BHEH | IRCH om 1m0z
Fat (9)
Kindergarten 1 5.875';;.)80, 7'1352')08’ 1.33 22.74
Kindergarten 2 5'88'%')69’ 7'2;%%3')66’ 1.47 25.34
Kindergarten 3 8'6111_(366;‘5’ 9'61‘;.(%6’ 103 11.96

omle Sgas  SBEL u mws om

Diff.: Difference
Statistical differences between pre- and post-intervention, using Wilcoxon test,
is a determined by a p-value of p<0.05.

Data was reported as median (interquartile range)
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Energy intake was significantly higher in post-intervention than pre-
intervention period (p<0.001) by increasing from 179.07 to 202.73 kcal. Energy
intake was highest in kindergarten 3 in both periods. The difference between pre- and
post-intervention was highest in kindergarten 1 with the increase of 29.69 kcal
(21.56%).

Carbohydrate intake was significantly higher in post-intervention than pre-
intervention period (p<0.001) with the rise from 18.14 to 21.57 grams. In both
periods, kindergarten 3 possessed the highest intake. Nevertheless, the highest
difference between pre- and post-intervention was in kindergarten 1 with the rise of
4.79 grams (37.39%).

On the other hand, protein intake was slightly lower in post-intervention at
9.96 grams, compared to pre-intervention at 10.74 grams. However, this was not
statistically significant. Kindergarten 3 students had the highest intake in both periods.
They also have the highest decrease at -1.21 grams (-9.28%) between pre- and post-
intervention.

There was the skyrocketing of fat intake in post-intervention in the pre-
intervention period (p<0.001) at 8.19 grams from 6.65 grams in the post-intervention
period. Fat intake was highest in kindergarten 3 in both periods. The difference
between pre- and post-intervention was highest in kindergarten 2 by increasing 1.47
grams (25.34%).



Table 4- 6 Micronutrients (vitamins) intake at lunch (n=380)

Consumption Pre- Post- Diff % _value
measure intervention intervention " Change P
Vitamin A (RE)
. 49.73 (20.51, 10.24 2.21, i
Kindergarten 1 50.81) 21.81) 39.49 79.41
. 26.60 (10.85, 22.19 (3.03, i i
Kindergarten 2 114.13) 30.13) 4.41 16.58
. 29.29 (4.32, 27.48 (3.55, i i
Kindergarten 3 111.59) 34.61) 1.81 6.18
Overall (4 30.00 (12.95, 21.96 (3.03, i i
schools)  83.78) 30.13) 804 -2680  <0.001
Vitamin B1
(mg)
. 0.10 (0.03, 0.21 (0.05,
Kindergarten 1 0.15) 0.30) 0.11 110.00
. 0.16 (0.04, 0.28 (0.06,
Kindergarten 2 0.21) 0.36) 0.12 75.00
. 0.23 (0.06, 0.32 (0.08,
Kindergarten 3 0.36) 0.57) 0.09 39.13
Overall (4  0.16 (0.04, 0.28 (0.06,
schools) 0.26) 0.38) 0.12 75.00  <0.001
Vitamin B2
(mg)
. 0.09 (0.07, 0.07 (0.05, i i
Kindergarten 1 0.10) 0.09) 0.02 22.22
. 0.11 (0.08, 0.08 (0.07, i i
Kindergarten 2 0.13) 0.14) 0.03 27.27
. 0.14 (0.11, 0.10 (0.08, i i
Kindergarten 3 0.16) 0.18) 0.04 28.57
Overall (4  0.11(0.08, 0.09 (0.07, i i
schools)  0.14) 0.12) 002 -1818  <0.001

Diff.: Difference
Statistical differences between pre- and post-intervention, using Wilcoxon test,
are determined by a p-value of p<0.05.

Data was reported as median (interquartile range)
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Table 4-6 (cont.) Micronutrients (vitamins) intake at lunch (n=380)

Consumption Pre- Post- Diff % value
measure intervention intervention " Change P
Vitamin C (mg)
: 4.79 (3.56, 12.31 (8.08,
Kindergarten 1 12.99) 15.45) 7.52 156.99
: 5.36 (3.41, 8.20 (6.97,
Kindergarten 2 7.13) 17.86) 2.84 52.99
: 5.74 (5.19, 11.83 (8.72,
Kindergarten 3 10.27) 13.51) 6.09 106.10
Overall (4  5.36 (4.15, 10.86 (7.32,
schools) 8.44) 14.66) 5.50 102.61 <0.001
Niacin (mg)
: 2.03 (1.52, 2.27 (1.96,
Kindergarten 1 2.42) 2.65) 0.24 11.82
: 2.37 (1.74, 2.86 (2.15,
Kindergarten 2 2.98) 3.14) 0.49 20.68
: 3.50 (2.85, 3.38 (2.69,
Kindergarten 3 4.08) 4.52) -0.12 -3.43
Overall (4  2.73(1.97, 2.86 (2.20,
schools)  3.46) 3.71) 013 476 <0.001

Diff.;: Difference

Statistical differences between pre- and post-intervention, using Wilcoxon test,

are determined by a p-value of p<0.05.

Data was reported as median (interquartile range)

As shown in Table 4-6, vitamin A intake was significantly lower in post-

intervention than pre-intervention period (p<0.001) by decreasing from 30.00 to 21.96
RE. The highest Vitamin A intake in the pre-intervention period was kindergartenl
while kindergarten 3 has replaced this place in the post-intervention period. The
widest gap at -39.49 RE (-79.41%). between two periods occur in kindergarten 1.

Vitamin Bl intake was significantly higher in post-intervention than pre-
intervention period (p<0.001) by increasing from 0.16 to 0.28 mg. Kindergarten 3 has
the highest intake of Vitamin in in both periods while the highest increase between
pre- and post-intervention at 0.12 mg (75%) is in kindergarten 2.

Vitamin B2 intake was considerably lower in post-intervention than pre-

intervention period (p<0.001) with the decrease from 0.11 to 0.09 mg. Vitamin B2
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intake was highest in kindergarten 3 in both periods. The difference between pre- and
post-intervention was highest in kindergarten 3 with the decrease of -0.04 mg,
counted for -28.57%.

On the other hand, Vitamin C intake was significantly higher in post-
intervention than pre-intervention period (p<0.001) with the rise from 5.36 to 10.86
mg. There was the difference in the highest Vitamin C intake as kindergarten 3
possess the highest intake in pre-intervention while highest in kindergarten 1 in post-
intervention period. The difference between pre- and post-intervention was highest in
kindergarten 1 with the rise of 7.52 mg (156.99%).

Similarly, Niacin intake was significantly higher in post-intervention than pre-
intervention period (p<0.001), increasing from 2.73 to 2.86 mg. In both periods,
kindergarten 3 had the highest Niacin intake. However, the highest rise of intake at
0.49 mg (20.68%) from pre- and post-intervention was highest in kindergarten 2 by

increasing
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Table 4- 7 Micronutrients (minerals) intake at lunch (n=380)

Consumption Pre- Post- ) %

) ) _ _ Diff. p-value
measure intervention  intervention Change
Calcium (mg)

] 12.76 (10.96, 13.90 (11.48,
Kindergarten 1 1.14 8.93
16.52) 17.47)
_ 13.01 (10.02, 16.70 (14.14,
Kindergarten 2 3.69 28.36
16.29) 20.80)
) 17.62 (11.59, 22.19 (16.67,
Kindergarten 3 4.57 25.94
23.09) 31.35)
Overall (4 14.27 (10.78, 17.39 (14.07,
3.12 21.86  <0.001
schools) 19.13) 22.98)
Iron (mg)
) 0.63 (0.54, 0.70 (0.60,
Kindergarten 1 0.07 11.11
0.83) 0.87)
) 0.74 (0.53, 0.87 (0.62,
Kindergarten 2 0.13 17.57
0.97) 0.97)
) 0.93 (0.75, 1.13(0.90,
Kindergarten 3 0.20 2151
1.24) 1.45)
Overall (4  0.76 (0.60, 0.89 (0.66,

0.13 17.11  <0.001
schools) 1.04) 1.13)

Diff.: Difference
Statistical difference between pre- and post-intervention, using Wilcoxon test,

is determined by a p-value of p<0.05.

Data was reported as median (interquartile range)

As shown in Table 4-7, calcium intake was significantly higher in post-
intervention than pre-intervention period (p<0.001) with the rise from 14.27 to 17.39
mg. Calcium intake was highest in kindergarten 3 in both periods. The difference
between pre- and post-intervention was highest in kindergarten 3 by increasing 4.57
mg (25.94%).



62

The increase of iron from 0.76 to 0.89 mg intake was significantly higher in
post-intervention than pre-intervention period (p<0.001). Kindergarten 3 had the
highest intake in both periods. Also, this was the highest difference between pre- and
post-intervention in the same grade with the increase of 0.20 mg (21.51%).

Table 4- 8 Comparison of children’s vegetable and fruit consumption during
school lunch with age-appropriate Dietary Reference Intake for Thais (pre-
intervention period) (n=380)

Lunches providing

% Thai DRI
Pre- >25t0 >50to >75to )
_ _ <25% >100 median
intervention <50 <75 <100
(IQR)
n (%)
Vegetable
_ 70 25 6.60 (3.26,
Kindergarten 1 3(3.00 1(1.0) 0(0.0)
(70.7) ~ (25.3) 25.87)
_ 109 21 7.31 (3.93,
Kindergarten 2 3(2.3) 0(0.00 0(0.0)
(82.0) (15.8) 20.41)
_ 103 34 10 17.13 (9.51,
Kindergarten 3 1(0.7) 0(0.0)
(69.6)  (23.0) (6.8) 34.22)
Overall (4 282 80 16 12.09 (6.40,
2(0.5) 0(0.0
schools) (74.2) (21.1) (4.2) 25.87)
Fruit
_ 66 25 13.99 (9.95,
Kindergarten 1 4(4.0) 4(4.0) 0(0.0)
(66.7) (25.3) 32.56)
_ 91 42 15.75 (5.57,
Kindergarten 2 0(0.0)0 0(0.0) 0(0.0)
(68.4) (31.6) 27.01)
_ 91 55 17.85 (7.49,
Kindergarten 3 2(14) 0(0.0) 0(0.0)
(61.5) (37.2) 28.33)
Overall (4 248 122 13.99 (6.83,
6(1.6) 4(1.1) 0(0.0)
schools) (65.3)  (32.1) 28.33)
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As shown in Table 4-8, less than or equal to 25% of the Thai DRIs for
vegetables was consumed by more than 70% of children (n=282) consumed in school
lunch. The median amount of vegetable consumption was 12.09%. No children meet
Thai DRI for vegetable consumption at lunch during pre-intervention period.

More than 65% of children consumed less than or equal to 25% of the Thai
DRIs for fruit (n=248) in school lunch. The median amount of fruit consumption was
13.99%. No children meet Thai DRI for fruits consumption at lunch during pre-
intervention period.



Table 4- 9 Comparison of children’s vegetable and fruit consumption during
school lunch with age-appropriate Dietary Reference Intake for Thais (post-

intervention period) (n=380)

Lunches providing

>50
Post- >25to >75to % Thai DRIs
. . <25% to >100 _
intervention <50 <100 median (IQR)
<75
n (%)
Vegetable
) 50 40 9 23.55 (11.83,
Kindergarten 1 0(0.0) 0(0.0
(50.5) (40.4) (9.1) 33.23)
) 71 41 21 23.29 (7.95,
Kindergarten 2 0(0.0) 0(0.0)
(53.4) (30.8) (15.8) 37.61)
) 39 88 16 35.13 (22.55,
Kindergarten 3 4(2.7) 1(0.7)
(26.4)  (59.5) (10.8) 46.42)
Overall (4 160 169 46 28.11 (13.41,
4(1.1) 1(0.3)
schools) (42.1) (44.5) (12.1) 43.40)
Fruit
) 63 14 14 11.55 (8.50,
Kindergarten 1 6(6.1) 2(2.0)
(63.6) (14.1) (14.1) 48.15)
) 97 25 6 22.78 (12.85,
Kindergarten 2 4(3.00 1(0.8)
(72.9) (18.8) (4.5 25.87)
) 98 34 13 23.33 (8.63,
Kindergarten 3 1(0.7) 2(1.4)
(66.2) (23.0) (8.8) 33.39)
Overall (4 258 73 33 11 5(13) 22.78 (8.50,
schools) (67.9) (19.2) (8.7) (2.9) ' 33.39)

As shown in Table 4-9, 44.5% of the children consumed more than 25% and
less than or equal to 50% of the Thai DRIs for vegetables (n=169). 42% of children
consumed vegetable less than 25% of the recommendation (n=160). The median

amount of vegetable consumption was 28.11%. More than 65% of children consumed
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less than 25% of the Thai DRIs for fruit (n=258) in school lunch. The median amount

of fruit consumption was 22.78%.

Table 4- 10 Comparison of children’s energy and macronutrients consumption
during school lunch with age-appropriate Dietary Reference Intake for Thais
(pre-intervention period) (n=380)

Lunches providing

Pre- >25t0 >50to >75to % Thai DRIs
_ _ <25% >100 )
intervention <50 <75 <100 median (IQR)
n (%)
Energy
_ 79 15 0 38.26 (32.35,
Kindergarten1 1 (1.0) 4 (4.0)
(79.8) (15.2) (0.0) 45.80)
_ 73 50 1 48.20 (36.26,
Kindergarten 2 3 (2.3) 6 (4.5)
(54.9) (37.6) (0.8) 56.13)
_ 36 80 23 9 59.76 (50.33,
Kindergarten 3 0 (0.0)
(24.3) (54.1) (155) (6.1) 72.16)
Overall (4 188 145 10 49.74 (38.30,
4(1.1) 33 (8.7)
schools) (49.5) (38.2) (2.6) 61.33)
Carbohydrate
_ 53 37 9 0 23.34 (21.37,
Kindergarten 1 0 (0.0
(53.5) (37.4) (9.1) (0.0 35.53)
_ 33 93 7 0 28.76 (25.07,
Kindergarten 2 0 (0.0)
(24.8) (69.9) (5.3) (0.0) 36.58)
_ 124 12 6 36.39 (32.53,
Kindergarten 3 1 (0.7) 5(3.4)
(83.8) (8.1) (4.2) 45.17)
Overall (4 87 254 28 6 33.04 (25.96,
5(1.3)

schools) (22.9) (66.8) (7.4) (1.6) 39.43)
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Table 4-10 (cont.) Comparison of children’s energy and macronutrients

consumption during school lunch with age-appropriate Dietary Reference Intake

for Thais (pre-intervention period) (n=380)

Lunches providing

% Thai DRIs
Pre- >25t0 >50to >75to .
_ _ <25% >100 median
intervention <50 <75 <100
(IQR)
n (%)
Protein
) 12 34 36 17 75.03 (61.88,
Kindergarten 1 0 (0.0)
(12.1) (34.3) (36.4) (17.2) 85.96)
] 40 36 53 99.11 (65.93,
Kindergarten2 0(0.0) 4(3.0)
(30.1) (27.1) (39.8) 111.61)
120.74
Kind ten3 0(0.0) 0(0.0) 8(5.4) 20 He (102.20
indergarten : . : .20,
: (17.6) (77.0)
130.74)
Overall (4 0(00) 16 82 98 184  99.48 (74.41,
schools) ' (42) (216) (25.8) (48.4) 119.10)
Fat
) 40 42 10 6 54.18 (44.48,
Kindergarten1  1(1.0)
(40.4) (424) (10.1) (6.1) 68.34)
) 41 50 31 11 53.73 (43.43,
Kindergarten 2 0 (0.0)
(30.8) (37.6) (23.3) (8.3) 86.58)
) 23 46 32 47 79.69 (59.68,
Kindergarten 3 0 (0.0)
(15.5) (31.1) (21.6) (31.8) 104.61)
Overall (4 103) 104 138 73 64 61.61 (45.74,
schools) ' (27.4) (36.3) (19.2) (16.8) 92.02)

Energy and macronutrients (carbohydrate, protein, and fat) consumption

during school lunch in pre-intervention period were shown in Table 4-10. Almost half

of subjected students consumed more than one-forth and less than or equal to half of
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the Thai DRIs for energy (n=188), whereas the median amount of energy
consumption was 49.74%.

Quite differently from the consumption of energy, almost two-thirds of
children consumed more than 25% and less than or equal to 50% of the Thai DRIs for
carbohydrate (n=254) in school lunch. In fact, its median amount of carbohydrate
consumption was just only 33.04%.

Interestingly, protein possessed the highest consumption amount. Almost 50%
of children consumed more than 100% of the Thai DRIs for protein (n=184) in school
lunch, whereas the median amount of protein consumption was 99.48%.

More than 35% of children consumed more than 50% and less than or equal to
75% of the Thai DRIs for fat (n=138) in school lunch, whereas the median amount of
fat consumption was 61.61%.
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Table 4- 11 Comparison of children’s energy and macronutrients consumption
during school lunch with age-appropriate Dietary Reference Intake for Thais
(post-intervention period) (n=380)

Lunches providing

Post- >25t0 >50to >75to % Thai DRIs
) ) <25% >100 )
intervention <50 <75 <100 median (IQR)
n (%)
Energy
] 5 57 32 46.51 (36.04,
Kindergarten 1 5(.1) 0(0.0)
(5.1) (57.6) (32.3) 59.73)
) 0 71 54 49.81 (43.91,
Kindergarten 2 7(5.3) 1(0.8)
(0.0) (53.4) (40.6) 57.47)
) 0 11 87 36 14 66.55 (57.38,
Kindergarten 3
(0.0) (74) (58.8) (24.3) (9.5 85.90)
Overall (4 5 139 173 48 15 56.31 (45.28,
schools) (1.3) (36.6) (45.5) (12.6) (3.9 67.54)
Carbohydrate
) 27 63 32.06 (24.26,
Kindergarten 1 8(8.1) 1(1.0) 0(0.0)
(27.3) (63.6) 43.81)
) 4 114 13 32.64 (30.23,
Kindergarten 2 1(0.8) 1(0.8)
(3.0) (85.7) (9.8) 42.29)
) 0 107 29 10 44.89 (39.22,
Kindergarten 3 2(1.4)
(0.0) (72.3) (19.6) (6.8) 52.76)
Overall (4 31 284 50 12 39.28 (31.37,
3(0.8)

schools) (8.2) (74.7) (13.2) (3.2 46.55)
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Table 4- 11 (cont.) Comparison of children’s energy and macronutrients
consumption during school lunch with age-appropriate Dietary Reference Intake
for Thais (post-intervention period) (n=380)

Lunches providing

Post- >25t0 >50to >75to % Thai DRIs
) ) <25% >100 _
intervention <50 <75 <100 median (IQR)
n (%)
Protein
) 0 10 47 31 11 70.11 (61.73,
Kindergarten 1
(0.0) (10.1) (475) (31.3) (11.1) 85.66)
) 0 43 51 33 89.11 (69.12,
Kindergarten 2 6 (4.5)
(0.0 (32.3) (38.3) (24.8) 98.84)
) 0 12 45 91 109.52 (87.45,
Kindergarten 3 0 (0.0)
(0.0 (8.1) (30.4) (61.5) 138.62)
Overall (4 0 16 102 127 135 92.24 (70.14,
schools) (0.0) (4.2) (26.8) (33.4) (35.5) 115.40)
Fat
) 5 26 36 26 66.50 (47.02,
Kindergarten 1 6 (6.1)
(5.1) (26.3) (36.4) (26.3) 85.62)
] 0 26 55 43 67.30 (61.70,
Kindergarten 2 9 (6.8)
(0.0) (195) (414) (323 82.34)
) 0 26 60 58 89.23 (75.55,
Kindergarten 3 4(2.7)
(0.0 (17.6) (40.5) (39.2) 117.66)
Overall (4 5 56 117 129 73 75.85 (62.14,
schools) (1.3) (14.7) (30.8) (33.9) (19.2) 93.95)

Energy and macronutrients (fat, carbohydrate, and protein) consumption
during school lunch in post-intervention period demonstrated in Table 4-11. Almost
50% of children consumed more than 50% and less than or equal to 75% of the Thai

DRIs for energy (n=173) in school lunch.
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While the median amount of carbohydrate consumption was 39.28%, almost
75% of children consumed more than 25% and less than or equal to 50% of the Thai
DRIs for carbohydrate (n=284) in school lunch.

The median of consumption protein was high at 92.24%. It is found out that
35% of children consumed protein more than 100% of the Thai DRIs for protein
(n=135) in their school lunch. Respectively, kindergarten 1, 2, and 3 consumed
protein more than 100% at 11.1%, 24.8%, and 61.5%.

Almost 35% of children consumed more than 75% and less than or equal to
100% of the Thai DRIs for fat (n=129) in school lunch, whereas the median amount

of fat consumption was 75.85%.



Table 4- 12 Comparison of children’s micronutrients (vitamins) consumption
during school lunch with age-appropriate Dietary Reference Intake for Thais
(pre-intervention period) (n=380)

Lunches providing

Pre- >25t0 >50to >75to % Thai DRIs
) ) <25% >100 _
intervention <50 <75 <100 median (IQR)
n (%)
Vitamin A
] 37 39 19 38.28 (15.79,
Kindergarten 1 4(4.0) 0(0.0)
(37.4) (394) (19.2) 46.05)
) 81 31 20.48 (8.35,
Kindergarten 2 12 (9.0) 4 (3.0) 5 (3.8)
(60.9) (23.3) 87.86)
) 74 19 10 26 19 22.55 (3.33,
Kindergarten 3
(50.0) (12.8) (6.8) (17.6) (12.8) 85.91)
Overall (4 192 70 33 61 24 23.09 (9.97,
schools) (50.5) (18.4) 8.7 (16.1) (6.3) 64.49)
Vitamin Bl
) 35 4 13 21 56.93 (19.13,
Kindergarten 1 6 (6.1)
(35.4) (24.2) (13.1) (21.2) 84.96)
) 44 11 15 60 90.46 (20.00,
Kindergarten 2 3(2.3)
(33.1) (8.3) (11.3) (45.1) 116.09)
) 28 15 100 127.51 (31.41,
Kindergarten 3 4(2.7) 1(0.7)
(18.9) (10.1) (67.6) 202.69)
Overall (4 107 29 181 90.46 (22.82,
24 (6.3)
schools) (28.2) (10.3) (7.6) (47.6) 141.68)
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Table 4- 12 (cont.) Comparison of children’s micronutrients (vitamins)
consumption during school lunch with age-appropriate Dietary Reference Intake
for Thais (pre-intervention period) (n=380)

Lunches providing

Pre- >25t0 >50to >75to % Thai DRIs
) ) <25% >100 _
intervention <50 <75 <100 median (IQR)
n (%)
Vitamin B2
) 1 55 35 48.15 (41.36,
Kindergarten 1 7(7.1) 1(1.0
(1.0) (55.6) (35.4) 53.73)
) 0 54 49 29 59.30 (44.26,
Kindergarten 2 1(0.8)
(0.0) (40.6) (36.8) (21.8) 71.12)
] 0 64 62 13 75.62 (63.14,
Kindergarten 3 9(6.1)
(0.0) (43.2) (419) (8.8) 90.15)
Overall (4 1 118 148 98 15 63.03 (46.19,
schools) (0.3) (31.1) (38.9) (25.8) (3.9 80.19)
Vitamin C
) 21 34 11 26 39.89 (29.67,
Kindergarten 1 7(7.1)
(21.2) (34.3) (11.1) (26.3) 108.27)
) 24 69 18 16 44.67 (28.43,
Kindergarten 2 6 (4.5)
(18.0) (51.9) (13.5) (12.0) 59.39)
) 19 58 34 14 23 47.80 (43.21,
Kindergarten 3
(12.8) (39.2) (23.0) (9.5) (15.5) 85.56)
Overall (4 64 161 63 27 65 44.67 (34.59,

schools) (16.8) (42.4) (16.6) (7.1) (17.1) 70.35)
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Table 4- 12 (cont.) Comparison of children’s micronutrients (vitamins)
consumption during school lunch with age-appropriate Dietary Reference Intake
for Thais (pre-intervention period) (n=380)

Lunches providing

Pre- >25t0 >50to >75to % Thai DRIs
: . <25% >100 _
intervention <50 <75 <100 median (IQR)
n (%)
Niacin
_ 2 36 28 25 84.58 (63.20,
Kindergarten 1 8(8.1)
(2.0 (36.4) (28.3) (25.3) 100.96)
_ 0 24 31 65 98.70 (72.36,
Kindergarten 2 13 (9.8)
(0.0 (18.0)  (23.3) (48.9) 124.06)
_ 0 133 145.98 (118.91,
Kindergarten 3 0(0.0) 5(3.4
(0.0 (6.8) (89.9) 170.04)
Overall (4 2 65 69 223 113.82 (81.92,
21 (5.5)
schools) (0.5) (17.1) (18.2) (58.7) 144.37)

Table 4-12 is the illustration of the Comparison of children’s micronutrients
(vitamins) consumption during school lunch with age-appropriate Dietary Reference
Intake for Thais (pre-intervention period). Half of participants consumed less than or
equal to 25% of the Thai DRIs for vitamin A (n=192) in school lunch. From this
table, the median of vitamin A consumption was 23.09%.

Vitamin B1 is consumed more than Vitamin A as almost 50% of children
consumed more than 100% of the Thai DRIs for vitamin B1 (n=181) in their school
lunch. The median amount of vitamin B1 consumption was very high, at 90.46%.

Still higher than others but less than Vitamin B1, Vitamin B2 was consumed at
more than 50% and less than or equal to 75% of the Thai DRIs for vitamin B2
(n=148) by almost 40% of kindergarten children in school lunch. The median of
vitamin B2 consumption was more than half, at 63.03%.
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Regarding Vitamin C, more than 40% of children consumed more than 25%
and less than or equal to 50% of the Thai DRIs for vitamin C (n=161). The median of
vitamin C consumption was at 44.67%.

More than 100% of the Thai DRIs for niacin was consumed by almost two-
thirds of participants (n=223). Higher than others, niacin had the median consumption
at 113.82%.
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Table 4- 13 Comparison of children’s micronutrients (vitamins) consumption
during school lunch with age-appropriate Dietary Reference Intake for Thais
(post-intervention period) (n=380)

Lunches providing

Post- >25t0 >50to >75to % Thai DRIs
: : <25% >100 )
intervention <50 <75 <100 median (IQR)
n (%)
Vitamin A
_ 96 0 7.89 (1.70,
Kindergarten 1 3(30) 0(0.00 0¢(0.0
(97.0) (0.0) 16.79)
_ 119 13 0 17.09 (2.33,
Kindergarten 2 1(0.8) 0(0.0
(89.5) (9.8) (0.0) 23.20)
_ 103 45 0 21.15(2.73,
Kindergarten 3 0(0.0) 0(0.0)
(69.6) (30.4) (0.0 26.64)
Overall (4 318 61 0 16.91 (2.33,
1(0.3) 0(0.0)
schools) (83.7) (16.1) (0.0) 23.20)
Vitamin Bl
_ 14 23 57 115.23 (30.21,
Kindergarten 1 0(0.00 5(5.1)
(14.1) (23.2) (57.6) 167.76)
_ 20 20 88 153.57 (30.95,
Kindergarten 2 2(15) 3(2.3)
(15.0) (15.0) (66.2) 202.73)
_ 35 105 178.85 (42.34,
Kindergarten 3 5 (3.4) 3(2.0) 0(0.0)
(23.6) (70.9) 317.58)
Overall (4 39 78 250 153.57 (35.58,

5(1.3) 8(21)
schools) (10.3) (20.5) (65.8) 211.75)
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Table 4- 13 (cont.) Comparison of children’s micronutrients (vitamins)
consumption during school lunch with age-appropriate Dietary Reference Intake
for Thais (post-intervention period) (n=380)

Lunches providing

Post- >25t0 >50to >75to % Thai DRIs
: : <25% >100 _
intervention <50 <75 <100 median (IQR)
n (%)
Vitamin B2
_ 10 61 28 38.80 (30.16,
Kindergarten 1 0(0.0)0 0(0.0)
(10.1) (61.6) (28.3) 50.50)
_ 73 23 32 45.80 (36.75,
Kindergarten 2 4 (3.0) 1(0.8)
(54.9) (17.3) (24.1) 75.09)
_ 56 40 23 29 56.71 (45.58,
Kindergarten 3 0 (0.0)
(37.8) (27.0) (15.5) (19.6) 98.37)
Overall (4 14 190 91 55 47.94 (36.59,
30(7.9)
schools) (3.7)  (50.0) (23.9) (14.5) 69.06)
Vitamin C
_ 16 20 53 102.55 (67.36,
Kindergarten1 3(3.0) 7(7.1)
(16.2) (20.2) (53.5) 128.75)
_ 20 56 18 39 68.34 (58.05,
Kindergarten 2 0 (0.0)
(15.0) (42.1) (135 (29.3) 148.81)
_ 37 32 73 98.55 (72.63,
Kindergarten 3 2 (1.4) 4(2.7)
(25.0) (21.6) (49.3) 112.58)
Overall (4 31 109 70 165 90.54 (61.00,

5(1.3)
schools) (8.2) (28.7) (18.4) (43.4) 122.20)
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Table 4- 13 (cont.) Comparison of children’s micronutrients (vitamins)
consumption during school lunch with age-appropriate Dietary Reference Intake
for Thais (post-intervention period) (n=380)

Lunches providing

Post- >25t0 >50to >75to % Thai DRIs
) ) <25% >100 )
intervention <50 <75 <100 median (IQR)
n (%)
Niacin
_ 47 40 94.42 (81.77,
Kindergarten1 0(0.0) 5(.1) 7(7.1)
(47.5) (40.4) 110.32)
_ 17 37 79 119.14 (89.68,
Kindergarten2 0(0.0) 0(0.0)
(12.8) (27.8) (59.4) 130.87)
_ 17 130 140.98 (112.25,
Kindergarten3 0(0.0) 0(0.0) 1(0.7)
(11.5) (87.8) 188.16)
Overall (4 101 249 119.25 (91.83,
0(0.0) 5(1.3)
schools) (6.6) (26.6)  (65.5) 154.42)

The consumption of micronutrients (vitamins) during school lunch in post-
intervention period is demonstrated in Table 4-13. More than 80% of children
consumed less than or equal to 25% of the Thai DRIs for vitamin A (n=318) in school
lunch. The median amount of vitamin A consumption was only 16.91%.

Unlike Vitamin A, vitamin B has the significantly higher consumption
amount. More than 100% of the Thai DRIs for vitamin B1 was consumed by 65 % of
children (n=250) in school lunch. The median amount of vitamin B1 consumption
was 153.57%.

Fifty percent of children consumed more than 25% and less than or equal to
50% of the Thai DRIs for vitamin B2 (n=190) in school lunch. The median amount of
vitamin B2 consumption was 47.94%.

More than two-fifths of students consumed more than 100% of the Thai DRIs
for vitamin C (n=165). Regarding the median amount, the vitamin C consumption
was high at 90.54%.
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Even higher than the consumption of vitamin C, 65 % of children consumed
more than 100% of the Thai DRIs for niacin (n=249) in school lunch. The median

amount of niacin consumption was 119.25%.

Table 4- 14 Comparison of children’s micronutrients (minerals) consumption
during school lunch with age-appropriate Dietary Reference Intake for Thais
(pre-intervention period) (n=380)

Lunches providing

Pre- >25t0 >50to >75to % Thai DRIs
. . <25% >100 )
intervention <50 <75 <100 median (IQR)
n (%)
Calcium
Kind ten 1 % 0(0.0) 0(0.0) 0(0.0 ° 6.07 (5.22, 7.87)
indergarten . : . : 22,17.
: (100.0) (0.0)
Kind ten 2 133 0(0.0) 0(0.0) 000) ° 6.20 (4.77,7.76)
indergarten . : : 7, 7.
J (100.0) (o)
_ 147 0 (0.0) 0
Kindergarten 3 1(0.7) 0(0.0) (0.0) 8.39 (5.52, 11.00)
99.3) '
Overall (4 379 0 (0.0) 0
1(0.3) 0(0.0) 0.0) 6.79(5.13,9.11)
schools) (99.7) '
Iron
_ 79 13 0 34.64 (29.51,
Kindergarten 1 6 (6.1) 1(1.0)
(79.8) (13.1) (0.0 45.62)
_ 20 64 43 1 40.41 (29.13,
Kindergarten 2 5 (3.8)
15.0) (48.1) (32.3) (0.8) 53.13)
_ 74 56 10 8 50.63 (41.17,
Kindergarten 3 0 (0.0)
(50.0) (37.8) (6.8) (5.4 67.83)
Overall (4 26 217 112 16 9 41.73 (32.61,
schools) (6.8) (57.1) (29.5) (4.2) (2.4) 56.97)

Micronutrients (minerals) consumption during school lunch in pre-

intervention period is demonstrated in Table 4-14. It is found out that most of children
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consumed less than or equal to 25% of the Thai DRIs for calcium (n=379) in school
lunch. The median amount of calcium consumption was relatively low at 6.79%.

In terms of iron, more than 50% of children consumed more than 25% and less
than or equal to 50% of the Thai DRIs for iron (n=217) in school lunch whereas the

median amount of iron consumption was 41.73%.

Table 4- 15 Comparison of children’s micronutrients (minerals) consumption
during school lunch with age-appropriate Dietary Reference Intake for Thais
(post-intervention period) (n=380)

Lunches providing

% Thai DRIs
Post- >25t0 >50to >75to ]
) ) <25% >100 median
intervention <50 <75 <100
(IQR)
n (%)
Calcium
_ 98 0(0.0) 0(.0) 0(0.0) 6.62(5.46,
Kindergarten 1 1(1.0)
(99.0) 8.32)
_ 133 0(0.0) 00 0(@.0 0(@.0  7.95¢(6.73,
Kindergarten 2
(100.0) 9.90)
_ 148 0(0.0) 0(.00 0(.0) 0(0.0) 10.57(7.94,
Kindergarten 3
(100.0) 14.93)
Overall (4 379 103) 0(0.0) 0(.00 0(.00 8.28(6.70,
schools)  (99.7) ' 10.94)
Iron
_ 74 20 38.47 (32.59,
Kindergarten1 2 (2.0) 2(2.0) 1.0
(74.7)  (20.2) 47.55)
_ 77 51 47.61 (34.13,
Kindergarten 2 3 (2.3) 2(1.5) 0(0.0)
(57.9) (38.3) 53.26)
_ 40 70 28 10 61.66 (49.06,
Kindergarten 3 0 (0.0)
(27.0) (47.3) (189) (6.8) 79.02)
Overall (4 191 141 11 48.71 (36.06,
5(1.3) 32 (8.4)

schools) (50.3)  (37.1) (2.9) 61.96)
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Table 4-15 shows the consumption amount of micronutrients (minerals)
consumption during school lunch in post-intervention period. Positively in the post-
intervention period, almost all of the subjects consumed less than or equal to 25% of
the Thai DRIs for calcium (n=379) in school lunch. On average, the median amount
of calcium consumption was 8.28%.

Half of children consumed more than 25% and less than or equal to 50% of
the Thai DRIs for iron (n=191) in school lunch, whereas the median amount of iron
consumption was 48.71%.
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Table 4- 16 The differences amount of foods, energy, and nutrients consumption
between pre- and post-intervention period (n=380)

Consumption

% Thai DRI (lunch)

Pre- Post- Difference p-value
measure _ _ _ _
intervention intervention
12.09 (6.40, 28.11 (13.41, 16.02 <0.001
Vegetable
25.87) 43.40)
_ 13.99 (6.83, 22.78 (8.50, 8.79 <0.001
Fruit
28.33) 33.39)
49.74 (38.30, 56.31 (45.28, 6.57 <0.001
Energy
61.33 67.54)
Eat 61.61 (45.74, 75.85 (62.14, 14.24 <0.001
a
92.02) 93.95)
33.04 (25.96, 39.28 (31.37, 6.24 <0.001
Carbohydrate
39.43) 46.55)
_ 99.48 (74.41, 92.24 (70.14, -7.24 0.236
Protein
119.10) 115.40)
o 23.09 (9.97, 16.91 (2.33, -6.18 <0.001
Vitamin A
64.49) 23.20)
o 90.46 (22.82, 153.57 (35.58, 63.11 <0.001
Vitamin B1
141.68) 211.75)
o 63.03 (46.19, 47.94 (36.59, -15.09 <0.001
Vitamin B2
80.19) 69.06)
o 44.67 (34.59, 90.54 (61.00, 45.87 <0.001
Vitamin C
70.35) 122.20)
o 113.82 (81.92, 119.25 (91.83, 5.43 <0.001
Niacin
144.37) 154.42)
Calcium 6.79 (5.13,9.11) 8.28 (6.70, 10.94) 1.49 <0.001
| 41.73 (32.61, 48.71 (36.06, 6.98 <0.001
ron
56.97) 61.96)
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Compared with the Thai DRIs, the consumption of vegetables and fruits
significantly increased after 3 months of the intervention by 16.02% and 8.79%,
respectively. The consumption of energy, fat, carbohydrate significantly increased by
6.57%, 14.24%, and 6.24%, respectively after three months of intervention. The
consumption of vitamin B1, vitamin C, and niacin significantly increased by 63.11%,
45.87%, and 5.43%, respectively. Similarly but in the lesser degree, the consumption
of calcium and iron slightly increased by 1.49% and 6.98% respectively. On the other
hand, after 3 months of intervention vitamin A and vitamin B2 significantly decreased
by -6.18 and -15.09% respectively.
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CHAPTER 5
DISCUSSION

This study investigates the changes in children’s food consumption in
response to United for Healthier Kids program (U4HK). This program aims to
reinforce healthy diets by encouraging various types of food consumed, increasing
vegetables and fruits consumption, and promoting healthy environment in preschool
children. The intervention was implemented in school lunch for 3 months. The
participants in this study were children aged 3-5 years in 4 schools in Bangkok. A
total of 764 children were recruited and 380 children completed a study protocol. The
researcher assessed the effectiveness of U4HK program by the considerable
improvement of vegetables, fruits, energy, macronutrients, and micronutrients
consumption compared with the Thai DRIs.

5.1 The effect of U4HK program on the amount of vegetables and fruits

consumption

After the intervention period, the amounts of vegetables children consumed
significantly increased from 6.04 grams in pre-intervention period to 13.72 grams in
post-intervention period. The amount of fruit consumption increased from 8.05 grams
in the pre-intervention period to 11.66 grams in post-intervention period. During post-
intervention period, the amounts of vegetable and fruit consumption were more
aligned with the recommendations than pre-intervention period. The results in this
study may be explained by the following reasons.

Firstly, school’s staffs usually use stainless plates that have 3-4 blocks for
serve each type of food in each block during school lunch. However, there is no
specific block for specific compulsory nutritious food, which may result in the
missing types of food served in meal. In this study, there are specific blocks for
vegetables and fruits in Hero plate. It is necessary to raise the awareness for school
authorities to prepare and serve vegetables and fruits in every school lunch. During
school lunch, including vegetables and fruits in Hero plate effectively give the

availability and accessibility to healthy foods for children. As a result, the amount of
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consumption can increase (56). Secondly, we use cartoons of vegetables and fruits to
encourage children consumption by presenting the cartoon pictures on Hero plate and
Hero book and stickers. Cartoon pictures can remind children to take fruit and
vegetable on their plate as reported in Hoffman JA and colleagues study (36). In
addition, Upton D. and colleagues (57) assessed the effectiveness of the intervention
program on child’s fruits and vegetables consumption in lunchtime. Cartoon of hero
characters were used in their program to encourage having fruits and vegetables,
resulting in the short-term effectiveness of intervention. Therefore, the use of visually
attractive and fun materials can catch the child’s attention and predisposition to eat
more vegetables and fruits. Third, children’ eating habits were influenced by genetics
and modified by learning. In addition, children food acceptance, especially
vegetables, need early and repeating exposures (14). For these reasons, the U4HK
program was chosen to be implemented in preschool children for 3 months with the
aim to increase vegetable and fruit acceptance and amounts consumed. Fourth, the
usage of Hero plate was encouraged by using Hero book and stickers. Collecting
stickers is the positive reinforcement method which could effectively encourage
children to eat all foods on their plates. Hoffman JA and colleagues reported that
children’s fruit and vegetable preferences remained stable across 15-month period
when the children received the positive reinforcement. It could help children to learn
and estimate how much they should eat for a meal (56). In addition, Amin SA and
colleagues (53) assessed the amount of fruit and vegetable consumption after
implementing the National school lunch program. They demonstrated that there is the
positive correlation between the amounts of fruit and vegetable served for children
and food waste. So, the attempt to increase fruits and vegetables served for young
children should come with the use of motivational tools to promote healthy eating.
Fifth, we gave the nutrition knowledge and preparation tips to school staff via Hero
menu and Hero contents. The contents in Hero menu and Hero contents composed of
the recommended amounts of food children should consume for one meal, the
benefits of variety eating and the cooking technics for preparing healthy menus.

Cutting or slicing vegetables and fruits into smaller pieces are also recommended for
increasing children’s fruit and vegetable intake (53). Rolls BJ (38) recommended that
energy density of food should be concerned together with the portion controlled.
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Children tend to consume more energy when energy dense food was served (40).
Therefore, providing nutrition knowledge in Hero menu and Hero content in this
study may be the guidance for preparing children’s diet and improve overall diet
quality.

The multicomponent intervention has been used in many studies and shown
the success in increasing the consumption of fruits and vegetables. As reported in
Hoffman JA and colleagues study (36) that children’s consumption of fruits and
vegetables after implementing school-based program. Their program was composed
of lunchroom, classroom, school-wide, and family components. After one year of
intervention, children in their study consumed 29 additional grams of fruit and 6
additional grams of vegetable in school lunch. However, the consumption amount of
fruits and vegetables at baseline of these children was higher than those of
participants in our study. This may refer that participants in Hoffman JA and
colleagues study predisposed to the consumption rise of fruits and vegetables easier
than those in this study. In addition, our study assessed the consumption amount of
vegetables and fruits after 3 months, which was the shorter period than Hoffman JA
and colleagues study. Ideally, the consumption result could be higher if this study was
conducted in the longer period.

One and a half servings of vegetable and 1.5 servings of fruit are
recommended for children aged 3-5 years old for one day. It was found out that
children consumed 30% of their energy requirement in school lunch. Therefore,
children should consume 0.5 serving of vegetables and 0.5 serving of fruits in lunch.
After the intervention, the amount of vegetable consumption was more aligned with
the recommendation. Children’s vegetable consumption increased from 12.09% in the
pre-intervention period to 28.11% of the Thai DRIs for lunch in the post-intervention
period. The amount of fruit consumption was more aligned with the recommendation
by increasing from 13.99% in the pre-intervention period to the 22.78% of the Thai
DRIs for lunch in post-intervention period. The amount of children’s vegetables and
fruits consumption increased in post-intervention period. However, it is still lower
than the recommended amounts for lunch. As reported in the food consumption
survey of Thai National Health Examination Survey (NHES) IV (1), that the amount
of daily vegetable consumption was 0.36 serving (28.4 grams) in children aged 1-3
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years old and 0.47 serving (37.4 grams) in children aged 4-5 years old which less than
the recommended amount. These children also consumed fruits per day less than the
recommendations. Children aged 1-3 years old consumed only 0.46 serving (36.6
grams). Similarly, 0.93 serving (74.4 grams) was consumed in children aged 4-5 year
old. Therefore, the increasing amounts of vegetables and fruits intake in our study
which are lower than the results in other countries may be caused by the different of
children’ usual intake and different contexts. It is necessary to perform the research in
the longer time to reach the recommended goals. In addition, some schools in this
study did not provide fruits in some school lunch meals. On the other hand, fruits
were given to students during afternoon snhack. As the amount of food consumption
during snack time was not collected in this study, the results from this study might not
be able to imply the effectiveness of the program.

5.2 The effect of U4HK program on the energy, macronutrients, and

micronutrients consumption.

The consumption of energy, fat, carbohydrate, calcium, iron, vitamin B1,
vitamin C and niacin increased after 3 months of the intervention. However, the
amount of vitamin A and vitamin B2 consumption significantly decreased. The
explanation of this might be the difference of school’s menus between pre- and post-
intervention period. Since the components in U4HK program are the guidances which
school staffs use for adapting and applying in their schools, they have the rights to
make the decision for planning school menus by themselves. Therefore, the
composition of food in school’s menus may be various. The different types of foods
may provide the disparate nutrient profile. Furthermore, vegetables and fruits contain
various vitamins and minerals. Consuming various types of vegetables and fruits is as
important as its quantity. A variety of vegetables, fruits, and other food in this study
probably affected the amount of vitamins and minerals children consumed. Further
studies may suggest each school to prepare the same ingredients in both evaluation
periods.

Since types and amounts of foods in school lunch may slightly change during
intervention, the researchers collecting school’s menu cycle during the intervention

period might notice the changes in food provided in school lunch. However, school
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menu may not reflect food provided in school lunch accurately as reported in
Benjamin Neelon SE and colleagues’ study (58). They demonstrated that food and
beverages, especially juice, fruit, and sugar-sweetened beverages were served whereas
rarely noted on menu. They also suggested that having partial information regarding
types of foods and preparing methods in school menu might reflect inaccurate energy
and nutrients provided in their school lunch. However, the trend of school menus
change may provide some beneficial information. Because children consumed only
food provided by school staff or their parents, improving menu quality may affect
energy and nutrients children consumed. In this study, school menus were collected
only in the evaluation days. However, school menus during intervention period were
not collected. Further study may use the plate waste measurement and collect school’s
menu cycle in both evaluation days and during intervention period for more
understanding of the effectiveness of the program on children’s food consumption.

After the intervention period, there was the rise in the amount of energy, fat,
carbohydrate, calcium, iron, vitamin B1, vitamin C and niacin. However, the amount
of energy, carbohydrate, calcium, iron, and vitamin A intake at baseline were lower
than 50% of the Thai DRIs for lunch, it was still too far from the recommended
amount. Children may need more time for changing their eating behaviors and
catching up with the recommendations.

Thirty percent of the Thai DRIs for energy, fat, carbohydrate, and protein are
recommended for lunch. The U4HK program aimed to motivate the consumption
amount of vegetables and fruits together with encouraging age-appropriate food
consumption. The results of this study show that the amounts of energy, fat, and
carbohydrate have increased more closely to the recommendations. However, most of
children in this study have not achieved the recommended goal yet. The results of this
study are consistent with the data from the 4™ Thai National Health Examination
Survey (NHES 1V) that most of Thai preschool children consume energy and
carbohydrate less than the Thai DRIs. They applied a 24-hour-dietary recall form to
obtain the information. This can be explained by the amount of consumption at
baseline is too low and children may need more time to increase and catch up with the
recommended amount. Most of children consumed energy less than 50% of the Thai
DRIs for lunch. However, regarding the nutrition status, of most of children in this
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study were classified as normal weight (78.7% of children). Energy intake at home or
snack time may compensate and promote normal growth. All-day food assessment
may provide more information about food and energy intake of children.

Most of schools in Thailand have been providing milk for students since the
Thai school milk program was launched in 1992 by Thai government with the aim to
decrease the proportion of malnourish children. Children usually drink milk in
morning and afternoon snack times at school. However, in this study, we assessed the
amount of food consumption only in lunchtime. The low level of calcium
consumption in our study may be caused by the small amount of calcium provided in
lunchtime while the amount of calcium intake from school milk was not included.
Two hundred milliliters of whole milk contains 122 calories, 7.8 grams of
carbohydrate, 7.4 grams of fat, 6.4 grams of protein, 70 RE of vitamin A, 0.42 mg of
vitamin B2, and 204 mg of calcium. Total nutrients consumption in one day,
especially calcium, vitamin A, and vitamin B2 may be in the adequate level when
added the amount contained in milk.

5.3 The usage of the intervention tools in U4HK program

In this study, the researchers found the successful outcomes from increasing
vegetable and fruit consumption. After the intervention, energy, fat, carbohydrate, and
some vitamins and minerals intake were more aligned with the recommendations.
However, the quality of menus served during lunch in this study was not different
between pre- and post-intervention period as demonstrated by the nutrient profiling
scores. Most of the nutrient profiling scores of menus in pre-intervention period were
lower than the standard criteria as even in post-intervention period. Insufficient
amount of foods in school menus may cause children consumed energy and nutrients
less than the recommendations. In this study, we developed the Hero menus and Hero
content to convey healthy eating messages to teachers and school staff for preparing
appropriate food for children. However, there were still several limitations for this
situation. First, guidances in Hero menus and Hero contents may not be appropriately
applied in school settings. Second, school may have some limitations such as financial
constraints or restricted facility and equipment. Although the quality of school menus
in pre- and post-intervention periods does not meet the recommendations, there was

the rise in the consumption amount of vegetable, fruit, energy, and some nutrients.
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Children may increase their food consumption, especially vegetables and fruits by
using other U4HK tools, Hero plate and Hero book and stickers. Improving Hero
menus and Hero content to be more applicable to use in future study may enhance the
effectiveness of this program.

The results in this study were assessed from the amount of food consumption
of children who completed the study. Children in this study were classified as
thinness, normal weight, overweight, and obese by comparing their body weight and
height with Thai growth chart. Children with different nutritional status levels may
have various food consumption patterns. As reported in McConaby KL and
colleagues (59) study that higher body weight children tended to consume larger
amount of foods since they have greater energy requirements. Since almost 20 percent
of children in this study were overweight and obese, the different amount of food
consumption during pre- and post-intervention period of these children should be
analysed separately. As children were recruited into this study and then they were
classified their nutritional status, the proportions of overweight and obese children
from each school were not equal. In addition, the differences in school environment
and policy may also affect children’s food consumption. Therefore, the effectiveness
of U4HK program on the amount of food consumption in overweight and obese
children should be assessed in further study which recruit equal numbers of children
in these nutritional status levels from every school.

The long-term intervention demonstrated the higher amount of vegetable and
fruit consumption in preschool children when compared to the results in our study as
reported by Hoffman JA and colleagues (36) that implemented the nutrition program
for two years. However, there are several factors which influence children’s eating
habits especially when implementing the long-term intervention period. During
weekend, parents should collaborate to maintain their children’s healthy eating habits.
The fact that each family possesses different children’s rearing practices and eating
environments may affect children’s food intake (56). In this study, U4HK program
was implemented for 3 months and assessed children’s food consumption after
implemented the new nutrition intervention program during school lunch. Therefore,

the three-month intervention in this study may reflect the effectiveness of the U4HK
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program better than the longer intervention period as it can be affected by other
factors such as the influence from parents and food accessibility at home.
5.4 Strength and Limitations of This Study

Regarding the strength, this study implemented of plate waste measurement
technic to measure the amount of food consumption. The plate waste measurement
was a gold standard method for measuring intake (60) and many studies used this
method to assess vegetable and fruit consumption in preschool children (36, 61).
However, this study has some limitations. Firstly, participants were recruited from
only 4 schools in Bangkok which may not represent Thai’s children who live in both
rural and urban areas. However, this is primarily a pilot study to examine the
effectiveness of the U4HK program. Besides, as the researcher is based in Bangkok,
Thailand, it was convenient for the researcher to collect data from schools Bangkok.
Further studies could take the consideration of recruiting provincial schools.
Secondly, the researchers had to make the appointment for the evaluation day with
teachers and school staffs before collecting the data which may affect the preparation
food in school lunch. Thirdly, the effectiveness of the intervention was measured only
in lunchtime which may not represent the overall eating habits of children. Since this
study aims to implement the intervention program in school lunch, the assessment of
vegetable, fruit and other food consumption in school lunch should reflect the effects
of the program. In addition, children spend most of their time in weekday and
consume at least 30% of energy at school. The beneficial effects of this program may
have an impact on food consumption at home as reported in Rosario R and colleagues
study (28). They demonstrated that improving children’s eating habits at school can
provoke children to ask parents to prepare vegetables and fruits for them at home. It
will be advantageous for the nutrition education academia if further studies consider
the evaluation of the beneficial effects of the school lunch program on children eating

habits at home.
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CHAPTER 6
CONCLUSION

The multicomponent intervention in U4HK has the potential to increase the
consumption amount of vegetables and fruits of students aged 3 to 5 years. The
amounts of energy, fat, carbohydrate, calcium, iron, and vitamin C, which children
consumed in school lunch, were proven to be higher after three months of the
intervention period and nearly meet the recommendations. Further studies could
consider exploring the effect of the program on larger-scaled and more diverse

populations of preschool children.
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Example of the school lunch in post-intervention
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APPENDIX D
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APPENDIX E

Example information in Hero content
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Example menu in Hero menu

Wine wnlne ganmi
INITED @
FUHTNUAAEN “Lﬁhaqm{uun" Tas v Ty aans nsadens adﬁua"’:ﬁz a FOR HEALTHIER KIDS

; i v g Ry
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Wo el uazAmAg ATyl Widnseumdunseenuldian srndsstadngud

damuuan:

1. dhuaatnei 4 daula:

2. dheanae % deula:

3. uihirad ¥ s

4. Yamaaudiiiuguwedn 100 ndu

5. duiudmiunan 1 fwa

6. 3zum dmiunnues

i

1. washuauanihma g duduhgulan

2. induamngs udegnuilding iy

3. dansensiaiu Widou nan liwagnindasisiu

4. dndwinandmieiu Suiulsemuunsssong uazdndn anusRan
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damumag.

hiliag.
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