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The main objectives of this descriptive research were to assess energy and
nutrient intake, in proportion to energy distribution from food consumption, and
energy expenditure, in terms of physical activity patterns among nursing students at
Naval Nursing College. The population in this study was 178 nursing students (nursing
science degree) who were studying in the second, third and fourth year at Naval
Nursing College for the academic year 1999. These students answered demographic
questionnaires for inclusion criteria as a participant in this study. The participants
were 63 students who were asked to record their food consumption and activities in
their diaries for four days.

The result showed that the mean energy intake from food consumption of
nursing students: aged 18-19 years and aged 20-22 years were 1471.9 + 268.5 kcal and
1441.8 + 263.5 kcal respectively. When the mean energy and nutritional intake from
food consumption of nursing students were compared with the same age group
according to the Thai Recommended Diectary Allowance (RDA). It showed that
the energy intake was at adequate level. Nutritional intake with respect to eight
nutrients as follows: carbohydrates, fat, protein, iron, vitamin B1, vitamin B2, vitamin
C and niacin were at adequate level; more than 67 % of the RDA, except for the
intake of calcium and vitamin A which were at 25.9% and 64.9 % respectively for the
age group of 18 — 19 years. As for the intake of calcium of age group of 20-22 years, it
was 32.7%, which was considered inadequate. The vitamin A intake for this age group
was rated as adequate. The proportion of energy from carbohydrates was slightly
higher than recommended amount, but from protein and fat was proportionate. The
mean energy expenditure was 2031.6 + 179.0 kcal. It was divided into three parts:
First, Basal Metabolic Rate was 1219.1 + 72.1 kcal. Second, Energy for Physical
Activity was 627.8 + 116.4 kcal, i.e., most energy was spent for walking and the least
energy for dishwashing and ironing. Finally, The Specific Dynamic Action was 184.7
+ 16.3 kcal. Nursing students spent energy in moderate activities. In addition, the
energy requirement for nursing students was 2,000 kcal. The patterns of activity in
terms of time spent for certain activities, were as follows: most time was spent on
sitting, followed by sleeping, walking, standing relaxed and bath taking, standing at
work, lying, dressing and undressing, floor sweeping and moping — cleaning bed and
laundry, walk rapidly, exercise, making bed, walking upstairs, walking downstairs and
dishwashing and ironing.
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CHAPTERI1

INTRODUCTION

Rational

Most nursing students are in the adolescence who age between 18-22 years. The
adolescence is considered as the most important period of life. It is a period of much
physical, emotional, mental and social development from childhood to adulthood.
There are several physical changes notably (1) e.gl increasing of endocrine excretion
and growth of cells and tissues. Therefore, the adolescents’ food intake need to be
adequately increased for proper physical and growth that should contain adequate
energy and nutrients for their numerous performing activities and for maintaining
good nutritional status.

The nursing students study health-related subjects of nursing both theoretical and
practical, e.g. injection, infusion, bed bath, oral and tube feeding and checking
temperature, blood pressure, pulse and respiration measurements, etc. throughout the
college years. The second, third and fourth-year students must work in shifts on
morning, afternoon and night alternately at hospital wards. It is apparent that the
nursing students have other different educational activities to perform as well. Thus
they need additional energy intake to keep away tiredness. As adolescents tend to
have extreme appetite (1); however, they might lose their appetite when they are too
tired or too hungry. Moreover, as adolescents give the social success high priority.

The failure of which would cause their emotional stress (2). From this reason,
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Nursing students who have to successfully study both theoretical and practical nursing
might get emotional stress which might cause flatulence, nausea, vomit and diarthea
in some cases, lost of appetite or overeating, etc. (3). As a result, the students have
consumed inadequate nutrients and energy to meet requirement, which can cause
undernutrition. If undernutrition prolongs, it will lead to health problem.
Undernutrition is a malnutrition, which is one of the important public health
problem of the couniry. The major probiem is protein calorie malnutrition, PCM.
The nutrition status of Thai population ages between 15-19 years based by weight per
age showed 1% degree PCM at 17.3%, 2™ at 1.8% and 3™ at 0.5%, by weight per
height, 1% degree PCM was at 6.1% but no 2™ and 3™ degree PCM. As in the report
of the Nutrition Division, Health Department of Ministry of Public Health 1995 (4)
indicated that protein — calorie malnutrition might cause underweight and affected
personal health such as slow growth rate, low productivity, low learning ability, low
immunity, irritableness and depression (5). There was a report ihat low body fat in
females caused delay or loss of menstrual function, which may lead to problems of
reproduction and general deterioration of health. This phenomenon occurs in female
athletes (6). Moreover, the epidemiological data indicated that death rate of adult was
higher if Body Mass Index (BMI) was lower than 20 kg/m? (7). The impact of
underweight on the public is lack of efficient manpower and delay national economic
development (5). ,
It is inevitable that underweight in adolescents is an important health problem.

Body weight status of the fourth year medical students at Chiang Mai University

totaling 95 persons (78 males and 17 females) evaluated by the BMI indicator showed
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56.5% male and 53% female students were underweight (8). Furthermore, A study in
Thai College students from both private and public universities é.nd institutes showed
that by BMI indicator percentage of the students with the BMI lower than low normal
(BMI > 18.5 - <20.0) were 28.3% in male and 31.8% in female, with chronic energy
deficiency (BMI < 18.5) were 13.3% in male and 27.8% in female (9).

From the above, it indicated that the adolescents were malnourished with
underweight problems. However, there are no information regarding nutrition status
of the nursing students. Therefore, the researcher collected and analyzed weight and
height of 244 nursing students at Naval Nursing College in the 1998 academic year by
inquiring the students to provide their weight and height. These data were evaluated
by BMI indicator, it was found 87% students with normal weight (BMI > 18.5 — 24.9
kg/m®) and 13% with underweight (BMI < 18.5 kg/m? at 13%. But overweight
students were not found.

Underweight among nursing students are a vital and significant malnutrition
problem. Underweight (BMI < 18.5 kg/m?) of 3-5% in Thai population is considered a
public health problem that needs surveillance and to be resolved (10). Since nursing
students are medical personnels other than doctors and nurses working in hospitals
who have the duty to provide service on health care and information on food
consumption and treatment for patients and their family. They must have proper food
consumption behavior to be a healthy model for the public.

The causes of underweight in nursing students were studied. Because the
students had numerous activities both on lecture and practice so they might have to

increase their energy expenditure. Thus the students might need higher Energy intake
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than other groups of adolescent. If they have sufficient energy and nutrients intake to
meet their body requirement of body, their bodyweight would be normal and they
would be healthy. Energy intake and energy expenditure of nursing students has not
been studied. Thus, the researcher had studied the energy and nutrients intake,
proportion of energy distribution, energy expenditure and patterns of physical activity
of nursing students. The results of this research will be significant information to
advocate administrator in prevention and improvement of the underweight problem of
nursing students. In addition, the result would be used in meal planning to improve
the quality of the canteen food hence to a better nutrition status of the nursing students

at Naval Nursing College.

Research Question

Do the energy intake, nutrient intake and energy expenditure of the nursing
students age 18 - 22 years meet RDA energy and nutrients requirement for Thai

females of the same ages?

Objective
To study energy and nutrient intake and energy expenditure of the nursing

students at Naval Nursing College.

Specific Objectives
1. To study the energy and nutrient intake, and proportion of energy distribution
of the nursing students.

2. To study energy expenditure of the nursing students.
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3. To compare energy and nutrient intake of the nursing students with Thai
RDA.
4. To compare energy expenditure with Thai RDA.

5. To study the patterns of physical activity of the nursing students.

Scope of the study

This research is limited to the 18-22 years old nursing students (nursing science

degree) studying at the second, third and fourth year of 1999 academic year at Naval

Nursing College.

Assumption of the study

1. The population group must not be the athletic group of Naval Nursing
College.

2. The population group must not have a chronic disease.

3. The population group must not be on diet or exercise for weight-losing
program.

4. The population group must not be under a recuperating period after an
sickness or operation.

5. The population group must not be ill from infectious diseases or thyroid-

gland diseases such as hyperthyroidism or hypothyroidism.

Limitation of the study

1. The energy expenditure was measured by estimating Basal Metabolic Rate

based on FAO/WHO/UNO equations and comparison the energy for Physical
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Activities with the referent value in the physical activities taken from a foreign data.
The energy-measuring instrument was not directly or indirectly measure.
2. There may be discrepancy on time and energy for Physical Activities data

from recording by the nursing students.

Variables in the study

1. Energy and nutrient intake

2. Energy expenditure.

Definition of terms

1. Energy Intake is the mean energy intake of the Nursing students.

2. Nutrients are proteins, fat, carbohydrate, calcium, iron, vitamins A, B1, B2
and C and niacin.

3. Energy Expenditure is the mean energy expenditure of the Nursing students
derives from the sum of Basal Metabolic Rate, the energy for Physical Activities and
Specific Dynamic Action.

4. Nursing students are the students (nursing science degree) who are studying in
the second, third and fourth year of 1999 academic year at Naval Nursing College.

5. Patterns of physical activity are the repeated activities in accordance with
time spent for doing activities which classified into 14 types i.e. lying, sitting, standing
relaxed and bath taking, standing at work, dressing and undressing, dishwashing and
ironing, floor sweeping and moping- cleaning bed and laundry, walking, walking

rapidly, making bed, walking upstairs, walking downstairs, exercise and sleeping.
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CHAPTER II

LITERATURE REVIEWS

Definition of adolescent

The term adolescence comes from the Latin word adolescere, the meaning of
which is to grow to maturity. Adolescence was initiated when the individual becomes
sexually mature until they reach legal maturity(11). Adolescence is the time period
that begins with the onset of puberty, which is the appearance of secondary sexual
characteristics. In addition, adolescence continues through the completion of puberty
development, resulting in function reproductive organs, and the attainment of final
physical growth (12).

However, Adolescence period is identified approximately with the age- range of
11 to 22 years when the first signs of the transition to sexual maturity and the social
behavior development have been shown. The interest in the opposite sex has
increased. The adolescence period will end when the social and financial
independence from parents have been attained (13). Besides the rapid physical and
behavioral changes. Adolescents are encouraged to develop patterns of responsibility,
independence, morality, intelligence, emotional stability, and other social sanctions to
prevent the adolescent from enjoying too much freedoms and privileges granted by
their parents. Laws and social discipline on the other hands, cause difficulties and
frustrations that often produce tremendous stress to these adolescents, as well as to

their peers, parents, teachers, and other associates (14).
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Based on sociology, adolescence is a period of transitions: biological,
psychological, social, economic from children to young adult. It is an exciting time of
life. Individuals become interested in sex and become biologically capable of having
children. They become wiser, more sophisticated, and better able to make their own

decisions. Adolescents are permitted to work, to get married, and to cast their votes.
Adolescents are eventually expected to be able to support themselves financially. The
period of age of adolescence has categorized into three-stage (15).

Early adolescence is from about age 11 through age 14.

Middle adolescence is from about age 15 through age 18.

Late adolescence is from about age 18 through age 21.

In conclusion, adolescence is a period of life that physical, mental, emotional and
social have been changed for adulthood development. It is the prosperity period of
physical and social behavior development to prepare the adolescents to take full
responsibility and to maintain their normal and happy life. Therefore, The

adolescence is an important period of life.

Underweight in adolescent

Underweight is one of the problems of adolescents. Because adolescents want to
be socially accepted and to be one of the group, so their appearances are their almost
concem. Fear of overweight and imperfect figure, they refrain from consuming some
meals e.g. breakfast, lunch or only take lunch besides energy food such as milk, egg
that can cause weight gain. Starchy food and oils are also eaten sparingly. These
consumption practices cause malnutrition which is the cause of low body immunity.

A study by Collier et al (16) reported the assessment of attitudes weight and dieting
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among 186 males and 784 females adolescent. The results showed significantly more
women than men reported that they believed themselves to be fat even though friends
told them they were thin, panicked if they gained 2 1b., viewed weight gain as their
most powerful fear, and were concerned with being thinner than their friends.
Moreover, physical change causes tension among adolescents. They tend to keep
away from friends have stress, low appetite, do not want to consume nutritious foods.
So eventually they are malnourished the consequence of which is adolescence
ailments: protein calorie malnutrition, tuberculosis and iodine deficiency anemia.

Definition of underweight

Underweight refers to mere slendemess, whereas to other it signifies
undernourishment to the extent that a risk to health may be present. It is a body
weight that is notably low for a person’s age height, sex and other personal
characteristic (17). Sometime it can be state of lower fat deposit standard. In case of
severe underweight muscle deposit will be lower than the normal deposit or actually
lean. (5)

The evaluation of underweight can use by several standard e.g. ten to 15 or more
below the desirable weight (18) or based on the ideal weight for a given height, build,
and sex. Weight more than 10% below the ideal weight is usually considered to be
abnormal, especially in persons under 25, and is worthy of medical investigation (19).
Besides, It is applicable to those who are 15 to 20 % or more below accepted weight
standards (20).

Underweight in adult is when the body weight falls below 10 percent of the
recommended body weight However, in children age 3 years to 18 years the

underweight will be evaluated by National Center for Health Statistics Growth Charts.
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For a child not over 3 years the underweight can be evaluated by weight for age and
weight for length at 5® — 15™ percentile. In girls: age 3 — 10 year, in boys aged 3-111/2
year and in children aged 3 —18 year, underweight can be determines by weight for age
at < 5™ percentile 21).

Thai standard for evaluation the underweight of child and adolescent age 10
through age 20 in Thailand. It apply weight for height at below third percentile (22).
WHO (10) defines underweight by Body Mass Index as when the body weight is
below standard or undernutrition. Body Mass Index (BMI) can be calculated by body
weight (kilogram) / height (meter)’.

Underweight can be categorized into three grades:

Grade 1: BMI 17.0 — 18.49 (mild thinness)

Grade 2: BMI 16.0 — 16.99 (moderate thinness)

Grade 3: BMI < 16.0 (severe thinness)

In conclusion, the definition of underweight is the same that is the body weight
below the standard weight. There are different standard evaluate underweight.
However, the researcher used weight for height on standard growth chart to determine
underweight in the 18- 19 years age group of population and BMI for adolescent aged
20 years or over. Body Mass Index is an indication because BMI relate to body’s fat
mass (r = 0.5 - 0.8). Besides, BMI indicates prevalence of undérweight in population.
The proportion of the population with BMI below 18.5 kilogram/ meter” is calculated
by percent. About 3-5% of underweight population is a public health problem. In
addition, the WHO Expert Committee on Physical Status suggested the following
classification of the public health problem of lo§v BMI, based on BMI distribution in

adult population worldwide. (10)
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5- 9%  of population with low BMI: low prevalence
10-19%  of population with low BMI: medium prevalence
20-39%  of population with low BMI: high prevalence
> 40% of population with low BMI: very high prevalence
Because the nutritional survey of Thailand 1995 used these standards to evaluate
nutritional status of the population so the researcher applied the same standards to
evaluate underweight in the nursing students.

Cause of underweight (5, 20)

Underweight may be caused by:

1. Insufficient food consumption in people.

If energy intake is insufficient, the body will use store energy in form fat for
energy expenditure. Thus cause underweight. The causes of insufficiently
consumption include:

1.1 Poor or lack of food cause insufficient energy and nutrient intake from
food.

1.2 lack of nutrition knowledge, people can not correctly select nutritious
food for the body so they do not receive food intake sufficiently for body requirement.

1.3 Poor food consumption behavior.

1.4 Determination to lose weight. The Minnesota adolescent Health
Survey(MAHS) in 36284 female adolescents showed 12% with chromic dieting, 30%
binge eating, 12% self- induced vomiting, and 2% using diuretics or laxative. (23)

2. Too much activity increase energy expenditure such as heavily trained

athletics.
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3. Physical abnormality; for example: poor food absorption and utilization,
operation, cancer, infectious disease, abnormality of endocrine gland chronic e.g.
Hyperthyroidism etc.

4. Psychological or emotional stress, the cause of poor appetite and abnormal
food digestion.

Effect of underweight on health (17)

The desirable or undesirable effect of underweight on the health of different
people depend somewhat upon factor such as their life-styles, their overall states of
physical fitness and the other health conditions. This means that 'some people are
likely to be healthiest when they are moderately underweight, whereas others might be
fittest for the important activities of their lives when they are average weight, or a little
overweight. Therefore, the various effects of underweight are two characteristics.

Beneficial effects

The people who many benefit the most from being moderately m&erweight are
those who engage in predominantly intellectual work (artists, office workers, students,
teachers, writers, etc) and live otherwise sedentary lives because it is generally believe
that slender people are less likely to become sleepy and tired when physical activity is
limited. Runners and other athletes whose sports require the ability to maintain a rapid
pace may also benefit from being a little underweight. Finally, people living in
tropical climates or those troubled with one or more of the following conditions may
be better off underweight than overweight: adult onset diabetes, angina pectoris,
atherosclerosis, breathing difficulties, chronic tiredness, congestive heart failure,
coronary heart disease, enlargement of the heart, exercise numbers of red blood cells

(polycythemia), gall stones, and troubles with the legs and feet.
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Potentially harmful effects

In the early 1900s, underweight people were charged higher life insurance
premiums than other policy holders because they was more susceptible to tuberculosis,
which at that time often fetal. Today, tuberculosis is rare, except in certain poverty
stricken areas, and leanness is extolled as a virtue. (Now, some obese policyholders
may be charged higher premiums). Nevertheless, there are certain other potentially
harmful effects of a pronounced underweight, which may sometimes be the result of
chronic undernutrition. Some of the more common undesirable effects are: increased
susceptibility to chilling and infections, lack of vigor, endurance, and sexual drive, low
resistance to certain stresses, slow healing of injuries and surgical wounds, tendencies
to be apathetic, irritable, listless, mentally depressed, nervous, restless, sleepless, weak
muscles. In addition, It can cause cessation or irregularity of menstrual periods in
females and complications in pregnant women particularly in malnourished or low
body weight before pregnancy, the consequence of which is premature labour, higher
than the pregnant with normal body weight before pregnancy. The intake of lower
food and nutrient by half of the RDA in pregnant will cause abnormal labour,
premature and fetal distress. In addition, It can cause growth retardation in-growing

infants and children.
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Daily requirements of nutrients and foods in female adolescents

Nutrients requirements (1,25)

Adolescent is one of the most dynamic life stages experienced by human begins
with rapid physical growth during adolescence period the adolescent requires more
nutrient. Besides, as adolescents have to perform active activities such as sports, study
related activities, they need higher energy intake. Energy and nutrient requirement in
adolescent includes: =

1. Energy

Energy requirements in adolescent depends on body growth, BMR, energy
expenditure for studying and exercising. Daily energy requirement in female
adolescent aged 16 — 19 years is 1,850 kcal and 2,000 kcal in 20 — 22 years aged
group. Proportion of energy distribution in adolescent is similar to that in aduit. (26)

That is 50 — 60 % of total energy intake from Carbohydrate

That is 10 — 15 % of total energy intake from protein

That is 25 — 30 % of total energy intake from fat

2. Protein

Adolescent needs adequate amount of protein for increasing cell and tissue
formation i.e. muscle, bone, blood and hormone. Protein intake should be quality
protein, 2/3 should be animal protein such as meat, egg, milk. Besides, protein from
legumes should be intake.

3. Minerals

Adolescent needs more minerals to help physical growth. Mineral deficiently

is a problem in adolescence.
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3.1 Calcium is vital information of bone cell for growth and strong bone
and teeth as well as nerve system. Adolescent must receive sufficient calcium intake.
Thai RDA for calcium is 1,200 mg/day for female adolescent aged 16 — 19 years and
800 mg/day for 20-22 years. Milk and milk products are good source of quality
calcium for body utilization because of some of amino acid and lactose found only in
milk. Other foods that are calcium rich foods are small fish, pounded fish, dried small
shrimp, crisp fried fish. Green vegetables e.g. kale, Chinese cabbage are also good
source of calcium.

3.2 Iron

Adolescent needs adequate iron especially in menstruated female who loses
higher blood iron. Iron deficiency causes anemia. Thai RDA for iron for female
adolescent is 15 mg/day. High iron foods are entrails, egg yolk and green vegetables.

3.3 Iodine

In adolescence because of increase of thyroid function, adolescent requires
adequate iodine from foods. Iodine deficiency causes goiter, lower thyroxin hormone,
mental retardation, lower learning ability, deaf mute and others. Therefore, Thai RDA
for iodine for female adolescent is 15-microgram/day. They should consume marine
food at least 1-2 times a week and use iodated salt regularly in meals preparation.

4. Vitamins for normal growth and prevention of vitamin deficiency, adolescents
should receive vitamins intake sufficiently. Vitamins that commonly deficient in Thai
diet are:

4.1 Vitamin A.
Vitamin A is essential for growth and maintain health condition of

epithelial cell such as epithelial of eyes and skins. Vitamin A deficiency is nutrition
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problem of Thailand higher rate in North East because of low consumption of vitamin
A rich foods and fats. Thai RDA for vitamin A for female adolescent is 600 RE/day.
The high vitamin A foods are animal livers, egg yolk, milk, butter, green vegetables
such as kale, swamp cabbage, sesbania leaves etc, yellow vegetables such as squash,
carrot, yellow potato, yellow sesbania flower etc.

4.2 Vitamin B,

Vitamin B, deficiency causes angular stomatitis, found often in school
children and adolescents. As a mean for prevention, Thai RDA for vitamin B2 for
female adolescent aged 16-19 years is 1.3 mg/day and 1.2 mg for 20-22 years age. The
high vitamin B2 foods are animal offal, pulse, milk, soybean milk, egg and green
vegetables.

4.3 Vitamin C
Vitamin C is essential for formation of collagen which is membrane
composition. Vitamin C deficiency causes delay in wound cure and scurvy. Thai
RDA for vitamin C for female adolescent is 60 mg/day. The vitamin C rich foods ase
fresh vegetables and fruits e.g. orange, guava, ripe papaya, pineapple etc.
5. Water is a vital nutrient as it is body cell composition and helps regulate
body function. Therefore, body needs sufficient water consumption particularly
during exercise and sweat. Adolescent should drink at least 6 - 8 glasses of pure water

a day or should drink other beverages such as milk, fruit juice etc.
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Kinds and quantities of foods requirements (1,26)

Adolescent should consume three meals a day breakfast, lunch and dinner.
Foods to be consumed should include foods from five food groups in appropriate
amount for total nutrient intake.

1. Milk is protein and calcium rich food besides vitamin A and E, good for
growing children. Drinking milk everyday will receive higher protein and calcium
intake. Adolescent should drink 1 - 2 UHT milk a day (1 UHT milk = 250 CC.
provides 283 mg calcium). Soybean milk can be consumed, instead of cow milk, but
at higher quantity as 240 cc. Soybean milk provides only 46 mg calcium. Besides,
protein from soybean milk is of low quality than animal protein.

2. Eggis good source of protein besides iron and Vitamin A. Adolescent should
consume at least 1 egg a day.

3. 180 - 200 g of meat or fish (3/4 cup or 4 table spoons a meal) should be
consumed. Of the amount, animal entrails and marine foods should be consumed 2 - 3
times a week.

4. Legumes such as soybean, mungbean, black bean, red bean is protein rich
foods. They also provide. content of vitamin B1 and B,. Adolescent should com@e
more beans.

5. Green and yellow vegetables are sources of Vitamin A, Beta-carotene,
minerals and nutrition fiber. About 1 - 1 1/2 cup per day or % cup per meal should be
consumed.

6. Fresh fruits will provide vitamins, minerals and nutrition fiber. Two portions
of fruits should be consumed daily. A portion of fruit will be different based on

sweetness of each fruit. For instance, weight of one portion of tangerine will be 100 g,
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or 1 large tangerine, a portion of papaya = 80 g or 8 - 10 pieces, a portion of guava =
120 g or 1 medium size, a portion of pincapple = 85 g or 8 pieces.

7. Rice and rice products e.g. rice noodle, wheat noodle, rice vermicelli should
be consumed 3 - 4 cups per day or 2 - 3 ladles per meal.

8. Fats and oils should be consumed 6-8 portions daily. One portion fat is
equivalent to 1 teaspoon fat or 1-tablespoon coconut milk. Fat to be consumed should
derive from milk, animal fat from fried or day fried foods.

Energy Intake

Units of Measurement (28, 29)

The energy content of food is measure in kilocalories, often abbreviated as
calories or kcal. A kilocalorie is the amount of heat required to raise 1 kilogram of
water 1 °c. Kilocalories are what lay people and the media call calories. Chemically,
a calorie is the amount of heat required to raise 1 gram of water 1 °c

One kilojoule is the energy required to more a mass of 1 kilogram with an
acceleration of 1 meter per second. The kilojoule is equal to 0.239 kilocalories; a
kilocalorie equals 4.184 kilojoules.

The energy content of individual foods is measured by a device called a bomb
calorimeter. A bomb calorimeter is an insulated container that has a chamber in which
food is burned. The amount of heat (kilocalories) produced by the burning of the food
is determined by the change in the temperature of a measured amount of water that
surrounds the chamber. All energy in food is in the form of chemical energy. The

generally accepted heat of combustion value obtained for carbohydrate is 4.1 kcal/g,
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for fat is 9.45 kcal/g and for protein is 5.65 kcal/g. Alcohol also yields energy but is
not nutrient 1 gram of alcohol provides 6.93 kilocalories.

A process similar to the combustion of food in the bomb calorimeter occurs in
the body. The process of digestion does not proceed with 100% efficiency, the
coefficient of digestibility is 0.98 (indicating that 98% of ingested carbohydrate
become available). For fat, the coefficient of digestibility is 0.95 (95% becomes
available), and for protein it is 0.92 (92% becomes available). The processes of
digestion of protein are not completely efficient, and the nitrogenous portion of amino
acids is not oxidized but is excreted in the form of urea.

The amount of energy actually available to the body from a given amount of
nutrient is known as the physiological fuel value of the nutrient. The physiological
fuel values of the four energy releasing components of food are as follows:

Carbohydrate : 4 Kcal/g

Fat : 9Kcal/g

Protein : 4 XKcal/g

Alcohol : 7Kcal/g
Dietary Assessment

Objective of dietary assessment is to assess quantity of food, nutrient intake and
pattern of food consumption of individual, group of people and whole population to
study whether food intake is sufficient for better nutrition of the people. Besides,
unbalanced diet is risk factor of related diseases e.g. obesity, diabetes, hypertension,
heart disease, cancer, gallstone, osteoporosis etc. Methods to be used for dietary

assessment depend on objective of the study, level of validity and types of data,
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experience of co-workers, ability and cooperation of population as well as operational
budget.

Patterns of dietary assessment. There are two patterns of dietary assessment :-

1. Present dietary assessment

2. Past dietary assessment

Present dietary assessment includes:
Food records, Estimated records (30,31,32)

By this method the subjects will record in detail food consumed by recording
kind, brand, composition, quantity of foods and beverages at the time of consumption.
Researcher will provides the particular food recording form. Method of how to record
and estimate food intake will be explained. To quantify food intake using home
appliances such as teaspoon, tablespoon, cup etc or using food illustration or food
model will be also explained. When food record were completed, the researcher will
collect and check the record form for correction and completion by interviewing the
recorder thoroughly. Data collected will be analyzed in gram of food intake to
determine nutrient intake. Usually the survey will be conducted for 1-7 days; but 3
consecutive days, 2 weekdays and 1 holiday, is common. The advantage of this
method is no need to remember the data because they are recorded. If more than one-
day survey is performed, the data to be derived will better cover food consumption
pattern than by 24-hour food recall method. Food records will provide complete data
especially the proper portion of food consumed than those from food recall. Besides,
it is simple, rapid and low cost than weighed records method because weighing scale

is not needed. The limitation of this method is that the quantities of food are less
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accurate than weighed records so it needs capable of recorder to assess food quantity,
to quantify the food data. As the recorder must be literate so the food records can not
be conducted in some population groups (e.g. low socioeconomic status, recent
migrant, children and some elderly groups). The food records needs well cooperation
in recording otherwise predisposition on selection, quantification as well as change of
food consumption pattern might occur.

Weighed record (32,33,34)

| Weighed record is to record food by weighing each kind, quantity and

preparation of food and beverage every meal for 3-7 days. Subjects who are to
prepare food must weigh raw foods, foods refuse, cooked food to be consumed and its
left over as well as between meals i.e. snacks, beverages and other foods. In case of
eating out, subjects must record description of all food consumed, and the researcher
will buy and weigh eating out food to determine weight of food consumed. The data
will then be assessed for nutrient intake in a day using food composition table or by
food composite analysis. This method is appreciated for evaluation accuracy of
dietary assessments and the most accurate dietary assessment method. The limitation
of this method are high cost, requirement of high cooperation and can be used among
literate people only. Subjects may change their used eating pattern to simplify the
measure or weighing process, or alternatively, to impress the researcher. Misreading
the weighing scale and recording error may still occur.

Observed weighed records (32)

Observed weighed records is the method used among illiterate people. It is the
responsible of the researcher to record weight record usually is being conducted in

hospital of in rural areas of developing countries that the literacy rate is low to assess
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food consumption of pregnant, infants and children. To conduct observed weighed
record survey in community, the surveyor must be acceptable by community and be
able to talk the local dialect because they have to visit and to question about the food
consumption pattern of pregnant and lactating mothers and children every meal as well
as food weighing and record. In case of the observed weighed records in hospital
patients, food weighing will be done before and after meal. The between meal will be
assessed by recall method.

The advantage of observed weighed records is to be able to assess average food
consumption of group of people. The surveyor will receive close cooperation if they
stay in the community for a long time and provide medical service to community. It is
suitable for assessing food consumption among farmers due to the two meals normal
pattern of food consumption and limitation of between meal items. The limitation of
this method is that to record only one day a week of food consumption, the
information collected with not demonstrate the deviation of one day or seasonal food
consumption suitable for assessing correctly. The error in the recall component for
the between meal foods, because subjects might under report their consumption. In

addition, normal food consumption of subjects can not be assessed.

Past dietary assessment

Twenty hours dietary recalls (31,33)

Twenty hours dietary recalls is the method to assess food consumption by
interview. Subjects will recall what food. They consumed during past 24 hours or one
day before interview session and inform in detail food and averages consumed in

kinds and quantities, food preparation, food branches. The household measurement
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food teaspoon, tablespoon, cup will be used to quantity. The quantity of food
consumed. Food sample, food picture or food model can be used as will. This method
will be used to assess the individual dietary intake.

The advantages of 24 hours dietary recall is less time consuming fast, lower
expense, can be applied among subjects of different literate level, only short time
interruption the subjects, no chance for the subjects to alter food to be consumed, and
the assessment can be repeated. However the limitation of this method can be
summarized as follows: -

1. One-day food consumption recall might not demonstrate typical food intake
in present and past period.

2. The difference of food consumption might cause by appetite, activities, and
time.

3. In some community date collected on weekend or holiday will be of high
variations.

4. Because of the difference of food consumed each day, the date collected can
not demonstrate typical dietary intake of the individual.

5. The 24 hours dietary recall will provide the better result if conducted in large
size of sample.

The accuracy of the 24 hours dietary recall depends on the recall ability of
samples and the capability of researches. This method should not be applied among
children and elderly. To collect complete date the interviewer should be nutritionist.
If the nutritionist is not available, the interviewer must be trained to be effective, has

knowledge of food, food preparation. Interview test must be performed for recording
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accurately food kinds and quantity before actual interview. Underestimate and
overestimate may occur.

Dietary history (30,34)

Dietary history is the method used to assess food consumption in the past. The
sample will recall the frequency of food consumed last week, last month or last year.
The food to be implemented consists of tree prates: -

Part 1: 24 hours dietary recall collecting general information of one-day food
consumption of the sample. Details, frequency, portion of food consumed will be
collected. The date collected will be used to prepare food groups and frequency of
consumption.

Part 2: Checking food groups and frequency information of food consumption by
the subject for accuracy.

Part 3: Three days dietary recall.

Subjects will record food consumed during past 3 days to check the accuracy of
information of part 1.

The advantages of dietary history are that it can assess normal food consumption
and provide more details of food consumed than the short time dietary assessment.
The dietary history will provide details of food preparation, food frequency, and
nutrient intake. Subjects need not to be higher literate. This method is able to study
specified food intake of subjects. The limitation are that it needs more personnel, not
suitable to study in large population, not appropriate for study among groups of

irregular food consumption behavior.
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Food Frequency Questionnaire (FFQ) (30, 33, 34).

Questionnaire will be used to assess frequency of food consumed in specific time
frame. FFQ consists of parts is food items and food frequency. Food frequency
information must be related e.g. time/day, time/week, time/month, less than 1
time/month, never. Interview or self-reply can be used in FFQ.

Questions in FFQ questionnaire might be increased to include portion and
quantity of food consumed. This type of FFQ questionnaire is called Semiquantitative
Food Frequency Questionnaire: SFFQ. FFQ is used in epidemology study.

The advantages of FFQ is that it can be used if the budget is limited because the
existed questionnaire can be used offer modification has been made to suit the
objective of FFQ. The questionnaire can be mailed to the subjects good for use in
large group of sample. To fill the questionnaires is of lesser burden to the subject than
other methods. FFQ can be used in the study of specific interesting nutrients in a
longer period of time. These nutrients might be the risk factors of some chronic
disease e.g. heart dies, hypertension, concur, diabetes etc.

The disadvantages of FFQ are that it can not provide food consumption in details
and inaccuracy of quantity of food consumed. The inaccuracy might be the cause of
incomplete food items, miscalculation of food frequency and food portion size due to
change in food measuring. Generally, long food item question cause overestimate
while short food item cause underestimate.

In conclusion, the dietary assessment of the participants’ food consumption in
this study used a combination of the methods of dietary assessment i.e. observed
weighed records and estimated records that is the method in used currently. Observed

weighed records is suitable for food consumption assessment because the participants
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were nursing students who consumed three males of the college canteen. It was
convenient to weight food and record food consumption of the students so the data
collected was accurate. Another method of this study was estimated records that let
the students to record between meal or food consumption outside the canteen. The
method is suitable for literate people who are the participants of this study. They were
able to record description of their own food consumption. Besides, it was not a burden

for them because only between meal and food eating outside was recorded by them.

Research on food consumption in females adolescent

A study by Brevard and Ricketts (35) reported dietary intake, physical activity,
and serum lipid levels of college students living on and off campus. The 104 subject,
aged 18 to 41 years (mean = 20 years) completed a questionnaire regarding lifestyle
factors; a 3 — days food record. Their lipid levels were determined. The results
showed that women living off campus had significantly higher serum triglyceride and
ratio of TC to HDL ( p < 0.05 ) levels than women living on campus. No relationship
was found between weekly energy expenditure, mode of exercise, or activity level and
residence ( p > 0.05). Dietary intake of the students living on and off campus were
1,877 + 539 kcal and 1,755 + 640 kcal for female respectively. Reported Percentage
of energy from protein was significantly higher in subjects living off campus,
especially for men (P <0.05).

A study by Ortega (36) reported the foods, energy and nutrient intakes of normal
weight and overweight/obese adolescents totaling 60 person. The subjects kept a 5 —
days dietary record, including one Sunday. Adolescents were divided into two study

groups: overweight and obese subjects (BMI > 23 kg/m2) and subjects at normal
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weight (BMI < 23/m2). The results found that no differences in the energy intake
between obese and normal adolescence. Imbalances in the contribution to the total
energy intake appear contribution of macronutrients of the total energy intake appear
greater in overweight/obese adolescents with a greater proportion of their energy from
fats and a lower percentage of their energy from carbohydrate. In addition,
overweight and obese subjects take-in significantly larger amounts of cholesterol and
took 50% of their calories from fat, 21.9% from proteins and only 27.5% from
-carbohydrate, in conclusions, this survey found the diet composition rather than
energy consumption that was higher in fat and lower in carbohydrate and may
contribute to obesity in adolescents.

A study by Koszewski et al. (37) studied factors that influence the food
consumption behavior and nutritional adequacy of college women. The subjects were
163 student in New York and 130 student in California. The survey requested basic
demographic height, weight, dieting methods used, and level of weight satisfaction.
The questionnaire of 92 students in New York were returned. Forty two students in
California completed a questionnaire. The results showed that the means and standard
deviations of percent of carbohydrate, fat, protein, sweets, and alcohol from total daily
energy were 54 + 9,29+ 8,16+ 3,9 + 7, 3 + 4, respectively. A large portion (48%)
of the sample population had the recommended intake of 50% to 60% of energy from
carbohydrate. Nonetheless, 38% of the students had a fat intake grater than 30% of
energy. The percentage of students with satisfactory diet adequate for each nutrient, as
suggested by NAR >80%. Subject with >80% NAR of protein, calcium, iron, vitamin
A, vitamin C, thiamin, riboflavin and niacin was 80.6%, 29.1%, 43.4%, 90.8%, 95.7%,

77.3%, 78.0% and 70.2% respectively. Mean intake of all nutrients except in calcium,
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iron and energy. Altogether, 54% of the subjects were not satisfied with their weight.
The mean beginning age of food resurrection by those who dieted (53%) was 15.2 +2
year.

A study by Hurson et al. (38) investigated lifestyle, food consumption and
nutrient intake patterns among Irish teenagers aged between 12 -18 years old.
Demographic information and anthropometric measurements included weight, height,
and skinfold thickness were taken. Nutrient intake was assessed using the 7 days
dietary history method. The results showed that the mean energy intakes for boys and
girls aged 12 —15 and 15 —18 were 11.3 MJ and 14 MJ and 9.13 MJ and 8.9 MJ
respectively. As percentage energy, protein fat and carbohydrate intakes varied little
between the different age-sex groupings and were approximately 13.7 — 14.5, 35.4 —
37 and 46.8 — 50 percent respectively. For boys micronutrient intake for iron and
folate achieving only 83% and 78% and 98% and 90% of the recommended nutrient
intake for ages 12 —15 and 15 —18 respectively. The main sources of energy were
bread, meat and meat products, potatoes/chips, confectionery and pressers. Fruit and
vegetable consumption was low for all groups. The snack foods consumed were
generally of a high fat/high sugar content. Overeater than 68% of girls and 79.5% of
boy surveyed participated in some form of sport. Boy were more physically active
than girls were.

As for the study of food consumption of adolescents in Thailand by Parichart
Kanjana (39) studied food consumption and serum lipid in 199 male adolescents aged
14 —16 year who were studying in grades 4 and 5 of Yothinburana School. General
information had been collected. Body weight and height as well as blood samples of

the sample students were collected. The students were also asked to record their one-



Fac. of Grad. Studies, Mahidol Univ M.Sc. (public Health) / 29

day food consumption. The results showed that the energy intake of fat adolescents
was 90% over the requirement; and energy distribution from carbohydrate, protein,
and fat was 48%, 14% and 38% respectively. As for normal body weight adolescents,
they were high-energy intake over 90% per day but energy distribution from
carbohydrate, protein and fat was different at 56%, 15% and 30% respectively. It can
be concluded that energy intakes of both groups were similar but high-energy intake
from fat can cause obesity.

A study of body weight perception and food consumption patterns by
Panichayakarn Chaopraya School, Bangkok female adolescents aged 14 — 18 years
were study by Worawan Faikratok (40). The subjects were interviewed food
consumption 24 hours recall. The result showed that the mean energy and nutrients
intake was less than Thai RDA Nutrients were below 75% of RDA as follows: iron,
vitamin A, vitamin Bl and niacin. The proportion of energy distribution from
carbohydrate, protein and fat were 51.3%, 11.5% and 37.2% respectively.

Chamaiporn Yonniyom (41) had conducted comparative study or nutritive value
of food consummated by 168 male and female high school students aged 16 — 19 year.
The student recorded their two consecutive days food consumption 1 weekday and 1
weekend. The results showed that the students received energy and nutrients intake
higher than 67% of Thai RDA except calcium and niacin proportion of energy
distribution from fat is over 30%, protein over 100% of RDA. Source of protein was
mostly animal protein. The intake of cholesterol was over 300 g/day. Dietary fiber

intake was minimal,



Panlapa Santavamaitree Literature reviews / 30

In conclusion, The energy intake between individual were same but the energy
distribution weight different. The reports indicated that no differences in the energy
intake were between obese and normal adolescence. However, the energy
distribution from nutrients found different. It found that the energy intake from fat of
obese adolescent were grater proportion than normal weight and the recommended
proportion of energy distribution. Furthermore, energy intake from fat can cause
obesity in adolescents. In addition, nutrients intake of females adolescent were less
than the Thai RDA especially calcium and niacin. Moreover, the study on energy

intake of nursing student was not report before.

Energy Expenditure

The human body’s total energy needs can be subdivided into three separate
categories as follows: (42)

1. Basal Metabolic rate or Basal Metabolism; BMR

2. Physical Activity; PA

3. Specific Dynamic Action; SDA or Thermic Effect of Food; TEF

Basal Metabolic Rate ; BMR (42)

The energy need to power Basal Metabolism is the amount require to sustain the
basic essential metabolic processes involved in keeping the body alive and healthy
such as maintaining required nervous activity; ventilate the lungs; keep the heart
pumping to circulate the blood; maintain minimal levels of protein synthesis, hormone
production, glandular secretion, nutrient uptake, and waste excretion and maintaining

body temperature.
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Factors affecting Basal Metabolic Rate (7,27,42,43)

1. Body Size.

A tall, large person usually has a higher BMR than a short, small person. The
different BMR reflects the different total amounts of lean tissue each body contains.
There may not be much difference in BMR between a fat person and thin person of the
same height because fat tissue is not very active metabolically and does not use much
energy.

2. Body composition.

Muscular mans such as athlete needs higher basic energy requirement than the
one with lesser muscles mass e.g. obese people because oxidation process usually in
muscle than in adipose tissue.

3. Age.

Lean body mass changes with age causing variation of BMR. The number
of kilocalories used for basal processes increased during the growth development for
synthesize the tissue. The BMR is high at 1 - 2 years of age and adolescence period.
After early adulthood, lean body mass and BMR decrease gradually by anywhere form
2% to 3% per decade.

4. Sex.

There are differences in body composition between men and women. The BMR
for women are lower about 10% to 12% than BMR for men of the same age, height,
and weight because females have proportionately less lean tissue than males have.

5. Growth.
BMR increase during the period of rapid growth such as in infants,

adolescence and pregnaney. The additional energy required covering the cost of
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synthesizing and depositing body tissue is about 5 kcal/g of tissue gained. Growing
infants may store much as 12% to 15 % of the energy value of their food intake in the
form of new tissue.

6. Sleep.

During sleep the metabolic rate falls approximately 10% because of both
muscular and emotional relax, however, these losses may be compensated for by
increased needs caused by involuntary tossing and turning during sleep.

7. Temperature

BMR is also affected by temperature as follows:

Environmental temperature affects BMR because kilocalories are needed to
maintain body temperature.

Increasing of body temperature will increase BMR. A rise of 1° in body
temperature leads on average to increase of 13% in BMR.

8. Thyroid gland and adrenal grand

The iodine-containing thyroxin one thyroxin, which is secreted by the thyroid
gland, is a powerful stimulator of metabolism. Hyperthyroidism is a condition in
which BMR is elevated by as much as 50% to 75% above normal because of
oversecretion of thyroxin. Hypothyroidism is a condition in which the BMR may be
depressed by as much as 30% results from undersecretion of thyroxin.

The hormone adrenaline, which is secreted by the adrenaline gland, is response
to intense emotional stimuli such as anger or fear. This results in an intense but

relatively short-lived within 2 or 3 hours.
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Nicotine in cigarette will increase BMR by about 10%. Both smoking and
caffeine beverage will increase BMR.

10. Nutritional status

The prolonged caloric undernutrition will cause the BMR to fall to at least 20%
to 30% below normal predicted levels.

11. Health status

Fever, injuries or surgery will increase BMR.

Physical Activity; PA (7)

Energy requirement for activities include the energy required by all of the
muscular movements such as sport as well as everyday activities. Each people
expenses different energy depending on the following factors:

2.1 Type of activity

Activities that use a large amount of muscle mass more energy for example,
walking requires more energy than sitting and typing. The intensity of the activity
also has a direct influence on energy usage for instance walking and running use the
same amount of muscle mass but intensity of walking is lighter so it requires less
energy.

2.2 Duration of activity

Physical Activity that has been done continually or intermittently will affect
different energy expenditure. The longer an activity continues, the more energy will

be used.
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2.3 Body weight

Body weight also influences energy expenditure. Anyone will heavy weight,
expends more energy in moving his mass.

Specific Dynamic Action: SDA (43)

Specific Dynamic Action (SDA) represents the amount of extra energy used by
the body during digestion, absorption, metabolism, and storage of energy- yielding
nutrients. This elevates body temperature within one hour following a meal and
virtually disappears 4 hours afterward. This process depends on composition the meal
and the rate of metabolism of individual. It is not conclusive biochemical the source
of elevating body temperature but it occurs after food digestion and absorption
process. The increasing heat is considered wasted heat that always happens after
meals. The elevated heat might be useful in warming human body. Approximately
10% of the energy is used for internal processing in the body.

SDA of each nutrient is different as follows:

SDA of protein is about 30% of energy intake from protein

SDA of carbohydrate is about 5-6% of energy intake from carbohydrate

SDA of fat is about 30% of energy intake from fat.

Measuring Human Energy Expenditure

The amount of energy generated by the body can be assessed by direct or
indirect calorimetry. (42,44)

Direct calorimetry

When using direct calorimetry, a person is placed in an insulated chamber and

the amount of heat he or she releases is calculated by measuring the increase in the
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temperature of the water surrounding the chamber. The amount of heat take to rise
the temperature of 1 L of water 1°c, the number of kilocalories expended can be
determined. This method resembles that of using a bomb calorimeter to measure the
energy content of food. Direct calorimetry work because almost all the energy used
by the body eventual exits as heat. Nevertheless, few investigators use direct
calorimeter, mostly because of its expense and complexity.

Indirect calorimetry

The indirect method measures the energy expenditure by determining the
oxygen consumption and carbon dioxide production of the body over a given period of
time. Data are obtained in a form that permits calculation of the respiratory quotient
RQ):

RQ = moles CO, expired / moles O; consumed

This determination is converted into kilocalories of heat produced per square
meter of body surface per hours and is extrapolated to energy expenditure in 24 hours.

The RQ depends on the fuel mixture being metabolized. The RQ for
carbohydrate is 1.00, 0.4 for fat and 0.85 for protein. The RQ for a mixed diet is
generally accepted to be 0.85. When metabolizing a typical mixed diet containing
carbohydrate, fat, and protein, the body uses 1 L of oxygen to expend about 4.85 Kcal.

Instruments used to measure oxygen consumption for indirect calorimetry
including: (43,45,46)

The Douglas bag method is both simple and reliable for collecting expired air
samples over periods of from 5 to 15 minutes. The limitations of this method result
from interference with locomotive activity caused by the need to carry a cumbersome

100 — 200 liter bag, and the limited duration of the collection or sampling period
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because of bag capacity. It percentage of oxygen is analyzed and the volume is then
recorded using a dry gas meter. .

The K-M respirometer is much smaller (3kg) than the Douglas bag so that
interference with normal activities is far less severe. This method has proved highly
reliable for normal work activity and use under field conditions. The limitation of this
method is that its design causes the equipment to begin to resist the airflow at high
ventilation rate.

Calorimetric chambers and ventilated hoods are more comfortable because
subject is able to breathe naturally without having to use a mask or a mouth. A stream
of air is directed over the subject thereby mixing with the expired air; a sample of the
mixed air is then collected. In the ventilated hood the sample is collected from a
transparent Perspex hood placed over the subject’s head, whereas in calorimetric
chambers the air is sampled either in the chamber or from the chamber outflow. The
rate of air through the hood or chamber can be calculated the rate of energy
expenditure. The limitation of this method is its that can be used only for static
activities.

Spirometer is the instrument, which measured oxygen intake and CO,
production by calculation of the respiratory quotient. The advantage of this method
are mobility and low equipment cost and may be applied when the subject is lying at
rest or engaged in various activities.

Doubly labeled water method (DLW) is the newest approach to indirect
calorimeter uses stable isotopes of oxygen and hydrogen. In this method a person
consumes topically labeled water (*H, '®0). A technician measures the 2H26 and the

H,"®0 later found in body fluid, such as urine. Using these values and some
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mathematical formulas, total carbon dioxide (CO,) output per day can be estimated.
This estimated of CO, output is used to calculate energy use. The advantages of this
method are quit accurated and can be applied validly to infants, sick patients, and other
groups who are difficult to study by other method. The drawbacks of this method are
very expensive and of the analytical equipment. Further more, highly skilled
personnel are needed of perform the analyses.

Heart Rate Monitoring is based on an association between heart rate and
oxygen consumption or energy expenditure. The advantage of this method is the
relation of heart rate to energy expenditure may be highly significant in a single
subject at any one time. The limitation of this method is vary energy expenditure
both between individuals and within one individual order different conditions, and can
not use people with sedentary activities. Further more, factor influence with heart rate
including age, sex and temperature. It is necessary first to establish heart rates and
associated oxygen consumption rates for each subject for various levels of physical
exertion and develop a regression equation for each subject in order to estimate energy
expenditure for monitored activities.

Measurement of basal metabolic rate (29)

BMR is measured while the subject is reclining in bed, immediately after
awakening, in a state of physical and emotional relaxation. They should not have
participated in any formal exercise in the 24 hours immediately before the
measurement and not have eaten for at least 12 hours. The term basal metabolic rate,
sleeping metabolic rate, resting metabolic rate and resting energy expenditure are used
interchangeably. In practice, REE is slightly higher than BMR, they differ by less

than 10%. Because the subject is permitted to walk about immediately before the
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measurement REE and REE may include the residual thermic effect of a periods meal
(46).

The measurement of BMR is three method including direct calorimetry, indirect
calorimetry and estimating BMR. First and second method had been mentioned
before. The estimating BMR were five formulas as follows:

1. BMR based on age and body weight.

This method is most appropriate for people of average body build and hence
average body composition. It predicts a basal energy need on the bases of 1 kcal/kg/hr
for men and 0.9 kcal/kg/hr for women in the 20 — 50 year of age. However, it predicts
a basal energy need on the basis of 0.9 kcal/kg/hr for men and women in over 50 years
of age.

2. Harris and Benedict formula

This method uses for males over 10 years of age and for females of all ages. The
formula uses measured body weight, height, and age in combination with four constant
values to calculate BMR.

BMR formales =  66.4+[13.7 x weight (kg)] + [5.0 x height (cm)]

—[6.8 x age]
BMR for females =  655.0 + [9.60 x weight (kg)] + [1.8 x height (cm))]
- [4.7 x age]

3. Metabolic body size method

Values for basal metabolism energy needs obtained in this method seem to be
remarkably applicable for different body builds.

BMR =70 x [weight (kg)]3/4
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4. BMR associates with surface area by theequation:

BMR = surface area (s.q.m.) x 24 (hours) x BMR

Basal metabolic standard; BMS is the standard of BMR in people following sex
and age as shown in table 1.

Surface area can be achieved by using nomogram by Dobois that consists of
three columns. The first column is height, second is weight and third is surface area.
The surface area situated between first and second column that will be known when a

line to link 1 * and 2 ™ columns is drawn as shown in figure 1 (46)
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Figure 1: Nomogram for calculating surface area
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BMR (kcal/ s.q.m./ hour)

BMR (kcal/ s.q.m./ hour)

Age (years) male Female Age (years) male female
3 60.1 54.5 26 38.2 35.0
4 57.9 53.9 27 38.0 35.0
5 56.3 53.0 28 37.8 35.0
6 54.0 51.2 29 37.7 35.0
7 52.3 49.7 30 376 35.0
8 50.8 48.0 31 374 35.0
9 49.5 46.2 32 37.2 349
10 477 449 33 37.1 349
11 46.5 44.1 34 37.0 349
12 453 42.0 35 36.9 34.8
13 445 40.5 36 36.8 347
14 43.8 39.2 37 36.7 34.6
15 43.7 383 38 36.7 345
16 429 37.7 39 36.6 34.4
17 419 36.2 40 36.5 34.3
18 40.5 35.7 45 36.3 33.8
19 40.1 354 50 36.0 33.4
20 39.8 35.3 55 354 329
21 394 35.2 60 34.8 324
22 39.2 35.2 65 34.0 31.8
23 39.0 35.2 70 331 313
24 38.7 35.1 75 or over 31.8 31.1
25 384 35.1
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5. FAO/WHO/UNU Equations

Calculations of predicted BMR base on the FAO/WHO/UNU equations applied

to six ages — groups of both headers as shown in table 2. (47)

Table2 Equations for predicting Resting Energy Expenditure from body weight

Sex and age range (years) Equation to derive REE in kcal/ day

Males
0 - 3 60.9 x weight (kg) - 54
3 - 10 227 x weight (kg) + 495
10 - 18 17.5 x weight (kg) + 651
18 - 30 15.3 x weight (kg) + 679
30 - 60 11.6 x weight (kg) + 879
> 60 13.5 x weight (kg) + 487

Females
0 - 3 61.0 x weight (kg) - 51
3 - 10 22.5 x weight (kg) + 499
10 - 18 12.2 x weight (kg) + 746
18 - 30 14.7 x weight (kg) + 496
30 - 60 8.7 x weight (kg) + 829
> 60 10.5 x weight (kg) + 596

Estimating BMR by each method were showed in appendix .
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Measurement of Physical Activity (45,46)

Physical Activity is measured by three methods including direct calorimeter,
indirect calorimeter and time and motion assessment. First and second method had
been mentioned before.

Time and motion assessment is the record of time and motion for determining
the time and energy spent in activities. The energy for Physical activities were
calculated by multiplying the number of minute spent in each activity by the caloric
value of that activity. The energy costs of activities in tables were the average energy
cost of a wide range of activities. The overall accuracy of calculations based on it
depends not only on the accuracy of information in the tables, but also on the accuracy
of the record that is kept of the kinds of activities participated in and the time spent on
each. A data — collection period of three days including one weekend day is usually
acceptable by this method.

Time and motion assessment can practice by three method including:

1. Direct observation

Observers record activity and time spent on each activity of subjects. This
technique is highly accurate; however its does not practice under most conditions.
Except in situations where subjects are engaged in similar activities and can be
monitored as a group and the number of subject, who can be monitored is quite small.

2. Diary technique

Diary technique requires the subject to keep a record of all activities by simple
code letters. The subject records his/her activities for each minute or a five — minute
interval, depending on the precision required. Whenever possible the subject should

be continuously observed in order to record data more reliable. However, this
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technique are expensive, the problem of having to write down activities, and hence
interfering with habitual activity. So the diary technique requires that subject be
literate and sufficiently motivated.

3. 24 hours self assessment

24 hours-self assessment questionnaires may also ask the subject to estimate
his/her level of activity in various activities. The subject is asked to recall the time
spent sleeping, bathing, dressing and eating, travelling to and from work, working and
engaging in leisure activities during the previous 24-hour period. The advantage is
cheaper than the diary technique, the subject is not influenced by the continued
presence of an observer and will not tend to modify his or her activity pattern. The
limitation of this method is the lack of reliability, especially in that subjects tend to
exaggerate the duration and for intensity of their physical activities.

Measurement of Specific Dynamic Action (44)

SDA is determined as 10% of the sum of the BMR and energy expended in
physical activity.

In conclusion, Energy Expenditure was divided into 3 parts including Basal
Metabolic Rate, energy for Physical Activities and Specific Dynamic Action. Each
part were measure by different method. First, it was evaluated by estimating BMR.
Second, it was measured by activity diary method that reference value of energy for
Physical Activities from Taylor and Method (48) showed in Table 3. Finally, it was
determined by equation as 10% of the sum of the BMR and energy for Physical
Activities. The overall of these methods were call as a factorial method. A factorial

method used by the, FAO/WHO/UNU Expert Committee to estimate total energy
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requirement and usually taken as the reference method for daily energy expenditure in

free living subjects. (45)

Table 3 Costs of Activities in Kilocalories per kilogram per Hour Exclusive of

Basal Metabolism and the Influence of Food (48)

Activity Energy cost (kcal/’kg/hour)
Bicycling (century run) 7.6
Bicycling (moderate speed) 25
Bookbinding 0.8
Boxing 114
Carpentry (heavy) 23
Cello playing 1.3
Crocheting 0.4
Dancing, foxtrot 3.8
Dancing, waltz 3.0
Dishwashing 1.0
Dressing and undressing 0.7
Driving automobile 0.9
Eating 0.4
Fencing 73
Horseback riding, walk 14
Horseback riding, trot 43
Horseback riding, gallop 6.7
Ironing (5-1b iron) 1.0
Laundry, light 1.3
Knitting sweater 0.7
Lying still, awake 0.1
Organ playing (30 to 40% of energy hand work) 1.5
Painting furniture 1.5

Paring potatoes 0.6
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Activity Energy cost (kcal/kg/hour)
Playing Ping-Pong 4.4
Piano playing (Mendelsohn’s songs) 0.8
Piano playing (Beethoven’s “Appassionata™) 1.4
Piano playing (List’s “Tarantella™) 20
Reading aloud 0.4
Rowing in race 16.0
Running 7.0
Sawing wood 5.7
Sewing, hand 04
Sewing, foot-driven machine 0.6
Sewing, motor-driven machine 04
Shoemaking 1.0
Singing in loud voice 0.8
Sitting quietly 0.4
Skating 35
Singing at attention 0.6
Standing relaxed 0.5
Stone masonry 47
Sweeping with a broom, bear floor 14
Sweeping with a carpet sweeper 1.6
Sweeping with a vacuum sweeper 2.7
Swimming (2 mi./h) 79
Tailoring 0.9
Typewriting rapidly 1.0
Violin playing 0.6
Walking (3 mi./h) 20
Walking rapidly (4 mi./h) 34
Walking at high speed (5.3 mi./h) 9.3
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Table 3 (continued)

Activity Energy cost (kcal/’kg/hour)
Walking downstairs *
Walking upstairs +
Washing floors . 12
Writing 0.4

*Allow 0.012 kcal/kg for an ordinary staircase with 15 steps without regard to time.

+Allow 0.036 kcal/kg for an ordinary staircase with 15 steps without regard to time.

Research on energy expenditure

A study by Bratteby et al. (49) estigated the average daily levels of physical
activity, Energy Expenditure and the time and energy spent a different activities in two
cohorts of Swedish adolescents. Subjects were selected by a randomization computer
program from a database of the official population register of 15 year old adolescent in
the University City of Uppsala and the industrial town of Trollhattan. Total subjects
were 171 boys and 203 girls living in the two different regions of Sweden. Subject
were require to complete questionnaire about their family, social situation, their
activity habits and altitudes towards physical activity and sports, and complete seven
day activity diary (AD). BMR of subject was predicted by schofield, 1985. The
results showed that no significant differences in total energy expenditure (TEE) and
physical activity level (PAL = TEE / BMR) were found befween the adolescents of
two regions. High levels of TEE (14.2 and 10.9 MJ/d in boys and girls, respectively)

were observed [The mean BMR, TEE, TEE/BW, Activity Energy Expenditure (AEE =
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TEE -BMR) were significantly greater in the boys than in the girls in all groups.] The
mean length of time and the percentage of TEE spent at the different categories of
Physical Activity were almost identical were almost identical in the adolescents from
the two regions, and showed a similar pattern in boys and girls. The longest time and
the highest percentage of TEE were spent at activity of the two lowest categories with
mean values of approximately 9.2 hour and 19% of TEE for sleeping and 8.3 hour and
27% of TEE for sitting activities. A mean of 1.5 — 2.5 hour was spent each day at each
of the activities including standing, walking indoors and outdoors. The mean length of
time devoted to physical work or sports varied 0.34 and 0.5 hours.

A study by Bratleby et al. (50) validated TEE and PAL in adolescent by 7 day
activity diary with DLW method. Subject were 50 adolescents (25 boys and 25 girls)
who were 15 years old living in Uppsala. TEE and PAL estimated from activity dairy
records kept for seven days and BMR predicted by formulary (Schofield, 1985) were
compared with the results of DLW measurement and indirect calorimeter performed
during the same time period. The results showed that the mean difference between
TEE estimated in all adolescents by the activity dairy and by DLW method was 1.2%
in conclusion, the activity diary method provides a close estimate of TEE and PAL in
population groups.

A study by Davies et al. (51) compared eﬁergy expenditure with
recommendation for energy intake in 93 children aged 1.5 to 4.5 years. Subjects were
divided into three aged groups: 1.5 — 2.5, 2.5 — 3.5 and 3.5 — 4.5 years. TEE was
measured with DLW. The results showed that mean energy intake for TEE for the

boys were 359, 341 and 327 kJ / kg respectively ,and for the girls were 347, 317 and
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310 kJ /kg respectively that were approximately 12% and 10% below current
recommendations for energy intake in girls and boys respectively.

A study by Prentice et al. (52) studied the relationship between graded levels of
obesity and free living energy expenditure in men and women in affluent societies.
Energy Expenditure in 319 adults aged 18-16 years were analyzed. Subjects were
interview information about age, sex, wg:ight, height that divide into four groups;
(< 25.0,25.0 — 29.9, 30.0 - 35.0 and > 35.0 kg/m?). The variables analyzed were:
(TEE, assessed by the DLW method); BMR; AEE; PAL. The results showed that TEE
increased steadily with increasing BMI (P < 0.0001 for both sexes). BMR also
increased (5.7 to 8.2 MJ/d, in women, 7.2 to 11.6 MJ/d in men, P < 0.0001 for both).
AEE increased steadily in women (3.8 to 5.3 MJ/d, P < 0.0003), but in men increased
up to the third BMI category (5.7 to 7.5 MJ/ d, ns) and then declined in the most obese
group (5.9 MJ/d, n.s.) The increased in EE were not in direct proportion to body
weight since, when expresses per kg, both TEE and AEE declined significantly with
increasing BMI. PAL remained quite constant across the three lowest BMI groups,
indicating similar levels of physical activity. There was a non-significant decrease in
PAL in the most obese men and women.

A study by Vethuis-te-wierik-EJ et al (53) studied the effect of a 10 week
moderately energy-restricted diet (ER) on energy expenditure and body composition in
20 health non-obese men. Subjects were matched for age and body mass index and
randomly assigned to a counted group (n = 8) or an ER group (n = 16). After a weight
— maintaining run in period of 2 weeks, the ER group received a diet that contained
9.2 MJ/day on average, i.e. 80% of the energy of their habitual diet (estimated by

means of a 7 — day dietary record, for the next ten weeks while the control group
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received the weight —maintaining diet. The result showed that average daily metabolic
rate (ADMR, i.e. total energy expenditure), measured with doubly labeled water in
eight subject of the ER group, appeared to be 82.5% of reported energy intake
resulting in actual level of energy restriction in these eight subjects of 33% on average.
Subjects in the ER group lost 7.4 + 1.7 kg; 83% of the weight loss was fat mass, 17%
was fat-free mass subjects in the control group lost some weight too (2.1 + 1.5 kg)
Resting metabolic rate (RMR) (MJ/day) decreased in the ER group ( p<0.001).

A study by Seal and Rumple (54) compared estimates of daily energy
expenditure TEE using energy intake from self reported diet records, metabolizable
energy intake balance, doubly labeled water and room calorimetry . Nineteen health
adult female (11) and male (8) subjects were recruited at the Beltsrille Human Study
Facility (BHSF) for 22 week. Subjects height, weight, body mass index were
determined. Subject also completed questionnaires on alcohol consumption and
physical activity during 12 — 14 weeks. Energy Intake was measured using seven-day
self-reported diet records (EI), EE was measured using doubly labeled water (TEE) for
10 days period. The metabolizable energy intake balance (ME) was determined
during week five of each eight-week diet phase. Subject were fed experimental diets
at the BHSF. Total fecal and urine excretion and duplicate meals were analyzed. In
addition, subject 24 hours EE was measured in a room calorimeter during a one-day
period between day b0 and bl of the study. The results showed that EI measured by
self reported diet records was 22% less than ME intake balance, 23% less than TEE by
doubly labeled water and 8% less than 24 EE by room calorimeter. 24 EE was 16%
less than TEE and 16% less than ME. TEE was not significantly greater than ME

(0.3%). While mean ME, TEE and 24 measurements were significantly lower in
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female compared to male subjects. In conclusion, self-reported diet records and rooms
calorimeter underestimate daily energy expenditure.

A study by Scale (55) studied energy expenditure (EE) measurement in relation
to energy requirements. Two hundred sixty-six (203 males, 63 females) were same
sample group at Beltsvile Human Nutrition Research center. Dietary records were
collected for > 7 day and analyzed for energy intake (EI). Comparison of EI with EI
measured in 12 controlled feeding studies. Subjects were fed experimental diets for 45
days minimum. Seven daily duplicate food collections, and urine and fecal sample for
each subject were analyzed. The results showed that diet records underestimate
energy requirementally 18%. When comparison of EE measured in a room
calorimeter and by DLW in nine subjects showed no significant different between
methods within the calorimetry environment (1.6 + 2.6%) but free-living EE measured
by DLW were significantly greater (13.2 + 7.1%). Comparison of Metabolizable
Energy Intake (ME), DLW and direct or indirect calorimetry in four subjects indicated
no different between ME and EE measured by DLW (-1.0 + 1.3%) between direct and
indirect calorimetry.

A study by Haggarty et al. (56) investigated the influence of exercise on the
energy requirement of adult males in the UK. Leisure activities of subject ranged
from ‘non-active’ to ‘very active’. Energy expenditure was measured over 10 days
using DLW and activity diary method (AD) in summer and winter in subjects with
“light” occupations. The BMR and the energy cost of activities were determined by
indirect calorimetry. The results showed that the department of Health (1991)
predicted BMR for the group (6.89 + 0.30 MJ/d; n = 18) The range of DLW - derived

Energy Expenditure within the group was BMR x 1.41 to 2.41. The largest seasonal
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change within individuals was BMR x 0.5. The Energy Expenditure of the group as a
wl;ole was lower in winter (BMR x 1.88 + 0.30; n = 9) than summer (BMR x 2.01 +
0.30; n = 9) though the difference; was not statistically significant. The average
summer and winter DLW derived - energy expenditure was (BMR x 1.96 + 0.31; n=
17). The activity diary estimate of energy expenditure was (BMR x 1.79 + 0.32; n =
17). Subject were representative of the most active 26% of all adult males in the UK,
the DLW- derived expenditure was BMR x 2.08 + 0.24; n = 11). This is higher than
the highest department of Health (1991) estimate of BMR x 1.6 for individuals in light
occupations. The measured energy costs of low intensity activities were similar to
those presented in the Department of Health (1991) report but the value determined
for running ( BMR x 13.08 + 2.4; n = 6) was higher than the highest value in the report
(BMR x 6 to 8).

A study by Rothenberg et al. (57) validated energy intake (EI) by a diet history
(DH) against total energy expenditure (TEE) measure by DLW (n = 12), used as
reference, by heart rate monitoring (HR) and by an activity diary (AD). 20 healthy
free-living elderly subjects (73 years) were interviewed about food consumption by
nutritionist. Energy Intake were analyzed. Heart rate monitoring method determined
BMR and energy for physical activity for four days. During the four days of HR, the
individuals kept an AD including type of activity and time spent on different activities.
Only 12 subjects were measured energy expenditure by DLW that urinary samples of
subjects were than taken after 4, 8 and 12 hours as the first day and there after one
sample per day on days 2, 3, 5, 10, 15, 19 and 20 about the same time each day. The
results showed that mean value for EI was 9.02 + 2.30, for TEE by HR was 9.66 +

2.25 MJ/d, and for TEE by HR was 8.94 + 1.96 MJ/d, and TEE by AD was 9.24 +
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2.15 MJ/d. Mean difference between DH and DLW was 1.28 + 2.17 MI(NS). In
conclusion, the DH slightly underestimated EI compared to the HR, but was in
concordance with the AD. Compare to DLW, DH underestimated EI by 12%

In conclusion, there wére the studies on measurement of Energy Expenditure by
several methods. A study of Energy Expenditure indicated that the activity diary with
DLW method provided a close estimate of Energy Expenditure and Physical Activity
Level in population groups. In addition, DLW is 2 newest method and provides
validity. In consequence, the researcher used activity diary for estimating energy
expenditure of the participants in this study. Moreover, Measurement of energy

expenditure can evaluate energy requirement for recommendation in RDA.
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CHAPTER III

MATERIALS AND METHODS

Research design

This study was an explanatory research which to assess energy and nutrient

intake and energy expenditure of nursing students at Naval Nursing College.

Population

The population was 178 female nursing students (nursing science degree) in

second, third and fourth-year of 1999 academic year at Naval Nursing College in

Bangkok. Their ages were between 18-22 years old. All students were required to

answer demographic questionnaire about inclusion criteria to be included in the

population of this study. The inclusion criteria were as follows:

L

2.

5.

6.

To participate voluntarily in this study.

Being between 18-22 years old .

. Having constant body weight (within +1 kg) during 1-2 months.

Not an athlete of the college.
No chronic disease.

Not on diet or exercise for weight loss program.

7. Not under recuperating period after an sickness or operation during 1 month.

8.

No ill from infectious diseases or thyroid gland disease.

The data of all 178 students were analyzed and there were 63 students who met

the criteria.
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General information of nursing students at Naval nursing College.
(Nursing science degree)

- Nursing study at Naval Nursing is a four- year program. The curriculum is
divided into two parts, lecture and practice in various wards. The first-year study
consisted only lecture, while second, third and fourth-year consisted of both lecture
and practice. From the schedule of nursing training, in the first term second-year
students have to be trained in nursing in the momning shift on Monday and Tuesday
and on Saturday or Sunday in some weeks. In the second term they have to attend the
afternoon and late night shifts as well. The third-year students have to be trained in
the morning, afternoon or night shifts on Monday, Tuesday and Wednesday, in the
morning of Saturdays and Sundays in some weeks. The fourth-year students have to
be trained only in the morning shift, Monday through Thursday. They do not have
shift on weekends. The rest of weekdays were lecture. All students have to stay in the
college dormitory during weekdays, on the holidays they will be allowed to go home if
they do not have to attend morning or night nursing training shifts. The canteen
provides the students three meals a day. For additional food, the students can
purchase from the shop inside the college or from the stores outside if they receive a

permission to go out in the evening.
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Instrument

Instruments us;ed in this study consisted of three parts (appendix):

1. Demographic questionnaire for all nursing students to provide the following
information: name, age, academic year, height, weight during 1 - 2 months, athletic
status, chronic diseases, sickness, weight loss, menstruation and exercise.

2. Food record for recording dietary intake including date, time, meals, place,
menu, composition and quantity of food consumption. The record form was of tabular
type consisted of instruction for recording and an example.

3. Activity diary was used for recording activities including date, time spent on
each of the activities. The form includes types of activity: lying, sitting, standing
relaxed and bath taking, standing at work, dressing and undressing, dishwashing and
ironing, floor sweeping and mopping- cleaning bed and laundry, walking, walking
rapidly, making bed, walking upstairs, walking downstairs, exercise and sleeping for a

five minute interval record.

Instrument Development

1. Demographic questionnaire

After reviewing literatures about factors affecting Basal Metabolic Rate and by
applying the selected questionnaire from the thesis of Onnipa Wongseelashote (58)
on name, age, height, weight, weight loss and exercise, more questions on having
constant weight (+ within 1 kg) in 1 — 2 months, sickness and operation during one

month and having regular menstruation (28 + 7 days) were added.
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2. Food record

Food record of Paradee Temcharoen (31) was applied. The researcher rewrite
the instruction and example of the food intake record for clear and easy understanding
for the participants.

3. Activity diary

The activity diary originally designed by Bratteby et al (50) was modified into
three versions by the researcher. The first version was of 2 pages. The first page was
the instruction to record codified activities and the second was a tabular form for
recording time of activity. Types of activity were divided into 12 items including
sitting, standing relaxed, standing at work, dressing and undressing, dishwashing and
ironing, floor sweeping and mopping- cleaning bed and laundry, walking, making bed,
walking upstairs, walking downstairs, exercise and note taking. Tabular forms of time
were prepared into column and horizontal lines, i.e. 5 column lines with a 15 mmute
interval: 0-15, 16-0, 31-45, 46-60 and a footnote. Horizontal lines were designed for
24 hours record beginning at 06.00 to 05.00 the following day. The activities
performed were recorded into the tabular form. The second version was of 1 page
that consisted of column and horizontal line for recording activities and time of
activities. Column line was of 12 columns for recording 12 types of activity the same
as the first version. Horizontal line was of the same as the first form design. The data
record was recorded in minute. The third version was of 1 page that consisted of
columns of activity and horizontals of time. The column lines were to record 14 types
of activity of which lying and walk were added. The horizontal lines were divided at
five-minute interval. The data record was recorded using “ v ” sign on the tabular

form.
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Validation of study instrument

Before the data collection, demographic questionnaire was reviewed by thesis
advisor for appropriateness, clarification, and modification.

One day food record was modified into a portable booklet and was pilot tested
among 15 nursing students of the second, third and fourth year classes, 5 students from
each class. The researcher explained the recording procedure of food consumption
and demonstrated how to measure quantity of food. Cooked foods, measuring cup
and spoon were used to estimate food intake. The actual size of foods such as pork,
chicken, vegetables and fruits were provided so that the participants could estimate the
foods consumed correctly. After the pilot study, the researcher checked the data
collected. It showed that the students were able to record dieté:y intake information
correctly.

Each activity diary was modified three times. The researcher tested the modified
diary with 15 nursing students. The researcher explained the recording procedure to
the students. After the researcher interviewed about their recording, it found that the
first version was too difficult to fill each codified activity and took too much time.
The second version was allowed the students to fill the time in minutes of each activity
and it was found to be inconvenient to fill out. The third version allowed the students
to tick each activity at a five-minute interval. It found that the third version was
understandable and convenient. The modified activity diary then was transformed into

a portable booklet and tested with 15 students.
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Data collection

In this research there were procedures for implementation of the research as
follows:
1. Preparations

1.1 The researcher inquired permission letter from Faculty of Graduate
Studies, Mahidol University to the director of Naval Nursing College for permission
and cooperation of data collection.

1.2 The researcher met with the director of Naval Nursing College to inform
and explain the research objectives and seeking cooperation.

1.3 A research assistant with a bachelor’s degree in nursing was trained and
assisted in weighing food.

2. Collection of data
Collection of data was carried out between August 26 1999 to September 30®
1999 as follows:

2.1 The researcher informed 178 students in the second, third- and fourth-
year classes the research objective. Each student received a questionnaire and was
weighed in a uniform dress without belt and shoes using a beam balance scale in
kilogram and 1/10 of kilogram. Height of the students without shoes was measured
accurately with at least 0.1 cm validated by a measure tape attached in perpendicular
line to the wall.

Sixty-three students were selected and divided into 2 age groups by the
standard weight for height criteria. The younger group (18 — 19 age group) were
evaluated using growth chart for female age between 10 — 20 years old, whereas the

older group (20 — 22 age group) by WHO Body Mass Index (BMI) (10 ).



Fac. of Grad Studies, Mahidol Univ M.Sc.(Public Health) / 59

2.2 The data collection was done on Tuesday, Wednesday, Friday, and
Saturday the same week.
2.2.1 Data on food consumption
The researcher explained how to record data on food consumption
and demonstrated how to estimate the food quantity in detail. Raw food, measuring
cups and spoons, and kitchen utensils were used to help in estimating. The
participants were asked to record food consumed immediately after each meal for
accuracy. During the data collection, the researcher monitored the participants
everyday to confirm and motivate the participants to record the data continuously.
Since the nursing students have three meals a day at the canteen. So
the foods provided were measured .to assess food intake of the participants. This was
done in two steps. First, 10 trays cooked foods to be served to participants were
weighed and the average weight was used for determining the quantity of the foods of
participants. Second, after the meal the leftovers were weighed and recorded for three
meals throughout the period of data collection days. However, for the food consumed
outside the canteen the participants would record food intake themselves. After the
recording, the researcher would check and confirmed the data with each of the
participants for accuracy.
| 2.2.2 Data of physical activities
The researcher explained how to record and choose activities in the
activity diary. The participants were asked to record the activities every 15 minutes to

minimize error from forgetfulness.
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Data Analysis

The data were analyzed using computer program.

1. Demographic Questionnaires were analyzed and presented as percentage,
mean and standard deviation.

2. Four days food records and observed weighed records were evaluated for
energy and nutrient intake and energy distribution. The data was converted to raw
food in grams. The observed weighed records in term of weight in grams were
averaged in 3 steps. First, the amounts of cooked food before serving for 10 trays was
calculated by average. Second, the amounts of the leftover of each participant were
substrate from the average cooked food before serving to yield actual quantity of food
consumption. Third, The data of food record and observed weighed record were sum
and were analyzed by nutrition calculates program, INMUCAL, of Institute of
nutrition, Mahidol University. The average energy and nutrients intake in one day of
the study population compared with Thai Recommended Daily Dietary Allowance
(RDA) at the same age group by percent (%RDA). The percent of proportion of
energy distribution from nutrients in one day were analyzed by average.

3. Energy Expenditure were analyzed into 3 parts:

3.1 Mean and standard deviation of Basal Metabolic Rate (BMR) by the
FAO/WHO/UNU equations (46).
3.2 Energy for Physical Activity includes:
3.2.1 Calculation for time spent on each of the 14 types of activities.
3.2.2 Calculation for energy cost of activities in nursing applying

referent data of cost of activities of Taylor and Mcleod. (appendix)
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3.2.3 Calculation of mean and standard deviation of time and energy
Physical Activity.

3.3 Specific Dynamic Action would be calculated by 10% of the sum of
averaging Basal Metabolic Rate and energy for Physical Activities of each participants
and analyzed SDA of all participants by mean and standard deviation.

Mean and standard deviation of energy expenditure calculation would be
derived by averaging the sum of Basal Metabolic Rate, energy for Physical Activities
and Specific Dynamic Action of all participants.

Calculation of Energy Expenditure were presented in appendix.

4. Patterns of physical activity included lying, sitting, standing relaxed, standing
at work, dressing and undressing, dishwashing and ironing, floor sweeping and
mopping- cleaning bed and laundry, walking, walking rapidly, making bed, walking
upstairs, walking downstairs, exercise and sleeping, the data of which would be
analyzed for mean and standard deviation. The activities then were ranked in order of

time used from most to least.
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CHAPTER IV

RESULTS

The results of this study which to assess the energy and nutrient intake and
energy expenditure of the nursing students at Naval Nursing College were presented in
term of demographic information, weight status, energy and nutrient intake, and
proportion of energy distribution, energy expenditure and patterns of physical activity

of the participants.

Demographic information of the participants

The population participating in the study were 63 nursing students (nursing
science degree) in second, third, and fourth year of 1999 academic year at Naval
Nursing College. The mean age of the participants was 20.3 + 1.1 years. The
majority of the participants were 21 years old (30.1%) followed by 27% each of 19
and 20 years old. There were 14.3% of the participants aged 22 years, about half of
the 19 and 20 years old group. The least of the participants was of 18 years old
(1.6%). Most of the participants were in the fourth year (39.7%), followed by 33.3% in
second year and 27.0% in third year. The mean height was 160.3 + 3.6 cm. The
percentage of the height of the participants in the range of between (155.1-1.60.0),
(160.1-165.0) and (165.1-170.0) cm were 54.0%, 36.5%, and 9.5% respectively. The
mean weight was 51.7 + 5.0 kg. The percentage of the participants body weight were
38.0% with 45-50 kg body weight, 27.0% with 50.1-55.0 kg, 22.0 % with 55.1-60.0

kg, 6.4 % with 40.1-450kgand 6.4 % with 60.1 —65.0kg. The majority of the
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were about three-fourths of all participants (74.6%) who exercised regularly as

showed in Table 4.

Table 4 Demographic information of the participants
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participants had regular menstruation cycle (93.7%), and duration (96.8%). There
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Demographic information n %
Age (Year)
18 1 1.6
19 17 27.0
20 7 27.0
21 19 30.1
22 9 14.3
X+SD 20.3+1.1
Academic year
2 21 33.0
3 17 27.0
4 25 39.7
Height (cm)
155.1-160.0 34 54.0
160.1-165.0 23 36.5
165.1-170.0 6 9.5
X+SD 160.313.6

45289
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Demographic information n %
Weight (kg)
40.1-45.0 4 6.4
45.1-50.0 24 38.0
50.1-55.0 17 27.0
55.1-60.0 14 222
60.1-65.0 4 6.4
X4SD 51.745.0
Cycle of menstruation
Regular (2817 days) 59 93.7
Irregular 4 6.3
Duration of menstruation
Normal (3-7 days) 61 96.8
Abnormal 2 32
Exercise
Not exercise 16 254
Exercise regularly 47 74.6
Total 63 100.0
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Weight status of the participants

Because the range of population age was from 18 to 22 years, it was
necessary to use different criteria to determine the weight status. The weight status
of the participants aged between 18 years to 19 years were evaluated by using the
standard growth chart of female ages between 10-20 years old of the Department of
Health, Ministry of Public Health, while the participants aged between 20 years to
22 years were evaluated by Body Mass Index of WHO as showed in Table 5. It was
found that the majority of the participants had normal weight (85.7%), while there
were 12.7 % underweight (BMI = 17.0 — 18.49 kg/s.q.m) in the 20-22 years age
group. Moreover, the prevalence of underweight was medium. On the other hands
there were only one overweight participant 1.6% who was in the 19 years age group

with > 97 percentile.

Table 5 Weight status of the participants

Weight status n %
Underweight 8 12.7
Normal weight 54 85.7
Overweight 1 1.6

Total 63 100.0
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Energy, nutrient intake and proportion of energy distribution
of the participants’ food intake

Energy and nutrient intake of the participants’ food intake

Four days observed weighed records and food records were analyzed and the
results were showed in Table 6. The groups of the participants aged 18 — 19 and
20 —22 years had almost the same energy intake (1471.9 + 268.5 kcal and 1441.8
+263.5) with 79.6% and 72.1% RDA respectively.

The amount of protein, carbohydrate and fat intakes of both groups were
similar. As for other nutrient intakes it showed that calcium intakes were at lower
level at 25.9% RDA for the 18 — 19 years old group and 32.7% for the 20 — 22 years
old group. Vitamin B2 and Niacin intake of both age groups were equal. Vitamin
A, Bl and C intake of the 20 — 22 years old group was higher than the 18 — 19 years
old group. While iron intake in the 18-19 years old group was higher than the other

group.
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Table 6 The mean energy and nutrient intake of the participants compared with

Recommended Daily Dietary Allowance by percent (%RDA).

Energy and Age 18-19 years (n=18) Age 20-22 years (n=45)
Nutrient

X+SD %RDA X+SD %RDA
Energy (kcal) 1471.9+268.5  79.6%14.5 1441.84263.5 72.113.2
Protein (g) 44.8+10.9 99.4+24.3 458+11.7 104.1126.5
Carbohydrate (g) 225.7+42.0 - 218.31+47.6 -
Fat (g) 42.6+11.0 - 42.6+10.8 -
Calcium (ing) 310.4+228.0 25.9+19.0 261.2185.0 32.7+10.6
Iron (mg) 114133 75.7421.9 10.5+2.8 69.7+18.4
Vitamin A (RE) 389.31329.2  64.9+54.9 550.21643.5 91.7+107.3
Vitamin B1 (mg) 0.9+0.6 79.11£57.3 0.910.7 93.0£70.0
Vitamin B2 (mg) 0.9+0.4 70.0+27.7 0.8+0.3 70.01+21.7
Niacin (mg) 9.612.5 68.3+18.0 9.612.8 68.3+19.8
Vitamin C (mg) 58.1+83.8 96.9+139.7 91.6+152.9 153.2+254.8

Proportion of energy distribution of carbohydrate, protein, and fat of the

participants’ food intake

The proportion of energy distribution from carbohydrate, protein, and fat of

the 18 — 19 and the 20 — 22 years old group were almost the same at 60.9%, 12.6%

and 26.5% respectively as showed in Table 7.
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Table7 Average Percentage of energy distribution from nutrients of the

participants’ food intake
Nutrient Age 18-19 years Age 20-22 years Total
(n=18) (n=45) (n=63)
Carbohydrate 61.8 60.5 60.9
Protein 12.2 12.7 12.6
Fat 26.0 26.8 26.5
Total 100.0 100.0 100.0

Energy Expenditure of the participants

Energy Expenditure was calculated from the sum of Basal Metabolic Rate,
energy for Physical Activities and Specific Dynamic Action. The mean energy
expenditure was 2031.6 + 179.0 kcal, 2035.0 + 164.2 kcal in 18 —19 years old
group and 2030.2 + 186.4 kcal in the 20 - 22 years old group 23 shown in Table 8.
The mean energy expenditure compared with energy intake of the participants by
age group (18 — 19, 20 — 22) was 138.3% and 140.85 respectively. Compared with
recommended energy allowances at the same age groups, they were 110.0 % and
101.5% respectively. Energy Expenditure of the participants was analyzed into
three parts: Basal Metabolic Rate, energy for Physical Activities and Specific
Dynamic Action as shown in Table 8. It showed that the mean Basal Metabolic
Rate (BMR) of the participants was 1219.1 + 72.6 kcal, and were similar quantity in
both groups that were 1225.9 + 67.2 kcal and 1216.4 + 75.2 kcal respectively. The

mean energy for Physical Activities was 627.7 + 116.4 kcal. The mean energy for
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Physical Activities of both age group were almost the same that were 624.1 + 100.1
kcal and 629.2 + 123.3 kcal respec‘;ively. Four days activities were analyzed, the
mean time and energy for each Physical Activities were shown in Table 9. It showed
that the highest mean of energy for walking was 247.5 + 104.2 kcal, and the least
was 0.6 + 1.9 kcal for dishwashing and ironing. The mean Specific Dynamic Action
(SDA) was 184.7 + 16.3 kcal. The SDA of 18 — 19 years old group was almost the
same as that of the 20 — 22 years old group that was 185.0 + 15.0 kcal and 184.5 +

17.0 kcal respectively.

Table 8 The mean energy expenditure of the participants

Energy Expenditure Age 18-20 years Age 20-22 years Total
(kcal) (n=18) (n=45) (n=63)
X+SD X +SD X +SD
Basal metabolic rate 1225.9+67.2 1216.4+75.2 1219.1£72.6
Energy for Physical Activities 624.1+£100.1 629.2+123.3 627.8+116.4
Specific Dynamic Action 185.0+15.0 184.5+17.0 184.7+16.3

Energy Expenditure 2035.0+164.2 2030.2+186.4  2031.6+179.0
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Table 9 The mean time and energy for Physical Activities of the participants

classified by type of activity
Type of activity Time (minute) Energy (kcal)
X + SD (n=63) X + SD (n=63)
Sitting 534.3%125.5 185.3+44.3
Sleeping 427.21+70.6 -
Walking 146.9+60.6 247.5+104.2
Standing relaxed and bath taking 133.0+44.9 58.4+26.7
Standing at work 82.2445.0 41.9+23.5
Lying 4484352 4.1+3.3
Dressing and undressing 29.3+12.7 18.0+7.8
Floor sweeping and moping,
cleaning bed and laundry 13.2424 .9 15.0+23 4
Walking rapidly 7.7£79 21.4423.1
Exercise 6.2+13.9 18.7+36.9
Making bed 3.1134 7.749.1
Walking upstairs 1.5¢1.1 7.245.8
Walking downstairs 1.441.1 27824
Dishwashing and ironing 0.8+2.4 0.6+1.9
Total 1440.0 627.8+116.4
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Patterns of physical activity of the participants

The average time in minutes spent for each activity of the participants in one
day were sitting 534.3 + 125.5, sleeping 427.2 + 70.6, walking 146.9 + 60.6,
standing relaxed and bath taking 133.0 + 44.9, standing at work 82.2 + 45.0, lying
44.8 + 35.2, dressing and undressing 29.3 + 12.7, floor sweeping and moping -
cleaning bed and laundry 13.2 + 24.9, walking rapidly 7.7 + 7.9, exercise 6.2 + 13.9,
making bed 3.1 + 3.4, walking upstairs 1.5 + 1.1, walking downstairs 1.4 +1.1 and
dishwashing and ironing 0.8 + 2.4 as showed in Table 9.

In conclusion, the time spent for each physical activity of the nursing
students at Naval Nursing College in hours for one day were as follows: sitting
including sitting quietly, sitting to work, eating, talking, writing and reading 6.8 —11
hours, standing relaxed, bathing and standing at work 2.1 — 5.1 hours, walking 1.4 —
3.8 hours, walking upstairs and downstairs 0.0 — 0.1 hours, dressing, and undressing
0.3 — 0.7 hours, making bed, dishwashing and ironing, floor sweeping and mopping,
cleaning bed and laundry 0.2 — 0.8 hours, exercise -0.1 — 0.3 hours, lying 0.2 — 1.3

hours and sleeping 5.9 — 8.3 hours.
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CHAPTER V

DISCUSSION

This research was aimed to investigate energy and nutrient intake, proportion of
energy distribution, energy expenditure of the nursing students. Sixty-three nursing
students participated in the research were between 18-22 years old and were in
second, third, and fourth year of 1999 academic year (nursing science degree) at Naval
Nursing College. There were 3 important topics for discussion including energy and
nutrient intake, energy expenditure, and patterns of physical activity in one day of the

nursing students.

Energy and nutrient intake of the participants.

The mean energy intake of the 18 — 19 and the 20 — 22 years group of the nursing
students when compared with Recommended Daily Dietary Allowances for Health
Thais (RDA) using 67% as the cut off point, both groups had adequate energy intakes
which were 79.6% and 72.1% respectively.

The recommended for proportion of energy distribution from nutrients —
carbohydrate, protein, and fat for adolescents were 50 — 60 %, 10 — 15 % and 25 —
30% respectively. (26) This study showed the mean energy distributions from
carbohydrate (60.9%) which was slightly higher than the recommended proportion
while the mean energy distributions from protein (12.6%) and fat (26.5%) were about
the same as the recommended proportion. Energy Intake from MhyMte was high

because the participants usually consumed snack foods and desserts.
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The mean nutrient intake from both groups were analyzed by %RDA. It was
shown iron intake of both groups was adequate at 75.7% and 69.7% respectively.
However, calcium intake of both groups were inadequate at 25% (108.3 — 1151.2 mg)
and 32.7% (119.3 - 478.0 mg) respectively.

Vitamins B1, B2, C, and niacin intake of both age groups were adequate at
79.1%, 70.0%, 96.9%, and 68.3% for the age group of 18 - 19 and 93.0%, 70.0, 96.9%
and 68.3% for the 20 — 22 years group. In addition, vitamin A intake of the 20 — 22
years group was adequate at 91.7% (88.5 — 2630.8). In contrast, the 18 — 19 years
group had an inadequate vitamin A intake (64.9%)(112.0 — 1260.5 RE).

Nutrient intake per day of the participants from cooked foods at canteen of
Naval Nursing College were investigated. Because the nursing students have to eat
three meals a day from the canteen, this has an important impact on nutrient intake of
nursing students. If the food served contains adequate nutrients to meet body
requirement, It can prevent undernutrition in nursing students. To study dietary intake
of the participants, the quantity of foods at the canteen were collected and analyzed by
observed weighed records (appendix ). One serving of the canteen’s food and dessert,
and 3 ladles of rice for each meal were analyzed for nutrients and energy by mean +
standard deviation. The mean energy and nutrient intake were compared with Thai
RDA of the age group of 18 — 19 years old and 20 — 22 years old as showed in the
appendix. It was found that the inadequacy of nutrient intake from food at the canteen
for the 18-19 years group were calcium, vitamin A, B1 and B2 at 23.1%, 43.4, 45.4%
and 61.5% RDA respectively for 18 —19 years old group and at 34.6%, 43.4%, 50.0%

and 61.7% respectively for 20 —22 years old group.
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The study showed that calcium content from the canteen’s foods was at
inadequate level. Because milk or milk products that were high in calcium has not
been served to the students. High calcium intake in some students was due to their
own milk supplement. The researcher investigated milk consumption of the
participants. It found that 6.3% drank milk everyday and 61.9 % drank milk someday.
About one — third of the population group or 31.8% never had milk.

The results of the four days (12 meals) survey on foods at the canteen showed
that the foods with high calcium served were eggs for four meals, small fish for one
meals, Chinese kale for two meals, cucumber for two meals. Therefore, it is
suggested that the canteen and the college’ officers should realize this problem and
plan to provide high calcium foods in the menu each day, e.g. small dried shrimps,
small fish, dried peas, bean curd, green vegetables such as Chinese kale, water
mimosa, Thai copper pod leaves, Tamlung (Melothria heterophylla) etc (46). Thai
RDA recommends 1200 mg calcium intake for females aged 18 —19 years and 800 mg
for females 20 — 22 years. (25) The growth of body skeleton and function of
neurological system requires increase of calcium intake. During the period of the
skeletal growth at 12-40 years of age, higher calcium and minerals intake are needed
to increase bone mineralization up to the peak bone mass from food consumption,
which is related directly to the calcium intake from food. During the period before 30
years old, the body accumulates calcium and minerals in bones more than dissolution
from bones. Until after 30 years old the body has a process of calcium and mineral
dissolution from bones more than the building and accumulation of minerals.

Therefore, the bone mass is reduced, those who have insufficient calcium intake for a
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long time, their bone density will be less than normal and causing osteoporosis which
is found commonly in the menopause women and old age people (46).

The other nutrient intake that is inadequate was vitamin A. The foods served at
the canteen provide inadequate vitamin A so the participants who consume food only
at canteen can have insufficient vitamin A intake. Some students received higher
vitamin A intake because they bought and consumed foods such as milk, liver and
papaya — ripe to add to the food consumption from the canteen.

High vitamin A foods served at the canteen were egg for four meals, green
vegetables for two meals and yellow vegetables for one meal. However, food such as
liver had not been served even for one meal. It showed that egg had been served
almost everyday but the vegetable was rarely served. Therefore, the canteen should
plan a variety of menus that include liver and green leaves — high carotene alternately
with eggs. This will increase vitamin A intake and make the food more attractive to
eat. Besides, the canteen should concern that Thai RDA for vitamin A is 600 RE for
female 18 — 22 years of age. Vitamin A is essential for growth development and
maintenance of the vitreous membrane and skin. It is found in liver, egg yolk, milk,
butter, éeen vegetables, yellow vegetables such as pumpkin, carrot, sweet potatoes etc
(25).

Vitamin Bl intake of the participants was adequate because the majority of
participants bought and consumed snacks consisting of flour, grilled pork and
meatballs from the shop in the college. While vitamin B1 from foods at the canteen

was inadequate.
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The high vitamin B1 foods served at the canteen were eggs for 3 meals, pork for
4 meals and rice, which is a good source of vitamin B1 for every meal. Chicken was
served for 6 meals while pork was served for 4 meals. Pork has higher vitamin B1
content than chicken, the canteen should serve pork more often. Besides, rice should
not be consider the major source of vitamin B1 since the amount consumed by the
participants was different. Furthermore, the canteen should serve vitamin B1 rich
food to meet body requirement. Vitamin B1 requirement for adolescents was 1.1 mg
for 18 — 19 years old and 1.0 mg for 20 — 22 years old. Vitamin B1 is essential for
metabolism of energy from carbohydrate. Vitamin B1 deficiency may cause beri-
beri. Food with high vitamin B1 are pork, milk, eggs, rice-flour, etc. (25).

Although vitamin B2 content from the canteen’s foods was inadequate but
vitamin B2 intake of the participants was adequate due to milk consumption in
addition to the canteen’s foods, so the mean vitamin B2 intake of the participants was
adequate.

The foods with high vitamin B2 served at the canteen were eggs for 4 meals,
black beans for one meal and Chinese kale for two meals, there is in a month period
no other items such as entrails: liver, heart etc. being served. It also found that eggs
were served quite often while green leaves — high carotene was served only for 2
meals. Therefore, the canteen should add a variety of foods with high vitamin B2 such
as entrails to the menu. Besides, if 100 g of green leaves is served, this will increase
0.30 mg of vitamin B2 intake (59). In addition, the menu should be prepared to meet
vitamin B2 requirement for adolescents that was 1.3 mg for 18 —19 years old and 1.2

mg for 20 — 22 years old. Vitamin B2 is an co-enzyme in the metabolism of protein.
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Vitamin B2 deficiency can cause angular stomatitis. High vitamin B2 food are cow
milk, entrails, dried peas, eggs, green vegetables, etc (25).

Vitamin C intake of the participants was adequate but range of intake was at 7.6
~ 385.4 mg for 18-19 year old and 8.19 — 798.9 mg for 20-22-years old. Some
students had high quantity of vitamin C because they consumed fruits in additional to
the foods served at the canteen. It found from the survey that 6.3% of the participants
consumed fruit everyday but 33.2% did not consume fruit. The fruits consumed were
pineapple, banana, guava, orange and papaya-ripe.

Vitamin C content from the canteen’s foods was sufficient. It found that from
fresh vegetable was served for one meal and cooked fruit as a dessert was also served;
however, fresh fruits had not been served. Therefore, the canteen should add fresh
vegetable and fruit to the menus because these foods are rich in vitamin C. Vitamin C
and mineral intake will enhance calcium absorption in the body. Vitamin C is easily
destroyed by heat. As for the balance menu 2 portions of fruits per day should be
served. Vitamin C requirement for adolescents 18 — 22 years old is 60 mg vitamin C
helps build collagen and tissue. Vitamin C deficiency can cause scurvy (26).

| In conclusion, this research showed that the adequacy of nutrient intake of the
nursing students depends on foods served at the canteen. If the canteen’s foods have
insufficient nutrient intake to meet body requirement, the students will receive
inadequate quantity of nutrients. So the food menu prepared each day should
comprise the basic five food groups in sufficient. The canteen’s officers must prepare
quantity of food to meet nutrients and energy requirement for adolescents. Moreover,

the menu prepared should consist of a variety of food to avoid repetition and help
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increase food consumption. Finally, the college should provide milk as a supplement

food everyday so that the students would have adequate calcium and vitamin A intake.

Energy Expenditure of the participants

Energy Expenditure consists of three parts: Basal Metabolic Rate, energy for
Physical Activity and Specific Dynamic Action. It found that the mean energy
expenditure of the nursing students was 2031.6 + 179.0 kcal, 2035.0 + 164.2 kcal for
18 — 19 old and 2030.2 + 186.4 kcal for the 20-22 years old. The mean weight of the
age group of 18-19 years and 20-22 years was 52.1 + 4.7 kg and 51.6 + 5.2 kg
respectively. The Energy Expenditure, which calculated from body weight, was 39.1
kcal/ kg/ day and 39.3 kcal/ kg /day for 18-19, and 20-22 age groups respectively as
shown in Table 8.

Energy Expenditure compared to the percentage of energy intake of the 18-19
and 20-22 age group was 138.3% and 140.8% respectively. It found that encrgy
expenditure was about 38.3% - 40.8% higher than energy intake.

Thai RDA for energy intake for female adolescent aged 18-19 years old is 1,850
kcal and aged 20-22 years is 2,000 kcal (25). When compared energy expenditure of
the nursing students with energy requirement of Thai RDA for the same ages group,
the energy expenditure of the age group of 18 —19 years was 110% of Thai RDA. As
for the age group of 20 — 22 years, the energy expenditure was about the same as Thai
RDA. The energy expenditure of the 18 — 19 years old group was higher than other
female adolescents of the same ages. However, if energy requirement calculated by
multiply body weight with BMR factor (1.64), the energy requirement was close to the

energy expenditure of 18 — 19 years of age group. In 20 — 22 years age group, it found
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that, by using BMR factor of 1.64, the energy expenditure was close to the energy
requirement. So it can conclude that the energy expenditure of the participants is
suitable for medium activity, thus the participants need 2,000 Kcal per day.

The Energy Expenditure was analyzed into 3 parts as followed: First, Basal
Metabolic Rate of both age groups was the same that was 1225.9 + 67.2 kcal and
1216.4 + 75.2 kceal respectively. Second, energy for Physical Activities of both age
groups was close that was 624.1 + 100.1 kcal and 629.2 + 123.3 kcal respectively.
The mean energy for physical activity classified by type of activities showed that the
highest energy expenditure was for walking that was 247.5 + 104.2 kcal. The energy
expenditure for walking activity was high because the nursing students had to walk a
lot e.g. walking upstairs to wards, walking during nursing practice, walking to the
canteen, walking to the classroom etc. As for energy expenditure for sitting activities,
that was lower than that of walking activity at 185.3 + 44.3 kcal, because the students
usually spent time sitting at leisuring, writing, reading, eating, talking and working.
These combine activities make the energy expenditure so high. Though the time spent
for sitting activities was higher than that of walking activities but they required lower
energy than walking activities. So the mean energy expenditure for the sitting
activities was lower than that of walking. As for the exercise the energy expenditure
was minimal because most of the third year students only exercised once a week in
physical education class.

The lowest energy expenditure was for dishwashing and ironing at 0.6 + 1.9 kcal
because the students were restricted by the rules of the college to have meals at the

canteen and not washing their clothes by themselves. As for energy needed for
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metabolism, it found that the energy expenditure of the two groups of participants
were similar due to the basic need of the energy requirement of the two groups were

close.

Patterns of physical activity of the participants

To study the patterns of daily activities the time spent for physical activities in
one week classified by types was investigated. The mean time spent on each activity
then was calculated (Table 9). It was found that 534.3 + 125.2 minutes was spent on
sitting activities i.e. working, eating, talking, writing, reading, leisuring sitting,
followed by sleeping at 427.2 + 70.6 minutes or 7.1 + 1.2 hour. Normally, people
should sleep at least 8 hours a day, but as the nursing students had to take afternoon
and night work shifts on the wards. The normal sleeping period was interrupted.
Besides, the students had to review their education lessons, preparing reports
eventually their sleeping period was lower. As for exercising activities, it found that
the mean time spent was minimal at 6.2 + 13.9 minutes. Only 38.1% of the
participants mostly third year students exercised at the physical education class.

The time spent for activity of walking upstairs or downstairs was minimal at 1.5
+ 1.1 minutes and 1.4 + 1.1 minutes respectively due to the elevator had been used
mostly by the participants. The least time spent was for dishwashing and ironing at
0.8 + 2.4 minutes. The students did not perform these activities themselves, so they
did not spend time on the activities except when they used their personal utensils for

eating at the boarding house.
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CHAPTER VI

CONCLUSION AND RECOMMENDATIONS

Conclusion

The objectives of the research were to study energy and nutrient intake and
energy expenditure of the nursing students ( nursing science degree) aged 18-22 years
who were studying in second, third and fourth year of 1999 academic year at Naval
Nursing College. All students were asked to answer a questionnaire. Those who met
the inclusion criteria were included m the study. Sixty-three students were selected.
The students have been asked to record their food intake and the activities performed
for 4 days. The results of the study can be summarized as follows: the mean energy
intake of the 18-19 and 20-22 years old was 1471 + 268.3 kcal and 1441.8 + 262.5
kcal respectively. When compared with Thai RDA, it found that the energy intake
per day of the students was adequate. The energy distribution per day was 12.6%
from protein, 26.5% from fat which was acceptable but 60.9% from carbohydrate
which was slightly higher than the acceptable level. As for nutrient intake when
compare with Thai RDA, it found that the intake of carbohydrate, protein, fat, iron,
vitamin B1, vitamin B,, vitamin C and niacin was adequate but intake of calcium and
vitamin A was inadequate at 25.9% and 64.9% in the 18-19 years group. Only
calcium intake was inadequate at 32.7% in the 20-22 years group. Normally, nursing
students consume three meals a day at the canteen of the college, so the nutrient

intake from food served at the canteen was investigated. It found that calcium and
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vitamin A content in foods served were inadequate thus causing insufficient calcium
and vitamin A intake of the nursing students. In addition, the students did not
consume milk regularly since they had to buy milk for consumption themselves, and
the college did not provide milk for students’ to consume.

The energy expenditure of the 18-19 years group was higher than the energy
requirement of the same age group of adolescents that was 2035.0 + 164.2 kcal. As
for the group of 20-22 years of age the energy expenditure was 2030.2 + 186.4 kcal
which was the same rate of energy expenditure recommended for the same age
adolescents. When compare the mean energy expenditure with the mean energy
intake, it found that the energy expenditure was higher than the energy intake (38.3 -
40.8%). The highest energy expenditure was for walking followed by (sitting
activities: leisuring, writing, reading, eating, talking and working), standing relaxed
and bath taking, standing at work, walking rapidly, exercise, dressing and undressing,
floor sweeping and moping-cleaning and laundry, making bed, walking upstairs,
walking downstairs.). Least energy expenditure was for dishwashing and ironing, In
conclusion, the work that the nursing students performed was classified as medium
activity that required 2,000 kcal. From one day study of the pattern of activity
performance, it showed that the nursing students spent most time performing sitting
activities followed by sleeping, walking, standing relaxed and bath taking, standing at
work, lying, dressing and undressing, floor sweeping and moping- cleaning bed and
laundry, walking rapidly, exercise, making bed, walking upstairs and walking

downstairs, respectively. The least time spent was for dishwashing and ironing.
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Recommendations

1. Because of low energy intake than energy expenditure, food provided should
meet energy requirement of the nursing student at 2000 kcal per day. The canteen
should plan menus that provide adequate energy and nutrient intake.  Nutrient
content of foods to be served should be calculated each day particularly, the nutrients
that were inadequate content including calcium, vitamin A, vitamin B1 and vitamin
B2. In addition, the food to be served should look attractive and palatable. Since the
nursing students have to work both in lecture and practice they might be tired and loss
their appetites so attractive and palatable food might entice them to consume more
food. Besides, fruits should be served instead of desserts to increase vitamin C intake
and to build a healthy practice of food consumption by having fruits after meals.

2. Two cartons of milk (500 ml) should be served by the college to resolve the
inadequacy of calcium and vitamin A in the nursing students as milk is calcium and
vitamin A rich food.

3. Nutrition education should be provided and reinforce so that the students will
understand and practice consumption of adequate energy and nutrients to meet the
body need as well as to solve the problems of undernutrition and overnutrition, and
dental problems.

4. Nutritional status of the nursing students should be assessed annually to

monitor growth, development and malnutrition situation.
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Recommendations for further study

1. Nutritive value of foods to be served at the canteen should be investigated.

2. Opinion of the students on food served at the canteen should be surveyed.

3. Factors affecting food consumption of nursing students should be examined.

4. Energy Expenditure of the nursing students by both direct and indirect
measurement should be studied.

5. Study of efficiency of supplement program such as milk consumption and
continuity of nutrition implementation on nutrition situation of nursing students
should be conducted.

6. Comparative study of nutrition situation and awareness of body figure of
nursing students should be performed.

7. Patterns of food consumption of the nursing students should be investigated.
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Table 14 Demographic information of the population

Demographic information n %
Total 178 100.0
Age (years )
18 2 1.1
19 44 247
20 51 28.7
21 58 326
22 18 10.1
23 5 28
.).( +SD 203 + 1.1
Academic year
2 60 33.7
3 61 343
4 57 32.0
Height (cm)
155 - 160 93 522
160 - 165 64 36.0
165-170 20 11.2
170-175 1 0.6

X + SD 160.5 + 3.9
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Table 14 (continued)
Demographic information n %
Weight (kg)
40-45 8 4.5
45-50 44 24.7
50-55 67 37.6
55-60 42 23.6
60 — 65 15 8.4
65-70 2 1.1
X+SD 53.1 + 5.1
Changes of Body Weight
Constant (+ 1 kg) 41 79.2
Not constant (+ over 1 kg) 37 20.8
Athlete of the college
Athlete 62 34.8
Non athlete 116 65.2
Chronic disease
No Chronic disease 155 87.1
Having chronic disease 23 12.9
The circulatory of vascular system 2 8.7
Respiratory s&stem 13 56.5
Digestive or alimentary system 3 13.0
The regulation of the temperature 1 44
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Demographic information n %
Nervous system 3 13.0
Sense 1 44
Infectious disease or thyroid disease
Yes 177 99.4
No 1 0.6
Hllness or operation
Yes 157 88.2
No 21 11.8
The circulatory of vascular system 2 9.5
Respiratory system 7 333
Digestive or alimentary system 9 429
Reproductive system 2 9.5
Sense 1 48
Dieting
None dieting 137 717.0
Dieting 41 23.0
Exercise 7 17.1
Control diet 16 39.0
Exercise and control diet 17 41.5
Diet pills 1 24
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Demographic information n %
Cycles of menstruation
Regular (28 + 7 days) 156 87.6
Irregular 22 124
< 21 days /cycle 9 40.9
> 35 days /cycle 13 59.1
Duration of menstruation
Normal (3 -7 days) 172 96.6
Abnormal 6 34
< 3 days 1 16.7
> 7 days 5 83.3
Exercise
Not exercise 28 15.7
Exercise regularly 150 843
< 3 times / week 96 64.0
3 -5 times/ week 47 313
>5 times/week 7 47
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Table 15 Weight status of the population

Weight status N %
Underweight 17 9.6
Normal weight 157 88.2
Overweight 4 22

Total 178 100.0
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