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ABSTRAK

Somatotip merupakan bentuk dan jenis susuk badan manusia yang digunakan dalam

sistem klasifikasi fizikal manusia. Faktor-faktor yang menpengaruhi somatotaip

termasuk pengambilan tenaga, aktiviti fizikal, jantina serta umur. Kajian ini

dijalankan untuk menentukan jenis somatotaip serta kaitan somatotaip dengan status

pemakanan dan aktiviti fizikal. Kajian ini dijalankan di kolej / universiti yang terpilih

di Kota Bharu, Kelantan. Sebanyak 180 pelajar yang berumur 19-25 tahun telah

menyertai kajian ini dengan cara persampelan sistematik. Sepuluh aspek pengukuran

antropometri telah diukur dengan kaedah antropometri somatotaip Heath-Carter.

Borang penilaian digunakan untuk menilai somataip responden berdasarkan

pengukuran yang telah dijalankan. Klasifikasi indeks jisim tubuh mengikut

Pertubuhan Kesihatan Sedunia digunakan untuk menilai status pemakanan responden

manakala soal selidik Internation Physical Activity Questionnaire (IPAQ) telah

digunakan untuk menilai aktiviti fizikal responden. Dalam 180 responden, 103

responden (57.2%) diklasifikasikan dalam kategori endomorf, manakala 33

responden (18.3%) serta 41 (24.4%) telah diklasifikasikan dalam kategori mesomof

dan ectomorf masing-masing. Dalam aspek status pemakanan, sebanyak 102 (56.7%)

responden mempunyai berat badan yang normal, manakala 35(19.4%) dan 31

(17.2%) responden kekurangan berat badan serta kegemukan masing-masing.

Sebanyak 12 (6.7%) respondent didapati kelebihan berat badan. Responden

perempuan (29.7%) menunjukkan peratus kekurangan berat badan yang lebih tinggi

berbanding dengan responden lelaki (9.0%). Dari aspek aktiviti fizikal, 25 responden

(13.9%) berada dalam kategori aktiviti fizikal rendah, 92 (51,1%) responden

diklasifikasikan di kategori aktiviti fizikal sederhana serta 63 responden (35.0%)

ix



diklasifikasikan dalam kategori aktiviti fizikal tinggi. Min Indeks Jisim Tubuh untuk

tiga jenis somatotaip merupakan 23.58 ± 4.02kg/m2 bagi endomorf, 23.36 ±

menunjukkan perbezaan yang ketara Indeks Jisim Tubuh dalam tiga jenis somatotaip

(p < 0.05).

x

4.56kg/m2 bagi mesomorf and 17.58 ± 1.64kg/m2 bagi ectomorf. Kajian



ABSTRACT

Somatotype is defined as the quantification of the present shape and composition of

the human body. It has a great variability determined, partly, by energy intake and

and age. The aim of this study was to determine

the body somatotype of college age adults and evaluate its relationship with

nutritional status and physical activity. This was a cross sectional study, carried out

in selected colleges / universities in Kota Bharu, Kelantan. 180 systematically

selected college age adults aged 19-25 years old participated successfully in this

anthropometric somatotype method. The anthropometric somatotype for each

respondent was calculated using somatotype rating form. Nutritional status was

determined by Body Mass Index (BMI) classification according to World Health

used to assess the physical activity level. Out of 180 respondents, 103 respondents

(57.2%) were classified under the endomorphy category, while another 33

respondents (18.3%) and 41 respondents (24.4%) were classified under mesomorphy

and ectomorphy categories, respectively. In term of their nutritional status, 102

(56.7%) respondents have normal body weight, whereas 35 (19.4%) and 31 (17.2%)

respondents were underweight and overweight, respectively. 12 (6.7%) respondents

were found to be obese. For the physical activity level, 25 respondents (13.9%) were

in the category of low level, 92 of them (51.1%) fall under the category of moderate

level and 63 respondents (35.0%) were in high level category. Female respondents

(29.7%) showed higher prevalence of underweight compared to male respondants

(9.0%). Mean BMI for each group of somatotype

xi

Organization (WHO). The International Physical Activity Questionnaire (IPAQ) was

physical activity, as well as by sex

was 23.58 ± 4.02kg/m2 for

study. Ten anthropometric dimensions were determined using Heath-Carter



1.64kg/m2 for

ectomorphy. The result showed that there is significant difference in BMI values

between the three groups of somatotype (p < 0.05).

xii

endomorphy, 23.36 ± 4.56kg/m2 for mesomorphy and 17.58 ±



CHAPTER 1 INTRODUCTION

1.1 Background

History of classifying human body has started since ancient Greeks. Various

systems to classify physique have been proposed for

leading to system called somatotyping as proposed by Sheldon et al. (1940).

Somatotype is defined as the quantification of the present shape and composition of

the human body. This method is then modified by others, notably by Parnell in year

1958 and Heath and Carter in year 1967 (Norton, 1996).

In year 1940, William Herbert Sheldon in collaboration with S.S Stevens and

W.B Tucker introduced a concept of “somatotype” in The Varieties of Human

Physique under subtitle “An Introduction to Constitutional Psychology”. He

three components were present in varying degrees in different individuals.

Sheldon et al. (1940) defined somatotyping as a quantification of three

primary components determining the morphological structure of an individual

expressed as a series of three numerals, the first referring to endomorphy, the second

Endomorphy means relativeto mesomorphy and the third to ectomorphy.

predominance of soft roundness throughout various region of the body. When

endomorphy is dominant, digestive viscera are massive and dominate the bodily

economy. The digestive viscera are derived principally from the endodermal

embryonic layer.

1

a mixture of all the three basic components of physique. The important point is, the

recognized that every individual instead of being a particular type of body, there was

over centuries, and finally



Mesomorphy refers to the relative predominance of muscle, bone and

connective tissue. The mesomorphic layer is normally heavy, hard and rectangular in

outline. Bone and muscle are predominant and the skin is made thick by heavy

underlying connective tissue, while the entire bodily economy is relatively

dominated by tissue derived from the mesodermal embryonic layer (Sheldon et al.,

1940).

Ectomorphy is defined as relative predominance of linearity and fragility. In

proportion to mass, the ectomorph has the greatest surface area and hence relatively

the greatest sensory exposure to the outside world and the largest brain and central

tissues derived from the ectodermal embryonic layer (Sheldon et al., 1940).

In this day and age, Heath-Carter method of somatotyping is the most

commonly used method (Carter, 2002). There are three ways of obtaining the

somatotype which is the anthropometric method, the photoscopic method and the

anthropometric plus photoscopic method. Anthropometric method has proven to be

the most useful for a wide variety of applications (Carter, 2002).

Method of somatotyping had been applied in research studies in various fields

such as kinesiology, kinanthropometry, health and nutrition and so on. By using

sometotyping, relationships between somatotype and sports, physical performance,

health and behavior of human were discovered. Somatotype had been used to

considerable evidence support that there are distinct body types for athletes who

succeed in certain sports. Somatotype is also used to characterize physique changes

during growth, aging and training. In term of health and nutrition, it had been used to

compare the relative shape of men and women and a tool in analysis body image.

2

nervous system. In a sense, therefore his bodily economy is relatively dominated by

describe and compare athletes at various level of competition. There was



Somatotype can be used to estimate gross biological differences and similarities

among human beings. It is important to recognize that the somatotype is a general

descriptor of physique and it does not give more precise answer regarding specific

body dimensions (Carter & Heath, 1990).

Sheldon et al. (1940) pioneers the origins and development of somatotyping.

He used the word “genotype” to refer to genetically determined physique. Whereas,

according to Carter and Heath (1990), somatotype is phenotypical. Gene forms the

prototype of human body, determining the specific body composition and physique

(Ng, 2000). In other words, there is no two persons in the world that look exactly the

same externally, nor internally irrespective that they are twins or siblings. The

differences between genotype and phenotype are, genotype refer to a fixed or genetic

entity that does not change through life. Deposit or removal of fat does not change

the somatotype because it does not change significantly any of the measurement

except where the fat is deposited (Sheldon et al. 1940). Sheldon et al. (1940) had

mentioned that growth in bone becomes mature at the end of puberty. The growth

will reach a stable stage around 18 to 20 years old. Therefore, it was confirmed that

genotype rating decides the somatotype and the physique is unchanged during the

lifespan. According to Carter and Heath (1990), somatotype is phenotypical which

also means that somatotype is amenable to change under influence of growth, aging

and exercise (Carter & Heath, 1990). There is genetic component in subcutaneous fat

distribution, but the magnitude of measures is amenable to change. This change is

reflected under Carter and Heath’s method when measuring endomorphy (Carter &

Heath, 1990).

According to the Third National Health and Morbidity Survey (NHMS III)

(2006) on nutritional status of Malaysian adults aged 18 years old and above, there

3



are 29.1% and 14.1% of adults who are overweight and obese respectively. The

nutritional status is assessed using body mass index (BMI). The alarming trend calls

for serious re-examination of public health programme for more effective reduction

of obesity among Malaysian adults (NHMS III, 2006). Anthropometric somatotype is

a convenient and indirect way to estimate the body composition, which also provides

2002).

Physical activity has many benefits for male and female in all ages.

According to Bahram et al. (2006), adults who participate in physical activity can

benefit from its physical, physiological and psychological effects such as physical

concept. This study focus on estimation of the body somatotype of college age adults

and evaluate its relationship to nutritional status and physical activity.

4

an easy and general picture of body shape independently of the body size (Carter,



1.2 Problem Statement

Major health risks are known to be associated with location of body fat

deposition such as abdominal fat. Presently, simple, time and cost efficient methods

to quantify total body fat have become the new challenge. According to Singh

(2007), somatotype has been found to predict a number of health conditions. Thus,

anthropometric somatotype acts as the better choice for its convenience and cost

effectiveness (Carter, 2002). From anthropometric somatotyping, external skinfolds

measurements are obtained. The measurement supposed to represent not only

subcutaneous fatness but also internal fat stores.

Anthropometric somatotype in human populations have been widely analysed

in the scientific literature, particularly those related to sporting activities, sexual

dimorphism, growth and aging (Munoz-Cachon et.al 2007). Often, body

somatotypes studies in Malaysia focus on talent identification and to develop the

maximum potential in particular field of sports (Pheng, 2003; Soh et al., 2008; Soh et

al., 2009). Untill now there is no study on body somatotypes and nutritional status of

college age adult in Kelantan. Therefore, in this study profiling of body somatotypes

will be carried out and nutritional status of college age adults in Kelantan was

assessed.

It is irrational to identify body shapes by numbering them into sizes only

since different body sizes can comprise of a variety of different body shapes (Ng et

al., 2000). Similarly, when reference is made to a large person or a petite person,

definitions are ambiguous. This is because even within a group of petite persons,

there are various different type body shapes. The application of somatotype could

5



derive the shape and size of a person by means of precise measurements according to

fatness, muscularity and skinniness ratio (Ng et al., 2000).

Young adults, and particularly college students, could be a very interesting

group of population for the study because of the peculiarities of their dietary habits.

By the end of 2006, 29.9 % of young adults in Malaysia had received higher

education (Salleh, 2007). The university environment is the best training medium for

students who are in the young adult age group, so that they can adopt a healthy

lifestyle on an ongoing basis (Rashid, et al., 2011). Since the number of young adults

studying at the universities in Malaysia is quite high, the studies on this group of

population must be promoted in order to develop prevention measures to reduce risk

of diseases. Hence, the focus of this study will be on adults of college age.

6



1.3 Research Objectives

1.3.1 General Objective

To determine the body somatotype of college age adult and evaluate its relationship

with nutritional status and physical activity.

1.3.2 Specific Objective

To profile the body somatotype of college age adult1.

To assess food consumption pattern of college age adult2.

To evaluate anthropometric indices of college age adult3.

To assess physical activity level of college age adult4.

5. To evaluate the relationship between body somatotype and physical

activity

6. To evaluate the relationship between body somatotype and nutritional

status

7. To evaluate the relationship between body somatotype and sex

8. To evaluate the relationship between sex and nutritional status

7



1.4 Research Hypothesis

Alternative hypothesis1.

There is a significant difference between body somatotype and nutritional

status of college age adult in Kelantan

Null hypothesis

There is no significant difference between body somatotype and nutritional

status of age adult in Kelantan.

Alternative hypothesis2.

There is a significant difference between body somatotype and physical

activity of college age adult in Kelantan

Null hypothesis

There is no significant difference between body somatotype and physical

activity of college age adult in Kelantan.

8
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CHAPTER 2 LITERATURE REVIEW

2.1 Somatotype

Somatotyping has been employed extensively in evaluating the relationship

between physique and physical performance (Carter et al., 1982). It had also been

used in growth studies (Zuk, 1958) and by epidemiologists (Spain et al., 1955).

Physique has been related to a variety of behavioral, occupational, disease and

performance variables, primarily in adults. Physique, or body build is probably the

single aspect of constitution that is most amenable to systematic study because it can

be readily observed (Malina et al., 2004).

The relationship between somatotype and disease has been first investigated

by Sheldon et al. (1940). Individual of robust physique (with high endomorphy and

mesomorphy) showed high mean values of systolic and diastolic blood pressure,

where as the smallest person had the lowest blood pressure value. These findings

suggest the existence of common physiological paths in the development of body

physique and blood pressure regulation and may possibly be indicative of the

involvement of pleiotropic genetic and/or epigenetic mechanisms in this regulation

(Kalichman et al., 2004).

According to Bolunchuk et al. (2000), a sample of 422 adults aged 18-73

years old, a relationship was determined between somatotype estimated by the Heath

and Carter method and body composition variables determined by using

hydrodensitometry and Bioelectrical Impedance Analysis. Percent of fat and fat

weight were related to each three component of somatotype for male and female. Fat

free mass for males was also related to the mesomorphic and the ectomorphic

10



components. The purpose of somatotyping was to identify body structure, by

morphological characteristics, not by body composition. Neither Sheldon et al.

(1940) nor Parnell (1954, 1958) made attempt to describe component of somatotype

measurements imply a relationship between mesomorphy and relative fat free

weight.

A study was conducted by Ng et al. on year 2000, among the disciplined

forces in Hong Kong. The prime importance of the study was to estimate the body

configuration of the disciplined personnel. The discipline personnel were categorized

into three group which are the fire, correlational and police. The relationship of

somatotype and anthropometric dimensions of these subjects was defined and a

comparable scale for comparison purpose was developed. In general, 119 discipined

force subjects were measured. The mean somatotype of the subjects was 4.2-3.8-2.8

comparatively younger and lighter in weight than the other two groups. The fire

height and weight among three groups. Height weight ratio (HWR) was effective for

checking purpose since a relationship was found between HWR and the likely

somatotype. HWR is positively correlated to ectomorphy rating.

In Japan, an investigation of types of body builds and their relative

frequencies in a segment of the Japanese population was carried out. The somatotye

technique devised by Sheldon was adopted, with slight modification for classification

of body build types. A sample of 544 adult Japanese drawn from the populations of

Sendai and Morioka in northern Honshu was photographed and somatotyped

11

group was the heaviest while the correlational group was in the middle range of

in term of body composition. The skinfold thickness measurements imply a

which belonged to mesomorph-endomorph category. Police group were

relationship between endomorphy and relative fatness, the bone breadth



according to the anthroposcopic technique devised by Sheldon, Stevens and Tucker.

Subjects ranged in age from 19 to 45 years old. The mean somatotype is 3.0-5.5-1.4.

It was found that the Japanese on the whole are significantly higher in mesomorphy

and lower in extomorphy. Both groups are moderately endomorphic. (Kraus, 1951)

Also, in Kshatriya and Kurmi population residing in a rural region of Uttar

Pradesh, a study to describe the population and gender related various of the

somatotype, employing Carter and Heath’s method had been carried out. The sample

includes 1008 adult Kshatriya and Kurmi, belonging to the age group of 18 - 40

years old. The result suggested that average body physique of Kshatriya males is

ectomorphic-mesomorph while females is balanced mesomorph. Kurmi males are

also ectomorphic-mesomorph and the females are balanced mesomorph. It means

that in general, both Kshatriya and Kurmi males have linear and muscular body

physique whereas female are muscular in their body type. The overall high

mesomorphic rating in both the populations can be attributed to the occupation of

agriculture and factory work that involved high level of physical activity. (Chandel,

2012)

Somatotype can be used to observe the changes of body somatotype with

aging. A study carried out at high school from Valparaiso Chile by means of an

anthropometry somatotype. There are two samples of students during the year 1984

- 1985 and 2009 - 2010 between 15 and 18 years of age that had been studied. There

were significant difference found in all variables of the somatotype during the

periods studied (p < 0.01), except for height and humeral breadth in women. During

the period of 1984 — 1985, men classified as balanced mesomorph which switched to

mesomorph-endomorph in the period of 2009 — 2010. And the population of women

in the period of 1984 - 1985 is classified as mesomorph-endomorph and changes to

12



mesomorphic-endomorph biotype. A high relative adiposity contributes to increase

the probability for these people to suffer non transmissible chronic disease and

cardiovascular issues (Arce et al., 2012).

According to Bouchard (1996) in long term programming of body size,

whether genotype environment effect influence the phenotype is an important

question to be answered. Two experiments were undertaken to study individual

differences when exposed to a positive energy balance protocol. In both experiments,

subjects had to eat a calorie surplus of 4.2 MJ per day during periods of 22 and 100

days, respectively in short term and long term overfeeding experiments. Both results

in significant changes in body mass and body fat, but considerable inter individual

differences were observed in adaptation to the extra calorie. The mean of body mass

gain of the 24 subjects was 8.1kg, with the range from 4 to 13kg. Also, there were

two negative balance experiments undertaken with sets of monozygote twins. In both

cases the energy deficit was achieved by exercise performed twice a day, for about

50 minutes per session on cycle ergometer. The exercise session was strictly

controlled and an extra energy expenditure of 4.2 MJ/day was performed. However,

the changes were generally small and not related to the twin line. The results from

overfeeding and negative energy balance experiments generally suggest that

undetermined genetic characteristic

and body composition phenotypes to changes in energy balance.

Skinfolds, girth measurements, body fat percentage (%fat), and endomorphy

(Bandyopadhyay, 2007)

13

are associated with the response of body mass

were significantly higher among sedentary individuals, but lean body mass (LBM)

and mesomorphy were significantly (pO.OOl) higher among the sports persons.



According to Polat et al. (2011), somatotype values of the soccer players are

determined as 2.06—4.35—2.60 (ecto-mecophormic); the value of fitness group as

3.60—2.09—2.90 (endo-mesophormic). According to the results, the highest

endomorphic value is obtained from the sedentary group and it is found out to be

significantly higher than the other groups. It is determined that the value of the

fitness group is significantly higher than that of the soccer group. Other than that, the

growth weight of the sportsmen is significantly lower than the sedentary group in the

study. It reinforces the idea that fat metabolism can be used effectively as energy in

long-term aerobic exercises.

Koleva et al. (2002) examined the association between the somatotype and its

main components (endomorphy, mesomorphy and ectomorphy), and the prevalence

of several chronic diseases. The data were obtained from a cross-sectional survey

designed to assess somatotype and morbidity with special reference to most often

diagnosed diseases. In five different disease groups, the frequency of patients was

significantly related to a somatotype. Those with mesomorphic endomorph of

physique most frequently suffered from digestive system diseases (40.6%, /><0.05),

neuroses (30.1%, /?<0.05), and radicalizes lumbosacralis (15.4%). The prevalence of

arterial hypertension in mesomorph-endomorphs has been found in 37.1% of the

cases, endomorphic mesomorphs in 35.5% and mesomorphic endomorphs in 34.3%.

Cluster analysis showed that those who suffered most frequently from arterial

and the lowest ectomorphy. In conclusion the somatotype with a dominant

mesomorphy and endomorphy constitutes a risk factor having predisposition toward

certain diseases and requires body weight control.

14

hypertension and liver disease were having highest endomorphy and mesomorphy

2.13—3.16—3.58 (ecto-mecophormic); and the values of the sedentary group as



In case of patients of coronary artery disease (CAD), endomorphy was

significantly correlated with abdominal circumference, the abdomen-to hip ratio and

the abdominal sagittal diameter whereas mesomorphy was not related to these

indicators of android or abdominal adiposity following partial adjustment. On the

other hand, ectomorphy was inversely related to the indices of general and regional

important features

in terms of increased CAD risk, whereas linearity is beneficial (Williams et al.

2000).

2.2 Nutritional Status

A study was carried out in Selangor on a total of 200 students (45% males

and 55% females) with mean age 20 years old from four selected Malaysian

universities in Selangor. According to this study, 16.7% male students and 20.9%

female students were underweight while 17.8% of male students and 10% female

students were overweight. Mean energy intakes among male students were higher

compared to female students. More than half of the participants did not meet the

Malaysian Recommended Nutrient Intake (RN1) for energy, protein (female),

calcium and iron (female). Prevalence of underweight is found to be higher than

overweight and obese in this study. This may due to the poor eating practices of

universities students (Hakim et al., 2012).

A study was done to analyze the nutritional status of Chinese female college

students in Korea, and to investigate changes in their dietary behavior after residing

in Korea. The proportions of subjects whose intake were estimated below the EAR

for folate, calcium, vitamin B2, iron, zinc, and vitamin C were 93.0%, 71.9%, 66.7%,
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adiposity. This study suggests that adiposity and muscularity are



65.8%, 65.8%, and 63.2%, respectively. In the current study, the dietary behavior

increased frequency of meal skipping, less consumption of fruits and vegetables,

irregular meal pattern, and imbalanced diet were some of the significant changes

among Chinese students before and after residing in Korea. In addition, consumption

of most nutrients, including dietary fiber, vitamin A, vitamin B group, vitamin C, and

folate in the Worsened Group was significantly lower, compared with the No Change

0.05). According to the changes in dietary behaviors, consumption ofGroup (p

most nutrients, including dietary fiber, vitamin A, vitamin B group, vitamin C, and

folate in the Worsened Group was significantly lower than in the No Change Group

0.05). The results indicated that Chinese students practiced more unhealthy(P

dietary behaviors after residing in Korea and Chinese students residing in Korea

showed poor nutrient-based diet quality (Kim et al., 2013).

According to Gan et al. (2011), university students are potentially important

targets for the promotion of healthy lifestyles as this may reduce the risks of

lifestyle-related disorders later in life. About 14.3% of males and 22.4% of females

were underweight, while 14.0% of males and 12.3% of females were overweight and

obese. This study highlights the presence of unhealthy eating behaviors, inadequate

nutrient intake, and a high prevalence of underweight among university students.

Energy and nutrient intakes differed between the sexes. Therefore, promoting healthy

eating among young adults is crucial to achieve a healthy nutritional status.

It is important to elucidate gender differences in behavioral determinants of

health. The objective of a study carried out by Fekete et al., (2012) was to examine

age-specific gender differences in nutrition. Cross-sectional data of 2,395 men and

2,419 women (45-75 years) participating in the Heinz Nixdorf Recall Study, a
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scores fell significantly after Chinese students immigrated to Korea (p < 0.001);



population-based cohort study in Germany, were analyzed. Gender was a strong

predictor of consumption frequency of most studied food items. Frequency of red

meat and sausage consumption was enhanced in males, while the consumption of

poultry, carbohydrates (whole meal bread, musli, pasta), dairy products (milk, butter,

cheese, yoghurt), fruits, vegetables, and olive oil was more frequent in females.

Weak gender differences

foods. Gender roles, gender-specific activities in everyday life, gender-specific body

images, and unequally distributed nutritional knowledge might explain observed

differences. Results confirm the relevance of gender-specific health promotion to

overcome gender differences in nutrition and ultimately gender differences in health.

In a study done by Hands et al. (2012), significant differences were found in

activity level between body mass index-determined weight categories for the girls

but not for the boys and between trunk adiposity groupings for the boys and the girls.

Conclusions of this study stated that the relationship between physical activity and

body fatness differs according to the measure used and between boys and girls.

Factors contributing to body fatness such as eating behaviors or sedentary activities

might be more important among boys than girls. According to this study, overweight

and obesity is not the result of reduced physical activity alone but is most probably

the result of a combination of factors. The effects of lifestyle, environmental factors,

maturation, heredity, and diet are important. The relative importance of each might

change with age and gender.

Toth et al. (2007) showed that differences in lifestyle and physical activity in

the examined developmental stages exerted an effect mainly on body fat. Active boys

difference in puberty. The reason can be that there might be remarkable differences
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are observed for potatoes, eggs, fish and energy dense

had significantly less fat in pre-puberty and post-puberty, but there were no



in the timing of the mobilization of fat stores that can suppress the effect of physical

activity. Active girls had significantly less fat in puberty, but not in pre- and post

puberty. That can be caused by the lower activity level and the weight control after

puberty that can be typical for all activity subgroups.

Study done by Chaouachi et al. (2005) demonstrates that somatotype is a

structural factor in aerobic fitness trainability and could be helpful when identifying

talented individuals for endurance events. Nevertheless, it is not easy to establish

with precision the contribution of somatotype-training interaction effects to aerobic

capacity determinants. Many factors, including genetic contribution, may be

determinants of both somatotype and the capacity to adapt to training. The results of

this study suggest that somatotype may partly explain the variance in physiological

adaptive responses to interval training. Aerobic capacity variables demonstrated

significant interaction effects with somatotype over a period of aerobic training. The

improvements in aerobic capacity following aerobic training.

According to Malina (1980), physical activity subjects the organism to a

variety of stresses which give rise to measurable physiological and biomechanical

respon-ses. The magnitude and degree of response varies with the duration, intensity,

and perhaps timing of the activity stimulus. The responses generated via regular

physical activity initiated during childhood are believed by many to result in

favorable influences on the organism during growth and into adulthood. Some of the

effects of regularly repeated physical activity on the growing organism are

considered subsequently. Nevertheless, the precise role of properly graded activity,

training or exercise programs in influencing growth and development is not

completely understood, and the results of studies are equivocal.
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mesomorph and the mesomorph-ectomorph subjects demonstrated greater



A study was done by Chiu et al. (2009) to identify the influences of attitude,

self-efficacy, and motivation on leisure time physical activity participation in

students at local public universities. The theories of planned behavior and self-

efficacy were used as a theoretical framework. The study sample was comprised of

551 males and 801 females who were selected by means of random cluster sampling.

The results of the study showed that there were positive correlations between leisure

attitude, motivation, and self-efficacy and leisure time physical activity participation

among undergraduate students. The results also revealed that motivation and self-

efficacy were the best predictors of leisure time physical activity participation. This

study suggests that, in the effort to encourage the student’s leisure time physical

activity participation and involvement, university management should plan and

organize programmes to develop positive attitudes among students, increasing their

self-efficacy and motivation level for physical activity participation.
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CHAPTER 3 MATERIAL AND METHODS

3.1 Research design

This was a cross sectional study, conducted among college age adults in Kelantan.

3.2 Location of study

This study was carried out in three college / university that provide hostel

accommodation in Kota Bharu, Kelantan which were

> Health Campus, Universiti Sains Malaysia (USM)

> Kolej Kejururawatan Kubang Kerian (KKKK)

> Kampus Kota, Universiti Malaysia Kelantan (UMK)

3.3 Sample of Study

The target population of this study was college age adults who study in college /

university in Kota Bharu, Kelantan.

3.4 Sampling method

Systematic sampling method was used to select respondent for this study. For USM,

two hostels were involved which are Desasiswa Mumi and Desasiswa Nurani. Hostel

Pengkalan Chepa of Kampus Kota, Universiti Malaysia Kelantan and hostel of Kolej

Kejururawatan Kubang Kerian (KKKK) were also involved in this research. Name

list of students who stayed in hostels were obtained. From the name list, and

respondents were systematically selected. Next, respondent was approached and
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being briefed about this research. Involvement into this research is upon



volunteerism. Respondents were given an ethical consent form together with research

information.

3.5 Sample size calculation

Sample size was calculated according to formula below:

Daniel (1999)

n = estimated sample size

Z = standard value at confidence level at 95% = 1.96

p = estimated prevalence for Malaysian obese adults

d = margin error set at 5% = 0.05

According to the Third National Health and Morbidity Survey (NHMS III) that was

conducted in 2006, 14% of Malaysian adult were obese.

Hence,

- 185

Also, after take into account of 10% drop out rate, the desired sample size for the

study was 203.
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3.6 Inclusion and exclusion criteria

3.6.1 Inclusion criteria

This study included adults that are in college age range which is 19-25 years old.

They needed to be healthy and free of any serious illness that may affect them in this

study. Also, they have to stay in hostel provided by the campus in order to involve in

this study. The ability to communicate and write in language Malay or English is

essential for college age adults to join this study. This is because they need to answer

two questionnaires in this study. Last but not least, college age adults who were

willing to join in this study and commit with informed consent were included in this

study.

3.6.2 Exclusion criteria

This study excluded adults who are not in college age range of 19 — 25 years old.

Pregnant college age adult was also excluded from this study. Then, college age

adults who stay outside the campus, for example in their home were not included in

this study. College age adults were also required to be able to communicate or write

in Malay language and English for not excluded from this study. And, those who are

not willing to participate in this study were also excluded.
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3.7 Data collection and Instrument

Heath-Carter method of somatotyping (anthropometric somatotyping) was used. Ten

anthropometric dimension were needed to calculate the anthropometric somatotype:

stretch stature, body mass, four skin folds include triceps, subscapular, supraspinale

and medial calf, two bone breadths (biepicondylar humerus and femur) and two limb

girths (arm flexed and tensed, calf). Stature and girth was read to the nearest

millimeter, biepicondylar diameter was read to the nearest 0.5mm and the skin fold

Every measurement was repeated with a complete sequence for a second time.

3.7.1 Height

Stature was taken using SECA 206 body meter scale. Subject was required to stand

straight against the wall. The heels, buttock and back of the subject had to touch the

wall. Head was oriented in the Frankfort plane and the heels were placed together.

Subjects were instructed to stretch upward and to take and hold a full breath.

3.7.2 Weight

Body mass was taken using SECA 761 body weighing scale. Subjects were required

to wear minimal clothing and stand in the center of the scale platform. Weight was

recorded to the nearest tenth of a kilogram.
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was read to the nearest 0.1mm (Slim Guide Caliper) or 0.5mm on other caliper.



3.7.3 Skin folds

Slim Guide skin fold caliper was used. A fold of skin and subcutaneous tissue was

firmly raised between thumb and forefinger of the left hand and away from the

underlying muscle at the site. The edge of the plates was applied on the caliper

branches 1cm below the fingers of the left hand and allowed them to exert the full

pressure before reading at 2 seconds the thickness of the fold. All the skin folds were

taken on the right side of the body. The subjects were required to stand and be relax

during measurement, except for measurement of calf skin fold. During calf skin fold

measurement, subject was required to be seated.

For triceps skin fold measurement, the subject’s arm was hanging loosely in the

anatomical position. A fold of skin was raised at the back of the arm at a level

halfway on a line connecting the acromion and the olecranon processes.

The subscapular skin fold was raised on a line from the inferior angle of the

scapula in a direction that is obliquely downwards and laterally at 45 degrees in order

to get the subscapular skin fold measurement.

A fold was raised 5-7cm above the anterior superior iliac spine on a line to the

anterior axillary border and on a diagonal line going downwards and medially at 45

degrees. Then, the supraspinale skin fold was obtained.

Medial calf skin fold measurement was obtained by raising a vertical skin fold on

the medial side of the leg, at the level of the maximum girth of the calf.
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3.7.4 Bone breadths

Bone breadths were measured using Campbell bone caliper. Two sites of bone

breadth were assessed, which are the right side of biepicondylar breadth of humerus

and the right side of biepicondylar breadth of the femur.

Width between medial and lateral epicondyles of the humerus, with the shoulder

and elbow flexed to 90 degrees was measured by Campbell caliper to get the

biepicondylar breadth of humerus. The caliper was applied at an angle approximately

bisecting the angle of the elbow. Firm pressure was placed on the crossbars in order

to compress the subcutaneous tissue.

For the measurement of biepicondylar breadth of the femur, the subject was

seated with knee bent at a right angle. The greatest distance between lateral and

medial epicondyles of the femur was measured with firm pressure on the crossbars in

order to compress the subcutaneous tissue.

3.7.5 Limb girths

Limb girths were measured using measuring tape. Measurement was obtained from

two sites which are upper arm girth and calf girth.

For measurement of upper arm girth with elbow flexed on right side, the subject

was required to flex the shoulder to 90 degrees and the elbow to 45 degree. The hand

was required to be clenched, and maximally contracts the elbow flexors and

extensors. The measurement was taken at the greatest girth of the arm.

Next, for measurement of calf girth on right side, the subject was required to

stand with feet slightly apart. The tape was placed around the calf and the maximum

circumference was taken.
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3.7.6 Questionnaire

Two types of questionnaire were used in this research, namely International Physical

Activity Questionnaire (IPAQ) and Food Frequency Questionnaire (FFQ). Self

administered method was used when respondents answering questionnaires.

International physical activity questionnaire (IPAQ)

IPAQ assess physical activity undertaken across a comprehensive set of

domains including leisure time physical activity, domestic and gardening activities,

work related physical activities and transport related physical activity. IPAQ in short

form edition was used to assess physical activity of respondents in this study. The

questionnaire is structured to provide separate scores on walking moderate intensity

and vigorous intensity activity. Computation of the total scores for the short

formIPAQ requires summation of the duration (in minutes) and frequency (days) of

walking, moderate intensity and vigorous intensity activities.

Food Frequency Questionnaire

Food frequency questionnaire was used to determine the food consumption

pattern of the respondents. The FFQ consisted of 126 food items which were listed

into 15 food groups. 15 food groups included cereals, meats, fish and seafood, eggs,

legumes, dairy products, vegetables, fruits, drinks, alcoholic drinks, confectionary,

spreads and condiments.
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3.8 Data analysis

After data collection, data was analyzed using descriptive and inferential test

with Statistical Package for the Social Science (SPSS) version 19.0. BMI was used to

categorize nutritional status of respondents. The body Mass Index was categorized

referring to the international classification of adult underweight, overweight and

obesity recommended by World Health Organization (WHO).

Top 10 foods consumed daily, weekly and mean frequency of beverage

consumed daily was assessed from FFQ. Physical activity level was obtained from

IPAQ in both categorical and continuous data. Also, somatotype of respondents was

analyzed using The Heath-Carter somatotype rating form.

27



3.9 Flow chart

Ethical Approval from Universiti Sains Malaysia Research Ethics

Committee (Human)

3 institutes in Kota Bharu, Kelantan were selected.

College age adults were selected from these institutes.

Consent form was given to the college age adults.

Anthropometry measurement (height, weight, skinfold, bone

breadth, limb girths) was conducted

Distribution of questionnaire (IPAQ, FFQ)

Data analysis using SPSS 19.0

Result interpretation, thesis writing.

Figure 3.9.1 Flow chart
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Ethical approval letter from Universiti Sains Malaysia Research Ethics

Committee (Human) was obtained prior beginning of data collection. Next, 3 college

/ university in Kota Bharu, Kelantan were selected based on criteria that the

particular college / university provide accommodation for students. After selection of

college / university, college age adults were systematically selected based on name

list from authority. Briefing and explanation about this study was done in order to get

the volunteer involvement of respondents. For those who

study and fulfill the inclusion criteria, consent form and research information was

given. Data collection included anthropometry measurement and questionnaire.

Anthropometry measurements such as height, weight, skin fold measurement, bone

breadth measurement, and limb girth measurement were carried out. Also,

questionnaire such as IPAQ and FFQ was distributed to the respondents. Next, data

analysis was carried out by SPSS 19.0. Results obtained were continued with results

interpretation and thesis writing.
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CHAPTER 4 RESULTS

4.1 Demography

A total of 180 respondents were successfully participated in this study. Figure

4.1 shows the distribution of respondents according to sex. There was almost equal

proportion of male and female. Among 180 of them, 89 (49%) were male and the

remaining 91 (51%) were female. All of them were single and still pursuing their

tertiary education in institute around Kota Bharu, Kelantan.

89 (49%)

91 (51%)

Figure 4.1. Distribution of total respondents according to sex

Three college / university were involved in this study including Health

Campus of Universiti Sains Malaysia (USM), Kolej Kejunirawatan Kubang Kerian

(KKKK) and also Kampus Kota of Universiti Malaysia Kelantan (UMK). Table 4.2

shows the percentage of respondents accordingly to each college / university. There

are 47.3% of female and 45% male respondents from USM, 52.7% of female

respondents from KKKK and 55% of male respondents from UMK.
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Table 4.1. The percentage of respondents from each college / university respectively

Female (%) Male (%)Institutes

45.047.3Health Campus University Science Malaysia

52.7Kolej Kejururawatan Kubang Kerian

55.0University Malaysia Kelantan (Kampus Kota)

100100

Table 4.2 shows the summary of socio demographic data of respondents

recruited into the study. The mean age of respondent was 21.50 ± 1.53 years old.

Whereas the mean values for weight and height were 59.30 ± 14.55 kg and 1.63 ±

0.09 m respectively. The mean values for BMI was 22.08 ± 4.49 kg/m2 which fall

under the normal weight category. Total METs was presented in median with a value

of 2139.75 mins / week.

Table 4.2. Socio demographic data

Mean ± SD* / MedianVariables
FemaleOverall Male

21.00 ± 1.6121.50± 1.53 22.01 ± 1.27Age
1.56 ±0.051.63 ±0.09 1.70 ±0.06Height (m)

59.30 ± 14.55 66.05 ± 13.84 52.69 ± 12.02Weight (kg)
Body Mass Index (kg/m2) 21.48 ±4.7222.08 ± 4.49 22.69 ±4.18

1626.002139.75 2820.00Total METS (mins/week)
*SD, Standard Deviation.
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■

Figure 4.2 shows the distribution of soinatotype according to college /

university of respondents from respectively. The predominant somatotype for

respondents from Kolej Kejururawatan Kubang Kerian is endomorphy (66.7%),

followed by ectomophy (29.2%). Least respondents (4.2%) are categorized into the

mesomorphy group. For health campus of Universiti Sains Malaysia, percentage of

endormoyphy is the highest (59.0%) compared to mesomorphy (19.3%) and

ectomorphy (21.70%). For Universiti Malaysia Kelantan, there is 44.9% of

respondents categorized into endomorphy, followed by 30.6 % of respondents into

the mesomorphy group and 24.5% into ectomorphy group respectively.

66.7%
59.0%

44.9%

29.2%
24.5%

4.2%

Figure 4.2. Distribution of somatotype according to college / university respectively

According to Table 4.3, 56.7% of total respondents were categorized into

category of normal weight, followed by 19.4% categorized into underweight
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category and 17.2% into overweight category. There were 6/7% respondents

categorized into the category of obese or obese class I respectively.

Table 4.3. Body Mass Index (BMI) classification

BMI Classification

56.7102

17.231

5.09

1.7Obese Class 1 3

100180

Table 4.4 shows physical activity level of respondents. Almost half of the

respondents (51.1%) performed moderate level of physical activity level. Whereas

there was 35.0% of respondents performed high level of physical activity level.

Lastly, there was 13.9% of respondents performed low level physical activity level.

Table 4.4. Physical Activity level

Medium 92 51.1
High 63 35.0

180 100

Table 4.5 shows distribution of somatotype among college age students. The

majority somatotype was the endormorphy with 57.2 % of total respondents. For
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Underweight
Normal weight 
Overweight 
Obese

Physical Activity level
Low

Percentage (%)
194

Frequency
25

Frequency
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Percentage (%)
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mesomorphy and ectomorphy, the percentage of respondents were 18.3% and 24.4%

respectively.

Table 4.5. Distribution of somatotype among college age adults

18.333

24.444

100180
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Endomorphy
Mesomorphy
Ectomorphy

Percentage (%)
572

Frequency
103



4.2 Food Consumption Pattern

Table 4.6 shows the prevalence of top 10 daily consumed foods among

respondents. Generally, 97.2% of respondents consumed rice daily. This result is

expected as rice is the staple food of Malaysian. The other nine food items were

eaten daily but by a smaller proportion ranged from chicken, sugar, green leafy

vegetables, sweets, sambal, biscuit, hen egg, marine fish and also bread.

Top 10 weekly consumed foods were showed in Table 4.7. Results showed

that respondents consume food more regularly at weekly interval. Food items ranged

from local kueh, vermicelli, fish cracker, cabbage, chili sauce, snacks, apple, orange

and ice cream.
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Table 4.6. Prevalence (%) of top 10 daily consumed foods

Types of foods

Rice
73.3Chicken
66.1

56.7
34.4
28.3Sambal
26.7Biscuit
23.9
22.8
20.6Bread

Table 4.7. Prevalence (%) of top 10 weekly consumed foods

Types of foods

Local kuih
Noodles 58.9
Vermicelli 57.2
Fish cracker 53.3

50.6
48.9

Snack 45.0
42.8
32.8
31.1
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Sugar
Green leafy vegetables
Sweets

Hen egg
Marine fish

Cabbage
Chili sauce

Apple
Orange
Ice cream

Prevalence who answered daily 
consumption (%) 

972

Prevalence who answered weekly 
consumption (%)

59.4



In Figure 4.3, mean frequency of beverage consumed (daily) among

respondents was shown. Plain water was the most popular drinks and respondents

drink at least 6 times per day. The other 4 type of beverage were in descending order

such as tea, coffee, soya drinks and carbonate drinks. Coffee and soya drinks are the

two less frequent consumed by the respondents with mean frequency of 0.27

respectively.

5.88

1.08
0.27 0.27 0.28

Plain water Tea Coffee Soya drinks

Figure 4.3. Mean frequency of beverage consumed daily
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4.3 Association between sex, BMI classification, physical activity level and

somatotype

Table 4.8 shows association between sex, BMI classification, physical

activity level and somatotype. Under the normal weight category, majority of the

male and female fall under the category with 65.2% and 48.3% respectively. More

female was in the underweight group compared to the male with percentage of

29.7% and 9.0% respectively. There were 19.1 % and 6.7% of male categorized

under overweight and obese respectively. For female, there were 15.4% and 6.6%

respondents categorized as overweight and obese, respectively. There is a significant

association between sex and BMI classification. (p<0.05)

In term of physical activity level, only 6.7% of males performed low level of

physical activity. This percentage was lesser compared to the female which there was

20.9% of female performed low level of physical activity. There were 45.0% and

48.3% of male respondents performed moderate and high level of physical activity

respectively. For female respondents, more of them (57.1%) performed moderate

level of physical activity compared to high level of physical activity (22.0%). Also,

there is a significant association between sex and physical activity level. (p<0.05)

Majority somatotype of the female respondents falls under the category of

endomorphy (68.1%). The same situation happened to the male respondents with

46.1% from total male respondents. Least female respondents fall under the category

of mesomorphy (7.7%). Unlike the male respondents, there were 29.2% of them fall

under the mesomorphy category. For ectomorphy, there were 24.7% and 24.2% of

significant association between sex and somatotype. (p<0.05)
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N= 180

x2 valueVariable
(df)Male

n (%)n(%)

0.00612.50 (4)

0.00016.70 (2)

Moderate
High

0.00115.20 (2)
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BMI Classification 
Underweight 
Normal Weight 
Overweight 
Obese

Physical Activity level
Low 6 (6.7)

40 (45.0)
43 (48.3)

41 (46.1)
26 (29.2)
22 (24.7)

19(20.9)
52 (57.1)
20 (22.0)

Table 4.8. Association between sex, BMI classification, physical activity level and 
somatotype

8 (9.0)
58 (65.2)
17(19.1)
6 (6.7)

27 (29.7)
44 (48.3)
14(15.4)

6 (6.6)

62 (68.1)
7 (7.7)

22 (24.2)

Somatotype
Endormorphy
Mesomorphy
Ectomorphy

* Chi-square test

p value*Sex (%)

Female



Table 4.9. Association between endomorph, mesomorph and ectomorph and sex

N= 180

x2 valueSexVariable
Female (df)Male
n (%)n(%)

0.0038.95

No

0.00013.92

No

0.9320.007

No

* Chi-square test

From Table 4.9, classification of endormorphy, mesomorphy and ectomorphy

according to sex is shown. There is no significant association between ectomorphy

and sex. (p>0.05) Whereas for endomorphy and mesomorphy, there is significant

association found.
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Endomorphy
Yes

Mesomorphy
Yes

Ectomorphy
Yes

41 (46.1)
48 (53.9)

26 (29.2)
63 (70.8)

22 (24.7)
67 (75.3)

62 (68.1)
29 (31.9)

22 (24.2)
69 (75.8)

7 (7.7)
84 (92.3)

p value*



Z statisticSomatotype

11.38 0.003

Mann Whitney Test of individual pair is significant.

The p value is < 0.05. Therefore, reject null hypothesis and the result is significant.

There is a significant difference of median of total physical activity between

somatotype and total physical activity.

Table 4.11. The median of total physical activity of respondents and somatotype

Variable Z statistic

-1.614 0.106

-2.350 0.019

-3.371 0.001

indicate by p<0.0167

Mann Whitney Test is carried out as comparison analysis by separate pairs.

The p value is more than alpha 0.0167 indicate there is no significant difference of
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Table 4.10. The median of total physical activity of respondents according to 
somatotype

Endomorphy
Mesomorphy
Ectomorphy

*Kruskal Wallis Test

Median (IQR)
Total physical activity (min/week) 

2266.5(3389) 

2866.5(2585) 
1415.3(1697)

p value*

p value*

Endomorphy
Mesomorphy
Endomorphy
Ectomorphy
Mesomorphy
Ectomorphy 

*Mann Whitney Test **



median total physical activity between endomorphy and mesomorphy; endomorphy

and ectomorphy. With the correction of alpha, only one of the individual pair

comparisons is significant. There is significant difference of median total physical

activity level between mesomorphy and ectomorphy (p<0.0167)
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I

23.36 (4.56)Mesomorphy

17.58 (1.64)Ectomorphy

* One-way ANOVA

The p value is <0.05, therefore reject the null hypothesis and there is a significant

difference. There is a significant difference of BMI between somatotype.

According to post hoc test (Tukey B), there is a significant difference of

endormorphy is significantly higher than the ectomorphy (17.58 ± 1.64). the mean

BMI of mesomorphy (23.36 ± 4.56) is also significantly higher than the ectomorphy

(17.58 ± 1.64); but there is no significant difference of BMI value between

endomorphy and mesomorphy.
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Table 4.12. The mean of Body Mass Index (BMI) of respondents according to 
somatotype.

Somatotype
Endomorphy

Mean (SD)
23.58 (4.02)

t statistic (df)
42.906 (2, 177)

mean BMI of respondents between somatotype. The mean BMI (23.58 ± 4.02) of

Post hoc analysis : the mean difference of BMI is significant between endomorphy 
and ectomorphy; and between mesomorphy and ectomorphy, but there is no 
significant difference between endomorphy and ectomorphy.

p value*
<0.001



CHAPTER 5 DISCUSSION

5.1 Demography

A study was conducted in three colleges and universities among college age

adults in Kota Bharu, Kelantan. A total of 189 respondents participated in this study.

dropped out from this study. Hence, only 180 respondents were successfully

participated in this study. Mean age of respondents was 21.50 years old, ranged from

19-25 years old. The overall mean height was 1.63m with male (1,70m) taller than

female (1.56m). The overall mean weight for this study was 59.30kg. Male

respondents also showed higher mean weight (66.05kg) compared to the female

respondents (52.69kg). The mean weight and height for male are higher than male.

This result was in sync with result of Yeng et al. (2012) which stated that the mean

weight, height and BMI for male were higher than that of female (p<0.05) in the

study.

5.2 Nutritional Status

Majority of the respondents were of normal weight with a percentage of 56.7%. This

result was in supported with some of the studies in carried out among higher

education institutes in Malaysia. Another study carried out by Huda and Ruzita,

2011 which found that most of the university students were in the normal weight

category (61.22%).

obese was 19.4% and 23.9% respectively. In this study, it was found that the
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The prevalence of respondents in category of underweight and overweight or

However, there was 9 respondents did not complete the questionnaires and were

prevalence of overweight or obesity was higher than underweight among

respondents. In a study done by Yeng (2012), it was found that the prevalence of



overweight or obese (26.5%) is higher compared to the underweight students

contraindicating with study done by Huda and Ruzita, 2011 in University Sains

Malaysia. The study stated that 27% of university students were underweight and

12% were overweight or obese, which showed that prevalence of underweight if

higher than overweight or obese. It was also in contrast with a study done by Khan el

al., (2011) revealed that prevalence of overweight (13.5%) and obesity class I (2.8%)

was not common students as a whole.

The situation of higher prevalence of overweight or obesity has been related

to an increasing sedentary lifestyle as well as changing of dietary habit. One of the

many causes of abnormal body weight is due to energy imbalance. It is a situation

where calories consumed less

pressure due to personal, family and social and also financial problems (Rashid et al.

2011).

Men and women differ physiologically, physically and psychologically

similar with the study done by Huda and Ruzita (2011) on University Science

Malaysia (USM) students. According to the study, there were 33% of the female

students categorized under the underweight category compared to the male students

(20%). The lower BMI in female could be due to the reason that female were more

et al. (2011) shows that more females were underweight (25.3%) compared to males.

They found that female students
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(16.5%) among students in Universiti Kebangsaan Malaysia. However, the result was

were more desire to be thin or to have a leaner body

Moreover, university students are always facing stress in various aspects, such as

concern about their appearance compared to male (James, 2003). Results from Kuan

higher than the male respondents with 29.7% and 9.0% respectively. The result was

(Wilmore and Costill, 1994). Percentage of underweight female respondents was

or more than calories expended. (WHO, 2004)



and tend to have more negative attitude towards their bodies. This desire to lose body

weight may be one of the factors to the higher prevalence of underweight female

students compared to male students.

In the contrary, male respondents showed higher prevalence of overweight or

obese (25.8%) compared to female respondents (21.9%). Again this is similar with

the results shown by Hakim et al. (2012). This is further supported by a study done

by Khor et al. (2009) which stated that there are 49.1% of males preferred to have

larger body size meanwhile female 58.3% female students idealized smaller body

size.

5.3 Physical activity

The total physical activity was assessed using International Physical Activity

Questionnaire (IPAQ). There are three levels of physical activity proposed to classify

the low, moderate and high. There are 51.1% respondents in

this study categorized into the moderate physical activity level with a minimum total

physical activity of at least 600 MET-minutes / week. Surprisingly there were 35%

of respondents perform high level of physical activity. From the total percentage,

there are only 22.0% female respondents compared to 48.3% of male respondents.

Only 13.9% respondents performed low level of physical activity with female

percentage of 20.9% and 6.7% respectively.

The results is in contrary with a study which done by Rashid et al. (2011). It

was stated that in the study, most of the subjects (77.9%) were categorized into the

active level of physical activity level. There was only 1.4% of the total subjects

performed sedentary lifestyle. The remaining 20.7% were categorized into the
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population which are

respondents show higher prevalence compared to male respondents with a



moderate active level. This study was done among university students who are active

in military training. Hence, the high prevalence of subjects who performed high level

of physical activity was expected.

Male subjects showed higher energy expenditure compared to the female in

vigorous activity (Rashid et al., 2011). This result is similar with the results in this

study which showed the proportion of the female respondents involved in high level

of physical activity is only half to the male respondents in comparison. In a study

done by Farah et al. (2011), it was found that more male (35%) is being physically

active compared to the female (17.3%).

Also the results from Farah et al. (2011) stated that more females (82.7%)

than males (65.0%) were in the low physical activity level category. It is similar with

the findings in this study which shows significantly higher prevalence of female

respondents in low level physical activity (p<0.05).

5.4 Food Consumption Pattern

Food consumption pattern of respondents was assessed using food frequency

questionnaire. From the food frequency questionnaire, prevalence of top 10 daily

consumed foods, top 10 weekly consumed foods and mean frequency of beverage

consumed daily is assessed.

Top 5 most popular beverages consumed including plain water, tea, coffee,

soya drinks and carbonated drinks were selected and the mean frequency of beverage

consumed daily is assessed. It was found that in this study, plain water is the most

popular drinks among all other drinks. Respondents drink at least 5.88 times every

majority of the Malaysian population drank at least six times plain water daily and
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day. The result is similar to the study done by Norimah et al. (2008), stated that a



assuming that they took one glass each time. Water is essential for digestion, nutrient

absorption, transportation and excretion of waste products, regulation of body

temperature and lubrication of body parts (Nutriweb, 2013). It is vital for life. It is

stated in the Nutriweb (2013) that we have to drink at least 6 to eight glasses of water

every day to replace the lost fluid of our body.

According to Norimah et al. (2008), tea, coffee, chocolate flavoured drinks

and cordial were consumed between 1.8 to 1.4 times a day by assuming intake of one

cup each time. In this study, the other 4 types of beverages (tea, carbonated drinks,

coffee and soya drinks) are in descending order of mean frequency consumed daily.

The mean frequency of carbonated drinks consumed is 0.28 times daily. Soft drinks

consumption was not in the most frequently consumed list daily. However, it does

not imply that the population did not consume soft drinks (Norimah et al., 2008).

According to Malaysia Dietary Guideline (2010), we were suggested to eat a

variety of foods within the recommended intake. A diet can be considered as having

‘variety’ when the diet contains foods in all the food groups in the Malaysian Food

Pyramid (Norimah et al. 2008).

Top 10 daily consumed foods were assessed in this study. The top 10 daily

consumed foods in descending of this study include rice, chicken, sugar, green leafy

vegetables, sweets, sambal, biscuits, hen egg, marine fish and bread. The prevalence

ranged from 97.2% to 20.6%. The top 10 daily consumed food come from different

type of food groups including cereal, meats, eggs, fish and seafood, condiments and

confectionary. Surprisingly, there is no food from the fruits group indicate that less

respondents consume fruits daily. This consumption pattern does not meet the key

messages as suggested by Malaysia Dietary Guideline (2010) to encourage daily

intake of plenty of fruits and vegetables.
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Rice is the staple food for Malaysians. Generally, there were 97% of the

Malaysian population consumed rice twice a day and on average, 2/2 plates of rice

(Norimah et al. 2008). It is not surprise that 97.2% of the total respondents from this

study consumed rice daily. Sugar is also one of the daily consumed foods with 66.1%

of the total respondents. Sugar was usually added into beverages such as tea, coffee

and so on.

Top 10 weekly consumed foods included in this study were local kueh,

noodles, vermicelli, fish cracker, cabbage, chili sauce, snack, apple, orange and ice

foods, condiments and fruits. In this study, the prevalence of consume food weekly

at weekly intervals. There were some food items such as bread and hen eggs which

have comparable percentage of respondents consumed both daily and weekly.

However, these were eaten by respondents more on daily mode.

5.5 Somatotype

Enhancing appearance attraction along with health promotion that are some

important reason for women to participate in weight reduction program such as

physical activity, were some consequences of the society stress on women to have

attractive physique (Green et al, 1997).

From a total of 180 respondents, it was found that 57.2% of the respondents

ectomorphy respectively. It was found that there is a significant association between
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were higher than daily, indicated that respondents consume food items more regular

cream. The types of food group include in were cereal, confectionary, fish and sea

sex and somatotype (p<0.05). Further investigation show that there is no significant

are endomorphy. The remaining 18.3% and 24.2% were mesomorphy and



From the results, it stated that the male respondents of mesomorphy (29.2%)

were higher than female respondents (7.7%). There were 68.1% of female

respondents categorized into the endomorphy group compared to the male

the

endormorphy group is similar with the result from the study done by Almeida et al.

However, it is contraindicating with the finding of lower predominance of female in

comparison with male (Almeida et al., 2013). Percentage of male and female

respondents in the ectomorphy category of this study is almost the same with a

percentage of 24.7% and 24.2% respectively.

Generally, more females preferred to be slightly underweight as their ideal

figure. This may be driven by media influences that portray thin figures as ideal for

females (Patricia et al., 2002). This may explain why more female respondents

categorized as ectomorphy (24.2%) compared to mesomorphy (7.7%).

The relative amounts of muscle mass differ between men and women. Men

generally have greater regional and total skeletal muscle mass. Gender differences in

muscle mass, strength and power are evident in both trained and untrained

populations (Stewart, 2012). Apart from genetic factors, environmental factors such

biological maturation influence changes in somatotype components. According to
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Temsumongla (2013), high mesomorphic ratings among the Ao girls could be 

attributed to physical activity such

association between sex and ectomorphy (p>0.05). Significant relationship is only 

found between sex and endomorphy (p<0.05); sex and mesomorphy (p<0.05).

respondents (46.1%). The higher prevalence of female respondents in

as household chores, supported by there is a

as nutrition, physical exercise, health-related activities, disease, and timing of

(2013), which also stated the predominance of endormorphy among women.



positive association between mesomoiphic component and physical activity (Ozener,

2008).

On the other hand, the prevalence of higher mesomorphy among male

respondents can be explained by more males preferred their ideal figure to be

somewhat overweight. They desire to be heavier in weight because of the inspiration

of choosing an ideal body shape which is well built and muscular. This perception

may have negative perception towards their body shape (Patricia et al., 2002).

This study showed that there is significant difference of BMI between

somatotype (p<0.05). The mean BMI (23.58kg/m2) of endomorphy was significantly

(17.58kg/m2). According to Carter and Heath (2004), there is a possible of a person

with mesomorphy body type to be high in rating of endomorphy. This explains why

there is no significant difference of mean BMI between mesomorphy and

ectomorphy.

There is a significant difference of total physical activity between somatotype

(p<0.05). Significant difference of total physical activity is only shown between

mesomorphy and ectomorphy. Again, according to Ozenear (2008), there is a

positive association between mesomorphic component and physical activity. Higher

level of physical activity enhance the muscle, bone and connective tissue which

predominant in mesomorphy body type (Carter and Heath, 2004). Ectomorphy had

been described of the predominance of linearity which is low in muscle mass and fat

happen more to the ectomorphy.
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mass (Carter and Heath, 2004). This explains the lower level of physical activity

higher than the ectomorphy (17.58kg/m2). Meanwhile, the mean BMI of

mesomorphy (23.36kg/m2) was also significantly higher than ectomorphy



5.6 Limitation

This study has several limitations. First and foremost, temporal relationship

could not be established due to the study design. Study design of this study which is

the data. No follow up is required. Body somatotype is amenable to change under

environmental factors. Thus, a long- term assessment on the food intake and physical

activities patterns is essential in order to evaluate the correlation.

Also, the precision of the anthropometric measurement is also another

limitation of this study. Type I or type II error may occur during measurement and

thus affecting the reading of the measurement.
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cross sectional study only allow us to contact the respondent at one time to collect



CHAPTER 6 CONCLUSION

6.1 Conclusion

In this study, the predominant body somatotype of college age adults in Kota

Bharu, Kelantan was endomorphy with a percentage of 57.2%. Prevalence of

respondents showed higher proportion in endormorphy in comparison with male

respondents, meanwhile male respondents show higher proportion in mesomorphy

compared to female respondents. It was found that there is significant association

between sex and somatotype (p<0.05).

In term of nutritional status, it was found that most of the respondents were

categorized into normal weight category. The prevalence of overweight or obese is

higher than underweight among college age adults which is in contrary to some

previous study (Khan et al., 2011; Huda et al., 2011). More female respondents were

categorized into underweight category compared to male respondents. Whereas,

there were more male respondents fall under the overweight category in comparison

to the female respondents.

By comparing mean of BMI of respondents according to the somatotype, a

significant difference was found (p<0.05) in which null hypothesis is rejected. There

is a significant difference of body somatotype and nutritional status of college age

adults. Upon further investigation, it was found there is significant difference

between endomorphy with ectomorphy and mesomorphy with ectomorphy.

In term of significant difference between body somatotype and physical

activity, significant difference is found (p<0.05) in which null hypothesis is rejected.
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There is a significant difference between body somatotype and physical activity of

mesomorphy and ectomorphy was 18.3% and 24.4% respectively. Female



only significant

difference between mesomorphy and ectomorphy.

From the top 10 daily and weekly consumed foods, it was found that the

respondents do not consumed fruits daily. The food groups consumed daily including

cereal, fish and seafood, condiment, meat, confectionery, vegetables and egg. Fruits

plain water drinking of college age adults in Kota Bharu, Kelantan. They drink at

least 6 times every day which meet up the key message of the Malaysia Dietary

Guidelines.

6.2 Recommendation

Future research would be benefit if the study is design for longitudinal studies

which can provide more information in a whole. More aspects can be assessed to

have a better understanding the factors affecting body somatotype. Also, recruitment

representativeness of the study population. It is also suggested that more trained

enumerator to be included in the study to ensure the precise measurements.
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are included in the food groups consumed weekly. The results also show satisfactory

college age adults. Further investigation found that there is

of more respondents from more colleges / universities can increase the
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Appendix B : Anthropometry Form

KOD RESPONDEN 

Nama : 

Umur: 

LPJantina :

Kursus Pengajian : 

PurataBacaan IIBacaan I
Berat badan (kg)

Tinggi (m)

Lipatan kulit triseps (mm)

Lipatan kulit subskapula (mm)

supraspinalekulit

Lipatan kulit medial calf (mm)

of

Calf girth, right, (cm)

60

Lipatan 
(mm)

Biepicondylar breadth of the 
femur, right (mm)

Upper arm girth, elbow flexed, 
right (cm)

Biepicondylar breadth 
humerus, right (mm)



SOAL SELIDIK AKTIVITI FIZIKAL ANTARABANGSA

hari seminggu

Lompat ke soalan 3Tiada aktiviti fizikal berat

minit seharijam 

Tidak tahu / Tidak pasti

1

61

2. Berapakah masa yang anda biasa gunakan untuk melakukan aktiviti fizikal 
berat pada salah satu daripada hari berkenaan?

1. Dalam tempoh 7 hari yang lepas ini, berapa harikah anda telah melakukan 
aktiviti fizikal berat, contohnya mengangkat barang berat, mencangkul, senaman 
aerdbik atau berbasikal laju?

Kami berminat untuk mengetahui aktiviti fizikal yang dilakukan oleh masyarakat umum 
dalam kehidupan harian mereka. Soalan-soalan berikut akan menyoal anda tentang 
jumlah masa yang anda gunakan untuk berada dalam keadaan aktif secara fizikal dalam 
tempoh 7 hari yang lepas ini. Sila jawab soalan-soalan ini walaupun anda 
berpendapat bahawa anda bukanlah seorang yang aktif. Sila fikirkan tentang aktiviti- 
aktiviti yang anda lakukan di tempat kerja, di rumah dan kawasan halaman, untuk 
bergerak dari satu tempat ke tempat yang lain, dan pada waktu lapang untuk rekreasi, 
senaman atau bersukan.

Fikirkan tentang semua aktiviti fizikal sederhana yang anda telah lakukan dalam tempoh 
7 hari yang lepas ini. Aktiviti fizikal sederhana adalah aktiviti yang menggunakan daya 
tenaga fizikal yang sederhana dan membuatkan anda bernafas agak lebih kuat daripada 
biasa. Fikirkan hanya tentang aktiviti-aktiviti fizikal yang anda telah lakukan selama 
sekurang-kurangnya 10 minit pada sesuatu masa.

Fikirkan tentang semua aktiviti fizikal berat yang anda telah lakukan dalam tempoh 7 
hari yang lepas ini. Aktiviti fizikal berat adalah aktiviti yang menggunakan daya tenaga 
fizikal yang kuat dan membuat anda bernafas jauh lebih kuat daripada biasa. Fikirkan 
hanya tentang aktiviti-aktiviti fizikal yang anda telah lakukan selama sekurang- 
kurangnya 10 minit pada sesuatu masa.



minit seharijam 

Soal selidik tamat. Terima kasih atas penyertaan anda

3

7. .Dalam tempoh 7 hari yang lepas ini, berapakah masa yang anda telah gunakan 
untuk duduk pada sesuatu hari bekerja?

Soalan terakhir ini adalah berkaitan masa yang anda telah gunakan untuk duduk pada 
hari-hari bekerja dalam tempoh 7 hari yang lepas ini. Masukkan masa yang di 
habiskan duduk di tempat kerja, di rumah, sewaktu belajar dan di masa lapang. Masa 
ini juga merangkumi waktu yang di habiskan duduk di meja, menziarahi kawan-kawan, 
membaca, atau duduk atau baring sambil menonton televisyen.

|—| Tidak tahu / Tidak pasti



Lborang kekerapan pengambilan makanan NO. RESPONDEN

Nama :

Jantina : L PtahunUmur :

Kekerapan pengambilanJenis makanan

Kod

NasiA1

Bubur nasiA2

PulutA3

A4

A5

Loh shi funA6

PastaA7

SaguA8

A14

A15

PizzaA16

Jagung

62

Mi/ mi siput/ mi 
segera

Bihun/ kueh 
teow/ laksa/ 
laksam

Bijirin sarapan 
pagi

Bijirin tersedia 
perlu dibancuh

A. Bijirian dan 
hasil bijirin

Berapa 
kali sehari

Berapa 
kali 

seminggu

Berapa 
kali 

setahun

Tidak 
makan

Ukuran sajian 
(Pilih satu jenis 
ukuran sahaja)

Berapa 
banyak 
sajian 
setiap 

kali 
makan

Berapa 
kali 

sebulan

A9
A10

A11
A12
A13

Roti
Roti bun
Roti canai 
Capati 
Tosai

Keping______
Biji ~

Keping
Keping

Keping

Cawan

Mangkuk cina

Mangkuk cina

Cawan

Pinggan______

Mangkuk cina

Cawan

Senduk

Mangkuk sedang
Cawan

Senduk

Mangkuk cina

Cawan

Senduk

Pinggan

Mangkuk cina

Senduk

Pinggan ____

Mangkuk cina

Senduk

Mangkuk cina

Pinggan

Senduk

Potong
Cawan

Sudu

Potong 

Tongkoi 

CawanA17 
___



I
RESPONDENSambungan

Kekerapan pengambilanJenis makanan

Kod

Ketul
B5

Ketul
B6

Ketul
B7

Kekerapan pengambilanJenis makanan

Kod

Ikan lautC1

Ikan air tawarC2

Sotong basahC7

Ikan keringC10

Bebola/kek ikan

IKeropok lekor

C8
C9

Sotong kering

Ketam

Ketul________

Kotak mancis 

Kotak mancis

Keping

B8

B9

B10
B11
B12

B. Daging dan 
hasil daging

Berapa 
kali sehari

Berapa 
kali sehari

Berapa 
kali 

seminggu

Berapa 
kali 

seminggu

Berapa 
kali 

sebulan

Berapa 
kali 

sebulan

Berapa 
kali 

setahun

Berapa 
kali 

setahun

Tidak 
makan

Tidak 
makan

Ukuran sajian 
(Pilih satu jenis 
ukuran sahaja)

Ukuran sajian 
(Pilih satu jenis 
ukuran sahaja)

Berapa 
banyak 
sajian 
setiap 

kali 
makan

C. Ikan dan 
makanan laut

C3
C4
C5
C6

Berapa 
banyak 
sajian 
setiap 

kali 
makan

C11

Ikan bilis_____
Ikan dalam tin
Kekerang
Udang basah

B1

B2

B3

B4

Ayam__________

Lembu / kerbau

Kambing________

Daging burger
Sosej/hotdog/ 
frankfurter______
Nugget
Bebola ayam/ 
ketam / udang _
Itik
Ham____________
Bacon_________ _
Luncheon meat

Ba bi _____

Ketul________
Keping _

Keping 

Keping______
Kotak mancis

Keping___________

Ekor_____________

Keping___________

Ekor ________
Sudu makan______

Ekor_____________
Sudu makan
Ekor sederhana

Ekor sederhana
Potong sederhana 

Keping sederhana

Ekor_________ ____

Keping_________ _

Ekor

Bebola________ _
Ketul  

Ketul 



RESPONDENSambungan

Kekerapan pengambilanJenis makanan

Kod
D. Telur

D1

D2

D3

D4

Kekerapan pengambilanJenis makanan

Kod

E1

E2

TempeE3

Kacang tanahE4

Kekerapan pengambilanJenis makanan

Kod

i

F1

Sudu makan
F4

F5

KejuF6

F2

F3

Cawan_____
Sudu makan 

Keping

E. Kekacang 
dan hasilnya

F. Susu dan 
hasil tenusu

Berapa 
kali sehari

Berapa 
kali sehari

Berapa 
kali sehari

Berapa 
kali 

seminggu

Berapa 
kali 

seminggu

Berapa 
kali 

seminggu

Berapa 
kali 

sebulan

Berapa 
kali 

sebulan

Berapa 
kali 

setahun

Berapa 
kali 

setahun

Berapa 
kali 

setahun

Tidak 
makan

Tidak 
makan

Tidak 
makan

Ukuran sajian 
(Pilih satu jenis 
ukuran sahaja)

Ukuran sajian 
(Pilih satu jenis 
ukuran sahaja)

Ukuran sajian 
(Pilih satu jenis 
ukuran sahaja)

Berapa 
kali 

sebulan

Berapa 
baiiyak 
sajian 
setiap 

kali 
makan

Berapa 
banyak 
sajian 
setiap 

kali 
makan

Susu segar/
UHT

Berapa 
banyak 
sajian 
setiap 

kali 
makan

Susu tepung
Susu sejat/cair
Susu pekat 
manis________
Yogurt/ dadih I 
lassi / tairu

Telur ayam
Telur itik
Telur puyuh
Telur masin

Sudu makan

Keping 

Keping
Sudu makan

Sudu makan

Biji
Biji
Biji
Biji

Kekacang

Tauhu

Cawan

Gelas
Sudu makan

Sudu makan



Sambungan RESPONDEN

Kekerapan pengambilanJenis makanan

Kod

CawanG1
G2

CawanG5
CawanG6

CawanG9
CawanG10

Kekerapan pengambilanJenis makanan

Kod

Biji
H3

H4

h
r

Potong
H19

PotongH20

g

Potong

Keping

Cawan_____
Sudu makan

G. Sayur- 
sayuran

H. Buah- 
buahan

Berapa 
kali sehari

Berapa 
kali sehari

Berapa 
kali 

seminggu

Berapa 
kali 

seminggu

Berapa 
kali 

sebulan

Berapa 
kali 

sebulan

Berapa 
kali 

setahun

Berapa 
kali 

setahun

Tidak 
makan

Tidak 
makan

Ukuran sajian 
(Pilih satu jenis 
ukuran sahaja)

Ukuran sajian 
(Pilih satu jenis 
ukuran sahaja)

□
Berapa 
banyak 
sajian 
setiap 

kali 
makan

Berapa 
banyak 
sajian 
setiap 

kali 
makan

G3

G4

G7
G8

H1
H2

H5
H6
H7
H8
H9 
H10 

H11
H12

H13
_H14 

_H15

H16

JUZ. 
ms

Betik _______
Jambu batu 
Limau manis 
tempatan_______
Mangga_______ _

Nanas_________
Pisang________
Tembikai_______

Belimbing______
Nangka________

Epal _________
Oren / mandarin 

Pir/ lai
Anggur__

Durian_________
Rambutan

Longan segar 

Laici segar 

Tembikai susu 
Buahan dalam 
tin____________
Buahan kering

Cawan

Cawan

Cawan

Sayuran 
berdaun hijau 

Sayuran kacang

Sayuran berubi

Sayuran kobis 
PetolaZ labu/ 
timun_______ __
Sayuran asin/ 
kering_________
Ulan-ulam______
Putik jagung 
Cendawan 
basah/ kering 
Taugeh

Potong 

Potong 

Biji 
Potong 

Biji 
Ulas 
Biji 

Biji 
Biji 

Biji 

Ulas 

Biji 

Biji 

Biji 

Potong



RESPONDENSambungan

Kekerapan pengambilanJenis makanan

Kod
I. Minuman

13

14
Cawan

15
Gelas

16
Cawan

17
Gelas/tin

18

Air kacang soya19

110

111

Kekerapan pengambilanJenis makanan

Kod

BirJ2

J1
J2

Syandi

Bir

J3
J4
J5

Wain
Spirit
Likeur

Minuman botani 
/ herba

Minuman 
bertenaga

J. Minuman 
beralkohol

Berapa 
kali sehari

Berapa 
kali sehari

Berapa 
kali 

seminggu

Berapa 
kali 

seminggu

Berapa 
kali 

sebulan

Berapa 
kali 

sebulan

Berapa 
kali 

setahun

Berapa 
kali 

setahun

Tidak 
makan

Tidak 
makan

Ukuran sajian 
(Pihh satu jenis 
ukuran sahaja)

Ukuran sajian 
(Pilih satu jenis 
ukuran sahaja)

Berapa 
banyak 
sajian 
setiap 

kali 
makan

i 
■

Berapa 
banyak 
sajian 
setiap 

kali 
makan

11
I2

Air kosong

Teh

Kopi___________
Minuman 
bercoklat_______ .
Minumat 
bermalt (horlick 
/ nesto malt) 
Sirap kordial 
Jus buah- 
buahan________
Minuman 
bergas

Gelas

Cawan
Cawan

Cawan

Gelas 
Kotak 

Gelas 
Kotak

Gelas 

Kotak

Tin
Gelas

Tin
Botol______
Gelas wain

Gelas
Gelas



RESPONDENSambungan

Kekerapan pengambilanJenis makanan

Kod
K. Konfeksi

KetulK1
K2

BiskutK3

Gula-gulaK4

Aiskrim (susu)K5
Mangkuk

K6

K7

Keping
K8

Kekerapan pengambilanJenis makanan

Kod
L. Sapuan roti

Sudu teh
L5

Sudu teh
L6

Kekerapan pengambilanJenis makanan

Kod

1

Sudu teh

Sudu teh

Sudu makan
Sudu teh

Sudu teh

Sudu teh

Sudu makan

Sudu makan

Sudu teh

Sudu teh

Sudu teh

Sudu teh

Sudu teh

Sudu teh

Sudu teh

M. Perencah / 
perisa

Berapa 
kali sehari

Berapa 
kali sehari

Berapa 
kali sehari

Berapa 
kali 

seminggu

Berapa 
kali 

seminggu

Berapa 
kali 

seminggu

Berapa 
kali 

sebulan

Berapa 
kali 

sebulan

Berapa 
kali 

sebulan

Berapa 
kali 

setahun

Berapa 
kali 

setahun

Tidak 
makan

Tidak 
makan

Tidak 
makan

Ukuran sajian 
(Pilih satu jenis 
ukuran sahaja)

Ukuran sajian 
(Pilih satu jenis 
ukuran sahaja)

Berapa 
banyak 
sajian 
setiap 

kali 
makan

Berapa 
banyak 
sajian 
setiap 

kali 
makan

Berapa 
kali 

setahun

Ukuran sajian 
(Pilih satu jenis 
ukuran sahaja)

Berapa 
banyak 
sajian 
setiap 

kali 
makan

Jem

Seti kaya 
Mentega 

Marjerin 
Mentega 
kacang 
Krim keju

L1

L2

L3
L4

M1
M2

M3
M4

M5

M6

M7
~ M8 _

M9_ 
"mid

M11

Gula ___________

Madu___________
Sambal belacan

Budu__________
Cencaluk_________

Kicap pekat

Kicap cair________

Sos cili / tomato
Sos tiram
Sos ikan

| Petis / heko /
i M1' j otak udang

Kuih tempatan
Kek

Batang

Cawan

Potong

Potong

Keping

Ketul

Potong
Cawan

Skop

ABC (air batu 
campur) / ais / 
lolipop 
Agar-agar/jeli / 
kastard
Snek / keropok / 
kerepek
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Appendix F : Research Information and Consent Form ( Malay Version)

MATLUMAT KAJIAN

64

Tajuk Kajian :

Nama Penyelidik : Cik Kum Choi Sine / Prof Wan Abdul Manan Wan Muda

Memprofilkan jenis somatotaip dan tahap pemakanan 
pelajar kolej/university di Kelantan.

Tujuan Kajian
Kajian ini bertujuan menentukan jenis somatotaip pelajar kolej/universiti dan 
serta menilai perkaitannya dengan tahap pemakanan dan activity fizikal.

Kelayakan Penyertaan
Kelayakan untuk menyertai kajian ini adalah:

- Umur dalam lingkungan 19-25 tahun.
- Sihat serta tidak menghidapi penyakit yang serious
- Boleh berkomunikasi dengan Bahasa Malaysia atau Bahasa Inggeris

Prosedur-prosedur kajian
Sekiranya anda bersetuju untuk menyertai kajian ini, anda akan diminta 
untuk menjalankan beberapa prosedur.
Prosedur ini melibatkan pengukuran anthropometri untuk menentukan jenis 
somatotaip. 10 dimensi antropometrik diperlukan iaitu tinggi, berat badan, 4 
ukuran lipatan kulit (triceps, subskapular, suprailiak dan betis), diameter 
tulang humerus dan femur serta lilitan lengan dan betis Seterusnya, anda 
akan diminta untuk mengisi International Physical Activity 
Questionnaire(IPAQ) untuk mengetahui tahap aktiviti fizikal anda serta 24 
hour diet recall. Segala data akan dianalisa untuk keputusannya.

Pengenalan
Anda dipelawa untuk menyertai satu kajian secara sukarela untuk 
mengetahui jenis somatotaip dalam kalangan pelajar university/kolej di 
Kelantan. Somatotaip merupakan rupa bentuk dan jenis susuk badan 
manusia yang digunakan dalam system klasifikasi jenis fizikal manusia. 
Aplikasi somatotaip merangkumi perkaitan dengan penyakit, 
menggambarkan bentuk dan jenis susuk badan dalam proses pertumbuhan, 
penuaan dan latihan, perbandingan bentuk badan lelaki dengan perempuan 
serta dalam bidang sukan.
Kajian ini diketuai oleh Cik Kum Choi Sine di bawah penyeliaan Prof. Wan 
Abdul Manan Wan Muda. Sebelum anda bersetuju untuk menyertai kajian 
penyelidikan ini, adalan penting untuk anda membaca dan memahami boring 
ini. la menghuraikan tujuan, prosedur, manfaat, risiko, ketidakselesaan dan 
langkah berjaga-jaga kajian ini. la juga menghuraikan prosedur alternatif 
yang terdapat untuk anda dan hak anda untuk menarik diri dari kajian ini 
pada bila-bila masa sahaja.
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Penyertaan Dalam Kajian
Penyertaan dalam kajian ini adalah secara sukarela. Anda boleh menolak 
penyertaan dalam kajian ini atau anda boleh menamatkan penyertaan anda 
dalam kajian ini pada bila-bila masa.

Sekiranya anda mempunyai sebarang soalan berkaitan kelulusan etika kajian 
ini, sila hubungi:

Health Campus, 16150, 
Kubang Kerian, Kelantan 
Tel: 09-7677648
Fax: 09-7646641

Risiko
Kajian penyelidikan ini tidak mempunyai risiko yang nyata. Anda hanya 
berkemungkinan berasa kesakitan yang minimal ataupun tidak selesa 
apabila pengukuran lipatan kulit dijalankan.

Manfaat yang Mungkin
Anda dapat mengetahui tentang jenis somatotaip anda melalui keputusan 
kajian penyelidikan ini. Dengan lebih mengenali tentang bentuk badan anda, 
anda dapat menggunakan cara yang betul untuk meningkatkan tahap 
pemakanan anda.

Puan Mazlita Zainal Abidin
Setiausaha Jawatankuasa Etika Penyelidikan (Manusia) 
USM
Pelantar Penyelidikan 

Kesihatan.
No tel: (09) 767 2355 I (09) 767 2352 
E-mail: jepem@kk.usm.my

Kerahsiaan
Maklumat peribadi anda akan dirahsiakan oleh penyelidik kajian dan tidak 
akan didedahkan kepada umum melainkan jika ia dikehendaki oleh undang- 
undang. Data yang diperolehi dari kajian yang tidak mengenalpasti anda 
secara perseorangan mungkin akan diterbitkan untuk tujuan memberi ilmu 
pengetahuan baru. Rekod anda yang asal mungkin akan dilihat oleh pihak 
penyelidik, Lembaga Etika kajian ini dan pihak berkuasa regulatori untuk 
tujuan pengesahan data. Keputusan borang soalselidik anda akan disimpan 
dan diproses oleh computer. Dengan menandatangani borang persetujuan

Soalan
Sekiranya anda mempunyai sebarang soalan mengenai kajian ini atau hak- 
hak anda sebagai peserta dalam kajian penyelidikan, sila hubungi: 
Cik Kum Choi Sine 
Wan Muda
School of Health Sciences 
Sciences
Universiti Sains Malaysia, 
Malaysia, 
Health Campus, 16150, 
Kubang Kerian, Kelantan 
Tel: 017-3095609
E-mail: kchoisine@gmail.com

Prof. Wan Abdul

mailto:jepem@kk.usm.my
mailto:kchoisine@gmail.com
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Untuk dimasukkan ke dalam kajian ini, anda mesti menandatangani serta 
menarikhkan halaman tandatangan (Lampiran A).

ini, anda membenarkan penilain, penyimpan maklumat dan pemindahan data 
seperti yang dihuraikan di atas.



ATTACHMENT A

Research Title:

Ms Kum Choi Sine / Prof Wan Abdul Manan Wan MudaResearcher’s Name:

part of this study at

Participant Initials

Participant I.C No.

Signature of Participant or Legal Representative

Date (dd/MM/yy)

Name & Signature of Witness Date (dd/MM/yy)

Note: i) All subject/patients who are involved in this study will not be covered by insurance
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To become a part this study, you or your legal representative must sign this page. By 
signing this page, I am confirming the following:

Patient Information and Consent Form 
(Signature Page)

Profiling Body Somatotype and Nutritional Status of 
College Age adults in Kelantan

Participant Name 
and Number

Name of Individual
Conducting Consent Discussion

Signature of Individual
Conducting Consent Discussion

Participant I.C No. (New) 
(Old)

Date (dd/MM/yy) 
(Add time if 
applicable)

■ I have received a copy of this Participant Information and 
Consent Form to keep for myself.

■ I have read all of the information in this Participant 
Information and Consent Form including any information 
regarding the risk in this study and I have had time to think 
about it.

■ All of my questions have been answered to my satisfaction.
> I voluntarily agree to be part of this research study, to follow 

the study procedures, and to provide necessary information as 
requested.

■ I may freely choose to stop being a 
anytime.



Appendix F : Research Information and Consent Form (English Version)

RESEARCH INFORMATION

Research Title:

Researcher’s Name:

68

Ms Kum Choi Sine I Prof Wan Abdul Manan Wan 
Muda

Profiling Body Somatotype and Nutritional Status of 
College Age Adults in Kelantan.

This research is led by Ms Tan Shu Wen under the supervision of Prof Wan Abdul 
Manan Wan Muda. It is important for you to read this form and understand the term 
and condition before you agree to participate in it. This form includes the purpose, 
procedures, benefits, risk, and precautions of the study. It provides an alternative 
procedure as well and you have the right to quit from the study anytime.

Purpose of the Study
The purpose of this study is To determine the body somatotype of college age adult 
and evaluate its relationship with nutritional status and physical activity.

Qualification to Participate
College age adults in Kota Bharu, Kelantan with inclusion criteria:

Adults that are in college age range which is 19-25 years old.
College age adults who are healthy and do not have any serious illness.
College adults who stay in campus hostel.
College age adults that are able to communicate and write in Malay or 
English language.
College age adults who are willing to participate in this study and 
commit with informed consent.

Introduction
You are invited to participate voluntarily ini a study entitled Profiling Body 
Somatotype and Nutritional Status of College Age Adults in Kelantan. Somatotype
is defined as the quantification of the present shape and composition of the human 
body. It has a great variability determined, partly, by energy intake and physical 
activity, as well as by sex and age. The aim of this study is to determine the body 
somatotype of college age adults and evaluate its relationship with nutritional status 
and physical activity. This is a cross sectional study, carried out in selected 
colleges I universities in Kota Bharu, Kelantan. 180 systematically selected college 
age adults aged 19-25 years old participated successfully in this study. Ten 
anthropometric dimensions were determined using Heath-Carter anthropometric 
somatotype method. The anthropometric somatotype for each respondent was 
calculated using somatotype rating form. Nutritional status was determined by Body 
Mass Index (BMI) classification according to World Health Organization (WHO). 
The International Physical Activity Questionnaire (IPAQ) was used to assess the 
physical activity level.

Study Procedures
Once you agree to participate in this study, you will be requested to answer two 
sets of questionnaire including International Physical Activity Questionnaire 
and Food Frequency Questionnaire. The questionnaire will be collected back



If you have any questions regarding the Ethical Approval, please contact;

Signatures
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Risks
This study possess minimal risk including minimal feeling od uncomfortable 
or pain during skin fold measurement You will only need to spare some time to 
complete the qeustionnaire.

Possible Benefits
This study can helps you to understand better about your own nutrtional 
status and body somatotype.

Confidentiality
Your personal information will be kept confidential by the researchers and will not be made 
publicly available unless disclosure is required by law.

Puan Mazlita Zainal Abidin
Secretary of Research Ethics Committee (Human) USM
Clinical Science Research Platform
USM Health Campus
No. Tel: 09-7663760 / 09-7663756

Prof. Wan Abdul Manan Wan Muda 
School of Health Sciences 
Universiti Sains Malaysia,

Health Campus, 16150,
Kubang Kerian, Kelantan

Tel: 09-7677648 
Fax: 09-7646641

Ms Kum Choi Sine 
School of Health Sciences 
Universiti Sains Malaysia, 
Health Campus, 16150, 
Kubang Kerian, Kelantan 
Tel: 017-3095609
E-mail: kchoisine@gmail.com

Participation in the Study
Your taking part in this study is entirely voluntary. You may refuse to take part in 
the study or you may stop participation in the study at anytime, without a penalty or 
loss of benefits to which you are otherwise entitled. Your participation also may be 
stopped without your consent.

Questions
If you have any question about this study or your rights, please contact;

when is completed. The questionnaire will be checked and given a score. The 
scoring of the questionnaire will then be analysed. Also, you also need to 
undergo anthropometry measurements.

Data obtained from this study that does not identify you individually may be published or 
given to regulatory authorities involved.

By signing this consent form, you authorize the record review, information storage and data 
transfer described above

mailto:kchoisine@gmail.com
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To be entered into the study, you or a legal representative must sign and data the 
signature page (ATTACHMENT A)



ATTACHMENT A

Research Title:

Ms Kum Choi Sine / Prof Wan Abdul Manan Wan MudaResearcher’s Name:

Participant Initials

Participant I.C No.

Signature of Participant or Legal Representative

Date (dd/MM/yy)

Name & Signature of Witness Date (dd/MM/yy)

All subject/patients who are involved in this study will not be covered by insurancei)Note:
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To become a part this study, you or your legal representative must sign this page. By 
signing this page, I am confirming the following:

Patient Information and Consent Form 
(Signature Page)

Profiling Body Somatotype and Nutritional Status of 
College Age adults in Kelantan

Participant Name 
and Number

Name of Individual
Conducting Consent Discussion

Signature of Individual
Conducting Consent Discussion

Participant I.C No. (New) 
(Old)

■ I may freely choose to stop being a part of this study at 
anytime.

■ I have read all of the information in this Participant 
Information and Consent Form including any information 
regarding the risk in this study and I have had time to think 
about it.

• All of my questions have been answered to my satisfaction.
■ I voluntarily agree to be part of this research study, to follow 

the study procedures, and to provide necessary information as 
requested.

Date (dd/MM/yy) 
(Add time if 
applicable)

* I have received a copy of this Participant Information and 
Consent Form to keep for myself.
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