
SNACKING HABIT AMONG ADOLESCENTS (AGED 10 TO 18) IN KOTA 

KINABALU, SABAH 

IRENE 

THIS THESIS IS SUBMITTED AS PARTIAL FULFILMENT OF THE 

REQUIREMENT FOR THE BACHELOR DEGREE OF 

FOOD SCIENCE WITH HONORS 

(FOOD SCIENCE AND NUTRITION) 

SCHOOL OF FOOD SCIENCE AND NUTRmON 

UNIVERSITI MALAYSIA SABAH 

KOTA KINABALU 

2006 

UMS 
UNIVERSITI MALAYSIA SABAH 



PUMS 99:1 
UNNERSITI MALAYSIA SABAH 

BORANG PENGESAHAN STATUS TESIS 

U DUL: SN"tt\ \ G; ~p'l3\l ttmol,}~ AOOL£c; q~ tJlS' C.M;£:O 10 - It? ) , ~ I:OTI\ ~\ N r;"C" ll.\ 

JAZAH: SA1'(J AllA M UO" SilI lt\.S rnA~NAN ( S A'~ S MP1CJ\NAIJ MoOt-! PenJAf:AN " tJ ) 

SESI PENGAJIAN: JOD3 / :). 004oO 
j 

~aya 1.RC~ E: 
(HURUF BESAR) 

l1engaku membenarkan tesis (LPS/ Sarjana/ Doktor Falsafah) ini di simpan di Perpustakaan Universiti Malaysia Sabah 
:1engan syarat-syarat kegunaan seperti berikut: 

1. Tesis adalah hakmilik Universiti Malaysia Sabah. 
2. Perpustakaan Universiti Malaysia Sabah dibenarkan membuat salinan untuk tujuan pengajian sahaja. 
3. Perpustakaan dibenarkan membuat salinan tesis ini sebagai bahan pertukaran antara institusi pengajian tinggi. 
4. ** Sila tandakan ( / ) 

SULIT 

TERHAD 

../ I TIDAK TERHAD 

;U"f 
(T Ai'?DA T ANGAN PENULIS) 

Alamat Tetap: A \b 3, J ALA. N )..1/4 '1 1 
I 

l AmA R)~ DD I1, 5,'lOl) SE¥rAtn~ \,Io r , 

klV"l ';·' LMty) ('u~ . 

Tarikh: .D '\')~i ~OO ~ 

CAT A T AN: * Potong yang tidak berkenaan. 

(Mengandungi maklumat yang berdarjah kese1amatan 
atau kepentingan Malaysia seperti yang tem1aktub di 
dalam AKT A RAHSlA RASMI 1972) 

(Mengandungi maklumat TERHAD yang telah ditentukakan 
oleh organisasiibadan di mana penyelidikan dijalankan) 

Disahkan oleh 

WAN) 

PI) AN RAyY) LA I1 ~DJ<§( e MOHO · I\03Lt 
Nama PenyeJia 

Tarikh: ~ J. I)YEI 'J. DOh 

* Jika tes is ini SULIT atau TERHAD, sila lampiran surat daripada pihak berkuasa/organsasi 
berkenaan dengan menyatakan sekali sebab dan tempoh tesis ini perlu dikelaskan sebagai SULIT 
dan TERHAD. 

* Tesis dimaksudkan sebagai tesis bagi Ijazah Doktor Falsafah dan Sarjana secara penyelidikan, ata 
disertasi bagi pengajian secara kerja kursus dan penyelidikan, atau Laporan Projek Sarjana Muda (LPSM) 

UMS 
UNIVERSITI MALAYSIA SABAH 



11 

DECLARATION 

The materials in this thesis are original except for quotations, excerpts, summaries 

and references, which have been duly acknowledged. 

12 APRIL 2006 

(IRENE) 

HN 2003-2424 

UMS 
UNIVERSITI MALAYSIA SABAH 



iii 

VERIFICATION 

CERTIFIED BY 

SIGNATURE 

1. SUPERVISOR 

(PUAN RAMLAH GEORGE @ MOHO. ROSU) 

2. EXAMINER 1 

(DATIN RUGAYAH ISSA) 

3. EXAMINER 2 

(DR. CHYE FOOK YEE) 

4. DEAN 

(PROF. MADYA DR. MOHO. ISMAIL ABDULLAH) 

UMS 
UNIVERSITI MALAYSIA SABAH 



iv 

ACKNOWLEDGEMENT 

First and foremost, I would like to convey my deepest appreciation to my supervisor 
Puan Ramlah George @ Rosli, for guiding me in my project for the past two 
semesters. Puan Ramlah has helped me in many ways by guiding and providing 
useful information for my survey study. Despite being a busy woman, she is ever 
willing to give me the best advice and correct my mistakes throughout the project was 
carried out. Thank you very much, Puan Ramlah. 

I also would like to thank the dean of School of Food Science and 
Technology, Prof. Madya Dr. Mohd. Ismail Abdullah and all the lecturers for all their 
support and guidance throughout my study here in UMS. All the knowledge in these 3 
years did helped me a lot in completing this dissertation as partial fulfillment for my 3 
year-course in Food Science and Nutrition. 

I also would send my appreciation to the management of Centre Point, KK 
Plaza and Wisma Merdeka for allowing me and my fellow coursemates to conduct 
our survey in these shopping complexes without any charges. Thank you very much 
for all the facilities and co-operations. 

Special thanks goes out to all my friends who have supported and helped me 
all this while, especially Koh Wai Pin, Yoni Abeng, Kong Yee Teng, Ooi Huat Hock, 
Lau King Ying, Gie Jie Rong, Cheah Pi Chuey and Kong Ai Lay for helping me 
especially in conducting surveys. All their support had kept me strong and all the 
memories will always cherish deep in my heart. 

Last but not least, many thanks to my family especially to my beloved mother, 
Aunt Lily and my sister, Mellaine for their never-ending support throughout both good 
and bad times. My sincere appreciation is also dedicated to all who had helped and 
supported me directly or indirectly in this project. 

IRENE 
HN2003·2424 

UMS 
UNIVERSITI MALAYSIA SABAH 



Title 

TITLE PAGE 

DECLARATION 

VERIFICATION 

ACKNOWLEDGEMENT 

ABSTRAK 

ABSTRACT 

CONTENTS 

SYMBOL 

ABBREVIATION 

LIST OF TABLE 

LIST OF FIGURE 

LIST OF APPENDIX 

CHAPTER 1 INTRODUCTION 

CONTENTS 

CHAPTER 2 LITERATURE REVIEW 

2.1. Snack Food 

2.1.1. 'Healthful' Snack Food 

2.1.2. 'Unhealthful' Snack Food 

2.2. Adolescents' Snacking Habit and Trend 

2.2.1. Adolescents' Nutrient Needs 

2.2.1.1 Energy 

2.2.1.2. Protein 

2.2.1.3. Carbohydrates 

2.2.1.4. Dietary Fat 

2.2.1.5. Vitamins 

2.2.1.6. Minerals 

2.3. Factors Influencing Adolescents' Snacking Habit 

2.3.1. Family 

2.3.2. Television Viewing 

2.3.3. Miscellaneous Factors 

vii 

Page 

ii 

iii 

iv 

v 

vi 

vii 

x 
xi 

xii 

xiii 

xiv 

1 

5 

6 

7 

7 

9 

12 

14 

15 

16 

17 

18 

19 

20 

21 

22 

UMS 
UNIVERSITI MALAYSIA SABAH 



2.4. Benefits of Healthy Snacking 

2.5. Snacking and Health Implications 

2.5.1. Overweight and Obesity 

2.5.2. 

2.5.3. 

Dental Caries 

Diabetes Mellitus 

CHAPTER 3 MATERIALS AND METHOD 

3.1 . Respondents 

3.2. Survey Location 

3.3. Survey Instrument 

3.4. Pre-Test 

3.5. Questionnaire Form 

3.6. Nutritional Assessment 

3.6.1. 

3.6.2. 

Anthropometry Measurement 

Body Mass Index (BMI) Calculation 

3.7. Dietary Assessment 

3.7.1 . Food Frequency Questionnaire (FFQ) 

3.7.2. 24 hour Recall 

3.8. Data Analysis 

CHAPTER 4 RESULTS AND DISCUSSION 

4.1. Respondents' Profile and Demographic 

4.2. Snacking Habit and Snackers Classification 

VllI 

23 

24 

24 

26 

27 

29 

29 

30 

30 

30 

31 

31 

32 

32 

33 

34 

37 

4.3. Contribution of Energy from Snacks to Adolescents' Mean Daily Energy 

Intakes 38 

4.4. Body Mass Index (BMI) Classification and its Association with Snacking 

Habit 42 

4.5. Snacks Consumption among Adolescents 

4.5.1. Food Frequency Questionnaire (FFQ) 

4.6. Relationship between Adolescents' Snacking Habit and its 

Potential Factors 

4.6.1. Snacking Habit and Gender 

4.6.2. Snacking Habit and Age Group 

4.6.3. Snacking Habit and Maternal Education Level 

4.6.4. Snacking Habit and Maternal Employment Status 

44 

46 

51 

51 

52 

53 

54 

UMS 
UNIVERSITI MALAYSIA SABAH 



4.6.5. Snacking Habit and Family Income 

4.6.6. Television Viewing Frequency 

CHAPTER 5 CONCLUSION AND SUGGESTIONS 

5.1 . Conclusion 

5.2. Suggestions 

REFERENCES 

APPENDIX 

IX 

56 

58 

61 

62 

64 

70 

UMS 
UNIVERSITI MALAYSIA SABAH 



ABSTRAK 

TABIAT PENGAMBILAN SNEK 01 KALANGAN REMAJA (10 
HINGGA 18 TAHUN) 01 SEKITAR KOTA KINABALU, SABAH 

v 

Objektif utama kajian ini adalah untuk mengklasifikasikan remaja 
kepada 'high snackers' dan "ow snackers', menentukan sumbangan 
tenaga daripada snek dan membandingkannya di antara jenis 
'snacker'. Kajian ini juga bertujuan untuk menentukan jenis snek yang 
kerap diambil serta mengkaji hubungan tabiat pengambilan snek 
dengan faktor jantina. umur. status peke~aan dan tahap pendidikan 
ibu, pendapatan keluarga, dan kekerapan menonton televisyen. 
Pengukuran ketinggian dan berat badan dilakukan bagi menentukan 
indeks jisim tubuh (IJT) dan klasifikasi berat badan. Seramai 454 
orang remaja telah diambil sebagai responden dalam kajian ini. 
54.4% daripada responden diklasifikasikan sebagai 'high snackers' 
manakala 45.6% "ow snacker'. Min pengambilan tenaga harian bagi 
'high snacker' didapati tinggi (2011kcal ± 395.1) berbanding "ow 
snacker' (2167kcal ± 421.0). Perbezaan signifikan didapati wujud 
dalam jumlah pengambilan tenaga dan sumbangan tenaga daripada 
snek antara kedua-dua kategori remaja tersebut (p=O.OOO). Snek 
didapati menyumbangkan 28.6% daripada min pengambilan tenaga 
harian bagi 'high snacker' dan 17.1% bagi "ow snackers'. Didapati 
9.9% responden mempunyai kekurangan berat badan, 7.3% 
berlebihan berat badan, 2.0% obes manakala selebihn~a normal. 
Klasifikasi berat badan didapati tidak mempunyai hubungan signifikan 
dengan kekerapan pengambilan snek (p=O.062). Snek seperti 
keropok, gula-gula, keropok lekor, pisang goreng, makanan segera 
serta minuman berkarbonat kerap diambil oleh remaja. Majoriti 
remaja (94.3%) menggemari makanan ringan seperti kentang 
goreng. ayam goreng dan mee segera. Jantina didapati tidak 
mempunyai hubungan dengan kategori 'snacker' (p=0.277), namun 
terdapat hubungan signifikan diantara jenis 'snacker' dan umur 
(p=O.OOO). Hubungan signifikan juga didapati di antara jenis 'snacker' 
dan tahap pendidikan dan status pekerjaan ibu, pendapatan keluarga 
serta kekerapan menonton televisyen (p<O.05). Kesimpulannya, 
kebanyakkan remaja didapati tergolong dalam 'high snackers' 
manakala tabiat pengambilan snek remaja didapati mempunyai 
hubungan signifikan dengan faktor umur, tahap pendidikan dan 
status pekerjaan ibu, pendapatan keluarga serta kekerapan 
menonton televisyen masing-masing. 
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ABSTRACT 

SNACKING HABIT AMONG ADOLESCENTS (AGED 10 TO 18) IN 
KOTA KlNABALU, SABAH 

The main objectives of this study were to classify adolescents into 
high snackers and low snackers according to the amount of snacks 
consumed in a day, to detennine the contribution of energy from 
snacks and to compare between snacker types. This thesis also 
aimed to determine the types of snack food most frequently 
consumed and the relationship between snacking habit and factors 
such as gender, age, maternal employment status and education 
level, family income and television viewing frequency. Measurements 
of height and weight were taken to detennine adolescents' body 
mass index (8MI) and their weight classifications. A total of 454 
adolescents were taken as respondents in this study. It was found 
that 54.4% of the respondents were high snackers while the other 
45.6% were low snackers. Mean daily energy intakes for high 
snackers were found higher (2011kcal ± 395.1) compared to low 
snackers (2167kcal ± 421.0). Significant difference existed between 
the total energy intakes and the contribution of energy from snacks 
between the two snacker categories (p=.OOO). Snack foods were 
found to contribute 28.6% of the total mean daily energy intakes for 
high snackers and 17.1% for low snackers. 8MI measurements 
showed that 9.9% of the respondents were underweight, 7.3% 
overweight and 2.0% obese while the rest nonnal weight. Weight 
classifications were found not related to snacker types (p=O.062). 
Savoury and sugary snacks, fast food, carbonated drinks and local 
delicacies were snacks frequently consumed by adolescents. Majority 
of the respondents (94.3%) likes fast foods such French fries, fried 
chicken and instant noodles. Gender was found not related to 
snacker types (p=O.277), but there was significant relationship 
between adolescents' age group and snacker types (p=O.OOO). 
Significant relationships were also found between snacker types and 
maternal education level and employment status, family income and 
television viewing frequency (p<0.05). To conclude, it was found that 
most of the adolescents were 'high snackers' and snacking habit 
among adolescents was signifICantly related to age group, maternal 
education level and employment status, family income and television 
viewing frequency respectively. 

UMS 
UNIVERSITI MALAYSIA SABAH 



x 

SYMBOLS 

% percentage 

~ More or equals to 

~ Less or equals to 

N Total respondents 

< Less than 

> More than 

± Plus or minus 

= Equals to 

& and 

x2 Chi-square value 

p Significant value at 5% 

df Degree of freedom 

em centimeter 

mm milimeter 

kg/m2 kilogram per meter square 

kcal kilocalorie 

g gram 

UMS 
UNIVERSITI MALAYSIA SABAH 



xi 

ABBREVIATION 

MOH Ministry of Health Malaysia 
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CHAPTER 1 

INTRODUCTION 

Rapid development in Malaysia's socio-economic has caused significant changes in 

Malaysian dietary patterns including food habits, food purchasing and consumption 

pattern (Pon, Mirnalini & Mohd Nasir, 2004; Tee, 1999). Eating pattern including 

snacking among younger generation has been a concern to our society as poor 

dietary foundation will lead to health implications in later life especially with the 

prevalence of childhood obesity in the western world (Green & Burley, 1996; Taylor, 

Gallagher & McCullough, 2004). Studies such as Doyle and Feldman (1997) have 

revealed that the snacking patterns of adolescents are mostly consists of crisps and 

sugary confectioneries as well as fast foods which are high in sugar, salt and fat, but 

low in vitamins, minerals and fibre rather than fruits and vegetables. Moreover in this 

globalization era, different varieties of snacks from abroad are introduced and thus 

diversify the snacking habit among adolescents. 

Adolescence is a period of marked changes in phYSical, emotional and 

intellectual growth and development (Pon, Mimalini & Mohd Nasir, 2004; Boyle, 

2003). Adolescents play an important role in our society as adolescents today are the 

leaders of tomorrow. According to the age group categorized in the Malaysian 

Recommended Nutrient Intake (RNI) (Ministry of Health, 2005), adolescents are 

those who fall under the age of 10 to 18 years old. Adolescents' nutrition and lifestyle 

is important to build a healthy new generation in the future. The maturation process of 

adolescents which beginned and controlled by varies body hormones are highly 
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influenced by their dietary intake and nutrition status (Tur at a/., 2004; Oner at a/., 

2005). Compared with childhood years, parents' role in deciding on adolescents' food 

choices is less as adolescents probably consumed more food away from home 

(Story, Neumark-Sztainer & French, 2002). During adolescence, the energy and 

nutrient needs increase in order to meet the growth demand of adolescence. 

Snacking has become common among adolescents where they snack whenever they 

feel like munching. Snacking can be beneficial if it is done in proper manner as snack 

food may play its role in providing the extra energy and nutrient needs (Ruxton, Kirk 

& Belton, 1996; Waller, Du & Popkin, 2003). 

Snacking can be defined as food consumption besides breakfast, lunch and 

dinner (Ruxton, Kirk & Belton, 1996). Snacking habit varies depending on the types 

and amount of snack food consumed. Snack foods can be a variety of food including 

fresh fruits, local delicacies, fast foods, potato chips, chocolate confectionery and soft 

drinks. The word 'snack' often viewed as an 'unhealthy' eating habit, nevertheless 

snacking on 'healthful' snack foods such as fruits and vegetable are encouraged 

(Bower & Sandall, 2002). There are many factors which affects snacking habit of 

adolescents. Young generations' food choices are shaped by individual, societal, and 

cultural factors. Mothers play an important role in a child's dietary habit (Pon, 

Mimalini & Mohd Nasir, 2004; Cooke, 2004; Chee & Lee, 2003). Meals are often 

prepared by mothers and mothers are the ones who decide on the food intake since 

young. Working mothers has less time in preparing meals and this increased the 

popularity in snacking especially on convenient yet unhealthy snack food such as 

burger, fast food, crisps and other savoury snacks (French at a/., 2001). Television 

viewing also increased the consumption of snacks through advertisements as well as 

snacking during viewing (Sherina & Rozali, 2004; French at a/., 2001). Family income 

is also one of the affecting factors as money affects the buying power (Taylor, 
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Gallagher & McCullough, 2004). A family with low income may not afford to provide 

extra allowance for their children thus this reduces snack consumption. 

It is not unusual to find that majority snack foods consumed by most 

adolescents such as fast foods, carbonated drinks, potato chips, and sweets are high 

in fat, sugar and energy, but low in nutrients. Excessive consumption of 'unhealthful' 

snacks may not only lower the adequacy of a diet but also caused health 

implications. The main concern of improper snacking habit on health is obesity as 

these snack foods contain high calories which may increased the total energy intake 

and predisposes adolescents to be in positive energy balance, and thus to gain 

weight. Besides obesity, improper snacking habit also may cause dental caries. 

Sugary snacks such as sweets, candies, chocolates and carbonated beverages tend 

to be favorable among young generation. Snacking habit had caused children's 

dental health worsen between 1999 and 2001 (Bower & Sandall, 2002; Oliver, 2002). 

Dental caries among adolescents is bad as it may probably affect the permanent 

teeth. Diabetes also may occur due to excessive intake of sugar. It is not queer to 

know that even younger generations nowadays have high glucose level in the blood. 

All these health implications are due to the improper eating habit including the way 

they snack. 

Despite the health consequences mentioned above, snacking also has its 

own health benefits. Snacking habit need not be a problem as long as children know 

what to snack on. Youngsters tend to be very active and so they need more energy. 

Energy needs per kilogram are higher during period of rapid growth such as 

adolescence (Grosvenor & Smolin, 2002). Thus, they need to eat more often where 3 

main meals a day may not be sufficient for them to obtain the entire nutrient they 

need daily. 
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Dietary survey on snacking habit among adolescents aged 10 to 18 in Kota 

Kinabalu, Sabah was done to study on few aspects as mentioned in the objectives. 

Objectives 

1. To determine the types of snack food most frequently consumed; the typical 

contribution of energy from snacks in respondents' daily energy intakes and to 

classify respondents into high snackers or low snackers 

2. To determine respondents' body mass index (8MI) and weight classifications well 

as their relationship to snacker category. 

3. To evaluate the relationship between snacking habit and potential factors that 

influence it such as gender and age group, maternal employment and education 

level, family income and television viewing frequency. 
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CHAPTER 2 

LITERATURE REVIEW 

2.1. Snack Foods 

Snack foods are foods not meant to be eaten as part of one of the main meals of the 

day (Ruxton, Kirk & Belton, 1996; Bower & Sandall, 2002; Hampl, Heaton & Taylor, 

2003). Rather, snacks are intended as a contribution to temporarily tide a person's 

hunger, and provide a brief supply of energy for the body. Snacks are often served in 

social gatherings, business functions, family functions and even in school functions. 

As a whole, snack food can be defined as food or drink not taken at recognized 

mealtimes, which make an important contribution to mean daily intakes, particularly to 

intakes of energy, fat, carbohydrate, total sugars, and vitamin C (Ruxton, Kirk & 

Belton, 1996). 

Rapid economic growth and globalization introduce varieties of snack food in 

our market today. Besides locally manufactured snack food, imported snacks are also 

found to be widely distributed in local stores. Snack food can be divided into two 

categories which are the 'healthful' type and the 'unhealthful' type. 'Healthful' snacks 

are in the form of fresh fruits and vegetables as well as cereal bars, while 

'unhealthful' snacks consists of crisps, sugar confectionery, chocolate and 

carbonated drinks (Sweeting & West, 2005). Besides commercially manufactured 

snack foods, Malaysians also consumed local delicacies as snacks such as keropok 

/ekor, pisang goreng, currypuff and fried spring roll especially in the evening. 
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2.1.1. 'Healthful' Snack Foods 

In order to promote healthy dietary intake, adolescents are encouraged to consumed 

'healthful' snack food. 'Healthful' snacks are those which contain low fat, salt and 

cavity risk. Examples of 'healthful' snack foods which are not only tasty but also 

nutritious are fresh foods and vegetables, nuts and seeds, dairy products and whole 

grain products. 

Fresh fruits and vegetables such as carrot, celery, cucumber, tomato, apple 

and banana which are rich in complex carbohydrates, dietary fiber, vitamins and 

minerals (Pon, Mirnalini & Mohd Nasir, 2004; Xie at al., 2003) are among the 

'healthful' snack food. Nuts and seeds such as peanuts, green peas, pistachios and 

pumpkin seeds are also 'healthful' snacks which can be widely available in local 

convenience stores. Unsweetened popcorns, wheat bread, oatmeal are also good to 

be consumed as snack food. Besides that, adolescents are also encouraged to 

consume snacks from dairy products such as low-fat yogurt, milk and cheeses as 

adequate calcium is important to build stronger bones especially during adolescence. 

Snacking is important for adolescents as these growing young children need 

more energy for their growth and body development. Nevertheless, excessive energy 

will cause energy imbalance and this will lead to the prevalence of overweightness 

and obesity among adolescents. Adolescents need to be encouraged to make proper 

decision in choosing appropriate snack food. Adolescents who were trained to 

practice healthy snacking habit during childhood, will most likely to maintain this 

healthy habit in adolescence and adulthood. 
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2.1.2. 'Unhealthful' Snack Food 

'Unhealthful' snacks are found to be more popular among adolescents compared to 

'healthful' snack foods (Ruxton, Kirk & Belton, 1996; Hampl, Heaton & Taylor, 2003). 

'Unhealthful' snacks include snack food which are high in sugar, fat and salt such as 

carbonated drinks, fast foods, crisps and sugary snacks such as sweet, chocolates 

and candies (Sweeting & West, 2005). These snacks are often known as 'junk food' 

as snack foods in this category mostly consists of high calories, high glycaemic level 

and cavity risk. 

2.2. Adolescents' Snacking Habit and Trend 

Snacking habit can be defined as optional consumption of food and or beverages in 

between breakfast, lunch and dinner which are considered main meals of a day 

(Devasahayam, 2003; Ruxton, Kirk & Belton, 1996). Snacking habit varies depends 

on the types of snack food consumed and its frequency of consuming snacks. 

Adolescence can be defined as the evolution from childhood to adulthood 

which is also the beginning period of maturity process that involve a series of 

physical, emotional and intellectual growth and development accompanied with a 

rapid biological change (Pon, Mimalini & Mohd Nasir, 2004; Boyle, 2003; Porte, 

Sherwin, & Baron, 2003). Adolescence can be expressed in two phases which are 

pubescence and adolescence (Owen, Splett & Owen, 1999). According to the age 

group categorized by Recommended Nutrient Intake for Malaysia 2005 (Ministry of 

Health, 2005), adolescents are those aged from 10 to 18 years old. At this period, 

energy and nutrient requirements are at its peak especially during the years of 

maximum growth. Adolescents' dietary intake including their snacking habit need to 

be well taken care of as this indicates the nutrition status of adolescents. 
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Adolescents' snacking habit is very important as it shapes the personal 

nutrition status and dietary intakes. The maturation process of an adolescent which is 

commenced and restricted by a diversity of hormone such as growth hormones, 

sexual hormones and the thyroid hormones is highly influenced by dietary intakes 

and nutrition status (Boyle, 2003). Proper snacking among adolescents can not only 

be beneficial but also helps prevent certain medical problems such as becoming 

overweight or developing dental caries and diabetes. 

As reported by Dr. Abdullah AI Mamun in his article on 'Family Meals Cut 

Teenage Fatness' (2005), having regular family meals could minimize snacking and 

promote healthy habits. This is because meals prepared at home are healthier and 

well-balanced compared to food available away from home. Compared to childhood 

years, adolescents tend to spend more time away from home (Story, Neumark

Sztainer & French, 2002). Most adolescents are the decision-maker of their own diet. 

Parents tend to play lesser role in deciding on adolescents' dietary intake if compared 

to during their childhood years. During adolescence, the snacking pattem may differ 

compared to during childhood years due to the changes in their lifestyle in coping 

between academic and social activities (Story, Neumark-Sztainer & French, 2002). 

Adolescents' snacking habits today are diversified due to the globalization and 

this leads towards a dietary pattem similar to the westem countries such as United 

State of America, in developing countries including Malaysia (Pon, Mirnalini & Mohd 

Nasir, 2004). International fast food restaurants had grown so rapidly in our country in 

order to meet the needs and demands of today's consumers. Fast food restaurants 

had been a popular hang-out especially among adolescents (French et al., 2001). 

Fast foods are normally served in large portion sizes which contain high energy 

density and high glycaemic index (Sherina & Rozali , 2004). Frequent consumption of 

UMS 
UNIVERSITI MALAYSIA SABAH 



64 

REFERENCES 

Abdullah AI Mamun, 2005. Family meals cut teenage fatness. Nutrition/Agriculture 
News. Medical News in http://www.medicalnewstoday.com/medicalnews. 
Printed 14 December 2005. 

Anderson, J. B. 2001. Calcium requirements during adolescents to maximize bone 
health. Joumal of the American College of Nutrition. 20 (2): 186S-191 S. 

Barton, B. A , Eldridge, A. L., Thompson, D., Affenito, S. G., Striegel-Moore, R. H., 
Franko, D. L., Alberston, A. M. & Crockett, S. J. 2005. The relationship of 
breakfast and cereal consumption to nutrient intake and body mass index: 
The National Heart, Lung and Blood Institute Growth and Health Study. 
Joumal of the American Dietetic Association. 105: 1383-1389. 

Bong, A S. L & Safurah, J. 1996. Obesity among years 1 and 6 primary school 
children in Selangor Darul Ehsan. Malaysian Joumal of Nutrition. 2: 21-27. 

Bower, J. A, & Sandall, L. 2002. Children as consumer - Snacking behavior in 
primary school children. Intemational Joumal of Consumer Studies. 26(1): 15. 

Boyle, M. A 2003. Community Nutrition in Action: An Entrepreneurial Approach. 
Third Edition. USA: Wadsworth Thompson Learning. 

Chee, S. S., & Lee, S. W. 2003. Resemblance in Dietary Habits and Calcaneal 
Ultrasound Attenuation in Malay Mother-Daughter Pairs. Malaysian Joumal of 
Nutrition. 9 (2): 85-93. 

Coakes, S. J., & Steed, L. G. 2003. SPSS: Analysis without Anguish - Version 11.0 
for Windows. New South Wales: Wiley. 

Cooke, L. 2004. The development and modification of children's eating habit. 
Nutrition Bulletin. 29(1): 31. 

Cole, T. J., Bellezzi, M.C., Flegal, K.M. & Dietz, W.H. 2000. Establishing a standard 
definition for child overweight and obesity worldwide: International survey. 
Jouma/of Britain Medical. 320(7224):1240-1243. 

Coon, K. A, Goldberg, J., Rogers, B. L. & Tucker, K. L. 2001. Relationships between 
use of television during meals and children's food consumption patterns 
Pediatrics 107: e7 

UMS 
UNIVERSITI MALAYSIA SABAH 



65 

Crepinsek, M. K. & Burstein, N. R. 2004. Maternal Employment and Children's 
Nutrition. Electronic Publications from the Food Assistance & Nutrition 
Research Program. USA: Abt Associates Inc. 

Devasahayam, T. W. 2003. When we eat what we eat: classifying crispy foods in 
Malaysian Tamil cuisine. Anthropology of Food. 

Doyle, E. I. & Feldman, R. H. L. 1997. Factors affecting nutrition behavior among 
middle class adolescents in urban area of Northern region of Brazil. Revista 
de Saude Publica. 31(4): 342-350 

Francis, L. A, Lee, Y. & Birch, L. L. 2003. Parental Weight Status and Girls' 
Television Viewing, Snacking and Body Mass Indexes. Obesity Research. 11: 
143-151. 

French, S. A, Story, M., Neumark-Sztainer, D., Fulkerson, J. A. & Hannan, P. 2001. 
Fast food restaurant use among adolescents: associations with nutrient 
intake, food choices and behavioral and psychosocial variables. Journal of 
Obesity. 25: 1823-1833. 

Green, S. M. & Burley, V. J. 1996. The effect of snacking on energy in take and body 
weight. BNF Nutrition Bulletin. 21: 103-107. 

Grosvenor, M. B. & Smolin, L. A 2002. Nutrition: From Science to Life. USA: 
Harcourt Inc. 

Guthrie. D. W. & Guthrie. R. A. 2002. Nursing Management of Diabetes Mellitus: A 
Guide to the Pattern Approach. 5th Edition. New York: Springer Publishing 
Compo 

Hampl. J. S .• Heaton. C. L. B .• & Taylor. C. A 2003. Snacking pattern influence 
energy and nutrient intakes but not body mass index. Joumal of Human 
Nutrition and Dietetics. 16(1): 3. 

Hampl, J.S., Wharton, C. M., Taylor. C. A, Winham. D. M., Block. J. L. & Hall, R. 
2004. Primetime television impacts on adolescents' impressions of 
bodyweight. sex appeal. and food and beverage consumption. BNF Nutrition 
Bulletin. 29(2): 92. 

Harkness, L. S. & Bonny. A. E. 2005. Calcium and Vitamin 0 status in the 
adolescent: Key roles for bone. body weight. Glucose tolerance and estrogen 
biosynthesis. Joumal of Pediatric and Adolescent Gynecology. 18: 305-311. 

UMS 
UNIVERSITI MALAYSIA SABAH 



66 

Harkness, L. S. & Cromer, B. A. 2005. Vitamin D defiency in adolescent females. 
Joumal of Adolescent Health. 37(1): 75. 

Heaney, R. P. 2000. Calcium, Dairy Products and Osteoporosis. Joumal of the 
American Col/ege of Nutrition. 19: 83S-99S. 

Hitchings, E., & Moynihan, P. J. 1998. The relationship between television food 
advertisements recalled and actual food consumed by children. Joumal of 
Human Nutrition & Dietetics. 11(6): 511. 

Huang, T. T. K., Howarth, N. C., Lin, B. H., Roberts, S. B. & McCrory, M. A. 2004. 
Energy Intakes and Meal Portions: Association with BMI Percentile in U. S. 
Children. Obesity Research. 12: 1875-1885. 

Ismail, M. N., & Tan, C. L., 1998. Prevalence of obesity in Malaysia. Country Report 
at the Regional Advisory Meeting on Obesity. August 1998. Manila, 
Philippines. 

Ismail, M. N. & Vickneswary, E. N. 1999. Prevalence of obesity in Malaysia: Data 
from three ethnic groups. Country report at the Asian BMI/Obesity Workshop. 
June 1999. Milan, Italy. 

Kant, A. K. & Graubard, B. I. 2003. Predictors of reported consumption of low
nutrient-density foods in a 24-h recall by 8 - 16 year old US children and 
adolescents. Appetite. 41: 175-180. 

Kasmini, K., Idris, M. N., Fatimah, A., Hanafiah, S., Iran, H., & Asmah Bee, M. N., 
1997. Prevalence of overweight and obese school children aged between 7 
to 16 years amongst the major 3 ethnic groups in Kuala Lumpur, Malaysia. 
Asia Pacific Joumal of Clinical Nutrition 6(3): 172-174. 

Kinnear, P. R. & Gray, C. D. 2000. SPSS for Windows Made Simple. Release 10. 
UK. Psychology Press Ltd. 

Kremers, S. P. J., Brug, J., de Vries, H. & Engels, R. C. M. E. 2003. Parenting style 
and adolescent fruit consumption. Joumal of Appetite. 41: 43-50. 

Krol, D. M. 2003. Dental caries, oral health, and pediatricians. Current Problem in 
Pediatric and Adolescent Health Care. 33(8): 253-270. 

Kubik, M. Y. , Lytle, L. A. & Story, M. 2005. Soft Drinks, Candy, and Fast Food: What 
Parents and Teachers Think about the Middle School Food Environment. 
Joumal of American Dietetic Association. 105: 233-239. 

UMS 
UNIVERSITI MALAYSIA SABAH 



67 

Lee, R. D. & Nieman, D. C., 2003. Nutritional Assessment. 3rd Edition. New York: 
McGraw-Hili Camp. 

MacKinnon, M. 2002. Providing Diabetes Care in General Practice: A Practical Guide 
to Integrated Care. 4th Edition. UK: Class Publishing. 

Matheson, D. M., Killen, J. D., Wang, Y., Varady, A. & Robinson, T. N. 2004. 
Children's food consumption during television viewing. American Journal of 
Clinical Nutrition. 79(6): 1088-1094. 

Maryam, A., Mehdi, M. R., Mosoomeh, K. M. G., Nasrin, 0., & Yadollah, M. 2005. 
Food advertising on Iranian children's television: A content analysis and an 
experimental study with junior high school students. Ecology of Food and 
Nutrition. 44: 123-133. 

Ministry of Health Malaysia. 2005. Recommended Nutrient Intake for Malaysia 2005. 
A report of the Technical Working Group on Nutritional Guidelines. Putrajaya: 
National Coordinating Committee on Food & Nutrition Ministry of Health 
Malaysia. 

Olen, G. & Maurer, M. 2003. Teen's Dentist - Info for Teens. American Academy of 
Pediatric Dentistry in http://www.dentaldocsforkids.com/teens.htm.Printed 14 
December 2005. 

Oliver, M., 2002. Boosting Better Breaks: an evaluation of the effectiveness of a 
healthy break-time policy for improving the dental health status of children in 
primary education. Department of Health Research Findings Register, UK. in 

Oner, N., Vatansever, 0., Garipa~aoQlu, M., & KarasalihoQlu, S. 2005. Dietary 
Intakes among Turkish adolescent girls. Nutrition Research. 26(4): 377-386. 

Phillips, S. M., Bandini, l. G., Naumova, E. N., Cry, H., Colclough, S., Dietz, W. H. & 
Must, A. 2004. Energy-dense snack food intake in adolescents: Longitudinal 
relationship to weight and fatness. Obesity Research. 12: 461-472. 

Picciano, M. F. 1999. Iron and folate supplementation: an effective intervention in 
adolescent females. American Journal of Clinical Nutrition. 69(6): 1069-1070. 

Poh, B. K. 2001. Nutrition for growing up right. Eating Healthy. Nutrition Society of 
Malaysia. 

Pon, l. W., Mimalini Kandiah & Mohd. Nasir Mohd. Taib. 2004. Body image 
perception, dietary practices and physical activity of overweight and normal 

UMS 
UNIVERSITI MALAYSIA SABAH 



68 

weight Malaysian female adolescents. Malaysian Journal of Nutrition. 10(2): 
131-147. 

Porte, D., Sherwin, R S. & Baron, A. 2003. Ellenberg & Rifkin's Diabetes Mellitus. 6th 

Edition. USA. McGraw-Hili. 

Robinson, T. N. 1999. Reducing children's television viewing to prevent obesity. 
Journal of the Arnerican Medical Association. 282(16): 1561-1567. 

Roemmich, J., Wright, S. & Epstein, L. 2002. Dietary restraint and stress-induced 
snacking in youth. Obesity Research. 1 O( 11 ):1120-1126. 

Ruxton, C. H. S., Kirk, T. R, & Belton, N. R 1996. The contribution of specific dietary 
patterns to energy and nutrient intakes in 7-8 years old Scottish school 
children. Journal of Human Nutrition and Dietetic. 9: 23-31 . 

Shahina Amin & Da Vanzo, J. 2004. The impact of wives' earnings on earnings 
inequality among married-couple households in Malaysia. Journal of Asian 
Economics. 15(1): 49-70. 

Sherina Mohd. Sidik & Rozali Ahmad. 2004. Childhood Obesity: Contributing Factors, 
Consequences and Intervention. Malaysian Journal of Nutrition. 10(1): 13-22. 

Sizer, F. S. & Whitney, E. N. 2000. Nutrition: Concept and Controversies. 8th Edition 
USA: Wadsworth Thompson Learning. 

St-Onge, M. P., Keller, K. L. & Heymsfield, S. B. 2003. Changes in childhood food 
consumption patterns: a cause for concern in light of increasing body weights. 
American Journal of Clinical Nutrition. I. 78(6): 1068-1073. 

Story, M., Neumark-Sztainer, D. & French, S. 2002. Individual and environmental 
influences on adolescents eating behaviours. Journal of the American Dietetic 
Association. 102(3): S40-S51. 

Sweeting, H. & West, P. 2005. Dietary habits and children's family lives. Journal of 
Human Nutrition & Dietetics. 18(2): 93-97. 

Tahmassebi, J. F., Duggal, M. S., Malik-Kotru, G. & Curzon, M. E. J. 2006. Soft 
drinks and dental health: A review of the current literature. Journal of 
Dentistry. 24: 2-11. 

UMS 
UNIVERSITI MALAYSIA SABA 



69 

Taylor, L. J., Gallagher, M. & McCullough, F. S. W. 2004. The role of parental 
influence and additional factors in the detennination of food choices for pre
school children. Intemational Joumal of Consumer Studies. 28(4): 337-346. 

Tee, E. S. 1999. Nutrition of Malaysians: where are we heading? Malaysian Joumal 
of Nutrition. 5: 87-109. 

Templeton, S. B., Marlette, M. & Panemangalore, M. 2005. Competitive foods 
increase the intake of energy and decrease the intake of certain nutrients by 
adolescents consuming school lunch. Joumal of the American Dietetic 
Association. 105: 215-220. 

Tur, J. A., Puig, M. S., Benito, E. & Pons, A. 2004. Association between 
sociodemographic and lifestyle factors and dietary quality among adolescents 
in Palma de Mallorca. Joumal of Nutrition. 20(6): 502-508. 

Utter, J., Neumark-Sztainer, D., Jeffrey, R., & Story, M. 2003. Couch potatoes or 
french fries: Are secondary behaviors associated with body mass index, 
physical activity, and dietary behaviors among adolescents? Joumal of 
American Dietetic Association. 103(10):1298-1305. 

Van den Buick, J. & Van Mierlo, J. 2004. Energy intake associated with television 
viewing in adolescents: a cross-sectional study. Journal of Appetite. 43: 181-
184. 

Waller, C. E., Du, S. & Popkin, B. M. 2003. Pattern of overweight, inactivity, and 
snacking in Chinese children. Obesity Research. 11: 957-961. 

Warwick, J., Mcilveen, H., & Strugnell, C. 1997. Food choices and the younger 
generation. Joumal of Consumer Studies and Home Economics. 21: 141-
149. 

WHO. 2003. Fruits and vegetables promotion initiative. A Meeting Report. Geneva. 
World Health Organization. 

WHO. 2003. Obesity and overweight. A Meeting Report. Geneva. World Health 
Organization. 

Xie, B., Gilliland, F. D., Li, Y. F. & Rockett, H. R..H. 2003. Effects of Ethnicity, Family 
Income, & Education on Dietary Intake among Adolescents. Preventive 
Medicine. 36: 30-40. 

UMS 
UNIVERSITI MALAYSIA SABAH 


