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ABSTRACT 
 
Overweight and obesity are major health concerns in Malaysia, which are linked to other health consequences such as 
type 2 diabetes mellitus, cardiovascular diseases and several others. Among dietary factors, sugar-sweetened 
beverages (SSBs) are reported to be one of the leading factors of weight gain and a higher body mass index (BMI). 
Sugar-sweetened beverages are beverages with added sugar that only add calories to an individual’s normal diet and 
they represent the largest contributor to the added sugars intake. This study was aimed to determine the prevalence 
of SSB consumption among university students in Kuala Nerus, Terengganu, as well as to investigate the association 
between the students’ SSB consumption and their BMI. A cross-sectional study was conducted among 350 Universiti 
Sultan Zainal Abidin (UniSZA) Gong Badak Campus and Universiti Malaysia Terengganu (UMT) students by using the 
convenience sampling. Each participant was given a questionnaire consisting of socio-demographic details, 
anthropometric assessment and beverage intake. The results revealed that half of the students consumed 2 cups (500 
mL) of SSBs on average days (49.4%), whereas 21.7% of them consumed at least 3 cups daily. It was found that sweetened 
tea was the students’ most preferred SSB and there was also an association between the SSB consumption and the BMI. 
In conclusion, university students in Kuala Nerus drink 2 cups of SSBs daily and sweetened tea is their preferred SSB. 
Since the students’ SSB consumption influences their BMI, these students must be aware on the contents of SSB and 
the related health consequences in order to reduce the consumption of these beverages and hence, reduce their BMI 
to a healthy level. 
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INTRODUCTION 
 
One of the major health concerns in Malaysia is 
overweight and obesity, as well as the health 
consequences associated with these conditions1. 
According to World Health Organization2, there 
were 29% of the Malaysian population who were 
overweight and 15% of them were obese. A 
related finding from the Malaysian National 
Health and Morbidity Survey3 estimated that 5.6 
million adults, ages 18 and above, were 
overweight, whereas 3.3 million were obese. 
According to a report, it was stated that among 
many dietary determinants of obesity, sugar-
sweetened beverage consumption such as soft 
drinks, is one of the factors leading to overweight 
and obesity among the Malaysian population4. On 
top of that, these beverages can also be 
associated with diabetes, metabolic syndrome, 
cardiovascular risk factors and elevated blood 
pressure5. Besides, Martin-Calvo et al6 has found 
that there is a positive association between sugar-
sweetened beverage consumption and increased 
body weight, thus increased body mass index 
(BMI). Sugar-sweetened beverages (SSBs) are 
available in many forms can be served however 
the consumer prefers. What causes an alarming 
rate of increased childhood obesity worldwide is 

that these drinks are available almost anywhere 
and they are sold at an incredibly cheap price 
which encourages university students to be able 
to pay for a drink at least once a day. This has 
shown that the production of SSBs is easily 
attainable and without control over these 
beverages intake, it may lead to increased weight 
gain thus increased BMI.  
 
Another factor which contributes to a higher rate 
of sugar-sweetened beverage consumption is 
sociability. Nanney et al7 has shown that most of 
the respondents in this particular study were 
young people, especially school children and 
university students. Thus, this explains why SSBs 
are often consumed by the younger generation as 
they do so to socialize with their peers. Besides, 
children and adolescents often have the tendency 
to consume soft drinks when their peers do. There 
were studies which had shown that soft drink 
consumption among students was mainly 
influenced by their peers, as they tend to 
socialize themselves among others8,9. It was 
reported that university students generally tend 
to engage in problematic eating behaviours, 
including unhealthy dieting, skipping meals and 
high intake of fast food, although they are aware 
of the negative consequences10. Mahmood et al.11 
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and Munt et al.12 reported that enjoying the taste 
of SSBs is identified as another reason for its 
consumption. However, many studies regarding 
SSB consumption and its link to health have been 
carried out in state of Selangor, Malaysia with its 
respondents of mainly school-aged children. 
Furthermore, not many studies have identified 
the SSB consumption pattern among university 
students from other states that may have 
different availability of SSBs and interventions 
that could address the growing rate of obesity in 
Malaysia. Thus, in order to develop effective 
strategies to tackle this issue, this study 
determines the pattern of SSB consumption and 
its association with BMI among university students 
in Kuala Nerus, Terengganu, Malaysia.  
 
METHODS 
 
Population and setting 
A cross-sectional study was conducted from 
January to March 2019 to achieve the aims of the 
study. This study was conducted among 350 
students from Universiti Sultan Zainal Abidin 
(UniSZA) Gong Badak Campus and Universiti 
Malaysia Terengganu (UMT). The ethical approval 
was granted by the UniSZA Human Research Ethics 
Committee (UHREC) [UniSZA.C/2/UHREC/628-
2(61)] prior to study commencement. Any 
information given by the participant was strictly 
for the purpose of the study and confidential.  
 
Inclusion and Exclusion Criteria 
The participants were selected by convenience 
sampling and were screened for the inclusion and 
exclusion criteria. Participants selected must be 
at least 18 years old, attending UniSZA Gong 
Badak campus and UMT and able to understand 
English. The exclusion criteria were students 
which undergoing any dietary intervention, 
pregnant and lactating mothers, with amputee or 
wheelchair-bound and taking any medication that 
could interfere with their normal drink 
consumption pattern.  
 
Research Instruments 
A set of questionnaires consisting of three (3) 
components; socio-demographic details, 
anthropometric assessment and beverage intake. 
Prior to be disseminated to the respondents, a 
pilot study was performed among 30 UniSZA 
students in order to validate and examine the 
reliability of the modified beverage intake 
questionnaire which was previously developed by 
Hedrick et al.13. Cronbach’s alpha Coefficient was 
used to determine the internal consistency 
(0.743). Socio-demographic details consisted 
information on the participants’ age, gender, 
ethnicity, educational level and financial status. 
The weight of the subjects was measured in 
kilograms (kg) using Seca Clara 803 Electronic 
Weighing Scale. During the measuring of weight, 
all respondents were asked to wear minimal 
amount of clothing. Personal accessories such as 
watch, ring, wallet, keys, shoes, socks, and any 

other object that could interfere with the 
accurate reading of weight, were taken off before 
the assessment. The height of the subjects was 
measured in centimetres (cm) using Seca 213 
Portable Stadiometer. During the measuring of 
height, all subjects were asked to take off their 
shoes and socks, stand up straight with back 
pressed against the wall, beneath the 
stadiometer. Subjects should be facing straight 
ahead, with eye level parallel to the floor, with 
their arms at the sides. Both instruments were 
calibrated before each session. All measurements 
were taken three times and averaged.  
 
Body Mass Index (BMI) was calculated using the 
formula = (weight in kg) / (height in m)2. Each 
reading was then categorized under four main 
categories which are underweight (less than 18.5 
kg/m2), normal weight (18.5 – 24.9 kg/m2), 
overweight (25.0 – 29.9 kg/m2), and obese (30.0 
kg/m2 and more), according to WHO cut-off 
points14. The questionnaire for SSB intake includes 
items such as intake and frequency of several 
types of beverages. The questionnaire used in this 
study has been adapted from a questionnaire 
developed by Hedrick et al.13 and was modified 
according to the availability of beverages in 
Malaysia. Beverages included in the list of SSBs in 
this study are sweetened fruit juice, whole milk, 
reduced fat milk, low fat milk, regular soft drinks, 
sweetened tea and coffee, energy or sports 
drinks, meal replacement or protein shakes, 
fermented drinks, and stall drinks that do not 
include the beverages mentioned previously (such 
as sirap bandung, teh ais limau, etc). SSB 
consumption was then categorised into three (3) 
coding according to the number of cups measured 
in millimetres (mL) consumed per day that are low 
(≤ 250ml/d), moderate (500ml/d) and high 
consumption (≥ 750ml/d). Participants were 
required to complete the questionnaire according 
to their usual beverage intake on the average 
days. 
 
Statistical Analysis 
The statistical analysis of data was performed 
using IBM SPSS software for Windows, version 
21.0. Statistical significance of all tests was set at 
the level of p ≤ 0.05 and each test was done 
according to the objectives of the study. The 
socio-demographic details were tested using 
descriptive statistics and also Independent t-test 
to determine mean, standard deviation, and p-
value, whereas the relationship between SSB 
consumption and BMI was tested by Chi-square 
test.  
 
RESULTS 
 
A total number of 350 students participated in this 
study, where majority were female (70.6 %), 
within the age range of 21 to 30 years old (77.1 %) 
and Malay (75.1 %). There were 53.4% of students 
represented UniSZA and most of them were in the 
degree level (84.6%). 
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Table 1: Students’ socio-demographic details (n = 350) 

 

Characteristics n % 

Gender 
Male 
Female 

 
103 
247 

 
29.4 
70.6 

   
Age 
≤ 20 years old 
21 – 30 years old 

 
80 
270 

 
22.9 
77.1 

   
Ethnicity 
Malay 
Chinese 
Indian 
Others 

 
263 
37 
29 
21 

 
75.1 
10.6 
8.3 
6.0 

   
University 
UniSZA 
UMT 

 
187 
163 

 
53.4 
46.6 

   
Level of Study 
Diploma 
Degree 
Masters 

 
51 
296 
3 

 
14.6 
84.6 
0.9 

   
Total Family Income (monthly) 
< RM 5,000 
RM 5,000 – RM 9,999 
≥ RM 10,000 

 
154 
131 
65 

 
44.0 
37.4 
18.6 

   
Study Financial 
PTPTN 
MARA/JPA 
None 
Others 

 
151 
109 
64 
26 

 
43.1 
31.1 
18.3 
7.4 

   
Financial Support From Other Family Member 
Yes 
No 

 
177 
173 

 
50.6 
49.4 

 
Anthropometric Assessment 
Tables 2 and 3 summarise the anthropometric 
assessments of students in which 56.6% of 
students had normal BMI and there was a  
 
 

 
significant difference in BMI between male and 
female students (p < 0.05). 
 
 
 
 

Table 2: Anthropometric assessment among students (n = 350) 
 

Anthropometric 
assessment 

Mean (SD) 
Total 

(mean ± SD) 

Mean 
difference 
(95% CI) 

P-
valuea 

Male, 
n = 103 

Female, 
n = 247 

Height (m) 1.70 (0.05) 1.57 (0.05) 1.61 ± 0.08 
1.63 

(1.41, 1.85) 
0.274 

Weight (kg) 64.30 (11.38) 55.44 (11.76) 58.05 ± 12.32 
75.50 

(36.00, 115.00) 
0.279 

BMI (kg/m2) 22.20 (3.37) 22.35 (4.56) 22.31 ± 4.24 
25.25 

(14.50, 36.00) 
0.001* 

  aIndependent t-test was applied. 
 *Significant difference between genders at p < 0.05 
 
Table 3: Body Mass Index classification of students (n = 350) 
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Body Mass Indexa 
Male 
n (%) 

Female 
n (%) 

Total 
n (%) Classification 

Cut-off point 
(kg/m2) 

Underweight < 18.5 11 (10.7) 50 (20.2) 61 (17.4) 
Normal 18.5 – 24.9 68 (66.0) 130 (52.6) 198 (56.6) 
Overweight 25.0 – 29.9 21 (20.4) 47 (19.0) 68 (19.4) 
Obese  ≥ 30.0 3 (2.9) 20 (8.1) 23 (6.6) 

aBMI cut-off points according to WHO (2004)14 
 
Sweetened Sugar Beverage Intake 
Table 4 shows that the female students’ intake of 
plain water, low fat milk and fermented drinks 
were significantly higher than male students 
whereas male students’ intakes of regular soft 
drinks, sweetened coffee, unsweetened 
tea/coffee, and energy/sports drink were 
significantly higher than females. Regardless of 
genders, sweetened tea appeared to be their 
preferred SSB. Low fat milk and fermented drinks 

are considered especially by female students as 
healthy beverages in the market that provides 
them with positive health benefits. They tend to 
believe that consuming lower fat milk can provide 
the benefits of milk and supplying less fat while 
yogurt and fermented beverage can be a useful 
source of protein on a weight-loss diet. 
 
 

 
Table 4: Daily beverage intake of students (n = 350) 

 

Type of Beverages Mean (SD)  

mL/day 

P-valuea 

 

Male 

 

Female 

Plain water 979.54 (443.37) 1,111.16 (490.89) 0.019* 

100% Fruit Juice 22.80 (57.40) 28.92 (99.64) 0.560 

Sweetened Juice Drink 44.64 (63.69) 61.99 (156.24) 0.277 

100% Vegetable Juice 9.80 (19.83) 9.04 (23.27) 0.772 

Whole Milk 44.30 (88.40) 70.81 (137.51) 0.072 

Reduced Fat Milk (2%) 8.84 (40.10) 20.23 (124.79) 0.362 

Low Fat / Fat Free Milk (Skim, 1%, 

Soymilk) 

24.97 (82.90) 60.62 (140.40) 0.017* 

Soft Drinks, Regular 87.12 (236.82) 29.89 (65.42) 0.017* 

Diet Soft Drinks / Artificially Sweetened 

Drinks 

13.70 (82.67) 11.78 (30.69) 0.753 

Sweetened Tea, with sugar and/or milk 116.68 (238.59) 124.31 (185.85) 0.748 

Sweetened Coffee, with cream and/or 

sugar 

98.30 (113.20) 57.44 (145.75) 0.011* 

Tea / Coffee, black (no sugar / milk / 

cream) 

41.52 (60.89) 21.65 (49.43) 0.004* 

Energy & Sports Drinks 33.55 (50.78) 7.01 (18.98) < 0.001* 

Meal Replacement / Protein Shakes 8.50 (32.15) 8.13 (26.05) 0.912 

Fermented Drinks 20.46 (32.76) 34.23 (41.12) 0.003* 

Stall Drinks 73.16 (107.31) 87.01 (148.71) 0.392 
aIndependent t-test was applied.  
*Significant difference between genders at p < 0.05 
 
Pattern of SSB Consumption 
Figure 1 shows the pattern of SSB consumption 
among students on the average days. Almost half  
of the students (49.4%) consumed moderate 
amounts of SSB, which most likely be due to its 
vast availability on campus and its cheap price. 
 
 
Association between SSB consumption and BMI    
Table 5 shows a significant difference in daily SSB 

consumption and students’ BMI categories, with p 
= 0.014.  
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Figure 1: Pattern of SSB consumption among students on the average days 

  
Table 5: Association between SSB consumption and BMI of students (n = 350) 

 

SSB Consumption 
(mL/day) 

BMI, n (%) 
kg/m2 P-valuea 

Under-weight Normal Overweight Obese 

Low 25 (7.1) 57 (16.3) 14 (4.0) 5 (1.4) 
0.014* Moderate 31 (8.9) 100 (28.6) 32 (9.1) 10 (2.9) 

High 5 (1.4) 41 (11.7) 22 (6.3) 8 (2.3) 
a Chi-square test was applied. 
*Significant difference at p < 0.05 
 
DISCUSSION 
 
Pattern of beverage intake of students 
Consumption of SSB has been increasing over the 
past few years as sweetened beverage production 
companies have increased their sales. The 
availability and attainable price of these 
beverages makes it tempting for consumers to 
purchase. Being enrolled in a university or any 
higher-level education institutions, students 
experience several social and environmental 
changes. These changes involve increased 
independence in daily living and decision making 
in all domains including health15. This study 
investigated SSB consumption among university 
students in Kuala Nerus. It was found that on the 
average days, 71.1 % of the respondents consumed 
more than one cup daily. Similarly, Norliza et al.16 

conducted a study among 401 university students 
in Selangor where the prevalence of intake of 
more than one cup of SSB on the average days was 
89.3 %. This shows that a higher percentage of 
university students in Selangor consumed SSB 
more than the students in Terengganu, which 
might be due to the wider variety of SSBs in 
Selangor, which may be difficult or rare to find in 
Terengganu. 
 
Among the students in this study, there was no 
limitation to gender when it comes to SSB 
consumption. Despite the differences in 
preferences of SSBs between genders, this study 
found that both male and female students 
preferred sweetened tea among the SSBs. A 
survey was conducted on Malaysian adults to 
discover the types of common beverage consumed 

daily and it showed that about 60% of respondents 
chose sweetened tea and coffee17. This indicates 
that the most preferred SSB among Malaysian 
citizen is sweetened tea. However, in contrast to 
this, a similar study conducted on 42 university 
students in Pahang found that the most chosen 
SSB was cordial or sweetened fruit-flavoured 
drinks18. Although both genders consumed these 
SSBs in different amounts, the differences 
between genders in types of SSB consumption and 
the settings in which these were consumed have 
important implications to develop effective 
interventions targeted at this population. 
Sweetened tea consumptions in Malaysia are often 
sweetened by either sugar or sweetened 
condensed milk. Condensed milk is derived from 
cow’s milk in which water has been removed, with 
added sugar and palm oil, making its content 
higher in sugar and fat while providing little to no 
protein. In Asia, it is the preferred milk, as 
compared to regular fresh milk, to be added to 
coffee or tea for better taste, such as teh tarik19. 
 
Another reason for the high consumption of 
sweetened tea among these students was likely 
due to the rising trend of bubble teas. Bubble teas 
are tea-based beverages shaken with ice to create 
a foamy layer on top of the drink, which requires 
a significant amount of sugar, and chewy tapioca 
balls are added. Tapioca balls are made from 
tapioca, a type of starch. However, in Malaysia, 
more sugar is added in the making process of 
these tapioca balls to give the beverages a more 
chewy and sweet taste. These beverages are often 
consumed by the younger generation as they are 
more prone to social or peer influences, which are 
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unlimited, even to university students. 
Furthermore, it was observed that there were a 
few beverage stalls at the cafeteria near the 
students’ hostel. One of the many reasons why 
these students’ SSB intake reached 2 cups/day or 
more was likely contributed as part of their lunch 
and/or dinner due to their tendency to consume 
sugary drinks while having main meals. A study by 
Nik Shanita et al.20 concluded that SSB intake 
among students was higher during main meals 
compared to snacking time. 
 
Association between SSB consumption and BMI 
Sugar-sweetened beverages contain one or a 
combination of two or more sweeteners which 
provide additional calories to an individual’s diet. 
Excessive intake of these beverages is detrimental 
to our health as they contribute additional 
calories and if intake of excess sugar on a daily 
basis is prolonged, it can lead to weight gain 
which results in obesity21. The main compound in 
sugar is glucose which a simple sugar found in 
carbohydrates. An important function of glucose 
in the human body is to provide energy, whereas 
excess glucose is stored primarily in the liver for 
later energy use. However, because of limited 
storage, any glucose that is consumed beyond the 
storage capacity are converted to and stored as 
fat22. Hence, a higher SSB consumption with little 
energy spent will cause a higher fat storage in the 
body, leading to weight gain, as well as increased 
BMI. There is substantial evidence to suggest that 
the relationship between BMI and body fat 
percentage is dependent upon other factors such 
as race or ethnicity, body build and level of 

physical activity23. The findings of this present 

study indicate that SSB consumption of these 
students is closely linked to their BMI. It was found 
that there was a significant association between 
SSB consumption with different BMI categories. 
These results indicate that students with a higher 
SSB consumption have a higher BMI than those who 
consumed less SSBs. This was also supported by a 
study done on the body weight changes among 
postgraduate students at Universiti Sultan Zainal 
Abidin (UniSZA), Terengganu concluded that the 
most significant factors associated with body 
weight gains were the sociodemographic (female 
and art students) and eating behaviours24. This 
implies that the more SSBs they consumed, the 
more fat they store, hence, leading to an 
increased body weight which results in an 
increased BMI. The finding from this study is found 
to have similar results with several previous 
studies. For example, Mozaffarian et al.25 
reported that among 120,000 men and women, 
those who increased their soft drink consumption 
by one 12-ounce serving per day (~ 360 g/d) 
gained more weight over time (on average: an 
extra 0.5 kg every 4 years) than people who did 
not change their intake. Moreover, a report by 
Basu et al.26 stated that a 1% rise in soft drink 
consumption was associated with an additional 
4.8 overweight adults per 100, and 2.3 obese 
adults per 100. There have been several previous 

attempts aimed at reducing SSB consumption 
among consumers to reduce the prevalence of 
overweight and obesity, as well as the risk of 
other non-communicable diseases in Malaysia. An 
introduction of an excise tax of 40 cents per litre 
on sugary beverages and the introduction of a 
healthy school breakfast programme have been 
carried out since April 2019 to address obesity. 
However, such programmes alone may not be 
sufficient to tackle the growing rate of obesity 
due to several other factors that contribute to SSB 
consumption such as those mentioned earlier. 
 
CONCLUSION  
 
Sugar-sweetened beverages consumption may 
differ in types and amounts of consumption 
between male and female university students, 
however both genders preferred sweetened tea as 
their choice of SSB. Furthermore, this study 
discovered an association between SSB 
consumption and BMI of the students in which a 
higher SSB consumption shows a higher BMI. Thus, 
this study provides opportunities for health 
promotion interventions targeted at university 
students since the significance of environment 
and social settings in which types and amount of 
SSB consumed are recognized. It must be 
acknowledged that there are several limitations 
in this study. Firstly, this study was conducted 
among students that came from various states, 
however participants in this study were majorly 
from Malay ethnic. Due to this, there are lesser 
number of people from other ethnicities, such as 
Chinese and Indian, thus comparison between 
ethnicities was restricted. Another limitation is 
that the beverage intake questionnaire in this 
study does not cover all types of SSBs and that the 
exact measurement of how much SSBs was 
consumed may have contributed to 
underreporting. Thus, further suggestions to 
attain more accurate results should include 
methods in which all types of SSB’s and their exact 
consumption are measured appropriately, as well 
as the settings in which they are consumed to 
understand these students’ SSB consumption 
better.  
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