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ABSTRACT

Introduction: High consumption of sugar-sweetened beverages (SSBs) among undergraduate students can lead to
adverse health outcomes. Understanding their knowledge, attitude, and practice (KAP) towards SSBs is essential for
designing effective health interventions. This study aims to assess KAP regarding SSBs among undergraduate students
at a public university in Kuantan, Malaysia, and identify associated factors. Materials and methods: A cross-sectional
study was conducted with 300 undergraduate students through convenience sampling, using an online questionnaire
to collect sociodemographic information and KAP data on SSB consumption. The data were analyzed using SPSS ver-
sion 30 with descriptive statistics and several tests to identify associations. Results: Findings indicate that the majority
of participants displayed high knowledge (80.7%) and positive attitudes (99.7%) towards SSBs, but 62.7% demon-
strated poor consumption practices. The binary logistic regression analysis revealed higher SSB intake is significantly
associated with poorer consumption practices (OR: 0.459, p<0.001). Poor practice indicates infrequent consider-
ation of sugar or calorie content in SSB choices and a tendency for higher SSB consumption in various situations.
Moreover, a weak but statistically significant correlation was noted between knowledge and practice (r = 0.154, p
= 0.008), suggesting that high knowledge does not lead to healthier practices. Conclusion: This study highlights the
gap between knowledge and practice, providing key insights for future research and interventions aimed at promot-
ing healthier behaviors in this demographic. Future studies should explore factors contributing to this disparity and
strategies for sustainable behavior change.
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INTRODUCTION

Obesity has emerged as a pressing global public health
issue, affecting individuals of various ages, backgrounds,
and socioeconomic conditions. The World Health
Organization (WHO) defines obesity as abnormal or
excessive fat accumulation with a body mass index (BMI)
over 30 kg/m  (World Health Organization, 2020). The
prevalence of obesity has reached epidemic proportions,
with over one billion people currently obese worldwide,
including 650 million adults, 340 million adolescents,
and 39 million children (1).

In Malaysia, the prevalence of obesity among adults has

increased from 15.1% in 2011 t0 17.7% in 2015, 19.9%
in 2019 and in 2023, the prevalence was 22.2% (2-5).
This rising trend is concerning due to the associated
health risks, such as type 2 diabetes mellitus (T2DM),
cardiovascular disease (CVD), and dental problems. One
significant contributing factor to the surge in obesity rates
is the consumption of sugar-sweetened beverages (SSBs)
(6,7). According to the World Health Organization,
SSB is defined as all types of beverages containing free
sugars, and these include carbonated or non-carbonated
beverages, fruit/vegetable juices and drinks, liquid and
powder concentrates, flavoured water, energy and
sports drinks, ready-to-drink tea, ready-to-drink coffee
and flavoured milk drinks (8). Literature also suggests
that SSBs include drinks with added sugars, such as soft
drinks, fruit juices, and flavoured waters (9-11).

The high sugar content, good taste, accessibility,
availability, and heavy marketing of SSBs make them a
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substantial contributor to the global obesity epidemic
(12-16). Previous studies show that the prevalence of
SSB consumption among university students is high.
For example, 89.3% of university students in Malaysia
consumed SSBs daily (17), with similar trends observed
in other regions (18,19). Consequently, high SSB intake
is linked to obesity and other health issues, including
hypertension and metabolic syndromes (20,21).

Despite the rising prevalence of SSB consumption
among young adults in Malaysia, research specifically
addressing university students' knowledge, attitudes,
and practices (KAP) toward SSBs remains scarce.
Although general trends in SSB intake are well-
documented, few studies investigate KAP in this
demographic. Other than that, regardless of the harmful
effects, SSB consumption remains high, and this
condition could be worrying as university students are
in a critical period in establishing dietary habits that
can persist into later life (22). Moreover, while the high
consumption rates are acknowledged, limited research
has explored the underlying factors influencing this
behaviour among Malaysian university students. Factors
such as socioeconomic status, cultural influences, and
exposure to marketing are likely contributors, yet they
remain underexamined. Understanding the level of
KAP regarding SSB consumption in this demographic
is essential for developing effective public health
interventions (13). Other than that, while the KAP
approach is often used, there is limited research on
how these factors influence actual behaviours among
Malaysian university students.

Therefore, this study seeks to address the gaps by
providing a detailed analysis of the level of KAP on
SSB consumption among undergraduate students at a
public university in Kuantan, Malaysia and to identify
the factors associated with SSB intake. Additionally, the
associations between the KAP and SSB will be examined.
The findings will inform health promotion strategies
and educational programs to reduce SSB consumption
and improve dietary habits among university students,
contributing to better long-term health outcomes.

MATERIALS AND METHODS

A cross-sectional study was conducted among
undergraduate students at a public university located
in Kuantan, Pahang. Participants were recruited via
convenience sampling, and the questionnaire was
distributed online through Email, WhatsApp, and
Telegram to ensure broad participation. The sample size
was calculated using Cochran's formula [Sample size=
(z™M2) (p)(g))/en2], with an estimated 89.3% of university
students being SSB consumers (17). Considering a 20%
dropout rate, the final sample was 177 participants.

Participants included those aged 18 years and above,
enrolled as undergraduate students at the public

university in Kuantan, able to understand Malay, and
with written informed consent. Exclusion criteria were
students with medical conditions affecting weight and
food intake, pregnant students, and those following
special diets (for example, low-calorie or low-sugar
diets).

The online questionnaire consisted of two sections.
Section Afocused on sociodemographic and behavioural
data, including gender, age, ethnicity, residency status,
Kulliyyah, year of study, financial aid, SSB consumption
patterns, smoking habits, physical activity, sleep
duration, family history of diabetes, weight, and height.
Participants self-reported height and weight were used
to compute BMI (BMI = Weight (kg) / Height (m?),
categorised into underweight (<18.5 kg/m?), normal
(18.5-24.9 kg/m?), overweight (25.0-29.9 kg/m?), or
obesity (>30.0 kg/m?) (23).

Section B consisted of a questionnaire KAP on SSB,
which was adopted from a previous local study by
Teng, Nordin, and Latif entitled “Development and
validation of a questionnaire assessing the knowledge,
attitudes and practices of young adults in Malaysia
towards sugar sweetened beverages” published in 2019
(24). This section comprises 26 dichotomous questions
requiring the participants to answer yes or no. Of the
26 questions, 13 will ask about knowledge, six will ask
about attitude, and the remaining seven questions will
ask about practice on SSB. The maximum score for each
domain will differ based on the number of questions
asked. The correct answer will gain one point, while the
incorrect answer will get zero points. Then, the points
for each domain will be summed up and classified into
two, which are “high” and “low”. In the domain of
knowledge, “low knowledge” was indicated if the score
was (0-6), while “high knowledge” was suggested if the
score was (7-13). Moreover, in the attitude domain,
“negative attitude” was suggested if the score was (0-3)
and “positive attitude” was suggested if the score was (4-
6). Similarly, in the practice domain, “poor practice” was
suggested if the score was (0-3), while “good practice”
was suggested if the score was (4-7).

Since most of the undergraduate students are Malay,
the original English questionnaire was translated into
Malay using a forward-backwards translation process.
The instrument used in this research was reviewed and
validated by experts through content and face validation,
utilizing the Content Validity Index (CVI). Overall, the
CVI score of the instrument in this research is 88.89%,
indicating the appropriateness of the questionnaire.
Additionally, a pilot study was conducted, and the
overall Cronbach's Alpha of the questionnaire is 0.74,
which falls within the acceptable range.

Data analysis was performed using IBM SPSS Statistics
version 30. Missing data were automatically excluded.
Sociodemographic, behavioural data, and KAP levels
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were presented using descriptive statistics (frequency,
percentage, mean, standard deviation). Associations
between practice on SSB (dependent variable) with the
sociodemographic variables, knowledge and attitude
(independent variables) were measured using Chi-
squared tests and Fisher’s Exact tests, while Pearson
correlation and Spearman Rank Correlation were used to
assess relationships among KAP domains. Additionally,
logistic regression was conducted to identify the
significant factors associated with the level of practice
on SSB among the participants. The level of significance
was set to a p-value < 0.05.

Ethical approval from the Institutional Research Board
(IRB) was obtained prior to the data collection (IREC
2024-143). Participants were informed about the study's
objectives, confidentiality measures, and voluntary
participation. Written informed consent was obtained
from all participants, who could withdraw from the
study at any point.

RESULTS

Sociodemographic background

Table | presents the sociodemographic data of study
participants. Out of the 300 study participants, the
majority are female (88%), Malay (96%), aged between
21 and 22 vyears (42%), have a normal BMI falling
within the range of 18.5 to 24.9 kg/m  (59.7%), and
are residents of the campus (95.7%). Moreover, 49.7%
of the participants reported a family history of diabetes.

Table | : Sociodemographic data of study participants
(N=300)

Characteristics Variable Frequency (n) Perc(f)e/n)t age
o
Male 36 12.0
Gender
Female 264 88.0
18-20 years old 68 22.7
Age 21-22 years old 126 42.0
> 23 years old 106 35.3
Malay 288 96.0
Chinese 1 0.3
Indian 1 0.3
Race
Others 10 33
Nursing 81 27.0
Medicine 28 9.3
Dentistry 31 10.3
Allied Health Science 47 15.7
Faculty
Pharmacy 43 14.3
Science 70 23.3
CONTINUE

Table I : Sociodemographic data of study participants
(N=300) (CONT.)

Characteristics Variable Frequency (n) Perc(f)t/n)t age
o
Year 1 74 24.7
Year 2 79 26.3
Yearof study ~ Year 3 61 20.3
Year 4 83 27.7
Year 5 3 1.0
Residency Live in Campus 287 95.7
status Live Off Campus 13 43
Self-sponsored 68 22.7
MARA 112 37.3
Study aid
PTPTN 59 19.7
Others 61 20.3
Underweight 49 16.3
Normal 179 59.7
BMI
Overweight 49 16.3
Obese 23 7.7
Yes 149 49.7
Family history
of diabetes No 125 417
Not sure 26 8.7

Behavioural background

The data presented in Table Il depicts the behavioural
patterns of the study participants. It is evident from the
findings that a majority of students (56%) consume
sugar-sweetened beverages (SSBs) a few times per week
but not on a daily basis. Furthermore, 28% of students
consume SSBs once daily, while 8.3% consume SSBs
twice or more on a daily basis, and 7.7% rarely or
never consume SSBs. In relation to smoking behaviour,
majority of students (98.3%) are categorized as
nonsmokers. Physical activity levels indicate that 55.3%
of the students engage in exercise 1 to 2 times per week.
Moreover, it is notable that 78.0% of students report
sleeping for five to eight hours daily.

Table II: Behavioral data of study participants (N=300)

Character- . Frequency Percentage
istics Variable (n) (%)
Rarely or never 23 7.7
Frequency .
of SSB Q\fs:v (tjl;nes a week but not 168 56.0
intake Y aay
Once every day 84 28.0
Twice or more per day 25 8.3
Smoking Yes 5 1.7
status No 295 98.3
None 82 27.3

CONTINUE
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Table II: Behavioral data of study participants (N=300)
(CONT.)

Character- . Frequency Percentage
istics Variable (n) (%)

1 — 2 times a week 166 55.3
Phys!cal 3 — 4 times a week 33 11.0
activity

More than 4 times a week 19 6.3

Less than 5 hours 50 16.7
Sleep 5 -8 hours 234 78.0
duration

More than 8 hours 16 53

Level of Knowledge, Attitude and Practice on SSB
Consumption

The research findings indicate that, among the 300
students who were surveyed, 242 individuals (80.7%)
were categorized as having high knowledge regarding
the consumption of sugar-sweetened beverages (SSBs).

Furthermore, 99.7% of the participants exhibited a
positive attitude towards SSB consumption. The positive
attitude is referred to when the participants were more
attentive toward reducing the SSB consumption. In
general, they were aware of the need to read the food
labels and ingredients and to choose beverages without
simple sugars (24). It was observed that 62.7% of the
participants demonstrated poor practice, which is nearly
double the percentage of those who displayed good
practice (37.3%). The data suggests that a majority of the
participants have poor SSB consumption practices (Refer
to Table Ill). Based on the questionnaire, a poor practice
implies that the participants do not frequently consider
sugar content or calorie intake in their SSB choices and
are more likely to consume SSBs in various situations,
potentially leading to a higher intake. Evidence also
suggested that the practice domain evaluated the actions
and behaviours adopted during daily beverage selection
and preparation (25).

Table llI: Level of Knowledge, Attitude and Practice on SSB consumption among study participants (N=300)

Variable Mean (SD) Frequency (n) Percentage (%)
Total score 8.11(1.889)

Knowledge on SSB Low 58 19.3
High 242 80.7
Total score 5.91 (0.390)

Attitude on SSB Negative 1 0.3
Positive 299 99.7
Total score 3.05 (1.574)

Practice on SSB Poor 188 62.7
Good 112 37.3

Factors Associated with the Level of Knowledge,
Attitude, and Practice in SSB Consumption

The findings pertaining to the correlation between KAP
level and SSB consumption are delineated in Table
IV. The analysis demonstrated statistically significant
correlations between the area of study and the level of
knowledge (x* = 16.26, p = 0.006), year of study and the

level of knowledge (x> = 14.51, p = 0.004), residency
status and the attitude towards SSB consumption (x?
= 22.15, p = 0.043), frequency of SSB consumption
and the level of practice (x> = 18.17, p < 0.001), and
between physical activity and the level of knowledge (x>
=10.55, p = 0.014).
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A binary logistic regression analysis was conducted
to examine the relationship between independent
variables and SSB consumption practices (good vs. poor)
(see Table V). Of the predictors included in the model,
only the frequency of SSB consumption was statistically
significant. The odds ratio (OR) for the frequency of
SSB consumption was 0.459 (p<0.001), indicating that
a higher frequency of SSB intake was associated with
poorer consumption practices. Specifically, each unit
increase in SSB consumption frequency was associated
with a 54.1% reduction in the odds of exhibiting good
SSB consumption practices. Other predictors, including
knowledge level, attitude towards SSBs, gender,
age, residency status, and physical activity, were not
significantly associated with SSB consumption practices
(p > 0.05).

Table V: Logistic Regression Predicting SSB Consumption Prac-
tice (N=300)

95% CI

Predictor OR p Upper  Lower
Knowledge level 1.088 0.804 0.564 2.099

Attitude 0.000 1.000 - -
Gender 1.090 0.847 0.457 2.601
Age 1.129 0.728 0.576 2.213
Residency status 0.751 0.694 0.182 3.106
Frequency of SSBs 0.459 <0.001*  0.312 0.676
Physical Activity 1.352 0.084 0.962 1.899

OR, Odds Ratio; Cl, Confidence Interval
*Significant at p < 0.05, computed using binary logistic regression

Association Between Knowledge, Attitude and Practice
on SSB Consumption

The current study revealed a statistically significant yet
weak association between the level of knowledge and
practice, indicating a correlation coefficient of r = 0.154
with a p-value of 0.008. Nevertheless, no significant
associations were observed between knowledge and
attitude, as well as attitude and practice. Detailed
correlation results for these variables are available in
Table VI.

Table VI: Correlation between Knowledge, Attitude and Prac-
tice on SSB Consumption (N=300)

Variables Value

Knowledge and Practice 0.154%(0.008)"
0.107°(0.064)"

0.043% (0.456)

2 Spearman correlation coefficient; * p-value; * Significant at p < 0.05

Knowledge and Attitude

Attitude and Practice

DISCUSSION

The knowledge assessment was conducted via a series
of questions encompassing topics such as WHO
recommendations on sugar intake, sugar composition
in beverages, classification of SSBs, and the health

implications associated with their consumption.
Analysis of the findings indicated that a predominant
majority of participants (80.7%) exhibited a high level
of proficiency in this subject matter. These results align
with prior research, conducted both domestically and
internationally, demonstrating a consistently high level
of knowledge among university students on these
pertinent subjects (12,13,26).

The findings of this study showed that the participants
have a high knowledge and positive attitudes towards
sugar-sweetened beverages (SSBs). Several key factors
could influence the findings. Firstly, it can be attributed
to their academic backgrounds, particularly in medical
and health sciences, where they receive comprehensive
nutrition and public health education. Even a single
course in nutrition has been shown to enhance the
understanding significantly (27). Moreover, their clinical
and practical experiences likely further enrich their
theoretical knowledge by exposing them to real-world
diet-related health issues. Other than that, activities and
educational programs focusing on healthy lifestyles,
alongside universities' provision of informative
educational content, contribute significantly to high
levels of knowledge about SSBs (13). Furthermore,
social media platforms may contribute to the high level
of knowledge among participants as they are commonly
used to disseminate materials relevant to SSBs,
particularly regarding their harmful effects, including
obesity, diabetes, and cardiovascular disease (28).

Participants'  attitudes  towards  sugar-sweetened
beverages (SSBs) were evaluated based on their
agreement with statements regarding the importance of
reading labels, awareness of sugar content, benefits of
choosing beverages without added sugar, understanding
nutrition facts, and recognizing the health risks
associated with excessive SSB consumption. The results
indicate that most participants hold positive attitudes
towards SSBs, aligning with previous studies (13,25,26).
Notably, a study in Saudi Arabia identified knowledge
as a significant factor influencing attitudes towards SSB
consumption (29), echoing findings from other research
that unfavourable attitudes are often linked to low levels
of knowledge about non-alcoholic carbonated soft
drinks (30,31). Therefore, the participants' high level
of knowledge about SSBs likely played a crucial role in
shaping their positive attitudes.

Participants' practices regarding sugar-sweetened
beverages (SSBs) were evaluated and categorized as
either poor or good, based on their daily beverage
choices and consumption behaviors. Despite the
participants' high levels of knowledge about SSBs and
their generally positive attitudes towards reducing
consumption, a significant  proportion  (62.7%)
demonstrated poor practices. This finding is consistent
with previous research (13,25), which also observed a
disconnect between what individuals know and believe
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about SSBs and their actual consumption behaviours.
Specifically among the undergraduate students in
Kuantan, a study found that while stress reduction and
relaxation were strong motivators for physical activity
among the participants, a significant portion of the
population remained physically inactive (32). The
persistence of poor practices, despite strong knowledge
and attitudes, suggests that additional factors beyond
awareness may play a pivotal role in influencing SSB
consumption among university students. These factors
include ingrained habits and potential addiction to
sugary drinks, which can be difficult to overcome
even with substantial knowledge of the associated
health risks. Additionally, the easy accessibility and
affordability of SSBs on campus and in surrounding areas
may make them a convenient choice for students. Social
influences, such as peer pressure and the cultural norm
of consuming SSBs in social settings, further complicate
efforts to translate knowledge and attitudes into healthier
practices (33).

In line with these observations, logistic regression analysis
was conducted to further examine which specific factors
had a significant impact on SSB consumption practices.
The finding highlights that even though knowledge and
attitudes were high, they were not significant predictors
of good SSB consumption practices in the final model.
This suggests that the frequency of habitual SSB
consumption may be a stronger driver of behaviour than
awareness or attitude alone. Therefore, interventions
aiming to reduce SSB intake among students may need
to focus on breaking the habitual nature of consumption
rather than solely improving knowledge and attitudes.

Regarding the relationship between knowledge, attitude,
and practice concerning SSB consumption, the present
study found a significant but very weak association
between knowledge and practice, and no association
was found between attitude and practice, which
aligns with a previous local study (25). However, no
significant association was found between knowledge
and attitudes, which contradicts findings from earlier
studies (25,30,31), where low knowledge of non-
alcoholic carbonated drinks was associated with low
attitude levels. The level of knowledge does not solely
influence the levels of attitudes and practices, nor are
practices solely influenced by attitudes and knowledge
levels. Students are exposed to various external factors
such as cultural, social, and personal influences, media,
peer pressure, marketing, addiction, lack of motivation,
and the availability of SSBs. These external factors can
significantly impact their knowledge, attitudes, and
practices regarding SSB consumption. Knowledge-
related factors included the year of study, Kulliyyah, and
physical activity. Attitudes were significantly associated
with residency status, while SSB consumption practices
correlated with frequency of intake. The finding that
frequency of SSB consumption was the only significant
predictor of consumption practices aligns with the

idea that habitual or lifestyle factors may exert a more
substantial influence on consumption behaviors than
knowledge or attitudes alone. This underscores the
importance of strategies that address habitual behaviors
directly, such as substitution with healthier alternatives
or structured habit-change programs.(13)(25).

Limitations

Several limitations need to be addressed in this study.
Given their exposure to health-related information
through formal education, the study's focus on medical
and health science students introduces potential
bias. Consequently, generalizability to the broader
undergraduate population may be limited. Secondly, the
study's cross-sectional nature restricts causal inference.
Lastly, the study was conducted via convenience
sampling, which may cause sample bias as some groups
are underrepresented.

CONCLUSION

In conclusion, this study found that despite high levels
of knowledge and positive attitudes towards SSBs,
participants demonstrated poor practices in reducing
SSB consumption. This suggests that awareness and
favourable attitudes alone may not effectively translate
into healthier behaviours. As such, universities should
take proactive measures to limit the availability of
SSBs on campus by reducing the number of outlets
selling SSBs and replacing them with vendors
offering healthy alternatives, such as fresh juices and
nutritious snacks, at reasonable prices. Besides, the
frequency of SSB consumption was the only significant
predictor of consumption practices, indicating that
ingrained behaviours may play a stronger role in SSB
consumption than knowledge or attitudes. Therefore,
future research should be on habitual SSB consumption
among university students. Changing these entrenched
behaviours may have more impact on reducing SSB
intake than knowledge-focused approaches alone.
Additionally, examining the role of environmental cues,
such as the accessibility of SSBs, and social influences
could provide valuable insights for developing effective
strategies to promote healthier beverage choices among
university students.
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