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ABSTRACT

Unhealthy snacking behaviour among young people is a growing public health concern because of its negative
consequences on health. This study was to determine the prevalence of unhealthy snacking behaviour and its
determinants among college students in Kuching. In this cross-sectional study, 12 colleges in Kuching were stratified
into private and government colleges. Three private and three government colleges were selected through a stratified
random sampling method. A total of 422 respondents (male 49.5%, female 50.5%) were recruited in this study. A self-
administered questionnaire was used to gather data regarding unhealthy snacking behaviour and its determinants
(gender, food preferences, type of school and courses, taste-and-sensory perception, nutritional knowledge, perceived
self-efficacy, and cost/price sensitivity, perceived parental control, easy accessibility, and media advertisements
influence) among respondents. The survey was conducted online via e-mail/Whatsapp. Multiple binary logistic
regression analysis was used to analyse the data. A quarter of the respondents (24.6%) practised unhealthy snacking
behaviour. More than half of the respondents (58.3%) consumed unhealthy snacks one to three times per week. A
minority of the respondents (17.1%) claimed that they did not consume any unhealthy snacks for the past month. The
final model explained 15.7% of the total variance. Taste-and-sensory perception (Adjusted OR = 2.20, 95%Cl [1.55,
3.13], p < 0.001) and nutritional knowledge (Adjusted OR = 1.48, 95%CI [1.12, 1.97), p < 0.05) were positively associated
with unhealthy snacking behaviour among respondents. The present study suggested the stakeholders concentrate on
nutritional knowledge and taste-and-sensory perception among college students in future intervention development.

Keywords: Unhealthy snacking behaviour, Individual factors, Environmental factors, College students, Kuching,
Sarawak.

INTRODUCTION Consuming unhealthy snacks has become a public
health concern '0'2 because it has been
discovered that it is one of the risk factors for
metabolic syndrome and diet-related
noncommunicable diseases (NCDs), particularly
obesity, cardiovascular disease, diabetes, and
hyperlipidemia '3'3, Mithra, Unnikrishnan, and
Thapar et al. (2018) defined any individual that

Most people perceived that snacks are small
portion packaged, nutrient-poor, low-price foods,
or beverages 2, and snacking refers to consume
energy outside of breakfast, lunch, and dinner °.
Nevertheless, the definition of snacks was
remaining inconsistent 4, because the scientific

consensus about what constitutes a snack does not
exist 3, either the snacks consumed between
meals or the snacks consumed during the meal as
a meal replacement °. By definition, snacks can
be divided into unhealthy snacks and healthy
snacks. Unhealthy snacks commonly referred to as
nutrient-poor food or beverages that are high in
calories, fat, sodium, and/or sugar, such as potato
chips, crackers, pickles, cakes, ice-cream,
chocolate, candy, sugar-sweetened beverages
(SSBs), nuggets, sausages, and french fries 78, In
contrast, for healthy snacks, the first ingredient
should be vegetable/fruit, dairy product, protein
food, or a grain product that at least contains one-
half of whole grains by weight; or a combination
food that contains at least a quarter cup of
vegetable/fruit. Additionally, a healthy snack
should also meet the nutrient guidelines for
calories, sugar, sodium, and fats °.

repeatedly consumed unhealthy snacks more than
three times per week considered as unhealthy
snacking behaviour ¢,

The college-going age population, mainly around
18-24 years old, is also called late-adolescents or
young adults 718, This period was associated with
critical changes in physical, mental, emotional,
social lifestyle, as well as eating behaviour '°,
Meanwhile, adolescents’ lack of risk perception of
NCDs 202! may lead to unhealthy snacking
behaviours as a result of taste-and-sensory
perception, nutritional knowledge, easy
accessibility, and media pressure 2. Therefore,
the main purpose of this research was to
determine the prevalence of unhealthy snacking
behaviour and its associated factors among
college students in Kuching. The implication of
this study may provide advantages of
concentrating on the significant determinants in
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the intervention programme on similar study
populations in the future.

METHODOLOGY
Participants and sampling

In this cross-sectional study, we stratified 12
colleges in Kuching into private and government
colleges. Next, we selected three private colleges
(Asia Metropolitan College Kuching, International
College of Advanced Technology Sarawak, and
Limkokwing Institute of Creative Technology) and
three government colleges (Kuching Vocational
College, Kuching Community College, and
Santubong Vocational College) through a
stratified random sampling method within each
stratum. With a 95% confidence interval and 5%
precision level, anticipated population proportion
for unhealthy snacking behaviour of 0.54 among
college students "¢, and expected no more than 10%
non-response, this study recruited a total of 422
college students (Malaysian and non-Malaysian)
with active status in the selected colleges.

Independent measures and instrument

Previous research proposed an integrated
theoretical framework based on social cognitive
theory and the ecological model to easily
understand the factors associated with eating
behaviour among young people 2223, Eating
behaviour among young people was considered as
a function of multiple levels of influence in that
framework, which included individual, social-
environmental, physical-environmental, and
macrosystem influences. These influences can be
divided into two domain: individual factors and
environmental factors 2224,

In the present study, the domain of individual
factors included socio-demographic
characteristics (age, gender, the name of college,
the type of college, and type of course), and
psychosocial factors (food preferences, cost/price
sensitivity, taste-and-sensory perception,
nutritional knowledge, and self-efficacy).
Meanwhile, the domain of environmental factors
included social-environmental (perceived
parental control on unhealthy snacks), physical-
environmental (easy accessibility to unhealthy
snacks), and macrosystem influences (media
advertisements influence). The measures of these
independent factors were separately discussed in
the following paragraphs.

Socio-demographic characteristics: This part
consisted of five questions, which included gender
and age of the respondents, the course (sciences
or non-sciences area), the food preference
(vegetarian or non-vegetarian), the type of
colleges (government or private), and the name of
the college that they were studying.

Cost/price sensitivity: This measure consisted of
two items, for example, “Because unhealthy
snacks are less expensive, | eat them.” A higher
rating on this question corresponds to a stronger
role of cost/price sensitivity in influencing
unhealthy snacking behaviour.

Taste-and-sensory perception: This measure
consisted of three items, for example, “Because
unhealthy snacks are tasty and delicious, | eat
them.” A higher rating on this question
corresponds to a stronger role of taste-and-
sensory in influencing unhealthy snacking
behaviour.

Nutritional knowledge: This measure consisted of
two items, for example, “Bubble tea is an
unhealthy drink.” A higher rating on this question
corresponds to greater nutritional knowledge.

Perceived self-efficacy: This measure consisted of
two items, for example, “l am confident that, if |
wanted to, | could reduce consumption of certain
unhealthy snacks.” A higher rating on this
question corresponds to greater self-efficacy.

Perceived parental control: This measure
consisted of two items, for example, “My parents
tell me how much unhealthy snacks | may
consume.” A higher rating on this question
corresponds to greater parental control for
consuming unhealthy snacks.

Easy accessibility: This measure consisted of three
items, for example, “If | have access to unhealthy
snacks at home, most probably | will eat these
food items.” A higher rating on this question
corresponds to a stronger role of easy accessibility
in influencing unhealthy snacking behaviour.

Media advertisements: This measure consisted of
two items, for example, “Advertisement on TV or
social media (Facebook, YouTube...) stimulates
me to eat unhealthy snacks”. A higher rating on
this question corresponds to a stronger role of the
media ads in influencing unhealthy snacking
behaviour.

The questionnaire was taken from Yazdi
Feyzabadi, Keshavarz Mohammadi, and Omidvar
et. al (2017), and approved by them in 2019. It
was then cross-culturally adapted and validated
for the Malaysian college-going age population. In
our pilot study, 51 college students participated,
and the reliability (Cronbach alpha) of the
cost/price sensitivity, taste-and-sensory
perception, nutritional knowledge, perceived
self-efficacy, perceived parental control, easy
accessibility, and media advertisements
constructs were 0.621, 0.713, 0.702, 0.663, 0.654,
0.675 and 0.689, respectively (greater than the
acceptable cut-off point of 0.6), indicated an
acceptable level of reliability 25.
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Dependent measures

All respondents answered the frequency of intake
of unhealthy snacks per week for the past month.
Any individual that repeatedly consumes
unhealthy snack more than three times per week
for one month considered unhealthy snacking
behaviour in this measure .

Data collection procedures

To conduct research at the selected colleges, first,
permission was obtained from the Chairman of
Technical and Vocational Education Division, and
the Director-General of the Department of
Polytechnic and Community College Education
Department, Ministry of Higher Education in
Putrajaya. Next, approval was given by the
Sarawak State Education Department for data
collection in these colleges. Then, the
appointments with the Head of each selected
college were made. A brief introduction and the
purpose of this study were explained to them
separately. Afterwards, the link to the Google
form was sent separately to the liaison officer of
each college. Next, the Lliaison officers
disseminated the link to the college students via
e-mail or WhatsApp. The period for data
collection started from February 2020 till June
2020.

Statistical analysis

The collected data were checked and coded. The
respondents were classified into three groups
based on the frequency of intake of unhealthy
snacks, which were: unhealthy snacking behaviour
(those who repeatedly consume unhealthy snacks
more than three times per week), occasionally
(those who consume unhealthy snhacks 1-3 times
per week), and none (those who consume
unhealthy snacks 0 times per week). IBM
Statistical Package for the Social Sciences (SPSS)
software, Version 22 was used for data analysis.
Simple binary logistic regression analysis was used
to test hypotheses about the relationship between
unhealthy snacking behaviour and its association
with individual factors and environmental factors
among respondents. The assumption of outliers,
the relationship between the independent
variables and the logit of the dependent variable,
multicollinearity, and independent observation
were checked. The association between each
factor and outcome was analysed separately to
identify which were the potential factors
associated with unhealthy snacking behaviour.
Those independent factors that showed the p <
0.20 in the simple binary logistic regression
analysis were shortlisted into the multiple binary
logistic regression analysis. Next, the multiple
binary logistic regression analysis was used to

determine the factors associated with unhealthy
snacking behaviour among college students. The
Hosmer-Lemeshow goodness-of-fit statistic was
used to evaluate the goodness-of-fit of the overall
model. The sensitivity, specificity of the final
model’s prediction were checked with a
classification table. The model's discriminatory
capacity was examined using the Area under the
ROC curve (AUC) analysis.

RESULTS

Descriptive analysis of all variables

A total of 427 questionnaires were distributed,
422 were returned (98.8% response rate). Table 1
shows the socio-demographic characteristics of
the respondents. The mean (SD) age was 19.69
(+1.47) years old, while the youngest was 18 years
old, and the eldest was 29 years old. Most of them
(89.6%) were 18-21 vyears old. Half of the
respondents were females (50.5%), and half were
males (49.5%). A little more than half of them
(53.3%) were studying in private colleges (99
students in science areas, 126 students in non-
science areas), and nearly half (46.7%) were
studying in government colleges (77 students in
science areas, 120 students in non-sciences areas).
There were slightly more than half of the college
students (58.3%) enrolled in non-science courses,
while the rest were enrolled in science courses
(41.7%). However, the majority of college
students (80.8%) were non-vegetarians, while the
rest were vegetarians (19.2%).

Table 2 shows the mean scores of the main
measures among the respondents. On the domain
of individual factors, the taste-and-sensory
perception (mean = 3.08, SD = 0.86) got the
highest mean score, followed with perceived self-
efficacy (mean = 3.07, SD = 1.06), cost/price
sensitivity (mean = 3.01, SD = 0.99), and
nutritional knowledge (mean = 2.65, SD = 0.89).
On the domain of environmental factors, the
media advertisements influence (mean = 3.17, SD
= 1.03) obtained the highest mean score, followed
with easy accessibility (mean = 3.04, SD = 0.92),
and perceived parental control (mean = 3.03, SD
=0.86).

Table 3 reveals the prevalence of unhealthy
snacking behaviour among the respondents.
Nearly 1 in 5 of the college students (17.1%)
claimed that they did not consume any unhealthy
snacks (0 times per week) for the past one month.
Besides, more than half of college students (58.3%)
consumed unhealthy snacks occasionally (1 - 3
times per week). Moreover, there were a quarter
of the college students (24.6%) consumed
unhealthy snacks repeatedly more than three
times per week.
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Table 1: Sociodemographic characteristics of the respondents (n = 422)

frequency (%) mean (SD)
Age (year) 19.69 (1.47) min =18
max = 29

Gender

Female 213 (50.5)

Male 209 (49.5)
School type

Government 197 (46.7)

Private 225 (53.3)
Course

Sciences 176 (41.7)

Non-sciences 246 (58.3)
Food preference

Vegetarians 81 (19.2)

Non-vegetarians 341 (80.8)

Footnote: n = sample size, SD = Standard deviation

Table 2: Mean scores of the main measures among the respondents. (n = 422)

mean (SD)
Individual factors
Taste and sensory perception 3.08 (0.86)
Perceived self-efficacy 3.07 (1.06)
Cost/price sensitivity 3.01 (0.99)
Nutritional knowledge 2.65 (0.89)
Environmental factors
Social-environmental:
Perceived parental control 3.03 (0.86)
Physical-environmental:
Easy accessibility 3.04 (0.92)
Macro-system:
Media advertisements influence 3.17 (1.03)
Table 3: The prevalence of unhealthy snacking behaviour among respondents (n = 422)
frequency (%)
None
0 times per week 72 (17.1)
Occasionally
1 - 3 times per week 246 (58.3)
Unhealthy snacking behaviour
more than three times per week 104 (24.6)

Simple binary logistic regression analysis

The assumption of outliers was tested using
Mahalanobis distance statistics, and none of the
critical values of the chi-square distribution fell
below the threshold value of p < 0.001(the
smallest value was 0.0024), indicated that there’s
no outlier 26, The Box-Tidwell procedure ¥’ was
used to test the linearity of the independent
variables to the logit of the dependent variable. A
Bonferroni correction ?° was applied to all
independent variables in the model, and
statistical significance was accepted when p <
0.0042. The results revealed that the relationship
between the independent variables and the logit
of the dependent variable was linear. The Pearson
correlation matrix between each pair of
independent variables revealed that the highest

correlation, with a value of 0.527 (below the cut-
off point of 0.8) 8, is between taste-and-sensory
perception and media advertisement influence,
indicated that no suspected multicollinearity
between independent variables existed 2°. Durbin-
Watson value is 1.615 (between 1.5-2.5),
indicated that the observations did not come from
repeated measurements or matched data 30,

Table 4 shows the simple binary logistic regression
analysis for the association between each
independent variables with unhealthy snacking
behaviour among the respondents. Two predictors
of unhealthy snacking behaviour were found
significant (p < 0.05). The media advertisements
influence x? (1, n = 422) = 19.429, p < 0.001, OR =
1.663, 95%Cl [1.314, 2.106], and the taste-and-
sensory perception x% (1, n = 422) = 35.544, p <
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0.001, OR = 2.338, 95%Cl [1.732, 3.156] were
positively associated with unhealthy snacking
behaviour. Nevertheless, those predictors of
unhealthy snacking behaviour with p < 0.20 in
simple binary logistic regression were selected for
subsequent multiple binary logistic regression
analyses. Therefore, three individual factors

(food preference, taste-and-sensory perception,
nutritional knowledge) and three environmental
factors (media advertisements influence,
perceived parental control, and easy accessibility)
with p < 0.20 were then included for
further multiple binary logistic regression analysis.

Table 4: Simple binary logistic regression analysis for the association between each independent

variable with unhealthy snacking behaviour (n = 422)

Crude OR

Factors (95% Cl) x2%stat. (df)? p-value
Individual factors
Socio-demographic characteristics
Age 0.930 0.837 (1) 0.360
(0.795 ; 1.088)
Gender
Female Reference
Male 1.258 1.031 (1) 0.311
(0.807 ; 1.961)
School type
Government Reference
Private 1.140 0.334 (1) 0.564
(0.730; 1.779)
Course
Sciences Reference
Non-sciences 1.262 1.012 (1) 0.317
(0.801 ; 1.988)
Food preference
Vegetarians Reference
Non- vegetarians 1.554 2.127 (1) 0.157
(0.844 ; 2.861)

Taste and sensory perception

Perceived self-efficacy

Cost/price sensitivity

Nutritional knowledge

Environmental factors
Media advertisements influence

Perceived parental control

Easy accessibility

2.338 35.544 (1) < 0.001
(1.732 ; 3.156)

1.055 0.253 (1) 0.615

(0.856 ; 1.299)
1.080 0.453 (1) 0.501

(0.863 ; 1.352)
1.264 3.386 (1) 0.067

(0.984 ; 1.623)
1.663 19.429 (1) < 0.001

(1.314 ; 2.106)

1.291 3.698 (1) 0.056
(0.994 ; 1.676)

1.205 2.289 (1) 0.132
(0.945 ; 1.536)

Footnote: n = sample size, OR = Odds Ratio, Cl = Confidence Interval, x? stat. = Chi-square stat., df = degrees of

freedom.
a[ikelihood Ratio (LR) test

Those variables with p < 0.2 in simple binary logistic regression were shortlisted into the final model.
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Table 5: Factors associated with unhealthy snacking behaviour. (n = 422)

Adjusted OR

Factors B SE Wald df Sig. (95% Cl)
Taste and sensory perception 0.789 0.180 19.259 1 < 0.001 2.202

(1.548 ; 3.133)
Nutritional knowledge 0.395 0.143 7.578 1 0.006 1.484

(1.120 ; 1.966)
Footnote: B = the estimated logit coefficient; SE = the standard error of the coefficient; Wald = [B/SE]?; Sig = the
significance level of the coefficient; Adjusted OR = Adjusted Odds Ratio, Cl = Confidence Interval
Results indicated that the six-predictor model was statistically significant x2(6, n= 422) = 47.20, p value < 0.001

Pseudo R-squared statistics:

- Cox & Snell R Square = 0.106

- Nagelkerke R Square = 0.157
Interaction: Wald test for interaction term, p-value = 0.05
Measures of goodness-of-fit:

- Hosmer and Lemeshow Test, p-value > 0.05

- Classification tables, 76.8% of the respondents are correctly classified.

- AUC=71.9%
Multiple binary logistic regression analysis

The six-predictor model of unhealthy snacking
behaviour was statistically significant x2 (6, n=422)
= 47.20, p < 0.001 and explained 15.7%
(Nagelkerke R Square = 0.157) of the total
variance of unhealthy snacking behaviour.
Furthermore, all possible two-way interactions
have examined. Wald test for all interaction terms,
p > 0.05, indicated that no interaction was found.
Furthermore, the goodness-of-fit of the overall
model was determined by the Hosmer-Lemeshow
goodness-of-fit statistic, which was not significant
(p = 0.297), indicated the dataset fits well with
the logistic regression model. The sensitivity,
specificity of the final model’s prediction were
calculated from the classification table. The final
model correctly predicted 76.8% of the
respondents whether they practised unhealthy
snacking behaviour, which implied the logistic
regression model was a good model. Additionally,
the discriminatory capacity of the model was
evaluated by the area under the receiver
operating curve (AUC) analysis, and the result was
71.9%. AUC between 70% to 80% indicated the
final model was fair to distinguish between those
with unhealthy snacking behaviour and those who
were not. Table 5 summarises the factors
associated with unhealthy snacking behaviour.
The result demonstrated that taste-and-sensory
perception (Adjusted OR = 2.202, 95%Cl [1.548,
3.133], p < 0.001) and nutritional knowledge
(Adjusted OR = 1.484, 95%Cl [1.120, 1.966], p <
0.05) have a positive association with unhealthy
snacking behaviour.

DISCUSSION

The present study found nearly a quarter (24.6%)
of college students in Kuching practised unhealthy
snacking behaviour. In this study, taste-and-
sensory perception and nutritional knowledge
were positively associated with unhealthy
snacking behaviour among respondents, whereas
other predictors of unhealthy snacking behaviour

were not significant. Similarly, the taste-and-
sensory perception was found to be positively
associated with unhealthy snacking behaviour
among Norwegian and Persian adolescents in
previous studies 223!, This is because unhealthy
foods were often tasty and associated with a high
level of food pleasure 2. Several studies have
demonstrated that taste-and-sensory perception
is one of the essential factors in consumers'
decision to purchase food 3338 and the majority
of consumers stated that it was difficult to
compromise the taste of food for healthier
reasons *. Because of adolescents' lack of risk
perception of NCDs 202! they tended to eat
unhealthy snacks because most of these snacks
were tasty and immediately satisfied their food
pleasure, without considering the health
consequences >0, Additionally, nutritional
knowledge was also positively associated with
unhealthy snacking behaviour among college
students in the present study. Evidence showed
that, despite understanding the definition of
unhealthy snacks and having a certain level of
nutritional knowledge, nearly a quarter of
Malaysian students engaged in unhealthy snacking
behaviour #'. These young people would rather
ignore nutritional knowledge in favour of their
eating behaviours and preferences “2, and their
snack choices were commonly influenced by other
factors such as convenience, cost, and so on 222443,
As a result, research has found that bridging the
knowledge-practice gap in nutrition education is
a challenge that a shift toward healthy eating
behaviours is necessary . Initiatives such as the
Integrated School Health Program (ISHP) and
KAFE@TEEN that translate knowledge into
action/practice could be worthwhile.
Implications for the stakeholders and
policymakers
¢ College administrators can strengthen the
implementation of the ISHP to promote
and practice healthy diet habits while
prohibiting the sale of unhealthy snacks
on the campus.
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e KAFE@TEEN can be used to educate young
people about nutrition and to promote
healthy eating behaviours. Meanwhile,
KAFE@TEEN should encourage young
people to put their nutritional knowledge
into practice and make healthier snack
choices in their daily diet.

o Food-related policymakers shall
strengthen the intervention of unhealthy
snack companies through food policies.
For instance, require them to give
commitments to reduce the sugar, fat,
and salt content in their products, as well
as improve the food labelling.

STUDY LIMITATIONS

This research was subject to several limitations.
First, it was a cross-sectional study. Therefore,
the temporal sequence between the factors and
unhealthy snacking behaviour was difficult to
determine, whereby the results in this study
unable to infer causality.

Second, although stratified random sampling was
used to select three private colleges and three
government colleges in Kuching, the survey was
conducted online. Only those who have access to
the internet were recruited to participate in this
study. Therefore, the sampling biased was a
major concern. Non-response biased occurred
among the respondents who have no access to the
internet because these college students may be
inherently different from other respondents. As a
result, these results cannot be generalised to the
whole Sarawak state as well as the country.
However, since the respondents were recruited
from six colleges; therefore, the sampling method
in this study might be more accurate than cluster
sampling for the same sample size in one college.

Third, while the self-administered questionnaire
was used as a data collection instrument, the
response biased cannot be avoided completely. A
one-month recall period was used in this study to
determine unhealthy snacking behaviour, which
could be influenced by recall bias.

To overcome the limitations of this study in the
future, a mixed-mode survey (both online and
paper surveys) using the same research
questionnaire for college students with and
without internet access at home may be required,
respectively. Furthermore, using a prospective
design with a self-reported snack diary may
reduce recall bias .

CONCLUSION

Unhealthy snacking behaviour among adolescents
is a growing public health concern because it is
one of the risk factor associated with diet-related
NCDs. Nearly a quarter of college students in
Kuching practised unhealthy snacking behaviour.
According to the findings, college students’
nutritional knowledge was not translated into

action/practice, and their snack choices were
influenced by taste-and-sensory perception.
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