International Journal of Biomedical and Clinical Sciences
Vol. 5, No. 1, 2020, pp. 5-19
http://www.aiscience.org/journal/ijbcs

American
Institute of
Science

$3» AIS

Knowledge, Awareness, Beliefs and Prevalence of
E-Cigarettes Usage Among Undergraduate
Students in a Private Medical College in Malaysia

Kleesha Perera, Siew Yuen Kay, Hanusha Rajenthiran,
Nurulnagihah Ibrahim®, Lim Ze Ming

Faculty of Medicine, Melaka-Manipal Medical College, Manipal Academic of Higher Education (MAHE), Melaka, Malaysia

Abstract

It known that 13.8% undergraduate students in Malaysia are using E-cigarettes and they have different views and perceptions
regarding this issue. Our objective is to determine the knowledge, awareness, beliefs and prevalence of the use of Electronic
cigarettes among undergraduate students in Malaysia and to determine the factors associated with knowledge, awareness,
beliefs and prevalence of the use of Electronic cigarettes among undergraduate students in Malaysia. A cross-sectional study
was conducted from September 2019 to October 2019 in Melaka-Manipal Medical College (MMMC). Data were collected
using self-administered questionnaire and online questionnaires designed in English. Chi square test and logistic regression
analysis were used. Level of significance was set at P < 0.05 and Odds ratio (OR) was calculated. 8.46% of undergraduate
students practice smoking E-cigarettes. In multiple logistic regression analysis, knowledge was the only significant association
with the practice of E-cigarettes (OR: 0.96; 95%CI 0.94-0.99; p-value 0.003). Younger aged students had a significant
association with knowledge on E-cigarettes compared to older aged students (OR: 0.05; 95%CI 0.01-0.47; p-value 0.024).
There was a significant association between students living in hostels and their belief towards E-cigarettes and students living
outside hostels (OR: 0.47; 95% CI 0.23-0.97; x*: 4.25; p-value 0.039). Foundation in Science students were significantly aware
of E-cigarettes (OR: 0.45; 95%CI 0.21-0.96; x*: 4.45; p-value 0.035). There was a significant association between male gender
and E-cigarette smoking compared to females (OR: 7.29; 95% CI: 2.00-26.47, p value: <0.001). Based on our study,
knowledge, male gender, family members who smoke and friends who smoke has an impact on E-cigarette smoking among
undergraduate students.
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in E-cigarettes contain nicotine, propylene glycol, glycerine,
and flavouring agents which are aerosolized, inhaled and
transported to the lungs. [2] Currently, it is actively used as a
smoking cessation aid and a substitute to conventional
cigarette smoking in many countries. [3]

1. Introduction

Electronic cigarettes are part of Electronic nicotine delivery
systems (ENDS) and electronic non-nicotine delivery
systems (ENNDS) which are battery operated devices that

have similar functions as traditional tobacco cigarettes. It is
commonly available with nicotine although some may be
non-nicotinic and obtainable in a variety of flavours and
contains other harmful chemicals. [1] The chemical mixture
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E-cigarette are commonly used in young adults, smokers, and
people who have recently quit smoking, according to reports
from centre of disease control and prevention [4] and it is
also noted to be common in older teens and college students
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who are trying it on experimental basis. [5, 6] The
universality of flavourings appears to be an attraction to the
teens and with poor enforcement of the law and restrictions
of the usage of E-cigarettes in social venues have led to the
rising popularity of E-cigarettes. [7] The use of E- cigarettes
in adolescents have been associated with older age, the male
gender, a higher income, addiction to smoking and having
friends who smoke, and despite the rampancy among the
users, they were awareness was unanimous. [8, 9]

According to a survey conducted from 2009 to 2013 in 10
countries by the International Tobacco Control Policy
Evaluation Project [ITC Project] the country with the highest
prevalence was Malaysia with a 14% usage. Reports also
revealed countries like the Republic of Korea and Australia
were at 7%, United States at 6%, United Kingdom at 4%,
Netherlands at 3%, Canada at 1% and lastly the least was
China with 0.05% [1]. The usages of these devices have been
banned in other countries such as India [10], Singapore,
Brazil and Uruguay [11]. Since E-cigarette have been around
for nearly a decade, the long-term side effects are
undetermined [12] however, according to the American
Thoracic Society, various motifs of pulmonary damage have
been reported and they are termed as vaping Associated
Pulmonary Illness (VAPI). These VAPI include acute
eosinophilic pneumonia, lipoid pneumonia, acute respiratory
distress syndrome and acute lung injury, acute and sub-acute
hypersensitivity pneumonitis, respiratory bronchiolitis-
associated pneumonitis and a few others. [13] The use of
ENNDS in healthy young non-smokers has also shown to
precipitate a transient impairment of vascular reactivity and
endothelial function. [14] This is suggestive of the need of
more studies to ensure the safety of the use of E-cigarettes
and the need for immediate regulations on its use.

The prevalence in adults engaged in the use of E-cigarettes in
Malaysia is 14% according to a cohort study done by the
International Tobacco Control (ITC) policy evaluation
project from 2009 to 2013 in adults aged 18 and above.[15]
In Malaysia, initially, a few states implemented the law to
ban the practice of E-cigarettes. [16] Nonetheless, in 2015,
there was a decrease in the number of E-cigarette users after
the government implemented the law stating that selling of
E-cigarette cartridges containing nicotine is strictly regulated
under Poison Act (1952) and Dangerous Drugs Act (1952).
[17, 18] In 2015 the Higher-Education Minister of Malaysia
announced a ban on E-cigarette use and tobacco smoking in
universities. [19] In 2017, a survey was conducted among
undergraduate students of health science course at
International Medical University, Malaysia regarding
awareness, perception, and prevalence of E-cigarettes. It was
found that 95% of the undergraduate students of health
science course at International Medical University, Malaysia

were aware and 13.8% had been using E-cigarettes and they
have different views and perceptions regarding this issue [19]
but to our knowledge there is a lack of understanding
regarding the knowledge, awareness, beliefs and the
prevalence of the wuse of E-cigarettes among the
undergraduate medical students in Malaysia thus our study
focuses on this aspect. It is important that we understand the
depth of knowledge, awareness, beliefs and prevalence of the
use of E-cigarettes among undergraduate medical students as
they are the future of the medical profession and as E-
cigarette is a practice commonly observed among the youth
population since the younger generation is easily influenced
by new technology.

Our objective is to determine the knowledge, awareness,
beliefs and prevalence of the use of Electronic cigarettes
among undergraduate students in a private medical college in
Malaysia and to determine the factors associated with
knowledge, awareness, beliefs and prevalence of the use of
Electronic cigarettes among undergraduate students in a
private medical college in Malaysia.

2. Methodology
2.1. Study Design and Study Population

The study conducted was a cross sectional approach,
conducted from September 2019 to October 2019.
Undergraduate students of Melaka Manipal Medical College,
a private institution located in Malaysia which consists of
two campuses, in Muar, Johor and Bukit Baru, Melaka was
part of this study. This campus consists of 3 courses,
Foundation in Science (FIS), Dentistry (BDS) and Medicine
(MBBS). For this study, students of MBBS and FIS are
chosen to compare the knowledge, awareness, beliefs and
prevalence of the use of e-cigarettes in students with pre-
clinical exposure and clinical exposure. There is a total of 4
batches in MBBS course and 2 batches in FIS course. In
Muar campus, there is one MBBS batch and the other 3
batches of MBBS are in Melaka campus whereas the FIS
students of 2 batches are also studying in Melaka campus.

2.2. Sample Size

In Malaysia, 14% of prevalence was recorded among the
adults for usage of the e-cigarettes [14]. The estimated total
population was 600 students. The number of samples taken
was n= 203 from the MBBS batch and FIS batch by using the
formula in the figure below:

n(calculated) = N
( ) X+ N—1
Z?2xP(1—P
x P( )

EZ
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Where;
Z: 95% confidence level (1.96)
P: expected prevalence or proportion (14%)

E: desired width of the confidence interval (5%)

n (calculated)

n(final) = 1 — (non — response)
(Finad) = 142
n(final) = 1430

Non-response: 30%

A total of 203 participants were chosen from a population of
600 MBBS and FIS student in Melaka Manipal Medical
College, they were chosen via purposive sampling, a non-
probability method.

Inclusive criteria of this study were 1) undergraduate students
2) willing to provide informed consent 3) students of Melaka
Manipal Medical College. Exclusive criteria were 1) students
on leave and/or not attending classes. 2) students suspended
by the university 3) students who do not wish to participate
in the study 4) incomplete questionnaire.

2.3. Data Collection

The data was collected by the distribution of questionnaires
during a lecture class to the targeted undergraduate students
in Melaka Manipal Medical College which involved students
from MBBS and an online questionnaire was used to collect
data from FIS. Students were given 30 minutes to read the
participant information and voluntarily participate in the
study and complete the informed consent and the
questionnaire.

This study investigates
independent and dependent variables. Independent variables
of this study were age, gender, ethnicity, nationality,
semester, living arrangement, socioeconomic status, monthly
allowance, smoking status of the student and smoking status
of his/ her family and/ or friends. Dependent variables were
as follows; knowledge, awareness, beliefs, and prevalence of
use. Data collected using self-administered
questionnaire, designed in English and consists of open-
ended, close-ended and multiple-choice questions. Survey
items were formulated based on previously published
articles. [20-25]

the association between the

were

The questionnaire was divided into 6 parts: 1) demographic
profile, 2) smoking status of participants, 3) knowledge, 4)
awareness, 5) beliefs and 6) prevalence of smoking E-
cigarettes by participants. Demographic profile includes age,
gender, nationality, ethnicity, living arrangement, semester of
study, socioeconomic status. Smoking status, knowledge,
awareness and belief section were designed as close-ended

questions. Smoking status of participants was identified by a
close-ended question with the choice of non-smoker, ex-
smoker and current smoker. Both ex and current smoker
choices were followed up by another close- ended question
with the choices of cigarettes used; E-cigarettes, tobacco or
both. Cronbach’s alpha coefficient was done and for
knowledge questions it was 0.454, awareness questions
0.543, belief questions 0.279 and prevalence questions 0.862.
For the knowledge section of the questionnaire, there were 7
statements regarding E-cigarette. Examples were “Electronic
cigarettes contain toxic chemicals”, “Nicotine in Electronic
cigarettes is extracted from tobacco”. For each statement,
participants can choose either “True”, “False” or “Not sure”.
Every “True” answer was given a score of 1, and for every
“False” and “Not sure” answer, a score of 0. The awareness
section of the questionnaire was made up of 8 questions.
Examples of questions were, “Have you heard of Electronic
cigarettes?”, and “Are you aware that e- cigarette is a
nicotine delivery system?” Participants were given the choice
of “Yes” and “No”. Participants’ beliefs regarding E
cigarettes were identified by 6 questions and statements, for
example, “E- cigarettes can help smokers to quit” and “Do
you think E cigarettes should be prohibited?” Each answer
was noted. Prevalence of smoking E-cigarettes were designed
as a multiple-choice question. It starts with the question
“Have you personally tried an E- cigarette?” Participants can
either choose “Yes “or “No”. Then, an instruction was given
to participants who were currently smoking to answer 3
follow up questions. First question, “When did you start
using E- cigarettes?” Participants can choose from 4 choices
ranging from “During the last 30 days” to “More than a year
ago”. Second question was “On average how frequently?”
There were 4 choices ranging from “Less than once per
month” to “Daily”. The last question was “Which is the main
reason why you use E- cigarettes?” Participants were given 8
choices to choose from. For example, “To completely stop
smoking” and “To replace tobacco use with E-cigarettes

L2

use .

2.4. Data Processing and Data Analysis

Data collected was entered into Microsoft Excel. Data was
then analysed using Epi Info version 7.1.5.0

In the study, qualitative data such as gender, nationality,
ethnicity, and residence, semester of study, monthly
household income, and monthly allowance, and smoking
status, questions on awareness, beliefs and prevalence were
analysed to derive frequency and percentage. For quantitative
data, like age, and knowledge, was analysed to derive mean
and range. Standard deviation (SD) was then calculated from
mean.

Level of significance was set at P = 0.05 multivariable
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analyses were carried out to calculate Odds Ratio (OR) for
the association between independent and dependent
variables.

Following statistical test was used in our study:

Table 1. Independent and dependent variables with statistical test.

3. Results

Table 2. Sociodemographic characteristics of undergraduates’ students (n=).
Variable n (%)

Age

<22 65(32.34)
22-25 4(1.99)
>25 132(65.67)
Mean (SD) 21.65(2.14)
Gender

Male 82(40.80)
Female 119(59.20)
Nationality

Malaysian 159(79.10)
Non-Malaysian 42(20.90)
Ethnicity

Malay 37(18.41)
Chinese 50(24.88)
Indian 67(33.33)
Others 47(23.38)
Residence

Hostel 160(79.60)
Non-Hostel 41(20.40)
Monthly household Income

<3000 35(17.41)
3001-6500 41(20.40)
6501-13000 68(33.83)
>13000 57(28.36)
Monthly Allowance

<1000 145(72.14)
1000-3000 52(25.87)
>3000 4(1.99)

Independent Variable Dependent Variable Statistical Test
Age Knowledge Chi Square test
Gender Knowledge Chi Square test
Ethnicity Knowledge Chi Square test
Nationality Knowledge Chi Square test
Monthly household income Knowledge Chi Square test
Monthly allowance Knowledge Chi Square test
Accommodation Knowledge Chi Square test
Semester Knowledge Chi Square test
Smoking status Knowledge Chi Square test
Family members smoking Knowledge Chi Square test
Friends smoking Knowledge Chi Square test
Independent Variable Dependent Variable Statistical Test
Age Awareness Chi Square test
Gender Awareness Chi Square test
Ethnicity Awareness Chi Square test
Nationality Awareness Chi Square test
Monthly household income Awareness Chi Square test
Monthly allowance Awareness Chi Square test
Accommodation Awareness Chi Square test
Semester Awareness Chi Square test
Smoking status Awareness Chi Square test
Family members smoking Awareness Chi Square test
Friends smoking Awareness Chi Square test
Independent Variable Dependent Variable Statistical Test
Age Beliefs Chi Square test
Gender Beliefs Chi Square test
Ethnicity Beliefs Chi Square test
Nationality Beliefs Chi Square test
Monthly household income Beliefs Chi Square test
Monthly allowance Beliefs Chi Square test
Accommodation Beliefs Chi Square test
Semester Beliefs Chi Square test
Smoking status Beliefs Chi Square test
Family members smoking Beliefs Chi Square test
Friends smoking Beliefs Chi Square test
Independent Variable Dependent Variable Statistical Test
s . Logistic
Awareness Practice e
Beliefs

2.5. Ethical Consideration

Participants were made aware by the informed consent that
entering the research study was completely voluntary. They
were able to withdraw at any time without any reason. All
information obtained was anonymous and confidentiality was
maintained by omitting participants roll number in the
analysis. This research was approved by the Research Ethics
Committee, Faculty of Medicine, Melaka-Manipal Medical
College, Malaysia.

Table 2 shows the sociodemographic characteristics of
undergraduate students. Age of the students were divided
into 3 groups in this study, 32.34% were less than 22 years,
1.99% were between the ages of 22 to 25, and the highest
percentage was 65.67% from ages more than 25. The mean
age was 21.65 years with a standard deviation of 2.14.
Majority of the students were females, 59.2% compared to
males, and 40.8%. 79.1% of students were Malaysians and
20.90% were non-Malaysians. The percentage of Indians
students in this study was 33.33%, followed by 24.88%
Chinese students, 23.38% of other ecthnicity, and 18.41%
Malay students. A high percentage of students, 79.6% were
living in the hostels compared to the students not living in the
hostels 20.4%. About 33.83% students had a monthly
household income of 6501-13000, followed by more than
13000 which were 28.36%, 3001-6500 with a percentage of
20.4% and lastly 17.41% students with less than 3000 as their
monthly household income. Monthly allowance for the
majority of our students were less than 1000 ringgit, which
was 72.14% followed by 1000 to 3000 ringgit, 25.87% and
more than 3000 ringgit which was 1.99%.
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Table 3. Prevalence of E-cigarette among undergraduate students.

Variables n (%)
Smoking status

Non smoker 178(88.56)
Current smoker

Electronic cigarettes 5(2.49)
Tobacco 1(0.50)
Both 12(5.97)
Ex-smoker

Electronic cigarettes 1(0.50)
Tobacco 3(1.49)
Both 1(0.50)
Family members smoking

Non smoker 143(71.14)
Electronic cigarettes 6(2.99)
Tobacco 34(16.92)
Both 18(8.96)
Friends smoking

Non smoker 41(20.40)
Electronic cigarettes 21(10.45)
Tobacco 11(15.92)
Both 128(79.60)
Personally tried e cigarettes

Yes 44(22.0)
No 156(78.0)
Smoking e cigarettes 17(8.46)
Start using e- cigarettes

Last 30 days 2(11.76)
More than one month ago but <6 months 2(11.76)
More than 6 months but <1 year ago 5(29.41)
More than 1 year ago 8(47.6)
Frequency of using e-cigarettes

Less than once per month 1(5.88)
Monthly 3(17.65)
Weekly 2(11.76)
Daily 11(64.71)
Reasons of using e cigarettes

To completely stop smoking 7(43.75)
To reduce tobacco consumption without completely stop smoking 7(43.75)
To replace tobacco use with e- cigarettes use 8(50.0)
To reduce the amount of money spent on tobacco 8(50.0)
To have convenience smoking wherever place 12(75.0)
To reduce troubles related to tobacco use 0(0)

To reduce health risks without stopping smoking tobacco 0(0)

To stop being nicotine addicted/ progressively reduce nicotine addiction 9(56.25)

Table 3 shows the prevalence of E-cigarette among
undergraduate students. The smoking status among
undergraduate student, 88.56% were non-smokers, current
smokers who smoke E-cigarettes were 2.49%, current
tobacco smoker was 0.5% and both tobacco as well as E-
cigarette smokers were 5.97%. For Ex E-cigarette smoker
it was 0.5%, ex tobacco smoker was 1.49% and ex-smoker
for both tobacco and E-cigarettes were 0.5%. There were
71.14% of non-smokers in family members whereas those
who smoke E-cigarette were 2.99%, tobacco smoker was
16.92%, both tobacco and e-cigarette smoker was 8.96%.
Among friends, 20.40% were non-smokers, 10.45% were
E-cigarette smokers, and 15.92% were tobacco smokers
and 79.6% were practicing for both tobacco and e-
cigarette smoking. 22% had personally tried E-cigarette
and 78% had never tried an e-cigarette. There was a total

of 8.46% undergraduate students who smoke E-cigarettes.

For descriptive purposes, we have divided the point of
initiating E-cigarette use amongst current smokers: 11% last
30 days, 11.76% more than one month ago but less than 6
months, 29.41% more than 6 months ago but less than 1 year
ago and 47.6% started using more than 1 year ago. Of the 17
participants who were using E cigarettes, 5.88% uses it less
than once per month, 17.65% uses it monthly, 11.76%
weekly and 64.71% daily. Amongst participants who were
smoking E- cigarettes, more than half (75%), have chosen “to
have convenience smoking wherever place” as a reason to
smoke. This was followed 56.25% who smoke e cigarettes to
stop being addicted to nicotine/ progressively reduce nicotine
addiction, 50% to replace tobacco use with E-cigarettes use,
and 50% to reduce the amount of money spent on tobacco.
43.75% to completely stop smoking and to reduce tobacco
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consumption without completely stop smoking. None of the
current smokers have chosen “to reduce troubles related to
tobacco use” and “to reduce health risk without smoking
tobacco” as a reason to start using E cigarettes.

Table 4. Frequency of Knowledge, Awareness and Belief in undergraduate

students.
Variable n (%)
Knowledge
Good 22(10.95)
Need to improve 179(89.5)
Awareness
Good 83(41.29)
Need to improve 118(58.71)

Variable n (%)
Beliefs

Good 53(26.37)
Need to improve 148(73.63)

Table 4 shows 10.95% of participants had good knowledge
while 89.5% needed to improve their knowledge; each
represents 22 and 179 participants respectively. 83
participants had good awareness with percentage of 41.29%
while 118 participants with 58.71% needed to improve their
awareness. Next, 53 participants equal to 26.37% had good
beliefs as the other 73.63% needed to improve their beliefs
that was corresponding to 148 participants.

Table 5. Frequency of knowledge of E-cigarette in undergraduate students.

Knowledge

Correct answer n (%)

Electronic Cigarettes contain toxic chemicals.

Electronic cigarettes contribute to the development of smoking- related disease.

Electronic cigarettes are cheaper than spending on normal tobacco.
Electronic cigarettes are banned in certain states in Malaysia.

Dependence potential of Electronic cigarettes is lower than tobacco smoking.
The harmful effect of electronic cigarettes is due to diethylene glycol.
Nicotine in Electronic cigarettes is extracted from tobacco.

165(82.09)
139(69.15)
93(46.27)
87(43.28)
83(41.29)
75(37.31)
74(36.82)

Table 5 shows 165 participants with percentage 82.09%
knew that E-cigarettes contain toxic chemicals. 75
participants that were equal to 37.31% knew the harmful
effects of E-cigarettes are due to diethylene glycol. 43.28%
representing 87 participants knew that E-cigarettes were
banned in certain states in Malaysia. For knowing that E-

cigarettes are cheaper than spending on normal tobacco, 93
participants equal to 69.15% answered correctly. 74
participants with percentage of 36.82% knew that nicotine in
E-cigarettes was extracted from tobacco. 41.29% from total
sample representing 83 participants knew that dependence
potential of E-cigarettes was lower than tobacco smoking.

Table 6. Frequency of awareness of E-cigarette in undergraduate students.

Awareness Yes n (%)
Have you heard of electronic cigarettes (E-cigarette)? 195(97.01)
Are you aware that an e-cigarette can be inhaled with different flavors (i.e. Peach)? 190(94.53)
Do e-cigarettes come with cartridges/tanks of different volumes/capacity? 182(90.55)
Are you aware that an e-cigarette can be inhaled with different additives (i.e. Nicotine)? 162(80.60)
Are you aware that an e-cigarette is nicotine delivery system? 155(77.11)
Are you aware that e-cigarette do not present with signs related to tobacco use (bad breath, yellow teeth, tobacco smell)? 134(66.67)
Are there electronic cigarettes which are nicotine free? 114(56.72)
Is there no combustion in an e-cigarette? 68(33.83)

Table 6 highlights one of the 4 main parts of our
questionnaire containing 8 questions on awareness. The
highest awareness amongst 201 participants was 97.01% for
“Have you heard of electronic cigarettes (E-cigarette)?” and
the lowest awareness rate was 33.83% for “Is there no
combustion in an e-cigarette?” The remaining questions had
a good awareness rate, over 50%, with 77.11% aware that an
e-cigarette is a nicotine delivery system, 80.60% aware that

an e-cigarette can be inhaled with different additives (i.e.
Nicotine), 56.72% aware that there are electronic cigarettes
which are nicotine free, 94.53% aware that an e-cigarette can
be inhaled with different flavors (i.e. Peach), 90.55% aware
that e-cigarettes come with cartridges/tanks of different
volumes/capacity and 66.67% aware that e-cigarette do not
present with signs related to tobacco use (bad breath, yellow
teeth, tobacco smell).

Table 7. Frequency of belief on E-cigarette in undergraduate students.

Belief Yes n (%)
It is important for physicians to be educated about e-cigarettes. 190 (94.53)
Electronic cigarettes can generate addiction. 182 (90.55)
Do you think that electronic cigarettes should be prohibited? 129 (64.18)
E-cigarettes are less dangerous than traditional cigarettes. 100 (49.75)
E-cigarettes can help smokers to quit. 93 (46.27)
Would you recommend the electronic cigarette as smoking cessation aid to anyone? 64 (31.84)
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Table 7 this part of our questionnaire contained 6 questions on
beliefs in regards to e-cigarettes. Among 201 participants 94.53%
believe that it is important for physicians to be educated about e-
cigarettes, 90.55% believe electronic cigarettes can generate
addiction, 64.18% believe that electronic cigarettes should be

prohibited, 49.75% believe e-cigarettes are less dangerous than
traditional cigarettes, 46.27% believe e-cigarettes can help
smokers to quit and 31.84% would recommend -electronic
cigarettes as smoking cessation aid to anyone.

Table 8. Association between age, gender, nationality, ethnicity, residence, batch, socioeconomic status, smoking status among family and friends toward
knowledge on E-cigarettes among undergraduate students.

. Knowledge q

Independent Variables Good n (%) ) OR (95% CI) Chi-Square P value
Age
22 3(4.62) 62(95.38) 0.05(0.05-0.47) - 0.024
22-25 17(12.88) 115(87.12) 0.15(0.02-1.12) - 0.093
>25 2(50) 2(50) 1(Reference)
Gender
Male 11(13.41) 71(86.59) 1.52(1.63-3.70) 0.87 0.352
Female 11(9.24) 108(90.76) 1(Reference)
Nationality
Malaysian 17(10.69) 142(89.31) 1.52(0.63-3.70) 0.87 0.352
International 5(11.90) 37(88.10) 1(Reference) -
Ethnicity
Malay 3(8.11) 34(91.89) 0.94(0.20-4.53) - >0.999
Chinese 10(20.00) 40(80.00) 2.69(0.78-9.26) 2.59 0.108
Indian 5(7.46) 62(92.54) 0.87(0.22-3.42) - >0.999
Others 4(8.51) 43(91.49) 1(Reference)
Residence
Hostel 18(11.25) 142(88.75) 1.17(0.37-3.67) - 0.099
Non-hostel 4(9.76) 37(90.24) 1(Reference)
Batch
FIS 3(7.32) 38(92.68) 0.59(0.16-2.08) - 0.577
MBBS 19(11.88) 141(88.13) 1(Reference)
Monthly household income
<RM3000 5(14.29) 30(85.71) 1.42(0.40-5.04) - 0.742
RM3001-RM6500 6(14.63) 35(85.37) 1.46(0.43-4.89) - 0.550
RM6501-RM13000 5(7.3) 63(92.65) 0.67(0.19-2.34) - 0.546
>RM13001 6(10.53) 51(89.47) 1(Reference)
Monthly allowance
<RM1000 13(8.97) 132(91.03) 0.30(0.03-3.05) - 0.329
RM1000-RM3000 8(15.38) 44(84.62) 0.54(0.05-5.92) - 0.514
>RM3000 1(25.00) 3(75.00) 1(Reference)
Family members smoking
Smoker 4(6.90) 54(93.10) 0.51(0.17-1.59) 1.37 0.242
Non smoker 18(12.59) 125(87.41) 1(Reference)
Friends smoking
Smoker 16(10.00) 144(90.00) 0.65(0.24-1.78) - 0.405
Non smoker 6(14.63) 35(85.37) 1(Reference)

Table 8 describes the association between the  that the odds of having good knowledge are 0.89 times less

sociodemographic profiles toward knowledge on E-cigarettes
among undergraduate students in a private medical college.
According to our study, the odds of having good knowledge is
less likely in the less than 22 years old age group compared to
the more than 25 years old group. Findings were significant
(95%CI 0.01-0.47; p-value 0.024). In comparison to 22-25
years age group, it was found that the odds of having good
knowledge were 0.15 times more compared to the students
above 25 years of age. Findings were not significant (95%CI
0.02-1.12; p-value 0.093). As for gender, it was found that the
odds of a male having good knowledge was 1.52 times more
likely than females. However, findings were not significant
(95%CI 0.63-3.70; x*0.87; p-value 0.352). The data showed

likely in Malaysian students as compared to International
students. Findings were not significant (95%CI 0.31-2.56; x?
0.05; p-value 0.823). The odds of having good knowledge
were 0.94 times less likely in Malays than Others. Findings
were not significant (95%CI 0.20-4.53; p-value >0.999). In
comparison with Chinese, the odds of having good knowledge
were 2.69 times more likely in Chinese compared to others.
The findings were not significant (95%CI 0.78-9.26; x* 2.59;
p-value 0.108,). The odds of having good knowledge were
0.87 times less likely in Indians compared to others. However,
findings were not significant (95%CI 0.22-3.42; p-
value: >0.999). Participants were categorized based on their
residence: Hostel and Non- hostel. The odds of having good
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knowledge were 1.17 times more likely in participants staying
in the hostel than those who do not. Findings were not
significant (P-value: >0.999, 95%CI: 0.37-3.67). The odds of
having good knowledge in FIS students are 0.59 times less
likely than MBBS. However, findings were not significant
(95%CI 0.16-2.08; p-value 0.578). The odds of having good
knowledge was 1.42 times more in the <RM3000 monthly
income group than the >RM13000 monthly income group.
Findings were not significant (95%CI: 0.43-4.89; p- value
0.550). The odds of having good knowledge were 1.46 times
more likely in the income group of RM 3001 to RM 6500.
However, findings were not significant (95%CI: 0.19-2.34; p-
value 0.546). As for the income group of RM6501 to
RM13000, the odds of having good knowledge is 0.67 times
less likely compared to the >RM 13000 income group and this

finding is not significant as well (95% CI 0.19-2.34; p-value
0.564). It was found that the odds of having good knowledge
was 0.30 times less likely in <RM1000 monthly allowance
group than >RM13000. Findings were not significant (95%CI
0.03-3.05; p- value 0.329). The odds of having good
knowledge was 0.54 times less likely in the RM1000 to
RM3000 allowance group compared to the >RM3000.
However, findings were not significant (95%CI: 0.05 to 5.92;
p- value 0.514). The odds of having good knowledge were
0.51 times less likely in family who smoke than those who do
not. However, findings were not significant (95%CI 0.17-
0.242; x* 1.37; p-value: 6.90). The odds of having good
knowledge were 0.65 times less likely in participants with
friends who smoke than those who do not. However, findings
were not significant (95%CI 0.24-1.78; p-value 0.405).

Table 9. Association between age, gender, nationality, ethnicity, residence, batch, socioeconomic status, smoking status among family and friends toward
beliefs on E-cigarettes among undergraduate students.

Independent Variables ]éf)l(':;fsn D Need o Improven %)~ OR©3%CD Chi-Square P value
Age

<22 16(24.62) 49(75.38) 0.91(0.46-1.79) 0.08 0.775
22-25 2(50.00) 2(50.00) 2.77(0.38-20.43) 0.298
>25 35(26.52) 97(73.48) 1(Reference)

Gender

Male 26(32.93) 93(67.07) 0.57(0.30-1.07) 3.07 0.080
Female 27(21.85) 55(78.15) 1(Reference)

Nationality

Malaysian 43(27.04) 116(72.96) 1.19(0.54-2.62) 0.18 0.672
International 10(23.81) 32(76.19) 1(Reference)

Ethnicity

Malay 16(43.24) 21(56.76) 2.49(0.98-6.37) 3.74 0.053
Chinese 10(20.00) 40(80.00) 1.02(0.38-2.72) 0.00 0.964
Indian 16(23.88) 51(76.12) 1.03(0.43-2.47) 0.00 0.953
Others 11(23.40) 36(76.60) 1(Reference)

Residence

Hostel 37(23.13) 123(76.88) 0.47(0.23-0.97) 4.25 0.039
Non-hostel 16(39.02) 25(60.98) 1(Reference)

Batch

FIS 10(24.39) 31(75.61) 0.88(0.40-1.94) 0.10 0.747
MBBS 43(26.88) 117(73.13) 1(Reference)

Monthly household income

<3000 13(37.14) 22(62.86) 1.28(0.53-3.10) 0.30 0.584
3001-6500 6(14.63) 35(85.37) 0.37(0.13-1.04) 3.70 0.054
6501-13000 16(23.53) 52(76.47) 0.67(0.30-1.47) 1.01 0.314
>13000 18(31.58) 39(68.42) 1(Reference)

Monthly Allowance

<1000 39(26.90) 106(73.10) 1.10(0.11-10.93) 0.999
1000-3000 13(25.00) 39(75.00) 1.00(0.10-10.47) 0.999
>3000 1(25.00) 3(75.00) 1(Reference)

Family members smoking

Smoker 14(24.14) 44(75.86) 0.85(0.42-1.72) 0.21 0.648
Non smoker 39(27.27) 104(72.73) 1(Reference)

Friends smoking

Smoker 43(26.88) 117(73.13) 1.14(0.52-2.52) 0.10 0.747
Non smoker 10(24.39) 31(75.61) 1(Reference)

Table 9 showing the association between age, gender,
nationality, ethnicity, residence, batch, socioeconomic status,
smoking status among family and friends towards beliefs on E-
cigarette among undergraduate students. In participants <22
years compared to > 25 years participants; it was 0.91 times

more likely to have correct beliefs but with no significant
association (95% CI 0.46-1.79; x> 0.08; p-value 0.775).
Compared to >25 years participants, 22-25 years participants
were 2.77 times more likely to have correct beliefs also with no
significant association (95% CI 0.38-20.43; p-value 0.298).
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Males were 0.57 times more likely to have better beliefs
compared to female with no significant association (95% CI
0.30-1.07; x* 3.07; p-value 0.080). Malaysians were 1.19 times
more likely to have correct beliefs compared to International
students however there was no significant association (95% CI
0.54-2.62; x* 0.18; p-value 0.775). Compared to Other
ethnicities, Malays are 2.49 times more likely to have good
beliefs (95% CI 0.98-6.37; x> 3.74; p-value 0.053), Chinese
were 1.02 times more likely to have good in beliefs (95% CI
0.38-2.72; x2 0.00; p-value 0.964), and Indians were 1.03 times
more likely to have good beliefs (95% CI 0.43-2.47; x* 0.00; p-
value 0.953) however none of these associations were
significant. Students living in hostels were 0.47 times more
likely to have good beliefs compared to students living outside
the hostels (95% CI 0.23-0.97; x* 4.25; p-value 0.039) moreover,
this association was significant. Compared to students studying
MBBS, FIS students were 0.88 times more likely to have better
beliefs (95% CI 0.4-1.94; x* 0.10; p-value 0.747) however this
association wasn’t significant. Compared to the highest monthly
household income (> RM 13001), families earning <RM 3000

were 1.28 times more likely to have good beliefs (95% CI 0.53-
3.10; x* 0.30; p-value 0.584), families earning RM 3001-6500
were 0.37 times more likely to have good beliefs (95% CI 0.13-
1.04; x* 3.70; p-value 0.054) and families earning RM 6501-RM
13000 were 0.67 times more likely to have good beliefs (95% CI
0.3-1.47; x*> 1.01; p-value 0.314) however none of these
associations were significant. As compared to highest monthly
allowance category (> RM 3000), <RM 1000 category were 1.1
times more likely to have good beliefs (95% CI 0.11-10.93; p-
value 0.999) whereas RM 1000-RM 3000 category were 1 times
more likely to have good beliefs (95% CI 0.10-10.47; p-value
0.999) but none of these associations were significant. Students
who had family members who smoke were 0.85 times more
likely to have good beliefs compared to those with no members
in the family who smoke (95% CI 0.42-1.72; x* 0.21; p-value
0.648) but this association was not significant. Students with
friends who smoke were 1.14 times more likely to have good
beliefs compared to students with no friends who smoke (95%
CI 0.52-2.52; x* 0.10; p-value 0.747) but neither was this a
significant association.

Table 10. Association between age, gender, nationality, ethnicity, residence, batch, socioeconomic status, smoking status among family and friends toward
awareness on E-cigarettes among undergraduate students.

Awareness

Independent Variables Good n (%) Nz o i Do () OR (95% CI) Chi-Square P value
Age

<22 20(30.77) 45(69.23) 0.44(0.06-3.38) 0.64 0.423
22-25 61(46.21) 71(53.79) 0.86(0.12-6.28) 0.02 0.881
>25 2(50.00) 2(50.00) 1(Reference)

Gender

Male 47(57.32) 35(42.68) 3.096(1.72-5.57) 0.88 0.349
Female 36(30.25) 83(69.75) 1(Reference)

Nationality

Malaysian 63(39.62) 96(60.38) 0.72(0.36-1.43) 0.88 0.349
International 20(47.62) 22(52.38) 1(Reference)

Ethnicity

Malay 18(48.65) 19(51.35) 1.17(0.49-2.78) 0.13 0.717
Chinese 15(30.00) 35(70.00) 0.53(0.23-1.22) 224 0.13
Indian 29(43.28) 38(56.72) 0.94(0.45-2.00) 0.02 0.882
Other 21(44.68) 26(55.32) 1(Reference)

Residence

Hostel 64(40.00) 96(60.00) 0.77(0.39-1.54) 0.54 0.462
Non-Hostel 19(46.34) 22(53.66) 1(Reference)

Batch

FIS 11(26.83) 30(73.17) 0.45(0.21-0.96) 445 0.035
MBBS 72(45.00) 88(55.00) 1(Reference)

Monthly household income

<RM3000 17(48.57) 18(51.43) 1.13(0.48-2.62) 0.08 0.782
RM3001-RM6500 16(39.02) 25(60.98) 0.76(0.34-1.73) 0.42 0.516
RM6501-RM13000 24(35.29) 44(64.71) 0.65(0.32-1.34) 1.38 0.241
>RM13001 26(45.61) 31(54.39) 1(Reference)

Monthly allowance

<RM1000 57(39.31) 88(60.69) 0.65(0.09-4.73) 0.19 0.666
RM1000-RM3000 24(46.15) 28(53.85) 0.86(0.11-6.56) 0.02 0.882
>RM3000 2(50.00) 2(50.00) 1(Reference)

Family members smoking

Smoker 23(39.66) 35(60.34) 0.91(0.49-1.69) 0.09 0.764
Non smoker 60(41.96) 83(58.04) 1(Reference)

Friends smoking

Smoker 69(43.13) 91(56.88) 1.46(0.71-3.00) 1.085 0.298
Non smoker 14(34.15) 27(65.85) 1(Reference)
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Table 10 shows the association between social demographic
profile of participants and their awareness on E-cigarettes. It
was seen that students less than 22 years of age were 0.44
times less likely to be aware of E-cigarettes compared to
students over 25 years of age but this association was not
significant (95%CI 0.06-3.38, x> 0.64; p-value 0.423).
Students between the ages 22 and 25 years were 0.86 times
less likely to be aware of E-cigarettes also with no significant
association (95%CI 0.12-6.28, x* 0.02; p-value 0.881). Males
were 3.10 times more likely to be aware of E-cigarettes
compared to females but this was of no significant
association (95%CI 1.72-5.57; x*> 0.88; p-value 0.349).
Malaysians were 0.72 times less likely to be aware of E-
cigarettes compared to International students but there was
no significant association (95%CI 0.12-6.28; x* 0.88; p-value
0.349). Malay students were 1.17 times more likely to be
aware of E-cigarettes compared to Other students with no
significant association (95%CI 0.49-2.78; x> 0.13; p-value
0.717) while Chinese students were 0.53 times less likely to
be aware of E-cigarettes compared to Other students with no
significant association (95%CI 0.23-1.22; x> 2.24; p-value
0.13) and Indian students were 0.94 times less likely to be
aware of e-cigarettes compared to Other students but there
was no significant association (95%CI 0.45-2.00; x> 0.02; p-
value 0.882). Students residing in the hostel were 0.77 times
less likely to be aware of E-cigarettes compared to students
not residing in the hostel but there was no significant
association (95%CI 0.39-1.54; x> 0.54; p-value 0.462).
Students of FIS were 0.45 times less likely to be aware of E-
cigarettes compared to MBBS students with a significant

association (95%CI 0.21-0.96; x> 4.45; p-value 0.035).
Students with a household income of less than RM 3000
were 1.13 times more likely to be aware of E-cigarettes
compared to a student with a household income greater than
13001, a household income between RM 3001 to RM 6500
were 0.76 times less likely to be aware of E-cigarettes
compared to a house with an income greater than RM 13001,
and a household income between RM 6501 and RM 13000
were 0.65 times more likely to be aware of E-cigarettes
compared to household with an income more than RM 13001
but none of these associations were significant (95%CI 0.48-
2.62; x> 0.08; p-value 0.782)(95%CI 0.34-1.73; x20.42; p-
value 0.516)(95%CI 0.32-1.34; x> 1.38; p-value 0.241)
respectively. Students receiving a monthly allowance less
than RM 1000 were 0.65 times less likely to be aware of E-
cigarettes compared to those with an allowance greater than
RM 3000 and students with an allowance between RM 1000
and RM 3000 were 0.86 times less likely to be aware of E-
cigarettes but these associations were not significant (95%CI
0.09-4.73; x* 0.19; p-value 0.666) (95%CI 0.11-.6.56; x20.02;
p-value 0.882). Students who have family members who
smoke were 0.91 times less likely to be aware of E-cigarettes
compared to students who have no family members who
smoke but this association was not significant (95%CI 0.49-
1.69; x2 0.09; p-value 0.764) and students with friends who
smoke were 1.46 times more likely to be aware of E-
cigarettes compared to students with friends who were non-
smokers, but there was no significant association (95%CI
0.71-3.00; x> 1.085; p-value 0.298).

Table 11. Association between age, gender, nationality, ethnicity, residence, batch, socioeconomic status, smoking status among family and friends toward
current smoking of E-cigarettes among undergraduate students.

Smoking E cigarettes

Independent Variables Yes n (%) No n (%) OR (95% CI) Chi-Square P value
Age

<22 5(7.69) 60(92.31) 0.25(0.02-2.87) 0.311
22-25 10(7.58) 122(92.42) 0.25(0.02-2.59) 0.289
>25 1(25) 3(75) 1(Reference)

Gender

Male 13(15.85) 69(84.15) 7.29(2.00-6.47) <0.001
Female 3(2.52) 116(97.48) 1(Reference)

Nationality

Malaysian 10(6.29) 149(93.71) 0.40(0.14-1.18) 2.90 0.089
International 6(14.29) 36(85.71) 1(Reference)

Ethnicity

Malay 3(8.11) 34(91.89) 0.74(0.16-3.33) 0.15 0.695
Chinese 1(2) 49(98) 0.17(0.02-1.53) - 0.105
Indian 7(10.45) 60(89.55) 0.98(0.29-3.30) 0.00 0.974
Others 5(10.64) 42(89.36) 1(Reference)

Accommodation

Hostel 15(9.38) 145(90.63) 4.14(0.53-32.28) 0.202
Non-hostel 1(2.44) 40(97.56) 1(Reference)

Batch

FIS 2(4.88) 39(95.12) 0.53(0.12-2.45) 0.534
MBBS 14(8.75) 146(91.25) 1(Reference)

Monthly household income
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Smoking E cigarettes

Independent Variables Yes n (%) No n (%) OR (95% CI) Chi-Square P value
<RM3000 4(11.43) 31(88.57) 1.10 (0.29-4.20) - 0.099
RM 3001- RM 6500 0 41(100) 0(Uncertain) - 0.039
RM 6501- RM 13000 6(8.82) 62(91.18) 0.82(0.25-2.71) 0.10 0.748
RM >13001 6(10.53) 51(89.47) 1(Reference)

Monthly allowance

<RM 1000 10(6.9) 135(93.1) 0.22(0.02-2.34) - 0.267
RM 1000- RM 3000 5(9.62) 47(90.38) 0.32(0.03-3.68) - 0.373
>RM 3000 1(25) 3(75) 1(Reference)

Family members smoking

Smoker 6(10.34) 52(89.66) 1.53(0.53-4.44) 0.63 0.426
Non smoker 10(6.99) 133(93.01) 1(Reference)

Friends smoking

Smoker 16(10.00) 144(90.00) uncertain - 0.046
Non smoker 0 41(100.00) 1(Reference)

Table 11 shows the association of sociodemographic profile
and the practice of e- cigarettes in undergraduate students.
Students aged less than 22 years and between 22 to 25 years
were 0.25 times less likely to smoke e-cigarette compared to
those who were more than 25 years of age. However, this
association was not significant as the p value of both the
associations were 0.311 and 0.289 respectively (95% CI for
22 years: 0.02-2.87; 95% CI for 22-25 years: 0.02-2.59). It is
noted that males were 7.29 times more likely to smoke e-
cigarettes compared to female students. There was a
significant association between male gender and E-cigarette
smoking (95% CI: 2.00-26.47, p value: <0.001). Malaysian
students were 0.40 times less likely to smoke e-cigarettes
compared to international students (95% CI: 0.14-1.18; x2:
2.90; p value: 0.089). This association was not significant.
Based on this study, Malay students were 0.74 times less
likely to smoke E-cigarette compared to Other ethnicities
(95% CI: 0.16-3.33; x2: 0.15; p value: 0.695). There was no
significant association between Malay students and smoking
E-cigarettes. Next, Chinese students were 0.17 times less
likely to smoke e-cigarettes compared to Other ethnicities
(95% CI: 0.02-1.53; p value: 0.105). Chinese students were
not significantly associated to smoking e-cigarettes. Indian
students were 0.98 times less likely to smoke e-cigarettes
compared to Other ethnicities (95% CI: 0.29-3.30; x2: 0.00; p
value: 0.974). There was no significant association between
Indian students and smoking e-cigarette. Students who stay
in the hostel were 4.14 times more likely to smoke e-
cigarettes (95% CI: 0.53-32.28; p value: 0.202). There was
no significant association between students staying in the

hostel and smoking e-cigarettes. Furthermore, FIS students
were 0.53 times less likely to smoke e-cigarettes compared to
MBBS students (95% CI: 0.12-2.45; p value: 0.534). In
conclusion, there was no significant association of FIS
students and smoking e-cigarettes. Students with monthly
household income <RM 3000 were 1.10 times more likely to
smoke e-cigarettes compared to those who have a household
income >RM 13001 (95% CI: 0.29-4.20; p value: 0.099).
However, this association is not significant. Besides, students
with monthly household income of RM 3001- 6500 the
association was uncertain compared to those who have a
household income >RM 13001. Lastly, those with RM 6501-
13000 monthly household income, were 0.82 times less
likely to smoke E-cigarettes compared to those who have a
household income >RM 13001 but this association was not
significant (95% CI: 0.25-2.71; p value: 0.748). Students
with monthly allowance of <RM 1000 were 0.22 times less
likely to smoke E-cigarette compared to those receiving >RM
3000, but this association was not significant (95% CI: 0.02-
2.34; p value: 0.267). Moreover, students receiving RM
1000-3000 per month were 0.32 times less likely to smoke E-
cigarette compared to those receiving >RM 3000, and this
was also not a significant association (95% CI: 0.03-3.68; p
value: 0.373). In addition, students with family members who
smoke are 1.53 times more likely to smoke E-cigarettes
compared to family members who were non-smokers.
However, this was not a significant association (95% CI:
0.53-4.44; x2: 0.63; p value: 0.426). Students with friends
who smoke had an uncertain association with smoking E-
cigarettes.

Table 12. Multiple logistic regression analysis of practice of E-cigarettes between knowledge, awareness and belief.

Independent Variable OR (95% CI) Standard Error P value
Knowledge 0.96(0.94-0.99) 0.01 0.003
Awareness 1.00(0.98-1.2) 0.01 0.764
Beliefs 0.99(0.96-1.00) 0.01 0.175

Table 12 shows an association between knowledge,
awareness, and belief towards practice of E cigarettes. There
was a significant negative association between knowledge

and practice of E cigarettes with odds ratio 0.96 (95%CI
0.94- 0.99) and p-value 0.003. Knowledge as a protective
factor towards practicing of E cigarettes this was suggestive
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of the fact that if students had greater knowledge, they were
less likely to practice E-cigarette smoking. Between
awareness and practice of E cigarettes, there was no
association since the odds ratio value is 1 (95% CI 0.98-1.2)
with p-value 0.764. However, this association was not
significant. There was a negative association between beliefs
and practice of E cigarettes, this makes belief a protective
factor towards practicing of E cigarettes with odds ratio 0.99
(95% CI: 0.96-1.00) and p-value equal to 0.175. This was a
significant association between these two variables. For all
the independent variables, the standard error was 0.01.

Table 13. Association between knowledge and awareness, and association
between knowledge and beliefs.

Variables Coefficient (r) P-value
Awareness/ Knowledge 0.26 0.0002
Belief/ Knowledge 0.20 0.0045

Table 13 shows the association between knowledge and
awareness and also knowledge with beliefs. The association
between knowledge and awareness was a positive one with r
value of 0.26. However, the magnitude of correlation is little.
This association was significant (P value: < 0.001). The
association between knowledge and awareness was also
positive with r value of 0.20. The magnitude of correlation
was little and findings were significant (P-value: 0.005).

4. Discussion

The study we conducted was a cross-sectional study with the
purpose of determining the knowledge, awareness, beliefs
and practice of Electronic cigarettes amongst undergraduate
medical students in Malaysia. The second objective of this
study was to determine the factors associated with
knowledge, awareness, beliefs and practice of Electronic
cigarettes among our participants.

We found that the majority of our participants (89.5%) have
poor knowledge in relation to E-cigarettes. The result was
consistent with a study done on health care professionals by
Pepper et al which showed that 83% of their participants
knew little to nothing about E- cigarettes. [27] We have
found 69.15% of our participants agreed that E-cigarettes
contributed to the development of smoking- related diseases.
This finding could be compared to the result of a study done
on public health residents in Europe. In that study, 82.2% of
participants associated nicotine with diseases related to
smoking; 59.1% believed that it contributes to lung cancer
and 72.7% indicated its role in the development of
atherosclerosis. [23]

In our study, we found that 8.46% are currently practicing
smoking of E-cigarettes and 22% are personally had tried the
E-cigarettes. Based on a study conducted in International

Medical University, Malaysia they found that 13.8% students
of Health Science course were practicing E-cigarette
smoking. [19] Besides, another study conducted among adult
population in KOSPEN area of Kuching district, Sarawak,
Malaysia found that 11.2% were practicing E cigarettes. [28]

Our study has highlighted that 41.29% of respondents had
good awareness, which was relatively low to results (65.6%)
found by a study done in Pakistan amongst medical students.
That study also showed that most participants, who were
aware, gained their information from the internet followed by
acquaintances. [20] By comparison, our study found that
almost all our participants (97.01%) have heard of E-
cigarettes and this was consistent with results found in
another study done among health science students in
International Medical University in Malaysia where 95% of
their respondents were aware of the existence of E-cigarettes.
(20]

In our study, it was found that only 26.37% of our
participants have good beliefs in regards to E- cigarettes. As
many as 46.27% participants believed that E-cigarettes can
help smokers to quit. In a study done among medical students
in Pakistan, only 27.4% of participants believe the same. [29]
However, in a study done on medical student, it was found
that most of the students who were using E cigarettes (75%)
claimed that it had no effect on tobacco addiction. [30] It was
found that 49.75% of our participants believed that E-
cigarettes were less toxic compared to traditional cigarettes.
In a survey conducted online with 3587 participants, it was
found that 40% of the participants used E- cigarettes to try
safer alternatives to tobacco. [31] In a US study, only 12.4%
of the medical students agreed that they were confident
enough to talk to patients about E- cigarettes. [27] Therefore
it is important for physicians to be educated about E-
cigarettes and our study showed that 94.53% of our
participants belief the same.

There are many factors that could be associated with the
usage of E-cigarettes in undergraduate students such as
students who recently quit smoking, trying it on experimental
basis, older age, the male gender, a higher income, addiction
to smoking and having friends who smoke. [4][5][6][8][9]
This study showed that males were significantly more likely
to smoke E-cigarettes compared to females. This finding is
especially relatable to Malaysia as in the Asian culture, as
smoking is considered a taboo for females. It is known that
Malaysians are a collective community in which social norms
influence the personal choice of an individual. [32] However,
the study among university students in Malaysia also stated
that males were less likely of using E-cigarettes when
compared to females. [19] Based on a study conducted to
determine the prevalence and associated factors of ever use
of electronic cigarettes in public hospitals and health clinics
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in Malaysia, it was found that males of 18-34 years are 4
times more likely to use E-cigarette compared to older males.
[19] Other factors associated, according to a study conducted
to identify the use of e-cigarettes among university students
in Malaysia were, family members and friends who smoke.
[19] However, these factors had a non-significant association
in our study.

In this research, we studied the association between
knowledge, awareness, belief and use of e-cigarettes. Based
on our study, there was a significant negative association
between knowledge and practice of E cigarettes which
indicated that if students have a greater knowledge, they were
less likely to use e-cigarette. In a previous study done among
adolescent, no significant differences were found between
never- and ever-users of e-cigarettes on a composite
knowledge score or any of the individual knowledge items.
Compared to never-users, e-cigarette users were significantly
less likely to worry about the health risks of e-cigarettes, less
likely to think that e-cigarettes would cause negative health
consequences, and less likely to believe that e-cigarette use
would lead to addiction. [9] The study among Healthcare
Professionals in Greece also showed that most of the
healthcare professional reluctant to recommend
electronic cigarettes to help population of smokers for
cessation of tobacco smoking. [22] We found that there was
no significant association between belief, awareness towards
e-cigarettes and use of e-cigarettes. However, previous study
among public in Saudi Arabia showed that 93.6% (vast
majority) of the e-cigarette users had awareness toward e-
cigarettes. [20]

was

There were few limitations in our study. We conducted this
study in 6 weeks and our study was a cross-sectional study
which only allowed us to observe participants at one point in
time. Therefore, we were unable to observe the effect of time
on the changes in participants’ knowledge, awareness,
beliefs, and practice. Besides that, our study was only done in
one private medical college; hence the findings cannot be
generalized to other settings. Furthermore, there was very
little participation from final year students in comparison to
their junior counterparts. This might affect the results as final
year students might have different knowledge, beliefs and
awareness.

In this study, most students were having good awareness
towards e-cigarettes but had limited knowledge. Hence,
education via the media ads, campaign or incorporation of
knowledge into the curriculum would be ideal. In general,
more studies have to be done to assess knowledge,
awareness, beliefs and practice in undergraduate students.
Accordingly, researchers could include more final year
students and also health professionals to access the same.
Qualitative research should be used to explore the reasons as

to why people engage in the practice of E- cigarette smoking.

5. Conclusion

Based on our study, the prevalence of E-cigarette among
undergraduate students is 8.46%. Only knowledge and the
practice of E-cigarette showed a significant association. Males
were significantly more likely to practice the use of E-cigarette.
Hence, education via the media ads, campaign or incorporation
of knowledge into the curriculum would be an ideal method to
reach out to the student population and to improve their
knowledge and awareness in regards to the E-cigarette.

Acknowledgements

We were able to succeed in accomplishing this study thanks
to the patience and guidance bestowed upon us by the
wonderful Prof. Dr. Adinegara Lutfi Abas (Dean of the
Faculty of Medicine & Head of department of Community
Medicine), Prof. Dr. Htoo Htoo Kyaw Soe (Department of
Community Medicine, MMMC), Associate Prof Dr. Sujata
Khobragrade (Department of Community Medicine,
MMMC) and Assistant Prof. Dr. Mila Nu Nu Htay
(Department of Community Medicine, MMMC).
Furthermore, we would like to warmly express our
appreciation towards all the willing participants of our study.
Last but not least, we would like to thank the Research Ethics
Committee, Faculty of Medicine, Melaka Manipal Medical
College (MMMC) for approving our research.

References
[1] NIDA. (2019, September 23). Electronic Cigarettes (E-
cigarettes). Available from:

https://www.drugabuse.gov/publications/drugfacts/electronic-
cigarettes-e-cigarettes on 2019, September 25.

[2] Mohamed M, Rahman A, Jamshed S, Mahmood S.
Effectiveness and safety of electronic cigarettes among sole
and dual user vapers in Kuantan and Pekan, Malaysia: a six-
month observational study. BMC Public Health. 2018; 18 (1).

[3] Grana RA, Ling PM. Smoking revolution? A content analysis
of electronic cigarette retail websites. Am J Prev Med. 2014;
46: 395-403.

[4] Schoenborn CA, Gindi RM. Electronic cigarette use among
adults: United States, 2014. London: NCHS Data Brief; 2015.

p. L.

[5] Centres for Disease Control and Prevention. (CDC). Notes
from the field: electronic cigarette use among middle and high
school students-United States, 2011-2012. MMWR. 2013; 62:
729-30.

[6] Sutfin EL, McCoy TP, Morrell HE, Hoeppner BB, Wolfson
M. Electronic cigarette use by college students. Drug Alcohol
Depend. 2013; 131: 214-21.



18

[7]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Kleesha Perera et al.: Knowledge, Awareness, Beliefs and Prevalence of E—Cigarettes Usage Among
Undergraduate Students in a Private Medical College in Malaysia

Lee YO, Kim AE. ‘Vape shops’ and ‘E-cigarette lounges’ open
across the USA to promote ENDS. Tob Control 2015; 24: 410-2.

Perikleous EP, Steiropoulos P, Paraskakis E, Constantinidis
TC, Nena E. E-cigarette use among adolescents: An overview
of the literature and future perspectives. Front Public Health
2018; 6: 86.

Rohde JA, Noar SM, Horvitz C, Lazard AJ, Cornacchione
Ross J, Sutfin EL, et al. The role of knowledge and risk beliefs
in adolescent E-cigarette use: A pilot study. Int J Environ Res
Public Health 2018; 15: E830.

Mullin, Gemma (18 September 2019). "CRACKDOWN India
BANS e-cigarettes after 7 vaping deaths as global backlash
gathers pace". The Sun.

Beard, Emma; Shahab, Lion; Cummings, Damian M.; Michie,
Susan; West, Robert (2016). "New Pharmacological Agents to
Aid Smoking Cessation and Tobacco Harm Reduction: What
Has Been Investigated, and What Is in the Pipeline?" (PDF).
CNS Drugs. 30 (10): 951-83. doi: 10.1007/s40263-016-0362-
3. ISSN 1172-7047. PMID 27421270.

Breland, A.; Spindle, T.; Weaver, M.; Eissenberg, T. Science
and Electronic Cigarettes: Current Data, Future Needs. J.
Addict. Med. 2014, 8, 223-233. [CrossRef] [PubMed].

Carlos W, Crotty Alexander L, Gross J, Dela Cruz C, Keller J,
Pasnick S et al. Vaping Associated Pulmonary Illness (VAPI).
American Journal of Respiratory and Critical Care Medicine
[Internet]. 2019; Available from:
https://www.atsjournals.org/doi/pdf/10.1164/rccm.2007P13

Caporale A, Langham M, Guo W, Johncola A, Chatterjee S,
Wehrli F. Acute Effects of Electronic Cigarette Aerosol
Inhalation on Vascular Function Detected at Quantitative
MRI. Radiology [Internet]. 2019; 293 (1): 97-106. Available
from: https://pubs.rsna.org/doi/abs/10.1148/radiol.2019190562

Gravely S, Fong GT, Cummings KM, et al. Correction:
Gravely, S., et al. Awareness, Trial, and Current Use of
Electronic Cigarettes in 10 Countries: Findings from the ITC
Project. Int. J. Environ. Res. Public Health 2014, 11, 11691-
11704. Int. J. Environ. Res. Public Health. 2015; 12 (5): 4631-
4637. doi: 10.3390/ijerph120504631.

Malaysia's Fatwa Council declares electronic cigarettes as
'haram' or forbidden [Internet]. The Straits Times. 2019 [cited
10 October 2019]. Available from:
https://www.straitstimes.com/asia/se-asia/malaysias-fatwa-
council-declares-electronic-cigarettes-as-haram-or-forbidden

Ministry of Health Malaysia. 2015.
Kawalanpenjualandanpenggunaanrokokelektronikdanvapeole
hKementerianKesihatan Malaysia.
https://kpkesihatan.com/2015/11/09/kenyataanakhbar-kpk-9-
nov-2015-kawalan-penjualandan-penggunaan-rokok-
elektronik-vape-olehkkm/ [March 2018].

Mohamad Sapiee N. E-Cigarette Use, Its Impact on Tobacco
Smoking and the Intention to Quit. Medicine & Health. 2019;
14 (1): 78-90.

Wan Puteh S. E., Abdul Manap R., Hassan T. M., Ahmad I. S.,
Idris I. B., Md Sham F. et al. The use of e-cigarettes among
university students in Malaysia. Tobacco Induced Diseases.
2018; 16 (December): 57. doi: 10.18332/tid/99539.

Goh Y, Dujaili J, Blebil A, Ahmed S. Awareness and use of
electronic cigarettes: Perceptions of health science programme

[21]

[24]

[26]

[27]

(28]

students in Malaysia. Health Education Journal [Internet].
2017, 76 8): 1000-1008. Available from:
https://journals.sagepub.com/doi/abs/10.1177/0017896917732
363?journalCode=heja

Canzan F, Finocchio E, Moretti F, Vincenzi S, Tchepnou-
Kouaya A, Marognolli O et al. Knowledge and use of e-
cigarettes among nursing students: results from a cross-
sectional survey in north-eastern Italy. BMC Public Health
[Internet]. 2019; 19 (1). Available from: https://static-
content.springer.com/esm/art%3A10.1186%2Fs12889-019-
7250-
y/MediaObjects/12889_2019_7250_MOESM1_ESM.pdf

Moysidou A, Farsalinos K, Voudris V, Merakou K, Kourea K,
Barbouni A. Knowledge and Perceptions about Nicotine,
Nicotine Replacement Therapies and Electronic Cigarettes
among Healthcare Professionals in Greece. International
Journal of Environmental Research and Public Health
[Internet]. 2016; 13 (5): 514. Available from:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4881139/

Ferrara P, Shantikumar S, Cabral Verissimo V, Ruiz-Montero
R, Masuet-Aumatell C, Ramon-Torrell J. Knowledge about E-
Cigarettes and Tobacco Harm Reduction among Public Health
Residents in Europe. International Journal of Environmental
Research and Public Health [Internet]. 2019; 16 (12): 2071.
Available from:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6617304/

Lee H, Wilson S, Partos T, McNeill A, Brose L. Awareness of
Changes in E-cigarette Regulations and Behavior Before and
After Implementation: A Longitudinal Survey of Smokers,
Ex-smokers, and Vapers in the United Kingdom. Nicotine &
Tobacco Research [Internet]. 2019;. Available from:
https://academic.oup.com/ntr/advance-

article/doi/10.1093/ntr/ntz008/5301505

Alanazi, Abdullah Mayof, "The Prevalence of Use, Awareness
and Beliefs of Electronic Cigarettes Among College-Based
Health Care Students At A Southeastern Urban University."
Thesis, Georgia State University, 2016.
http://scholarworks.gsu.edu/rt_theses/33

Hinderaker K, Power D, Allen S, Parker E, Okuyemi K. What
do medical students know about e-cigarettes? A cross-
sectional survey from one U.S. medical school. BMC Medical
Education [Internet]. 2018; 18 (1). Available from:
https://www.ncbi.nlm.nih.gov/pubmed/29499682

Pepper JK, McRee AL & Gilkey MB et al (2014, June). Healthcare
providers' beliefs and attitudes about electronic cigarettes and
preventive counseling for adolescent patients. Available from
https://www.ncbinlm.nih.gov/pmc/articles/ PMC4111908/.

Hafiz A, Rahman M, Jantan Z. Factors associated with
knowledge, attitude and practice of e-cigarette among adult
population in KOSPEN areas of Kuching district, Sarawak,
Malaysia. International Journal Of Community Medicine And
Public Health. 2019; 6 (6): 2300.

Igbal, Nousheen & Khan, Zain & Anwar, Syed & Irfan, Omar
& Irfan, Babar & Hussain, Ammar & Bibi, Maria & Siddiqui,
Faraz & Khan, Javaid et al (2017). Prevalence and knowledge
of electronic cigarettes amongst medical students, A cross
sectional survey from Karachi, Pakistan. PA4487.
10.1183/1393003.congress-2017.PA4487.  Available  from:
https://www.researchgate.net/publication/321931616_Prevalenc
e_and_knowledge of electronic cigarettes amongst medical
students_A_cross_sectional_survey_from Karachi Pakistan



[30]

[31]

International Journal of Biomedical and Clinical Sciences Vol. 5, No. 1, 2020, pp. 5-19 19

Nalan. O, Ayse Baha, OnurCoskun, E. EylemAkpinar (2019).
Use of and Awareness about Electronic Cigarette among
Medical School Students. Available from:
https://www.ejmo.org/pdf/Use%200f%20and%20Awareness%
20about%20Electronic%20Cigarette%20among%20Medical
%20Scho01%20Students-0059.pdf

Goniewicz M. L, Lingas E. O, & Hajek P. (2013, March).
Patterns of electronic cigarette use and user beliefs about their
safety and benefits: an internet survey. Available from
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3530631/

[32] Perialathan K, Rahman A, Lim K, Adon Y, Ahmad A, Juatan

N et al. Prevalence and associated factors of ever use of
electroniccigarettes: Findings from a hospitals and health
clinics study based in Malaysia. Tobacco Induced Diseases
[Internet]. 2018; 16 (November). Available from:
http://www.tobaccoinduceddiseases.org/Prevalence-and-
associated-factors-of-ever-use-of-electronic-ncigarettes-
Findings,99258,0,2.html



