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Abstract: The prevalence of electronic cigarettes (e-cigarettes) use has been increased and became a global concern. This
cross-sectional study among adults in Malaysia determined the knowledge of e-cigarettes, the association between the factors of
initiating e-cigarettes use and usage status, the predicting factors of initiating e-cigarettes use and the reasons for the users to stop
using it. A total of 1254 respondents completed a self-constructed questionnaire on socio-demographics, knowledge, reasons for
e-cigarettes initiation and cessation. Results showed that the majority of them (73.6%) were aware of e-cigarette's existence,
while 13.2% were e-cigarettes users. A significant association was found between curiosity to try and usage status in which
former user has a higher curiosity to try (55.7%) than the currents users (p=0.004). A variety of flavours has a significant
association between usage status as current users (58.8%) used e-cigarettes due to a variety of flavours than the former users
(38.6%) (p=0.044). The findings showed that curiosity to try and e-cigarettes are safer are the predictors of initiating e-cigarettes.
The respondents who believe that e-cigarettes are safer than tobacco cigarettes have 6.12 times chance to initiate using e-cigarette
when considering other factors (OR=6.12, p=0.018). Meanwhile, those who used e-cigarettes because of the curiosity to try had
0.32 times the chance to initiate e-cigarettes use (OR=0.32, p=0.018). This study observed a low knowledge related to
e-cigarettes and the significant predicting factor of initiating were a curiosity to try and e-cigarettes is safer. This study reported
the main reason smokers quit using e-cigarettes was it did not give satisfaction compared to conventional cigarettes, while for
non-smoker was due to worry about the danger of e-cigarettes. Therefore, appropriate information on e-cigarettes should be
adequately disseminated to the general population to promote healthy behaviours and positive attitudes toward smoking.
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been varied depending on their wide variation of nicotine level,
liquid ingredients and flavouring that can bring to product
manufacture's inconsistency [2]. In online searches,
e-cigarettes were significantly the most searched for an
alternative smoking device than others in the US, Australia,
Canada, and United Kingdom [3].

Since the commercialization of e-cigarettes, it has become a
debatable issue among many researchers and public health
advocates in terms of its usefulness, potentially harmful
effects and safety level. Several findings among smokers and

1. Introduction

The electronic cigarette, also called ‘e-cigarette’ or
electronic nicotine delivery systems (ENDS) usage has
increased worldwide throughout the years. An e-cigarette is a
battery-operated device that produces a warm vapour by
heating a cartridge. The cartridge can be filled with solutions
known as e-liquid or e-juices containing nicotine, propylene
glycol, or glycerol, and come with various flavours that
potential to be additive [1]. The availability of e-cigarettes has
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former smokers suggested that e-cigarettes as a useful tool for
reducing or eliminating smoking [1, 4] and represent a harm
reduction strategy for smokers [5]. Other findings among the
general population believe that e-cigarettes were more useful
for reducing tobacco consumption than for quitting (50% vs
30% of the population). They perceived that e-cigarettes
helped to reduce tobacco consumption but not for reducing
potentially harmful effects on users and passive smokers [6].
Besides, most smokers considered e-cigarettes as less likely to
cause lung cancer, oral cancer or heart disease [7]; and some
of the non-smokers believe that e-cigarettes were less harmful
than conventional cigarettes [8]. Thus, much more evidence is
needed to show its safety and the effectiveness of e-cigarettes
for quitting cigarettes and other tobacco products.

According to the Center for Tobacco Control Research and
Eduacation (2014), the majority of the tobacco control
researchers and activists see e-cigarettes as a method of
normalizing smoking in the public and working environment.
This can contribute to the initiation of nicotine addiction
among young people, including those who have never smoked
[9]. The sleek design with various trendy flavours of
e-cigarettes would attract non-smokers to experiment with it.
They could subsequently develop nicotine addiction and
might be switch to smoking ordinary cigarettes in the future.
On the other hand, some of the e-cigarettes users are more
likely to continue smoking and vaping, which is referred to as
“dual-use” as they are adding another tobacco product [10].

Currently, public awareness and the prevalence of
e-cigarettes use are growing even though the risks and benefits
of e-cigarettes use are still unknown, particularly in the
mid-term and long-term. Many studies have been conducted
in different populations to assess their perception of the
harmfulness and use of e-cigarettes around the world [6, 11,
12]. However, there is still limited study in Malaysia studied
on the issues related to e-cigarettes. Thus, this study aimed to
identify the knowledge regarding e-cigarettes, the association
between the factors of initiating e-cigarettes use and usage
status, the predicting factors of initiating e-cigarettes use and
the reasons for the users to stop using it.

2. Materials and Methods
2.1. Study Design

The study was carried out from June 2014 to July 2015. This
is a cross-sectional study, using two-stage cluster sampling to
select the respondents. First, the public hospitals and clinics
were stratified into six zones: southern (Johor and Malacca),
central (Selangor, Wilayah Persekutuan Kuala Lumpur,
Wilayah Persekutuan Putrajaya and Negeri Sembilan), northern
(Perak, Penang, Kedah and Perlis), east coast (Pahang,
Kelantan and Terengganu), Sabah and Sarawak. Secondly, one
or two public hospitals and health clinics from each zone were
selected via a random sampling method. The sample size was
determined based on the prevalence of e-cigarette use from
Global Adult Tobacco Survey Malaysia 2011 (GATS-M 2011)
which is 3.2% [13]. The precision/accuracy rate of 2.5% was

used (precision/accuracy was defined as — how close the
observed sample statistic comes to the true population
parameter). A design effect of 3.137 was used to cater for the
clustering effect from each locality. The sample size obtained
was multiplied by two in view of two stages of stratification in
the sampling, and an expected non-response rate of 10%. Based
on these parameters, a total of 1318 respondents were required
for the study. The intercept approach was used in this study.
Trained research team members approached every third person
passing by the interview station to participate; if the respondent
did not fulfill the inclusion criteria or refused to participate, the
next person was selected. The self-administered questionnaire
was distributed to the respondent after they consented in writing.
The research team members assisted the respondents who faced
difficulties in understanding certain items in the questionnaire.

2.2. Ethical Approval

Ethical approval for this study was obtained from the
Medical Research Ethical Committee (MREC), Ministry of
Health, Malaysia (NMRR-14-1117-19586).

2.3. Measures

This study used self-constructed questionnaires which consist
of the socio-demographic characteristic; including age, gender,
race, level of education, marital status and smoking status. The
questionnaire also assessed the awareness of the respondents on
e-cigarette, whether they had ever used and the reason why they
initiate the e-cigarette. The knowledge of e-cigarettes was
assessed by using the questions; “Do you know e-cigarettes?”.
Those who had answered they knew about e-cigarette but did not
use it, had ever used it before but stopped using it and currently
use it together with conventional cigarettes, were considered
respondents who were aware of e-cigarettes and categorized into
two groups which were non-users and users of e-cigarettes.
Another knowledge questions that were assessed are “Is
e-cigarette more harmful than a conventional cigarette?”, “Does
e-cigarette contains nicotine?”, “Is e-cigarettes are being
regulated in Malaysia?” and “Can e-cigarettes used in public
places?” The risk factors associated with the initiation of
e-cigarettes use was assessed by the question “Why did you use
an e-cigarette?” with multiple choice answers (health reason,
support from family and friends, e-cigarettes are inexpensive,
variety of flavours, curiosity to try, conventional cigarettes are
banned in public places, to reduce conventional cigarettes). To
assess the reasons for the users to stop using e-cigarettes, the
respondents were asked to answer the question; “Why did you
stop using an e-cigarette?”” with multiple choice of answers (less
satisfaction, difficulty to get flavours, causes health problems,
worried about the danger of e-cigarettes).

2.4. Data Analysis

The data was analyzed using SPSS IBM Corp. 2011
Version 20.0. The descriptive statistic of the continuous
variable was described as mean and standard deviation
whereby categorical variables describe frequency and
percentage. The respondent’s knowledge of e-cigarettes
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was presented in the form of categorical data. Bivariate
analysis was performed by using the chi-square test to
identify the factors of initiating e-cigarettes use among
current users and former users. Multivariate analysis using
multiple logistic regression was performed to establish the
significant predictors of initiating e-cigarettes. The
significance level was set at p < 0.05.

3. Results

Table 1 shows the socio-demographic characteristics of the

respondents. A total of 1254 respondents were recruited, with
69.7% were males. More than half of them were Malays
(66.1%), followed by other ethnicities (Bumiputra
Sabah/Sarawak) (22.2%), Chinese (6.7%), and Indian (5.0%).
The mean age of respondents was 35.80 + 11.49 years and the
highest number of respondents came from the age group of
31-40 years (32.1%). Most of the respondents had educational
levels until secondary school (55.1%) and were unmarried
(66.2%). The majority of them (73.6%) were aware of
e-cigarette's existence, while 13.2% were e-cigarettes users.

Table 1. Socio-demographic characteristics of the respondents (N=1254).

Characteristic n % Mean + SD
Sex

Male 874 69.7
Female 380 30.3
Ethnicity (»=1250)

Malay 826 66.1
Chinese 84 6.7
Indian 63 5.0
Bumiputra Sabah & Sarawak 277 222
Age groups (n=1241) 35.80+11.49 years
<20 71 5.7
21-30 392 31.6
31-40 398 32.1
41-50 228 18.4
>51 152 12.2
Education level (n=1241)

Primary school 53 43
Secondary school 684 55.1
STPM / Diploma 384 30.9
Degree / Master /PHD 120 9.7
Marital status (n=1250)

Married 382 30.6
Single 828 66.2
Divorce / widower 40 32
Aware of the existence of e-cigarettes

Yes 923 73.6
No 331 26.4
Usage of e-cigarettes (n=923)

Yes 122 13.2
No 801 86.8

Based on table 2, most of the respondents were not sure
e-cigarette is safer (52.3%) and a substantial number agreed it is
not safer (34.1%). Meanwhile, 35.6% knew that it consisted of
nicotine and 45.5% were not sure e-cigarettes had nicotine. Most

of them (42.6%) were not sure regarding specific regulations on
e-cigarette, and 41.6% said there was no regulation about
e-cigarette. 37.2% said e-cigarettes could not be used in the
smoking free zone and 36.0% were not sure about it.

Table 2. Knowledge related to e-cigarettes of the respondents.

Variables n %
E-cigarette is safer (n=928)

Yes 127 13.6
No 316 34.1
Not Sure 485 52.3
E-cigarette has nicotine (n=930)

Yes 331 35.6
No 176 18.9
Not Sure 423 45.5
E-cigarette has regulation (n=930)

Yes 147 15.8
No 387 41.6
Not Sure 396 42.6
E-cigarette can use in the smoking free zone (n=927)

Yes 248 26.8
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Variables n %
No 345 37.2
Not sure 334 36.0

As shown in Table 3, the item e-cigarettes are safer was
associated with usage status where the higher proportion of
former users (96.6%) agreed that e-cigarettes are not safe and
cause them to stop using it as compared to current users
(79.4%) (p=0.002). A significant association was found
between curiosity to try and usage status in which former user

has a higher curiosity to try (55.7%) than the currents users
(p=0.004). A variety of flavours has a significant association
between usage status as current users (58.8%) used
e-cigarettes due to a variety of flavours than the former users
(38.6%) (p=0.044). No association was observed between
other factors and e-cigarettes usage status.

Table 3. Association between the factors of initiating e-cigarettes use and usage status.

Variables E-cigarette current users n = 34 E-cigarette former usersn =88  p-value
n % n Y%
E-cigarette is safer
Yes 7 20.6 3 34 «
No 27 79.4 85 96.6 0.002
Curiosity to try
Yes 9 26.5 49 55.7 *
No 25 73.5 39 443 0.004
Variety of flavours
Yes 20 58.8 34 38.6 «
No 14 41.2 54 61.4 0.044
To save money
Yes 13 38.2 21 239
No 21 61.8 67 76.1 0-112
To smoke in a place where cigarette smoking is banned
Yes 5 14.7 10 114
No 29 85.3 78 88.6 0.614
To reduce tobacco cigarette consumption
Yes 10 29.4 24 27.3
No 24 70.6 64 72.7 0813
Substitute for a tobacco cigarette
Yes 9 26.5 25 28.4
No 25 73.5 63 71.6 0-830
Smoking status
Smoker 27 79.4 75 85.2 0437
Non-smoker 7 20.6 13 14.8
*p<0.05
Multiple logistic regression (Table 4) was performed to  e-cigarette when considering other factors (OR=6.12,

determine the significant predictors of initiating e-cigarettes.
The findings showed that curiosity to try and e-cigarettes are
safer are the predictors of initiating e-cigarettes. The
respondents who believe that e-cigarettes are safer than
tobacco cigarettes have 6.12 times chance to initiate using

p=0.018). Meanwhile, those who used e-cigarettes because of
the curiosity to try had 0.32 times the chance to initiate
e-cigarettes use (OR=0.32, p=0.018). The other variables were
not related to e-cigarettes initiation.

Table 4. Multiple logistic regression of the factors of initiating e-cigarettes use.

Variables Crude OR® (95%CI)  Adjusted OR” (95%CI)  Wald Statistics * (df)  p- value”
Curiosity to try 0.29 (0.12, 0.68) 0.32 (0.13, 0.82) 5.62 (1) 0.018*
E-cigarette is safer 7.35(1.78, 30.39) 6.12 (1.37,27.39) 5.62 (1) 0.018*
Variety of flavour 2.27(1.01, 5.08) 2.46 (0.99, 6.10) 3.77 (1) 0.052

To save money 1.98 (0.85, 4.61) 1.85(0.73, 4.72) 1.67 (1) 0.196

To smoke in a place where cigarette smoking is banned 1.35(0.42, 4.27) 0.84 (0.22, 3.20) 0.07 (1) 0.795

*p<0.05
*Simple logistic regression, "Multiple logistic regression

The model reasonably fits well. Model assumptions are met. There are not interactions and multicollinearity problems.

4. Discussion

A high percentage of awareness of the existence of
e-cigarette (73.6%) and a low prevalence of e-cigarettes users

(13.2%) were observed in this study. The findings appeared to
be higher than the findings from the Global Adult Tobacco
Survey Malaysia 2011 which reported about 21.0% of adults
in Malaysia had heard about E-cigarettes, and 0.8% use these
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devices [13]. Meanwhile, the results from the 2014 Tobacco
Products and Risk Perceptions Survey among 5717 USA
adults revealed that 91.9% of USA adults had heard about
e-cigarettes and an estimated 14.9% of USA adults have ever
used and 4.9% were current users of e-cigarettes [14]. The rise
in awareness of the existence of e-cigarette among the public
could not reflect their knowledge of e-cigarettes. The majority
of the respondents knew the existence of e-cigarettes, but the
in-depth understanding of e-cigarettes was still unsatisfactory.
This study found that most of the respondents are not sure
e-cigarettes were safer, contain nicotine and have specific
regulations of e-cigarettes. Similarly, a survey in the United
States reported that half of the young adults’ had a lack of
knowledge on the harmful of e-cigarettes [15]. Contradict
findings in Spain found that nearly half of the adults believed
that e-cigarettes were less harmful than conventional
cigarettes [6]. Meanwhile, another study reported the
adolescents believed that e-cigarettes did not have nicotine or
did not know whether they had nicotine [16]. Several studies
observed that a higher level of tobacco-related knowledge was
associated with a positive attitude towards smoking cessation
[17, 18]. This suggests that appropriate information on
e-cigarettes should be adequately disseminated to the general
population to promote healthy behaviours and positive
attitudes toward smoking.

This study reported that curiosity to try and e-cigarettes are
safer are the predictors of initiating e-cigarettes. A
significantly higher percentage of the former e-cigarette’s
users agreed that it is unsafe and causes them to stop using it.
This result suggested that the former user believed that
e-cigarettes were safer prior to their cessation. Likewise, other
studies agreed that e-cigarettes are less harmful than regular
cigarettes [16, 19, 20]. Such finding was believed to be
influenced by a common misconception that e-cigarettes are
safer than conventional cigarettes [21]. According to the US
Department of Health and Human Services (2016), the
emerging evidence reveals that most e-cigarettes contain
nicotine, potentially causing adverse health effects and
harmful to pregnant women, toxic to developing fetus and
disrupting the child brain development [22].

Another significant factor of initiating e-cigarettes was a
higher curiosity to try among the former user. Several studies
also reported similar findings in which the most common
reason for initiating e-cigarettes is curious to try among
adolescents [23, 24] and young adults [25, 26] (Biener et al.,
2015; Sutfin et al., 2015). Similarly, results from a qualitative
study also found that e-cigarette initiation was facilitated by
motivation, including curiosity to try [27]. Perhaps they are
motivated to try when they heard and see their friend used it.
Social influences such as family and friends who are
e-cigarettes users may encourage someone's decision-making
to initiate e-cigarettes.

Meanwhile, the factor of e-cigarettes has a variety of
flavours significantly higher among the current users for
initiating e-cigarettes use. This result agrees with other studies
conducted in the USA among adolescents, youths and adults
[16, 28, 29]. This particular result can be explained by the

manner of e-cigarettes are being advertised and promoted that
may influence initiation especially among youth and young
adults. For example, e-cigarettes are marketed via the Internet,
print, retail, and TV/movies by promoting various flavours
such as fruits, sweets, and drinks (coffee, alcoholic beverages)
to attract users' attention [4, 30]. Nonetheless, one should be
concerned about e-cigarettes with various flavours containing
nicotine that can give an addictive effect on the users and may
lead to conventional cigarette use in the future.

Besides, this study also found the main reason smokers quit
using e-cigarettes was that it did not give satisfaction
compared to conventional cigarettes, while for non-smoker
was due to worry about the danger of e-cigarettes. Some
people agreed that e-cigarettes are less addictive and less
satisfactory than conventional cigarettes, especially when it
contains less nicotine [19, 31]. In addition, a study reported
that those who attempted to quit smoking by using e-cigarettes
were relapsed back to smoking due to less satisfactory [6].

This study has several limitations. First, this is a
cross-sectional study that cannot determine the temporal or
causal inferences. Emerging research has found that
e-cigarettes can cause adverse health effects and harmful to
our bodies [22]. Thus, longitudinal studies are warranted to
explore the health effects of long-term e-cigarettes use.
Second, this study only recruited respondents who were
visiting public hospitals and clinics that cannot be generalized
to other populations in different settings. In addition, this
study only focused on adults in Malaysia, which did not
include adolescents as recent studies suggested a higher
prevalence of e-cigarette use among them [32-34]. Hence,
future studies are needed to investigate the use of e-cigarette in
this population. Despite these limitations, this study provided
information related to knowledge, factors of e-cigarettes
initiation and reasons for quitting e-cigarettes among adults in
Malaysia, which has not been previously studied.

5. Conclusions

In conclusion, this study suggested that Malaysian had a
high awareness of the existence of e-cigarette, but low in
knowledge related to e-cigarettes. This study also
highlighted the significant predicting factor of initiating
e-cigarettes were a curiosity to try and e-cigarettes are safer.
This study observed that the main reason smokers quit
using e-cigarettes was that it did not give satisfaction
compared to conventional cigarettes, while for non-smoker
was due to worry about the danger of e-cigarettes. Given
the negative health effect of e-cigarettes use, more research
is needed to determine the knowledge of health risk effects
among users and non-users. Therefore, future health
communication intervention is crucial to provide correct
information about e-cigarettes and give awareness to all age
groups in reducing intention to experiment with e-cigarettes.
It is important to obtain information about the general
population's perception of the harmful health effects of
e-cigarettes in order to develop regulations rationally and
effectively in the future.
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