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ABSTRACT

Introduction The use of e-cigarettes has increased rapidly around the world including in
Malaysia. However, a significant proportion of people who started using e-
cigarettes later discontinued using them. The aim of this study is to identify
prevalence of former e-cigarette use and factors associated with quitting, among
Malaysianadults.

Methods This studyis a part of a national household survey examining the use of e-
cigarettes among Malaysian adults aged 18 years and abovein 2016. A multistage
stratified cluster sampling method was used in the survey. A bilingual (Malay and
English) structured questionnaire was used and data was collected via face-to-face
interview. Prevalence of current e-cigarette use and former e-cigarette use were
determined. A multiple logistic regression model was used to identify factors
associated with quitting e-cigarettes.

Results A total of 4,288 adults participated in the survey, where 110 (3.2%) and 289
(8.6%) were identified as current and former e-cigarette users respectively. The
following factors were significantly associated with quitting e-cigarette use: e-
cigarette users who had no exposure to e-cigarettes at the workplace (aOR=2.70;
95% CI: 1.39, 5.24); the perception that e-cigarette is more harmful to people
compared to tobacco smoke (aOR=2.46; 95% CI: 1.22, 4.97); and the perception
that e-cigarettes donothelp people to maintain cigarette abstinence (aOR = 2.19;
95% CI: 1.23, 3.92).

Conclusions  This study contributes to a better understanding of the factors associated with
cessation of e-cigarettes. Findings from this study can assist any e-cigarette
cessation intervention measures such as strengthening on policy that prohibit e-
cigarette use at workplace and increase advocacy on not using e-cigarette as a
method to stop smoking.
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INTRODUCTION

E-cigarettes orvaping devices, are battery-powered
devices that deliver a smoke-like aerosol that the
user inhales, similar with the act of smoking a
conventional cigarette.! The use of electronic
cigarettes (e-cigarettes) has increased rapidly around
the world.>* In the United States, it was reported that
12.6% of adults have tried an e-cigarette at least
once in their lifetime.” In Malaysia, apart from
cigarettes use, theuse ofe-cigarettes has emerged as
a new habit among Malaysians.® Among the
common reasons reported for using e-cigarettes are
curiosity® and to quit smoking."* Unique features of
e-cigarettes, such as flavour and battery
rechargeability, could be the factors making e-
cigarettes more attractiveto young adults.’

Studies have shown that e-cigarettes are
perceived as less harmful than cigarettes.®” This
perception was associated with subsequent e-
cigarette use in never-users.® Besides, there are also
concerns thatthe use ofe-cigarette wouldserve asa
step to nicotine addiction and eventually lead to
cigarette smoking among non-smokers.'*!! Studies
have shown that e-cigarette use increases risk for
subsequent initiation of cigarette smoking.'*"?

A significant proportion of people who
initiated e-cigarette use later stop using them A
studyrevealed that almost two-thirds ofpeople who
started using e-cigarettes later discontinued them."
Among the reasons for stopping e-cigarette use
include health concerns, negative reactions to taste,
inferiority to other forms of tobacco, expense, lack
of availability and social disapproval.'” The aim of
this study is to identify prevalence of former e-
cigarette useamong Malaysian adults and to identify
factors associated with cessation ofe-cigarettes.

METHODS

Sample Size and Sampling

This study is part of a larger national household
study on the use of e-cigarettes among Malaysian
adults aged 18 years and above in 2016. Eligible
respondents were those who have been living in the
selected living quarters (LQs) forat least sixmonths
in the past one year prior to data collection,
understood Malay or English, and consented to
participate in the survey. Institutionalized
populations such as those staying in hostels and
hotels were excluded fromthe survey.

Sample size was calculated based on the
estimated prevalence of e-cigarette users of 5%,
1.5% margin of error, design effect of 2 and 95%
confidence interval. Using a single proportion
formula, with estimated response rate of 70% and
90% eligibility rate, the sample size for 2 strata
analysis was 5722. The sample size of the survey
was also reported by Ab Rahmanet al."®

A multistage stratified cluster sampling
method was usedin the study. Stratification was by
state with three districts randomly selected from
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each state. The country was divided into contiguous
geographical areas known as Enumeration Blocks
(EB) and the EB frames were used as thesecondary
sampling units (SSU). A number of EBs were
selected proportionate to the population size from
each district and 12 LQs were sampled from each
selected EB. About 3500 LQs were sampled in the
study. All eligible respondents from the selected
LQs were included in the study. The details on the
sampling were describedby AbRahman et al."”

Ethical approval for the study was obtamned
from the Medical Research and Ethics Committee of
Ministry of Health Malaysia (NMRR-16-171-
28819).

Data collection

A bilingual (Malay and English) structured
questionnaire was developed with input from the
experts in tobacco control in the country and
validated prior to the actual study. During the
development, the questionnaire was checked for
content validity by a group of experts in smoking
and e-cigarette prevention and control to ensure all
the questions are relevant and appropriate for the
study objectives. The experts consisted of
epidemiologists, pharmacists, medical doctors and
seniorresearchers. The questionnaire was pre-tested
among university staffs. Weakness and problens
were identified and improvements were made to the
questionnaire accordingly to ensure for a good
construct validity and face validity. Data was
collected by trained data collectors via face-to-face
interview. It took about 30 minutes to complete the
questionnaire. To increase response rate, LQs that
were found locked during the initial visit or
respondents who were not athome were revisited up
to three times before they were excluded from the
study.

Questionnaire and Variables
The working definitions for e-cigarette use in this
study were adopted from an NCHC Data Brief*
Current e-cigarette user: Individual who has
smoked at least a puff of e-cigarette and has been
smoking e-cigarette in the last 30 days. Former e-
cigarette user: Individual who has ever smoked e-
cigarette but has not smoked in the past 30 days. The
definition used for tobacco-smoking status were
adopted from CDC'S. Current smoker: Individual
who has smoked at least 100 cigarettes in his or her
lifetime and who currently smokes cigarettes.
Residential location was classified into
urban and rural by the Department of Statistics
Malaysia. Education level was classified into
primary or less, secondary and tertiary. Exposure to
e-cigarette athome was defined as ever had someone
smoke e-cigarettes in the respondent’s house in the
past one month. Exposure to e-cigarette at the
workplace was defined as everhad someone snoke
e-cigarettes atthe respondents’ workplace in thepast
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one month. Respondents’ perceptions about e-
cigarettes were defined based on whether they agree
on each ofthe statements given about e-cigarette
which include 1) e-cigarette helps people qui
smoking tobacco cigarettes; 2) e-cigarette helps
people maintain cigarette abstinence; 3) e-cigarette
helps people cut down tobacco smoking; 4) e-
cigarette useis less satisfying than tobacco smoking;
5) The smell ofan e-cigarette is better than a tobacco
cigarette; 6) e-cigarette is less harmfulto the health
of the user compared to tobacco smoking; 7) e-
cigarette vapour is more harmfulto others compared
to tobacco smoke.

Data Analysis

Data were analysed using IBM SPSS Statistics (IBM
Corp, Armonk, NY) version 26, for analysis. The
prevalence of current and former e-cigarette use
were estimated. Bivariate analysis and multiple
logistic regression were carried out to examine
factors associated with former e-cigarette use. The
factors included in the analysis were demographic
factors, respondents’ age when he/she first started
using e-cigarette, smoking status, e-cigarette
exposure and perceptions on e-cigarette. A
backward stepwise variable selection method was
used to obtain significant variables in the model
Variables excluded during the stepwise method were
re-evaluated using the enter method to ensure no
important variables were excluded from the model
The model was assessed for the presence of
interactions between variables. The regression
coefficients were tested using the Wald statistic and
adjusted odds ratios (aOR) were estimated.
Goodness-of-fit statistics were used to assess the fit
of the model. Statistical significance was set at p
value <0.05.

RESULTS

A total of 4,288 adults aged 18 years and above
participatedin the survey, among whom 110 (3.2%)
and 289 (8.6%) were identified as current and
former e-cigarette users, respectively; the other
3,889 respondents had never used e-cigarettes. The
main reasons given for quitting e-cigarettes were ‘e-
cigarette was not satisfying’ (29.4%), followed by
cost (17.8%), health (13.9%) and ‘just trying’
(12.1%). There was no significant difference in
mean age and age of first e-cigarette use between
current and former e-cigarette users. In terms of
exposure to e-cigarettes at home, the proportion of
adults who were exposed at home was significantly
lower among former e-cigarettes users (36.6%)
compared with current e-cigarettes users (54.6 %).
Similarly, exposure at the workplace was
significantly lower among former e-cigarette users
(54.8%) compared with current e-cigarette users
(81.0%). Compared to current e-cigarette users, at
bivariate analysis a significant lower proportion of
former e-cigaretteusers agreed that e-cigarettes help
people to quit tobacco smoking (64.5% and 41.1%
respectively), helps people to maintain cigarette
abstinence (56.1% and 31.8% respectively), helps
people to cut down tobacco smoking (77.6% and
57.7% respectively) and is less harmful to users
compared to tobacco smoking (62.6% and 39.4%
respectively). In contrast, a significant higher
proportion of former e-cigarette users agreed thate-
cigarette is more harmful to others compared to
tobaccosmoke (34.0% and 17.6% respectively). The
details ofthe characteristics of current and former e-
cigarettes users are shownin Table 1.

Table 1 Differences in the Characteristics of Current and Former E-Cigarette Users (n =396)

Current E-Cigarette  Former E-Cigarette  p value*
User (n=109) User (n=287)
Mean (SD) Mean (SD)
Age—mean (SD) 28.8 (9.19) 29.9 (10.35) 0.336
Age ofe-cigaretteinitiation 27.7 (11.54) 28.4 (10.96) 0.552
n (%) n (%)
Sex —N (%)
Male 103 (93.6) 257 (88.9) 0.157
Female 7(6.4) 32 (11.1)
Residential location
Urban 63 (57.3) 163 (56.4) 0.875
Rural 47 (42.7) 126 (43.6)
Education
Primary orless 16 (14.5) 53 (18.4) 0.285
Secondary education 52 (47.3) 148 (51.4)
Tertiary education 42 (38.2) 87 (30.2)
Current smoker
Yes 77 (70.0) 198 (68.5) 0.774
No 33 (30.0) 91 (31.5)

Exposed to e-cigarette at home
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Yes 59 (54.6) 98 (35.6) 0.001
No 49 (45.4) 177 (64.4)

Exposed to e-cigarette at work
Yes 68 (81.0) 115 (54.8) <0.001
No 16 (19.0) 95 (45.2)

Perception one-cigarette:

Helps people to quit tobacco smoking
Agree 71 (64.5) 116 (41.1) <0.001
Don’tagree 39 (35.5) 166 (58.9)

Helps people to maintain cigarette

abstinence
Agree 60 (56.1) 90 (31.8) <0.001
Don’tagree 47 (43.9) 193 (68.2)

Helps people cut down tobacco

smoking
Agree 83 (77.6) 162 (57.7) <0.001
Don’tagree 24 (22.4) 119 (42.3)

Less satisfying than tobacco cigarette
Agree 64 (62.7) 193 (72.8) 0.059
Don’tagree 38 (37.3) 72 (27.2)

Less harmful to health of the user

compared to tobacco smoking
Agree 62 (62.6) 98 (39.4) <0.001
Don’tagree 37 (37.4) 151 (60.6)

E-cigarette is more harmful to others

compared to tobacco smoke
Agree 18 (17.6) 83 (34.0) 0.002
Don’tagree 84 (82.4) 161 (66.0)

*nvalue of chi squaretest, significant level: < 0.05

Factors Associated with Quitting E-Cigarette

The results of analysis for factors associated with
former e-cigarette use are given in Table 2. The
analysis revealed that after considering for other
factors, e-cigarette users who hadno exposure to e-
cigarettes at the workplace were 2.7 times more
likely to stop using e-cigarette (aOR=2.70; 95% CI:
1.39, 5.24), e-cigarette users who perceived that e-
cigarette use does not help people to maintain
cigarette abstinence were 2.19 times more likely to
stop e-cigarette use (aOR = 2.19; 95% CI: 1.23,
3.92) and perception that the e-cigarette is more
harmful to others comparedto tobacco smoke (aOR

Table 2 Factors Associated with Stopping E-cigarette Use

= 246; 95% CIL: 1.22, 4.97) was significantly
associated with stopping e-cigarette. However, no
significant association of quitting e-cigarettes was
noted with age, age of e-cigarette initiation, sex
residential location, current smoking status,
education level and exposure to e-cigarettes at hone.
Quitting e-cigarette use was also noted to have no
association with the following perceptions: e-
cigarette helps people to quit tobacco smoking, e-
cigarette helps people to cut down tobacco smoking,
e-cigarette is less satisfying than tobacco smoking
and e-cigarette is less harmful to health of the user
compared to tobacco smoking.

Crude OR (95% CI)  AdjustedOR(95% CI) pvalue*

Age 1.01 (0.99, 1.03) 1.00 (0.95, 1.07) 0.872
Age ofe-cigaretteinitiation 1.00 (0.99, 1.03) 0.99 (0.96, 1.02) 0.347
Sex

Male 1

Female 1.8 (0.78, 4.28) 3.18 (0.35, 28.55) 0.302
Residential location

Urban 1

Rural 1.04 (0.66. 1.61) 1.09 (0.56, 2.11) 0.797
Education 0.563

Primary orless 1.60 (0.82, 3.12) 1.45 (0.51, 4.14)

Secondary education 1.37 (0.85, 2.23) 1.48 (0.70, 3.14)

Tertiary education 1 1

Current Smoker
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Yes 1 1
No 1.07 (0.66, 1.73) 1.29 (0.58, 2.84) 0.530
Exposed to e-cigarette at home
Yes 1 1
No 2.17 (1.38, 3.42) 1.54 (0.81, 2.92) 0.189
Exposed to e-cigarette at work
Yes 1 1
No 3.51 (1.91, 6.45) 2.70 (1.39, 5.24) 0.003
Perception on e-cigarette:
Helps people to quit tobacco
smoking
Agree 1 1
Don’t agree 2.60 (1.65, 4.11) 1.38 (0.52, 3.63) 0.514
Helps people to maintain
cigarette abstinence
Agree 1 1
Don’tagree 2.74 (1.73, 4.32) 2.19 (1.23, 3.92) 0.008
Helps people cut down tobacco
smoking
Agree 1 1
Don’t agree 2.54 (1.52, 4.24) 1.52 (0.63, 3.65) 0.346
Less satisfying than tobacco
cigarette
Agree 1.59 (0.98, 2.58) 1.67 (0.84, 3.31) 0.141
Don’tagree 1 1
Less harmfulto health of theuser
compared to tobacco smoking
Agree 1 1
Don’tagree 2.58 (1.60, 4.17) 1.72 (0.84, 3.53) 0.138
More harmful to others
compared to tobacco smoke
Agree 2.41 (1.35, 4.27) 2.46 (1.22,4.97) 0.012
Don’tagree 1 1

*pvalue of Wald statistics, significant level: < 0.05

DISCUSSION
To our knowledge, this is the first study on e-
cigarette use among adults in Malaysia using a
nationally-representative sample. Our study showed
the prevalence of current and former e-cigarette use
was 3.2% and 8.6% respectively. Almost three
quarters of those who had ever used e-cigarettes
quitted. This findingis consistent with findings from
other countries where ever use was more prevalent
than current e-cigarette use.'*'” In a USA study,
65% of people who started using e-cigarettes later
discontinued them.'* The main reasons for quitting
e-cigarettes in our study were ‘e-cigarette was not
satisfying’ (29.4%), followed by financial cost
(17.8%), health (13.9%) and ‘just trying”’ (12.1%).
The reasons were almost similar with studies in
other countries."*'® As e-cigarettes are relatively
new, most epidemiological studies focused more on
the factors associated with the use ofe-cigarette.'™’
This study found no significant difference
in current cigarette smoking between current and
former e-cigarette users. Although e-cigarette use
was reported to be related to tobacco smoking in
many studies,*'** in the present study,
discontinuing e-cigarette use was not associated
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with current cigarette smoking. This finding i
different to a study by Pepper JK, et al. where the
odds of discontinuing e-cigarette use were lower
among currentsmokers compared tonon-smokers.
This could be due to differences in the motivations
forusing e-cigarettes between the study populations.
Those who use e-cigarette for goal-oriented reasons
such as aiming to reduce smoking will continue
using it while those who try for non-goal-oriented
reasons will stop." Use of e-cigarettes out of
curiosity among smokers has been associated with
discontinueduse."

This study found that those who were not
exposed to e-cigarettes at their workplace were 2.7
times more likely to stop using e-cigarettes
compared to those who were exposed. Exposure to
e-cigarettes atthe workplace suggests e-cigarette use
among peers, and peer influence on e-cigarette use
has been documented in many studies.”' Not being
exposed to e-cigarette use by peers would probably
contribute to stopping of e-cigarettes use anmong
current users. It is not known whether this finding is
consistentin other countries as published studies on
the effect of exposure to e-cigarette at workplace on
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the probability of stopping e-cigarette use is hardly
available.

Many studies reported that among the
reasons for using e-cigarettes is to quit
smoking.>'*!'" However, there is inconsistent
evidenceon the effects ofe-cigarette use on quitting
smoking or smoking abstinence. Some studies found
no effect of e-cigarette use on smoking abstmnence
among smokers who attempted to quit.''"** In
contrast, David T and Tharyan P reported positive
effects of e-cigarettes use on smoking abstinence?
In the present study, we found that those who
perceived that e-cigarette use does not help people
to maintain cigarette abstinence were 2.2 times more
likely to stopusing it.

Harm perception is a subjective judgment
about the potential health risks associated with e-
cigarette use. Studies have shown that harm
perception is one of the factors in determining the
use of e-cigarette where e-cigarette users perceived
e-cigarette as less harmful to health compared to
conventional cigarettes.”** In the present study, it
was notedthatthere was no differencein quitting e-
cigarettes regardless of their perception on the
harmful effects of e-cigarette use compared to
tobacco smoking. However, with regards to harm
perceptions of e-cigarette vapour to others, the
present study revealed that former e-cigarette users
perceived e-cigarette vapours as more harmful to
others compared to tobacco smoke. Nevertheless,
there is no other evidence on the relation between
harm perception and quitting e-cigarette as no
published study was found onthis.

In the present study, it is interesting to note
that among females, former e-cigarette use (11.1%)
was higherthan current e-cigarette use (6.4%). This
indicates that a bigger proportion of females quit e-
cigarette use as compared to males. This could be
explained by the reason of quitting among the
females where almost 1/3 of them (30.7%) just
wanted to try e-cigarette. The difference, however,
could not be shown statistically in the multivariate
analysis and this could alsobe due to smallcell siz
to detect the difference as the prevalence of e-
cigarette use was very low among females (0.3 %).

The strength of the present study is its
representativeness of the Malaysian adult population
from the nationwide survey. Furthermore, the face-
to-face data collection method also increases the
quality of the data. Nonetheless, the present study
also has a few limitations. First, our study was based
on self-reported e-cigarette use. Thus, we were
unable to rule out under- or over-reporting.
However, those who admitted to using e-cigarette
were asked to show theirdevice as well as the juice
or liquid used. Second, as the prevalence of e-
cigarette use among females in this study is very
low, hence, gender differences could not be showed
statistically. Further studies with bigger sample s izes
are needed especially among those with low
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prevalence of e-cigarette use in the population to
examine the influence ofthese factors.

CONCLUSION

This study contributes to a better understanding of
the factors that contribute to quitting e-cigarettes
among adults in Malaysia. These factors should be
considered in any intervention initiatives for quitting
e-cigarettes which include strengthening on policy
that prohibit e-cigarette use at workplace and
increase advocacy on not using e-cigarette as a
method to stop smoking.
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