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Abstract: The prevalence of vaping worldwide is showing an upward trend. This study aimed to
determine the factors associated with motivation to quit vaping among vapers in the Federal Territory
of Kuala Lumpur, Malaysia, through a cross-sectional, purposive sampling study. Respondents were
required to complete a questionnaire consisting of vapers’ sociodemographic questions, habitual
behavioral pattern questions, the e-Fagerstrom Test of Nicotine Dependence, the Glover—Nilsson
Smoking Behavioral Dependence Questionnaire, perception questions, motivation to quit questions,
and withdrawal symptom questions. A total of 311 vapers participated in this study. The majority of
the vapers were male (84.6%), younger (18-25 years) (55.3%), and with monthly income less than
RM 4000 (USD 868; 83.9%). The level of motivation to quit vaping was found to have a significant
association with the perception of vaping being as satisfying as cigarette smoking (p = 0.006) and
mild to very strong nicotine dependence (p = 0.001). Participants who recorded moderate and strong
habitual vaping behaviors had lower odds of having high motivation to quit vaping compared to
those recording slight habitual behaviors (OR = 0.279, 95%CI(0.110-0.708), p = 0.007 and OR = 0.185,
95%CI(0.052-0.654), p = 0.009, respectively). Factors associated with higher motivation to quit vaping
could be explored to gain better understanding of how to increase their motivation level for future
quit attempts.

Keywords: e-cigarette; vape; nicotine dependence; quit attempts; motivation; Malaysia

1. Introduction

Vapes, also known as e-cigarettes (ECs), employ an “e-liquid” that typically includes
flavorings, propylene glycol, vegetable glycerin, nicotine produced from tobacco, and other
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substances. An aerosol is then produced by heating the liquid, which the user inhales. In
2016, the FDA classified vapes with nicotine as tobacco products because they can cause
addiction [1].

Currently, there is a surge in the usage of vapes, and it has been found that vapes are
used as an alternative to smoking conventional cigarettes due to the belief that they cause
less harm and have fewer toxins, despite their addictiveness [2,3]. Tehrani et al. [4] reported
that vaping has a 23% lifetime prevalence and an 11% current prevalence worldwide.
According to Driezen et al. [5], 33.7% of Malaysians stated that they had never used an EC,
2.3% had done so monthly, 3.7% had done so on a weekly basis, and 5.4% had done so on
a daily basis. In 2019, the National Health and Morbidity Survey Malaysia also showed
that the percentage of EC use in the previous month among young adults was higher than
that of older adults: 7.5% (15-19 years old), 14.7% (2024 years old), and less than 5%
(>30 years old) [6]. However, as vapers continue to vape, research in Malaysia and
elsewhere show that they have higher chances of vaping exclusively [3,7]. In 2018, approxi-
mately 4 in 10 Malaysian students were exclusive EC users [8].

Several studies have attempted to chart the characteristics of EC users. A study
conducted among Malaysian young adults revealed that the mean age of initiation of
vaping was 26.8 years old and most of them vaped every day (88.3%). Moreover, the
majority of them were non-dual users (80.3%), with 78.3% reporting having less than
20 vaping sessions daily and a mean number of puffs per session of 19.24 [9]. The main
reasons that the vapers started vaping was to quit tobacco cigarettes (62.4%), and most of
them had low motivation to stop vaping (92.6%) [9]. Another local study found that the
mean age of vapers was 33 years old, and most of them were non-dual users (99.4%) [3].
Additionally, Ling et al.’s [10] study conducted among 22,228 Malaysian respondents aged
13-18 years showed that ethnicity was significantly associated with EC use, in which the
Malay ethnic group had the highest proportion of EC use compared to the other ethnic
groups, at 76.6%. Moreover, according to a study by Afolalu et al. [11] conducted in Japan,
manual workers were more likely to use ECs (45%). A study by Cox et al. [12] demonstrated
that utilizing e-liquids that have a greater nicotine strength may be advised if compensatory
puffing practices are associated with using e-liquids with a lower nicotine strength that
results in higher toxicant exposure.

Despite its increasing prevalence, studies have shown that among current users of
ECs, some have reported a previous attempt at quitting vaping, or have the intention to
quit vaping in the future [13-15]. Palmer et al. [14], in a study amongst adult EC users,
found that 15.2% reported a past-year quit attempt and 60.7% reported planning to quit
vaping in the future. Another study using 2015-2016 data in the US showed that 62.4%
intended to quit vaping for good, whilst 25% had a quit attempt in the prior year [15]. A
study in Central and Eastern Europe found that the prevalence of ever quitting vaping was
13.9%, whilst 25.2% reported an intention to quit vaping in the future [13].

A number of factors are involved in the motivation to quit vaping. In a study con-
ducted by Kale et al. [16], one third of current vapers were motivated to quit vaping due
to COVID-19-related issues. Another study conducted by Smith et al. [17] revealed that
among those who had thoughts of quitting vape, nearly half were male (46.15%), had
annual household incomes above 50,000 USD (43.18%), had a frequency of vaping in the
past 30 days of less than four times (47.42%), and had anxiety (44.18%) and depression
(46.81%) symptoms in the past year. A systematic review on motivation to quit vaping
found that adults were more motivated to quit vaping due to its cost, lower satisfaction
from EC use, and psychological concerns [18].

In the Asian context, many studies have focused on EC initiation and ever or current
use (e.g., Hairi et al. and Patanavanich et al. [19,20]), whilst studies on the motivation and
intention to quit vaping are scarce. A study among 429 EC users showed that 65.3% reported
an intention to quit vaping, and this intention was related to earning a lower income and
perceiving that smoking ECs was more expensive compared to smoking cigarettes [21].
Based on the literature reviewed above, it is evident that there is a lack of studies in Malaysia
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targeted at investigating the motivation level to quit vaping and its related factors. Such
studies are direly needed to build evidence-based interventions that can help individuals
increase their motivation to quit vaping, thus increasing their likelihood of vaping cessation.
This study aimed to determine the factors associated with motivation to quit vaping among
young adults in Malaysia. We hypothesized that those with higher nicotine dependence,
positive perceptions toward vaping, and higher withdrawal symptoms would record lower
motivation to quit vaping.

2. Materials and Methods
2.1. Study Design, Setting and Participants

This research was conducted using a cross-sectional study design, and data were
collected in February 2023. Respondents were vapers recruited from shopping complexes
and restaurants in the town of Rawang, Gombak District, Federal Territory, Kuala Lumpur,
Malaysia.

The study’s inclusion criteria were Malaysian individuals who vaped with nicotine-
containing e-liquids for the past month and who were at least 18 years old. Those who
refused to participate in the study, solely smoked conventional cigarettes, or had stopped
vaping were excluded from the study. A sample size calculation was performed using the
Open Epi website, indicating a minimum of 292 respondents required for this study. A
small token was given to all respondents who completed the questionnaires.

2.2. Study Instruments

A structured, closed-ended, and validated questionnaire in Bahasa, Malaysia, was
used in this study. The questionnaire used had the following sections: (1) Sociodemo-
graphic background information, such as gender, age, ethnicity, marital status, education
level, working status, stress, monthly income, health problems (if any), and health status,
(11 questions). (2) EC users’ profiles, including EC use, age of EC initiation, daily /non-daily
use of ECs, and main reasons for using ECs (4 questions). (3) Habitual vaping behavioral
pattern, including number of EC sessions and puffs, common brands of EC liquid used,
flavor, money spent on purchasing e-liquids, volume of e-liquids (mL), concentration of
e-liquid used (mg/mL), common places of EC use, difficulties in restriction to use ECs
in non-smoking areas, location of e-liquid purchases, and experiences of health effects
associated with EC use (11 questions). (4) e-Fagerstrom Test of Nicotine Dependence
(6 questions) [22], with scores of 1-3 = low dependence, 4-6 = moderate dependence, and
7-10 = high dependence. (5) Glover—Nilsson Smoking Behavioral Dependence Question-
naire regarding vaping (11 questions), with scores of 1-6 = light, 7-11 = mild, 12-22 =
moderate, 23-33 = strong, and >33 = very strong [23]. (6) Perception of benefits, harm, and
risks, assessed using a 10-item yes/no questionnaire comparing EC use with conventional
cigarettes, such as ECs providing the throat hit sensation, equal satisfaction, ECs being
like conventional cigarettes and being a safer alternative, reducing the use of conventional
cigarettes, leading to no urges to smoke conventional cigarettes or urges to use ECs being
at the same level as conventional cigarettes, always using ECs in non-smoking areas, ECs
helping to quit conventional cigarettes, and being able to use a higher amount of nicotine
in ECs [22]. (7) Quitting vaping, measured using questions about having ever tried to stop
vaping, having any successful attempt to quit vaping, methods used to quit vaping, and
plans regarding quitting vaping in the last 12 months (4 questions). (8) Motivation to quit
vaping was measured using a single-item question, with scores of 1-5 = low motivation and
7- 10 = high motivation (7 response options) [24]. (9) Withdrawal symptoms, with a
higher total score indicating higher withdrawal symptoms (9 questions) [25]. (10) Dual
users’ profiles: Smoking conventional cigarettes, daily or non-daily smokers, age of initia-
tion, total number of cigarettes smoked daily, money spent on cigarettes, and comparison
of satisfaction between smoking cigarettes and vaping and reasons why (10 questions).
(11) Intention to quit (1 question). Details of the questions of the used questionnaires have
been published elsewhere [9].
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2.3. Data Collection

Vapers were approached by the researchers in shopping malls and restaurants. Those
who were seen to have/hold an EC were approached and asked if they were interested in
participating in the study. Vapers who agreed to participate were further asked if they used
ECs with nicotine for the past month, and those who answered “yes” were recruited as
study respondents. Printed self-administered questionnaires were used. The respondents
provided informed consent prior to completing the questionnaire. The time taken to
complete the questionnaires was approximately 10-12 min.

2.4. Statistical Analysis

Analysis was performed using IBM Statistical Package and Social Sciences (SPSS
Inc. Chicago, IL, USA), version 28.0. Descriptive statistics were used to determine the
sociodemographic characteristics and vaping profiles of the EC users. Chi-square tests
were conducted to determine the association between the factors associated with the level
of motivation to quit vaping. Any significant associations were further analyzed using
multiple logistic regression to examine the relationship between the associated factors
and the level of motivation to quit vaping. Continuous variables are described as means
and standard deviations (SDs). All reported p-values are two-tailed, and p < 0.05 was
considered statistically significant.

3. Results

Table 1 shows the sociodemographic characteristics and vaping profiles among vapers
in the Federal Territory of Kuala Lumpur, Malaysia. A total of 311 respondents were
identified. Most of the respondents were male (84.6%), aged 18-25 years old (55.3%) with a
mean age of 27.4 years (SD 8.2), single (67.2%), had completed tertiary education (55.3%),
and had a monthly income of RM 4000 or less (USD 902.73) (83.9%). Approximately half
of the vapers were either stressed (39.2%) or very stressed (10.0%). The majority of the
respondents recorded no health problems (90.7%) and rated their health as “good” (63.3%)
or “very good” (20.3%) (Table 1).

Table 1. Sociodemographic characteristics and vaping profiles of the respondents (N = 311).

Sociodemographic Characteristics Frequency (n) Percentage (%)

Gender

Male 263 84.6
Female 48 15.4

Age (in years)

Mean (SD), 27.4 (8.2)
18-25 172 55.3
26-35 98 31.5
36-45 31 10.0
46-55 6 1.9
56 and above 4 1.3
Race

Malay 179 57.6
Chinese 82 26.4
Indian 41 13.2
Other 9 2.1

Marital status
Single 209 67.2
Married 92 29.6
Divorced /widowed 10 3.2

Education level

Primary 8 2.6

Secondary 131 42.1
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Table 1. Cont.

Sociodemographic Characteristics Frequency (n) Percentage (%)
Tertiary 172 55.3
Work status
Government 25 8.0
Private 119 38.3
Self-employed 80 25.7
Student 73 23.5
Retired or unemployed 14 45
Stress level
No stress 65 20.9
Somewhat stressed 93 29.9
Stressed 122 39.2
Very stressed 31 10.0
Monthly income
* MYR (USD)
<MYR 1000
(<225.30) 70 225
MYR 1000-1999
(225.30-450.38) 58 18.6

MYR 20002999

(450.60-675.68) 79 »4
MYR 3000-3999
(675.90-900.98) > 17:4
MYR 4000-4999
(901.21-1126.28) 26 84
>MYR 5000
(>1126.51) 24 77
Health problems
No 282 90.7
Yes 29 9.3
Health level
Not sure 18 5.8
Not good 3 1.0
Not so good 30 9.6
Good 197 63.3
Very good 63 20.3
Age of initiation (years)
Mean (SD), 20.94 (7.80) -
Below 10 4 1.3
10-19 157 50.5
20-29 117 37.6
30-39 19 6.1
40 and above 14 45
Daily consumption
Everyday 212 68.2
Non-daily 99 31.8
Reasons for initiation
To try 91 29.3
To stop smoking cigarettes/ 88 283
tobacco products
To replace cigarettes/ 64 20.6
tobacco products
To reduce the number of cigarettes/ 39 125
tobacco products used ’
To vape in a non-smoking area 14 45
To reduce the cost of smoking 9 2.9

Other 6 1.9
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Table 1. Cont.

Sociodemographic Characteristics Frequency (n) Percentage (%)

Average daily usage of
ECs (session)
Mean (SD), 23.95 (41.62) -
10 or less 153 49.2

11-20 75 24.1

21-30 30 9.6

31 and above 53 17.0

Puffs per session
Mean (SD) 23.73 (46.51) -

1-25 260 83.6

26-50 24 7.7

51-75 2 0.6

76-100 10 3.2

>101 15 4.8
Flavors

Fruit 165 53.1

Mint 64 20.6

Tobacco 36 11.6

Coffee/tea 28 9.0

Other 18 5.7

(beans, desserts, sweets, etc.)
Intention to stop vaping within next 3

months
Not sure 126 40.5
Yes 110 35.4
No 75 24.1
Use of other tobacco products

Sole vaper 208 66.8

Dual user
(ECs and cigarettes) 103 331

Average daily tobacco cigarettes smoked
Mean (SD), 3.02 (5.65) -

1-5 49 15.8
6-10 52 16.7
11-15 10 3.2
16-20 28 9.0
21 and above 11 3.5

*MYR 1 =USD 0.22 as of 29 May 2023. EC, e-cigarettes.

More than half of the respondents started vaping at the age of 19 years or younger
(51.8%), and 37.6% of them began vaping between the ages of 20 and 29 and vaped daily
(68.2%). The three main reasons for starting to vape were “to try” (29.3%), “to stop smoking
cigarettes or tobacco products” (28.3%), and “to replace cigarettes or tobacco products”
(20.6%). Additionally, the majority of the vapers preferred fruit-flavored e-liquids (53.1%).
The mean daily usage of ECs was 23.95 sessions, while the average number of puffs per
session was 26.42. Most of the vapers remained “unsure” or “had no intention” about
their decision to stop vaping within the next three months (64.6%). Approximately 67%
of the vapers were sole vapers (66.8%) and those who combined vaping with smoking
conventional cigarettes recorded a daily mean of 3.02 sticks (Table 1).

Factors Associated with Motivation to Quit Vaping

Table 2 shows the association between factors that promote the level of motivation
to quit vaping. The level of motivation to quit vaping was found to have a signifi-
cant association with the perception of vaping being as satisfying as smoking cigarettes
(p = 0.006). There was a significant association between those who ranked their nicotine
dependency as mild to very strong (p = 0.001). There was also a significant difference
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among respondents experiencing withdrawal symptoms: Feeling depressed (p = 0.004),
frustrated and angry (p = 0.017), fearful and worried (p = 0.009), finding it difficult to focus
(p = 0.022), feeling anxious (p = 0.012), and having an increased appetite (p = 0.010) (Table 2).

Table 2. Association between factors that promote the level of motivation to quit vaping (N = 311).

Motivation to Quit Vaping

Low High x2 p-Value 2
n (%) n (%)
Perception of the benefits, harm, and risks of vaping
I get a definite nicotine hit from ECs 150 (88.8) 19 (11.2) 0.568 0.451
Vaping is as satisfying as tobacco smoking 155 (92.3) 13(7.7) 7.682 0.006 *
I'like ECs because they look and feel like a cigarette 99 (86.8) 15 (13.2) 0.063 0.802
Vaping feels healthier than smoking 171 (87.2) 25 (12.8) 0.022 0.881
Vaping has helped me to cut down on tobacco smoking 203 (88.3) 27 (11.7) 0.517 0.472
I don’t have the urge to smoke as much since using ECs 199 (89.6) 23 (10.4) 3.361 0.067
I crave ECs as much as I do/did tobacco 119 (88.8) 15 (11.2) 0.389 0.533
I frequently use ECs in places where tobacco smoking is banned 115 (89.8) 13 (10.2) 1.127 0.288
ECs have helped me to stop smoking 186 (87.7) 26 (12.3) 0.046 0.830
ECs allow me to use nicotine more 121 (87.7) 17 (12.3) 0.011 0.916
Level of nicotine dependence (Fagerstrom Test for Nicotine
Dependence)
Low dependence (1-3) 115 (84.6) 21 (15.4) 2.539 0.281
Moderate dependence (4-6) 86 (87.8) 12 (12.2)
High dependence (7-10) 70 (92.1) 6(7.9)
Vaping after waking up (1st EC of the day)
Within 5 min 84 (90.3) 9(9.7)
6-30 min 55 (88.7) 7 (11.3) 1.713 0.634
31-60 min 47 (87.0) 7(13.0) ‘
After 60 min 86 (84.3) 16 (15.7)
Vaping behavior (Glover-Nilsson Smoking Behavioral
Questionnaire)
This scales’ scores indicate the nicotine behavioral dependency
ranking
Slight (1-6) 32 (69.6) 14 (30.4) 19.043
Mild (7-11) 40 (83.3) 8(16.7)
Moderate (12-22) 109 (90.8) 11(9.3) 0.001 *
Strong (23-33) 66 (94.4) 4(5.7)
Very strong (34—44) 25 (92.6) 2(7.4)
Withdrawal symptoms (Minnesota Nicotine Withdrawal Syndrome)
Have you ever experienced the following symptoms during the use
of e-cigarettes?
The total score of the scale ranges from 0 to 36, depending on the
participants’ rating of the symptoms as not present (0), slight (1),
mild (2), moderate (3), and severe (4)
Craving tobacco smoking 156 (90.2) 17 (9.8) 2.618 0.106
Depressed mood 150 (92.6) 12(74) 8.122 0.004 *
Frustration/anger 132 (92.3) 11 (7.7) 5.673 0.017 *
Fear and worry 130 (92.9) 10 (7.1) 6.763 0.009 *
Difficulty in focusing 144 (91.7) 13 (8.3) 5.246 0.022 *
Feeling nervous 128 (92.8) 10(7.2) 6.339 0.012*
Increased appetite 144 (92.3) 12(7.7) 6.707 0.010 *
Difficulty sleeping 128 (90.8) 13 (9.2) 2.593 0.107
Impatience 127 (88.8) 16 (11.2) 0.441 0.507

2 Chi-square tests. * Significant at p < 0.05.

Further analysis using binary logistic regression was conducted to observe the relationship
between sociodemographic characteristics, vaping profile, daily amount of vaping, and habitual
vaping behavior and a high level of motivation to quit vaping (Table 3). Based on the results,
participants with an income of RM 1000-1999 (OR = 0.273, 95% CI = 0.094-0.788, p = 0.016),
RM 20002999 (OR = 0.237, 95% = CI 0.088-0.639, p = 0.004), RM 4000-4999 (OR = 0.116,
95% CI = 0.015-0.915, p = 0.041), and RM 5000 and above (OR = 0.126, 95% CI = 0.026-0.998,
p = 0.050) were less likely to have high motivation to quit vaping in comparison to those
who earned less than RM 1000. With regard to the daily number of vaping sessions,
participants with 11-20 sessions (OR = 9.917, 95% CI = 1.255-78.376, p = 0.030) or more
than 30 sessions of vaping per day (OR = 10.928, 95% CI = 1.211-98.612, p = 0.033) had
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higher odds of having higher motivation to quit vaping compared to those who had 10 or
less sessions per day. Concerning behavioral dependence related to vaping, participants
who recorded moderate and strong habitual vaping behavior were less likely to have high
motivation to quit vaping compared to those with slight habitual behavior (OR = 0.279,
95% CI = 0.110-0.708, p = 0.007 and OR = 0.185, 95% CI = 0.052-0.654, p = 0.009, respectively).
Those who perceived vaping as being as satisfying as smoking tobacco cigarettes were
also less likely to have high motivation to quit vaping (OR = 0.377, 95% CI = 0.186-0.799,
p = 0.007).

Table 3. Relationships between sociodemographic characteristics, vaping profile, daily amount of
vaping, and habitual vaping behavior and level of motivation to quit vaping.

Motivation to Quit Vaping

Variables Low, High, OR? SE 95% CI p-Value ?
n (%) n (%)

Monthly income, RM (USD)

<RM 1000

(<225.30) (ef) 52 (19.1) 18 (46.2) 1.000

RM 1000-1999 *

(225.30-450.38) 53 (19.5) 5(12.8) 0.273 0.54 0.094-0.788 0.016

RM 2000-2999 *

(450.60-675.68) 73 (26.8) 6 (15.4) 0.237 0.51 0.088-0.639 0.004

RM 3000-3999

(675.90-900.98) 46 (16.9) 8 (20.5) 0.502 0.47 0.200-1.264 0.144

RM 40004999 "

(901.21-1126.28) 25(9.2) 1(2.6) 0.116 1.06 0.015-0.915 0.041

>RM 5000 *

(1126.51) 23 (8.5) 1(2.6) 0.126 1.06 0.016-0.998 0.050

Daily number of vaping sessions

10 or less (ref) 97 (35.7) 22 (56.4) 1.000

11-20 71 (26.1) 11 (28.2) 9.917 1.06 1.255-78.376 0.030 *

21-30 36 (13.2) 5(12.8) 7.892 1.07 0.980-64.996 0.052

31 or above 68 (25.0) 1(2.6) 10.928 1.12 1.211-98.612 0.033 *

Habitual vaping behavior

Slight (ref) 32 (11.8) 14 (35.9) 1.000

Mild 40 (14.7) 8 (20.5) 0.579 0.52 0.210-1.594 0.290

Moderate 109 (40.1) 11 (28.2) 0.279 0.48 0.110-0.708 0.007 *

Strong 66 (24.3) 4(10.3) 0.185 0.64 0.052-0.654 0.009 *

Very strong 25(9.2) 2(5.1) 0.048 0.83 0.059-1.607 0.162

Perception of vaping being as satisfying as

tobacco smoking

No (ref) 117 (43.0) 26 (66.7) 1.000

Yes 155 (57.0) 13 (33.3) 0.377 0.36 0.186-0.799 0.007 *

2 Unadjusted OR. P Logistic regression using the “Enter” method. * Significant at p < 0.05.

4. Discussion

Low motivation to quit, positive perception toward vaping, and moderate and strong
habitual vaping behavior may indicate future long-term, with vaping potentially mimicking
conventional cigarette smoking [26]. Based on characteristics, profile, behavior addiction,
and motivation, this study indicated that vapers are unlikely to make quit attempts and to
successfully regulate the cravings, physical withdrawal, and negative affect that accompany
quit attempts. It has been reported by Hopkins et al. that the majority of smokers experience
fluctuations in their motivation to quit, with daily dynamic changes predicting relapse [27].
Our study reported similar findings for smokers, with those who had more vaping sessions
per day (>10 sessions) also showing higher odds of having high motivation to quit vaping.
In addition, vapers with higher income had lower motivation to quit vaping, which is
consistent with several other studies [8,24]. However, our results were not consistent
with a study conducted among English adults, where higher income was associated with
higher motivation to quit vaping, but this significant association became non-significant
after controlling for education level [28]. This may be because individuals from a higher
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SES background have greater exposure to EC advertisements. Groups with a SES may be
targeted, as they have been found to be early supporters of novel technologies [29] or to
have extra money to spend on new products [30].

When vapers compared their satisfaction from vaping with their satisfaction from tobacco
cigarettes, those who found vaping to be as satisfying were less motivated to quit vaping. It is
known that one of the factors that encourage users to switch to other products beside cost
and accessibility is when the new product provides a similar—if not higher—satisfactory
level [31]. This is supported by a study conducted by Gravely et al. [32], who found that
lack of satisfaction with vaping leads to stopping regular EC usage. This study concluded
that the trend in tobacco consumption is shifting from conventional cigarettes to exclusive
vaping, especially among the younger age group. There is a rapid increase in EC usage,
especially among those who were tobacco cigarettes users [28]. Additionally, this study
showed that the majority are sole vapers (66.8%), which contradicts the study conducted
locally by Wan Puteh et al., which revealed that the majority were dual users (40.3%) [8].
This could indicate the current vaping trend in Malaysia, which has seen a shift from dual
users to sole users, especially among the younger age group.

It is interesting to note that those who engaged in more vaping sessions had higher
odds of being motivated to make quit attempts compared to those with fewer daily vaping
sessions. This could be because users experience too many sessions, coupled with the need
to recall many pulffs for each session. This reinforces the need for researchers around the
world to identify ways to accurately measure vapers’ nicotine and behavior dependence
in relation to vaping compared to conventional cigarettes, rather than depending solely
on cotinine tests, which can be costly and time consuming in clinical practice. Farsalinos
et al. argued that relying only on sessions and puffs may not be an appropriate indicator
of vaping behavior and dependency because individual characteristics, such as inhaling
technique and lung capacity, might considerably alter nicotine absorption [32].

Failures in quitting nicotine use and experiencing withdrawal symptoms are associated
with heavier nicotine dependence [33]. It was also found in this study that respondents with
high nicotine dependence and those who experience withdrawal symptoms were less likely
to be motivated to quit [34,35]. This could potentially be explained by a study conducted
by Horn et al. [36] on tobacco users, where experiencing more symptoms of dependence
(withdrawal symptoms) was negatively associated with the ability to quit smoking.

It is widely reported that the initiation age of tobacco consumption is getting younger
with the emergence of ECs [35]. This study showed that the initiation age of vaping is
19 years old or younger (51.8%), which is consistent with another study [37]. The main
reasons for initiation were “to try” (29.3%), “to stop smoking cigarettes or tobacco products”
(28.3%), and “to replace cigarettes or tobacco products” (20.6%); this contradicts a study
conducted by Lewek et al. that reported that the main reasons include “lack of unpleasant
odor” (65.7%), “e-cigarettes are less harmful than cigarettes” (64.6%), and “better taste”
(58.8%) [38]. The most preferred flavor e-liquid was fruit (53.1%), and this is consistent
with local and international studies [8,39].

This study has a few strengths and limitations. First, it intended to control the char-
acteristics of respondents from the same district and used printed questionnaires to limit
the distribution so as to overcome the weaknesses of online surveys. It is also hoped that
the printed questionnaires increased the respondent’s perception that their responses had
greater anonymity, hence encouraging them to respond more honestly. The questionnaire
was explicitly designed to be completed by respondents without interviewer bias during
the process. In terms of study limitations, this was a cross-sectional study that used purpo-
sive sampling; hence, we are not able to make causal inferences, and the study may have
been susceptible to sampling bias. Data from the returned questionnaires may not represent
the population. Additionally, the number of respondents who declined to participate in
the study was not recorded, meaning that we are not able to provide a non-response rate.
Future studies should consider comparing vaping characteristics and intention to quit
vaping stratified by gender and other demographic factors.
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5. Conclusions

The group shared some similarities and differences in their demographics and vaping
profiles. The range of patterns used and preferences in vaping indicate more research
is needed to identify what is the best specific measure to explain the behavioral pattern
associated with vaping and addiction to nicotine so that we can confidently understand
how to increase vapers’ motivation level for future quit attempts. The issues with the
initiation, persistence, escalation, and positive perception toward vaping and not thinking
about quitting constitute a real public health issue that is not to be taken lightly.

Author Contributions: Conceptualization, LHW.,, J.A.A.G,,S.S.P, PM,, DM, CHY,, YHW, HQ.P,
S.S.,5.D.D. and X.J.T,; data curation, .A.R. and N.A.M.; formal analysis, LHW., S.S.P, LA.R., N AM.
and C.S.S,; investigation, LH.W,, S.S.P, PM.,, DM, CH.Y,, YHW, HQ.P,SS, S.D.D. and XJ.T,;
methodology, LHW.,, J A.AG., SS.P, PM., DM., CHY,, YHW, HQ.P, SS., S.D.D. and X.J.T,;
project administration, L.H.W.; resources, J.A.A.G.; supervision, L H.W.; writing—original draft,
LHW.,JAAG,SSP,PM, DM, CHY, YHW, HQ.P,SS., S.D.D., XJ.T., CM.H.C., N.B. and
C.S.S.; writing—review and editing, LH.W., J.A.A.G,,S.S.P, PM,, DM,, CHY,, YHW, HQ.P,S.S,,
S.D.D, X.J.T.,, CM.H.C,, N.B. and C.S.S; funding acquisition, C.S.S., LH.W., CM.H.C. and N.B. All
authors have read and agreed to the published version of the manuscript.

Funding: This research was funded by the Ministry of Higher Education Malaysia, under the
Fundamental Research Grant Scheme, grant number FRGS/1/2020/SKK06/UKM/02/8.

Institutional Review Board Statement: This study was conducted in accordance with the Declaration
of Helsinki, and approved by the Institutional Review Board (or Ethics Committee) of Taylor’s
University (HEC 2022/317).

Informed Consent Statement: Prior to data collection, all respondents signed informed consent.
Data Availability Statement: Data can be requested from the corresponding author.

Acknowledgments: The authors would like to acknowledge Dinesh Mahalingam, who ensured a
smooth data collection process, and Jo Ann Galvan, the Community Medicine Course Coordinator
at Taylors University, for coordinating the whole research process and providing some funding for
printing and getting tokens of appreciation from a sponsor.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  Munafo, M. Are e-cigarettes tobacco products? Nicotine Tob. Res. 2018, 21, 267. [CrossRef] [PubMed]

2. Etter, ].-F. Electronic cigarettes: A survey of users. BMIC Public Health 2010, 10, 231. [CrossRef] [PubMed]

3.  Abdulrahman, S.A.; Ganasegeran, K.; Loon, C.W.; Rashid, A. An online survey of Malaysian long-term e-cigarette user perceptions.
Tob. Induc. Dis. 2020, 18, 26. [CrossRef]

4.  Tehrani, H.; Rajabi, A.; Ghelichi-Ghojogh, M.; Nejatian, M.; Jafari, A. The prevalence of electronic cigarettes vaping globally: A
systematic review and meta-analysis. Arch. Public Health 2022, 80, 240. [CrossRef]

5. Driezen, P; Nordin, A.S.A.; Hairi, EM.; Yee, A.; Tajuddin, N.A.A.; Hasan, S.I; Danaee, M.; Kamaludin, 1.S.; Kaai, S.C.; Yan, M,; et al.
E-cigarette prevalence among Malaysian adults and types and flavors of e-cigarette products used by cigarette smokers who
vape: Findings from the 2020 ITC Malaysia Survey. Tob. Induc. Dis. 2022, 20, 32. [CrossRef] [PubMed]

6.  National Institutes of Health. National Health and Morbidity Survey (NHMS) 2019: NCDs—Non-Communicable Diseases: Risk
Factors and other Health Problems. In the Institute for Public Health, National Institutes of Health (NIH), Ministry of Health
Malaysia (Vol. 1). 2019. Available online: http://www.iku.gov.my/nhms-2019 (accessed on 4 June 2023).

7. Wamamili, B.; Lawler, S.; Wallace-Bell, M.; Gartner, C.; Sellars, D.; Grace, R.C.; Courtney, R.; Coope, P. Cigarette smoking and
e-cigarette use among university students in Queensland, Australia and New Zealand: Results of two cross-sectional surveys.
BM]J Open 2021, 11, e041705. [CrossRef]

8. Puteh, S.E.W.; Manap, R.A.; Hassan, TM.; Ahmad, 1.S.; Idris, I.B.; Sham, EM.; Lin, A.B.Y.,; Soo, C.I; Mohamed, RM.P;
Mokhtar, A.L; et al. The use of e-cigarettes among university students in Malaysia. Tob. Induc. Dis. 2018, 16, 57. [CrossRef]

9. Mat Salleh, R.; Baharom, N.; Siau, C.S.; Chan CM, H.; Amit, N; Sia, P.Y.; Wee, L.H. E-Cigarette Users’ Profiles and Their Association
with Identified Impacts of COVID-19 on Vaping among Young Adults in Malaysia. Healthcare 2023, 11, 434. [CrossRef]

10. Ling, J.M.Y.; Ahmad, N.; Mohd Yusoff, M.F; Lim, K.H. Current e-cigarette use among in-school adolescents in West Malaysia:

Examining the interactions between sociodemographic characteristics and lifestyle risk behaviours. PLoS ONE 2022, 17, e0263355.
[CrossRef]


https://doi.org/10.1093/ntr/nty130
https://www.ncbi.nlm.nih.gov/pubmed/29931122
https://doi.org/10.1186/1471-2458-10-231
https://www.ncbi.nlm.nih.gov/pubmed/20441579
https://doi.org/10.18332/tid/118720
https://doi.org/10.1186/s13690-022-00998-w
https://doi.org/10.18332/tid/146363
https://www.ncbi.nlm.nih.gov/pubmed/35431719
http://www.iku.gov.my/nhms-2019
https://doi.org/10.1136/bmjopen-2020-041705
https://doi.org/10.18332/tid/99539
https://doi.org/10.3390/healthcare11030434
https://doi.org/10.1371/journal.pone.0263355

Healthcare 2023, 11, 1980 11 of 12

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Afolalu, E.F; Langer, P.; Fischer, K.; Roulet, S.; Magnani, P. Prevalence and patterns of tobacco and/or nicotine product use in
Japan (2017) after the launch of a heated tobacco product (IQOS®): A cross-sectional study. F1000Research 2022, 10, 504. [CrossRef]
Cox, S.; Kosmider, L.; McRobbie, H.; Goniewicz, M.; Kimber, C.; Doig, M.; Dawkins, L. E-cigarette puffing patterns associated
with high and low nicotine e-liquid strength: Effects on toxicant and carcinogen exposure. BMC Public Health 2016, 16, 999.
[CrossRef] [PubMed]

Jankowski, M.; Lawson, J.A.; Shpakou, A.; Poznarski, M.; Zielonka, T.M.; Klimatckaia, L.; Loginovich, Y.; Rachel, M.; Gereova, J.;
Minarowski, L.; et al. Smoking cessation and vaping cessation attempts among cigarette smokers and E-cigarette users in Central
and Eastern Europe. Int. |. Environ. Res. Public Health 2020, 17, 28. [CrossRef]

Palmer, A.M.; Sawyer, L.E.; Brandon, T.H. Distinct influences of nicotine and sensorimotor stimuli on reducing cravings to smoke
and vape among dual users. Addict. Behav. 2021, 122, 107051. [CrossRef] [PubMed]

Rosen, R.L.; Steinberg, M.L. Interest in quitting e-cigarettes among adults in the United States. Nicotine Tob. Res. 2020, 22, 857-858.
[CrossRef] [PubMed]

Kale, D.; Herbec, A.; Perski, O.; Jackson, S.E.; Brown, J.; Shahab, L. Associations between vaping and Covid-19: Cross-sectional
findings from the HEBECO study. Drug Alcohol Depend. 2021, 221, 108590. [CrossRef] [PubMed]

Smith, T.T.; Nahhas, G.J.; Carpenter, M.].; Squeglia, L.M.; Diaz, V.A ; Leventhal, A.M.; Dahne, J. Intention to Quit Vaping Among
United States Adolescents. JAMA Pediatr. 2021, 175, 97. [CrossRef]

Palmer, A.M.; Price, S.N.; Foster, M.G.; Sanford, B.T.; Fucito, L.M.; Toll, B.A. Urgent need for novel investigations of treatments to
quit e-cigarettes: Findings from a systematic review. Cancer Prev. Res. 2022, 15, 569-580. [CrossRef]

Hairi, EM.; Goh, K.T.; Driezen, P.; Nordin, A.S; Yee, A.; Tajuddin, N.A.; Hasan, S.I.; Danaee, M.; Kamaludin, I.S.; Kaai, S.C.; et al.
Reasons for using e-cigarettes and support for e-cigarette regulations: Findings from the 2020 ITC Malaysia Survey. Tob. Induc.
Dis. 2022, 20, 33. [CrossRef]

Patanavanich, R.; Aekplakorn, W.; Glantz, S.A ; Kalayasiri, R. Use of e-cigarettes and associated factors among youth in Thailand.
Asian Pac. ]. Cancer Prev. APJCP 2021, 22, 2199. [CrossRef]

Wong, L.P; Alias, H.; Mohammadi, N.A.; Ghadimi, A.; Hoe, V.C.W. E-cigarette users’ attitudes on the banning of sales of nicotine
E-liquid, its implication on E-cigarette use behaviours and alternative sources of nicotine E-liquid. J. Community Health 2017,
42,1225-1232. [CrossRef]

Rahman, A.U.; Mohamed MH, N.; Jamshed, S.; Mahmood, S.; Iftikhar Baig, M.A. The Development and Assessment of Modified
Fagerstrom Test for Nicotine Dependence Scale among Malaysian Single Electronic Cigarette Users. |. Pharm. Bioallied Sci. 2020,
12 (Suppl. S2), S671-5675. [CrossRef]

Glover, E.D.; Nilsson, F; Westin, A.; Glover, PN.; Laflin, M.T.; Persson, B. Glover-Nilsson Smoking Behavioral Questionnaire
(GN-SBQ) [Database record]. APA PsycTests 2005. [CrossRef]

Seidenberg, A.B.; Caughey, R.W.; Rees, V.W.; Connolly, G.N. Storefront cigarette advertising differs by community demographic
profile. Am. |. Health Promot. 2010, 24, e26—e31. [CrossRef] [PubMed]

Blebil, A.Q.; SSulaiman, S.A.; AHassali, M.; Dujaili, ].A.; Zin, A.M. Evaluation of the Psychometric Properties of the Malay Version
of the Minnesota Nicotine Withdrawal Scale. Value Health Reg. Issues 2014, 3, 19-23. [CrossRef] [PubMed]

Harlow, A.E; Stokes, A.C.; Brooks, D.R.; Benjamin, E.J.; Leventhal, A.M.; McConnell, R.S.; Barrington-Trimis, J.L.; Ross, C.S.
Prospective association between e-cigarette use frequency patterns and cigarette smoking abstinence among adult cigarette
smokers in the United States. Addiction 2022, 117, 3129-3139. [CrossRef]

Hopkins, PD.; Spears, C.A.; Hoover, D.S.; Liang Li Cambron, C.; Potter, L.N.; Cinciripini, PM.; Lam, C.Y.; Wetter, D.W. Trajectories
of motivation and self-efficacy during a smoking quit attempt: An ecological momentary assessment study. Psychol. Addict. Behav.
2022, 36, 78-89. [CrossRef]

Jahnel, T.; Ferguson, S.G.; Partos, T.; Brose, L.S. Socioeconomic differences in the motivation to stop using e-cigarettes and
attempts to do so. Addict. Behav. Rep. 2020, 11, 100247. [CrossRef]

Kennedy, B.; Funk, C. 28% of Americans Are ‘Strong” Early Adopters of Technology; Pew Research Center: Washington, DC, USA, 2016.
U.S. Bureau of Labor Statistics. Consumer Expenditures in 2015. In BLS Reports; U.S. Bureau of Labor Statistics:
Washington, DC, USA, 2017.

Farsalinos, K.E.; Spyrou, A.; Stefopoulos, C.; Tsimopoulou, K.; Kourkoveli, P.; Tsiapras, D.; Kyrzopoulos, S.; Poulas, K.; Voudris,
V. Nicotine absorption from electronic cigarette use: Comparison between experienced consumers (vapers) and naive users
(smokers). Sci. Rep. 2015, 5, 11269. [CrossRef]

Gravely, S.; Cummings, K.M.; Hammond, D.; Lindblom, E.; Smith, D.M.; Martin, N.; Loewen, R.; Borland, R.; Hyland, A.;
Thompson, M.E.; et al. The Association of E-cigarette Flavors With Satisfaction, Enjoyment, and Trying to Quit or Stay Abstinent
From Smoking Among Regular Adult Vapers From Canada and the United States: Findings From the 2018 ITC Four Country
Smoking and Vaping Survey. Nicotine Tob. Res. Off. ]. Soc. Res. Nicotine Tob. 2020, 22, 1831-1841. [CrossRef]

Dai, H. Prevalence and Factors Associated With Youth Vaping Cessation Intention and Quit Attempts. Pediatrics 2021, 148,
€2021050164. [CrossRef]

Case, K.R,; Mantey, D.S.; Creamer ML, R.; Harrell, M.B.; Kelder, S.H.; Perry, C.L. E-cigarette-specific symptoms of nicotine
dependence among Texas adolescents. Addict. Behav. 2018, 84, 57-61. [CrossRef]


https://doi.org/10.12688/f1000research.52407.2
https://doi.org/10.1186/s12889-016-3653-1
https://www.ncbi.nlm.nih.gov/pubmed/27650300
https://doi.org/10.3390/ijerph17010028
https://doi.org/10.1016/j.addbeh.2021.107051
https://www.ncbi.nlm.nih.gov/pubmed/34303118
https://doi.org/10.1093/ntr/ntz062
https://www.ncbi.nlm.nih.gov/pubmed/31011747
https://doi.org/10.1016/j.drugalcdep.2021.108590
https://www.ncbi.nlm.nih.gov/pubmed/33631546
https://doi.org/10.1001/jamapediatrics.2020.2348
https://doi.org/10.1158/1940-6207.CAPR-22-0172
https://doi.org/10.18332/tid/146364
https://doi.org/10.31557/APJCP.2021.22.7.2199
https://doi.org/10.1007/s10900-017-0374-z
https://doi.org/10.4103/jpbs.JPBS_245_19
https://doi.org/10.1037/t32570-000
https://doi.org/10.4278/ajhp.090618-QUAN-196
https://www.ncbi.nlm.nih.gov/pubmed/20594091
https://doi.org/10.1016/j.vhri.2013.09.001
https://www.ncbi.nlm.nih.gov/pubmed/29702926
https://doi.org/10.1111/add.16009
https://doi.org/10.1037/adb0000734
https://doi.org/10.1016/j.abrep.2020.100247
https://doi.org/10.1038/srep11269
https://doi.org/10.1093/ntr/ntaa095
https://doi.org/10.1542/peds.2021-050164
https://doi.org/10.1016/j.addbeh.2018.03.032

Healthcare 2023, 11, 1980 12 of 12

35.

36.

37.

38.

39.

Gentzke, A.S.; Wang, TW.; Cornelius, M.; Park-Lee, E.; Ren, C.; Sawdey, M.D.; Cullen, K.A.; Loretan, C.; Jamal, A.; Homa, D.M.
Tobacco product use and associated factors among middle and high school students—National Youth Tobacco Survey, United
States, 2021. MMWR. Surveill. Summ. 2022, 71, 1-29. [CrossRef]

Horn, K; Fernandes, A.; Dino, G.; Massey, C.J.; Kalsekar, I. Adolescent nicotine dependence and smoking cessation outcomes.
Addict. Behav. 2003, 28, 769-776. [CrossRef]

Wallace, L.N.; Roche, M.J. Vaping in Context: Links Among E-cigarette Use, Social Status, and Peer Influence for College Students.
J. Drug Educ. 2018, 48, 36-53. [CrossRef]

Lewek, P; Wozniak, B.; Maludziriska, P; émigielski, J.; Kardas, P. Polish e-cigarettes: Users reasons to start vaping—A survey of
1142 Polish vapers. Fam. Med. Prim. Care Rev. 2018, 20, 232-235. [CrossRef]

Groom, A.L,; Vu, T-H.T; Kesh, A.; Hart, ].L.; Walker, K.L.; Giachello, A.L.; Sears, C.G.; Tompkins, L.K.; Mattingly, D.T.; Landry, R L.; et al.
Correlates of youth vaping flavor preferences. Prev. Med. Rep. 2020, 18, 101094. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.15585/mmwr.ss7105a1
https://doi.org/10.1016/S0306-4603(02)00229-0
https://doi.org/10.1177/0047237918807706
https://doi.org/10.5114/fmpcr.2018.78257
https://doi.org/10.1016/j.pmedr.2020.101094
https://www.ncbi.nlm.nih.gov/pubmed/32373447

	Introduction 
	Materials and Methods 
	Study Design, Setting and Participants 
	Study Instruments 
	Data Collection 
	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	References

