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Abstract:

Objectives: The aim of this study was to determine the predisposing, enabling and reinforcing factors associ-
ated with electronic cigarette (e-cigarette) use among high school students in Jakarta, Indonesia.

Methods: This cross-sectional study took place in eight high sc?m]s in Jakarta, Indonesia. A total of 767 stu-
dents were recruited by multistage cluster random sampling. Bivariate and multivariate statistical analyses
were employed to determine the associations between socio-demographic, predisposing, reinforcing and en-
abling factors and e-cigarette use. 13

Results: Respondents were 54.1% male and the mean age was 16 years old [standard deviation (SD): 1.02]. In
this sample, 32.2% of students (n = 247) had ever used e-cigarettes and 11.8% of students were e-cigarette users
(n = 90). Several measured factors were positively associated with e-cigarette use, including: current smoking
of conventional cigarettes [odds ratio (OR): 2.06]; perception that e-cigarettes are less addictive than conven-
tional cigarettes (OR: 1.98); perception that e-cigarettes do not cause cancer (OR: 2.38); parental acceptance of
e-cigarette use (OREERB0); and having enough money to buy e-cigarettes (OR: 3.24). The only variable found
that was negatively associated with e-cigarette use was teacher’s use of e-cigarettes (OR: 0.34).

Conclusions: This study fouggl that student social influences, perceptions about and accessibility to e-cigarettes
were significantly positively associated with e-cigarette use among high school students in Jakarta, Indonesia.
This study highlights the importance of educating students, their parents and teachers regarding safety and
potential health hazards of using e-cigarettes. Efforts to implement and enforce youth access restrictions on
e-cigarettes in Indonesia are crucial to preventing further uptake of these products.
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Introduction

Electronic cigarette (e-cigarette) use among youth and young adults has become a global public health issue [1].
Product flavour availability, design and promotion increases youth acceptability of the product [2]. Many stud-
ies revealed that e-cigarette products have a detrimental effect on health, including harm to the pulmonary, im-
mune, central nervous and cardiovascular systems [3]. A systematic review revealed that almost of e-cigarettes
contain nicotine [4]. Use of nicotine products, especially at a young age, can lead to addiction [4]. Moreover,
another study revealed that nicotine exposure during adolescence may result in a greater risk of developing
psychiatric disorders and cognitive impairment in later life [5]. E-cigarette use remains a controversial topic,
given that the products may be used for cessation among smokers who cannot otherwise quit. However, many
stakeholders including the World Health Organization (WHO) and the Forum of International Respiratory So-
cieties recommend restricting marketing of products to prevent youth uptake [6], [7].

In 2010, e-cigarettes were declared a dangerous and illegal product by the Indonesian National Agency of
Drug and Food Control (BPOM) [8]. Nevertheless, e-cigarettes remained widely available on the Indonesian
market (both in stores and online) and are increasingly promoted [9]. Currently, the only e-cigarette policy
that exists is an excise tax on e-liquids (the nicotine solution for both open and closed systems used to fill e-
cigarettes). The Ministry of Finance imposed the maximum excise tariff (57%) on e-liquids in 2018 through the
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Minister of Finance Regulation [10]. Because of this tax policy, e-cigarettes are now acknowledged as a legal
product by the Indonesian government, although the products remain unregulated by BPOM [11].

According to the most recent Global Adult Tobacco Survey (2011), 10.9% of Indonesian adults had heard
about ggpigarettes and among those who were aware, 2.5% used these products [12]. In 2017, a preliminary
study on the prevalence of e-cigarette use among adolescents in Bekasi, West Java, Indonesia found that 22.3%
of 581 high school students were current users of e-cigarettes [13]gfjverall, e-cigarette use behaviours are un-
derstudied in Indonesia. Moreover, to the best of our knowledge, determinants of e-cigarette use among high
school students in Indonesia has not yet been studied. Therefore, this study aims to determine factors t on-
tribute to e-cigarette use via hypothesised predisposing, reinforcing and enabling factors of behaviour among
a sample of high school students in Jakarta, Indonesia.

This study used the PRECEDE (predisposing, reinforcing and enabling constructs) model as a conceptual
framework to examine factors that may contribute to e-cigarette use. The predisposing factors we assessed
include knowledge, attitudes, beliefs and perceptions; the reinforcing factors include social norms such as peer,
school and parent influence; and the enabling factors include conditions that enable behaviour change, such as
programmes and policies that influence the availability of resources and accessibility or affordability [14]. The
model is used to identify not only all aspects of a person’s environment but also the person’s own cognitions,
skills and behaviour so that its utility helps to provide a comprehensive framework of the factors that influence
behaviour, and allows for tangible factors on which to intervene and build an effective health behaviour change
program [15], [16].

Methods

We distributed a cross-sectional, self-report survey to students in eight high schools in Jakarta, Indonesia in
September 2018. Jakarta was chosen as the study location given its cosmopolitan population, its status as the
national capital and the largest city in Indonesia, where previous studies have found that adults are more likely
to be exposed to e-cigarettes in urban versus rural areas [17]. There were 681 high gghools in Jakarta that con-
sisted of 501 and 180 schools were vocational and general high schools, respectively. Multi-stage cluster random
samplings were used to select two vocational and two general high schools from public schools and select two
vocational and two general high schools from private schools (Figure 1). Then, three classes representing each
grade were randomly selected from each school. In the selected classes, all the students were recruited to par-
ticipate. All the schools approached agreed to participate in the study, and all the students participated in each

[Ehss approached. The survey was managed by five trained research assistants and carried out in the classroom

without the presence of a teacher. Informed consent was obtained before the questionnaire was distributed,
and respondents were given a brief orientation on how to fill out the questionnaire. This study was approved
by the Committee on Health Research Ethics of Universitas Muhammadiyah Prof. DR. HAMKA with number
03/18.11/026 and institutional permissions were obtained from each school prior to study.

/ High schools in Jakarta

(n =681)
Vocational high schools General high schools
(n: 501) (n = 180)
Public vocational high Private vocational high Public general high Private general high
schools (n = 58) schoals (n = 443) schoaols (n = 100) schools (n = B0)
2 schools were randomly 2 schools were randomly 2 schools were randomly 2 schoals were randomly
selected selected selected selected
3 classes representing | 3 classes represanting 3 classes representing | 3 classes representing
each grade were each grade were each grade were each grade were
randomly selected o randomly selected randomly selected randomly selecled

Figure 1: Flow diagram of multistage sampling.
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The minimum sample size (689 respondents) was determined by using the formula of hypothesis testing for
two-population proportion [@B§o confidence interval (CI)]. A total of 767 students were recruited for this study.
The survey instrument used consisted of five parts. The first part of the survey contained questions about socio-
demographic characteristics including sex, age, class grade, amount of pocket money per week and parents’
occupation. The s d part of the survey included questions on conventional cigarette and e-cigarette use
status. This section of the questionnaire used the Global Youth Tobacco Survey (GYTS) standard items and was
adapted to include e-cigarette use questions [18]. The definition of e-cigarettes used in this study is in line with
what WHO describes as “electronic nicotine delivery system (ENDS)” and does not include heated tobacco
products (HTPs) [19], [20]. Respondents were said to be non-users of e-cigarettes if they reported never using
e-cigarettes, even a puff [21]. If the respondent had not used e-cigarettes in the last 30 days b d ever used one
of the products (at least one puff), then s/he were categorized as an “ever e-cigarette user”. Current e-cigarette
users are students who used the products any time during the past 30 days. For those who smoked cigarette
any time during the past 30 days they are categorized as “current cigarette smoker”. We categorized students
as dual users if they reported current cigarette smoking and using e-cigarette within the past 30 days [22].
The third part of the questionnaire consisted of social influences (i.e. at home and school) to use e-cigarettes.
The questions explored e-cigarette use behaviours by people close to respondents” such as family, peers and
teachers, and also included questions that measured the tolerance of use and penalties when using electronic
cigarettes at home and at school. We subsequently asked about the participants’ perceptions of referent others’
attitudes towards e-cigarette use.

The fourth part of the questionnaire included the participants” own perceptions about e-cigarettes, which
were assessed by nine statements comparing e-cigarette use to cigarette smoking,. Eight positively framed state-
ments; (1) e-cigarettes are safer, (2) trendier, (3) cheaper, (4) easier to obtain, (5) more non-addictive, (6) can help
stop smoking, (7) the vapour does not disturb the surrounding people and (8) not restricted in the public area;
and one negatively framed statement that electronic cigarette products can cause lung cancer. Four Likert scale
items were used to identify attitude variables namely strongly agree, aP¥, disagree and strongly disagree.
The Cronbach’s alpha for the perception questions scale is 0.75. The fifth part of the questionnaire consisted of
three questions measuring students” perception of e-cigarettes affordability and accessibility. This part explores
accessibility to vape shops, affordability of e-cigarettes and students” price sensitivity to e-cigarettes.

All statistical tests were analyzed using SPSS statistics versﬂ\ 22.0 (IBM Corp, Armonk, NY, USA). E-
cigarette use patterns were described using descriptive statistif§. Chi-square tests were employed to determine
associations between independent and dependent variables. Independent variables with p-value <0.25 in bi-
variate tests were included in multivariate analysis. Adjusted odds ratios (OR) and predictors of e-cigarette use
were determined in multivariate analysis.

Results

The questionnaire response rate was 100%, of which 99.6% (n = 767) of respondents completed all questions
€8} the survey. Table 1 shows the characteristics of the students surveyed. The respondents were 54.1% male
and the mean age was 16 years old [standard deviation (SD): 1.02]. In our sample, 247 (32.2{f) students had
ever tried e-cigarettes, but were not currently using the products. About 46 (6%) of the sample were dual users
(smoking cigarettes and using e-cigarettes). Among e-cigarette users (n = 90), 51.1% of them (n = 46) were
smokers and 20% had never smoked conventional cigarettes before (n = 18). Regarding source of information
about e-cigarettes, almost half of students learned about e-cigarettes through observation of other people using
the product (47.5%, n = 364), whereas a quarter of them learned through seeing products online (i.e. social
media) (25.2%, n = 139).

Table 1: High school students” use of electronic cigarettes by sociodemographic variables and smoking status.

Total 767 (%) Current user Ever user 247  Never user 430

90 (%) (%) (%)
Sex
Male 415 (54.1) 64 (71.1) 183 (74.1) 168 (39.1)
Female 352 (45.9) 26 (28.9) 64 (25.9) 262 (60.9)
Age
<=16 years 446 (58.1) 54 (60.0) 128 (51.8) 264 (61.4)
>=17 years 321 (41.9) 36 (90.0) 119 (48.2) 166 (38.6)
Pocket money
High (>$7.07 USD/week) 384 (50.1) 48 (53.3) 123 (49.8) 213 (49.5)
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Low (<$7.08 USD/week)
Smoking status

Active

Former

Never
E-cigarette information source

Seeing other people use (except friend and
family)

Social media

Friend

Internet (other than social media)

E-cigarette store

Family

Television

Magazines

383 (49.9)

187 (24.4)
132 (17.2)
448 (58.4)

364 (47.5)

135 (17.6)
125 (16.3)
58(7.6)
33(4.3)
27 (3.5)
22(2.9)
3(0.4)

42 (46.7)

46 (51.1)
26 (28.9)
18 (20.0)

42 (46.7)

16 (17.8)
9 (10.0)
9 (10.0)

4(4.4)
7(7.8)
0(0.0)
0 (0.0)

124 (50.2)
110 (44.5)
60 (24.3)
77 (31.2)

110 (44.5)

DEGRUYTER

217 (50.5)
31(7.2)
16 (10.7)
353 (82.1)

212 (49.3)

Among those who ever use and current users, the average of their first try of an e-cigarette was at 14.5
years old. Among electronic cigarette users, 34 students (10.17%) claimed that the e-liquid they used contained
nicotine. The most frequently used type of e-cigarette (45.5%) has a refill tank, and most users (28.9%) buy their
devices from vape shops. Curiosity (65%) is one of the main reasons why the student had tried e-cigarettes
followed by the reason to stop smoking (6.5%), and had considered e-cigarettes as a lifestyle choice (fashionable)

(6.5%) (Table 2).

Table 2: Descriptive characteristics of current e-cigarette users and those who ever tried.

n =337 (%)
Age of first use, years
<=]2 14 (4.6)
13 30 (9.9)
14 60 (19.8)
15 107 (35.3)
16 60 (19.8)
17+ 32 (10.6)
Main reason to use EC
Curious to try 219 (65.0)
To quit smoking 22 (6.5)
E-cigarettes are fashionable 22 (6.5)
To reduce smoking 18 (5.3)
igarettes have variant flavours 14 (4.2)
-cigarettes are less harmful than cigarettes 8(24)
Encouragement of friend /ads 7(21)
Vapor does not disturb others 4(1.2)
Encouragement of ads 1(0.3)
Other reasons 22 (6.5)
E-cigarette device type
Portable vapouriser 41 (45.6)
Vaporizer pen 8(8.9)
Cig-a-like 4(44)
Other 37 (41.1)
E-cigarette (device and liquid) source
Vape shop 26 (28.9)
Online shop 13 (14.4)
Purchased from friends 5(5.6)
Given by friends 15(16.7)
Other sources 31(344)
Contains nicotine
Yes 34 (10.1)
No 118 (35.0)
Does not know 185 (54.9)
Nicotine concentration info
Yes 61(18.1)
No 78 (23.1)
Does not know 198 (58.8)
Unauthenticated
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In this study, we compared the socio-demographic characteristics and conventional cigarette use behaviour
among e-cigarette users compared to non-users (Table 3). The conventional cigarette smokers were more likely
to be current e-cigarette users than non-smokers (OR: 3.97; 95% CI: 2.53-6.25). However, there were no signifi-
cant associations between age, amount of pocket money and e-cigarette use.

Table 3: Association between sociodemographic status and e-cigarette use.

E-cig use status

E-cigarette Non-e- OR p-Value
user  cigarette user (95% CI)
n =190 (%) n =677 (%)
<=16 years old 54 (12.1) 392 (87.9) 1.09 (0.70-1.70) 0.705
Male sex 64 (15.4) 351 (84.6) 2.29 (1.42-3.70) 0.001
High level of pocket money 48 (12.5) 336 (87.5) 1.16 (0.75-1.80) 0.509
Current cigarette smoker 46 (24.6) 141 (75.4) 3.97 (2.53-6.25) 0.000

Table 4 shows the association between predisposing/reinforcing/enabling factors and e-cigarette use. Nu-
merous predisposing factors were significantly associated with e-cigarette use. For those who have some per-
ceptions, such as e-cigarette use is safer, trendier, easier to obtain, less addictive than cigarettes, can help to
quit smoking, not restricted in the public areas, not causing cancer and the resulting vapour is not as disturb-
ing to surrounding people compared toﬂarettes, had significantly higher ORs for using e-cigarettes. Students
who had a family member or members who used e-cigarettes were significantly more likely to use e-cigarettes
than those whose family members did not use e-cigarettes (OR: 2.37; 95% CI: 1.48, 3.40). Parents who allowed
students to use e-cigarettes had higher odds of using e-cigarettes compared to students whose parents didgjpt
allow this behaviour (OR: 7.84; 95% CI: 4.33, 14.20). Meanwhile, school restriction of e-cigarettes and friend use
of e-cigarettes were not significantly associated with e-cigarette use. Availability of money to buy e-cigarettes,
perception of e-cigarette price as being affordable and easy to access were enabling factors positively associated
with higher odds of e-cigarette use.

Table 4: Association between PRECEDE factors and e-cigarette use.

E-cigarette use status

Usern =90 Non-user n = OR (95% CI)  p-Value
(%) 677 (%)
Predisposing factors (e-cigarettes are ... than conventional cigarettes)
Less harmful 41 (21.8) 147 (78.2) 3.02 (1.92-4.75) 0.000
Trendier 61 (14.5) 361 (85.5) 1.84 (1.15-2.94) 0.010
Cheaper 9 (20.5) 35 (79.5) 2.04 (0.95-4.39) 0.064
Easier to obtain 24 (22.0) 85 (78.0) 2.53(1.51-4.26) 0.000
More non-addictive 56 (21.3) 207 (78.7) 3.74 (2.37-5.90) 0.000
Can help stop smoking 54 (24.2) 169 (75.8) 4.51(2.86-7.12) 0.000
Not disturbing 50 (21.5) 183 (78.5) 3.37 (2.15-5.29) 0.000
Not causing cancer 49 (20.9) 185 (79.1) 3.18(2.03-4.98) 0.000
Not restricted in public areas 22 (35.5) 40 (64.5) 5.15(2.89-9.18) 0.000
Reinforcing factors
Family uses 32 (20.0) 128 (80.0) 2.37 (1.48-3.80) 0.000
Friend uses 66 (13.1) 436 (86.9) 1.52 (0.93-2.49) 0.094
Teacher uses 12 (6.3) 177 (93.7) 0.44 (0.23-0.82) 0.008
Parents allow 24 (44.4) 30 (55.6) 7.84 (4.33-14.20) 0.000
Not restricted in school 79 (11.4) 615 (88.6) 0.72(0.37-1.43) 0.352
Enabling factors
Having enough money to buy 23 (41.8) 32 (58.2) 6.92 (3.83-12.51) 0.000
e-cigarettes
Affordability 24 (20.9) 91 (79.1) 2.34 (1.40-3.93) 0.001
Accessibility to vape shop 37 (17.5) 175 (82.5) 2.00(1.27-3.15) 0.002

ﬁe results of multivariate logistic regression analysis are shown Table 5. Current snfjking of conventional
cigarettes, perception that e-cigarettes are less addictive, do not cause cancer, family use of e-cigarettes, al-
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lowance by parents to use e-cigarettes and availability of money to buy e-cigarettes were independently, sig-
nificantly associated with higher odds of e-cigarette use.

Table 5: Multivariate analysis to determine predictors of e-cigarette use.

AOR 95% CI p-Value

?.lrremly use conventional cigarette 2.06 1.11-3.81 0.022
-cigarettes are less harmful 0.92 0.47-1.79 0.798
E-cigarettes are trendier 0.75 0.41-1.41 0.374
E-cigarettes are cheaper 1.18 0.44-3.17 0.749
E-cigarettes are easier to obtain 1.93 0.99-3.77 0.055
E-cigarettes are more non-addictive 1.98 1.04-3.78 0.039
E-cigarettes can help stop smoking 1.65 0.86-3.18 0.131
E-cigarettes are not disturbing 1.22 0.67-2.23 0.518
E-cigarettes are not causing cancer 2.38 1.36-4.14 0.002
E-cigarettes are not restricted in public areas 0.58 0.33-1.03 0.063
Family uses e-cigarette 1.76 0.99-3.14 0.056
Friend uses e-cigarette 1.55 0.85-2.81 0.155
Teacher uses e-cigarette 0.34 0.16-0.71 0.004
Allowed by parents to use e-cigarette 3.80 1.74-8.33 0.001
Having enough money to buy e-cigarettes 3.24 1.43-7.35 0.005
E-cigarettes affordability 0.80 0.40-1.59 0.523
Accessibility to vape shop 0.92 0.50-1.69 0.786

AOR, adjusted odds ratio was adjusted for sex, age, class grade and pocket money; CI, confidence interval.

Discussion

Cigarette smoking status, perceptions of e-cigarette products, social influences and availability /accessibility of
e-cigarettes are significantly associated with e-cigarette use among students. In this study, 11.8% of students
were using e-cigarettes. This is lower than the rates reported among high school students in Denpasar, Indonesia
(20.5%) [8], California, USA (12.9%) [23] and Connecticut, USA (12%) [24]. Yet, the use rate in this study is higher
than the study among university students in France (3.6%), and among middle school students in China (1.2%)
[25], [26].

The most reported reason for using the products in this study was curiosity. This is unsurprising because
students around the world list curiosity about e-cigarettes as a main driver for use [27], [28], [29]. Besides psy-
chological and socio-demographic factors, personality traits such as novelty seeking and sensation seeking also
play an important role in the early stages of smoking uptake [30]. This study also found that 11.9% of e-cigarette
users reported using e-cigarettes to reduce and ultimately quit conventional cigarette smoking. ough, the
main reason among e-cigarette users was to quit smoking, research shows that many smokers fail to transition
from smoking cigarettes to e-cigarettes to successfully quitting; and may instead continue using both prod-
ucts [31]. In this study, 51.1% of e-cigarette users were also cigarette smokers (dual users). The high number of
dual useffhight show that e-cigarette use is not yet effective as aid for quitting smoking. Another study has
revealed that not only e-cigarettes are not an effective tool for smoking cessation among adolescents but also,
they actually are associated with higher incidence of combustible cigarette smoking [32].

The e-cigarette users in this study thought that e-cigarette use was less harmful, trendier and less addggtive
compared to cigarettes. This result was unsurprising given that previous studies show similarly aged youth
view e-cigarettes as less harmful [33], [34] and less addictive than cigarettes [35], [36]. This study also revealed
that perception of e-cigarette vapour i§fibt disturbing surrounding people and that e-cigarette use is not re-
stricted in public areas were significant factors associated with use of e-cigarette. Kim and Lee described in their
study that e-cigarette users chose the product because e-cigarettes do not leave a tobacco smell, and therefore
do not disturb surrounding people [37]. Pokhrel et al. stated that e-cigarette users perceived that there was no
necessity to go to a smoking zone to use an e-cigarette and use of e-cigarette in public places would not attract
the attention of others [38].

Thiggtudy’s findings showed that y people who have family and teachers who use e-cigarettes have
higher odds of being an e-cigarette user. This study also found that students who were e-cigarette users were
[ore likely to be allowed to use e-cigarettes by their parents. A study among adults in the US found that
many parents who use e-cigarettes were unaware of the potential health and safety hazards, including nicotine
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poisoning for children [39]. A study by Barrington-Trimis et al. also s@ffed that family use of e-cigarette was
strongly associategff§with intention to use cigarette among 11th/12th grade students in Southern California,
USA [40]. Most of this study’s e-cigarette users obtained e-cigarette from vape shops, friends and online shops.
A study performed among youth in Connecticut, USA also found the same pattern where most of youth obtain
their e-cigarettes from friends (45.4%), vape shops (12.6%) and online shops (10.5%) [41].

An effective public health programme for tobacco control in Indonesia should consider a multilevel and
multi-prong approach that focuses on the individual, community and policy levels [14]. This study examines
factors which predispose, enable and reinforce e-cigarette use behaviour which, in turn, could help identify
appropriate and effective tobacco control interventions for this population [42]. At the individual level, the per-
ception among youth that e-cigarettes are less addictive and do not cause cancer co?ared to cigarettes are
associated with use, and therefore, more education and awareness about the harms of e-cigarettes is needed
for Jakarta high school students. This research also implies that educational efforts for family and teachers, in
addition to students, can impact use of these products, given that the students perceived that acceptance of use
was relatively high among this population. Because most high school-aged e-cigarette users in our sample were
obtaining e-cigarffes from vape shops, their peers and online stores, policymakers should implement regula-
tions that restrict youth access to obtain e-cigarettes. One study performed in Connecticut, USA concluded that
implementing and enforcing the prohibition of the sale of e-cigarettes in person and online are important steps
toward controlling e-cigarette use among youth [41]. The government also needs to consider bans on Internet
advertisements of e-cigarette products, including social media, which is heavily used by youth [43].

These data were collected cross-sectionally, so we are unable to determine whether perceptions influenced
behaviour prior to use of e-cigarettes, whether the students have since quit using e-cigarettes, or otherwise
changed their behaviour and perceptions. There may be some unmeasured clustering in this study that is not
controlled for. The questionnaires did not include school-related data, and therefore, we are uncertain whether
there was an additional level of clustering at the school level, in addition to the class level. This research used
an anonymous self-reported questionnaire tool to collect data. Our data collectors gave an orientation prior to
the students completing the questionnaire; however, there were some cases of missing data (removed from the
sample) which may signify a lack of understanding of some of the questions. This research is school-based,
and is therefore not representative of high school-aged students in Jakarta, or of the high school or adolescent
Indonesian population.
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