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implications, despite widespread knowledge of the risks. A cross-sectional study
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was conducted from April to June 2024 in eight selected public secondary
schools. A total of 431 students aged 13 to 17 completed a validated KAP
questionnaire. Data were analysed using descriptive statistics, independent t-
tests and Pearson correlation analysis in SPSS Version 21.0. 17.4% respondents
reported being current vapers and 65.2% had family members who smoked.
Vapers exhibited significantly higher knowledge scores compared to non-
vapers, despite holding more positive attitudes towards vaping. The Pearson
correlation showed a moderate positive relationship between knowledge and
attitude, suggesting that higher knowledge does not equate to more negative
Keywords: attitudes. Despite high knowledge of vaping risks, positive attitudes toward
vaping persist among vapers. This suggests that knowledge alone is insufficient

Vaping; adolescent; awareness; behaviour; .
to change behaviour.

health

1. Introduction

The rising prevalence of vaping among adolescents has become a global public health concern.
Vaping, often perceived as a safer alternative to traditional cigarette smoking, has gained widespread
popularity due to its variety of appealing flavours, sleek designs and the misconception that it poses
fewer health risks [1]. However, emerging evidence shows that vaping is far from harmless,
particularly for young users [2]. Studies have linked vaping to a range of adverse health outcomes,
including respiratory damage [3,4], nicotine addiction [5,6] and potential long-term effects on
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cardiovascular and neurological health [7-11]. Despite these known risks, the adolescent vaping
epidemic continues to expand, raising concerns about the effectiveness of public health messages in
addressing this issue.

In Malaysia, vaping has followed a similar upward trajectory, with the vape products becoming
increasingly accessible, particularly among adolescents [12]. Data from the School of Medical and Life
Sciences at Sunway University indicate that many vape products sold locally contain high
concentrations of nicotine, more than 1300 mg per tube of vape liquid [13], exceeding safe limits (20
mg/mL) and posing serious risks, especially for adolescents [14]. Furthermore, the use of
psychoactive substances such as magic mushrooms and synthetic drugs in some vape liquids has
escalated the dangers associated with vaping in Malaysia, potentially leading to addiction, mental
health issues and other long-term consequences [15,16]. A study by Boccio et al., [17] revealed that
both nicotine vaping and dual-mode use (vaping and traditional smoking) are significantly associated
with the use of a variety of illicit substances. Similarly, Grant et al., [18] found that vape use among
university students is significantly associated with other substance used such as alcohol and opiates
and mental health issues like attention-deficit/hyperactivity disorder, posttraumatic stress disorder,
gambling disorder and anxiety.

In response to these concerns, the Ministry of Health Malaysia, along with several non-
governmental organizations, has advocated for stricter regulations on vape products [19]. However,
enforcement remains inconsistent and vape products continue to be readily available. The
combination of lenient regulation, peer pressure and the normalization of vaping within youth
culture has created an environment where adolescent vaping thrives. This situation underscores the
need for targeted interventions aimed at reshaping young people’s attitudes toward vaping and
addressing the underlying social dynamics that perpetuate this behaviour.

While knowledge of vaping’s risks has increased in recent years, many adolescents remain
unaware of or indifferent to the long-term health risks. The disconnect between knowledge and
behaviour, where adolescents may be well-informed about the risks but continue to vape, suggests
that factors beyond mere awareness are at play. Attitudes, social norms and perceived benefits (e.g.,
stress relief, social inclusion) likely play pivotal roles in sustaining vaping behaviour, despite high
levels of awareness about the health risks involved. Most existing studies regarding smoking habits
of vape or e-cigarettes in Malaysia largely focus on adults and college students [20-24], while
research on adolescents and secondary school students remain limited and geographically restricted,
with only a few studies conducted in selected regions [25-27]. Furthermore, many prior studies
mainly report prevalence or general awareness and provide limited insight into the interrelationships
between knowledge, attitudes, and practices (KAP) that shape adolescent vaping behaviour. This
study addresses these gaps by assessing the knowledge, attitudes, and practices related to vaping
among secondary school students in Kuantan district, Pahang, Malaysia. By examining the
relationship between these factors, the study seeks to provide insights into why adolescents continue
to vape, even when they are knowledgeable about its risks. Additionally, this study aims to identify
key misconceptions and attitudinal barriers that may hinder effective behaviour change.
Understanding these dynamics is critical for designing interventions that not only improve knowledge
but also address the attitudinal and social influences that shape adolescent vaping behaviour.

2. Methodology
2.1 Study Design, Setting and Participants

This study employed a cross-sectional design to assess the knowledge, attitudes and practices
(KAP) related to vaping among secondary school students. Data collection was conducted from April
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to June 2024 in selected public secondary schools within the Kuantan district, Pahang, Malaysia.
According to data provided by the Pahang State Education Department, there are 40 urban and 7
rural secondary schools in the district. From these, 8 schools (7 urban and 1 rural) were selected
through stratified random sampling, to ensure representation from both urban and rural areas.
Participants included secondary school students aged 13 to 17 years (Form 1 to Form 5).

An uncontrolled quota sampling method was employed, selecting a convenience sample based
on quotas for the urban and rural categories. The final sample size consisted of 431 students, which
was determined using the OpenEpi platform to meet the minimum requirement of 383 respondents
(with a 5% nonresponse rate). The sample size was increased to 431 to enhance representative and
account for potential incomplete responses. The combination utilization of stratified random
sampling at the school level and quota-based convenience sampling at the student level was chosen
to ensure representation of both urban and rural schools while accommodating logistical constraints
in the school setting. This approach is commonly used in school-based cross-sectional surveys and
was deemed appropriate for the study objectives. Although the use of convenience sampling may
introduce selection bias, this was mitigated by including schools from both urban and rural settings
and by recruiting participants across multiple age groups and school types. This approach is
consistent with methods adopted in similar cross-sectional studies involving adolescent populations.
The study obtained ethical approval from the International Islamic University Malaysia (11UM)
Research Ethics Committee (IREC) (Approval number: IREC 2024-188). Participation was voluntary
and parental consent was obtained for students under 18. All participants were informed of the
study’s objectives, assured of anonymity and guaranteed confidentiality of their responses.

2.2 Study Instruments

A structured and validated questionnaire, written in Bahasa Malaysia, was used for data
collection. The questionnaire comprised four sections:

e Section |: Sociodemographic characteristics (7 questions) covering students’ age, gender,

race, familial smoking status and known vapers within the student’s social circle.

e Section Il: Knowledge section consisting of 16 True/False questions covering health risks,
harmful substances and potential for misuse with 7 reverse coded questions to ensure
consistency in response patterns.

e Section IlI: Attitude section assessed with 16 items using a five-point Likert scale (1 = strongly
disagree, 5 = strongly agree). It addresses perceptions of safety, regulation and social
acceptability, with reverse coding applied to all but three items.

e Section IV: Practice section with 18 questions to gauge students’ behaviour related to vape
use, including frequency and context (e.g., at school). Reverse coding was used for 6 questions
to ensure accuracy in interpreting negative behaviours.

The questionnaire sources were adapted from validated instruments used in previous studies by
Doumi et al., [28], Mat Salleh et al., [29] and Wee et al., [30]. It underwent face and content validity
checks through consultation with four subject matter experts and their feedback was incorporated
into the final version before obtaining ethic approval and conducting pilot testing.

Knowledge scores were calculated as the mean proportion of correct responses across 16 items,
coded as 1 for correct and O for incorrect answers, with higher scores indicating greater knowledge
of vaping-related risks. Attitude scores were derived by averaging responses across 16 items
measured on a five-point Likert scale (1 = strongly disagree to 5 = strongly agree). Reverse coding was
applied where appropriate so that higher scores consistently reflected more positive attitudes
toward vaping. Practice items were analysed descriptively to characterise patterns of vaping
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behaviour, including frequency, duration, product type and context of use, rather than being
combined into a composite score.

2.3 Data Collection and Analysis

Data collectors were trained on the study’s objectives and data collection methods to ensure
consistency and quality. Prior to data collection, informed consent was obtained from parents or
guardians of all participating students. Printed, self-administered questionnaires were distributed to
students during school hours, following a detailed briefing on the study’s purpose. The
guestionnaires took approximately 10-15 minutes to complete and student received a small token of
appreciation for their participation. Data analysis was conducted using the Statistical Package for the
Social Sciences (SPSS) version 21.0. Descriptive statistics, including frequencies and percentages,
described the sociodemographic characteristics of the participants. Independent t-tests compared
mean knowledge and attitude scores between vapers and non-vapers. Levene’s test for equality of
variances was used to determine whether equal variances could be assumed and results were
reported accordingly. Pearson correlation analysis examined the relationship between knowledge
and attitudes toward vaping, with statistical significance set at p < 0.05. Prior to conducting the
analyses, the dataset was checked for missing values and outliers. All assumptions for parametric
tests (e.g., normality, homogeneity of variance) were assessed, with appropriate adjustments made,
as necessary. Any incomplete responses were excluded from the final analysis.

3. Results and Discussion

This section presents the findings from the 431 students who participated in the study, with a
focus on the 75 students identified as active vapers (17.4%). The results are organized into key areas
of sociodemographic characteristics, knowledge, attitudes and vaping practices. Each section
provides insight into the students’ background characteristics, their understanding of vaping risks,
their perceptions and attitudes towards vaping and their actual vaping behaviours. The analysis also
explores the correlation between knowledge and attitudes to understand how these cognitive and
affective components influence vaping practices.

3.1 Sociodemographic Characteristics

The majority of students were male (71.2%), with a significant proportion aged 15 (24.1%) and 16
(19.5%) years old. Most respondents were Malay (91.4%), reflecting the predominant ethnic group
in the study setting. Additionally, 65.2% of students had family members who smoked (Table 1). Out
of the 431 students, 17.4% reported being active vapers, signalling that while vaping is not a
widespread practice, it still poses a notable concern within the student population. Among the 75
students who vape, the gender disparity was more pronounced, with 94.7% being male (Table 2).
The majority were aged 16-17 years old (65%), indicating that older students are more likely to
engage in vaping. A significant proportion (84%) of these students came from families where
members smoked, suggesting a strong correlation between household smoking and vaping
behaviour [31]. The higher prevalence of vaping among males and older students suggests the need
for targeted, gender- and age-specific interventions. Family smoking behaviour also appears to play
a significant role in vaping initiation, underscoring the importance of family-based prevention
strategies [32]. Schools with a high number of vapers may benefit from more focused anti-vaping
campaigns and stricter enforcement of policies.
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Table 1
Sociodemographic characteristics of participants
Sociodemographic characteristics  Frequency (n) Percentage (%)

Age* (years) 15.03 (1.35)
13 73 16.9
14 89 20.6
15 104 24.1
16 84 19.5
17 81 18.8
Gender

Male 307 71.2
Female 124 28.8
Ethnicity

Malay 394 91.4
Chinese 18 4.2
Indian 14 3.2
Others 5 1.2
School location

Rural 381 88.4
Urban 50 11.6
Vaping status

Yes 75 17.4
No 356 82.6
Family smoking status

Yes 281 65.2
No 150 34.8

Values shown are the frequency and percentage of each
demographic parameter among 431 students. *Age is presented
as mean * standard deviation (SD).

Table 2
Characteristics of active vapers among participants
Sociodemographic characteristics  Frequency (n) Percentage (%)

Age (years) 15.91 (1.03)
13 1 1.3
14 6 8.0
15 19 25.3
16 22 29.3
17 27 36.0
Gender

Male 71 94.7
Female 4 5.3
Ethnicity

Malay 73 97.3
Chinese 0 0.0
Indian 2 2.7
Others 0 0.0
School location

Rural 61 81.3
Urban 14 18.7
Family smoking status

Yes 63 84.0
No 12 16.0
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Values shown are the frequency and percentage of each
demographic parameter among 431 students. *Age is presented
as mean * standard deviation (SD).

3.2 Knowledge and Awareness of Vape Use

The knowledge scores among the 431 students were generally high, with 80.7% answering
correctly on questions related to vaping (Figure 1). The highest correct responses were for questions
about nicotine toxicity (93.0%) and heart function (93.3%), indicating strong awareness of the
immediate risks, such as nicotine addiction and cardiovascular damage. However, there were notable
gaps in areas such as the chemical content of vape products and their potential for drug misuse. For
example, only 55.0% of students knew about the link between vaping and bladder cancer and 47.8%
were aware of vaping as a potential vector for drug misuse. These gaps, as shown in Figure 1, highlight
a limited understanding of long-term risks, suggesting that students might underestimate vaping’s
severe consequences.

1. Electronic cigarettes/vapes have been approved by... 81 19
2. Swallowing the liquid in electronic cigarettes/vapes. .. 93 7
3. Electronic cigarettes/vapes are not associated with... 854 14.6
4. Electronic cigarettes/vapes are associated with. .. 55 45
5. Electronic cigarettes/vapes impair heart function. 933 6.7
6. Electronic cigarettes/vapes have effects on fetal... 79.6 20.4
7. The vapor from electronic cigarettes/vapes contains.. . 89.8 10.2
8. Electronic cigarettes/vapes are not harmful. 95.6 44
9. Electronic cigarettes/vapes cause addiction. 94.7 53
10. Electronic cigarettes/vapes have a lower addictive... 522 47.8
11. Carcinogenic components (cancer-causing. .. 53.6 46.4
12. Electronic cigarettes/vapes are safe for use by... 98.1 1.9
13. Electronic cigarettes/vapes affect people around... 91.4 8.6
14. The nicotine content in electronic cigarettes/vapes. .. 77 23
15. Electronic cigarettes/vapes contain drugs such as... 66.6 334
16. Prohibited substances such as magic mushrooms... 84.5 15.5

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Correct  Wrong

Fig. 1. Knowledge scores of students on vaping risks (general population, n = 431)

Among the 75 vaping students, knowledge levels were lower, with 70.1% answering correctly
(Figure 2). The same trends observed in the broader group were present, with 94.7% correctly
identified vaping’s danger for pregnant women. However, misconceptions persisted in critical areas
such as the presence of carcinogens in vape liquids and addiction potential. For example, only 45.3%
of vaping students correctly identified the association between vaping and bladder cancer and 56.0%
misunderstood the carcinogenic content of vape products compared to traditional cigarettes.
Additionally, only 30.7% of students recognized that vaping has a high addictive potential, as shown
in Figure 2. This further highlights the need for targeted education efforts to address these
misconceptions. Similar misconceptions have been reported among young adults, as found in a study
by Golan et al., [33] and Yazidjoglou et al., [34], where many participants underestimated the long-
term risks of vaping, particularly regarding its association with cancer and drug misuse.
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1. Electronic cigarettes/vapes have been approved by... 68 32
2. Swallowing the liquid in electronic cigarettes/vapes... 84 16
3. Electronic cigarettes/vapes are not associated with... 80 20
4. Electronic cigarettes/vapes are associated with... 453 54.7
5. Electronic cigarettes/vapes impair heart function. 81.3 18.7
6. Electronic cigarettes/vapes have effects on fetal... 70.7 293
7. The vapor from electronic cigarettes/vapes contains. .. 77.3 227
8. Electronic cigarettes/vapes are not harmful. 86.7 133
9. Electronic cigarettes/vapes cause addiction. 90.7 9.3
10. Electronic cigarettes/vapes have a lower addictive... 30.7 69.3
11. Carcinogenic components (cancer-causing... 44 56
12. Electronic cigarettes/vapes are safe for use by... 94.7 53
13. Electronic cigarettes/vapes affect people around... 78.7 213
14. The nicotine content in electronic cigarettes/vapes... 68 32
15. Electronic cigarettes/vapes contain drugs such as... 453 54.7
16. Prohibited substances such as magic mushrooms... 76 24

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Correct  Wrong

Fig. 2. Knowledge scores of vaping students on vaping risks (vapers only, n = 75)
3.3 Attitude toward Vape Use

In general, the students held negative attitudes toward vaping, as reflected by 56.8% of
respondents who strongly disagreed that vaping should be recommended for people wanting to start
smoking (mean = 1.64) (Figure 3). Similarly, 46.9% disagreed with allowing vaping in all public places
(mean = 1.79). However, students were less certain about vaping’s social acceptability, with 35.7%
unsure whether vaping is more socially acceptable than smoking (mean = 2.35). This suggests that
while most students are aware of vaping’s health risks, they may still perceive it as more socially
acceptable than traditional smoking. For the 75 vaping students, Figure 4 shows that attitudes were
more mixed. While some saw vaping as beneficial for quitting smoking (44%, mean = 3.19), others
recognized the need for government regulation (36%, mean = 2.93). The belief that vaping helps
people reduce smoking habits (mean = 3.15) reflects a dangerous misconception, one that might
justify continued vaping behaviour. Positive attitudes among adolescents, as seen in our study, are
consistent with findings from Alexander et al., [35] and Li et al.,, [36], who demonstrated that
adolescents view vaping as a safer alternative, which may lower their guard against the use of more
harmful tobacco products. The fact that even vapers show some support for regulation suggests a
partial recognition of vaping risks, but this does not seem to deter their behaviour.
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1. The use of electronic cigarettes/vapes should be..

2. Users of electronic cigarettes/vapes should be..

3. Electronic cigarettes/vapes should be recommended. .
4. Electronic cigarettes/vapes should be recommended..
5. The government should restrict the use of electronic..
6. Smoking electronic cigarettes/vapes is less..

7. Women and teenage girls can smoke electronic. .

8. Smoking electronic cigarettes/vapes makes a person..
9. Smoking electronic cigarettes/vapes makes a person..
10. Smoking electronic cigarettes/vapes is more..

11. Electronic cigarettes/vapes should be used as a..

12. It is not wrong to try electronic cigarettes/vapes. .

13. Electronic cigarettes/vapes can help someone..

14. Electronic cigarettes/vapes can help someone quit..
15. T have no problem trying a friend’s electronic..

16. Electronic cigarettes/vapes can cause addiction.

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

m Strongly Disagree W Disagree ®Neutral ®Agree M Strongly Agree

Fig. 3. Attitudes toward vaping (n = 431)

1. The use of electronic cigarettes/vapes should be..

2. Users of electronic cigarettes/vapes should be..

3. Electronic cigarettes/vapes should be recommended. .
4. Electronic cigarettes/vapes should be recommended..
5. The government should restrict the use of electronic..
6. Smoking electronic cigarettes/vapes is less..

7. Women and teenage girls can smoke electronic..

8. Smoking electronic cigarettes/vapes makes a person..
9. Smoking electronic cigarettes/vapes makes a person..
10. Smoking electronic cigarettes/vapes is more..

11. Electronic cigarettes/vapes should be used as a..

12. Tt is not wrong to try electronic cigarettes/vapes..

13. Electronic cigarettes/vapes can help someone..

14. Electronic cigarettes/vapes can help someone quit..

15. I have no problem trying a friend’s electronic..

16. Electronic cigarettes/vapes can cause addiction.

=
X

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

m Strongly Disagree ™ Disagree ®Neutral ™ Agree B Strongly Agree

Fig. 4. Attitudes toward vaping (n = 75)

The generally negative attitudes toward vaping among non-vaping students suggest that anti-
vaping messages have resonated with the majority. However, the more favourable attitudes among
vaping students, particularly regarding vaping as a cessation tool, highlight a dangerous
misconception. This belief could lead students to justify their vaping behaviour, thinking it is a safer
or more responsible option than smoking. Educational programs need to address these attitudinal
differences by reinforcing the idea that vaping is not a proven method for quitting smoking and that
it carries significant health risks, including the possibility of dual use (vaping and smoking), which can
exacerbate nicotine dependence.
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3.4 Vaping Practices Related to Vape Use

In terms of practice, 17.4% (75 students) were active vapers, with most using vape products for
1-4 years (36%) and a substantial number (31%) vaping more than 20 times a day (Table 3). The
preference for vape pods (51%) and disposable vape (43%) aligns with market trends, highlighting
the ease and convenience of these devices for youth, particularly in environments where vaping may
be concealed, such as at home (70%). Furthermore, a worrying 37% of students reported taking fewer
than 50 puffs per day, indicating frequent use. Fruity flavours (42%) were the most popular, followed
by coffee (20%) and sweet/candy flavours (19%). The popularity of flavoured vape products among
youth aligns with findings from Jones & Salzman (2020), which highlight how advertising and
appealing flavours significantly influence vaping practices among young people [14]. Regarding
nicotine content, more than half of the respondents (57.3%) were unaware of the nicotine
concentration in their vape liquids. However, some reported using liquids with nicotine
concentrations as high as 28 mg (5.3%), a concerning level given the addictive nature of nicotine.
These findings indicate a general lack of awareness among students regarding the substances they
are consuming.

The most common symptoms reported by vape users were bad breath (14.3%) and coughing
(15.1%), with other symptoms such as headaches (11.0%) and dizziness (12.2%) also frequently
reported. A smaller percentage of students experienced more serious symptoms, such as
hallucinations (4.1%) and difficulty sleeping (4.5%), which may reflect self-reported exposure to
substances beyond nicotine, as reported by 2% of students using vape liquids containing “magic
mushrooms”. In terms of expenditure, 45% of vapers spent between RM21-RM50 per month,
primarily purchasing their products from vape shops (79%), raising questions about the enforcement
of age restrictions in these outlets. While 70% vaped at home, 2% admitted to vaping at school,
underscoring the need for stronger supervision both at home and in schools. Students cited the taste
of vape (63%), curiosity (47%) and stress relief (41%) as reasons for starting, with 33% believing
vaping is safer than smoking. However, most of the vapers (54.7%) are still smoking with the
traditional cigarette and only 38.6% quit smoking. These findings point to the misconception that
vaping is an alternative to quit smoking with traditional cigarette and consistent with findings
reported by Doumi et al., [28] and Mat Salleh et al., [29].

Additionally, 86.7% of vape users indicated plans to quit vaping, with most (82.7%) opting for a
gradual reduction rather than sudden cessation. Only a small percentage (7.89%) of vapers
recommended vaping to others, showing a clear awareness of its risks despite continued use. Similar
findings have been reported by few researchers [37-39] where many vape users have either
attempted to quit or plan to stop vaping in the future. Various factors influence their motivation to
quit vaping including concerns related to COVID-19 [40], cost of vapes, reduced satisfaction from
their use [41] and psychological concerns [42].

Table 3

Vaping practices among active vapers

Profile Frequency (n) Percentage (%)
Duration of vaping

<1 month 11 14.7
1-6 months 14 18.6
6-12 months 12 16.0
1-4 years 27 36.0
>4 years 11 14.7
Vaping frequency per day

1time 5 6.7
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2-5 times 18 24.0
6-10 times 20 26.6
11-20 times 9 12.0
> 20 times 23 30.7
Type of vape

Disposable 36 43.4
Pods 42 50.6
Mods 3 3.6
Others 2 24
Number of puffs per day

<50 28 373
50-100 23 30.7
100-500 10 13.3
500-1000 4 5.3
> 1000 7 9.4
Others 3 4.0
Vape flavour

Mix of tobacco and menthol 5 4.4
Fruit flavour 48 42.1
Candy, chocolate, dessert flavours 22 19.3
Coffee 23 20.2
Magic mushroom 2 1.8
Pedon 1 0.9
Tenang is Good 3 2.6
No flavour 1 0.9
Do not know 6 5.2
Others 3 2.6
Monthly vape expenditure

< RM20 24 32.0
RM21-RM50 34 45.3
RM51-RM100 12 16.0
>RM100 5 6.7
Daily pocket money

None 8 10.7
<RM5 13 17.3
RM5-RM10 44 58.7
RM11-RM20 4 5.3
>RM20 6 8.0
Vaping location

Home 58 69.9
School 2 24
Others 23 27.7
Source of vape supply

Vape shop 64 79.0
Convenience store 9 111
Night market 2 2.5
Gas station 4 4.9
Others 2 2.5
Reason for starting to vape

Tastes better than traditional cigarettes 63 13.4
For social purposes 17 3.6
Stress relief 38 8.1
Depression 28 6.0
Peer influence 54 115
Reduces craving for traditional cigarettes 57 12.2
To quit smoking traditional cigarettes 41 8.7
Believes vaping is safer 33 7.0
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Follows current trends 21 4.5
For entertainment 40 8.5
Cheaper than traditional cigarettes 30 6.4
Curiosity 47 10.0
Others 0 0.0
Symptoms related to vaping

Bad breath 35 14.3
Gum changes 19 7.8
Tooth loss 5 2.0
Change in tooth colour 18 7.3
Voice changes 17 6.9
Headache 27 11.0
Dizziness 30 12.2
Loss of taste 7 2.9
Coughing 37 15.1
Teeth grinding 5 2.0
Hallucination 10 4.1
Difficulty sleeping 11 4.5
Overexcitement 22 9.0
Others 2 0.8
Nicotine content (mg)

0 6 8.0
6 11 14.7
12 6 8.0
22 5 6.7
28 4 5.3
Unsure 43 57.3
Plan to quit vaping

Yes 65 86.7
No 10 13.3
Method of quitting

Gradual reduction 62 82.7
Sudden cessation 13 17.3
Recommend vaping to others

Yes 34 45.3
No 41 54.7
Smoking status with traditional cigarettes

Non-smoker 5 6.7
Current smoker 41 54.7
Former smoker 29 38.6

Values shown are the frequency and percentage of vaping behaviours
among 75 active vapers, including duration of vaping, frequency of use,
preferred vape type, number of puffs per day and vaping location.

The high frequency of vaping and the type of devices used indicate that many students may
already be dependent on nicotine. The fact that most vaping occurs at home suggests that parental
supervision may be limited, or that parents may be unaware of the dangers of vaping. In line with
study by Rodriguez et al., [43], which emphasizes the role of parental knowledge in shaping
adolescent behaviour, interventions should also focus on increasing parental awareness and
engagement in preventing adolescent vaping. Additionally, the easy availability of vape products in
vape shops calls for stricter regulation and enforcement to limit adolescent access.

Within the KAP framework, these findings reflect on the practice component, demonstrating that
quite number of students engage in frequent and potentially harmful vaping behaviours despite
varying levels of knowledge and attitudes toward vaping. The persistence of risky practices, including
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high-frequency use, uncertainty regarding nicotine content and concurrent cigarette smoking,
suggests that behaviour is not solely determined by awareness of health risks.

3.5 Relationship between Knowledge, Attitude and Practice

An independent t-test was conducted to determine the differences in knowledge and attitudes
between students who vape and those who do not. The mean knowledge score for vapers (M =
1.2992, SD = 0.14099) was significantly higher than that of non-vapers (M = 1.1710, SD = 0.11808).
The t-test results indicated a significant difference in knowledge between the two groups (t = 8.246,
p < 0.001), suggesting that vapers are generally more aware of vaping risks (Table 4). Despite this
higher level of knowledge, vapers also displayed significantly more positive attitudes toward vaping
(M = 2.7267, SD = 0.50710) compared to non-vapers (M = 1.9651, SD = 0.50551). The t-test for
attitude revealed a significant difference (t = 11.852, p < 0.001), highlighting that vapers hold more
favourable views on vaping compared to non-vapers.

The Pearson correlation analysis further supports these findings by showing a moderate positive
correlation between knowledge and attitude (r = 0.504 for 431 students; r = 0.453 for 75 vaping
students). This correlation suggests that, generally, students with higher knowledge about vaping
tend to have more favourable attitudes towards vaping. While this relationship might initially seem
counterintuitive, where we might expect higher knowledge to lead to more negative attitudes, the t-
test results clarify that vapers, despite having higher knowledge, hold more positive attitudes toward
the behaviour. This disconnect between knowledge and attitude is particularly important because it
highlights that knowledge alone is not enough to prevent or reduce vaping behaviour [44-45].

The positive correlation between knowledge and attitude suggests that students who are more
familiar with vaping may also perceive it more positively, possibly due to the social normalization of
vaping among peers or a belief that they can manage the risks associated with vaping. The t-test
results further confirm that these students continue to engage in vaping, despite their awareness of
its dangers, because their attitudes remain favourable toward it. Thus, the combination of the t-test
and correlation findings suggests that:

e Vaping behaviour is sustained by positive attitudes, even in the presence of high knowledge
about vaping risks.

e Attitudinal interventions are necessary alongside educational efforts to shift behaviour, as
correcting misconceptions about vaping may not change behaviour if positive attitudes and
social influences remain unaddressed.

Table 4
Relationship between knowledge and attitude towards vaping practices
95% Pearson Pearson'
. Non- t- ) p- . p- correlation p-
Variable Vapers confidence correlation
vapers value . value value (r) (Non- value
interval (r) (Vapers)
vapers)
Knowledge 1.2992+ 1.1710% 8.246 0.09762 - < i i i i
scores 0.14099 0.11808 ’ 0.15872 0.001
Attitude 27267+ 19651+ . . 063530- < ) ) ) )
scores 0.50710 0.50551 ’ 0.88791 0.001
Correlation < <
(kn'owledge— - - - - 0.453 0.001 0.504 0.001
attitude)
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Values shown include mean * standard deviation (SD), t-values and p-values for the comparison of knowledge
and attitude scores between 75 active vapers and 356 non-vapers. Pearson correlation coefficients (r) indicate
the relationship between knowledge and attitudes toward vaping.

Although higher knowledge levels were observed among vapers, this finding does not necessarily
indicate a protective effect and may appear counterintuitive at first glance. In a cross-sectional
context, adolescents may acquire greater knowledge after initiating vaping through exposure to peer
networks, product marketing and online content, rather than knowledge acting as a deterrent to use.
Importantly, such knowledge may be selective or incomplete, emphasizing perceived benefits such
as stress relief, social acceptance, or reduced harm compared to conventional cigarettes, rather than
long-term health risks. This helps explain the observed positive association between higher
knowledge and more favourable attitudes toward vaping, as adolescents may rationalize continued
use despite awareness of risks, consistent with cognitive dissonance theory and patterns reported in
previous adolescent studies. In this context, greater knowledge may reflect familiarity with vaping
rather than meaningful risk awareness, contributing to normalization of use and sustained positive
attitudes. These findings indicate that knowledge alone is insufficient to drive behaviour change,
highlighting the dominant role of attitudes, perceived benefits and social influences in shaping vaping
behaviour. Consequently, interventions that focus solely on increasing awareness are unlikely to be
effective unless they are complemented by strategies that challenge misconceptions, address social
norms and target the attitudinal factors that sustain adolescent vaping behaviour. Given the study’s
cross-sectional design, the directionality of the relationship between knowledge, attitudes and
vaping behaviour cannot be established.

4. Limitations and Recommendations

Some limitations in this study include the data were self-reported which may cause bias and
dishonesty. Other than that, the study was conducted in selected public secondary schools within a
single district, which may limit the generalisability of the findings to adolescents in other regions or
educational settings. Additionally, the study did not include chemical analysis of vape products or
clinical assessment of health outcomes therefore, reported symptoms and substance exposure could
not be objectively verified.

Based on the study findings, interventions should move beyond general awareness campaigns
and adopt targeted, multi-level strategies. Given that most vaping occurs at home, parental
education programs should be strengthened to improve parents’ ability to recognize vaping
behaviours and understand associated risks. The predominance of vape shops as the main source of
supply highlights the need for improved enforcement of age-restriction regulations, including routine
compliance checks at retail outlets.

In schools, prevention programs should focus not only on increasing knowledge but also on
addressing positive attitudes and social norms that sustain vaping behaviour, as higher knowledge
alone was insufficient to deter use. Behavioural and peer-led interventions that challenge
misconceptions about vaping as a safer alternative to smoking may be more effective. Furthermore,
the high proportion of students expressing an intention to quit suggests an opportunity to implement
school-based cessation support, such as counselling or referral pathways, tailored for adolescents.

5. Conclusions

This study demonstrates that although secondary school students possess relatively high
knowledge regarding vaping, particularly among those who vape, this knowledge does not
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necessarily translate into negative attitudes or reduced engagement in vaping behaviour. The finding
that vapers exhibit both higher knowledge and more favourable attitudes highlights a disconnect
between awareness and behaviour, suggesting that familiarity with vaping may contribute to
normalization rather than deterrence. The observed positive association between knowledge and
attitude indicates that adolescents may rationalize vaping by emphasizing perceived benefits such as
stress relief, social acceptance, or reduced harm compared to conventional cigarettes. These findings
reinforce the notion that knowledge alone is insufficient to drive behaviour change, particularly in
the presence of reinforcing social influences. Within the KAP framework, this study underscores the
importance of addressing attitudinal and social factors alongside educational efforts. Interventions
that focus solely on increasing awareness of health risks are unlikely to be effective unless they
challenge misconceptions about vaping, reduce their social appeal and address peer-driven norms
that sustain use. While the study identified self-reported exposure to non-nicotine substances in
some vape products, these findings should be interpreted cautiously and within the limitations of
self-reported data. Overall, a comprehensive approach that integrates knowledge enhancement with
attitude-focused and socially informed strategies, supported by appropriate regulatory measures to
limit adolescent access to vape products, is essential for reducing vaping behaviour and improving
adolescent health outcomes.

Acknowledgement
The authors gratefully acknowledged the grant provided by the Universiti Malaysia Pahang Al-Sultan
Abdullah (UMPSA) under Teaching and Learning Grant [grant number PPU230110].

References

[1] Jane Ling, Miaw Yn, Norfazilah Ahmad, Muhammad Fadhli Mohd Yusoff, and Kuang Hock Lim. "Current e-cigarette
use among in-school adolescents in West Malaysia: Examining the interactions between sociodemographic
characteristics and lifestyle risk behaviours." PloS  one 17, no. 1 (2022): e0263355.
https://doi.org/10.1371/journal.pone.0263355.

[2] Marques, Patrice, Laura Piqueras, and Maria-Jesus Sanz. "An updated overview of e-cigarette impact on human
health." Respiratory research 22, no. 1 (2021): 151. https://doi.org/10.1186/s12931-021-01737-5.

[3] Park, Jin-Ah, Laura E. Crotty Alexander, and David C. Christiani. "Vaping and lung inflammation and injury." Annual
review of physiology 84, no. 1 (2022): 611-629. https://doi.org/10.1146/annurev-physiol-061121-040014.

[4]  Zulfigar, Hassam, Abdulghani Sankari, and Omar Rahman. “Vaping-Associated Pulmonary Injury.” In StatPearls.
StatPearls Publishing, 2024. http://www.ncbi.nlm.nih.gov/books/NBK560656/.

[5] Dinardo, Perry, and Ellen S. Rome. "Vaping: The new wave of nicotine addiction." Cleve Clin J Med 86, no. 12 (2019):
789-798. https://doi.org/10.3949/ccjm.86a.19118.

[6] Szafran, Daria, Tatiana Gorig, Sabine Vollstadt-Klein, Nadja Grundinger, Ute Mons, Valerie Lohner, Sven Schneider,
and Marike Andreas. "Addictive potential of E-cigarettes as reported in E-cigarette online forums: netnographic
analysis of subjective experiences." Journal of Medical Internet Research25 (2023): e41669.
https://doi.org/10.2196/41669.

[71 Espinoza-Derout, Jorge, Xuesi M. Shao, Candice J. Lao, Kamrul M. Hasan, Juan Carlos Rivera, Maria C. Jordan,
Valentina Echeverria, Kenneth P. Roos, Amiya P. Sinha-Hikim, and Theodore C. Friedman. "Electronic cigarette use
and the risk of cardiovascular diseases." Frontiers in Cardiovascular Medicine9 (2022): 879726.
https://doi.org/10.3389/fcvm.2022.879726.

[8] Esteban-Lopez, Maria, Marissa D. Perry, Luis D. Garbinski, Marko Manevski, Mickensone Andre, Yasemin Ceyhan,
Allen Caobi et al. "Health effects and known pathology associated with the use of E-cigarettes." Toxicology reports 9
(2022): 1357-1368. https://doi.org/10.1016/]j.toxrep.2022.06.006.

[9] Lopez-Ojeda, Wilfredo, and Robin A. Hurley. "Vaping and the brain: effects of electronic cigarettes and e-liquid
substances." The Journal of Neuropsychiatry and Clinical Neurosciences36, no. 1 (2024): A5-5.
https://doi.org/10.1176/appi.neuropsych.20230184.

[10] Neczypor, Evan W., Matthew J. Mears, Arunava Ghosh, M. Flori Sassano, Richard J. Gumina, Loren E. Wold, and
Robert Tarran. "E-cigarettes and cardiopulmonary health: review for clinicians." Circulation 145, no. 3 (2022): 219-
232. https://doi.org/10.1161/CIRCULATIONAHA.121.056777.

219


https://doi.org/10.1371/journal.pone.0263355
https://doi.org/10.1186/s12931-021-01737-5
https://doi.org/10.1146/annurev-physiol-061121-040014
http://www.ncbi.nlm.nih.gov/books/NBK560656/
https://doi.org/10.3949/ccjm.86a.19118
https://doi.org/10.2196/41669
https://doi.org/10.3389/fcvm.2022.879726
https://doi.org/10.1016/j.toxrep.2022.06.006
https://doi.org/10.1176/appi.neuropsych.20230184
https://doi.org/10.1161/CIRCULATIONAHA.121.056777

Journal of Advanced Journal of Advanced Research in Social and Behavioural Sciences
Volume 41, Issue 1 (2025) 206-221

(11]

(12]

(13]

(14]

(15]

(16]

(17]

(18]

(19]

(20]

(21]

(22]

(23]

(24]

(25]

(26]

(27]

(28]

Zong, Huigi, Zhekai Hu, Weina Li, Mina Wang, Qi Zhou, Xiang Li, and Hongxu Liu. "Electronic cigarettes and
cardiovascular disease: epidemiological and biological links." Pfliigers Archiv-European Journal of Physiology 476,
no. 6 (2024): 875-888. https://doi.org/10.1007/s00424-024-02925-0.

Mohamed, Mohamad Haniki Nik. Cigarette Smoking and Electronic Cigarette Use among Malaysian Adolescents:
Urgent Call for Action. 2024.

Sulaiman, N.A. “Kandungan Nikotin Cecair Vape Dijual Di Malaysia Melebihi Had Maut.” Harian Metro, April 25,
2023. https://www.hmetro.com.my/mutakhir/2023/04/960319/kandungan-nikotin-cecair-vape-dijual-di-
malaysia-melebihi-had-maut.

Jones, Kristen, and Gary A. Salzman. "The vaping epidemic in adolescents." Missouri medicine 117, no. 1 (2020):
56.

Hou, Low Jen. “Detection And Identification of lllicit Drugs in Vape Liquid Samples Using the Enzyme Multiplied
Immunoassay Technique, Thin Layer Chromatography and Gas Chromatography-Mass Spectrometry.” MASS
SPECTROMETRY 27, no. 5 (2023).

Trisha, N. “‘Magic Mushroom’ Vape Causes Severe Symptoms, Warns Centre.” The Star, August 17, 2024.
https://www.thestar.com.my/news/nation/2024/08/17/039magic-mushroom039-vape-causes-severe-
symptoms-warns-
centre#:~:text=The%20centre%20said%20this%20shows,even%20if%20influenced%20by%20others.

Boccio, Cashen M., and Dylan B. Jackson. "Adolescent nicotine and marijuana vaping activity and the use of other
illicit substances." Drug and alcohol dependence 219 (2021): 108469.
https://doi.org/10.1016/j.drugalcdep.2020.108469.

Grant, Jon E., Katherine Lust, Daniel J. Fridberg, Andrea C. King, and Samuel R. Chamberlain. "E-cigarette use
(vaping) is associated with illicit drug use, mental health problems, and impulsivity in university students." Annals
of Clinical Psychiatry 31, no. 1 (2019): 27-35.

Jia Wen, Ho. “Stricter Vape Laws to Be Implemented next Month, Says Dr Dzul.” The Star, July 1, 2024.
https://www.thestar.com.my/news/nation/2024/07/01/stricter-vape-laws-to-be-implemented-next-month-says-
dr-dzul.

Mokhtar, Hanida Hani Mohd, Nurin Afrina Guntoro, Aini Ahmad, and Rakchanoke Kotcharoen. "KNOWLEDGE ON
SMOKING/VAPING, ATTITUDE TOWARDS SMOKING BEHAVIOR, AND PRACTICE OF SMOKING PREVENTION AND
CESSATION AMONG NURSING  STUDENTS." Journal of Islamic9, no. 68 (2024): 364-375.
https://academicinspired.com/jised/article/view/2761

Li, Qin, Fang Fang, Yan Zhang, Jiayuan Tu, Pingting Zhu, and Lijuan Xi. "eHealth Literacy and Its Outcomes Among
Postsecondary  Students: Systematic Review." Journal of Medical Internet Research27 (2025):
e64489.https://doi.org/10.2196/64489.

Sugiyatmi, Tri Astuti, Lukman Handoko, Alfrid Sentosa, Fitriyanti Fitriyanti, and Sri Mulyani. "Examining the onset
and cessation patterns of active smoking among college students: an interpretative analysis." Healthcare in Low
Resource Settings 12 (2024). https://doi.org/10.4081/hls.2024.13023.

Azmi, Intan Suhana Munira Mat, Nik Nor Ronaidi Nik Mahdi, Aniza Abd Aziz, Yuzana Mohd Yusop, Myat Moe Thwe
Aung, San San Oo, Azmi Hassan, Safiya Amaran, and Rahmah Mohd Amin. "The prevalence of secondhand smoke
and its associated factors among adults residing in the low income residence, Kuala Terengganu, Malaysia." Asian
Journal of Medicine and Biomedicine 5, no. 1 (2021): 19-24. https://doi.org/10.37231/ajmb.2021.5.1.411.

Jaafar, H., N. A. M. Razi, T. A. M. T. Mohd, N. U. M. Noor, S. Ramli, and Z. A. Rahman. Knowledge, attitude and
practice on electronic cigarette and their associated factors among undergraduate students in a public university.
IIUM  Medical Journal Malaysia [Internet]. 2021 [cited 2024 Oct 10/, 20 (2). 2021.
https://doi.org/10.31436/imjm.v20i2.506.

Qamar, Muhammad, Sundus Shukar, Jing Herng Choi, Mohammad Nasrin Abdul Rahman, Wan Mohd Azizi Bin Wan
Sulaiman, and Abul Kalam Azad. "Adolescents’ knowledge, attitude and perceived risks towards e-cigarette usage
in Johor Bahru, Malaysia." International  Journal of Adolescent  Medicine and  Health O
(2025).https://doi.org/10.1515/ijamh-2025-0012.

Jetly, Kavita, Aniza Ismail, Noraryana Hassan, and Azmawati Mohammed Nawi. "Tobacco Product Users Among
School-Going Adolescents in Malaysia: Prevalence and Associated Factors." The Malaysian Journal of Medical
Sciences: MJMS 32, no. 2 (2025): 148. https://doi.org/10.21315/mjms-11-2024-907.

Jane Ling, Miaw Yn, Norfazilah Ahmad, Muhammad Fadhli Mohd Yusoff, and Kuang Hock Lim. "Current e-cigarette
use among in-school adolescents in West Malaysia: Examining the interactions between sociodemographic
characteristics and lifestyle risk behaviours." PloS  one 17, no. 1 (2022): e0263355.
https://doi.org/10.1371/journal.pone.0263355.

Doumi, Rasha, Sahar Khaytan, Alanoud Suliman Alobaidan, Bashayer Mohammad Algahtany, Norah Mohammed
Aldosari, Aljohara Ayed Almutairi, Alaa Askar Alanazi, and Amel Fayed. "Knowledge, attitude, and practice of E-

220


https://doi.org/10.1007/s00424-024-02925-0
https://doi.org/10.1016/j.drugalcdep.2020.108469
https://academicinspired.com/jised/article/view/2761
https://doi.org/10.2196/64489.
https://doi.org/10.4081/hls.2024.13023.
https://doi.org/10.37231/ajmb.2021.5.1.411.
https://doi.org/10.31436/imjm.v20i2.506.
https://doi.org/10.1515/ijamh-2025-0012.
https://doi.org/10.21315/mjms-11-2024-907.
https://doi.org/10.1371/journal.pone.0263355.

Journal of Advanced Journal of Advanced Research in Social and Behavioural Sciences
Volume 41, Issue 1 (2025) 206-221

(29]

(30]

(31]

(32]

(33]

(34]

(35]

(36]

(37]

(38]

(39]

(40]

(41]

(42]

(43]

(44]

(45]

Cigarettes of adolescents and adults in Saudi Arabia: a cross-sectional study." In Healthcare, vol. 11, no. 22, p. 2998.
MDPI, 2023.https://doi.org/10.3390/healthcare11222998.

Mat Salleh, Rawaida, Nizam Baharom, Ching Sin Siau, Caryn Mei Hsien Chan, Noh Amit, Pei Yin Sia, and Lei Hum
Wee. "E-Cigarette Users’ Profiles and Their Association with Identified Impacts of COVID-19 on Vaping among
Young  Adults in  Malaysia." InHealthcare, vol. 11, no. 3, p. 434. MDPI, 2023.
https://doi.org/10.3390/healthcare11030434.

Wee, Lei Hum, Jo Ann Andoy Galvan, Sapna Shridhar Patil, Priya Madhavan, Dinesh Mahalingam, Chai Hong Yeong,
Yin How Wong et al. "Understanding factors associated with motivation to quit vaping among vapers in the federal
territory of Kuala Lumpur, Malaysia." In Healthcare, vol. 11, no. 14, p. 1980. MDPI, 2023.
https://doi.org/10.3390/healthcare11141980.

Egger, Sam, Christina Watts, Anita Dessaix, Alecia Brooks, Emily Jenkinson, Paul Grogan, and Becky Freeman.
"Parent’s awareness of, and influence on, their 14—17-year-old child’s vaping and smoking behaviours; an analysis
of 3242 parent—child pairs in Australia." Addictive Behaviors 150 (2024): 107931.
https://doi.org/10.1016/j.addbeh.2023.107931.

Gorukanti, Anuradha, Kevin Delucchi, Pamela Ling, Raymond Fisher-Travis, and Bonnie Halpern-Felsher.
"Adolescents' attitudes towards e-cigarette ingredients, safety, addictive properties, social norms, and
regulation." Preventive medicine 94 (2017): 65-71. https://doi.org/10.1016/j.ypmed.2016.10.019.

Golan, Roei, Akhil Muthigi, Armin Ghomeshi, Joshua White, Russell G. Saltzman, Parris Diaz, Ranjith Ramasamy,
Armin Ghormeshi, and Josh White. "Misconceptions of vaping among young adults." Cureus 15, no. 4 (2023).
https://doi.org/10.7759/cureus.38202.

Yazidjoglou, Amelia, Christina Watts, Grace Joshy, Emily Banks, and Becky Freeman. "Electronic cigarette social
norms among adolescents in New South Wales, Australia." Health Promotion International 39, no. 2 (2024):
daae018. https://doi.org/10.1093/heapro/daae018.

Alexander, Jennifer P., Peyton Williams, and Youn Ok Lee. "Youth who use e-cigarettes regularly: A qualitative study
of  behavior, attitudes, and familial norms." Preventive = medicine  reports13  (2019):  93-
97.https://doi.org/10.1016/j.pmedr.2018.11.011.

Li, Jiannan, Bocong Yuan, and Guojun Zeng. "The attitude towards e-cigarettes, disengagement belief, e-cigarette
health literacy and susceptibility among youths and adolescents." International Journal of Adolescence and
Youth 25, no. 1 (2020): 849-860. https://doi.org/10.1080/02673843.2020.1758174.

Jankowski, Mateusz, Joshua Allan Lawson, Andrei Shpakou, Michat Poznanski, Tadeusz Maria Zielonka, Ludmila
Klimatckaia, Yelena Loginovich et al. "Smoking cessation and vaping cessation attempts among cigarette smokers
and E-cigarette users in Central and Eastern Europe."JERPH17, no. 1 (2019): 1-13.
https://doi.org/10.3390/ijerph17010028.

Palmer, Amanda M., Leslie E. Sawyer, and Thomas H. Brandon. "Distinct influences of nicotine and sensorimotor
stimuli on reducing cravings to smoke and vape among dual users." Addictive behaviors 122 (2021): 107051.
https://doi.org/10.1016/j.addbeh.2021.107051.

Rosen, Rachel L., and Marc L. Steinberg. "Interest in quitting e-cigarettes among adults in the United
States." Nicotine and Tobacco Research 22, no. 5 (2020): 857-858. https://doi.org/10.1093/ntr/ntz062.

Kale, Dimitra, Aleksandra Herbec, Olga Perski, Sarah E. Jackson, Jamie Brown, and Lion Shahab. "Associations
between vaping and Covid-19: Cross-sectional findings from the HEBECO study." Drug and alcohol dependence 221
(2021): 108590. https://doi.org/10.1016/j.drugalcdep.2021.108590.

Palmer, Amanda M., Sarah N. Price, Madeline G. Foster, Brandon T. Sanford, Lisa M. Fucito, and Benjamin A. Toll.
"Urgent need for novel investigations of treatments to quit e-cigarettes: findings from a systematic review." Cancer
Prevention Research 15, no. 9 (2022): 569-580. https://doi.org/10.1158/1940-6207.CAPR-22-0172.

Smith, Tracy T., Georges J. Nahhas, Matthew J. Carpenter, Lindsay M. Squeglia, Vanessa A. Diaz, Adam M. Leventhal,
and Jennifer Dahne. "Intention to quit vaping among United States adolescents." JAMA pediatrics 175, no. 1 (2021):
97-99. https://doi.org/10.1001/jamapediatrics.2020.2348.

Rodriguez, Catherine, Austin E. Sanders, and Aneesh Tosh. "Adolescent and Parent Knowledge, Attitude, and Habits
Regarding E-Cigarette." In PEDIATRICS, vol. 147, no. 3. 345 Park Boulevard, Itasca, IL, UNITED STATES: AMER ACAD
PEDIATRICS, 2021. https://doi.org/10.1542/peds.147.3MA10.992b.

Hartono, Ronald, Chaofang Yan, Ying Chen, Boting Ma, Yaqi Deng, Yijia Sun, Pan Li, Yuye Dao, and Rui Deng.
"Knowledge, attitude, and practice of e-cigarette use among undergraduate students: A comparative study
between China and Indonesia." Tobacco Induced Diseases 22 (2024): 10-18332.
https://doi.org/10.18332/tid/190636.

Khambayat, Sairaj, Arpita Jaiswal, Roshan Prasad, Mayur B. Wanjari, Ranjana Sharma, Seema Yelne, and Mayur
Wanijari. "Vaping among adolescents: an overview of e-cigarette use in middle and high school students in
India." Cureus 15, no. 5 (2023). https://doi.org/10.7759/cureus.38972.

221


https://doi.org/10.3390/healthcare11222998
https://doi.org/10.3390/healthcare11030434
https://doi.org/10.3390/healthcare11141980
https://doi.org/10.1016/j.addbeh.2023.107931
https://doi.org/10.1016/j.ypmed.2016.10.019
https://doi.org/10.7759/cureus.38202
https://doi.org/10.1093/heapro/daae018
https://doi.org/10.1016/j.pmedr.2018.11.011
https://doi.org/10.1080/02673843.2020.1758174
https://doi.org/10.3390/ijerph17010028
https://doi.org/10.1016/j.addbeh.2021.107051
https://doi.org/10.1093/ntr/ntz062
https://doi.org/10.1016/j.drugalcdep.2021.108590
https://doi.org/10.1158/1940-6207.CAPR-22-0172
https://doi.org/10.1001/jamapediatrics.2020.2348
https://doi.org/10.1542/peds.147.3MA10.992b
https://doi.org/10.18332/tid/190636
https://doi.org/10.7759/cureus.38972

