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Abstract

Background:

Modern e-cigarettes are more socially acceptable alternatives to combustible cigarettes among teenagers and young adults because
of their attractive appearance, user-friendly features, less unpleasant smoking experiences, tempting flavors, and capacity for
discrete usage. But, if this habit continue without supervision, may have deleterious effects on physical and mental health.
Therefore, there is a need to determine the patterns of use, especially among adolescents and young adults. This study aims to
assess the prevalence and factors associated with electronic cigarette use among university students in South Karachi, Pakistan.

Objective: To determine the prevalence and associated factors with e-cigarette use among young adults studying in Colleges of
Karachi, Pakistan

Method: A cross-sectional study with Purposive sampling technique. All students’ aged 16-19 attending college and university
were included. A structured questionnaire was designed specifically for the study.

Result: Almost half (n=504, or 50.4%) of the 1000 students used to vape. The study's findings also showed that 41.9% of
participants used to vape daily, 32.2% of participants who had been using e-cigarettes for less than a year. When analyzing the
relationship between demographic factors and student e-cigarette usage, it was found that birth order (p=0.035), school type
(p=0.013), and chronic disease (p=0.014) all exhibited statistically significant associations.

Conclusion: Vaping is incredibly popular with college and university students in Karachi. The prevalence of vaping among these
college students is associated with their gender, being born in the fifth or higher position in the birth order, attending a private
school, and having a chronic disease. It is crucial to spread knowledge of the negative effects of vaping, such as lung damage
brought on by e-cigarette or vaping usage (EVALI).

INTRODUCTION

Smoking is one of the main threat elements for untimely loss of life and disability [1]. The mortality and morbidity
related to cigarette smoking arises commonly from the inhalation of pollutants apart from nicotine contained in the
smoke. By offering a heated vapour containing nicotine without tobacco combustion, digital cigarettes (e-cigarettes)
seem to lessen the cravings and withdrawal signs related to abstinence in people who smoke [2], even as being a good
deal more secure than normal cigarettes.

- Journal of Pharmaceutical Negative Results | Volume 14 | Issue 04 | 2023 ﬂ



mailto:saimaasim966@gmail.com

Electronic cigarettes (e-cigarettes) are battery-powered devices that deliver volatilized nicotine and induce the
sensation of smoking traditional cigarettes without involving the combustion of tobacco [3]. Due to their appealing
design, user-friendly functions, less aversive smoking experiences, desirable flavors, and ability to be used discreetly,
modern e-cigarettes are more socially acceptable alternatives to combustible cigarettes among adolescents and young
adults [4]. E-cigarettes are becoming increasingly popular, but they'll be harmful to consumers by contributing to
primary nicotine addiction in young adults and the renormalization of smoking behaviors [5]. Recent studies on the
prevalence of e-cigarettes have revealed a consistent increase in use among young adults [5, 6]. Between 2011 and
2018, there was a nearly 14-fold increase in rates of current e-cigarette use among adolescents in the United States,
with e-cigarettes use exceeding combustible cigarette use; in 2018, past 30-day e-cigarette use was reported by 21%
of high school (3.05 million) and 5% of middle school (570,000) students, compared to combustible cigarette use,
which was reported by 8% of high school (1.1 million) and 2% of middle school (570,000) students [6]. A similar
increase has been reported in Europe [7]. In India, to my knowledge, few studies have explored the use of e-cigarettes.
The 2015 GATS - 2 estimated that the prevalence of use was 0.02% (268,000 users) [8]. In Pakistan, a cross-sectional
study was conducted in 2017 among 500 medical students reveals 6.2% prevalence [9]. Similar study was conducted
in 2018 at Agha Khan University Hospital, Karachi, comprised people aged above 18 years and conclude 10.1% of
prevalence among the participants [10] As e-cigarettes have emerged and gaining popularity in the Pakistani
population, there is need to monitor associated factors and patterns of use particularly among young adults and high
school students. However, there is a paucity of studies on the associated factors, prevalence, and pattern of use among
adolescents and young adults.

The purpose of this study is to determine the prevalence and risk factors for e-cigarette use among young adults
studying at University or Colleges in Karachi, Pakistan. Furthermore, this study finding can be used as a baseline for
future intervention studies, as well as to formulate regulatory policies aimed at reducing the overall burden of nicotine
dependence among adolescents and young adults.

METHODOLOGY:

A cross-sectional study conducted between Dec 2020 to April 2021 in Karachi, among students of Private university
to access prevalence of vaping and associated factors. Data were drawn from the students aged 16-19 years through
Purposive sampling technique and given verbal consent to participate in the study. After taking their verbal informed
consent, the students were interviewed by the principal investigator.

A validated structured questionnaire was designed specifically for the study after thorough literature review and were
modified according to the study requirements. The questionnaire had three main sections. The first section included 6
questions about demographic information of the study participant, the second section included 10 questions to collect
vaping information while the third section comprises of questions related to quit attempts, friends use of e-cigarettes
and use of other tobacco products.

Demographic data was analyzed using descriptive statistics. Bivariate associations between variables were assessed
using chi-squared test. Statistical analysis was done using SPSS version 21 after coding and then cleaned by checking
for missing variables by running frequency analysis. Any missing variables identified were checked for entry error or
missing information, and the entry errors were rectified accordingly.

The study was approved by independent local review body of the University.
RESULTS:

A total of 1000 students were enrolled in the study, all participants (100%) completed questionnaire survey.
Participants had a mean age of 17.6 years and majority of the respondents were between the ages of 17-19 years. A
male to female ratio of 2.2:1 was obtained within the study population (Table 1). About 86% of participants were
private colleges/university students while 14% participants were public college/university students. About, 26.3% of
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the participants were in 1% birth order while 23.7% were in 2" birth order. Among participants who had ever used e-

cigarettes (n=504, 50.4%) (Table 1).

Variables (n=1000)
Gender

\VE[:]

Female

Age (years)

15

16

17

18

19

Birth order

1st

2nd

3rd

4th

5th or higher

Type of school
Public

Private

Do you have any chronic illness?
Yes

No

If yes, then which of the following diseases do you have?

Any respiratory disease
Any cardiovascular disease

Any other disease (please specify)

Do you vape or use e-cigarettes?
Yes
No

Table 1. Descriptive variables and sociodemographic distribution of participants.

Count (%)

697 (69.7)
303 (30.3)

4(0.4)

127 (12.7)
317 (31.7)
303 (30.3)
245 (24.5)

263 (26.3)
237 (23.7)
207 (20.7)
165 (16.5)
128 (12.8)

140 (14.0)
860 (86.0)

220 (22.0)
780 (78.0)

85 (8.5)
42 (4.2)
86 (8.6)

504 (50.4)
496 (49.6)

The study results additionally uncovered that 32.2% of the participants were using e-cigarettes less than a year whereas
41.9% used to vape daily. 56.7% of students persuaded to begin vaping by their companions and friends while 19.2%
of their friends do not use e-cigarettes. 67.9% of their family members do not vape. With respect to of their family
members when they knew about their vaping habit 58.5% of them annoyed. 59.7% of students attempted to stop
vaping while almost half of them 51.5% succeeded, and 26.8% of them revealed that they concede if they forced to

quit vaping though 48.8% of them not sure about that (Table 2).
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Variables (n=504) Count (%)
 Lessthanayear  166(329) |
One year 91 (18.1)
Two years 115 (22.8)
 Threeyears 33065 |
- More than threeyears ~~ 99(196) |
How often do you use e-cigarettes?
Daily  211(419 |
Weekly  106(L0) |
Seldom 187 (37.1)
What motivated you to start vaping?
' Friends/Company ~ 286(%67) |

Family/Relatives 59 (11.7)
Started Myself 159 (31.5)
' How many of your friends use to vape? |
None  9r@92 |
A few 273 (54.2)
All of them 134 (26.6)

How many of your family members use to vape?

None 342 (67.9)

A few 140 (27.8)

All of them 22 (4.4)

What was the reaction of your family members when they

knew about your vaping?

Annoyance 295 (58.5)

Indifference 179 (35.5)

Encouragement 30 (6.0)

Have you ever tried to quit vaping?

Yes 301 (59.7)

'No 203(403)

If yes, did you succeed?

Yes 155 (51.5)

No 146(48.5)

What will you do if you are forced to quit by anyone?

Confront 123 (24.4)

Cocede 135 (26.8)

Not sure 246 (48.8)
Table 2. Pattern of use and quit attempts among E-cigarette users.
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While determining the association between demographic characteristics and use of e-cigarettes by students it was seen
that birth order (p=0.035), school type(p=0.013) and chronic illness(p=0.014), had significant association with use of
e-cigarettes, where those who were 5" or above by their birth order, studied at private school system or had chronic
illness were more likely to vape than those who were 1st/2" or 3'9/4™ by their birth order (57.0% Vs. 52.4% and 45.4%
respectively), went to public school system ( 52.0% Vs. 40.7%) and had no chronic illness (57.7% Vs.48.3%) (Table
3).

Variables (n=1000) Use of Vape or e-cigarettes
Yes (n=504)  No (n=496)
“Count(%)  Count (%)
362 (51.9) 335 (48.1)
142 (46.9) 161 (53.1)
1st/2nd 262 (52.4) 238 (47.6) 0.035
3rd/4th 169 (45.4) 203 (54.6)
5th or above 73 (57.0) 55 (43.0)
Public 57(40.7) 83 (59.3) 0.013
Private 447 (52.0) 413 (41.3)
Yes 127 (57.7) 93 (42.3) 0.014
N[o] 337 (48.3) 403 (51.7)
Table 3. Factors associated with E-cigarette ever-use
DISCUSSION:

The present study has carried out to evaluate the prevalence and factors associated with use of e-cigarettes among
young adults studying in south district educational institution of Karachi. Results reveals that 50.4% of our study
participants reported e-cigarette ever-use. We have also found in our results that increasing age, male sex, birth order’s,
studying at private schools, chronic illness, as well as friend’s use of e-cigarettes, are associated with higher percentage
of e-cigarette ever use.

The prevalence of using e-cigarette (vaping) is well documented in the United States and Europe. In the United States,
the prevalence of current e-cigarette use was estimated at 14.9% in 2018 [11]. While in Europe, prevalence rates of
ever-use of e-cigarettes amongst persons aged 15years and above were found highest in Italy (50%) and Belgium
(48%) and lowest in Germany (23%) 2021 [12]. Our findings in Karachi shows a prevalence of 50.4% ever-users and
0.9% current users. These findings may suggest a relatively higher prevalence in subcontinent (Karachi) compared to
Europe and the United States. The relatively high socioeconomic status of south region of Karachi may account for
this higher prevalence, as well as the new entrance of these products into the market attract undergraduate students of
colleges. However, if authorities unchecked this trend it may rise because e-cigarettes are less harmful than
combustible tobacco products [13], the long-term effects of it use are unknown, and evidence are still gathering on
the adverse health effects of e-cigarettes [14]. Also, with mass marketing strategies and access to e-cigarette shops,
the use of e-cigarettes can rise correspondingly [15]. The implication of this could lead to higher prevalence in the
future, and e-cigarettes aiding as gateway products for young adults to progress to combustible tobacco use [15],
leading to a concurrent increase in tobacco-induced diseases.
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Results of our study shows young adults of 17 years or above were use more e-cigarettes than adolescents between 15
and 16 years. Similarly, more males than females used e-cigarettes, with significantly higher percentage of ever-use
among males than females. Our findings are consistent with previous researches done in United States and Nigeria
[16, 17]. This marvel may be explained by the social perception towards smoking that is generally more tolerant of
male than female smokers [18], as well as the common social disapproval of women smoking in many Asian societies.
The more use of e-cigarettes among young adults may be due to strict policies of prohibiting combustible cigarettes
among adolescents, its affordability and access, and the increase exposure to advertising among young adults over
time [18]. Hence, targeted health alerts through messaging based on gender differences and age are essential in
justifying the uptake of e-cigarettes, especially among adolescent and young adult never-users in the community.

Respondents that self-reported chronic illness and higher percentage of e-cigarette ever-use, while those with a history
of ever-using tobacco products or substances had four times significantly higher percentage. Corroborating our
findings, several studies have reported a positive association between e-cigarette use and chronic illness [19].

As like previous studies [20-22], our results suggest that e-cigarette users with friends who were current users of e-
cigarettes had 6% higher percent of e-cigarette ever-use. The link between the ever-use of e-cigarette and friends’ e-
cigarette use may mean adolescents and young adults who perceive greater social approval are more likely to use e-
cigarettes [22]. In our survey of college students, we have found that socializing with friends who used e-cigarettes
were positively associated with likelihood of having been offered an e-cigarette by their friend previously, the
perceived likelihood of taking this offer in the future and use of e-cigarette as well. Therefore, careful monitoring and
counselling must be given to young adults with a history of tobacco use in any form, social network of e-cigarette
users and young adults who have any form of addiction.

Currently, the prevalence of tobacco uses among the youth (ages 13-15 years) in Pakistan is estimated to be 10.7%
use any form of tobacco (boys 13.3%; girls 6.6%) [23]. Tobacco control policies in the country at present, Smoking
is prohibited in all places of public work or use, and on all public transport. Ban on advertising and promotional
activities from tobacco manufacturers and retailers, however, a breeches in the law permits advertising activities to
consenting adults [24]. In addition, except in designated smoking areas (hotel guest rooms), all forms of smoking are
prohibited in indoor public places and outdoor social venues, buses, trains and restaurants [24].

Presently, there are no restrictions to the buy, sale, and market e-cigarettes in Pakistan, according to the Tobacco
Control Cell, 2007 [24]. Similarly, there are no regulations in place for the contents and labelling of e-cigarettes and
products. The lack of policies regulating e-cigarettes can potentially give a free hand to tobacco industry to market
these products, encouraging unintended effects that can be compounded by their inherent novelty, flavors, and
addictive nicotine content. An evaluation of e-cigarette products at a major online retail store in Karachi indicates the
presence of 2nd to 4th generation devices at prices ranging from 1800 rupees (~$9) to 16000 rupees (~$78) [25]. These
prices propose e-cigarettes are more expensive than combustible cigarettes. However, they remain reachable and
affordable for a substantial proportion of Karachi, especially those of middle to upper socioeconomic status. The
results from this study can provide evidence for making and revising policies of Tobacco Control Cell to capture e-
cigarettes or support the design and implementation of a State-wide policy aimed at regulating e-cigarettes in Karachi,
Pakistan.

Conclusion:

In Karachi, the habit of vaping is getting popular among university students particularly males, who were studying in
private school system and had 15/2" birth order. Therefore, due to these alarming results, it is essential to raise
awareness about the harmful consequences of vaping, including e-cigarette or vaping associated lung injury (EVALI),
as well as other known health risks of vaping in college campuses by utilizing all the possible resources through social
media and arranging seminars highlighting e-cigarettes hazards.

Availability of Data:

' Journal of Pharmaceutical Negative Results | Volume 14 | Issue 04 | 2023 ﬂ




Authors confirm that data supporting the results of this study are available in the article.
Conflict of Interest:

All authors declared no conflict of interest.

Funding Statement:

This research did not receive any specific Grant from funding agencies in the public, commercial, or not-for-profit
sectors

REFERENCES:

1. Lim SS, Vos T, Flaxman AD, Danaei G, Shibuya K, Adair-Rohani H, et al. A comparative risk assessment of burden of disease and
injury attributable to 67 risk factors and risk factor clusters in 21 regions, 1990-2010: a systematic analysis for the Global Burden of Disease Study
2010. Lancet. 2012;380(9859):2224-60.

2. Bullen C, McRobbie H, Thornley S, Glover M, Lin R, Laugesen M. Effect of an electronic nicotine delivery device (e cigarette) on
desire to smoke and withdrawal, user preferences and nicotine delivery: randomised cross-over trial. Tob Control. 2010;19(2):98-103.

3. Goniewicz ML, Lingas EO, Hajek P. Patterns of electronic cigarette use and user beliefs about their safety and benefits: An | nternet
survey. Drug and alcohol review. 2013;32(2):133-40.

4. Farsalinos KE, Romagna G, Tsiapras D, Kyrzopoulos S, Voudris V. Characteristics, perceived side effects and benefits of electronic
cigarette use: a worldwide survey of more than 19,000 consumers. Int J Environ Res Public Health. 2014;11(4):4356-73.

5. Fadus MC, Smith TT, Squeglia LM. The rise of e-cigarettes, pod mod devices, and JUUL among youth: Factors influencing use, health
implications, and downstream effects. Drug Alcohol Depend. 2019;201:85-93.

6. Gentzke AS, Creamer M, Cullen KA, Ambrose BK, Willis G, Jamal A, et al. Vital signs: tobacco product use among middle and high
school students—United States, 2011-2018. Morbidity and Mortality Weekly Report. 2019;68(6):157.

7. Filippidis FT, Laverty AA, Gerovasili V, Vardavas Cl. Two-year trends and predictors of e-cigarette use in 27 European Union member
states. Tob Control. 2017;26(1):98-104.

8. Asma S, Mackay J, Song S, Zhao L, Morton J, Palipudi K. The GATS Atlas. 2015. Atlanta, GA: CDC Foundation; 2018.

9. Igbal N, Khan ZA, Anwar SMH, Irfan O, Irfan B, Hussain A, et al. Prevalence and knowledge of electronic cigarettes amongst medical
students, A cross sectional survey from Karachi, Pakistan. Eur Respiratory Soc; 2017.

10. Sarfraz M, Khan HAR, Urooba A, Manan Z, Irfan O, Nadeem R, et al. Awareness, use and perceptions about E-cigarettes among adult
smokers in Karachi, Pakistan. JPMA The Journal of the Pakistan Medical Association. 2018;68(1):147.

11. Villarroel MA, Cha AE, Vahratian A. Electronic cigarette use among US adults, 2018. 2020.

12. Kinnunen JM, Rimpeld AH, Lindfors PL, Clancy L, Alves J, Hoffmann L, et al. Electronic cigarette use among 14-to 17-year-olds in
Europe. Eur J Public Health. 2021;31(2):402-8.

13. Goniewicz ML, Smith DM, Edwards KC, Blount BC, Caldwell KL, Feng J, et al. Comparison of nicotine and toxicant exposure in users
of electronic cigarettes and combustible cigarettes. JAMA network open. 2018;1(8):e185937-e.

14. Eaton DL, Kwan LY, Stratton K, National Academies of Sciences E, Medicine. Harm Reduction. Public health consequences of e-
cigarettes: National Academies Press (US); 2018.

15. Agaku IT, Egbe CO, Ayo-Yusuf OA. Geospatial spread of e-cigarette vape shops in South Africa and the relationship with tobacco
product use among adults. Health & Place. 2021;68:102507.

16. Mirbolouk M, Charkhchi P, Kianoush S, Uddin SI, Orimoloye OA, Jaber R, et al. Prevalence and distribution of e-cigarette use among
US adults: behavioral risk factor surveillance system, 2016. Ann Intern Med. 2018;169(7):429-38.

17. Osibogun O, Odukoya OO, Odusolu YO, Osibogun A. Knowledge and risk perception of e-cigarettes and hookah amongst youths in
Lagos State, Nigeria: An exploratory study. Niger Postgrad Med J. 2020;27(4):384.

18. Ngaruiya C, Abubakar H, Kiptui D, Kendagor A, Ntakuka MW, Nyakundi P, et al. Tobacco use and its determinants in the 2015 Kenya
WHO STEPS survey. BMC Public Health. 2018;18(3):1-13.

19. Tarran R, Barr RG, Benowitz NL, Bhatnagar A, Chu HW, Dalton P, et al. E-cigarettes and cardiopulmonary health. Function.
2021;2(2):zqab004.

20. Wallace LN, Roche MJ. Vaping in context: Links among e-cigarette use, social status, and peer influence for college students. J Drug
Educ. 2018;48(1-2):36-53.

21. Cavazos-Rehg P, Li X, Kasson E, Kaiser N, Borodovsky J, Grucza RA. Investigating the role of familial and peer-related factors on
electronic nicotine delivery systems (ENDS) use among US adolescents. J Adolesc. 2021;87:98-105.

22. Vogel EA, Ramo DE, Rubinstein ML. Prevalence and correlates of adolescents’e-cigarette use frequency and dependence. Drug Alcohol
Depend. 2018;188:109-12.

23. WORLD HEALTH ORGANIZATION CFDCAP. GLOBAL YOUTH TOBACCO SURVEY. WHO JOURNAL 2013.

24. Khan JA, Amir Humza Sohail AM, Arif Maan MA. Tobacco control laws in Pakistan and their implementation: A pilot study in Karachi.

Journal of Pakistan Medical Association. 2016;66(7):875.

' Journal of Pharmaceutical Negative Results | Volume 14 | Issue 04 | 2023 ﬂ




25. Hameed A, Malik D. Barriers to Cigarette Smoking Cessation in Pakistan: Evidence from Qualitative Analysis. Journal of Smoking
Cessation. 2021;2021.

- Journal of Pharmaceutical Negative Results | Volume 14 | Issue 04 | 2023 ﬂ




