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Electronic cigarette among health
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Abstract:

BACKGROUND: Electronic cigarette (E-cigarette) is an electronic nicotine delivery device that has
been advocated as a safe alternative for cigarette smokers. Since the introduction of E-cigarette
internationally and in the Kingdom of Saudi Arabia (KSA), it gained popularity, particularly among the
youth and young adults. Moreover, many nonsmoker (nicotine-naive) youth started to use E-cigarette
as a new social habit. Recent researches have casted shadows on the E-cigarette safety profile.

OBJECTIVE: The aim of this study is to assess the prevalence of E-cigarette use among students
of health science colleges in Jeddah-KSA. It also assesses E-cigarette effectiveness as a smoking
cessation method and its possible addictiveness.

METHODS: The study is an epidemiological, cross-sectional study, which was conducted between
November 2017 and December 2017 in three different universities in Jeddah. A self-administered
online questionnaire related to E-cigarette and the conventional cigarette was used.

RESULTS: A total of 1007 completed an electronic survey which was distributed to 3000 health
sciences colleges’ students. Of the participants 14.1% were cigarette smoker, 46% of them smoke
regularly. Students who smoke half a pack per day and above were 22% of the smokers. More college
students use the E-cigarette (27.7%). Moreover, one-fifth of the E-cigarettes users were using it on
the regular daily basis. The study found that 42.7% of E-cigarettes users have used it as a tool to
quit smoking. Interestingly, more than half (56.7%) of the students who used it to stop smoking has
succeeded. However, only 46% of E-cigarettes users who tried to quit vaping have succeeded. Young
aged, students believed that smoking is more addictive than vaping or recommended E-cigarette for
smoking cessation found to have a higher chance of quitting smoking in the univariate regression
analysis. While, in the multivariate analysis, students who believed that conventional smoking is
more addictive than E-cigarettes; students started vaping to quit smoking, or used E-cigarettes with
fruit flavor found to have significantly higher chance of quitting.

CONCLUSION: The E-cigarettes vaping is more prevalent than conventional cigarette smoking
among health sciences students in Jeddah-KSA. E-cigarettes are used as a tool to help smoking
cessation in less than half of the user. E-cigarettes help some smokers to quit smoking. However,
it seems as addictive to the users as conventional cigarette smoking.

Keywords:
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lectronic cigarette (E-cigarette) is an
electronic system that delivers nicotine
in an aerosol form. It is composed of
mouthpiece, atomizer, cartridge, and
battery.l"! The cartridge is a reservoir which
is filled by a fluid consisting of a mixture
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of propylene glycol, vegetable glycerin,
nicotine, and flavors. The atomizer heats
the liquid ingredients into vapor that are
inhaled by the user."! E-cigarettes have
gained popularity among youth and young
adults due to the increased awareness of
the conventional cigarettes hazards, health
authorities” legislation, and restrictions on
conventional cigarettes smoking in public
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places, continues focused marketing campaigns by the
manufacturers and popular perception of E-cigarettes
as a healthier alternative than conventional cigarette.

The prevalence of conventional cigarette smoking among
health science students in Saudi Arabia has been reported
in previous studies. It has been shown that around 13%>?!
of the male and 2.4%" of the female medical students
smoke a conventional cigarette. These percentages
vary between the different geographic regions of the
country. For instance, in the western region, it reaches
24.8% among males and 9.1% among females." For other
health science specialties, the prevalence of smoking
is estimated to be 7.9%, 13.4%, and 29% for dental,
pharmacy, and medical science students, respectively.!**!
Less known about the E-cigarettes prevalence and pattern
of use among health science students in Saudi Arabia as
it has been recently introduced to the country. Experts
have concerns that E-cigarettes are potentially addictive
as they contain nicotine which has been proven to
cause addiction.”’ In addition, the risks of long-term
exposure to E-cigarettes vapors’ chemicals which include
potentially toxic substances such as formaldehyde have
not been determined.!'”l The impact of E-cigarettes on the
human health is under intense investigations as there are
no prolonged studies addressing this issue.!']

The study is aimed to assess the prevalence of E-cigarette
smoking in comparison to conventional smoking among
health sciences university students in Jeddah and
assesses its effectiveness as a smoking cessation method
and its possible addictiveness.

Methods

Setting

This study is an epidemiological, cross-sectional study,
which was conducted between November 2017 and
December 2017, in three different universities in the city
of Jeddah-the Kingdom of Saudi Arabia (KSA). All health
science colleges’ student from King Saud bin Abdulaziz
University for Health Sciences, King Abdulaziz
University, and Jeddah University were eligible. The
survey was distributed to 3000 students from different
colleges including medicine, applied medical sciences,
nursing, and pharmacy.

Design

A self-administered online questionnaire composed of
18 questions related to E-cigarettes and conventional
cigarettes was used. Participation in the study was
voluntary and anonymous. Response data were obtained
via (SurveyMonkey®). Participants were given a 4 weeks
to complete the survey. The study protocol was reviewed
and approved by the Institutional Review Board of the
King Abdullah International Medical Research Center.

Instrument

An 18-item self-reported questionnaire related to
E-cigarettes and conventional cigarettes was developed
by the investigator team. The questionnaire content
was validated by a specialist pulmonologist, whereas
an expert methodologist validated its construction. The
study reliability was carried out by conducting a pilot run
of 15 participants. Cronbach’s alpha for the 15 participants
showed that Cronbach’s alpha was at the level of 0.69,
which considered acceptable for reliability analysis.

The questions were grouped into categories relating
to sociodemographic data (age, gender, and specialty),
cigarette smoking behavior (smoking status, frequency,
and reasons of smoking) as well as E-cigarette related
questions (flavors, personal motivation behind
E-cigarette usage, addiction to and quitting trials of
E-cigarette vaping). All participants provided general
information about sociodemographic data and cigarette
smoking habits if any. Only those familiar to E-cigarette
were directed to questionnaire items to assess their use,
knowledge, and perceptions.

Statistical analysis

Data collection, organization, and analysis are performed
using Excel program (version16.0.8730.2046). Statistical
analysis was performed using IBM SPSS( Version 24.0.
Armonk, NY: IBM corp). The criterion for significance
was set at P < 0.05.

Results

Baseline characteristics of the studied group

An electronic survey was distributed to 3000 students,
1007 students completed the survey. More than 75%
of the participants aged between 19 and 22 years, the
majority was female (66.2%). The baseline characteristics
of the studied group are summarized in Table 1.

Prevalence and habits of electronic cigarette vaper
and cigarette smoker

In our study, 142 college students (14.1%) were current
cigarette smoker; 46% of them smoke regularly, i.e.,
daily cigarette smoker. Less than one-fourth of the
smokers (22%) smoke half pack per day and above.
Psychological stress specifically depression and anxiety
were reported to be the main cause of smoking (38.9%).
On the other hand, 27.7% of the students were using
the E-cigarette, one-fifth (20.1%) of them were vaping
on a daily basis. Most of the E-cigarette user used it for
entertainment (49%); while, minority of the students used
the E-cigarette due to depression (7.8%) and anxiety (9.2%).
E-cigarettes are not yet prohibited in KSA from being used
in cafes and restaurants, interestingly, 21.8% of e-cigarette
users reported using it in places prohibiting conventional
cigarette use [Table 2A and Figure 1].
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Table 1: Baseline characteristics of the studied group

Table 2: Smoking and vaping related data

Variables n (%) A. Smoking and vaping habits related data
Age Variables Number (%)
15-18 113 (11.2) Smoker Hx
19-22 759 (75.4) Nonsmoker 586 (58.2)
23-26 112 (11.1) All smoker 421 (41.8)
>26 23 (2.3) Conventional cigarette 142 (14.1)
Total 1007 Female cigarette smoker 70 (10.6)
Female 657 (66.2) Male cigarette smoker 72 (20.6)
Male 350 (34.7) Electronic cigarette 279 (27.7)
Specialty Mixed smoker/vaper 45 (4.4)
Medicine 449 (44.6) Smoking pattern
Applied medical sciences 291 (28.9) Occasional 67 (54.03)
Nursing 250 (24.8) Regular (daily smoker) 57 (45.97)
Pharmacy 17 (1.7) Vaping pattern
Smoker Hx Occasional 163 (79.1)
Nonsmoker 586 (58.2) Regular (daily vaping) 41 (20.1)
All smoker 421 (41.8) Smoking intensity
Conventional cigarette 142 (14.1) 1-10 cigarettes/day 96 (78)
Electronic cigarette 279 (27.7) 10-20 cigarettes/day 16 (13)
Mixed smoker/vaper 45 (4.4) >20 cigarettes/day 11 (8.9)
Smoking pattern Reason behind smoking
Occasional 67 (54.03) Peer effect 29 (23.6)
Regular (daily smoker) 57 (45.97) Sadness and depression 20 (16.2)
Vaping pattern Anxiety and stress relieve 28 (22.7)
Occasional 163 (79.1) Entertainment 41 (33.3)
Regular (daily vaping) 41 (20.1) Other reasons 5 (4)
Smoking intensity Reason behind vaping
1-10 cigarettes/day 96 (78) Peer effect 35 (17)
10-20 cigarettes/day 16 (13) Sadness and depression 16 (7.8)
>20 cigarettes/day 11 (8.9) Anxiety and stress relieve 19 (9.2)
Reason behind smoking Entertainment 101 (49)
Peer effect 29 (23.6) To quite conventional cigarette 19 (9.2)
Sadness and depression 20 (16.2) Other 16 (7.8)
Anxiety and stress relieve 28 (22.7) B. Smoking and vaping cessation data
Entertainment 41 (33.3) Smoking cessation via e-cigarette
Other reasons 5(4) Total number 201 (47.7% of
Reason behind vaping all smoker)
Peer effect 35 (17) Successful 114 (56.7)
Sadness and depression 16 (7.8) Failed 87 (43.3)
Anxiety and stress relieve 19 (9.2) Vaping cessation
Entertainment 101 (49) Tried 135 (66.2)
To quite conventional cigarette 19 (9.2) Never tried 69 (33.8)
Other 16 (7.8) Vaping cessation
Successful (quit for >6 months) 68 (46.2)
Smoking and/or vaping cessation Rg:g;dmen 4 Ei . . 79 (83.7)
.o - -cigarette for smoking cessation
The majority of the e-cigarette user 88 out of 206 (42.7%) Yes 281 (32.9)
started vaping as a method to quit conventional cigarette No 573 (67.1)

smoking. This was the sole reason for trying the
e-cigarette in 9.2% of the user. Twelve students (5.8%)
used e-cigarette after the failure of one or more smoking
cessation methods. An impressive 56.7% reported of being
successful in quitting smoking using E-cigarette. Almost
two-third (66.2%) of the E-cigarette user have considered
quitting all type of smoking and vaping. Less than
half (46.2%) of those who tried to quit vaping managed to quit
for equal to or more than 6 months [Table 2B and Figure 2].

In the univariate logistic regression analysis participants
aged 19 years and less, students that recommended
E-cigarette as a method to quit smoking or believed
that conventional smoking is more addictive found to
have statistically significant higher chance of smoking
cessation. However, in the multivariate analysis, again
students believed that conventional smoking is more
addictive have statistically significant chance to quit
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® Never smoker M Cigarette smoker ™ E-cigarettes users ~ ® Dual smoker

Figure 1: The percentages of nonsmokers, cigarette smokers and electronic
cigarette users

smoking. In addition, students used E-cigarette for the
reason of quitting and students who used E-cigarette
with fruit flavor found to have significantly higher
chance of quitting [Table 3].

Perception of the electronic cigarette addictiveness
From 854 participants who answered the question of
which habit they think is more addictive? Almost the
half (49%) believed that both conventional cigarette and
E-cigarette are equally addictive, whereas 7.85% believed
E-cigarette is more addictive than the conventional
cigarette.

Discussion

E-cigarette is an electronic nicotine delivery device
which has been advocated as a safe alternative
for cigarette smoker. Studies have shown that
e-cigarette has no immediate effect on the cardiac and
pulmonary function as measured by echocardiogram
and lung functions tests.'*'1 However, it causes
an increase in respiratory flow resistance and
respiratory impedance.” In addition, it decreases
fractional exhaled nitric oxide to the similar extent
of conventional smoking."" More concern has been
raised after a recent study shows that E-cigarette alters
the profile of innate defense proteins in the airway
uniquely and similar to cigarette smoking.'® In a
preliminary study at Danderyd University Hospital,
Sweden there was a significant increase in heart
rate and blood pressure in healthy volunteers who
were exposed to E-cigarettes containing nicotine.!"’]
Recently, the World health organization considered
E-cigarette a source of toxic fumes.'s! On the other
hand, an expert committee in the united stat from the
National Academies of Sciences, Engineering, and
Medicine found conclusive evidence that substituting
E-cigarettes for conventional tobacco cigarettes reduces
users’ exposure to numerous toxins and carcinogens.
The report acknowledges that E-cigarette increases
the nicotine concentration in indoor environments,
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Figure 2: The success rate of quitting cigarette smoking and electronic cigarette
vaping

emit potentially toxic substances and can deliver
comparable nicotine dose to conventional cigarettes.!"”!

The Forum of International Respiratory Societies
recommends that E-cigarettes should be considered
tobacco products and regulated as such. That implies
prohibiting media advertising, flavorings, sale to
adolescents and young adults, indoor and public
places use.™!

These concerns lead us to conduct the current
epidemiological study to have a better understanding
of the E-cigarette prevalence and perception among the
health science students.

A total of 1007 students from four different colleges
(college of Medicine, College of applied medical science,
college of nursing and college of Pharmacy) in the city of
Jeddah-western region of KSA have participated in the
study. The prevalence of cigarette smoking among the
studied cohort is 14.1% (20.6% and 10.6% for male and
female, respectively). This prevalence is comparable to
the previously reported prevalence of 24.8% and 9.1%
for male and female medical students, respectively, in
the same geographic region of KSA.[*l E-cigarette has
only recently become available in the Kingdome of
Saudi Arabia; nevertheless, our study showed that it
becomes a popular habit among young adult’s students.
The prevalence of E-cigarette user was 27.7%; which
is almost twice as much as conventional cigarette
smoker. A similar percentage (25.6%) was reported from
King Saud University’s students in Riyadh.”! Higher
prevalence of 33.5% has been reported in a general
survey conducted by Al Baik et al.”'! We believed that
the reason behind this rapidly gaining popularity of the
E-cigarette is the use of wide-scale advertising campaign
targeting the youth and young adult, in a similar
fashion used by conventional cigarette smoker.1*>**! The
prevalence reported in our study is significantly higher
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Table 3: Smoking cessation logistic regression table

Univariate logistic regression

Variables Number Percentage Pearson y? Unadjusted OR
successful in successful in
quitting quitting
No Yes No Yes Value P Value 95% CI
Age (years)
<19 2 12 14.3 85.7 5.154  0.023* 0.2 0.44-0.918
=19 85 102 45.5 54.5
Gender
Male 48 55 46.6 53.4 0.948 0.33 1.32 0.754-2.311
Female 39 59 39.8 60.2
Specialty
COM 47 58 44.8 55.2 0.414 0.937 Risk estimate -
CAMS 25 33 43.1 56.9 statistics cannot
CON 14 22 389 611 be computed
COP 1 1 50 50
Number of cigarette/day
1-10 27 27 50 50 0.978 0.323 1.714 0.586-5.018
>10 7 12 36.8 63.2
Reason for smoking
Anxiety/stress relief 8 6 57.1 42.9 2.042 0.728 Risk estimate -
Entertainment 9 16 36 64 statistics cannot
Peer effect 9 10 474 526 be computed
Sadness/depression 7 6 53.8 46.2
Others 1 1 50 50
E-cigarette flavor
Fruits 65 71 47.8 52.2 3.485 0.062 1.789 0.968-3.307
Others 22 43 33.8 66.2
E-cigarette usage frequency
<Daily 71 87 44.9 55.1 0.462 0.496 1.275 0.632-2.572
Daily 16 25 39 61
Used E-cigarette to quit smoking
No 82 100 45.1 54.9 2.461 0.117 2.296 0.794-6.641
Yes 5 14 26.3 73.7
Recommended E-cigarette for smoking cessation
No 48 38 55.8 44.2 9.614  0.002* 2.462 1.386-4.373
Yes 39 76 33.9 66.1
Believe that conventional smoking is more addictive
No 32 64 33.3 66.7 7.412  0.006* 0.455 0.257-0.805
Yes 55 50 52.4 47.6
Believe that E-cigarette has
< Mild harm 34 50 40.5 59.5 0.463 0.496 0.821 0.465-1.449
> Mild harm 53 64 45.3 54.7
Multivariate logistic regression
Variables AOR 95% CI P
Lower Upper
Age =19 0.17 0.02 1.78 0.138
Female gender 0.75 0.17 3.22 0.694
Number of conventional cigarettes per day (>10) 1.70 0.46 6.34 0.427
Frequency of E-cigarette use (> occasional use) 1.22 0.29 5.10 0.781
Flavor of E-cigarette flavor (fruit) 3.46 1.12 10.67 0.031*
Used E-cigarette for the reason of quitting 12.64 1.35 118.27 0.026*
Believe E-cigarette smoking is more harmful 0.49 0.16 1.51 0.214
Believe conventional smoking is more addictive 0.34 0.12 0.99 0.048*

*Statistically significant P value. COM=College of Medicine, CAMS=College of applied medical science, CON=College of nursing, COP=College of Pharmacy.
AOR=Adjusted odd ratio, Cl=Confidence intervals, OR=0dds ratio
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than what has been reported among medical students
in Poland; however, close to prevalence in the United
States of America where the prevalence was 3.5% and
24.2% consecutively.2*#!

The increasing popularity of E-cigarette is related
to multiple factors that may vary among different
populations. Half of E-cigarette user in our cohort used it
for entertainment. Similarly, using conventional cigarette
for entertainment was the main reason of smoking in
33.3% of the students. The effect of the student’s peer
to try a new product is the second most common case
for using both types of smoking. In our study, 42.7% of
the user considered it as a tool for smoking cessation;
Only 9.2% reported that quitting smoking was the sole
reason to start using E-cigarette. A 5.8% of the E-cigarette
users have considered it after the failure of one or more
smoking cessation methods. In the central region of the
country, the percentage of students used E-cigarette to
quit smoking was 24.3%.*! International data shows that
58.7% of polish students tried E-cigarette in an attempt to
quit conventional smoking.1?!| Between 4.1% and 23.1% of
the American universities’ students who used E-cigarette
used it for this reason.”?! An impressive 56.7% success
rate of quitting smoking using E-cigarette recorded in
our study. This high percentage might be explained
by the low cumulative smoking history of the studied
cohort and hence less addiction to the smoking habit. The
reasons behind this were as follows: first, the relatively
young age of the studied group. Second, 54% of the
conventional cigarette smokers were occasional smoker
only. Third, 78% of the smokers do smoke less than half
pack/day. A Cochrane review included 24 studies with
a combined sample size of 662 participants support the
usefulness of E-cigarette in smoking cessation. It showed
that E-cigarette users were more likely to quit smoking
for at least 6 months compared to placebo (RR =2.29).1"!
On the other hand, researchers have a concern that
E-cigarette itself could be a gateway for nonsmokers to
initiate conventional cigarettes smoking,”® we could not
deduct a conclusion in this point from our cross-sectional
survey. We found that students used E-cigarette for the
reason of quitting and students who used E-cigarette
with fruit flavor have had significantly higher chance
of quitting in multivariate regression analysis. Students
believed that conventional smoking is more addictive
found to have statistically significant higher chance to
quit smoking as well.

With regard to smoking and vaping habit perception,
about 37% of E-cigarette users in our study believed that
E-cigarettes are less harmful than conventional smoking.
Moreover, 15% consider E-cigarette safe. Almost
2/3 (66.2%) of the E-cigarette user have considered
quitting all types of smoking and vaping. On questioning
the students on their perception of the addictiveness of

the E-cigarette, almost the half (49%) of the participants
believed that both conventional cigarette and E-cigarette
are equally addictive, while, minority (7.85%) believed it
is more addictive than the conventional smoking. Despite
this belief, less than half (46.2%) of those who tried to
quit vaping managed to quit for equal to or more than
6 months. It has been shown that 19% of middle school
students in Mexico believe that E-cigarettes were less
harmful than conventional cigarettes and 10% had tried
them.! The same perception was found in a study of
general population in the United Kingdom. In the study,
67% believed that E-cigarettes are less harmful than
conventional cigarettes.*!

Limitations

We acknowledge that our study is restricted to the
specific population of the high level of education and
confined to one geographical area, which limits the
generalizability of our results to the general population
of Saudi Arabia. Second, our data are self-reported and
subject to recall and social desirability biases. A larger
study that represents the general population of Saudi
Arabia warranted.

Conclusion

The following points can be concluded from the study.
First, E-cigarette users among the health sciences
students in Jeddah are almost double the cigarette
smoker; however, more cigarette smoker do smoke on a
regular base. Secondary, E-cigarette might help smoker,
especially occasional, light smoker (who smoke half
pack/day or less); however, itself is addictive habit.
Finally, a group of dual cigarette user (electronic and
regular) has been highlighted in this study.

Recommendations

For further studies, we suggest considering more regions
of Saudi Arabia to generalize the entire population.
Clinical studies that explore E-cigarette effect on the lung
function and radiology are also needed.
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