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ABSTRACT
INTRODUCTION Electronic cigarettes (e-cigarettes) have become one of the most 
common forms of nicotine delivery used by youth and young adults worldwide. 
Given the lack of epidemiologic data in Kuwait, this study sought to estimate the 
prevalence of e-cigarette use, assess perceptions of harm and addictiveness of 
e-cigarettes, measure the level of dependence on e-cigarettes and assess factors 
associated with dependence level among adults.
METHODS A cross-sectional study enrolled adults (n=3032, aged ≥18 years) living 
in Kuwait using a web-based questionnaire. Participants self-reported ever and 
current (past 30-day) e-cigarette use and self-completed the 10-item Penn State 
E-cigarette Dependence Index. Associations were evaluated using multinomial 
logistic regression.
RESULTS The prevalence of ever and current e-cigarette use was estimated to be 
40.2% (1220/3032) and 29.4% (892/3032), respectively. The prevalence of 
current e-cigarette use was higher in males compared to females (47.6% vs 
14.4%, p<0.001). Relative to cigarette smoking, 40.6% of participants reported 
that e-cigarettes are less harmful, and 41.8% indicated that e-cigarettes are equally 
addictive. Among current e-cigarette users (n=892), 84.8% were ascertained to 
have developed either low, medium, or high dependence. The use of pod-based 
devices compared to disposable devices was associated with a high dependence 
level (adjusted odds ratio, AOR=8.56; 95% CI: 4.52–16.22).
CONCLUSIONS These findings suggest that a large proportion of adults in Kuwait 
use e-cigarettes, and a considerable proportion of current users have developed 
dependence. Therefore, such results should alert public health authorities and 
warrant the development of evidence-based awareness campaigns, policies, and 
prevention measures to protect and improve the health of people.
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INTRODUCTION
Smoking is one of the leading public health threats around the world as well as 
being a critical preventable risk factor that accounted for 8.71 million deaths 
and 229.77 million disability-adjusted life years (DALYs) globally in 20191. 
Smoking has been causally associated with a wide range of health problems, 
such as malignancies, particularly upper airway and lung cancers, cardiovascular 
and metabolic diseases, pulmonary diseases, and various congenital anomalies2. 
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Worldwide in 2015, the prevalence of daily smoking 
was estimated to be 25.0% among men and 5.4% 
among women3.

Although decreasing global trends in the prevalence 
of cigarette smoking have been observed over the 
past decades3, an increase in the use of electronic 
cigarettes (e-cigarettes), also referred to as electronic 
nicotine delivery systems, vaporizers, hookah pens, 
vape pens, and electronic pipes, has been witnessed 
globally among youth and adults4,5. In contrast 
to cigarettes, e-cigarettes lack the combustion of 
tobacco and work by evaporating a liquid, which 
is rapidly condensed into an aerosol (vapor) and 
is then inhaled by the user6. Flavors and nicotine 
are often added to the liquids used in e-cigarettes, 
which increase the desire to use and the dependence 
on these products6. Aerosols (vapor) emitted by 
e-cigarettes contain ultrafine particles, such as volatile 
carbonyls, formaldehyde, acetaldehyde, acrolein, 
and acetone, all of which have established negative 
health effects6. The use of e-cigarettes has been 
reported to be associated with respiratory diseases, 
such as asthma7 and chronic obstructive pulmonary 
disease symptoms8; nevertheless, causal evidence is 
inconclusive. Compared to cigarette smoking, less is 
known about the epidemiology and the short- and 
long-term health effects of e-cigarettes.

Although Kuwait ratified the World Health 
Organization Framework Convention on Tobacco 
Control (WHO FCTC) in 2006 and issued and 
implemented several laws to control tobacco use 
(e.g. banning smoking in public places, workplaces, 
and public transportation, prohibiting marketing and 
promotion of tobacco products, requiring warning 
labels on tobacco product packages), the burden of 
tobacco smoking remains substantial in Kuwait. A 
study based on a nationally representative sample 
estimated the prevalence of current (past 30-day) 
cigarette smoking to be 39.2% among men and 
3.3% among women9. Likewise, among adolescents 
in Kuwait, it has been estimated that 25.1% (males: 
45.1%; females: 8.4%) are current cigarette smokers10. 
With regard to e-cigarette use, an estimated prevalence 
of current use was reported to be 26.4% among 
adolescents in Kuwait, with more males than females 
being current e-cigarette users (46.8% vs 9.3%)10. 
Currently, there are no regulations on e-cigarettes 
in Kuwait, except the minimum age for purchasing, 

which is 21 years. There is a need for regulations 
that ban the use of e-cigarettes in workplaces, public 
places, and on public transportation, and prohibit 
media promotions and advertising of e-cigarettes. 
In Kuwait, data on the epidemiology of e-cigarettes 
among adults are lacking. Hence, to better inform 
public health policies, regulations, and campaigns, 
this study sought to: 1) estimate the prevalence of 
e-cigarette use among adults in Kuwait, 2) examine 
how adults in Kuwait perceive the harm and 
addictiveness of e-cigarettes in general and relative 
to conventional cigarettes; and 3) assess the level of 
dependence among current users of e-cigarettes and 
determine factors associated with dependence levels.

METHODS
Study setting, design, and participants
A cross-sectional study was conducted whereby 
adults (n=3032, aged ≥18 years) living in Kuwait 
were recruited through social media platforms 
(WhatsApp, Instagram, Snapchat, and Twitter) 
from 27 January to 2 February 2021. Invitations to 
participate were disseminated on these platforms, and 
participants were asked to further disseminate the 
survey to their acquaintances. Hence, the snowball 
sampling technique, a non-probability sampling 
method that yields a convenience sample, was used 
to recruit participants. The invitation text indicated 
that only individuals living in Kuwait and aged ≥18 
years should participate. The study was approved by 
the Health Sciences Center Ethics Committee for 
Student Research at Kuwait University. Completing 
the questionnaire was deemed informed consent to 
participate. The study was conducted in accordance 
with the principles and guidelines of the Declaration 
of Helsinki for medical research involving human 
subjects.

Study questionnaire and variable definitions
The study questionnaire, designed to be self-
completed, collected information on sociodemographic 
factors, perceptions about the harmfulness and 
addictiveness of e-cigarettes, use of e-cigarettes, 
cigarette smoking, and measured dependence on 
e-cigarettes. The sociodemographic characteristics 
that were measured included age group, sex, education 
level, marital status, employment status, nationality, 
governorate/region of residence, and family’s total 
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monthly income in Kuwaiti Dinar. 
The study questionnaire was originally developed 

using the English language, which was translated into 
the Arabic language by two of the study investigators 
who are Arabic native speakers and proficient in the 
English language. The Arabic-translated version of 
the study questionnaire was checked by the other 
investigators to ensure consistency with the original 
version. Subsequently, pilot testing of the Arabic 
version of the study questionnaire was conducted. The 
respondents in the pilot testing were asked to explain 
their understanding of the questions to confirm 
content validity. The comprehensibility and coherence 
were also reviewed, and the required modifications 
were done before finalizing the questionnaire. 
Participants completed either the English or Arabic 
version of the study questionnaire, as per their 
preference.

The perception of harm of e-cigarettes and 
cigarettes was assessed by asking separate questions 
using the following stem: ‘How much do you think 
people harm themselves when they smoke cigarettes/
use e-cigarettes?’, with response options of no harm, 
little, some, or much harm. An additional response 
option of ‘I have never heard of e-cigarettes’ was 
provided for the question asking about the harm 
of e-cigarettes. The relative harm perception of 
e-cigarettes compared to cigarette smoking was 
assessed with the question: ‘Compared to smoking 
cigarettes, do you think that e-cigarettes and other 
vaping devices are more harmful, less harmful, or 
equally harmful to health?’. With a response option 
of less harmful, equally harmful, more harmful, I have 
never heard of e-cigarettes, or I do not know. The 
relative addiction perception of e-cigarettes compared 
to cigarettes was assessed with the item: ‘Do you 
believe that e-cigarettes are (less addictive, equally 
addictive, or more addictive) than cigarettes?’. With 
response options of less addictive, equally addictive, 
or more addictive, ‘I have never heard of e-cigarettes’, 
or ‘I do not know’. These questions were adapted 
from a prior study11, the National Youth Tobacco 
Survey (NYTS)12, and the Global Adult Tobacco 
Survey (GATS)13.

Ques t i on s  f r om  the  NYTS  and  GATS 
questionnaires12,13 were adapted to assess the use 
of e-cigarettes and smoking cigarettes and related 
practices. Participants were asked to report if they 

have ever used e-cigarettes and the frequency of use, 
if any, in the past 30 days in terms of the number of 
days. Ever e-cigarette use was defined as any reported 
lifetime use of e-cigarettes. Current e-cigarette use 
was defined as any reported use of e-cigarettes in the 
past 30 days. Former use of e-cigarette was defined 
as ever use but not current use. Ever, former, and 
current cigarette smoking were similarly ascertained. 
Moreover, considering e-cigarette use and cigarette 
smoking concurrently, we reported never users of 
both products, former users of both products, current 
e-cigarette users only, current cigarette smokers only, 
and current dual users of e-cigarettes and cigarettes.

Current users of e-cigarettes were further classified 
as non-daily users and daily users based on their 
reported frequency of use in the past 30 days. Also, 
the number of years of using e-cigarettes was reported 
as <1 year versus ≥1 year. The use of nicotine in 
e-cigarettes was also reported. Information regarding 
the type of e-cigarette used in the past 30 days, 
including disposable, pre-filled pods or cartilages (e.g. 
JUUL, Phix), liquid refillable tanks, or mod systems, 
was also obtained. The number of times, ranging from 
never to more than 6 times, the participant stopped 
using e-cigarettes in the past 12 months was also 
reported. Moreover, to better understand the motives 
behind using e-cigarettes, participants were asked to 
choose the applicable reason(s) from a predefined 
list that included: being used by friend(s)/family 
member(s), trying to quit, less cost as well as easier to 
get than cigarettes, or seeing people on TV, online or 
in movies use them. Other reasons are: being regarded 
as less harmful, available in flavors, curiosity, used 
unnoticed, or to do tricks. In addition, the used flavors 
of e-cigarettes in the past 30 days were reported by 
choosing from a list.

Ascertainment of dependence on e-cigarettes
The 10-item Penn State E-cigarette Dependence 
Index was used to measure the dependence levels 
of current e-cigarette users in our study14. The 
dependence score ranges between 0 (no dependence) 
and 20 (high dependence). According to Foulds 
et al.14 scoring scheme, the following groupings 
were considered: not dependent (score: 0–3), low 
dependence (score: 4–8), medium dependence (score: 
9–12), and high dependence (score: ≥13). A previous 
study reported that the 10-item Penn State E-cigarette 
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Dependence Index has an acceptable internal 
consistency (Cronbach’s α=0.74)15. In our study, the 
internal consistency of the scale was estimated to be: 
Cronbach’s α=0.76.

Statistical analysis
Analyses were conducted using SAS 9.4 (SAS 
Institute, Cary, NC, USA). The statistical significance 
level was set to α=0.05 for all association analyses. 
Descriptive analyses were conducted to calculate 
frequencies and proportions of categorical variables. 
The dependence on e-cigarettes score, a non-normally 
distributed quantitative variable, was described by 
calculating the median and interquartile range (IQR). 
Chi-squared (χ2) test was used to assess whether 
the prevalence of ever and current e-cigarette use 
differed across categories of sociodemographic and 
lifestyle factors. Moreover, non-parametric tests 
were used to determine whether the median of 
e-cigarette dependence score differed across groups 
of categorical variables. Namely, the Wilcoxon rank 
sum test was used to compare the medians of two 
groups, and the Kruskal-Wallis test was used to 
determine whether the medians of three or more 
groups differ. Associations between different factors/
characteristics (independent variables) and level of 
e-cigarettes dependence (ordinal outcome variable; 
the ‘no dependence’ group was set as the reference 
category) were assessed by applying a multinomial 
logistic regression model to estimate adjusted odds 
ratios (AOR) and their 95% confidence interval (CI). 
A separate regression model was used to assess the 
association between the respective e-cigarette user 
characteristics (exposure variable) and dependence 
level (outcome variable) while adjusting for sex, 
nationality, and governorate of residence.

RESULTS
A total of 3032 adults living in Kuwait have 
participated in the current study, of whom 1373 
(45.3%) were males, and 1659 (54.7%) were females 
(Table 1). Most participants were aged 18–24 years 
(52.8%). Moreover, most study participants reported 
attaining a Bachelor’s degree or higher (59.5%), and 
the majority were single (64.6%). Of the total study 
sample, 25.5% were former cigarette smokers, and 
19.1% were current cigarette smokers (Table 1). 
Overall, the prevalence of ever e-cigarette use was 

estimated to be 40.2% (n=1220), with 10.8% (n=328) 
being former users and 29.4% (n=892) being current 
users of e-cigarettes (Table 1). The prevalence of dual 
use of e-cigarettes and cigarettes was estimated to be 
14.0% (n=425). Of the total study participants, 15.4% 
(n=467) reported only using e-cigarettes, and 5.1% 
(n=153) reported only smoking cigarettes.

The prevalence of current e-cigarette use was 
higher in males than females (47.6% vs 14.4%, 
p<0.001) (Table 1). Moreover, participants aged 
25–34 years reported the highest current use of 
e-cigarettes (40.6%) compared to other age groups. 
The prevalence of current e-cigarette use differed 
according to education level, employment status, and 
governorate of residence. Current cigarette smokers 
were significantly more likely than never smokers to 
be current e-cigarette users (73.5% vs 8.8%, p<0.001) 
(Table 1).

Table 2 presents data on participants’ perceptions 
of the harm and addictiveness of e-cigarettes and 
cigarettes. In total, 76.3% of participants reported 
that smoking cigarettes is associated with ‘much 
harm’, whereas 50.1% of participants reported that 
the use of e-cigarettes is associated with ‘much harm’. 
More females, compared to males, reported that 
cigarettes (83.8% vs 67.1%) and e-cigarettes (61.7% 
vs 36.1%) are associated with ‘much harm’. Moreover, 
participants who never used cigarettes and e-cigarettes 
compared to current dual users of e-cigarettes and 
cigarettes were more likely to associate the use of 
cigarettes (90.0% vs 48.0%) and e-cigarettes (67.8% 
vs 19.6%) with ‘much harm’. Compared to cigarettes, 
40.6% of our study sample believed that e-cigarettes 
are ‘less harmful’ and 41.8% perceived that e-cigarettes 
are ‘equally addictive’ (Table 2). More males than 
females reported that e-cigarettes relative to cigarettes, 
are ‘less harmful’ (54.7% vs 29.0%) and ‘less addictive’ 
(34.6% vs 23.3%). Dual users, compared to never users 
were more likely to perceive e-cigarettes relative to 
cigarettes to be ‘less harmful’ (61.2% vs 26.2%) and 
‘less addictive’ (40.0% vs 18.7%) (Table 2).

Among current users of e-cigarettes (n=892), 
smoking cessation was the most frequently reported 
reason for the initiation of e-cigarette use (56.2%), 
followed by their availability in a variety of flavors 
(37.2%; data not shown). Moreover, nearly three-
quarters (75.6%) of current e-cigarette users reported 
using a fruit-flavored e-cigarette (75.6%), followed by 
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Table 1. Characteristics of the total study sample and prevalence of ever and current (any use in the past 30 
days) use of electronic cigarettes (e-cigarettes) according to the participants characteristics, Kuwait, 2021 
(N=3032)

Total sample Ever e-cigarette use Current e-cigarette use

% (n) % (n) p % (n) p

Overall 100.0 (3032) 40.2 (1220)  - 29.4 (892) -
Sex
Male 45.3 (1373) 63.0 (865) <0.001 47.6 (654) <0.001
Female 54.7 (1659) 21.4 (355) 14.4 (238)
Age (years)
18–24 52.8 (1600) 35.4 (567) <0.001 25.5 (408) <0.001
25–34 25.8 (781) 54.0 (422) 40.6 (317)
35–44 12.6 (383) 44.1 (169) 32.4 (124)
45–54 6.4 (194) 26.3 (51) 18.0 (35)
≥55 2.4 (74) 14.9 (11) 10.8 (8)
Education level
High school or lower 25.3 (768) 32.7 (251) <0.001 24.4 (187) <0.001
Diploma* 15.2 (461) 52.1 (240) 39.5 (182)
Bachelor’s degree or higher 59.5 (1803) 40.4 (729) 29.0 (523)
Marital status
Single 64.6 (1958) 39.5 (773) 0.407 28.6 (560) 0.396
Married 31.5 (955) 41.3 (394) 30.8 (294)
Divorced/widowed 3.9 (119) 44.5 (53) 31.9 (38)
Employment status
Student 47.3 (1435) 33.8 (485) <0.001 24.9 (357) <0.001
Employed 39.2 (1188) 49.0 (582) 36.3 (431)
Unemployed 5.4 (165) 45.6 (75) 30.9 (51)
Retired 3.6 (109) 15.6 (17) 8.3 (9)
Private business owner 2.4 (71) 63.4 (45) 46.5 (33)
Other 2.1 (64) 25.0 (16) 17.2 (11)
Nationality
Kuwaiti 81.3 (2465) 41.1 (1014) 0.035 30.1 (742) 0.086
Non-Kuwaiti 18.7 (567) 36.3 (206) 26.5 (150)
Governorate†

Al Asimah 25.7 (731) 39.8 (291) <0.001 28.9 (211) <0.001
Hawalli 28.0 (798) 45.1 (260) 33.1 (264)
Al Ahmadi 13.8 (392) 33.7 (132) 21.9 (86)
Jahra 6.9 (197) 31.5 (62) 25.4 (50)
Farwaniya 11.4 (324) 37.0 (120) 25.6 (83)
Mubarak Al-Kabeer 14.2 (404) 46.8 (189) 37.9 (153)
Monthly household income‡ (KWD)
<1000 18.6 (452) 42.0 (190) 0.724 29.7 (134) 0.242
1000–1999 39.3 (956) 42.4 (405) 32.9 (314)
2000–2999 18.6 (453) 41.7 (189) 29.1 (132)
≥3000 23.5 (570) 39.5 (225) 28.4 (162)
Cigarette smoking status
Never 55.4 (1681) 13.3 (223) <0.001 8.8 (148) <0.001
Former 25.5 (773) 59.4 (459) 41.3 (319)

Current 19.1 (578) 93.1 (538) 73.5 (425)

KWD: 100 Kuwaiti Dinar about 325 US$. *Refers to a two-year associate degree post high school. †Missing values: n=186. ‡Missing values: n=601.
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tobacco (26.6%) and mint (21.7%) flavors (data not 
shown). In terms of the most commonly used type of 
e-cigarette devices in the past 30 days, the majority 
of the current e-cigarette users reported the use of 
disposable devices (37.5%), followed by pod-based 
devices (28.5%), refillable devices (26.0%), and some 
other types (8.0%).

According to the Penn State E-cigarette 
Dependence Index classification, of the total current 
e-cigarette users (n=892), 41.3% (n=368) were 
classified to have low dependence, 26.9% (n=240) to 
have medium dependence, 16.6% (n=148) have high 
dependence, and 15.2% (n=136) were determined 

to have no dependence. Online Supplementary file 
Table S1 shows the frequencies of responses to the 
ten items used to assess dependence on e-cigarettes. 
Bivariate associations between the e-cigarette 
dependence score and sociodemographic variables 
are shown in Table 3. Overall, the median (IQR) 
e-cigarette dependence score was estimated to be 8.0 
(5.0–11.0) among current users (n=892). The median 
e-cigarettes dependence score was higher among 
males compared to females (8.0 vs 6.0, p<0.001), 
higher among Kuwaiti than non-Kuwaiti participants 
(8.0 vs 6.0, p=0.002), and highest among residents 
of Al-Asimah governorate (Table 3).

Table 2. Perceived harm of cigarette smoking and electronic cigarette (e-cigarette) use, perceived relative 
harm of e-cigarette use compared to cigarette smoking, and perceived relative addictiveness of e-cigarette 
use compared to cigarette smoking in the total study sample and according to sex and e-cigarette use and 
cigarette smoking, Kuwait, 2021 (N=3032)

Perceptions Sex, % (n) Current e-cigarette use and cigarette smoking status, % (n)

Total 
sample

(N=3032)
% (n)

Male
(N=1373)

Female
(N=1659)

Never 
users

(N=1458)

Former 
users

(N=529)

E-cigarette 
only users
(N=467)

Cigarette 
only 

smokers
(N=153)

Dual users
(N=425)

Harm of cigarettes

No harm 0.7 (22) 1.2 (16) 0.4 (6) 0.5 (8) 0.4 (2) 0.9 (4) 1.3 (2) 1.4 (6)

Little 3.6 (108) 5.5 (76) 1.9 (32) 0.6 (9) 0.7 (4) 7.7 (36) 6.6 (10) 11.5 (49)

Some 19.4 (589) 26.2 (359) 13.9 (230) 8.9 (129) 17.6 (93) 30.2 (141) 39.2 (60) 39.1 (166)

Much 76.3 (2313) 67.1 (922) 83.8 (1391) 90.0 (1312) 81.3 (430) 61.2 (286) 52.9 (81) 48.0 (204)

Harm of e-cigarettes*

No harm 1.8 (54) 3.1 (42) 0.7 (12) 0.30 (5) 0.8 (4) 4.5 (21) 2.0 (3) 5.0 (21)

Little 14.2 (430) 23.1 (316) 6.9 (114) 5.1 (74) 6.8 (36) 35.3 (165) 11.1 (17) 32.6 (138)

Some 33.9 (1026) 37.7 (517) 30.7 (509) 26.8 (389) 38.0 (201) 42.4 (198) 37.2 (57) 42.8 (181)

Much 50.1 (1515) 36.1 (494) 61.7 (1021) 67.8 (985) 54.4 (288) 17.8 (83) 49.7 (76) 19.6 (83)

Harm of e-cigarettes 
relative to cigarettes†

Less harmful 40.6 (1226) 54.7 (748) 29.0 (477) 26.2 (380) 37.3 (196) 74.7 (348) 27.6 (42) 61.2 (260)

Equally harmful 29.7 (895) 21.0 (288) 36.9 (607) 38.8 (562) 28.2 (148) 15.5 (72) 21.7 (33) 18.8 (80)

More harmful 20.5 (618) 16.2 (222) 24.0 (396) 24.3 (351) 22.7 (119) 6.4 (30) 40.8 (62) 13.2 (56)

Do not know 9.2 (277) 8.1 (110) 10.1 (167) 10.7 (155) 11.8 (62) 3.4 (16) 9.9 (15) 6.8 (29)

Addictiveness of 
e-cigarettes relative to 
cigarettes‡

Less addictive 28.4 (859) 34.6 (475) 23.3 (384) 18.7 (271) 27.1 (143) 48.8 (228) 30.9 (47) 40.0 (170)

Equally addictive 41.8 (1264) 35.9 (493) 46.7 (771) 46.8 (678) 41.9 (221) 34.9 (163) 35.5 (54) 34.8 (148)

More addictive 19.8 (597) 21.6 (296) 18.2 (301) 20.1 (292) 21.2 (112) 13.5 (63) 26.3 (40) 21.2 (90)

Do not know 10.0 (302) 7.9 (108) 11.8 (194) 14.4 (209) 9.8 (52) 2.8 (13) 7.3 (11) 4.0 (17)

*Missing values: n=7. †Missing value: n=16. ‡Missing values: n=10.
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Table 3. Electronic cigarettes dependence score according to personal characteristics among current electronic 
cigarette users, Kuwait, 2021 (N=892)

n Dependence score
Median (IQR)

p

Overall 892 8 (5–11) -

Sex

Male  654 8 (5–12) <0.001

Female  238 6 (4–10)

Age (years)

18–24 408 7.5 (5–12) 0.428

25–34 317 8 (5–11)

35–44 124 7 (5–11)

45–54 35 7 (5–9)

≥55 8 9.5 (5–10)

Education level

High school or lower 187 7 (5–11) 0.898

Diploma* 182 8 (5–10)

Bachelor’s degree or higher 523 8 (5–12)

Marital status

Single 560 8 (5–12) 0.444

Married 294 7 (5–11)

Divorced/widowed 38 7.5 (5–10)

Employment status

Student 357 8 (5–12) 0.261

Employed 431 8 (5–11)

Unemployed 51 9 (6–11)

Retired 9 8 (7–8)

Private business owner 33 6 (5–9)

Other 11 6 (0–10)

Nationality

Kuwaiti 742 8 (5–11) 0.002

Non-Kuwaiti 150 6 (4–10)

Governorate†

Al Asimah 211 9 (5–13) 0.032

Hawalli 264 7 (5–11)

Al Ahmadi 86 7.5 (5–10)

Jahra 50 8 (5–12)

Farwaniya 83 7 (4–10)

Mubarak Al-Kabeer 153 7 (5–10)

Monthly household Income‡ (KWD)

<1000 134 7.5 (5–11) 0.908

1000–1999 314 8 (5–11)

2000–2999 132 7 (5–12)

≥3000 162 8 (5–11)

KWD: 100 Kuwaiti Dinar about 325 US$. IQR: interquartile range. *Refers to a two-year associate degree post high school. †Missing values: n=45. ‡Missing values: n=150.
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Table 4. Factors associated with electronic cigarette (e-cigarette) dependence levels among current users, 
Kuwait, 2021 (N=892)

Factors Dependence score Level of e-cigarette dependence, % (n)

n Median 
(IQR)

p None Low Medium High 

Years using e-cigarettes 
<1 388 6 (4–9) <0.001 21.6 (84)  49.5 (192) 18.3 (71) 10.6 (41)
≥1 495 9 (6–12) 9.9 (49)  34.6 (171) 34.1 (169) 21.4 (106)
AOR* (95% CI) [≥1 vs <1 
year]

1.00 (Ref.) 1.31 (0.91–1.89) 3.58 (2.39–5.37) 5.12 (3.17–8.29)

Frequency of use in past 
30 days 
Non-daily 404 5 (3–8) <0.001 27.0 (109)  50.2 (203) 17.6 (71) 5.2 (21) 
Daily 488 10 (7–13) 5.6 (27) 33.8 (165)  34.6 (169) 26.0 (127)
AOR* (95% CI) [daily vs 
non-daily]

1.00 (Ref.) 3.56 (2.13–5.95) 10.03 (5.79–
17.35)

26.87 (13.80–
52.29)

E-cigarette contains 
nicotine 
No  28 4 (0.5–9) <0.001 50.0 (14) 21.4 (6) 17.9 (5) 10.7 (3)
Yes  752 8 (5–12) 11.6 (87) 41.3 (311) 28.9 (217) 18.2 (137)
AOR* (95% CI) [yes vs no] 1.00 (Ref.) 3.01 (1.39–6.53) 4.01 (1.60–10.04) 6.83 (1.88–24.85)
Type of e-cigarette used 
in past 30 days 

       

Disposable  332 6 (4–10) <0.001 22.0 (73)  46.1 (153)  22.9 (76)  9.0 (30)
Refillable  230 8 (5–11) 13.9 (32)  40.4 (93)  30.9 (71)  14.8 (34)
Pod-based  252 10 (7–13) 7.1 (18)  32.5 (82)  30.2 (76)  30.2 (76)
Other or unknown  71 6 (5–10) 14.1 (10)  53.5 (38)  22.5 (16)  9.9 (7)
AOR* (95% CI) 
[refillable vs disposable]

1.00 (Ref.) 1.65 (1.00–2.73) 2.17 (1.25–3.74) 3.01 (1.53–5.91)

AOR* (95% CI) [pod-based 
vs disposable]

1.00 (Ref.) 1.90 (1.12–3.26) 3.09 (1.76–5.44) 8.56 (4.52–16.22)

AOR* (95% CI) [other vs 
disposable]

1.00 (Ref.) 2.19 (1.11–4.35) 1.59 (0.72–3.50) 1.55 (0.53–4.52)

Stopped e-cigarette use 
in past 12 months (times)
≥6 166 5 (3–7) <0.001 28.9 (48)  52.4 (87)  10.9 (18)  7.8 (13)
3–5 129 8 (5–11) 14.7 (19)  41.1 (53)  31.8 (41) 12.4 (16) 
1–2 214 8.5 (6–12) 10.8 (23) 39.2 (84)   28.5 (61) 21.5 (46) 
Never 383 9 (5–12) 12.0 (46)  37.6 (144) 31.3 (120)   19.1 (73)
AOR* (95% CI) [3–5 vs ≥6] 1.00 (Ref.) 1.55 (0.8–2.73) 5.86 (2.98–11.51) 4.09 (1.79–9.35)
AOR* (95% CI) [1–2 vs ≥6] 1.00 (Ref.) 1.67 (1.06–2.62) 5.07 (2.84–9.05) 5.76 (2.92–11.37)
AOR* (95% CI) [never vs 
≥6]

1.00 (Ref.) 1.40 (0.95–2.07) 4.93 (2.94–8.29) 4.75 (2.54–8.90)

Cigarette smoking status 
Never  148 6 (3.5–9) <0.001 25.0 (37) 48.6 (72)   16.9 (25)  9.5 (14)
Former  319 8 (5–11) 13.8 (44)  39.8 (127)  28.2 (90)  18.2 (58)
Current  425 8 (5–12) 12.9 (55)  39.8 (169)  29.4 (125)  17.9 (76)
AOR* (95% CI) [former vs 
never]

1.00 (Ref.) 0.99 (0.66–1.51) 1.98 (1.15–3.40) 2.63 (1.33–5.21)

AOR* (95% CI) [current vs 
never]

1.00 (Ref.) 1.42 (0.93–2.18) 3.31 (1.92–5.70) 4.12 (2.09–8.13)

IQR: interquartile range. AOR: adjusted odds ratio. Ref.: reference. *A separate regression model was used to assess the association between the respective e-cigarette user 
characteristics (exposure variable) and dependence level (outcome variable), while adjusting for sex, nationality, and governorate of residence.
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Adjusted associations between different factors 
with e-cigarette dependence levels are shown in Table 
4. Using e-cigarettes for ≥1 year compared to <1 year 
was associated with medium dependence (AOR=3.58; 
95% CI: 2.39–5.37) and high dependence (AOR=5.12; 
95% CI: 3.17–8.29) levels. Moreover, daily use 
compared to non-daily use of e-cigarettes was 
associated with low dependence (AOR=3.56; 95% CI: 
2.13–5.95), medium dependence (AOR=10.03; 95% 
CI: 5.79–17.35), and high dependence (AOR=26.87; 
95% CI: 13.80–52.29) levels. The use of e-cigarettes 
that contain nicotine was associated with low, medium, 
and high dependence levels. Compared to using 
disposable e-cigarettes, using pod-based e-cigarettes 
was associated with low dependence (AOR=1.90; 95% 
CI: 1.12–3.26), medium dependence (AOR=3.09; 
95% CI: 1.76–5.44), and high dependence levels 
(AOR=8.56; 95% CI: 4.52–16.22) (Table 4). The 
use of refillable e-cigarette devices compared to 
disposable e-cigarette devices was also associated 
with dependence levels. The number of attempts 
to stop using e-cigarettes was found to be related 
to dependence levels. For example, compared to 
subjects who tried to stop e-cigarette use ≥6 times 
in the past 12 months, those who never tried to stop 
using e-cigarettes were more likely to have developed 
medium dependence (AOR=4.93; 95% CI: 2.93–8.29) 
and high dependence levels (AOR=4.75; 95% CI: 
2.54–8.90). Similarly, compared to never-cigarette 
smokers, current cigarette smokers were more likely 
to have developed medium dependence (AOR=3.31; 
95% CI: 1.92–5.70) and high dependence on 
e-cigarettes (AOR=4.12; 95% CI: 2.09–8.13) (Table 
4).

DISCUSSION
The current study estimated the prevalence of 
e-cigarette use, assessed perceptions of e-cigarette 
harm and addictiveness, and measured dependence 
on e-cigarettes among adults living in Kuwait. This 
investigation estimated that 29.4% of the enrolled 
adults were current e-cigarette users and 19.1% were 
current cigarette smokers, with 14.0% being dual 
current users of e-cigarettes and cigarettes. A large 
proportion of participants reported that cigarettes 
(76.3%) and e-cigarettes (50.1%) are associated 
with ‘much harm’. Moreover, our data support the 
notion that e-cigarettes are perceived as ‘less harmful’ 

than cigarettes, as 40.6% of our sample reported 
such a perception. In reference to addictiveness, 
41.8% of participants reported that e-cigarettes, 
relative to cigarettes, are ‘equally addictive’. Among 
current e-cigarette users, 84.8% were identified to 
have developed low, medium, or high dependence 
on e-cigarettes. These observations indicate that 
e-cigarettes are a substantial public health burden 
among adults in Kuwait, and preventive strategies 
are needed.

The prevalence of ever and current e-cigarette use 
in our study sample was estimated to be 40.2% and 
29.4 %, respectively. Compared to other countries, in 
2018, the prevalence of current e-cigarette use among 
US adults was estimated to be 5.5%5. In 2016, the 
prevalence of current e-cigarette use was estimated 
to be 4.8% among adults in Hong Kong16 and 3.2% 
among Malaysian adults17. In 2017, the prevalence of 
current e-cigarette use among individuals aged ≥15 
years in 28 European Union countries was estimated to 
be 1.8%18. Regionally, the prevalence of e-cigarette use 
among college students in Saudi Arabia was estimated 
to be 27.7% in 201719. A study among Saudi adults in 
2019 estimated the prevalence of e-cigarette use to be 
26.3%20. In Qatar, the current use of e-cigarettes was 
estimated to be 11.3% among adults in 201921. In the 
United Arab Emirates, current e-cigarette use among 
young adults was estimated to be 23% in 202122. Our 
findings indicate that the use of e-cigarettes among the 
enrolled adults in our study sample is elevated when 
compared to regional and international prevalence 
estimates. Such a disparity can be explained, at 
least partially, by the highly outreaching marketing 
campaigns that promoted e-cigarettes as a healthier 
alternative to tobacco smoking and as a smoking 
cessation product23. Moreover, their availability in 
a wide range of flavors has further increased their 
popularity. The lack of regulations and policies 
pertaining to e-cigarette marketing in Kuwait could 
explain the surge in e-cigarette use. Hence, public 
health policies and awareness campaigns are needed 
to curb such a surge in e-cigarette use.  

Consistent with previous research11, a large 
proportion of the participants in our study perceived 
e-cigarettes as ‘less harmful’ than conventional 
cigarettes (40.6%). In contrast, 50.1% reported 
that e-cigarettes are associated with ‘much harm’. 
Our study showed that participants who never used 
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e-cigarettes and cigarettes compared to current 
dual users were more likely to associate the use of 
e-cigarettes with ‘much harm’. Moreover, dual users 
compared to never users were more likely to perceive 
that e-cigarettes relative to cigarettes to be ‘less 
harmful’. This finding is consistent with a previous 
study that showed current smokers compared to 
former and never smokers are more likely to consider 
e-cigarettes as ‘less harmful’ than cigarettes24. 
In our study, more females than males reported 
that e-cigarettes are associated with ‘much harm’. 
Moreover, more males than females indicated that 
e-cigarettes relative to cigarettes are ‘less harmful’, 
which agrees with the findings of a previous study 
that found males to have greater odds than females 
to perceive e-cigarettes as ‘less harmful’25. Our study 
found that compared to cigarettes, 41.8% perceived 
that e-cigarettes are ‘equally addictive’, and 28.4% 
perceived them as ‘less addictive’. This finding is 
similar to a study among young US adults, which 
showed that 26.3% of their study participants agreed 
that e-cigarettes are less addictive than cigarettes26. 
Generally, such findings indicate that adults 
worldwide have similar perceptions of the harm and 
addictiveness of e-cigarettes relative to conventional 
cigarettes. This observation might reflect the unified 
marketing approach used by the e-cigarette industry 
globally. Hence, unified public health policies and 
regulations are needed to better inform the public 
about e-cigarettes. 

Among current e-cigarette users in our study 
population, the most common reason for using 
e-cigarettes was ‘to quit using other tobacco products, 
such as cigarettes’, which is in agreement with the 
scientific literature27. This finding supports the notion 
that e-cigarettes were marketed as cessation products; 
however, their effectiveness as cigarette smoking 
cessation products is inconclusive28,29. Moreover, the 
majority of current e-cigarette users in our study 
sample reported using fruit flavor, which has also 
been the most commonly used flavor in other study 
samples30.

Dependence on e-cigarettes was measured among 
current users by using a previously developed 
standardized scale, namely the 10-item Penn State 
E-cigarette Dependence Index14. Among current 
e-cigarette users, the majority were classified as having 
developed ‘low dependence’ (41.3%), followed by 

‘medium dependence’ (26.9%) and ‘high dependence’ 
(16.6%). Our analysis identified several factors that 
were associated with e-cigarette dependence levels. 
For instance, we found that using e-cigarettes for 
≥1 year compared to <1 year was associated with 
medium and high dependence levels. Moreover, 
daily use of e-cigarettes compared to non-daily use 
of e-cigarettes was associated with low, medium, 
and high dependence levels. Also, the number of 
attempts to stop using e-cigarettes was found to be 
related to dependence levels, as such subjects who 
had fewer attempts to stop using e-cigarettes in the 
past 12-months compared to those who had frequent 
attempts to stop e-cigarettes use were more likely 
to have developed some level of dependence. These 
findings are in agreement with a prior study that 
showed daily use versus non-daily use and attempts to 
stop e-cigarette use to be associated with dependence 
levels31. Our results also showed that among current 
e-cigarette users, former cigarette smokers and 
current cigarette smokers (i.e. dual users), compared 
to those who never smoked cigarettes, had higher 
dependence levels. Previous studies have shown that 
the dependence on e-cigarettes varies according to 
cigarette smoking status31,32.

An important observation in our study was that the 
type of e-cigarette is associated with the dependence 
level, with users of pod-based e-cigarettes having the 
highest level of dependence and users of disposable 
e-cigarettes having the lowest level of dependence. A 
prior study found that individuals using pod-based 
e-cigarettes showed more frequent daily use and 
higher levels of e-cigarette dependence33. In another 
study, authors reported that pod-users versus non-
pod users were more frequent users of e-cigarettes 
and had more signs of nicotine dependence34. 
Moreover, it has been shown that JUUL (a pod-
based device) users compared to non-JUUL users, 
had greater odds of dependence and more frequent 
use35. These findings further support our observed 
increased dependence among current users of pod-
based e-cigarettes. It has been suggested that nicotine 
is not the only factor playing a role in addiction; as 
other additives that are administered simultaneously 
with nicotine have been shown to contribute to an 
increased risk of dependence such as smell, taste, 
and pleasant sensory stimuli which all play a role in 
increased dependence36.



Research Paper
Tobacco Induced Diseases 

Tob. Induc. Dis. 2023;21(July):90
https://doi.org/10.18332/tid/163300

11

Strengths and limitations
A major strength of our study is the large sample 
size, which allowed us to estimate e-cigarettes use 
prevalence, perceptions of harm and addictiveness, 
and dependence levels among adults in Kuwait. 
Nonetheless, the applied snowball sampling technique, 
a non-random sampling method, may have yielded a 
study sample that is not representative of the total 
adults living in Kuwait, and hence the generalizability 
of our findings might not be applicable to the entire 
adult population in Kuwait. Moreover, selection bias 
cannot be eliminated due to the fact that participants 
needed access to a smartphone, tablet, or computer 
to be able to participate and complete the study 
questionnaire. Such selection bias can be seen in 
terms of the age of participants in our study, where the 
majority were aged 18–24 years (52.8%) and 25–34 
(25.8%). Hence, interpretations of our findings should 
be made cautiously and may be reflective of young 
adults in Kuwait and not the general adult population. 
Nonetheless, in terms of education level, our study 
sample was similar to another nationally representative 
sample, with 59.5% of individuals in our study sample 
reported having a Bachelor’s degree or higher, and 
60.2% of participants in a nationally representative 
sample reported having a Bachelor’s degree or 
higher9. Hence, such an observation indicates that 
our study sample is representative of the target adult 
population in Kuwait in terms of education level, 
which is a main determinant for smoking. A further 
limitation is that self-report of e-cigarette use might 
introduce information bias (measurement error). 
Adapting questions from the NYTS12 and the GATS13 
standardized questionnaires facilitated comparisons 
with prior studies. Moreover, using the standardized 
10-item Penn State E-cigarette Dependence Index is 
an added strength to our study, as it has been shown 
in a prior study that the dependence score calculated 
by the scale correlates strongly with nicotine 
concentration in e-liquids14. Dependence levels 
measured by the Penn State E-cigarette Dependence 
Index have also shown to be associated with indices 
that are indicative of dependence, such as self-
perceptions of addiction to e-cigarettes, frequency of 
e-cigarette use, and time to first e-cigarette use in the 
morning15. Also, it is essential to note that all reported 
associations are cross-sectional (concurrent) hence 
no causal associations can be assumed, and the effect 

of selection bias and residual confounding cannot be 
eliminated.

CONCLUSIONS
As the effect of e-cigarette use continues to be 
a public health concern, this study contributes 
important data and knowledge on e-cigarette use 
and perceptions among adults for the first time in 
Kuwait. This study showed that a large proportion of 
our study participants reported ever and current use 
of e-cigarettes. These findings indicate that patterns 
of e-cigarette use among adults in Kuwait follow, if 
not exceed, international trends, in which e-cigarettes 
are increasing in popularity, especially among youth 
and young adults. In addition, the majority of the 
participants perceived e-cigarettes as less harmful 
than conventional cigarettes. A substantial proportion 
of our study participants who reported current use of 
e-cigarettes were identified to have developed some 
level of dependence on e-cigarettes. Therefore, the 
knowledge of adults, including youth, regarding the 
possible harmfulness and addictiveness of e-cigarettes 
must be addressed at the population level. Worldwide, 
trends in the use of e-cigarettes must be followed 
regularly to better inform public health policies. 

REFERENCES
1.	 He H, Pan Z, Wu J, Hu C, Bai L, Lyu J. Health effects of 

tobacco at the global, regional, and national levels: results 
from the 2019 Global Burden of Disease Study. Nicotine 
Tob Res. 2022;24(6):864-870. doi:10.1093/ntr/ntab265

2.	 National Center for Chronic Disease Prevention and 
Health Promotion (US) Office on Smoking and Health. 
The Health Consequences of Smoking—50 Years of 
Progress: A Report of the Surgeon General. Centers for 
Disease Control and Prevention (US); 2014. Accessed 
April 15, 2023. https://www.ncbi.nlm.nih.gov/books/
NBK179276/pdf/Bookshelf_NBK179276.pdf

3.	 GBD 2015 Tobacco Collaborators. Smoking prevalence 
and attributable disease burden in 195 countries and 
territories, 1990-2015: a systematic analysis from 
the Global Burden of Disease Study 2015. Lancet. 
2017;389(10082):1885-1906. doi:10.1016/S0140-
6736(17)30819-X

4.	 Zhao Z, Zhang M, Wu J, et al. E-cigarette use among 
adults in China: findings from repeated cross-sectional 
surveys in 2015-16 and 2018-19. Lancet Public 
Health. 2020;5(12):e639-e649. doi:10.1016/S2468-
2667(20)30145-6

5.	 Kianersi S, Zhang Y, Rosenberg M, Macy JT. Prevalence 
of e-cigarette use (2016 to 2018) and cigarette 

http://doi.org/10.1093/ntr/ntab265
https://www.ncbi.nlm.nih.gov/books/NBK179276/pdf/Bookshelf_NBK179276.pdf
https://www.ncbi.nlm.nih.gov/books/NBK179276/pdf/Bookshelf_NBK179276.pdf
http://doi.org/10.1016/S0140-6736(17)30819-X
http://doi.org/10.1016/S0140-6736(17)30819-X
http://doi.org/10.1016/S2468-2667(20)30145-6
http://doi.org/10.1016/S2468-2667(20)30145-6


Research Paper
Tobacco Induced Diseases 

Tob. Induc. Dis. 2023;21(July):90
https://doi.org/10.18332/tid/163300

12

smoking (2012 to 2019) among U.S. adults by state: 
an interactive data visualization dashboard. Drug 
Alcohol Depend. 2021;218:108361. doi:10.1016/j.
drugalcdep.2020.108361

6.	 Burt B, Li J. The electronic cigarette epidemic in youth and 
young adults: a practical review. JAAPA. 2020;33(3):17-
23. doi:10.1097/01.JAA.0000654384.02068.99

7.	 Alnajem A, Redha A, Alroumi D, et al. Use of electronic 
cigarettes and secondhand exposure to their aerosols are 
associated with asthma symptoms among adolescents: 
a cross-sectional study. Respir Res. 2020;21(1):300. 
doi:10.1186/s12931-020-01569-9

8.	 Osei AD, Mirbolouk M, Orimoloye OA, et al. Association 
between e-cigarette use and chronic obstructive 
pulmonary disease by smoking status: behavioral 
risk factor Surveillance System 2016 and 2017. Am 
J Prev Med. 2020;58(3):336-342. doi:10.1016/j.
amepre.2019.10.014

9.	 Alali WQ, Longenecker JC, Alwotyan R, AlKandari H, 
Al-Mulla F, Al Duwairi Q. Prevalence of smoking in the 
Kuwaiti adult population in 2014: a cross-sectional study. 
Environ Sci Pollut Res Int. 2021;28(8):10053-10067. 
doi:10.1007/s11356-020-11464-x

10.	 Esmaeil A, Alshammasi A, Almutairi W, et al. Patterns of 
electronic cigarette, conventional cigarette, and hookah 
use and related passive exposure among adolescents 
in Kuwait: a cross-sectional study. Tob Induc Dis. 
2020;18:59. doi:10.18332/tid/123499

11.	 Huang J, Feng B, Weaver SR, Pechacek TF, Slovic P, 
Eriksen MP. Changing perceptions of harm of e-cigarette vs 
cigarette use among adults in 2 US National Surveys from 
2012 to 2017. JAMA Netw Open. 2019;2(3):e191047. 
doi:10.1001/jamanetworkopen.2019.1047

12.	 US Office on Smoking and Health. Methodology Report 
of the 2019 National Youth Tobacco Survey. US Centers 
for Disease Control and Prevention; 2019. Accessed April 
15, 2023. https://www.cdc.gov/tobacco/data_statistics/
surveys/nyts/zip_files/2019/2019-nyts-methodology-
report.zip

13.	 Global Adult Tobacco Survey Collaborative Group. 
Global  Adult  Tobacco Survey (GATS):  Core 
Questionnaire with Optional Questions. Centers for 
Disease Control and Prevention; 2020. Accessed 
April 15, 2023. https://cdn.who.int/media/docs/
default-source/ncds/ncd-surveillance/gats/06_
gats_corequest ionnairewithoptionalquest ions.
pdf?sfvrsn=3b5ca226_15

14.	 Foulds J, Veldheer S, Yingst J, et al. Development of a 
questionnaire for assessing dependence on electronic 
cigarettes among a large sample of ex-smoking 
e-cigarette users. Nicotine Tob Res. 2015;17(2):186-192. 
doi:10.1093/ntr/ntu204

15.	 Piper ME, Baker TB, Benowitz NL, Smith SS, Jorenby 
DE. E-cigarette dependence measures in dual users: 
reliability and relations with dependence criteria and 

e-cigarette cessation. Nicotine Tob Res. 2020;22(5):756-
763. doi:10.1093/ntr/ntz040

16.	 Jiang N, Cleland CM, Wang MP, Kwong A, Lai V, Lam TH. 
Perceptions and use of e-cigarettes among young adults 
in Hong Kong. BMC Public Health. 2019;19(1):1123. 
doi:10.1186/s12889-019-7464-z

17.	 Ab Rahman J, Mohd Yusoff MF, Nik Mohamed MH, 
et al. The prevalence of e-cigarette use among adults 
in Malaysia. Asia Pac J Public Health. 2019;31(suppl 
7):9S-21S. doi:10.1177/1010539519834735

18.	 Laverty AA, Filippidis FT, Vardavas CI. Patterns, trends 
and determinants of e-cigarette use in 28 European Union 
Member States 2014-2017. Prev Med. 2018;116:13-18. 
doi:10.1016/j.ypmed.2018.08.028

19.	 Qanash S, Alemam S, Mahdi E, Softah J, Touman 
AA, Alsulami A. Electronic cigarette among health 
science students in Saudi Arabia. Ann Thorac Med. 
2019;14(1):56-62. doi:10.4103/atm.ATM_76_18

20.	 Althobaiti NK, Mahfouz MEM. Prevalence of electronic 
cigarette use in Saudi Arabia. Cureus. 2022;14(6):e25731. 
doi:10.7759/cureus.25731

21.	 AlMulla A, Mamtani R, Cheema S, et al. Epidemiology of 
tobacco use in Qatar: prevalence and its associated factors. 
PLoS One. 2021;16(4):e0250065. doi:10.1371/journal.
pone.0250065

22.	 Abbasi Y, Hout MV, Faragalla M, Itani L. Knowledge 
and use of electronic cigarettes in young adults in 
the United Arab Emirates, particularly during the 
COVID-19 pandemic. Int J Environ Res Public Health. 
2022;19(13):7828. doi:10.3390/ijerph19137828

23.	 Tehrani H, Rajabi A, Ghelichi-Ghojogh M, Nejatian M, 
Jafari A. The prevalence of electronic cigarettes vaping 
globally: a systematic review and meta-analysis. Arch 
Public Health. 2022;80(1):240. doi:10.1186/s13690-
022-00998-w

24.	 Tan AS, Bigman CA. E-cigarette awareness and perceived 
harmfulness: prevalence and associations with smoking-
cessation outcomes. Am J Prev Med. 2014;47(2):141-149. 
doi:10.1016/j.amepre.2014.02.011

25.	 Pericot-Valverde I, Gaalema DE, Priest JS, Higgins ST. 
E-cigarette awareness, perceived harmfulness, and ever 
use among U.S. adults. Prev Med. 2017;104:92-99. 
doi:10.1016/j.ypmed.2017.07.014

26.	 Choi K, Forster J. Characteristics associated with 
awareness, perceptions, and use of electronic nicotine 
delivery systems among young US Midwestern adults. 
Am J Public Health. 2013;103(3):556-561. doi:10.2105/
AJPH.2012.300947

27.	 Rhoades DA, Comiford AL, Dvorak JD, et al. Vaping 
patterns, nicotine dependence and reasons for vaping 
among American Indian dual users of cigarettes 
and electronic cigarettes. BMC Public Health. 
2019;19(1):1211. doi:10.1186/s12889-019-7523-5

28.	 Wang RJ, Bhadriraju S, Glantz SA. E-cigarette use and 
adult cigarette smoking cessation: a meta-analysis. Am 

http://doi.org/10.1016/j.drugalcdep.2020.108361
http://doi.org/10.1016/j.drugalcdep.2020.108361
http://doi.org/10.1097/01.JAA.0000654384.02068.99
http://doi.org/10.1186/s12931-020-01569-9
http://doi.org/10.1016/j.amepre.2019.10.014
http://doi.org/10.1016/j.amepre.2019.10.014
http://doi.org/10.1007/s11356-020-11464-x
http://doi.org/10.18332/tid/123499
http://doi.org/10.1001/jamanetworkopen.2019.1047
https://www.cdc.gov/tobacco/data_statistics/surveys/nyts/zip_files/2019/2019-nyts-methodology-report.zip
https://www.cdc.gov/tobacco/data_statistics/surveys/nyts/zip_files/2019/2019-nyts-methodology-report.zip
https://www.cdc.gov/tobacco/data_statistics/surveys/nyts/zip_files/2019/2019-nyts-methodology-report.zip
https://cdn.who.int/media/docs/default-source/ncds/ncd-surveillance/gats/06_gats_corequestionnairewithoptionalquestions.pdf?sfvrsn=3b5ca226_15
https://cdn.who.int/media/docs/default-source/ncds/ncd-surveillance/gats/06_gats_corequestionnairewithoptionalquestions.pdf?sfvrsn=3b5ca226_15
https://cdn.who.int/media/docs/default-source/ncds/ncd-surveillance/gats/06_gats_corequestionnairewithoptionalquestions.pdf?sfvrsn=3b5ca226_15
https://cdn.who.int/media/docs/default-source/ncds/ncd-surveillance/gats/06_gats_corequestionnairewithoptionalquestions.pdf?sfvrsn=3b5ca226_15
http://doi.org/10.1093/ntr/ntu204
http://doi.org/10.1093/ntr/ntz040
http://doi.org/10.1186/s12889-019-7464-z
http://doi.org/10.1177/1010539519834735
http://doi.org/10.1016/j.ypmed.2018.08.028
http://doi.org/10.4103/atm.ATM_76_18
http://doi.org/10.7759/cureus.25731
http://doi.org/10.1371/journal.pone.0250065
http://doi.org/10.1371/journal.pone.0250065
http://doi.org/10.3390/ijerph19137828
http://doi.org/10.1186/s13690-022-00998-w
http://doi.org/10.1186/s13690-022-00998-w
http://doi.org/10.1016/j.amepre.2014.02.011
http://doi.org/10.1016/j.ypmed.2017.07.014
http://doi.org/10.2105/AJPH.2012.300947
http://doi.org/10.2105/AJPH.2012.300947
http://doi.org/10.1186/s12889-019-7523-5


Research Paper
Tobacco Induced Diseases 

Tob. Induc. Dis. 2023;21(July):90
https://doi.org/10.18332/tid/163300

13

J Public Health. 2021;111(2):230-246. doi:10.2105/
AJPH.2020.305999

29.	 Chen R, Pierce JP, Leas EC, et al. Effectiveness of 
e-cigarettes as aids for smoking cessation: evidence 
from the PATH Study cohort, 2017-2019. Tob Control. 
2022;tobaccocontrol-2021-056901. doi:10.1136/
tobaccocontrol-2021-056901

30.	 Harrell MB, Weaver SR, Loukas A, et al. Flavored 
e-cigarette use: characterizing youth, young adult, and 
adult users. Prev Med Rep. 2016;5:33-40. doi:10.1016/j.
pmedr.2016.11.001

31.	 Shiffman S, Sembower MA. Dependence on e-cigarettes 
and cigarettes in a cross-sectional study of US adults. 
Addiction. 2020;115(10):1924-1931. doi:10.1111/
add.15060

32.	 Kaplan B, Alrumaih F, Breland A, Eissenberg T, Cohen 
JE. A comparison of product dependence among 
cigarette only, ENDS only, and dual users: findings 
from Wave 3 (2015-2016) of the PATH study. Drug 
Alcohol Depend. 2020;217:108347. doi:10.1016/j.
drugalcdep.2020.108347

33.	 Tackett AP, Hébert ET, Smith CE, et al. Youth use of 
e-cigarettes: Does dependence vary by device type? 
Addict Behav. 2021;119:106918. doi:10.1016/j.
addbeh.2021.106918

34.	 Boykan R, Goniewicz ML, Messina CR. Evidence of 
nicotine dependence in adolescents who use Juul and 
similar pod devices. Int J Environ Res Public Health. 
2019;16(12):2135. doi:10.3390/ijerph16122135

35.	 Mantey DS, Case KR, Omega-Njemnobi O, Springer 
AE, Kelder SH. Use frequency and symptoms of 
nicotine dependence among adolescent e-cigarette 
users: comparison of JUUL and non-JUUL users. Drug 
Alcohol Depend. 2021;228:109078. doi:10.1016/j.
drugalcdep.2021.109078

36.	 National Academies of Sciences, Engineering, and 
Medicine; Health and Medicine Division; Board on 
Population Health and Public Health Practice; Eaton 
DL, Kwan LY, Stratton K, et al., eds. Public Health 
Consequences of E-Cigarettes. National Academies 
Press (US); 2018. Accessed April 15, 2023. https://www.
ncbi.nlm.nih.gov/books/NBK507171/pdf/Bookshelf_
NBK507171.pdf

ACKNOWLEDGEMENTS
The authors would like to thank all the participants in the study.

CONFLICTS OF INTEREST
The authors have completed and submitted the ICMJE Form for 
Disclosure of Potential Conflicts of Interest and none was reported.

FUNDING
There was no source of funding for this research.

ETHICAL APPROVAL AND INFORMED CONSENT 
Ethical approval was obtained from the Health Sciences Center Ethics 
Committee for Student Research at Kuwait University (Approval 
number: 271/2021; Date: 20 January 2021). Participants provided 
informed consent. 

DATA AVAILABILITY
The data supporting this research are available from the authors on 
reasonable request.

AUTHORS’ CONTRIBUTIONS
MA and MALA drafted the manuscript. MA, MALA, NA, HA, YA, DA, 
HALAW, SSA, YS and AA contributed to conceptualization and design 
of the study, designed the data collection instrument, collected data, 
analyzed and interpreted the data, and contributed to initial manuscript 
drafting. AHZ contributed to conceptualization and design of the study, 
contributed to designing data collection instrument, supervised data 
collection, contributed to data analysis and interpretation, and critically 
reviewed and revised the manuscript for important intellectual content. 
All authors have reviewed, revised, and approved the final manuscript.

PROVENANCE AND PEER REVIEW
Not commissioned; externally peer reviewed.

http://doi.org/10.2105/AJPH.2020.305999
http://doi.org/10.2105/AJPH.2020.305999
http://doi.org/10.1136/tobaccocontrol-2021-056901
http://doi.org/10.1136/tobaccocontrol-2021-056901
http://doi.org/10.1016/j.pmedr.2016.11.001
http://doi.org/10.1016/j.pmedr.2016.11.001
http://doi.org/10.1111/add.15060
http://doi.org/10.1111/add.15060
http://doi.org/10.1016/j.drugalcdep.2020.108347
http://doi.org/10.1016/j.drugalcdep.2020.108347
http://doi.org/10.1016/j.addbeh.2021.106918
http://doi.org/10.1016/j.addbeh.2021.106918
http://doi.org/10.3390/ijerph16122135
http://doi.org/10.1016/j.drugalcdep.2021.109078
http://doi.org/10.1016/j.drugalcdep.2021.109078
https://www.ncbi.nlm.nih.gov/books/NBK507171/pdf/Bookshelf_NBK507171.pdf
https://www.ncbi.nlm.nih.gov/books/NBK507171/pdf/Bookshelf_NBK507171.pdf
https://www.ncbi.nlm.nih.gov/books/NBK507171/pdf/Bookshelf_NBK507171.pdf

