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Abstract
Electronic cigarette (E-cig) use has increased substantially among the young population, who adopt using E-cig for various
reasons. Our present study aimed to explore vaping preferences and reasons for using E-cig among current users in the United
Arab Emirates (UAE) and to assess physical and psychological symptoms experienced while using E-cig during intermittent
fasting. A cross-sectional study was conducted from April 23 to May 22, 2020, to solicit responses from current E-cig users in
the UAE. Data were collected about sociodemographic profile, tobacco cigarette smoking, vaping preferences, reasons for use,
and withdrawal symptoms during fasting in Ramadan. A convenience sample of 591 adult E-cig users were initially recruited,
of whom 392 participants with complete responses were included in our analysis. The majority of participants were males
(n = 275, 70.2%) and around 28.6% (n = 112) were dual users. Vape tank/Box-mod was the most used type of E-cig (50.3%).
Most of the participants (n = 317; 80.9%) believed that E-cigs are less harmful than tobacco cigarettes. During fasting time,
around 46.2% (n = 181) of E-cig users have experienced various physical symptoms, while 51.0% (n = 200) of users have
experienced various psychological symptoms. E-cig use is gaining popularity within the UAE after the recent legalization as
these devices are commonly advertised and claimed by manufacturers to aid smoking cessation. The effectiveness of E-cig in
aiding smoking cessation should be investigated with a higher level of evidence, especially in a new context of usage as the
UAE, considering various types of devices, hundreds of E-liquid brands, and the influence of concurrent poly-tobacco use.
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The World Health Organization (WHO) has declared
tobacco smoking as one of the leading causes of morbidity and mortality worldwide [1], with a global number of
tobacco smokers exceeded one billion smokers [1, 2]. More
than 80% of the world’s tobacco smokers reside in low- and
middle-income countries, where most tobacco-related morbidity and mortality also occur [1]. Despite that number of
smokers is declining in some WHO regions, this is not the
case in the Eastern Mediterranean Region (EMR), where
the number of smokers is still rising at an alerting trend
during the last two decades [2, 3]. For instance, many countries in the EMR region have higher records of smoking
prevalence per day than the global average by 25% according to the age-standardized prevalence of daily smoking,
such as Egypt, Jordan, Lebanon, Tunisia, and Turkey [2].
In the aforementioned countries, a significant number of
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people commonly use various forms of smoking including
conventional/combustible cigarettes, waterpipe/hookah, and
recently Electronic cigarettes (E-cig) [1–4].
E-cig is defined as a battery-powered device that heats
a liquid (commonly referred to as E-liquid or E-Juice) to
produce aerosols to be inhaled by users; thus, imitating the
act of conventional smoking [5]. Popularly, E-cig users are
called vapers and the process of using an E-cig is called
vaping. From a chemical perspective, the E-liquid is mainly
composed of solvents (glycerin, propylene glycol), nicotine, and flavoring chemicals [5], although nicotine-free and
unflavored E-liquids are also available in the global markets.
The presence of nicotine in the E-liquid makes it addictive
with psychoactive effects on users [6]. However, the safety
of E-cigs is still uncertain and considered a global concern
among the scientific community with many debates [6–8].
E-cig manufacturers and merchants advertise and promote it as a less harmful product compared to tobacco, due
to the absence of many detrimental toxic substances that
present in conventional/combustible tobacco products [9].
Also, some studies have demonstrated the ability of E-cig to
be used as a tool for tobacco smoking cessation [10]. On the
other hand, the long-term outcomes of exposure to E-cig is
a public health concern for both, the public health decisionmakers and health practitioners [6].
Ramadan is a holy month when Muslims refrain from
food, fluids, and smoking for around 16 h per day (total fasting hours in a day depends on sunrise and sunset times in
different countries). During this month, many smokers invest
in these religious moments and think about smoking cessation. As well, experts thought that Ramadan could be an
ideal time to get rid of harmful addictions such as smoking
[11, 12]. However, during fasting time, smokers find it far
easier to abstain from food and water than to quit smoking
[11]. Thus, quitting an addictive substance (i.e., nicotine)
is not an easy task due to withdrawal symptoms. Part of
these withdrawal symptoms are manageable, while others
can affect daily life and psychological health [13, 14].
The United Arab Emirates (UAE) is a country in Western Asia at the northeast end of the Arabian Peninsula, and
Islam is the official religion of the country. In 2017, the UAE
population was estimated to be 9.3 million, of which 15%
were Emirati citizens. More than 200 nationalities are living
and working in the country [15]. In the UAE, the prevalence
of tobacco smoking is 15.4% among males (above 15 years
old) and 2.4% among females (above 15 years old) [16].
Besides, a considerable number of smokers in the UAE
use different sources of nicotine such as tobacco cigarettes,
waterpipe/hookah, and Midwakh (a tobacco blend that is
smoked using a small pipe of Arabian origin, popularly in
the UAE) [17].
There are many regulations to counter smoking in the
UAE such as high tobacco tax, restriction in licensing
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tobacco retailers, and banned smoking areas [18]. In contrary to tobacco smoking, the E-cig use among the UAE population was not well addressed in the literature. Therefore,
our present study aimed (i) to explore vaping preferences
and reasons for using E-cig among current users/vapers in
the UAE and, (ii) to assess the experienced physiological
and psychological withdrawal symptoms among E-cig users
during fasting time in the holy month of Ramadan.

Methods and Materials
Study Design and Participants
This study has adopted a descriptive cross-sectional design.
Data were collected using an anonymous web-based survey during the second week of Ramadan (April 23–May
22, 2020). A self-administered questionnaire was distributed
using a convenience sampling technique. Eligible participants should have met all the following criteria, including
the age of 18 years or older, current E-cig user, living in the
UAE, and have experienced intermittent fasting in Ramadan. These conditions were explained to participants in the
introductory page of our survey. Participants were recruited
through advertising our study on different social media platforms including Facebook®, WhatsApp®, LinkedIn®, and
Twitter®. Participants were also informed that their participation in the study is voluntary and has no risks. Participants
who completed the questionnaire have given informed consent by declaring their eligibility and accepting to fill out the
questionnaire. Ethical approval for our study was obtained
from the Research Ethics Committee, University of Sharjah
(Approval number: REC-20-07-30-01).

Survey Instrument
A structured questionnaire was developed by the authors
after a careful and extensive review of related literature, utilizing the general principles of good survey design [18–21].
The questionnaire was distributed to participants in both
Arabic and English versions using Google Form (A secure
web-based survey tool provided by Google®). Both languages were used due to the diversity of the UAE population
(nationals and expatriates).
After the initial development of our questionnaire, it was
evaluated by three experts in the field for content and face
validity. The questions were made free of medical jargon
or difficult terminology. The questionnaire was developed
in English, then was translated into Arabic using translation and back-translation technique by two independent academic translators. Also, to ensure clarity, readability, and
understandability, the questionnaire was piloted (in both
languages) on 15 E-cig users, and refinements were made
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as needed. To help participants report accurate data related
to the type of E-cig device they are using, popular types/
designs of E-cig devices were graphically demonstrated in
the questionnaire in form of images.
The survey questionnaire consisted of 23 multiple-choice
questions that can be completed within an average time of
10 min. The questionnaire consisted of four sections. The
first section solicited sociodemographic information including age, gender, marital status, ethnicity, educational level,
occupation, whether having children at house or not, and
the number of caffeinated beverages taken per day. The second section assessed the tobacco cigarette smoking status of
study participants (never smoker, current smoker, and former smoker), duration of current or former cigarette smoking, and frequency of current tobacco cigarette smoking.
The third section gathered basic information related to E-cig
use and vaping preferences including design of E-cig device
used by participants, the nicotine concentration of E-liquid,
duration of E-cig use, daily E-liquid consumption (estimated in milliliters used), driving reasons for using E-cig,
and E-cig quit attempts during the month of Ramadan. In
addition, we asked the participants to report the main driving
hit of E-liquid used (propylene glycol, vegetable glycerin,
a mix of both, I do not know). The fourth section of our
questionnaire assessed E-cig users’ withdrawal symptoms
during fasting in Ramadan. Participants were given a list
of 11 physical symptoms and 8 psychological symptoms.
Each symptom had two response choices, either yes/present
or no/absent. Each physical and psychological symptom
was scored based on whether it was present (score of 1) or
absent (score of 0); thus, the overall physical symptoms’
score ranges between (0 and 11), while the overall psychological symptoms’ score ranges between (0 and 8). There
were no cut-off scores implemented, that is, a higher score
in each category (physical, psychological) represents higher
withdrawal symptoms in the same category.
Also, in the fourth section, participants were asked to
report how they managed these withdrawal symptoms during fasting, the duration of abstinence from E-cig use to the
moment of experiencing withdrawal symptoms during fasting (measured in hours), and lastly to self-report the overall
intensity/severity of withdrawal symptoms as perceived (on
a scale from 0 to 5). Concerning the internal consistency
of the withdrawal symptoms’ scale, the Cronbach alpha for
physical and psychological withdrawal scales was found to
be 0.87 and 0.88, respectively.

Sample Size
As E-cig use was recently legalized in the UAE (April 2019)
[22], there is no published data regarding E-cig users yet.
Therefore, the target sample size was estimated based on the
Raosoft® software sample size calculator for the minimal

sample size needed for unlimited population size using a
confidence level of 95%, a standard deviation of 0.5, a margin of error of 5%, thus, the required sample size was estimated to be at least 385 participants.

Data Analyses
Completed responses were extracted from Google Form®
as an Excel sheet for quality check and then exported into
Statistical Package for Social Sciences version 24.0 (SPSS
Inc., Armonk, NY: IBM Corp, USA) for statistical analyses. Descriptive statistics including mean, standard deviation (SD), frequency, and proportions were calculated and
reported as appropriate. Chi-square test was used to compare
E-cig users by their tobacco cigarette smoking status and
sociodemographic characteristics. Mean (± SD) of overall
withdrawal symptoms was also calculated for both physical and psychological symptoms and were compared by
tobacco cigarette smoking status using the Kruskal–Wallis
test. A P value of < 0.05 represented a statistically significant
difference.

Results
Sociodemographic Characteristics of Participants
The total number of received responses in our study was
591. After the exclusion of incomplete ones, a total of 392
valid and complete responses remained and were included in
the final analysis. Almost half of the participants were less
than 25 years old (n = 198, 50.5%), and males have predominated the sample (n = 275, 70.2%). Most of participants were
Arabs (n = 331, 84.4%), had a bachelor’s degree (n = 256;
65.3%), were single (n = 210, 53.6%), did not have children
(n = 262, 66.9%). Moreover, the majority of the participants
(n = 342; 87.2%) used to drink caffeinated beverages on daily
basis, of whom (n = 198, 50.5%) used to drink 2–3 caffeinated drinks per day. See Table 1 for more details.

Tobacco Cigarette Smoking Status Among
Participants.
Based on tobacco cigarette smoking status, respondents
were classified into exclusive E-cig users who never smoked
tobacco cigarettes (n = 95, 24.2%), exclusive E-cig users
who were former cigarette smokers (n = 185, 47.2%), and
those who currently vape and smoke tobacco cigarettes or
so-called dual users (n = 112, 28.6%). Table 1 illustrates the
sociodemographic characteristics of E-cig users categorized
by their tobacco cigarette smoking status. Also, out of 112
dual users, 58 and 15 participants were found to have moderate and high tobacco cigarette consumption per day (10–20
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Table 1 Sociodemographic
characteristics of Study
Participants (E-cig users)
categorized by their Tobacco
Cigarette Smoking Status
(n = 392)

Characteristic

n (%)
Never smoker
(n = 95)

Age (years)
18–25
65 (16.6)
26–40
30 (7.7)
40–55
0 (0.0)
Gender
Male
68 (17.3)
Female
27 (6.9)
Ethnicity
Arab
74 (18.9)
Non-Arab
21 (5.4)
Education
No degree
27 (6.9)
Secondary school
11 (2.8)
Diploma
4 (1.0)
Bachelor’s Degree
49 (12.5)
Postgraduate Degree
4 (1.0)
Occupation
University student
45 (11.5)
Employee/health sector
13 (3.3)
Employee/non-health sector
28 (7.1)
Unemployed/retired
8 (2.0)
Others
1 (0.3)
Marital status
Married
26 (6.6)
Single
68 (17.3)
Divorced/widowed
1 (0.3)
Having children
Yes
10 (2.6)
No
17 (4.3)
Single (no children)
68 (17.3)
No. of caffeinated beverages per day
None
13 (3.3)
One drink
14 (3.6)
2–3 drinks
50 (12.8)
≥ 4 drinks
18 (4.6)

Former
smoker
(n = 185)

Current
smoker
(n = 112)

Total (n = 392)

70 (17.9)
99 (25.3)
16 (4.1)

63 (16.1)
40 (10.2)
9 (2.3)

198 (50.5)
169 (43.1)
25 (6.4)

131 (33.4)
54 (13.8)

76 (19.4)
36 (9.2)

275 (70.2)
117 (29.8)

161 (41.1)
24 (6.1)

96 (24.5)
16 (4.1)

331 (84.4)
61 (15.6)

3 (0.8)
8 (2.0)
13 (3.3)
139 (35.5)
22 (5.6)

8 (2.0)
8 (2.0)
18 (4.6)
68 (17.3)
10 (2.6)

38 (9.7)
27 (6.9)
35 (8.9)
256 (65.3)
36 (9.2)

11 (2.8)
69 (17.6)
76 (19.4)
27 (6.9)
2 (0.5)

21(5.4)
21(5.4)
51 (13.0)
15 (3.8)
4 (1.0)

77 (19.6)
103 (26.3)
155 (39.5)
50 (12.8)
7 (1.8)

107 (27.3)
68 (17.3)
10 (2.6)

31 (7.9)
74 (18.9)
7 (1.8)

164 (41.8)
210 (53.6)
18 (4.6)

90 (23.0)
27 (6.9)
68 (17.3)

30 (7.7)
8 (2.0)
74 (18.9)

130 (33.2)
52 (13.3)
210 (53.6)

25 (6.4)
36 (9.2)
87 (22.2)
37 (9.4)

12 (3.1)
27 (6.9)
61 (15.6)
12 (3.1)

50 (12.8)
77 (19.6)
198 (50.5)
67 (17.1)

P
value*

< 0.001

0.815

0.124

< 0.001

< 0.001

< 0.001

< 0.001

0.280

All percentages were calculated based on the total sample (n = 392)
*

Chi-square test (significance at P value < 0.05)

and > 20 cigarettes per day, respectively). Besides, around
half of dual users were smoking tobacco cigarettes for more
than 5 years.

Vaping Preferences and Reasons for Use
Regarding E-cig device’s design (generation), the most used
vaping devices were vaping tanks/box-mod (50.3%) which
represents the third generation of E-cig devices, followed by

13

vape pod (26.0%), which represents the fourth generation
of E-cig devices (this type of device uses higher nicotine
concentrations in their E-liquid, usually as nicotine salts,
compared to previous generations). See Fig. 1.
The majority of participants in our study (n = 275, 70.2%)
have been using E-cig for a period of less than 1 year, while
the rest (n = 117, 29.8%) were using E-cig for more than a
year. Participants have also reported the nicotine concentration they most commonly used in the E-liquid. Only 44
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Fig. 1 Types of E-cig devices
that were used by the study
participants (n = 392)

E-cig users (11.2%) reported using nicotine-free E-liquids,
whereas most E-cig users (n = 232, 59.2%) used an E-liquid
with nicotine concentration in the range (1–10 mg/mL).
Around (n = 53, 13.5%) have reported using higher levels of
nicotine concentrations (> 30 mg/mL).
Regarding E-liquid consumption, most participants
(n = 253; 64.5%) have consumed 2–5 mL of E-liquid per
day, and only 50 users (12.8%) consumed more than 5 mL of
E-liquid per day. Moreover, around 52.0% (n = 204) of E-cig
users reported that the preferred vehicle of their E-liquid was
a mixture of both propylene glycol and vegetable glycerin.
See Table 2 for more details regarding vaping preferences
of E-cig users, categorized by their tobacco cigarette smoking status.
Moreover, participants were asked to report the reasons
for using E-cig. They could have chosen all that applied to
their situation from a list of reasons provided to them. Most
of the participants (n = 317; 80.9%) believed that E-cigs are
less harmful than tobacco cigarettes while 282 participants
(71.9%) reported that they use E-cig to help them quit smoking tobacco cigarettes smoking. Moreover, other reasons for
using use E-cig were to try new types of smoking and flavors /curiosity (n = 185, 47.2%), a sort of modernization/for
socializing (n = 150, 38.3%).

various physical symptoms. Breathing difficulties, sore/itchy
throat, and nausea were the most reported symptoms among
28.1%, 22.2%, and 21.9% of the overall cohort, respectively.
The mean (M) of physical withdrawal symptoms score was
the highest among dual users (M1.60, SD: 2.20) and the
lowest among E-cig users who were never tobacco smokers (M1.34, SD: 1.78). However, the differences in mean
scores of physical withdrawal symptoms among different
categories of E-cig users (never smokers, former smokers,
and dual users) were statistically not significant as revealed
by the Kruskal–Wallis test (P value = 0.199). See Table 3
for details.
In addition to physical symptoms, 51.0% of participants
have experienced various psychological symptoms, with
an intense craving for vaping (n = 198, 50.4%), restlessness
(n = 135, 34.4%), and poor concentration (n = 99, 25.2%)
were the most experienced symptoms among study participants in general. In parallel to the physical symptoms scale,
the mean (M) score of psychological withdrawal symptoms
scale was the highest among dual users (M1.92, SD: 2.24),
and the lowest among never smokers E-cig users (M1.48,
SD:1.92). Also, the differences in mean scores between the
three categories of E-cig users were statistically not significant (P value = 0.052). See Table 3.

Withdrawal Symptoms During Fasting in Ramadan

Perceived Severity of Symptoms and Quit Attempts

During fasting time, most E-cig users reported no physical symptoms due to abstinence from using E-cig (n = 211,
53.8%), while around 46.2% of E-cig users have experienced

E-cig users were asked to report self-perceived severity of
withdrawal symptoms (ranging from weak to very severe)
experienced during fasting in Ramadan. Of those who ever
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Table 2 Descriptive Data
about E-cig usage among the
Study Participants, categorized
by users’ Tobacco Cigarette
Smoking Status (n = 392)

Vaping preferences

n (%)

Duration of using E-Cig (years)
< 1 year
1–3 year
3–5 years
Nicotine concentration of E-liquid
Zero nicotine
1–10 mg/mL
11–20 mg/mL
21–30 mg/mL
> 30 mg/mL
Volume of consumed E-liquid per day
Less than 2 mL
2–5 mL
More than 5 mL
Vehicle of E-liquid
Mixture of propylene glycol and
vegetable glycerin
Propylene glycol alone
Vegetable glycerin alone
Do not know

Never smoker
(n = 95)

Former smoker
(n = 185)

Current smoker
(n = 112)

Total
(n = 392)

65 (16.6)
28 (7.1)
2 (0.5)

136 (34.7)
38 (9.7)
11 (2.8)

74 (18.9)
35 (8.9)
3 (0.8)

275 (70.2)
101 (25.8)
16 (4.1)

18 (4.6)
51 (13.0)
7 (1.8)
6 (1.5)
13 (3.3)

16 (4.1)
118 (30.1)
16 (4.1)
10 (2.6)
25 (6.4)

10 (2.6)
63 (16.1)
12 (3.1)
12 (3.1)
15 (3.8)

44 (11.2)
232 (59.2)
35 (9.0)
28 (7.1)
53 (13.5)

24 (6.1)
59 (15.1)
12 (3.1)

44 (11.2)
116 (29.6)
25 (6.4)

21 (5.4)
78 (19.9)
13 (3.3)

89 (22.7)
253 (64.5)
50 (12.8)

39 (9.9)

90 (23.0)

75 (19.1)

204 (52.0)

4 (1.0)
5 (1.3)
47 (12.0)

6 (1.5)
8 (2.0)
81 (20.7)

4 (1.0)
0
33 (8.4)

14 (3.6)
13 (3.3)
161 (41.1)

All percentages were calculated based on the total sample (n = 392)

experienced any withdrawal symptoms (described in the
previous section), 103 E-cig users rated their symptoms
as weak, followed by mild to moderate level of severity as
perceived by another 97 E-cig users. Interestingly, no one
has rated the perceived symptoms as severe or very severe.
Table 4 describes more details. Moreover, the onset of withdrawal symptoms has varied between E-cig users. Around
41.3% of E-cig users had their withdrawal symptoms started
after 12 h of abstinence from vaping. See Table 4.
The main way to control withdrawal symptoms among
participants was keeping themselves busy (n = 246, 62.7%),
followed by consulting a healthcare provider (n = 99,
25.2%). Only 9.2% of users (n = 36) reported using Nicotine Replacement Therapy (NRT) in form of a nicotine patch
to relieve withdrawal symptoms during fasting. See Fig. 2.
Furthermore, around a quarter of E-cig users in our study
disclosed they tried to quit using E-cig during Ramadan,
and of those who tried, 79.6% have confirmed their success.
See Fig. 3.

Discussion
Smoking is considered one of the main risk factors for
many diseases worldwide [19]. In literature, there are
pieces of evidence that many tobacco smokers have a
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willingness to quit [20, 21]. However, smoking cessation is sought to be quite difficult with frequent relapses
amongst those who try to quit, mainly due to withdrawal
symptoms [22, 23]. In our study, most E-cig users were
found to be either former tobacco cigarette smokers or
current tobacco cigarette smokers. Most of them have
experienced relatively weak E-cig withdrawal symptoms
during fasting time in Ramadan as well. Around a quarter of E-cig users in our study have used the vape pod
E-cig, which possesses a high nicotine concentration in its
E-liquid. Although E-cig has been used as an alternative
tool among tobacco smokers because it is often promoted
as a safer replacement for traditional smoking, the safety
of E-cig is still debatable with some shreds of evidence
about the chronic exposure to E-cig vapor which could
alter the physiology of lung epithelium and compromise
the immune system [24].
In our present study, most E-cig users were 40 years of
age or less (93.6%). In a study published in 2011 in the UAE,
the mean age for tobacco smokers among UAE nationals
was 32.8 years [25]. Besides, Al‐Mulla and his team had
reported an increased rate of tobacco used among school
students aged 13–15 compared to adults in the UAE [26].
Also, most E-cig users in our study (87.2%) have reported
drinking at least one caffeinated beverage per day, and this is
in agreement with published literature that showed smokers
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Table 3 Frequency of Withdrawal Symptoms Experienced by E-cig users During Fasting Time in Ramadan
P value+

n (%)

Physical symptoms
Weight gain
Sweating
Abdominal cramping
Tremor
Breathing difficulty
Constipation
Sore or itchy throat
Heart palpitation
Dizziness
Headache
Nausea
No symptoms
Physical score
Mean (± SD)
Psychological symptoms
Social isolation
Depression
Feeling sleepy
Poor concentration
Angry
Stress
Restlessness
Intense cravings for vaping
No symptoms
Psychological score
Mean (± SD)

Never smoker (n = 95)

Former smoker (n = 185)

Current smoker (n = 112)

Total (n = 392)

2 (0.5)
4 (1.0)
2 (0.5)
5 (1.3)
30 (7.7)
9 (2.3)
17 (4.3)
20 (5.1)
11 (2.8)
11 (2.8)
16 (4.1)
50 (12.8)
1.34 (± 1.78)

12 (3.1)
8 (2.0)
9 (2.3)
9 (2.3)
54 (13.8)
27 (6.9)
43 (11.0)
35 (8.9)
20 (5.1)
20 (5.1)
43 (11.0)
101 (25.8)
1.51 (± 2.06)

5 (1.3)
7 (1.8)
5 (1.3)
7 (1.8)
26 (6.6)
23 (5.9)
27 (6.9)
20 (5.1)
16 (4.1)
16 (4.1)
27 (6.9)
60 (15.3)
1.60 (± 2.20)

19 (4.8)
19 (4.8)
16 (4.1)
21 (5.4)
110 (28.1)
59 (15.1)
87 (22.2)
75 (19.1)
47 (12.0)
47 (12.0)
86 (21.9)
211 (53.8)
1.48 (± 2.01)

0.131
0.870
0.655
0.606
0.589
0.202
0.489
0.251
0.645
0.645
0.729
0.049
0.199$

6 (1.5)
6 (1.5)
11 (2.8)
17 (4.3)
12 (3.1)
12 (3.1)
30 (7.7)
47 (12.0)
51 (13.0)
1.48 (± 1.92)

10 (2.6)
14 (3.6)
40 (10.2)
47 (12.0)
42 (10.7)
42 (10.7)
63 (16.1)
90 (23.0)
90 (23.0)
1.88 (± 2.35)

5 (1.3)
5 (1.3)
23 (5.9)
35 (8.9)
24 (6.1)
42 (10.7)
42 (10.7)
61 (15.6)
51 (13.0)
1.92 (± 2.24)

21 (5.3)
25 (6.4)
74 (18.8)
99 (25.2)
78 (19.9)
96 (24.5)
135 (34.4)
198 (50.4)
192 (49.0)
1.76 (± 2.16)

0.958
0.768
0.289
0.050
0.166
0.269
0.709
0.335
0.048
0.052$

Participants were able to choose multiple symptoms that applied to their situation (n = 392)
All percentages were calculated based on the total sample (n = 392)
+
$

Chi-square test (significance at P value < 0.05)

Kruskal–Wallis test was used to compare scores between tobacco cigarette smoking groups

are coffee drinkers, as these behaviors often occur concurrently [27, 28].
Concerning health, most E-cig users in our study thought
that vaping is safer than combustible tobacco products
and believed that it could aid smoking cessation. Shifting
towards E-cig as an alternative to conventional smoking
could be reasoned by the level of awareness among tobacco
users. The WHO has declared in one of the reports that
the majority of tobacco users seem to be convinced to quit
smoking when they become aware of the full range of harmful consequences that results from smoking and the health
benefits of smoking cessation [29]. This is also consistent
with the findings of our study as most of the participants
in our study (n = 297, 75.8%) were either former tobacco
smokers or current tobacco smokers (dual users), and this
strengthens the assumption that traditional tobacco smokers

try to find alternative smoking habits, especially that many
countries including the UAE have many regulations to control nicotine use [18].
Several published studies have been conducted to evaluate
the beliefs and attitudes toward E-cig [30–33]. In contrary
to our results, in Dwedar et al.’s study [30], most health care
providers believed that E-cig was unsafe and did not help
in smoking cessation, while Tamimi’s study [31] reported
that many E-cig users approached it as a therapeutic aid to
stop or cut down tobacco smoking, despite that some of the
participants used E-cig as a hobby and a social activity [31].
These contradictions in results between these studies and our
study might be attributed to the different target population
that has been studied. Moreover, another study indicated
that current tobacco smokers with quitting experience were
more likely aware of and willing to use E-cig than current
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Table 4 Self-reported Severity
Perception and Onset of E-cig
Withdrawal Symptoms among
Participants (n = 392)

Domain

n (%)
Never smoker
(n = 95)

Former smoker
(n = 185)

Severity of withdrawal symptoms (severity range 0–5)
No symptoms (score = 0)
51 (13.0)
90 (23.0)
Weak (score = 1)
28 (7.1)
40 (10.2)
Mild (score = 2)
16 (4.1)
32 (8.2)
Moderate (score = 3)
0 (0.0)
23 (5.9)
Severe (score = 4)
0 (0.0)
0 (0.0)
Very severe (score = 5)
0 (0.0)
0 (0.0)
Onset of withdrawal symptoms from the last E-cigarette use
No symptoms
51 (13.0)
90 (23.0)
Less than 6 h
1 (0.3)
0 (0.0)
After 6 h
4 (1.0)
4 (1.0)
After 8 h
3 (0.8)
10 (2.6)
After 12 h
6 (1.5)
18 (4.6)
After more than 16 h
34 (8.7)
49 (12.5)

Current smoker
(n = 112)

Total (n = 392)

51 (13.0)
35 (8.9)
14 (3.6)
12 (3.1)
0 (0.0)
0 (0.0)

192 (49.0)
103 (26.3)
62 (15.8)
35 (8.9)
0 (0.0)
0 (0.0)

51 (13.0)
0 (0.0)
2 (0.5)
14 (3.6)
23 (5.9)
32 (8.2)

192 (49.0)
1 (0.3)
10 (2.6)
27 (6.9)
47 (12.0)
115 (29.3)

All percentages were calculated based on the total sample (n = 392)

Fig. 2 Methods used by the participants to control any experienced E-cig withdrawal symptoms during fasting time in Ramadan (n = 392)

smokers with no quitting experience [32]. In addition, the
use of E-cig took different patterns, starting with dual-use
with tobacco cigarettes, E-cig use by non-smokers, and some
smokers switched from tobacco to exclusive use of E-cig
[33].
E-cig can produce high levels of rapidly absorbed nicotine; thus, E-cig could produce or maintain physical nicotine
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dependence [7]. The findings of our study revealed a significant proportion of E-cig users did not experience any
withdrawal symptoms during fasting time, whether physical or psychological. However, the rest of the participants
were more obvious have suffered from various withdrawal
symptoms. This includes intensive craving for smoking
and difficulty of breathing. Intense craving is defined as an
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Fig. 3 Proportions of participants who tried to quit E-cig during the month of Ramadan (n = 103) and those who successfully quitted E-cig
(n = 82)

increased urge to smoke upon quitting or abstinence [34,
35]. Intensive craving sensation is one of the most important
recidivism factors that circumscribe the success of E-cig
quitting during fasting. A proportion of fasting E-cig users
in our study complained of headache, dizziness, and nausea
as physical withdrawal symptoms. Such symptoms could
be also influenced by fasting itself, i.e. hypoglycemia and/
or caffeine withdrawal (among the overall cohort) as well
as cigarette nicotine (among dual users) [36, 37]. Accordingly, more efforts should be invested in future studies to
assess the severity of withdrawal symptoms apart from fasting to compare results. The addictive potentials of nicotine,
regardless of the source, are well addressed in the literature.
A study conducted by Talih et al. [38], found that higher
nicotine concentrations in the E-liquid lead to higher nicotine yield by any E-cig. However, it is worth mentioning that
the produced nicotine from E-cig is less than that of tobacco
cigarettes [39].
The findings of our study shed the light on an important
public health issue that needs more investigation within
the UAE context. Using E-cig is becoming more popular
worldwide, and the recent legalization of E-cig in the UAE
could lead to an increasing E-cig use in the near future.
The month of Ramadan offers a valuable chance for smokers to quit, however, this requires mindfulness and mature
investment of these moments. Future studies are needed to
examine the severity of withdrawal symptoms during fasting and apart from fasting using nationally representative

samples. Our study comes with limitations that should be
taken into consideration when interpreting our results.
First, the convenience sampling approach could potentially affect the representativeness of our sample and the
generalizability of results to all E-cig users in the UAE.
We believed that this was the most feasible sampling
approach as we did not have a sampling frame from previous data on the same topic within the UAE; thus, random
sampling was not applicable. Second, our survey questionnaire was administered electronically (web-based) due
to the COVID-19 pandemic crisis and lockdown during
the period of our data collection. Hence, only E-cig users
who use the internet and social media platforms were able
to participate. Third, the questionnaire represented selfreported data that may have been exposed to recall bias.
Fourth, we have not assessed other forms of tobacco use
which are quite popular in the UAE to limit the length of
our questionnaire as excessive web-based surveys were
launched about COVID-19 studies and many people would
avoid participating in lengthy questionnaires, and lastly,
withdrawal symptoms could have been influenced by the
process of fasting itself among all participants as well as
by cigarettes nicotine among dual users. Nevertheless, our
study has provided baseline data about E-cig use among
current users in the UAE population and this could help
to improve the understanding of the pattern of smoking in
the country and encourage further studies on this emerging
topic in the UAE.
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Conclusion
E-cig use is gaining popularity within the UAE after the
recent legalization. Despite the controversy about the safety
and effectiveness of E-cig in global literature, these devices
are being adopted by users due to their potential of smoking cessation/reduction among tobacco smokers as commonly advertised and promoted by manufacturers and some
research. Also, intermittent fasting (e.g., Ramadan time)
could provide an avenue to train oneself on abstinence from
nicotine. However, this needs a high level of awareness and
willingness among users of E-cig. Moreover, the effectiveness of E-cig in aiding smoking cessation should be investigated with more robust data and a higher level of evidence,
especially in a new context of usage as the UAE, considering
various types of devices and hundreds of E-liquid brands,
and the influence of concurrent poly-tobacco use.
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