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Background

Electronic cigarettes (e-cigarettes) have gained considerable popularity on a global scale, with an increasing
prevalence among younger adults. The objective of this study was to investigate the prevalence, patterns,
and determinants of e-cigarette use among women in Al-Ahsa, Saudi Arabia.

Methodology

A cross-sectional study was conducted between October 2023 and July 2024 involving 491 adult female
participants. The data were collected using a structured questionnaire and subsequently analyzed using SPSS
Version 26.0 (IBM Corp., Armonk, NY, USA). Descriptive and inferential statistics, including chi-square tests,
were employed to assess relationships between e-cigarette use and various independent variables.

Results

The prevalence of e-cigarette use among participants was 17.5%. Significant factors associated with e-
cigarette use included age (highest among women aged 21 to 30 years, p = 0.038), unemployment (p = 0.011),
perceived poor health (p = 0.002), and having friends or family members who use e-cigarettes (p = 0.001).
The primary reasons for using e-cigarettes were influence from friends (70.9%) and family members (54.7%),
curiosity (33.7%), and appealing flavors (30.2%). A considerable proportion of users reported experiencing
dependence and difficulty quitting.

Conclusions

The prevalence of e-cigarette use among female residents of Al-Ahsa is influenced by a complex interplay of
social, demographic, and perceptual factors. The findings underscore the necessity for comprehensive
interventions targeting social environments and educational initiatives and addressing misconceptions
about the potential risks of e-cigarettes.

Categories: Preventive Medicine, Public Health, Epidemiology/Public Health
Keywords: vaping, smoking, saudi arabia, prevalence, electronic cigarettes

Introduction

Cigarette smoking represents the most prevalent global public health concern [1]. The global prevalence of
smoking is estimated at approximately 1.3 billion, with over 80% of smokers residing in low- and middle-
income countries [2]. Furthermore, smoking prevalence rates among boys are consistently higher than those
among girls, regardless of age or educational level [3].

Electronic cigarettes, referred to as e-cigarettes, have emerged as a prominent alternative to traditional
tobacco smoking, rapidly gaining popularity across the globe [4]. This rise is reflected in the increasing
number of users who view e-cigarettes as a less harmful option due to innovative technology that simulates
smoking without the adverse effects associated with burning tobacco [5].

E-cigarettes are sophisticated devices engineered to deliver a smoking-like experience without the actual
combustion of tobacco [6]. These devices consist of three main components: a battery, a heating element,
and a liquid holder. The battery powers the heating element, which then heats the liquid contained in the
holder, typically consisting of nicotine, flavorings, and other chemicals, transforming it into an aerosol that
users inhale [7]. This technology not only replicates the physical act of smoking but also facilitates the hand-
to-mouth ritual that many smokers find challenging to abandon [8].

The perception of e-cigarettes as a safer alternative to traditional tobacco smoking is largely based on the
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absence of tobacco combustion. The combustion of tobacco in traditional cigarettes produces smoke, which
contains thousands of chemicals. Many of these chemicals are toxic and carcinogenic [9]. In contrast, e-
cigarettes generate an aerosol, which is often misleadingly referred to as “vapor.” This aerosol is thought to
contain fewer and lower levels of toxic substances than traditional cigarettes. This distinction has led many
to view e-cigarettes as a less harmful option [10-12], potentially useful as a smoking cessation aid [13,14].
This may be true in the context of short-term exposure; however, this beneficial effect of reduced toxicant
exposure may not be true following chronic or prolonged exposure to low levels of these harmful toxicants
[15,16]. This has led to concerns being raised about the long-term health effects of e-cigarettes and has
highlighted the need for further comprehensive studies to be conducted to gain a full understanding of their
safety profile [17].

The use of e-cigarettes has significantly and steadily increased globally, reflecting a broad shift in smoking
habits and the adoption of what many perceive as a safer alternative to traditional tobacco products [18].
According to a report by the World Health Organization, as of 2021, approximately 68 million people
worldwide were identified as e-cigarette users, a notable rise from 58 million in 2018 [19]. This trend is
projected to continue, with market analysts forecasting an increase in the global vaping population, driven
by advancements in e-cigarette technology, increasing market penetration, and an expanding variety of
flavor options appealing to a broader consumer base [20].

Demographic variations in e-cigarette use reveal significant disparities between different age groups and
genders. These disparities provide insights into targeted marketing strategies and cultural influences that
impact the adoption of vaping [21]. Studies consistently show that e-cigarette use is more prevalent among
younger adults and teenagers, who are drawn to the novel aspects of vaping, such as flavor variety and the
perceived modernity of e-cigarettes compared to traditional smoking. In the United States, the prevalence of
ever having used an electronic nicotine product was higher among young adults (aged 18-24) than among
older adults. Almost a third of young adults had used an electronic nicotine product compared with about a
quarter of adults aged 25-34, which is much higher than among adults aged 65 and over (4.1%) [22-24].
However, in some regions, such as Eastern Europe and Asia, the gender gap in e-cigarette use is less
pronounced, suggesting that regional cultural factors also play a critical role in influencing e-cigarette
consumption patterns [25]. These demographic insights are crucial for public health officials and
policymakers aiming to devise effective strategies to address the rising trend of e-cigarette use and mitigate
its health impacts [26].

E-cigarettes emit aerosols containing compounds that can be potentially toxic. The main components in e-
cigarette aerosols are propylene glycol, glycerol, and hazardous metals such as lead and cadmium. These
substances can potentially affect DNA, reducing its ability to repair itself during replication [27]. In addition,
nicotine has been shown to be harmful, particularly in young people and pregnant women [2.8]. However,
some researchers argue that vaping is relatively less harmful than smoking, which has been conclusively
linked to several major health problems such as lung cancer, chronic obstructive pulmonary disease, and
interstitial lung disease [29].

In Saudi Arabia, a recent study found that about a quarter of study participants had tried e-cigarettes at least
once in their lifetime, and e-cigarette use was significantly higher among young adult males with higher
levels of education [30]. Another study conducted among Saudi students found that 22.8% and 15.6% used
them for recreational and smoking cessation purposes, respectively [31]. The significance of e-cigarettes
goes beyond mere prevalence; it presents unique challenges and opportunities for public health policy,
especially given the diverse cultural and regulatory landscapes within the Kingdom [32,33].

In addition, the legal status of e-cigarettes has evolved in parallel with an increased understanding of their
potential health impacts. The Saudi Food and Drug Authority regulates e-cigarettes similar to other tobacco
products, requiring clear health warnings on packaging about the dangers of nicotine addiction [34].
Furthermore, the sale of e-cigarettes is prohibited in areas where traditional tobacco smoking is prohibited,
reflecting a cautious approach to public health policy. These regulations are part of a broader effort to
mitigate the health risks associated with nicotine products, particularly among youth and non-smokers who
might view e-cigarettes as a harmless alternative to smoking [35].

The necessity for research on e-cigarette use among women in Saudi Arabia is not solely driven by concerns
regarding health-related effects. It is also shaped by several distinctive cultural and social factors that are
specific to this population [36]. Culturally, the behaviors and health practices of women in Saudi Arabia are
often less documented due to traditional gender roles and societal expectations, which can differ
significantly from those of their male counterparts [37]. Socially, environments present a distinct set of
influences, including peer interactions and exposure to new social norms that may affect health behaviors
such as vaping [38]. This study aims to address a significant gap in gender-specific research on vaping by
focusing on young Saudi women, a group that has historically been underrepresented in tobacco-related
studies. By examining the prevalence, patterns, and determinants of e-cigarette use specifically among adult
women, this research seeks to uncover insights that are critical for developing targeted health interventions.
It is, therefore, imperative that any interventions developed address not only the general risks associated
with e-cigarette use but also the ways in which these risks impact adult females, who may experience
different social pressures and health effects compared to their male peers.
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Materials And Methods
Study design

This study employed an analytic cross-sectional design to determine the prevalence and explore the
determinants of e-cigarette use among female residents in Al-Ahsa between October 2023 and July 2024.
The selected design was particularly well-suited to estimating the prevalence and assessing the
relationships between e-cigarette use and potential predictor variables within a defined population at a
specific point in time. This approach allowed for a comprehensive snapshot analysis of behavioral health
patterns within the community.

Study setting

The research was conducted in the region of Al-Ahsa, Saudi Arabia, a culturally and demographically diverse
area. Al-Ahsa was selected for its considerable population size and diversity, which provided a
comprehensive context for understanding health behaviors across various community subgroups.

Sample size calculation

The sample size was estimated with an online sample size calculator (OpenEpi tool) using a margin of error
of 5%, a confidence interval of 95%, a response distribution of 50%, and depending on an average adult
female population of nearly 275,000 in the Al-Ahsa region according to Saudi Census 2022 [39]. The required
sample size was estimated to be 384 participants.

Sampling technique

Participants were recruited using a simple random sampling technique. Various residential areas within Al-
Ahsa were identified based on demographic and geographic characteristics, focusing on the most popular
places in Al-Hofuf, Al-Mbarraz, and rural or remote areas.

Inclusion criteria

Female residents of Al-Ahsa, aged 18 years and above, were invited to participate in the study. This
demographic focus was essential, as it aimed to capture a wide range of experiences and behaviors related to
e-cigarette use.

Exclusion criteria

Individuals who were not residents of Al-Ahsa and those who were unable to provide consent due to
cognitive impairment or language barriers were excluded from the study. This approach helped maintain the
study’s focus on a specific population group and ensured that all participants could actively and knowingly
participate.

Data collection tools

The data were collected through a structured questionnaire that was initially developed in English [40] and
then translated into Arabic, the primary language of the participants. This translation process was
undertaken to ensure clarity and cultural relevance. The translation process included a back-translation
method to validate the accuracy of the translation. Bilingual interviewers, trained in the administration of
the questionnaires, ensured the reliability of the responses by allowing participants to clarify any doubts
directly. This approach also facilitated the accurate collection of data.

Data analysis

SPSS Statistics version 26.0 (IBM Corp., Armonk, NY, USA) was employed for statistical analysis. Descriptive
statistics were utilized to summarize the data, providing an overview of sociodemographic details and e-
cigarette usage patterns. Inferential statistics, including chi-square tests, were employed to examine the
relationships between e-cigarette use and various independent variables, such as age, socioeconomic status,
and educational level. A significance threshold of p < 0.05 was used to determine statistical significance.

Ethical considerations

The study was conducted in accordance with the ethical guidelines stipulated by the local health authority.
Ethical approval was obtained from the Ethics Committee of King Faisal University (approval number: KFU-
REC-2023-DEC-ETHICS1703), ensuring that all procedures performed were in accordance with ethical
standards. The confidentiality and anonymity of participants were strictly maintained. Each participant was
required to provide written informed consent, thereby ensuring ethical compliance and participant
awareness of the study’s nature and purpose. Furthermore, participants were informed of their right to
withdraw from the study at any time without consequence.
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Results

Most participants were in the 21-30-year age group (43.0%), with the majority being Saudi nationals
(98.0%). Educational attainment was notably high, with almost half having a university education (49.5%).
The majority were single (61.3%) and predominantly non-medical students or employees (74.1%).
Concerning smoking habits, 79% of participants had never smoked, while 11.4% were current smokers.
Among smokers, e-cigarette use was the most common form of smoking (33%), followed by dual usage of
electronic and traditional cigarettes (29.1%). In terms of the duration of smoking, a significant number had
been smoking for five years or more (33%). The majority of participants (66.0%) rated their current health
condition as good (Table 1).

Variable Number %
Age, year

18-20 121 24.6%
21-30 211 43.0%
31-40 97 19.8%
>40 62 12.6%
Nationality

Saudi 481 98.0%
Non-Saudi 10 2.0%

Educational level

Below secondary education 17 3.5%
Secondary education 210 42.8%
University education 243 49.5%
Postgraduate 21 4.3%

Marital status

Single 301 61.3%
Married 166 33.8%
Divorced/widow 24 4.9%
Work

Not working 93 18.9%
Medical student/Employee 34 6.9%
Non-medical student/Employee 364 74.1%
Smoking

Never smoked 388 79.0%
Ex-smoker 47 9.6%
Current smoker 56 11.4%

What kind do you smoke? (n = 103)

Electronic cigarettes 34 33.0%
Traditional cigarettes 9 8.7%
Shisha 8 7.8%
Electronic and traditional cigarettes 30 29.1%
Electronic cigarettes and shisha 22 21.4%

Duration of smoking, year (n = 103)
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<1
1-2
3-4

25

23

24

30

What do you think about your current health condition?

Poor
Average

Good

TABLE 1: Demographic characteristics and smoking habits (N = 491).

155

324

The majority (88.6%) of the participants were aware of e-cigarettes, yet only a smaller fraction (14.7%) had
experienced a strong urge to vape. Social influences had a significant impact on the prevalence of e-
cigarette use. A substantial proportion of respondents reported that friends (26.5%) or family members
(brothers 23.2%, fathers 7.1%) used e-cigarettes. Concerning the health risks associated with e-cigarettes,
the majority of respondents identified risks to lung and cardiovascular functions (65.1%). Nevertheless,
there was a notable lack of awareness regarding other potential risks, such as nicotine addiction (22.1%) and
negative nutritional impacts (12.8%). The primary sources of information about e-cigarettes were friends

(61.5%) (Table 2).
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Variable Number %
Have you heard of using electronic cigarettes if you are not a smoker?

Yes 435 88.6%
No 56 11.4%
Have you ever felt a strong urge to vape?

Yes 72 14.7%
No 419 85.3%
Has someone close to you been an electronic cigarette user in their life?

None 198 40.3%
A friend 130 26.5%
Brother 114 23.2%
Father 35 71%
Both parents 10 2.0%
Mother 4 0.8%
What are the health risks associated with electronic cigarettes? (n = 86)

Risks to lung and cardiovascular functions 56 65.1%
Relationship with nutritional intake due to decreased appetite 11 12.8%
Risk of nicotine addiction 19 221%
Source of information about electronic cigarettes

Friends 302 61.5%
Cafes 163 33.2%
Newspaper 109 22.2%
Work 58 11.8%
Poster 56 11.4%

TABLE 2: Knowledge and awareness about electronic cigarettes (N = 491).

Electronic cigarette smoking

A minority of the study participants (17.50%) reported having used e-cigarettes. Among these users, the
frequency of vaping varied, with the majority (56.98%) vaping one to four times daily. Notably, about a third
of the e-cigarette users (33.72%) started vaping within the first five minutes of waking up. The primary
sources for obtaining e-cigarettes were e-cigarette shops (60.47%) and friends (34.88%). Usage locations
varied widely, with most users vaping in cars (81.40%) and homes (70.93%). Social contexts of vaping also
varied, with a majority smoking with friends (62.79%) or alone (54.65%). Regarding product preferences, a
variety of liquid flavors was the most valued (72.09%) (Table 3).

Do you use or have you ever used electronic cigarettes?

Yes

No

Frequency of vaping (n = 86)
1-4

5-14

Number %

86 17.50%
405 82.50%
49 56.98%
12 13.95%
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15-19
20-29

=30

On days when you can freely use your electronic cigarette, as soon as you wake up from sleep, when do you use an electronic cigarette

for the first time? (n = 86)

<5 minutes

6-15 minutes

16-30 minutes

31-60 minutes

61-120 minutes

>120 minutes

Source of having electronic cigarettes (n = 86)
Electronic cigarette shop
Friends

Market stall

Supermarket

Internet

Pharmacy

Family

Where do you vape? (n = 86)
Car

Home

cafe

Work

Parties

School

With whom do you smoke? (n = 86)
Alone

With friends

With family

All of them

Which of the following characteristics of an electronic cigarette are important to you? (n = 86)

A variety of liquid flavors
Fast battery charging

Long battery life

Provides good steam quality

In the shape of a cigarette

TABLE 3: Electronic cigarette smoking, frequency, pattern, and source (N = 491).

11

29

24

52

30

70

61

28

24

23

47

54

7

20

62

30

28

26

25

8.14%

8.14%

12.79%

33.72%

10.47%

27.91%

9.30%

8.14%

10.47%

60.47%

34.88%

10.47%

9.30%

9.30%

3.49%

3.49%

81.40%

70.93%

32.56%

27.91%

26.74%

9.30%

54.65%

62.79%

8.14%

23.26%

72.09%

34.88%

32.56%

30.23%

29.07%
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The most prevalent reason why study participants use e-cigarettes, as reported by 70.9% of the users, was
influence from friends. Following closely, 54.7% of participants were influenced by family members using e-
cigarettes. Curiosity about e-cigarettes motivated 33.7% of the users. Other reasons for the popularity of e-
cigarettes included their availability in appealing flavors such as mint, candy, or chocolate, which attracted
30.2% of users. Additionally, less than one-third (26.7%) of users appreciated the discreetness of e-
cigarettes, which allowed them to vape unnoticed at home or school. Fewer participants used e-cigarettes as
a cessation tool for other tobacco products (18.6%), for fashion (14%), or because they perceived them as
less harmful than traditional cigarettes (14%). Moreover, 12.8% found e-cigarettes easier to obtain than
other tobacco products, while 11.6% considered them less expensive. A small fraction (7%) mentioned
seeing e-cigarettes used by people on TV, online, or in movies (Figure ).

Used by friend I 70.9%
Used by family memebr | 2.7%
Curiosity NN :3.7%
Available in flavors such as mint, candy, fruit or chocolate | NG 30.2%
| can use it unnoticed at home or at school |IINNEGgGgS 26.7%
Try to quit using other tobacco products, such as... [ N N 18.6%
Fashion | 14.0%
It is less harmful than other types of tobacco, such as... | I 14.0%
It is easier to obtain than other tobacco products such as... | I 12.8%
It is less expensive than other tobacco products, such as... | I 11.6%

I've seen people on TV, online, or in movies using it. [l 7.0%

FIGURE 1: Reasons for using electronic cigarettes among users (N =
86).

A substantial proportion, 25.6%, reported waking up at night to use their e-cigarette, with over 72% doing so
multiple nights per week. Moreover, 38.4% of respondents believed it is challenging to quit using e-
cigarettes, and 39.5% found it difficult to abstain from vaping in prohibited areas. Feelings of distress when
unable to use an e-cigarette were reported by 37.2% of the participants, and 40.7% experienced stress,
insomnia, or anxiety when they could not vape. Despite these challenges, a majority (61.6%) believed that e-
cigarettes can aid in quitting smoking, and 45.3% perceived a social benefit to e-cigarette use, believing that
it is associated with having more friends. Interestingly, opinions on the safety and addictiveness of e-
cigarettes compared to traditional cigarettes were mixed, with a slight majority viewing them as safer but
opinions on their addictiveness were divided (Table 4).
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Attitude and perception of electronic cigarettes Number %

Do you sometimes wake up at night to use your electronic cigarette?

Yes 22 25.6%
No 64 74.4%

If yes, how many nights

1-2 6 27.3%
3 8 36.4%
24 8 36.4%

Are you using an electronic cigarette now because it is really hard to quit?

Yes 33 38.4%
No 53 61.6%
Is it difficult to refrain from using an electronic cigarette in places where you are not supposed to?

Yes 34 39.5%
No 52 60.5%

When you haven’t used an electronic cigarette for a while or when you'’ve tried to stop using one), did you feel more upset because you
couldn’t use an electronic cigarette?

Yes 32 37.2%
No 54 62.8%
Have you felt stressed, insomnia, or anxious because you cannot smoke a cigarette?

Yes 35 40.7%
No 51 59.3%
Do you think young people who use electronic cigarettes have more friends?

Yes 39 45.3%
No 47 54.7%
Do you think that electronic cigarettes are safer than regular cigarettes?

Yes 37 43.0%
No 49 57.0%
Do you think smoking electronic cigarettes can help you quit smoking cigarettes?

Yes 53 61.6%
No 33 38.4%

Compared to cigarettes, electronic cigarettes are

Less addictive 27 31.4%
More addictive 19 22.1%
Same hazard 27 31.4%
Do not know 13 15.1%

TABLE 4: Attitude and perception about electronic cigarettes among users (N = 86).

A significant correlation was observed between age and e-cigarette usage (p = 0.038). The highest usage was
observed in the 21-30-year age group, with 21.30% of individuals in this age group reporting e-cigarette use.
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Employment status and perceptions of health also showed significant associations with e-cigarette use.
Those not employed exhibited a higher usage rate (23.40%, p = 0.011), and those who considered their health
to be poor were more likely to use e-cigarettes (53.85%, p = 0.002). Those who experienced a strong urge to
vape were significantly more likely to be current vape users (p = 0.001). Another key finding is the strong
influence of peer and familial connections on e-cigarette use. Individuals with a friend or family member
who used e-cigarettes were significantly more likely to use them themselves (p = 0.001). The source from
which participants received information about electronic cigarettes had a significant impact on their
likelihood of vaping. In particular, information from friends appeared to exert a greater influence than
information from other sources (p = 0.001) (Table 5).

Do you use or have you used electronic cigarettes?

Factor Yes (n = 86) No (n = 406) P-value
Number % Number %

Age, year

18-20 14 11.60% 107 88.40%

21-30 45 21.30% 166 78.70% 0.038*

31-40 20 20.60% 77 79.40%

>40 7 11.11% 56 88.89%

Nationality

Saudi 82 17.00% 399 83.00% 0.284

Non-Saudi 4 40.00% 6 60.00%

Educational level

Below secondary education 5 29.40% 12 70.60%
Secondary education 29 13.80% 181 86.20% 0.203
University education 47 19.26% 197 80.74%
Postgraduate 5 23.80% 16 76.20%

Marital status

Single 47 15.56% 255 84.44%
0.27
Married 33 19.90% 133 80.10%
Divorced/Widow 6 25.00% 18 75.00%
Work
Not working 22 23.40% 72 76.59%
0.011*
Medical student/Employee 0 0.00% 34 100.00%
Non-medical student/Employee 64 17.60% 300 82.40%
What do you think about your current health condition?
Poor 7 53.85% 6 46.15%
0.002*
Average 33 21.30% 122 78.70%
Good 46 14.20% 278 85.80%
Have you ever felt a strong urge to vape?
Yes 48 65.75% 25 34.25% 0.001*

No 38 9.10% 381 90.90%
Has someone close to you been an electronic cigarette user in their life?

None 8 4.00% 190 96.00%
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A friend
Siblings
Father

Mother

Both parents

49 37.40% 82 62.59%
18 15.80% 96 84.20% 0.001*
5 14.30% 30 85.70%
2 50.00% 2 50.00%
4 40.00% 6 60.00%

Source of information about electronic cigarettes

Friends
Cafes
Newspaper
Poster

Work

76 25.08% 227 74.92%
15 9.20% 148 90.80%
0.001*
2 1.80% 107 98.20%
3 5.40% 53 94.60%
11 19.00% 47 81.00%

TABLE 5: Factors associated with electronic cigarette use (N = 491).

*: Significant at p < 0.05.

Discussion

This cross-sectional study offers valuable insights into the prevalence, patterns, and determinants of e-
cigarette use among women in Al-Ahsa, Saudi Arabia. The findings reveal a multifaceted picture, indicating
the influence of social, demographic, and perceptual factors on e-cigarette usage within this population.

The overall prevalence of e-cigarette use among the study participants was found to be 17.5%, a notable
figure that warrants attention from public health authorities. This prevalence aligns with global trends
indicating a rising popularity of e-cigarettes, particularly among younger adults [41-43]. However, it is
essential to contextualize this finding within the cultural and social norms of Saudi Arabia, where traditional
tobacco smoking among women has historically been less prevalent compared to other regions [44].

One of the most striking findings is the strong influence of social factors on e-cigarette use. The study
revealed that having friends or family members who use e-cigarettes significantly increased the likelihood of
participants using e-cigarettes themselves. This observation is consistent with existing literature
highlighting the role of peer influence and social modeling in shaping health behaviors, particularly among
young adults [45]. The social context of vaping, with a majority of users reporting smoking alone or with
friends, further reinforces the interplay between e-cigarette use and social dynamics, as evidenced by
previous studies [46,47].

The age distribution of e-cigarette users in this study revealed a peak in usage among the 21-30-year age
group, which corroborates previous research indicating a higher prevalence of e-cigarette use among
younger populations [30]. This trend may be attributed to several factors, including the appeal of novel
technologies, targeted marketing strategies, and the perceived modernity associated with e-cigarettes among
younger adults [48].

It is noteworthy that employment status emerged as a significant factor associated with e-cigarette use,

with higher usage observed among those not working. This finding may be linked to various factors,
including increased leisure time, fewer financial constraints, or different social environments and stressors
experienced by unemployed individuals [49]. Further investigation of the relationship between employment
status and e-cigarette use could provide valuable insights for the development of targeted interventions [50].

The study also highlighted the relationship between perceived health status and e-cigarette use. Participants
who considered their health to be poor were more likely to use e-cigarettes. This observation aligns with the
potential use of e-cigarettes as a perceived “healthier” alternative to traditional smoking among individuals
with existing health concerns [4,51]. However, it is important to be cautious as the safety of e-cigarettes is
still debated, with emerging research indicating the presence of potentially harmful substances in e-
cigarette aerosols and possible long-term health risks [52].

The reasons cited by participants for using e-cigarettes offer valuable insights into the motivations driving
this behavior. The influence of friends and family members emerged as the most prominent factor, further
underscoring the social dimensions of e-cigarette use. Curiosity and the availability of appealing flavors also
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played significant roles, reflecting the allure of novelty and sensory experiences associated with vaping.
Notably, most e-cigarette users believed that e-cigarettes can help quit smoking, suggesting that potential
misconceptions about the efficacy of e-cigarettes for smoking cessation may exist within this population
[53,54].

The study also illuminated the attitudes and perceptions of female e-cigarette users regarding their habits
and beliefs about vaping. The reported instances of waking up at night to use e-cigarettes, difficulty
refraining from vaping in prohibited areas, and feelings of distress or anxiety when unable to vape, point
toward potential psychological and physical dependencies [55,56]. These findings raise concerns about the
addictive nature of e-cigarettes and the necessity for targeted interventions to address dependence and
promote cessation.

While the majority of participants believed that e-cigarettes could assist in smoking cessation, opinions on
the safety and addictiveness of e-cigarettes in comparison to traditional cigarettes were divided. These
findings underscore the necessity for educational campaigns and health literacy initiatives to address
misconceptions and provide accurate information on the potential benefits and risks surrounding e-
cigarettes as a cessation tool [57].

The study’s findings have significant implications for public health policies and interventions aimed at
addressing e-cigarette use among young women in Saudi Arabia. The influence of social factors underscores
the importance of developing comprehensive strategies that target not only individual behaviors but also
the social environments and peer networks that shape these behaviors. Peer-led education programs,
community-based interventions, and social media campaigns could be effective in addressing the social
dimensions of e-cigarette use [58].

Furthermore, the observed age-related patterns in e-cigarette use emphasize the necessity for targeted
prevention and awareness programs tailored to younger populations. Educational initiatives within
universities and schools could play a pivotal role in disseminating accurate information about the potential
benefits and risks of e-cigarettes, countering misconceptions and misinformation [59].

It is also crucial to examine the broader societal factors that may contribute to e-cigarette use, such as
employment status and perceived health status. Interventions that address socioeconomic determinants of
health, provide support for unemployed individuals, and promote overall well-being may be effective in
mitigating the factors associated with increased e-cigarette use [60].

Limitations

The cross-sectional design of the study precludes the establishment of causal relationships between the
factors examined and e-cigarette use. Additionally, the reliance on self-reported data may introduce
potential biases or underreporting. The study was conducted in a specific geographic location (Al-Ahsa,
Saudi Arabia), which limits the generalizability of the findings to other regions or populations. Furthermore,
the study did not include biological markers or objective measures of e-cigarette use, relying solely on self-
reported data. Finally, the study did not explore the long-term health impacts or potential adverse effects of
e-cigarette use among the participants.

Conclusions

This study provides valuable insights into the prevalence, patterns, and determinants of e-cigarette use
among female residents of Al-Ahsa, Saudi Arabia. The findings indicate that social factors, age, employment
status, and health perceptions significantly influence e-cigarette usage within this population. These
insights underscore the need for multifaceted public health interventions that address not only individual
behaviors but also the broader societal and environmental factors shaping e-cigarette use. By addressing the
prevailing misconceptions surrounding vaping, promoting health literacy, and targeting the social
dimensions of vaping, policymakers and health authorities can develop more effective strategies to mitigate
potential risks and promote healthier behaviors among young women in Saudi Arabia.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Amnah A. Alhuwayji

Acquisition, analysis, or interpretation of data: Amnah A. Alhuwayji, Abduallah M. Alhamam,
Mohammed Alramdan, Rahma Algadeeb

Critical review of the manuscript for important intellectual content: Amnah A. Alhuwayji, Rahma

2024 Alhuwayiji et al. Cureus 16(8): €66533. DOI 10.7759/cureus.66533 12 of 15


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

Part of SPRINGER NATURE

Algadeeb
Supervision: Amnah A. Alhuwayji

Drafting of the manuscript: Abduallah M. Alhamam, Mohammed Alramdan

Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. King Faisal University
issued approval KFU-REC-2023-DEC-ETHICS1703. Animal subjects: All authors have confirmed that this
study did not involve animal subjects or tissue. Conflicts of interest: In compliance with the ICMJE uniform
disclosure form, all authors declare the following: Payment/services info: All authors have declared that no
financial support was received from any organization for the submitted work. Financial relationships: All
authors have declared that they have no financial relationships at present or within the previous three years
with any organizations that might have an interest in the submitted work. Other relationships: All authors
have declared that there are no other relationships or activities that could appear to have influenced the
submitted work.

References

1. Bener A, Erdogan A, Griffiths MD: The impact of cigarette smoking, water-pipe use on hearing loss/hearing
impairment: a cross-sectional study. Asian Pac ] Cancer Prev. 2024, 25:109-14.
10.31557/APJCP.2024.25.1.109

2. Alasqah I, Mahmud I, East L, Usher K: A systematic review of the prevalence and risk factors of smoking
among Saudi adolescents. Saudi Med J. 2019, 40:867-78. 10.15537/smj.2019.9.24477

3. West R: Tobacco smoking: Health impact, prevalence, correlates and interventions . Psychol Health. 2017,
32:1018-36. 10.1080/08870446.2017.1325890

4.  Giovacchini CX, Crotty Alexander LE, Que LG: Electronic cigarettes: a pro-con review of the current
literature. ] Allergy Clin Immunol Pract. 2022, 10:2843-51. 10.1016/j.jaip.2022.07.009

5. Stimson GV, Thom B, Costall P: Disruptive innovations: the rise of the electronic cigarette . Int ] Drug
Policy. 2014, 25:653-5. 10.1016/j.drugpo.2014.05.003

6. Famiglietti A, Memoli JW, Khaitan PG: Are electronic cigarettes and vaping effective tools for smoking
cessation? Limited evidence on surgical outcomes: a narrative review. | Thorac Dis. 2021, 13:384-95.
10.21037/jtd-20-2529

7. Kotewar SS, Pakhale A, Tiwari R, Reche A, Singi SR: Electronic nicotine delivery system: end to smoking or
just a new fancy cigarette. Cureus. 2023, 15:e43425. 10.7759/cureus.43425

8. Brown CJ, Cheng JM: Electronic cigarettes: product characterisation and design considerations . Tob
Control. 2014, 23 Suppl 2:ii4-10. 10.1136/tobaccocontrol-2013-051476

9. Farsalinos K: Electronic cigarettes: an aid in smoking cessation, or a new health hazard? . Ther Adv Respir
Dis. 2018, 12:1753465817744960. 10.1177/1753465817744960

10. Hatsukami DK, Carroll DM: Tobacco harm reduction: past history, current controversies and a proposed
approach for the future. Prev Med. 2020, 140:106099. 10.1016/j.ypmed.2020.106099

11.  MurphyJ, Gaca M, Lowe F, et al.: Assessing modified risk tobacco and nicotine products: description of the
scientific framework and assessment of a closed modular electronic cigarette. Regul Toxicol Pharmacol.
2017, 90:342-57. 10.1016/j.yrtph.2017.09.008

12.  Effah F, Taiwo B, Baines D, Bailey A, Marczylo T: Pulmonary effects of e-liquid flavors: a systematic review . |
Toxicol Environ Health B Crit Rev. 2022, 25:343-71. 10.1080/10937404.2022.2124563

13. Hartmann-Boyce ], Lindson N, Butler AR, et al.: Electronic cigarettes for smoking cessation . Cochrane
Database Syst Rev. 2022, 11:CD010216. 10.1002/14651858.CD010216.pub7

14. Lindson N, Butler AR, McRobbie H, et al.: Electronic cigarettes for smoking cessation . Cochrane Database
Syst Rev. 2024, 1:CD010216. 10.1002/14651858.CD010216.pub8

15. Kapiamba KF, Owusu SY, Wu Y, Huang YW, Jiang Y, Wang Y: Examining the oxidation states of metals in
aerosols emitted by electronic cigarettes. Chem Res Toxicol. 2024, 37:1113-20.
10.1021/acs.chemrestox.4c00033

16.  Muthumalage T, Noel A, Thanavala Y, Alcheva A, Rahman I: Challenges in current inhalable tobacco
toxicity assessment models: a narrative review. Tob Induc Dis. 2024, 22: 10.18332/tid/188197

17.  Hamberger ES, Halpern-Felsher B: Vaping in adolescents: epidemiology and respiratory harm . Curr Opin
Pediatr. 2020, 32:378-83. 10.1097/MOP.0000000000000896

18. Al Rajeh AM, Mahmud I, Al Imam MH, et al.: E-cigarette use among male smokers in Al-Ahsa, Kingdom of
Saudi Arabia: a cross-sectional study. Int ] Environ Res Public Health. 2022, 20:143. 10.3390/ijerph20010143

19. Al-Hamdani M, Brett Hopkins D: E-cigarettes in the Middle East: the known, unknown, and what needs to
be known next. Prev Med Rep. 2023, 31:102089. 10.1016/j.pmedr.2022.102089

20. O'Connor R, Schneller LM, Felicione NJ, Talhout R, Goniewicz ML, Ashley DL: Evolution of tobacco
products: recent history and future directions. Tob Control. 2022, 31:175-82. 10.1136/tobaccocontrol-2021-
056544

21. Etim N, Pike ], Xie B: Age-varying associations between e-cigarette use and peer use, household use, and
exposure to e-cigarette commercials among alternative high school students in Southern California. Tob
Induc Dis. 2020, 18:7. 10.18332/tid/116412

22. Characteristics of young adults aged 18-24 who had ever used an electronic nicotine product . (2021).
Accessed: July 30, 2024: https://meps.ahrq.gov/data_files/publications/st554/stat554.pdf.

23.  Mirbolouk M, Boakye E, Obisesan O, et al.: E-cigarette use among high school students in the United States
prior to the COVID-19 pandemic: trends, correlates, and sources of acquisition. Prev Med Rep. 2022,
29:101925. 10.1016/j.pmedr.2022.101925

2024 Alhuwayji et al. Cureus 16(8): e66533. DOI 10.7759/cureus.66533 13 0f 15


https://dx.doi.org/10.31557/APJCP.2024.25.1.109?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.31557/APJCP.2024.25.1.109?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.15537/smj.2019.9.24477?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.15537/smj.2019.9.24477?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1080/08870446.2017.1325890?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1080/08870446.2017.1325890?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jaip.2022.07.009?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jaip.2022.07.009?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.drugpo.2014.05.003?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.drugpo.2014.05.003?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.21037/jtd-20-2529?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.21037/jtd-20-2529?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.43425?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.43425?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/tobaccocontrol-2013-051476?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/tobaccocontrol-2013-051476?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/1753465817744960?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/1753465817744960?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ypmed.2020.106099?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ypmed.2020.106099?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.yrtph.2017.09.008?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.yrtph.2017.09.008?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1080/10937404.2022.2124563?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1080/10937404.2022.2124563?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/14651858.CD010216.pub7?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/14651858.CD010216.pub7?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/14651858.CD010216.pub8?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/14651858.CD010216.pub8?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1021/acs.chemrestox.4c00033?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1021/acs.chemrestox.4c00033?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.18332/tid/188197?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.18332/tid/188197?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/MOP.0000000000000896?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/MOP.0000000000000896?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/ijerph20010143?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/ijerph20010143?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.pmedr.2022.102089?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.pmedr.2022.102089?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/tobaccocontrol-2021-056544?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/tobaccocontrol-2021-056544?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.18332/tid/116412?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.18332/tid/116412?utm_medium=email&utm_source=transaction
https://meps.ahrq.gov/data_files/publications/st554/stat554.pdf?utm_medium=email&utm_source=transaction
https://meps.ahrq.gov/data_files/publications/st554/stat554.pdf?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.pmedr.2022.101925?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.pmedr.2022.101925?utm_medium=email&utm_source=transaction

Cureus

Part of SPRINGER NATURE

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.
40.

41.

42.

43.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

Tan AS, Lee CJ, Bigman CA: Comparison of beliefs about e-cigarettes’ harms and benefits among never users
and ever users of e-cigarettes. Drug Alcohol Depend. 2016, 158:67-75. 10.1016/j.drugalcdep.2015.11.003
Jane Ling MY, Abdul Halim AF, Ahmad D, Ahmad N, Safian N, Mohammed Nawi A: Prevalence and
associated factors of e-cigarette use among adolescents in Southeast Asia: a systematic review. Int ] Environ
Res Public Health. 2023, 20:3883. 10.3390/ijerph20053883

Trucco EM, Fallah-Sohy N, Hartmann SA, Cristello JV: Electronic cigarette use among youth: understanding
unique risks in a vulnerable population. Curr Addict Rep. 2020, 7:497-508. 10.1007/s40429-020-00340-w
Ebersole J, Samburova V, Son Y, et al.: Harmful chemicals emitted from electronic cigarettes and potential
deleterious effects in the oral cavity. Tob Induc Dis. 2020, 18:41. 10.18332/tid/116988

Mescolo F, Ferrante G, La Grutta S: Effects of e-cigarette exposure on prenatal life and childhood respiratory
health: a review of current evidence. Front Pediatr. 2021, 9:711573. 10.3389/fped.2021.711573

Christensen CH, Chang JT, Rostron BL, et al.: Biomarkers of inflammation and oxidative stress among adult
former smoker, current e-cigarette users-results from Wave 1 PATH study. Cancer Epidemiol Biomarkers
Prev. 2021, 30:1947-55. 10.1158/1055-9965.EP1-21-0140

Althobaiti NK, Mahfouz ME: Prevalence of electronic cigarette use in Saudi Arabia . Cureus. 2022, 14:e25731.
10.7759/cureus.25731

Alsanea S, Alrabiah Z, Samreen S, et al.: Prevalence, knowledge and attitude toward electronic cigarette use
among male health colleges students in Saudi Arabia-a cross-sectional study. Front Public Health. 2022,
10:827089. 10.3389/fpubh.2022.827089

Albgami MH, Alzahrani AS, Alghamdi AM, Alamri NS, Alghamdi AH, Alsuwat RA: Prevalence and
determinants influencing the use of electronic cigarette smoking in male students of Taif University.
Cureus. 2023, 15:40885. 10.7759/cureus.40885

Al-Regaiey K, Meo S, Alobrah M, et al.: Prevalence of electronic and tobacco cigarette smoking among
health sciences students in Saudi Arabia. Med Sci. 2022, 26:1-9. 10.54905/disssi/v26i126/ms330e2391
Khanagar SB, Siddeeqgh S, Khinda V, Khinda P, Divakar DD, Jhugroo C: Impact of electronic cigarette
smoking on the Saudi population through the analysis of literature: a systematic review. ] Oral Maxillofac
Pathol. 2019, 23:473. 10.4103/jomfp.JOMFP_141_19

Glantz SA, Bareham DW: E-cigarettes: use, effects on smoking, risks, and policy implications . Annu Rev
Public Health. 2018, 39:215-35. 10.1146/annurev-publhealth-040617-013757

Nazzal Z, Maraqa B, Azizeh R, Darawsha B, AbuAlrub I, Hmeidat M, Al-Jabari F: Exploring the prevalence,
knowledge, attitudes and influencing factors of e-cigarette use among university students in Palestine: a
cross-sectional study. BMJ Open. 2024, 14:e080881. 10.1136/bmjopen-2023-080881

Al Mutair A, Al-Ghuraibi M, Alabbasi Y, Alguthaib F, Woodman A, Elgamri A: Saudi women's leadership
experiences in the healthcare sector: a qualitative study. PLoS One. 2023, 18:e0285187.
10.1371/journal.pone.0285187

Noland M, Ickes M], Rayens MK, Butler K, Wiggins AT, Hahn EJ: Social influences on use of cigarettes, e-
cigarettes, and hookah by college students. ] Am Coll Health. 2016, 64:319-28.
10.1080/07448481.2016.1138478

Saudi Census 2022. (2022). Accessed: July 30, 2024: https://portal.saudicensus.sa/portal.

Saudi Positional Statement on Electronic Nicotine Delivery System Management (ENDS) . (2023). Accessed:
July 30, 2024: https://www.moh.gov.sa/en/HealthAwareness/EducationalContent/Anti-
Smoking/Documents/ENDS-2023.pdf.

Habib E, Helaly M, Elshaer A, Sriwi D, Ahmad MS, Mohamed MI, Obeidat A: Prevalence and perceptions of e-
cigarette use among medical students in a Saudi University. ] Family Med Prim Care. 2020, 9:3070-5.
10.4103/jfmpc.jfmpc_235 20

Brandon KO, Simmons VN, Meltzer LR, et al.: Vaping characteristics and expectancies are associated with
smoking cessation propensity among dual users of combustible and electronic cigarettes. Addiction. 2019,
114:896-906. 10.1111/add.14551

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, 14:56-62. 10.4103/atm.ATM 76 18

Ansari K, Farooqi FA: Comparison and prevalence of smoking among Saudi females from different
Departments of the College of Applied Medical Sciences in Dammam. Int ] Health Sci (Qassim). 2017, 11:56-
62.

Laursen B, Veenstra R: Toward understanding the functions of peer influence: a summary and synthesis of
recent empirical research. ] Res Adolesc. 2021, 31:889-907. 10.1111/jora.12606

Wang JW, Cao SS, Hu RY: Smoking by family members and friends and electronic-cigarette use in
adolescence: a systematic review and meta-analysis. Tob Induc Dis. 2018, 16:05. 10.18332/tid/84864

Wang M, Wang JW, Cao SS, Wang HQ, Hu RY: Cigarette smoking and electronic cigarettes use: a meta-
analysis. Int ] Environ Res Public Health. 2016, 13:120. 10.3390/ijerph13010120

Padon AA, Maloney EK, Cappella JN: Youth-targeted e-cigarette marketing in the US. Tob Regul Sci. 2017,
3:95-101. 10.18001/TRS.3.1.9

Lyu JC, Huang P, Jiang N, Ling PM: A systematic review of e-cigarette marketing communication: messages,
communication channels, and strategies. Int ] Environ Res Public Health. 2022, 19:9263.
10.3390/ijerph19159263

Brown R, Bauld L, de Lacy E, et al.: A qualitative study of e-cigarette emergence and the potential for
renormalisation of smoking in UK youth. Int ] Drug Policy. 2020, 75:102598. 10.1016/j.drugpo.2019.11.006
Jiang L, Wei S, Sam Saji A, Li ], Che G: An analysis of public perception and concern toward electronic
cigarettes: exploring attitudes and profiles. Cureus. 2023, 15:e47983. 10.7759/cureus.47983

Marques P, Piqueras L, Sanz MJ: An updated overview of e-cigarette impact on human health . Respir Res.
2021, 22:151. 10.1186/s12931-021-01737-5

Golan R, Muthigi A, Ghomeshi A, White J, Saltzman RG, Diaz P, Ramasamy R: Misconceptions of vaping
among young adults. Cureus. 2023, 15:e38202. 10.7759/cureus.38202

Vasconcelos V, Gilbert H: Smokers' knowledge and perception of electronic cigarettes (e-cigarettes): a
qualitative study of non-quitting smokers in a North London general practice. Prim Health Care Res Dev.

2024 Alhuwayji et al. Cureus 16(8): e66533. DOI 10.7759/cureus.66533

14 of 15


https://dx.doi.org/10.1016/j.drugalcdep.2015.11.003?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.drugalcdep.2015.11.003?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/ijerph20053883?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/ijerph20053883?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s40429-020-00340-w?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s40429-020-00340-w?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.18332/tid/116988?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.18332/tid/116988?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fped.2021.711573?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fped.2021.711573?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1158/1055-9965.EPI-21-0140?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1158/1055-9965.EPI-21-0140?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.25731?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.25731?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fpubh.2022.827089?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fpubh.2022.827089?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.40885?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.40885?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.54905/disssi/v26i126/ms330e2391?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.54905/disssi/v26i126/ms330e2391?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/jomfp.JOMFP_141_19?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/jomfp.JOMFP_141_19?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1146/annurev-publhealth-040617-013757?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1146/annurev-publhealth-040617-013757?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/bmjopen-2023-080881?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/bmjopen-2023-080881?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1371/journal.pone.0285187?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1371/journal.pone.0285187?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1080/07448481.2016.1138478?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1080/07448481.2016.1138478?utm_medium=email&utm_source=transaction
https://portal.saudicensus.sa/portal?utm_medium=email&utm_source=transaction
https://portal.saudicensus.sa/portal?utm_medium=email&utm_source=transaction
https://www.moh.gov.sa/en/HealthAwareness/EducationalContent/Anti-Smoking/Documents/ENDS-2023.pdf?utm_medium=email&utm_source=transaction
https://www.moh.gov.sa/en/HealthAwareness/EducationalContent/Anti-Smoking/Documents/ENDS-2023.pdf?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/jfmpc.jfmpc_235_20?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/jfmpc.jfmpc_235_20?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/add.14551?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/add.14551?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/atm.ATM_76_18?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/atm.ATM_76_18?utm_medium=email&utm_source=transaction
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5669512/?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/jora.12606?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/jora.12606?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.18332/tid/84864?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.18332/tid/84864?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/ijerph13010120?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/ijerph13010120?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.18001/TRS.3.1.9?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.18001/TRS.3.1.9?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/ijerph19159263?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/ijerph19159263?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.drugpo.2019.11.006?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.drugpo.2019.11.006?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.47983?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.47983?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12931-021-01737-5?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12931-021-01737-5?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.38202?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.38202?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1017/S1463423618000439?utm_medium=email&utm_source=transaction

Cureus

Part of SPRINGER NATURE

55.

56.

57.

58.

59.

60.

2018, 20:e38. 10.1017/S1463423618000439

Simpson KA, Kechter A, Schiff SJ, et al.: Characterizing symptoms of e-cigarette dependence: a qualitative
study of young adults. BMC Public Health. 2021, 21:959. 10.1186/s12889-021-10945-7

Szafran D, Gorig T, Vollstddt-Klein S, et al.: Addictive potential of e-cigarettes as reported in e-cigarette
online forums: netnographic analysis of subjective experiences. ] Med Internet Res. 2023, 25:e41669.
10.2196/41669

MacMonegle AJ, Smith AA, Duke J, et al.: Effects of a national campaign on youth beliefs and perceptions
about electronic cigarettes and smoking. Prev Chronic Dis. 2022, 19:E16. 10.5888/pcd19.210332
Alabdulgader M, Almulhim MA, Alquraini M, et al.: Exploring the rise of e-cigarette use among male
adolescents in Al-Ahsa, Saudi Arabia: prevalence, patterns, and influencing factors. Cureus. 2024,
16:e51644. 10.7759/cureus.51644

Liu J, Gaiha SM, Halpern-Felsher B: School-based programs to prevent adolescent e-cigarette use: a report
card. Curr Probl Pediatr Adolesc Health Care. 2022, 52:101204. 10.1016/j.cppeds.2022.101204
Wezyk-Caba I, Znyk M, Zajdel R, et al.: Determinants of e-cigarette and cigarette use among youth and
young adults in Poland-PolNicoYouth study. Int ] Environ Res Public Health. 2022, 19:11512.
10.3390/ijerph191811512

2024 Alhuwayji et al. Cureus 16(8): e66533. DOI 10.7759/cureus.66533

150f 15


https://dx.doi.org/10.1017/S1463423618000439?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12889-021-10945-z?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12889-021-10945-z?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2196/41669?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2196/41669?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.5888/pcd19.210332?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.5888/pcd19.210332?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.51644?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.51644?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.cppeds.2022.101204?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.cppeds.2022.101204?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/ijerph191811512?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/ijerph191811512?utm_medium=email&utm_source=transaction

	Prevalence of Electronic Cigarette Use Among Female Residents of Al-Ahsa, Kingdom of Saudi Arabia: A Cross-Sectional Study
	Abstract
	Background
	Methodology
	Results
	Conclusions

	Introduction
	Materials And Methods
	Study design
	Study setting
	Sample size calculation
	Sampling technique
	Inclusion criteria
	Exclusion criteria
	Data collection tools
	Data analysis
	Ethical considerations

	Results
	TABLE 1: Demographic characteristics and smoking habits (N = 491).
	TABLE 2: Knowledge and awareness about electronic cigarettes (N = 491).
	TABLE 3: Electronic cigarette smoking, frequency, pattern, and source (N = 491).
	FIGURE 1: Reasons for using electronic cigarettes among users (N = 86).
	TABLE 4: Attitude and perception about electronic cigarettes among users (N = 86).
	TABLE 5: Factors associated with electronic cigarette use (N = 491).

	Discussion
	Limitations

	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


