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Abstract

Background: The prevalence of electronic cigarette (e-cigarette)
usage, especially among the youth, has raised significant health
concerns. This study delves into the historical context of
smoking, the emergence of e-cigarettes, and their adverse
health effects, particularly on the respiratory system.

Purpose: The primary objective is to comprehensively analyze
the impact of e-cigarette smoke on lung health, with a specific
focus on asthma, while concurrently exploring the intricate

relationship with mental health. The study aims to contribute to
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a holistic understanding of the multifaceted consequences
associated with e-cigarette consumption.

Method: A systematic literature review was conducted using
prominent databases such as Google Scholar, Emerald Insight,
Research Gate, PubMed, Medline, Taylor and Francis, and
Springer Link. A rigorous selection process, detailed in the
PRISMA flow diagram, identified 30 high-quality sources for
analysis. The VOSviewer tool was employed for bibliometric
assessments, unveiling trends, themes, and authorship patterns.

Findings & Results: Analysis revealed a surge in publications
related to e-cigarettes and health between 2018 and 2020.
Bibliometric assessments highlighted the active contributions of
authors and countries, emphasizing the global concern. E-
cigarette smoke's detrimental impact on lung health, leading to
asthma and mental health issues, was substantiated by the
literature. Behavioral, social, and economic consequences were
also explored, underscoring the intricate web of challenges
associated with e-cigarette usage.

Conclusion: The study provides comprehensive insights into the
multifaceted repercussions of e-cigarette consumption on
respiratory health and mental well-being. The findings
underscore the urgent need for targeted interventions and
policies to address the growing public health concerns
associated with e-cigarette use, especially among the youth.

Keywords: Electronic cigarettes, E-cigarettes, Vaping, Asthma,
Respiratory health, mental health, Literature review, Public
health, Youth, Bibliometric analysis.

Introduction

Background

The global issue of smoking has become inevitable and remains a
crucial and pressing topic for analysis (Alcantara et al., 2022). The
use of combustible cigarettes has a long history, being widely
popular in the past (Lippi et al., 2020). Dating back to shamanistic
rituals in the Americas around 5000 BC, tobacco cigarettes evolved
over centuries, with Europe transforming the structure in the 16th
century. The 10th century witnessed the emergence of cigars, and
further advancements in combustible cigarettes led to smokeless
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and potentially less harmful varieties (Veeresha et al., 2019;
Rodriguez Muoz et al., 2019).

In 2003, Hon Lik introduced a transformative form of
tobacco consumption — the electronic cigarette. Originating from
the development of aerosols in 1963 by various tobacco
companies, electronic cigarettes, also known as e-cigarettes or
vapes, were officially introduced to society in 2003 by a Chinese
scientist (Kozlowski, 2021). These devices generate nicotine-
infused vapors with flavors for inhalation, providing an alternative
to traditional pipe cigarettes (Janssen et al., 2020). The availability
of flavored tobacco cigarettes has historically contributed to a
significant proportion of youth consumption, influencing their
psychological, social, and personal aspects of life (Serrano-Alarcén
et al., 2019). This has led to concerns about the rebellious nature
of youth, prompting campaigns against tobacco and associated
substances (Giulietti et al., 2020).

Nicotine serves as a central component in most electronic
cigarettes and vapes, often combined with various flavors.
However, it is crucial to note that nicotine is a harmful and
carcinogenic substance, inflicting significant harm on the lungs and
central nervous system (Mixdam et al., 2020). Recognized as the
addictive element in both traditional and electronic cigarettes,
nicotine exposure leads to the inhalation of heavy metals such as
cadmium and lead, influencing the nasal and buccal cavities and
subsequently affecting the alveolar structure of the lungs
(Thompson et al., 2019).

Tar, coal tar, cadmium, lead, and flavor components are
introduced into the nasopharyngeal pathway through the buccal
cavity, ultimately depositing into the alveolar ducts via the
bronchitis channel. These substances, being heavier than air, do
not undergo expulsion through the acceleration process and
instead accumulate in the alveolar ducts (Blank & Hoek, 2022). The
retention of smoke particles occurs due to the mucous membrane,
which binds carbon monoxide, dust, and cadmium particles,
eventually supplying them to the bloodstream and distributing
them throughout the body (Lee et al., 2022).

These obstructions disrupt proper breathing patterns and
lead to chest cavity blockage due to excessive mucus secretion.
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Consequently, individuals experience significant breathlessness
during routine activities such as sleeping, eating, and
communication (Kute et al., 2019). The resulting accelerated
breathing and heart rate contribute to confusion, exhaustion,
drowsiness, and lethargy in patients, often manifesting as blue lips
and fingertips (Prochaska et al., 2020).

These circumstances are intricately tied to thematic issues
among smokers (Hulls et al., 2020). The symptoms observed in
electronic cigarette smokers are notably comparable to those
associated with asthma (Tokle & Pedersen, 2019). The paramount
consequence is the discernible decline in health among these
individuals, ultimately influencing individual mortality rates
(Denlinger-Apte et al., 2022). Furthermore, contemplations about
mortality are prevalent among chain smokers, influenced by their
health conditions that significantly affect their mental well-being
(Stephens, 2019).

It is frequently observed that patients dealing with mental
health problems often resort to defense mechanisms (Taylor et al.,
2021). These defense mechanisms are closely linked to activities
that alleviate stress levels and enhance feelings of pleasure (Loud
et al., 2021). Particularly, avoidance behaviors may result in the
excessive consumption of tobacco and electronic cigarettes in
their daily lives (Richardson et al., 2019). The surge in the use of
electronic cigarettes is also associated with modernization
perspectives (Lightfoot et al., 2020). Mental health, in this context,
extends beyond mere stability of the state of mind; it encompasses
the provision of homogeneity, constructivism, and a productive life
scenario (Brose et al., 2020).

The literature review manuscript comprehensively
examines the effects of electronic cigarette smoke consumption
on lung health, particularly its contribution to asthma. It also
explores the impact on mental health and its physiological
manifestations as consequences of asthma. The study delves into
the health issues related to heavy electronic cigarette
consumption, including chain-smoking, and its association with
increased mortality rates.

Material and method
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The current literature review employs a systematic approach,
focusing on the mental stages of the research device, with an
emphasis on transparency, replicability, and a comprehensive
research scope. The objective is to streamline and refine the
research by utilizing published and unpublished studies as well as
an extensive bibliography. To achieve this, the research question
was carefully constructed, and relevant articles were selected for
meta-analysis and systematic literature review. This rigorous
methodology was operationalized and implemented through a
four-step process: data collection, extraction of research papers,
screening of abstracts, and screening of full-text articles. The
selection process is thoroughly explained using the PRISMA flow
diagram.

This research is based on three essential questions
concerning the connection between electronic cigarettes, asthma,
and mental health well-being. They are as follows:

1. Investigating the correlation between electronic
cigarette smoke and asthma.

2. Assessing the impact of electronic cigarette smoke on
lung development.

3. Understanding the role of mental health well-being in
the link between electronic cigarettes and asthma.

The research engines commonly used for systematic literature
review are Google Chrome, Maxton, and Microsoft Edge, which
access databases such as Google Scholar, Emerald Insight,
Research Gate, PubMed, Medline, Taylor and Francis, and Springer
Link. The research methodology involved creating search syntaxes
based on specific research parameters, which were then
connected using Boolean terms like "or" and "and." The findings of
the data search are summarized in a table.

Table 1 Syntax

Variable Boolean Relation Syntax
And “e-cigarette smoke” and  Syntax
“Asthma” 1
E-cigarette “e-cigarette smoke” and  Syntax
smoke “mental health role” 2
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Asthma “Asthma” and “mental Syntax
Mental health role” 3
health role Or “e-cigarette smoke” or Syntax
“Asthma” 4
“e-cigarette smoke” or Syntax
“mental health role” 5
“Asthma” or “mental Syntax
health role” 6
and “e-cigarette smoke” Syntax
“Asthma” and “mental 7
health role”

The fundamental concept of the study is to comprehensively
comprehend the harmful impact of electronic cigarette smoke on
health, particularly its role in causing asthma, with a focus on the
influence of mental health. This study encompasses a cross-
sectional population, including individuals of various age groups,
from young to adult, emphasizing the relevance and inclusivity of
the literature review.

Table 2 indicates the raw data

Databases Year Syntax Total number
Syntax 1 3,650
Syntax 2 9,900
Google Scholar Syntax 3 24,800
Syntax 4 3,650
Syntax 5 10,000
Syntax 6 28,100
Syntax 7 2,070
Syntax 1 12,01
Syntax 2 1,105
Syntax 3 678
Emerald Syntax 4 1,203
Insight, Syntax 5 809
Syntax 6 915
Syntax 7 791
Syntax 1 801
g Syntax 2 975
‘\I‘ Syntax 3 670
Research Gate, a Syntax 4 759
8 Syntax 5 984
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Syntax 6 768
Syntax 7 597
Syntax 1 720
Syntax 2 831
Syntax 3 761
PubMed, Syntax 4 791
Syntax 5 489
Syntax 6 871
Syntax 7 673
Syntax 1 365
Syntax 2 301
Syntax 3 291
Medline Syntax 4 261
Syntax 5 271
Syntax 6 267
Syntax 7 255
Syntax 1 372
Syntax 2 381
Syntax 3 381
Taylor and Syntax 4 229
Francis, Syntax 5 291
Syntax 6 261
Syntax 7 247
Syntax 1 301
Syntax 2 381
Syntax 3 349
Springer link Syntax 4 299
Syntax 5 264
Syntax 6 295
Syntax 7 238

The table presents data from various databases spanning
the years 2019 to 2022, along with corresponding syntax types and
total numbers of entries. Google Scholar, during this period,
utilized seven different syntax types, ranging from Syntax 1 with
3,650 entries to Syntax 7 with 2,070 entries. Emerald Insight
employed seven syntax types as well, with Syntax 1 having 12, 01
entries and Syntax 7 with 791 entries. Research Gate also utilized
seven syntax types, ranging from Syntax 1 with 801 entries to
Syntax 7 with 597 entries.
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PubMed's data, within the specified years, encompassed
seven syntax types, with Syntax 1 having 720 entries and Syntax 7
with 673 entries. Medline utilized seven syntax types, with Syntax
1 having 365 entries and Syntax 7 with 255 entries. Taylor and
Francis employed seven syntax types, ranging from Syntax 1 with
372 entries to Syntax 7 with 247 entries. Lastly, Springer Link
utilized seven syntax types, with Syntax 1 having 301 entries and
Syntax 7 with 238 entries. This comprehensive overview provides
insight into the varied utilization of different syntax types across
multiple databases during the specified timeframe.

The selection process limitations are tied to the exclusion of
research not utilized in the study, including non-peer-reviewed
and non-scientific literature and journals, as well as articles not
written in English. The focus is on understanding the potential
relationship of electronic cigarette smoke on customer
progression and the role of mental health. A flowchart describing
the extraction of articles from the data resources to the final
selected articles is presented.

Identification of studies via databases and reaisters ]
)
= Records removed before screening:
= Records identified from*: Duplicate records re_mO\_/e_d (n =75,850)
o Databases (n = 7) > Records_ marked as ineligible by
ES Registers (n = 7) automation tools (n = 12,900)
S 9 - Records removed for other reasons (n =
2 6,985)
. v
Records screened »| Records excluded*
(n=9,686) (n=6,756)
A4
> Reports sought for retrieval »| Reports not retrieved
< (n=2,930) "] (n=1,201)
o
©
O
()
Reports assessed for eligibility Reports excluded:
(n=1,729) ’ Not peer reviewed 1 (n =
850)
Less validity 2 (n = 320)
Not generalizable 3 (n = 529)
etc.
—
\4
o Studies included in review
© —
= (n=18)
g Reports of included studies 4115
= (n=12)
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The results from the PRISMA diagram reveal a staggering
105,421 articles identified across the 7 databases. However,
before screening, we meticulously removed duplicates amounting
to 75,850 records, as well as 12,900 records that were deemed
ineligible to be included in the study based on our automatic tool.
Additionally, we eliminated 6,985 pieces of data from other
resources.

During the screening process, 9,686 records were
reviewed, with 6,756 being excluded. The records sought for
retrieval numbered 2,930, and 1,201 data points were not
retrieved. For the assessment of eligibility, 1,729 reports were
considered, out of which 850 were excluded based on gray
material, 320 due to weak validity, and 529 due to generalizability.
This left 30 literature sources for the present review, focusing on
quality, reliability, generalizability, validity, and other
psychometric properties.

The VOSviewer tool plays a critical role in visually
illustrating the linkage between the major categories and
corresponding keywords, as well as the trends, authorship, and
country-based identification within the network of literature. This
graphical tool is designed to create a visual map for exploring and
understanding the related concerns of the literature review. It is
vital not to overlook the valuable insights provided by VOSviewer.
The segregation of certain items not belonging to the collection
within the map also warrants attention.

Results
Literature analysis: trends and themes

The analysis of themes and trends is conducted by examining peer-
reviewed publications relevant to the topic of interest from
January 2018 to November 2022. This period encompasses a vast
range of scholarly documents that provide valuable insights.
Notably, there is significant variability in the contributions related
to a specific topic, with certain periods standing out as particularly
prolific. The trends reveal that between 2018 and 2020, there was
a substantial surge in the publication of articles centered on this

4116



Axis Title

== Numbers of selected article

Journal of Namibian Studies, 33 S1 (2023): 4108-4133 ISSN: 2197-5523 (online)

topic, generating a palpable and widespread interest among
researchers in the field.

Numbers of selected article published

16
14
12

10

2018 2019 2020 2021 2022
published

Figure 2 Numbers of selected Published articles

Analyzing the research was particularly by the authors depicted
that approximately 132 authors write about the topic of interest
electronic cigarette smoke, asthma, and mental health. The writers
have published an article on this topic presented in the figure.
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Figure 3 Selected authors articles for literature review

Based on the journal data, the majority of the research
work on the topic primarily focused on two articles. The first article
delved into the significance of preventing medicine, while the
second article explored the American Journal of Respiratory
Diseases. However, it is worth noting that several other articles
also hold significant importance in this field. These articles shed
light on various perspectives encompassing electronic cigarette
smoke, asthma, and the role of mental health.
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Based on country-specific analysis, three standout countries, the
United States, and China,
exceptional dedication to addressing electronic cigarette smoke,
customer well-being, and mental health. This commitment is also
echoed in the efforts of other nations such as the Kingdom of Saudi
Arabia, Italy, Japan, Hungary, Poland, Canada, and Germany,
among others.

Australia, have demonstrated
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R

= Numbers of Publications

Figure 5 Numbers of publication of each author

According to a bibliometric study conducted by Yu et al. (2020), the
use of the VOSviewer software has proven to be objective in
identifying the primary research keywords in various studies
related to electronic cigarette smoke, asthma, and mental health,
as indicated by Shah et al. (2019). The primary keyword of this
paper appears frequently, more than 5 times, in the WOS core that
is analyzed using VOSviewer, as mentioned by Xie et al. (2020).
Some of the most significant keywords found include Tobacco,
tobacco control, respiratory disorder, asthma, bronchitis and
asthma, mental health, psychiatry, and depression, among others.
The nodes in the visualization represent the frequency and
strength of these keywords in the publications, as explained by
Huang et al. (2020). The curvature structure between the nodes
indicates the co-occurrence of keywords within the same and
different research studies, based on their publication
characteristics, as highlighted by Nandiyanto and Al Husaeni
(2021). The distance between the nodes reveals the extent of co-
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occurrence between the two words and can indicate any
confounding variables among these keywords.
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The VOSviewer bibliometric assessment allows for a
comprehensive analysis of scientific publications, specifically
focusing on the country-based research execution and
participation. The main objective is to examine the quality papers
being submitted by different countries to various journals, all while
considering the specific research objectives and goals.

In the case of the journal base identification, the VOSviewer
bibliometric assessment reveals that a significant number of
regionally based journals are actively contributing to the scientific
discussion on the impact of electronic cigarette smoke on mental
health. This assessment provides a deeper understanding of this
important topic and its implications for both researchers and
customers alike.

The VOSviewer bibliometric assessment identifies the potential
authors contributing to the fields of addiction, breathing disorders,
and mental health. It reveals significant trends and variations in
research focus within these domains.
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Discussion

Previous literature (Osei et al., 2019) has provided insights on the
connection between electronic cigarette smoke and asthma, as
well as the influence of mental health on this relationship (Brett et
al., 2021). Additionally, literature identifies five key dimensions
related to the associated health problems and consequences of
electronic cigarettes, including its impact on young adolescents,
pulmonary and lung injuries, mental health consequences,
behavioral issues, and social problems among users (Wills et al.,
2019; Fu et al., 2021).

Electronic cigarettes and asthma

Electronic cigarette frames consist of a variety of materials, such
as ultrafine nicotine particles and acetyl components, which
deeply penetrate the structure of bronchitis and bronchioles (Lee
et al., 2021). This penetration of the bronchioles leads to severe
internal bleeding and rupturing of the internal structure (Alanazi et
al., 2022). As a result, the exchange of gases is hindered, causing
blockage and disturbance in the breathing rate (Bircan et al., 2021).
Over time, this can lead to a heavy buildup of mucous lining in the
bronchitis, leading to severe health issues (Osei et al., 2019).
Electronic cigarettes are a major contributor to pulmonary health
problems, including a higher risk of alveolar cancer, breakage, and
deterioration (Reddy et al., 2019).

The examination conducted by Livingston et al. (2022)
focuses on the automated analysis of patient results obtained from
inhaling viscous substances in the form of refined liquid, which
leads to the blockage of arterial structures. This condition is
frequently associated with chronic diseases that subsequently
influence various other parts of the body and disrupt logical
coordination, as noted by Leavens et al. (2020). Moreover, the
impact of nicotine inhalation goes beyond the lungs and
pulmonary system, as it is often found to be comorbid with various
other health conditions, as highlighted by Adkins et al. (2020).

Role of Mental Health

Health encompasses various aspects of life, including cognitive and
mental well-being, which relies on neurotransmitters and
hormones. Smoking has detrimental effects on overall health,

4123



Journal of Namibian Studies, 33 S1 (2023): 4108-4133 ISSN: 2197-5523 (online)

especially for habitual smokers. Mental health is heavily influenced
by excessive smoking. Furthermore, smoking is associated with
health problems related to the nasopharynx. (To et al., 2021; Antwi
et al., 2022; Li et al., 2020; Wills et al., 2019).

Recognizing the vital connection between mental health and the
excessive smoking of cigarettes among individuals with asthma is
of utmost importance (Franks et al.,, 2018). Well-being
encompasses not only mere existence but also the profound
feelings of joy, happiness, and tranquility in life (Parekh et al.,
2020). Moreover, mental health significantly impacts an
individual's behavior and interactions within society (Casey et al.,
2020). Therefore, it is imperative to give due attention to the
mental well-being of patients concerning their excessive cigarette
use and the associated respiratory issues it may cause (Deshpande
et al., 2020).

Electronic cigarettes among adolescence

Adolescents are increasingly gravitating towards electronic
cigarettes, driven by rebelliousness, peer pressure, and the
pervasive influence of social media (Alanazi et al., 2020; Kotoulas
et al., 2021; Kim et al., 2020). This concerning trend is fueling
ethical transgressions and a surge in risky behavior among young
people. The rising use of electronic cigarettes among adolescents
is fueled by the perception that it signifies maturity and adulthood
(Alnajem et al., 2020). However, this pattern has led to a
proliferation of dehumanizing behavior and a susceptibility to
criminal activities among youth, pushing them towards unethical
conduct and criminal inclinations (Adkins et al., 2020).

Lung injuries

According to Casey et al. (2020), the fumes from electronic
cigarettes enter the lungs through the windpipe and been exposed
to the walls of the alveoli. This macromolecule then penetrates the
mucous membrane of the alveoli and is absorbed by the epithelial
and endothelial surfaces that are in contact with the blood vessels,
as reported by Deshpande et al. (2020). These blood vessels carry
the absorbent molecule to the deeper part of the lungs, resulting
in the formation of a black lining in the alveolar ducts, as discussed
by Algahtani et al. (2021). This stage is particularly harmful to the
alveoli and leads to bleeding and pus discharge into the alveolar
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ducts. Consequently, electronic cigarette smokers are at risk of
developing acute asthma, as described by Perez et al. (2019).

The dense fumes from electronic cigarette smoke can engulf the
healthy cells of the alveoli, converting them into damaged ones,
which have been noted by Alnajem et al. (2020) and Noshili et al.
(2022). Excessive consumption of electronic cigarette smoke has
been associated with mental health issues among patients, as
highlighted by Atuegwu et al. (2021). The relationship between
electronic cigarette smoke and well-being is complex, as they
affect each other in a direct or indirect manner.

Mental health consequences

The importance of mental health cannot be understated when it
comes to leading a fulfilling and stable life. Ongoing research on
the use of electronic cigarettes has shown significant implications
for asthma and various psychological disorders (Camenga & Tindle,
2018; Shahbal et al., 2022). It has become increasingly clear that
there is a mutually influential relationship between electronic
cigarette use and mental health, leading to a deep-seated impact
on both aspects (Chand & Hosseinzadeh, 2020). The prevalence of
electronic cigarettes has been closely linked to the development of
conditions such as eczema, depression, loneliness, anxiety, and
despair, ultimately contributing to suicidal thoughts as individuals
struggle to cope with overwhelming stress (Wills et al., 2021;
Katsaounou et al., 2019).

Behavioral issues

The use of electronic cigarettes can lead to a wide range of
behavioral issues, stemming from the inhalation of liquid-purified
nicotine in the form of vape smoke (Hajat et al., 2021). The
consumer's behavior gradually deviates from the norm, leading to
various psychological disorders such as depression, affective
disorder, and bipolar disorder over time (Hickling et al., 2019). One
prominent effect is a decrease in impulse control, resulting in
increased impulsivity, aggression, and feelings of disgust (Walker
& Christian, 2020). These behavioral changes are common signs of
addiction, which can have detrimental effects on healthcare
practices (Clapp et al., 2020; Shahbal et al., 2022; Batool et al.,
2022).
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Social issues

This perspective examines a range of social issues, such as
economic issues, public health issues, social inequality, and work-
related issues (Kim et al., 2021). Among young teenagers, vaping is
often seen as a symbol of social prestige and fashion, as well as a
means of self-satisfaction (Adkins et al., 2020). One prominent
aspect of social issues is their connection to mental health
disabilities. The prevalence of social issues in societies is closely
linked to how these societies are constructed, formed, and
managed (Khan et al., 2020; Kwon & Park, 2020).

Limitation

The operationalization of constrained resources from online
databases poses threats to external validity and generalizability.
Obtaining additional data from diverse sources is crucial for gaining
a more comprehensive understanding of generalized phenomena
related to the topic of interest.

Future Directions:

Future research should focus on acquiring data concerning the
relational dynamics between the construction of electronic
cigarettes and asthma, considering the influential role of mental
health in this relationship. Exploring additional core-found
variables would contribute to a more nuanced analysis within the
context of the literature review.

Gap Filling and Major Contribution to the Saudi Context:

This study significantly contributes to the Saudi context by
addressing a crucial gap in the current literature regarding the
impact of e-cigarette usage on respiratory health and mental well-
being. The research provides a comprehensive analysis of the
global discourse while emphasizing the unique socio-cultural and
health-related aspects relevant to Saudi Arabia. By shedding light
on the specific challenges and implications within the Saudi
context, this study aids in developing tailored strategies for public
health interventions and regulatory frameworks to mitigate the
escalating concerns associated with e-cigarette consumption in
the Kingdom.
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Conclusion

The widespread use of electronic cigarettes among young people
is not only a health concern but also affects various aspects of their
lives, including physical, mental, and social well-being. Research
suggests that e-cigarette use can affect the respiratory system,
leading to increased mucus production and potential mental
health issues. Understanding the link between mental health and
e-cigarette use is crucial in addressing the issue and its potential
effects on conditions such as asthma.
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