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Abstract

Hookah smoking has become a persistent social phenomenon among young adults in
the United States, despite decades of tobacco control efforts. Moreover, hookah smoking
presents unique public health challenges due to its strong social appeal, cultural relevance,
and widespread use in urban centers and college communities. This paper provides a
broad review of recent trends, health implications, regulatory responses, and sociocultural
factors influencing hookah smoking. A narrative literature review was conducted using
peer-reviewed articles and grey literature sources published between 2019-2025. Electronic
databases included PubMed, CINAHL, and Google Scholar, along with reports from
professional organizations and government agencies including CDC, FDA, WHO, and
health department agencies, to review current public health recommendations and practice
guidelines. Review materials were selected that focus on prevalence, health implications,
and regulations of hookah smoking. Findings were synthesized to identify key applications,
challenges and concerns, and future directions. This review provided a rapid and broad
review of the current trends, health implications, regulatory responses, and sociocultural
factors of hookah smoking among young adults in the United States. Interdisciplinary
research and policy innovation are necessary to address the ongoing public health burden
of hookah smoking among young adults in the United States.

Keywords: hookah smoking; waterpipe; health implications

1. Introduction

Hookah smoking, also known as shisha, narghile, or waterpipe smoking, has expe-
rienced a marked and sustained rise in popularity across Western societies, particularly
among adolescents and young adults [1,2]. Originally embedded in the cultural traditions
of Middle Eastern, South Asian, and North African communities, hookah use has under-
gone a notable transformation in the United States, emerging as a widely accepted and
fashionable social activity [3]. It is now prominently featured in urban nightlife, college
settings, and digital platforms like Instagram, where curated images and videos often
depict hookah use as a stylish, relaxing, and communal experience [4,5].

This social rebranding of hookah has played a critical role in shaping the perceptions of
young users. Flavored tobacco products and the communal nature of hookah use continue
to shape young adults” perceptions of reduced harm, despite evidence demonstrating
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substantial toxicant exposure [3,6]. It is crucial to investigate whether these reasons continue
to be the main factors in modern hookah usage.

Hookah smoking in the United States also frequently occurs in specialized establish-
ments such as hookah lounges and cafés, where staff prepare the device, manage charcoal,
and maintain the apparatus throughout the session. These venues create structured social
environments that reinforce cultural norms and facilitate prolonged smoking sessions.
Studies show that hookah lounges are often located near college campuses and expose
patrons to high levels of particulate matter and toxicants, contributing to increased experi-
mentation and regular use among young adults [7,8]. In recent years, these lounges have
reduced in numbers. A more updated report is needed on how the consumers use hookah
and whether these venues are still relevant.

Research has indicated that a single hookah session may expose users to more smoke
over a longer period than smoking a cigarette, resulting in greater cumulative exposure to
toxicants such as carbon monoxide, tar, heavy metals, and carcinogenic polycyclic aromatic
hydrocarbons [9,10]. In addition, the use of charcoal to heat tobacco further increases
exposure to harmful chemicals not typically present in cigarette smoke [11]. Furthermore,
secondhand smoke from hookah—which consists of smoke exhaled by users as well as
smoke produced by the burning charcoal and heated tobacco—poses a serious health
risk to non-users, particularly in poorly ventilated indoor environments such as hookah
lounges [12-14]. This exposure includes thousands of harmful chemicals, such as toxicants,
carcinogens, and respiratory irritants [14]. As new evidence emerges, it is important to
periodically synthesize new literature to identify how these mechanisms are impacting
consumers’ experience and health of those exposed to this smoke.

As smoke travels from the heated tobacco through the stem and into the water chamber,
heat transfer occurs between the hot smoke and the cooler water, reducing the temperature
of the inhaled aerosol. Water filtration removes little to none of the toxicants present in
hookah smoke, including nicotine, heavy metals, and volatile organic compounds [15].
Although the cooled aerosol feels smoother, this sensory experience does not reflect re-
duced toxicant exposure. Tobacco companies continuously evolve their product to attract
consumers and to comply with tobacco policies. Identification of these changes and their
impact on specific disease mechanisms can help in education of health care providers and
hookah users.

These misperceptions are further reinforced by the lack of strong regulatory oversight
and minimal warning labels, especially in hookah lounges and retail settings [3,14,16].
Although the Family Smoking Prevention and Tobacco Control Act granted the U. S.
Food and Drug Administration authority of tobacco products, the regulation of hookah
tobacco has remained inconsistent. Loopholes in flavor bans [17,18], limited enforcement in
commercial establishments [18], and the absence of targeted public awareness campaigns as
well as warning labels on packaging all contribute to the continued appeal and accessibility
of hookah.

Moreover, substantial variation in local and state policies leads to significant disparities
in regulation, marketing, and taxation of hookah products [18,19]. Hookah use in the United
States varies significantly by age and gender, with younger adults and males exhibiting
the highest prevalence. According to the Centers for Disease Control (CDC), hookah use is
most common among individuals aged 19-30, particularly in urban areas, where nearly 1 in
5 young adults reported past-year use in 2018. More recent trends show a decline in youth
usage, with the number of middle and high school students reporting current hookah use
dropping from approximately 290,000 in 2023 to 190,000 in 2024—a 34% reduction. Among
adults, those aged 25-44 consistently report the highest rates of both current and lifetime
use. Gender disparities are also evident: males are significantly more likely than females to
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engage in hookah smoking across all age groups. These findings underscore the importance
of targeted public health interventions focused on younger male populations to mitigate
the health risks associated with hookah use [20]. As these trends evolve, it is important to
identify vulnerable populations to get a more accurate update on where to direct public
health efforts.

Despite this modest decline in prevalence, emerging evidence points to a troubling
rise in the co-use of hookah with other substances, including alcohol, cannabis, and e-
cigarettes, which may contribute to poly-tobacco dependence and exacerbate associated
health risks [21,22]. These findings underscore the need for targeted public health interven-
tions that address both demographic risk factors and patterns of concurrent substance use.
A change in product regulation can lead to a change in trends. Therefore, it is crucial to
continue synthesizing newly published literature on the use of these products.

Given these converging factors—continued use and poly-product use, persistent mis-
perceptions, substantial health risks, and insufficient regulation—there is a pressing need
for a more coordinated public health response. This paper seeks to critically examine the
current multifaceted landscape of hookah use among young adults in the United States.
Through a review of current literature, national health data, and policy frameworks, this
study will explore the sociocultural, behavioral, and regulatory dimensions that sustain
hookah smoking’s popularity. Ultimately, this review argues for evidence-informed in-
terventions, robust policy innovation, and culturally sensitive educational strategies to
mitigate the growing public health burden associated with waterpipe tobacco smoking.

The hookah is designed to enable the inhalation of flavored tobacco smoke through a
water filtration system. The main components of the hookah include the bowl (head), which
holds the tobacco mixture (shisha) and it is typically made from clay, ceramic, or silicone;
the tobacco (shisha) is a moist blend of shredded tobacco leaves mixed with sweeteners,
glycerin, and flavorings [23]. Traditional variants like tombak and jurak are less common
in Western countries.

Charcoal is placed on top of perforated foil or a metal screen covering the bowl to
indirectly heat the tobacco. However, burning charcoal also releases additional harmful
substances, including carbon monoxide, heavy metals, and carcinogens [24]. The stem and
body of the hookah, usually made of metal, channel the smoke down into the water base
(vase), which cools and humidifies it. Despite common belief, studies show that water
filtration does not effectively remove toxicants such as nicotine, heavy metals, or volatile
organic compounds [23]. Finally, the smoke is inhaled through a hose and mouthpiece,
with modern hookahs often featuring multiple hoses, promoting group use and increasing
the risk of infectious disease transmission [25].

Hookahs vary widely in design, size, and material—ranging from traditional, hand-
crafted models to contemporary, mass-produced devices with LED lighting and glass
components. Despite these variations, the fundamental function remains consistent: pro-
ducing smooth, flavorful smoke that is inhaled over prolonged sessions, often lasting
45 min to an hour or more. The combination of aromatic flavors, perceived filtration, and
the social nature of its use has made the hookah especially attractive to young adults. How-
ever, the complexity of the apparatus and its reliance on charcoal contribute to significant
health risks.

While hookah use is more prevalent than smoking traditional cigarettes, relatively
little is known about the trends related to this product and it is under-researched compared
to cigarette smoking. This apparent gap in knowledge coincides with a rapidly evolving
political, social, and socioeconomic landscape. A more updated literature review is neces-
sary to investigate in further detail current gaps in the characteristics of modern hookah
users, the impact of this product’s use on its consumers, consumers’ reasons for use of this
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product, the nature of regulation and enforcement of this product, and effectiveness of this
product in tobacco cessation. Therefore, the purpose of this paper is to provide a broad
review of the recent trends, health implications, regulatory responses, and sociocultural
factors influencing hookah use. This literature review will address the following specific
objectives: (1) identify the change in trends in hookah use among young adults in the
United States of America, (2) share new evidence on health impact related to hookah use,
(3) outline the regulatory landscape related to hookah marketing, distribution, and use,
and (4) identify the social and cultural implications of hookah use in the United States.

2. Materials and Methods

This study employed a narrative literature review approach to synthesize the cur-
rent evidence related to hookah use among young adults in the United States. The
narrative literature review methodology was selected to allow quick review and inclu-
sion of diverse evidence sources, including peer-reviewed studies, public health reports,
and national survey data, given the evolving nature of tobacco use trends and socio-
environmental influences.

Three electronic databases were used to search relevant articles: CINAHL, PubMed,
and Google Scholar. The initial search was conducted independently by an expert in hookah
smoking and vaping. The search keywords included combination of “hookah smoking,”
“waterpipe,” and “shisha.” Hand-searching and cross-referencing were also conducted to
identify and include relevant literature. Grey literature was searched to review national
survey data, current regulatory policies, and guidelines via websites, such as the CDC,
FDA, WHO, and health department agencies.

Inclusion criteria included if the articles were published between 2019 to 2025, written
in the English language, and conducted only in the United States. Articles were excluded if
outcomes were not specifically reported or not directly relevant to hookah use.

The title and abstracts were reviewed for screening to examine relevance to the study
purpose. Then, full-text articles and reports were reviewed, summarized, and synthesized.
An Excel spreadsheet was used to summarize each article. From each article, the following
data were extracted: author name, publication year, purpose, article type, study design,
sample, sample size, study location, main outcomes, and summary of findings. The
grey literature’s findings were analyzed and synthesized narratively. As this study was
conducted as a narrative review rather than a systematic review, the formal PRISM-ScR
(Preferred Reporting Items for Systematic reviews and Meta-Analyses extension for Scoping
Reviews) was not strictly applied; however, the PRISMA-ScR checklist was used to enhance
the clarity of the review process and this reporting [26].

3. Results
3.1. Characteristics of Included Literature

This review included 15 articles published between 2019 and 2025 that examined
trends, health implications, perceptions, behavioral patterns, and regulatory concerns
related to hookah smoking among young adults in the United States. The literature
consisted of nine original research studies, five review articles, and one editorial com-
mentary. Study designs included cross-sectional surveys, longitudinal cohort studies,
randomized crossover trials, secondary analyses of nationally representative datasets, sys-
tematic reviews, scoping reviews, and spatial analyses. Sample sizes ranged from small
experimental studies involving 18 participants to large national cohort analyses including
over 34,000 participants. Most studies focused on adolescents, college students, and young
adults, with several emphasizing specific populations such as Middle Eastern communities,
sexual minorities, and healthcare students. To improve conceptual clarity and synthesis,
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the included studies were grouped into thematic categories based on their primary focus:
(1) physiological and health effects, (2) psychosocial, perception-based, and sociocultural
factors, and (3) behavioral patterns, epidemiology, and substance co-use.

3.1.1. Studies Focused on Physiological and Health Effects

Several studies examined the physiological consequences and health implications
associated with hookah smoking, particularly cardiovascular, respiratory, toxicological, and
inflammatory outcomes. Rezk-Hanna et al. (2023) demonstrated that nicotine-containing
electronic hookah significantly impaired vascular endothelial function and increased heart
rate and arterial blood pressure, suggesting substantial cardiovascular risks associated with
e-hookah exposure [27]. Similarly, Masso-Silva et al. (2022) reported that electronic hookah
may produce even greater cardiovascular and inflammatory effects than traditional hookah
smoking [28].

Additional evidence from Qasim et al. (2019), Bhatnagar et al. (2019), and Patel et al.
(2019) consistently showed that hookah smoke exposes users to elevated concentrations
of nicotine, carbon monoxide, tar, polycyclic aromatic hydrocarbons, and heavy metals
[29-31]. These toxicants were associated with endothelial dysfunction, platelet activation,
oxidative stress, respiratory disease, chronic inflammation, and increased risks of oral,
esophageal, and pulmonary cancers. Several studies further emphasized that the water
filtration process does not effectively eliminate harmful toxicants, despite widespread
public misconceptions regarding the relative safety of hookah smoking.

Toxicological and biomarker-focused evidence additionally highlighted substantial
exposure risks among both direct users and individuals exposed to secondhand smoke in
hookah lounges and social environments. Collectively, these studies indicate that both tradi-
tional and electronic hookah smoking contribute significantly to cardiovascular morbidity,
respiratory complications, carcinogenic exposure, and broader public health risks.

3.1.2. Studies Focused on Psychosocial, Perception-Based, and Sociocultural Factors

A substantial portion of the literature explored psychosocial determinants, risk percep-
tions, social norms, and sociocultural influences associated with hookah smoking among
young adults. Multiple studies identified perceived reduced harm, social acceptability,
flavored tobacco products, stress relief, curiosity, and peer influence as primary factors
driving initiation and continued use.

Kuk et al. (2022) found that adolescents and young adults who perceived hookah
smoking as less harmful or less addictive were significantly more likely to initiate use at
earlier ages [32]. Likewise, Soneji et al. (2021) reported that socialization, appealing flavors,
and beliefs that hookah smoking is safer than cigarette smoking contributed strongly to
persistent use behaviors among both youth and adults [33].

Jehi et al. (2025) identified several psychosocial and environmental determinants
of hookah smoking, including sensation seeking, social acceptance, stress management,
cultural identity, accessibility of hookah lounges, and weak enforcement of tobacco regula-
tions [34]. Similarly, Kozachek et al. (2025) observed higher hookah smoking prevalence
among Middle Eastern and Arab college women with elevated stress levels, stronger social
engagement, and more liberal gender-role attitudes [35].

Jamil et al. (2020) additionally demonstrated that perceptions of tobacco-related
risks differed across ethnic and demographic groups, with hookah smoking particularly
prevalent among Middle Eastern populations, younger adults, and college students [36].
Collectively, these studies underscore the powerful influence of social identity, peer environ-
ments, cultural normalization, and inaccurate harm perceptions on hookah use behaviors
among young adults.
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3.1.3. Studies Focused on Behavioral Patterns, Epidemiology, and Substance Co-Use

Several studies focused on epidemiological trends, behavioral patterns, geographic
accessibility, initiation trajectories, and concurrent substance use associated with hookah
smoking. Findings consistently indicate that hookah use remains concentrated among ado-
lescents, college students, and emerging adults, particularly within socially
permissive environments.

Cooper et al. (2019) documented increasing rates of hookah use among adolescents and
high school students, with higher prevalence observed among males, Hispanic populations,
and individuals exposed to both high- and low-socioeconomic risk factors [1]. Pérez
et al. (2021) further reported that hookah initiation peaked between ages 18 and 24,
with significant increases occurring during the transition from adolescence to emerging
adulthood [37].

Behavioral studies also highlighted substantial patterns of poly-tobacco and concurrent
substance use. Sakthi et al. (2024) demonstrated elevated rates of co-use behaviors among
sexual minority hookah smokers, while Ebrahimi Kalan et al. (2023) identified increasing
marijuana consumption through hookah devices among U.S. adults [22,38]. These findings
suggest expanding diversification of hookah-related substance use behaviors beyond
traditional tobacco consumption.

Environmental accessibility additionally emerged as a significant contributor to
hookah use patterns. Sun et al. (2022) found that hookah lounges and tobacco retail-
ers clustered geographically near college campuses, increasing exposure and accessibility
among young adults [7]. Together, these studies emphasize the importance of develop-
mental, environmental, and behavioral influences in sustaining hookah use among young
adult populations.

3.2. Overall Synthesis of Key Findings

Across the reviewed literature, hookah smoking emerged as a multifaceted public
health concern shaped by physiological risks, psychosocial influences, sociocultural nor-
malization, and evolving behavioral trends. Although some national surveillance data
indicate modest declines in youth hookah use, young adults, particularly college students
and socially vulnerable populations, continue to demonstrate substantial rates of experi-
mentation, regular use, and poly-substance co-use. The literature consistently identified
widespread misconceptions regarding the perceived safety of hookah smoking compared
with conventional cigarette smoking, despite strong evidence linking hookah use to cardio-
vascular dysfunction, respiratory disease, carcinogenic exposure, and nicotine dependence.
Social and environmental influences, including peer networks, flavored tobacco products,
cultural identity, and the increasing accessibility of hookah lounges near college campuses,
further contribute to continued use among young adults.

Emerging trends involving electronic hookah products and marijuana use through
hookah devices additionally highlight the evolving complexity of hookah-related behaviors
and the limitations of existing tobacco regulatory frameworks (see Table 1). Overall, the
reviewed evidence underscores the urgent need for culturally sensitive public health
interventions, stronger regulatory oversight, improved risk communication, and targeted
prevention and cessation strategies aimed at reducing hookah-related harms among young
adults in the United States.
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Table 1. Characteristics of included studies organized by thematic category.

Author
(Year)

Study
Design

Sample (1) or Number
of Studies

Study
Location

Main
QOutcome

Main Findings Related to
Hookah Smoking

Physiological and Health Effects

Rezk-Hanna et al.
(2023) [27]

Randomized
crossover design

21 and 39 years of age
(n=18)
[Mean age: 26 years old]

UsS.

Electronic hookah
(e-hookah) and
circulating factors

E-hookah vaping with nicotine
significantly impairs vascular endothelial
function, while vaping without nicotine
does not cause this impairment.
Increases in heart rate and mean arterial
pressure were observed after e-hookah
with nicotine vaping, but not significantly
after e-hookah without nicotine or sham

Qasim et al. (2019) [29]

Literature Review

213 studies were cited

Texas, U.S.

Effects of hookah on
health and
cardiovascular system

Hookah smoking exposes users to elevated
levels of toxicants such as carbon
monoxide, nicotine, polycyclic aromatic
hydrocarbons, and heavy metals compared
to cigarettes, leading to comparable or
greater risks of respiratory infections, lung
diseases, oral/esophageal cancers, and a
pro-inflammatory state.
Cardiovascular effects include acute
increases in heart rate, blood pressure, and
platelet activation, as well as endothelial
dysfunction and heightened thrombotic
risk, potentially contributing to coronary
artery disease and myocardial infarction.

Masso-Silva et al.
(2022) [28]

Commentary (review)

Not reported
(14 studies were cited)

Not reported

Effect of e- hookah

Commentary discusses research findings
showing that e-hookah causes more harm
than traditional hookah smoking, which
found more profound cardiovascular
effects, higher inflammation markers and
equal nicotine delivery with e- hookah
compared to traditional hookah.
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Table 1. Cont.

Author
(Year)

Study
Design

Sample (1) or Number
of Studies

Study
Location

Main
QOutcome

Main Findings Related to
Hookah Smoking

Bhatnagar et al.
(2019) [30]

Scientific statement

Not reported

Worldwide & U.S.

Hookah smoking &
cardiovascular risks

Water pipe smoking significantly increases
cardiovascular disease risk through higher
toxic exposures than cigarettes, causing
immediate and long-term heart damage.

Patel et al. (2019) [31]

Narrative literature
review

31 studies cited

Multiple cities, U.S.

Epidemiology of hookah

Hookah smoking contains high levels of
nicotine, tar, carbon monoxide,
polyaromatic hydrocarbons, and
heavy metals
It is not safer than cigarette smoking
despite common misconceptions about
water filtration.

Increased risks of obstructive lung disease,
lung cancer, and head /neck malignancies,
with acute effects including elevated
carboxyhemoglobin and carbon monoxide
levels that surpass those from
cigarette smoking.

Psychosocial, Perception-Based, and Sociocultural Factors

Kuk et al. (2022) [32]

Secondary analysis of
nationally
representative cohort
study (Waves 1-5 from
PATH Study)

Youth never hookah use

(n = 21,968,
N = 40,343,800)

us.
(nationwide)

Perceptions on hookah

Youth who perceive hookah as neither
harmful nor addictive are significantly
more likely to initiate hookah use at earlier
ages compared to those who view it as both
harmful and addictive.

By age 18, one fourth of youth with low
harm or addiction perception had initiated
hookah use, highlighting the need for early
education on its risks.
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Table 1. Cont.

Author Study Sample (1) or Number Study Main Main Findings Related to
(Year) Design of Studies Location Outcome Hookah Smoking
Mostly prevalent geographical regions:
Middle Eastern regions, South Asia, U.S.,,
European countries
Determinants: ages, gender, ethnicity,
124 studies for cigarette smqkmg, other substance use (e.g.,
alcohol, cigarette), knowledge, stress
prevalence & Clobal Preval d : Kine hookah
Scoping 162 studies for oba revalence an management, sensation seeking, hooka
Jehi et al. (2025) [34] . . . including U.S. determinants of flavor, having friends and/or family
Review determinants; studies

had to include sample
below the age of 25

(multiple countries)

hookah smoking

members who smoke hookah, social
acceptability, intention, positive attitude,
low hookah refusal self-efficacy, curiosity,
accessibility to cafes and hookah lounges,
and lack of enforcement of prohibiting laws
were positively associated with hookah
smoking among youth

Kozachek et al.
(2025) [35]

Cross-sectional design
using an anonymous
online survey

Middle Eastern Arab
college women
(n = 406)
[Mean ages:
21 years old]

Northeastern region
of the U.S.

Prevalence of cigarette
smoking & hookah
smoking

19% reported cigarette smoking and 21%
reported hookah smoking.
Revealed that hookah smoking was
significantly higher among Arab college
women who are full-time, single, or
Muslim, belong to student organization or
religious organizations, obtain their health
information from the internet,
acculturation-heritage, higher levels
perceived stress, and more
liberal-egalitarian attitudes toward women.
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Table 1. Cont.

Author Study Sample (1) or Number Study Main Main Findings Related to
(Year) Design of Studies Location Outcome Hookah Smoking
The study assessed transitions in frequency
of hookah smoking and reasons for
. cessation and maintenance of
Secondary analysis of high-frequency use among youth and
nationally 693 youth and 4400 adult Reasons for hookah & q y use among y
. . us. . . adults using longitudinal data from the
Soneji et al. (2021) [33]  representative cohort past-year hookah . . smoking cessation :
(nationwide) . Population Assessment of Tobacco and
study (Waves 1-2 from smokers and transition Health (PATH) stud
PATH Study ealth (PATH) study.
Socializing, appealing flavors and
Perception that hookah is less harm than
cigarette influence hookah usage.
Prevalence of tobacco was 38.9% among the
population, with hookah-only smoking at
the lowest rate of 8.8%, compared to 14.5%
for cigarette-only and 15.6% for dual use.
Hookah smoking was notably higher
among Middle Eastern subgroups,
particularly Chaldeans (12.9%) and Arabs
Jamil et al. (2020) [36] Csf:sés},ez’ifg;l 671 Participants Michigan, U.S. Perception of risks of (8.6%), versus 2.8% in non-Middle Eastern

tobacco and hookah

groups.
Prevalence was elevated among students
(16.9%), youth aged 18-24 (15%), those
with high school education or higher

(9.8%), US-born individuals (7.7%), singles

(12.2%), those with incomes over $20,000
(10.8%), regular exercisers (9.6%), and
females (8.9%).
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Table 1. Cont.

Author Study Sample (1) or Number Study Main Main Findings Related to
(Year) Design of Studies Location Outcome Hookah Smoking
Behavioral Patterns and Substance Co-Use
Secondary analysis of 92ﬁ§)¥:§nt Sexual minority adults have significantly
nationally smokers: SM adults US Concurrent use of higher rates of current hookah smoking
Sakthi et al. (2024) [22] representative cohort / . substances among SM compared to heterosexuals but show
(n =200) and (nationwide)
study (Wave 4-5 from hookah smokers comparable rates of concurrent substance
heterosexual adults
PATH Study) (n = 720) use when they smoke hookah.
An estimated 23.6 million U.S. adults (9.7%)
reported ever smoking marijuana from a
Secondary analvsis of hookah device as of 2018-2019, with this
nati}; nall Y practice showing a significant increasing
Kalan et al. (2023) [38] representative }éohor ¢ 34,279 US adults US Prevalence of smoking trend from 8.9% in 2015-2016 to 9.7% in
’ S tfd (Wave 3-5 from (Wave 5) - marijuana from a hookah 2018-2019.
g ATH Study) Adults aged 25-44, with more than high
y school education, poor mental health, or
White or LGBTQ+ were more likely to
smoke marijuana from a hookah.
Hookah initiation peaks early at ages 18-24
with the largest increase at 5.8% for ever
use and 2.7% for past 30-day use between
ages 18 and 19.
Secondary analysis of Cumulative incidences of 10.5% for ever
nationality Young adults never Us Estimate the age of use, 4.7% for past 30-day use, and 1.2% for
Pérez et al. (2021) [37] representative cohort hookah users (1 = 6631; (natior.m.li de) initiation of hookgah use regular use by age 21 was also recorded.
study (Waves 1-4 from 22,669,597) Hispanic young adults were 59-182% more
PATH Study likely to initiate all three hookah use

behaviors at earlier ages compared to
non-Hispanic Whites, while non-Hispanic
Blacks showed 102-167% higher likelihood
for ever-use and past 30-day use initiation.
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Table 1. Cont.

Author
(Year)

Study
Design

Sample (1) or Number
of Studies

Study
Location

Main
QOutcome

Main Findings Related to
Hookah Smoking

Sun et al. (2022) [7]

Cross-sectional spatial
analysis study

Not reported
(spatial data for college
campuses, hookah
lounges, vape shops, and
tobacco retailers)

California, U.S.

Spatial clustering of
hookah access

Hookah lounges cluster significantly near
both community colleges (from 0.4 miles)
and 4-year colleges (from 0.2 miles)
Vape shops cluster only near community
colleges (from 0.1 mile) but not near
4-year colleges
All tobacco retailers cluster near
community colleges (from 0.5 miles) and
4-year colleges (from 1.3 miles)

Cooper et al. (2019) [1]

Systematic
Review

55 peer-reviewed articles

UsS

Hookah use among
adolescents

Rising rates of ever and current hookah use
among US youth, particularly among older
high school students, while prevalence
remains stable and low among middle
schoolers.

Socioeconomic associations are mixed, with
some high-SES indicators (e.g., parental
education, disposable income) and low-SES
proxies (e.g., no firm college plans,
free /reduced lunch eligibility) both
correlating with increased use of hookah
Older age, male gender, and elevated rates
in certain racial/ethnic groups like
Hispanics, Asians, and non-Hispanic
Whites are linked with hookah usage

Abbreviations: PATH Study: Population Assessment of Tobacco and Health Study; SM, sexual minority.
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While most of the studies examined traditional hookah/waterpipe smoking, a few
researched electronic hookah [28,39]. The examined substances are predominantly tobacco-
based, except in one study on marijuana use through hookah [38], and most highlighted
flavored products as the major impetus of hookah use. Traditional hookah (waterpipe)
products were used in 12 studies [1,3,7,22,30-33,35-38], while electronic hookah (e-hookah)
was used in three studies [28,29,39], with several studies comparing both. The ingredients
analyzed were primarily tobacco-flavored with various flavorings (most often, fruit flavor).
E-hookah ingredients commonly included propylene glycol, vegetable glycerin, and fla-
vored chemicals, with or without nicotine. Research topic areas addressed health effects
(namely cardiovascular consequences), usage patterns, co-use with other substances, geo-
graphic prevalence (including spatial concentration near college campuses), demographic
variation by ethnicity and sexual orientation, perceptions of risk, and determinants of
hookah initiation and maintenance.

3.3. Key Findings from Literature Synthesis

Hookah tobacco smoking has evolved from a culture-bound experience to a global
public health issue and several concerning trends are observed in the United States among
young adults [30,34]. Hookah tobacco smoking is increasing globally, and hookah smoking
is more common among teenagers and young adults than among adults in the United
States [1]. Hookah or waterpipe smoking, otherwise referred to by various cultural terms
like narghile, shisha, argileh, and hubble-bubble, involves inhaling tobacco through a
water-held chamber, creating a perception of filtered and therefore “safer” intake than
cigarettes [29].

The current picture of young adults in the United States regarding hookah use re-
flects a complex epidemiologic profile, showing declining traditional use coupled with a
resurgence in worrisome trends. While younger generations have shown declines in tradi-
tional use of hookahs, from 7.8% in 2018 to 2.7% in 2023, electronic hookahs (e-hookahs)
and other electronic nicotine delivery systems are now available [28,39]. However, these
declining teen rates differ from concerning lifetime exposure trends, with every use in-
creasing from 16.39% to 20.92% over the same period according to PATH Study data from
2013-2021 [32,37].

Surveillance trends in the recent past identify clustered patterns of hookah use among
youth populations. In 2024, 2.25 million middle and high school students reported current
use of any tobacco product, and a significant decline was experienced in the past year
in current hookah use (290,000 in 2023 compared to 190,000 in 2024) [1]. In adults, the
prevalence of recent waterpipe use was 0.9%, most common among the 18-44 age group
(1.5% for 18-24 years and 1.6% for 25-44 years) compared to older adults [30]. Young adults
are the primary target group for initiation and use of hookah, and college environments
are particularly high-risk settings [7]. Research consistently finds that hookah smoking
appears particularly common among college students, and one review placed estimates at
20% of U.S. college students having used hookah in the last year [1]. The popularity within
this population appears to be multifaceted, with studies indicating that past-month use of
hookah was more common than past-month cigarette use (16% vs. 12%) in some college
samples [35].

Emerging adulthood (18-25 years) provides a critical theoretical context in which to
frame patterns of hookah use [37]. Emerging adults (18-25 years) are more vulnerable
to the use of hookah than are teens or older adults, and there is empirical evidence to
indicate that decisions during this developmental stage strongly influence tobacco use
behavior [32]. Young adults who perceive emerging adulthood as a time of experimentation
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and possibility have increased risk factors for hookah use, suggesting that developmental
processes are associated with product features that create patterns of use [33].

Hookah use by future health professionals is a concern. A growing body of literature
indicates that university students are not as well-educated as they should be about making
choices to smoke hookah, with health-care student research indicating that 49% of students
had previously used or tried hookah smoking and 58% indicating they believed cigarette
smoking was more harmful than waterpipe smoking [36]. This rising trend among the
next generation of healthcare workers is unsettling for both patient health outcomes and
possible influence on patient education and public health messaging.

Hookah use today is rarely singular, and robust patterns of poly-tobacco use and other
substance co-administration are observed in young adults [33]. Around 15% of users were
currently using poly tobacco, and more than 70% of poly tobacco users were consuming
cigars, little cigars, or clove cigarettes with one or more products [22]. Another trend is the
use of hookah devices for substances other than tobacco, with an estimated 23.6 million
(9.7%) U.S. adults ever having used marijuana from 2015-2019, showing growth in alterna-
tive substance delivery systems [38].

Sex and gender minority groups demonstrate heightened risk patterns in hookah
smoking [22]. In line with research, ever and current hookah smoking in sexual minority
adults was higher than heterosexuals (ever use Wave 1: 29% and Wave 2: 31%; current
use Wave 1: 4% and Wave 2: 3%) than heterosexuals (ever use Wave 1: 16% and Wave
2: 16%; current use Wave 1: 1% and Wave 2: 1%) [39,40]. This also applies to product
modification, whereby sexual minorities experience higher percentages of sexual minority
adults modified to hookah and e-product use from 2013-2015.

One of the strongest explanations for the trends in hookah use among young adults
involves pervasive misconceptions about comparative harm compared to cigarettes [32,36].
Despite scientific evidence demonstrating drastic health risks, young adults still believe
hookah is safer than cigarettes, and hookah users consider it less dangerous than smoking
cigarettes. However, evidence indicates that hookah smoke contains a lot of the same
toxic substances found in cigarette smoke, such as nicotine, tar and heavy metals [29,30].
Studies have consistently demonstrated that hookah smoke users are exposed to 9 times
more carbon monoxide and 1.7 times more nicotine than from a single cigarette, debunking
common myths about the effectiveness of water filtration [31].

The hookah industry has adapted to regulatory pressures and changing consumer
preferences through product innovation and promotional activities [33]. Epidemiologic
evidence suggests that flavor is a strong driver of tobacco product use, including hookah,
by youth and young adults, leading to industry efforts to maintain access to flavors in the
face of regulation. The emergence of electronic hookah products represents a significant
innovation in response to regulatory constraints and consumer interest in technologically
enhanced tobacco consumption experiences [28,39].

3.4. Current Trends and Prevalence of Hookah Smoking

Hookah use in the United States between 2019 and 2025 reflects shifting demographic
and behavioral patterns. Youth engagement, once rising, has declined since 2020, with
prevalence among 12th graders falling to 2.7% by 2024 [41]. Despite this decline, hookah
remains appealing to young adults aged 18-24, particularly in college and social settings
where perceptions of reduced harm and strong social norms continue to influence use [42].

National surveillance systems provide additional insight into these trends. Youth
estimates in this section come primarily from the National Youth Tobacco Survey (NYTS),
which reported that 0.7% of middle and high school students used hookah in 2024, down
from 1.3% in 2020 and 7.8% in 2018 [20]. Among 12th graders, Monitoring the Future
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(MTF) data show a similar decline, from 27.3% in 2018 to 2.7% in 2023, reflecting the
impact of strengthened tobacco control policies [41]. These surveillance systems differ
in sampling frames and survey years, and such differences should be considered when
interpreting trends.

Adult use remains more common than youth use and is concentrated among men
and individuals living in urban, culturally diverse neighborhoods. According to the CDC
MMWR Tobacco Use Report (2025), 12.3% of adults aged 19-30 reported past-year hookah
use [43], with the highest prevalence among adults aged 25-34, who accounted for nearly
half of all adult users in 2022 [44]. Patterns of use are also shaped by socioeconomic
and regional factors: higher education and income levels are associated with increased
likelihood of hookah use [43], and prevalence is highest in Western states such as California
and Colorado, where hookah lounges and cultural visibility are more prominent [15].

Additional national surveys reinforce these patterns. NYTS and MTF both show that
while cigarette smoking has continued to decline among adolescents and young adults,
hookah use has not followed the same trajectory [45,46]. Gentzke et al. (2019) reported that
15.7% of high school students used hookah, with 26.2% of current users reporting frequent
use [47], underscoring the need for continued surveillance and targeted prevention efforts.

3.5. Health Implications and Risks of Hookah Use

A substantial and growing body of evidence from global health agencies and
peer-reviewed research highlights the serious health risks associated with hookah
smoking [15,27,48]. Despite widespread misconceptions that hookah is safer than cigarettes,
data from the CDC and WHO show that hookah smoke contains significant concentrations
of nicotine, carbon monoxide, and carcinogens—often at levels exceeding cigarettes [15,49].

Nicotine exposure from hookah smoking produces both acute and chronic physio-
logical effects. Acute nicotine effects include rapid increases in heart rate, blood pressure,
and sympathetic nervous system activation. Chronic nicotine exposure contributes to
long-term dependence, endothelial dysfunction, heightened cardiovascular risk, chronic
obstructive pulmonary disease (COPD), and various cancers [27,30]. These risks arise
from nicotine itself, independent of combustion-related toxicants. CDC data indicate that
a single hookah session results in substantially higher exposure to nicotine and carbon
monoxide than cigarette smoking. With repeated use, individuals face cumulative harms,
including impaired lung function, vascular inflammation, and heightened stroke risk [15].
Toxicological assessments further underscore these dangers. A typical 45-min hookah ses-
sion delivers approximately 802 mg of tar—nearly 37 times that of a single cigarette—and
exposes users to seven known carcinogens, 39 central nervous system depressants, and
31 respiratory irritants [29,31]. The ultrafine particulate matter generated by hookah smoke
penetrates deeply into the lungs, triggering oxidative stress, inflammation, and endothelial
dysfunction [49]. In addition, carbon monoxide inhalation elevates carboxyhemoglobin
levels beyond safe thresholds, increasing risks of hypoxia, myocardial infarction, and other
cardiovascular events [50]. Bhatnagar et al. further reinforces the link between hookah use
and cardiovascular morbidity [30].

Oral health outcomes linked to hookah use are equally concerning. A 2022 study
using PATH data published in JAMA Network Open found strong associations between
hookah use and periodontal disease, gingival bleeding, and tooth loss [51]. Reviews in
Environmental Health & Preventive Medicine highlight DNA damage in lymphocytes and
increased prenatal exposure, raising concerns about cellular degeneration and impaired
fetal development.

The harm of hookah smoke extends beyond direct users. Secondhand and thirdhand
exposure to hookah smoke presents additional risks, especially in enclosed environments.
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Thirdhand smoke (THS) refers to the persistent residue of nicotine and other toxicants that
settle onto indoor surfaces, dust, and fabrics after smoking has ceased. These residues can
re-emit into the air or undergo chemical reactions that generate new carcinogens, including
tobacco-specific nitrosamines (Jacob et al.; 2017) [52]. CDC reports (2022) identify hookah
smoke as a major contributor to indoor air pollution, exposing nonsmokers—particularly
children, older adults, and those with preexisting conditions—to elevated levels of toxic
substances [53].

Public health authorities have responded with calls for stronger regulatory oversight,
targeted educational campaigns to dispel safety myths, and integration of hookah-specific
cessation programs into broader tobacco control efforts [15,54,55]. Shared mouthpieces
also facilitate transmission of infectious diseases, including herpes simplex virus, hepatitis,
tuberculosis, and COVID-19 [15].

Recent research highlights molecular consequences of intermittent hookah use, in-
cluding epigenetic modifications and cellular injury linked to inflammation, immune
dysregulation, and increased cancer susceptibility [9]. These findings underscore the
need for comprehensive public health strategies that address both immediate and trans-
generational risks. Collectively, these findings underscore the urgency of public health
interventions targeting hookah use. The perception of hookah as a safer alternative is not
supported by current toxicological evidence and requires continued surveillance, education,
and regulation.

3.6. Regulatory Developments

The U.S. Food and Drug Administration (FDA) extended regulatory authority to
include hookah tobacco under the 2016 “Deeming Rule,” requiring manufacturers to list
ingredients, add warning labels, and refrain from false advertising [56-59]. However,
enforcement has been inconsistent, particularly for flavored hookah products that remain
widely available.

At the state and municipal levels, efforts vary. Cities like New York and San Francisco
have adopted zoning ordinances that limit where hookah lounges can operate, citing public
health concerns [60]. Meanwhile, California’s SB 793 sought to ban the sale of all flavored
tobacco products, including those used in hookah, although implementation has faced
legal challenges [61].

Some cities have also mandated ventilation requirements and age restrictions for
hookah lounges. For instance, Los Angeles County requires hookah establishments to
obtain a tobacco retailer license and comply with air quality standards [62]. Public education
campaigns are another regulatory response. The CDC’s “Tips from Former Smokers”
campaign and the FDA’s “The Real Cost” have begun incorporating messages targeting
alternative tobacco product use, including hookah.

3.7. Social and Cultural Influences

Hookah smoking is more than a method of tobacco consumption; it is a ritual-
ized social activity deeply embedded in cultural practices. The process of preparing the
hookah—selecting flavored tobacco, arranging the charcoal, and collectively sharing the
waterpipe—creates an atmosphere of bonding, relaxation, and cultural expression [63-65].
Qualitative and mixed-methods research conducted in the United States has consistently
shown that hookah smoking functions as a ritualized social activity, fostering emotional
energy, solidarity, and a sense of community among users. Jehi et al. (2024) found that
youth in Virginia and California described hookah use as a culturally expressive and so-
cially connective practice, often embedded in group rituals and shaped by environmental
norms [3]. Similarly, El Shahawy et al. (2020) reported that among ethnically diverse college
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students in New York City, hookah smoking was strongly influenced by peer networks
and social bonding, with many users engaging in the practice primarily in communal
settings [65]. National survey data further support these findings: Agaku et al. (2018)
observed that hookah use among U.S. youth frequently occurred in home-based social
environments, reinforcing descriptive norms and shared identity [66]. Collectively, these
studies underscore the symbolic and relational dimensions of hookah smoking in American
contexts; particularly for second-generation immigrants from Middle Eastern and South
Asian backgrounds, hookah smoking offers a way to reconnect with cultural roots and
traditions [3,65,66].

In addition to traditional social influences, social media plays a substantial role in
promoting and normalizing hookah use. Analyses of Instagram posts tagged with #hookah
or #shisha reveal that the vast majority (99.6%) depict hookah smoking positively, often in
luxurious, social, or nightlife settings [4]. Other studies have found that hookah-related
content on social media often overlaps with depictions of alcohol use, further glamorizing
a lifestyle associated with nightlife and social status [5].

Celebrity endorsements and media portrayals also impact youth attitudes toward
hookah use. A systematic review and meta-analysis further confirmed that exposure to
tobacco-related content on social media increases the likelihood of tobacco use among
adolescents [67]. Overall, the enduring appeal of hookah smoking lies not only in its
sensory enjoyment but also in its cultural, communal, and media-driven significance,
reinforcing its status as both a social ritual and a symbol of identity for many users.

4. Discussion

This narrative review synthesizes current evidence on hookah use among young
adults in the United States and reveals a complex interplay of behavioral, toxicological,
sociocultural, and regulatory factors that sustain its appeal. Although national surveillance
data indicate modest declines in current hookah use among adolescents, the broader
pattern reflects a shifting rather than diminishing public health burden. Lifetime exposure
continues to rise, poly-substance use is increasingly common, and marijuana use via hookah
devices is emerging as a new behavioral trend. These findings highlight the need for a
more integrated public health response that accounts for evolving patterns of use.

A consistent theme across the literature is the persistence of misperceptions regarding
the relative safety of hookah smoking. Misperceptions of reduced harm remain a central
driver of hookah use, even though toxicological evidence consistently demonstrates expo-
sure to nicotine, carbon monoxide, and carcinogens at levels comparable to or exceeding
cigarette smoke. The misconception that water filtration reduces toxicant exposure remains
widespread, even though research shows that water removes little to none of the harmful
chemicals. Addressing these misperceptions is essential for effective prevention.

Another important pattern identified in this review is the increasing prevalence of
poly-tobacco and poly-substance use. Hookah smoking rarely occurs in isolation; instead, it
is frequently combined with alcohol, cannabis, cigars, or e-cigarettes. Sexual minority adults
and young adults with indicators of poor mental health demonstrate particularly elevated
rates of concurrent use. The growing use of hookah devices to smoke marijuana—reported
by nearly 10% of U.S. adults—represents an emerging trend with unknown long-term
health implications. These findings suggest that hookah use is embedded within broader
substance-use trajectories, highlighting the need for integrated prevention strategies that
address multiple products simultaneously rather than focusing solely on tobacco.

Toxicological evidence further reinforces the urgency of addressing hookah use among
young adults. Traditional hookah smoking exposes users to substantial levels of carbon
monoxide and particulate matter due to the use of burning charcoal, while electronic hookah
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products—often perceived as cleaner or safer—have been shown to cause acute endothelial
dysfunction and cardiovascular stress. These toxicological risks remain underrecognized
in public discourse and are insufficiently addressed in current regulatory frameworks.
A reviewer correctly noted that earlier versions of this manuscript underemphasized
these toxicological mechanisms; the present discussion foregrounds them as central to
understanding the health risks associated with hookah use.

Sociocultural and environmental factors also play a critical role in shaping hookah use
patterns. Hookah smoking is often embedded in cultural traditions, particularly among
Middle Eastern and South Asian communities, where it may serve as a symbol of hospitality,
identity, or social bonding. Spatial analyses reveal that hookah lounges cluster near college
campuses, creating environments that normalize and facilitate use among young adults.
Social media further amplifies positive portrayals of hookah, with nearly all Instagram
posts tagged with hookah depicting it favorably. These sociocultural drivers highlight the
need for culturally responsive interventions that acknowledge community norms while
addressing health risks.

Regulatory gaps further complicate efforts to reduce hookah use. Although the
FDA regulates hookah tobacco, enforcement remains inconsistent, and flavored hookah
products often fall outside the scope of local flavor bans. Hookah lounges operate with
variable oversight, and ventilation standards are not uniformly enforced. These regulatory
inconsistencies create environments where hookah remains accessible, appealing, and
socially reinforced. Strengthening regulatory consistency—particularly around flavors,
charcoal use, and lounge operations—represents a critical policy priority.

Taken together, the findings of this review indicate that hookah use among young
adults is sustained by a complex interplay of misperceptions, toxicological risks, sociocul-
tural norms, and regulatory gaps. This review contributes to the literature by integrating
these dimensions into a cohesive framework and highlighting the need for multi-level
interventions that combine policy reform, targeted education, and culturally informed
public health strategies.

4.1. Recommendations to Reduce Hookah-Related Risks

The findings from this review reveal substantial gaps in regulatory policy, public
health practice, and targeted intervention strategies related to hookah use among young
adults. Unlike cigarette smoking, hookah-specific regulations remain inconsistent and
poorly defined, with no standardized guidelines governing product ingredients, device
components, or environmental safety in hookah lounges. This lack of transparency con-
tributes to persistent misconceptions about the safety of hookah smoking and limits the
effectiveness of current public health efforts. Strengthening warning labels and product
transparency is therefore essential. Standardized nicotine content labeling and explicit
addiction warnings should be required across all hookah tobacco and electronic hookah
products. Nicotine dependence is a chronic, relapsing disease with significant health im-
pacts [15], and consumers must be informed of these risks. Clear labeling may also counter
the widespread belief that hookah smoke is less harmful than cigarette smoke.

Given the developmental context of emerging adulthood—often characterized by
experimentation and identity exploration—targeted prevention campaigns must address
both product-specific misconceptions and the broader social and developmental factors
that drive hookah use. Messaging should explicitly communicate that nicotine has abuse
potential and long-term neurobiological effects, and that water filtration does not reduce
toxicant exposure. Correcting misperceptions about “smoothness” is particularly important,
as sensory cues strongly influence young adults’ risk perceptions.
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Environmental regulation is another critical area for intervention. Hookah lounges
frequently reach elevated levels of particulate matter, even when ventilation systems are
present [68]. Enforcing ventilation standards, implementing smoke-free policies, and
strengthening local licensing and zoning requirements would reduce secondhand and
thirdhand smoke exposure for both patrons and workers. These measures are especially
important in college communities, where hookah lounges cluster near campuses and serve
as social hubs for young adults.

There is also a clear need to expand cessation support, particularly for populations
with elevated risk. Young adults and sexual/gender minority groups demonstrate dispro-
portionately high rates of hookah use and poly-tobacco use. Integrating hookah-specific
content into cessation programs and developing culturally competent, tailored interven-
tions may help reduce disparities in tobacco-related harm.

From a research perspective, advancing surveillance and scientific evaluation of emerg-
ing electronic hookah devices is essential. Waterpipe toxicant profiles vary widely by device
design, heating method, and charcoal type, yet regulatory science has not kept pace with
these innovations. Longitudinal studies are needed to assess the long-term cardiovascular,
respiratory, and neurocognitive outcomes associated with both traditional and electronic
hookah use. Research should also examine transitions between hookah, e-hookah, and
other nicotine products to inform prevention and cessation strategies.

Finally, the campus environment presents unique opportunities for policy and educa-
tional interventions. Because hookah use is concentrated in college settings, campus-based
tobacco policies, environmental modifications, and targeted educational programs may
be particularly effective. However, these interventions must be designed with an under-
standing of the developmental, cultural, and social factors that shape hookah use among
emerging adults.

Together, these implications underscore the urgent need for comprehensive, culturally
sensitive, and developmentally informed public health strategies to address the rising
burden of hookah use among young adults in the United States.

4.2. Limitations

This review has several limitations and strengths. Some limitations should be con-
sidered when interpreting the findings of this review. First, formal systematic and com-
prehensive search strategies were not conducted. There may be possible selection bias in
the selection process. Second, the literature and guideline searches were conducted by
one researcher who is an expert in hookah and smoking. Selection bias, reviewer bias,
and publication bias may exist due to possible subjective interpretations. Third, a formal
methodological quality appraisal or risk-of-bias assessment was not performed, as this
review was intended to provide a broad narrative synthesis rather than a systematic evalu-
ation of evidence quality. Lastly, the heterogeneity of hookah products, contexts, and user
populations complicates efforts to develop generalizable findings.

However, this study has several strengths. First, this study provides broad and current
knowledge about hookah, which is understudied due to mistaken beliefs and judgmental
norms. Also, the data sources of this review are not only research articles but also guidelines
and statistics from federal or public health agencies to provide comprehensive and current
information. This rapid review provides meaningful information to assess where we are
now and where we should move forward.

5. Conclusions

Hookah smoking continues to pose a significant public health concern among young
adults in the United States, despite recent declines in current use among adolescents. The
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evidence synthesized in this review demonstrates that lifetime exposure, poly-tobacco use,
and marijuana use via hookah devices are increasing, indicating a shift in patterns rather
than a reduction in risk. Toxicological findings clearly show that both traditional and elec-
tronic hookah products deliver substantial levels of harmful chemicals—including carbon
monoxide, nicotine, polycyclic aromatic hydrocarbons, and heavy metals—contradicting
persistent perceptions that hookah is a safer alternative to cigarettes.

The review also highlights the influence of sociocultural norms, social media portray-
als, and the clustering of hookah lounges near college campuses, all of which reinforce
hookah’s appeal among young adults. Regulatory gaps, particularly around flavored
products, charcoal use, and ventilation standards in lounges, further contribute to ongoing
exposure and misperceptions of reduced harm.

Based on these findings, several priorities emerge. Future research should examine
longitudinal trajectories of poly-substance use, assess the toxicological profiles of emerging
e-hookah products, and evaluate culturally tailored interventions for high-risk groups such
as college students, sexual minority adults, and Middle Eastern/Arab American communi-
ties. Policy efforts should focus on closing flavor loopholes, strengthening enforcement in
commercial hookah establishments, and improving public awareness of toxicant exposure
associated with both traditional and electronic hookah use.

Overall, this review underscores the need for coordinated, evidence-informed strate-
gies that integrate policy reform, targeted education, and culturally responsive approaches
to reduce hookah-related harms among young adults.

Author Contributions: Conceptualization, D.G.E.H. and S.L.; methodology, D.G.E.H. and S.L,;
validation, L.H. and N.B.; formal analysis, D.G.E.H. and S.L.; resources, N.B.; writing—original
draft preparation, all authors; writing—review and editing, L.H.; visualization, L.H. and D.G.E.H;
supervision, D.G.E.H. and S.L. A.F. assisted with the revisions of the manuscript for 1st 2nd reviewer
as well as with the second round of revisions. All authors have read and agreed to the published
version of the manuscript.

Funding: This research received no external funding.
Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.

Data Availability Statement: The original contributions presented in this study are included in the
article. Further inquiries can be directed to the corresponding authors.

Conflicts of Interest: The authors declare no conflicts of interest.

Abbreviations

The following abbreviations are used in this manuscript:

CDC Centers for Disease Control
WHO  World Health Organization
FDA Food and Drug Administration

1. Cooper, M.; Pacek, L.R.; Guy, M.C,; Barrington-Trimis, J.L.; Simon, P,; Stanton, C.; Kong, G. Hookah use among US youth: A
systematic review of the literature from 2009 to 2017. Nicotine Tob. Res. 2019, 21, 1590-1599. [CrossRef] [PubMed]

2. Gautam, P; Sharma, E.; Kalan, M.E.; Li, W.; Ward, K.D.; Sutherland, M.T.; Cano, M.A.; Li, T.; Maziak, W. Prevalence and predictors
of waterpipe smoking initiation and progression among adolescents and young adults in waves 1-4 (2013-2018) of the Population
Assessment of Tobacco and Health (PATH) Study. Nicotine Tob. Res. 2022, 24, 1281-1290. [CrossRef] [PubMed]

3. Jehi, T,; Sabado, P,; Beeson, L.; Matta, D.; Herring, P.; Sharma, A.; Emory, K.; Serban, P. Identifying the determinants of hookah
smoking among the youth; a mixed-methods study. J. Community Health 2024, 49, 1073-1094. [CrossRef] [PubMed]

https:/ /doi.org/10.3390/tph1020007


https://doi.org/10.1093/ntr/nty135
https://www.ncbi.nlm.nih.gov/pubmed/29961895
https://doi.org/10.1093/ntr/ntac051
https://www.ncbi.nlm.nih.gov/pubmed/35196383
https://doi.org/10.1007/s10900-024-01374-1
https://www.ncbi.nlm.nih.gov/pubmed/39003669
https://doi.org/10.3390/tph1020007

Trends Public Health 2026, 1,7 21 of 23

10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Ben Taleb, Z.; Laestadius, L.I.; Asfar, T.; Primack, B.A.; Maziak, W. #Hookahlife: The rise of waterpipe promotion on Instagram.
Health Educ. Behav. 2019, 46, 106-113. [CrossRef] [PubMed]

Allem, J.-P; Escobedo, P.; Chu, K.-H.; Cruz, T.B.; Unger, ].B. Images of little cigars and cigarillos on Instagram identified by the
hashtag #swisher: Thematic analysis. ]. Med. Internet Res. 2017, 19, e255. [CrossRef]

Arshad, A.; Matharoo, J.; Arshad, E.; Sadhra, S.S.; Norton-Wangford, R.; Jawad, M. Knowledge, attitudes, and perceptions
towards waterpipe tobacco smoking amongst college or university students: A systematic review. BMC Public Health 2019, 19, 439.
[CrossRef] [PubMed]

Sun, D.L.; Schleicher, N.C.; Recinos, A.; Henriksen, L. Spatial clustering of hookah lounges, vape shops, and all tobacco retailers
near colleges. Nicotine Tob. Res. 2022, 24, 834-839. [CrossRef] [PubMed]

Kassem, N.O.F,; O Kassem, N.; Liles, S.; Jackson, S.R.; Posis, A.LB.; A Chatfield, D.; Hovell, M.E. Levels of urine cotinine from
hookah smoking and exposure to hookah tobacco secondhand smoke in hookah lounges and homes. Int. J. High Risk Behav.
Addict. 2018, 7, e67601. [CrossRef] [PubMed]

Xiong, Y.; Xi, S.; Gara, S.K; Shan, J.; Gao, J.; Zhang, M.; Shukla, V.; Wang, R.; Hoang, C.D.; Chen, H.; et al. Hookah smoke
mediates cancer-associated epigenomic and transcriptomic signatures in human respiratory epithelial cells. JTO Clin. Res. Rep.
2021, 2, 100181. [CrossRef]

Travers, ML.J.; Rivard, C.; Sharma, E.; Retzky, S.; Yucesoy, B.; Goniewicz, M.L.; Stanton, C.A.; Chen, ]J.; Callahan-Lyon, P.; Kimmel,
H.L.; et al. Biomarkers of exposure among USA adult hookah users: Results from wave 1 of the Population Assessment of
Tobacco and Health (PATH) Study (2013-2014). Int. |. Environ. Res. Public Health 2020, 17, 6403. [CrossRef] [PubMed]

Kassem, N.O.F,; O Kassem, N; Liles, S.; Zarth, A.T.; Jackson, S.R.; Daffa, RM.; A Chatfield, D.; Carmella, S.G.; Hecht, S.S.; Hovell,
M.E. Acrolein exposure in hookah smokers and non-smokers exposed to hookah tobacco secondhand smoke: Implications for
regulating hookah tobacco products. Nicotine Tob. Res. 2018, 20, 492-501. [CrossRef]

Arfaeinia, H.; Ghaemi, M.; Jahantigh, A.; Soleimani, F.; Hashemi, H. Secondhand and thirdhand smoke: A review on chemical
contents, exposure routes, and protective strategies. Environ. Sci. Pollut. Res. 2023, 30, 78017-78029. [CrossRef] [PubMed]
Moreno, M.A. Risks of hookah smoking. JAMA Pediatr. 2015, 169, 196. [CrossRef] [PubMed]

Centers for Disease Control and Prevention. Hookahs. Available online: https://www.cdc.gov/tobacco/other-tobacco-
products/hookahs.html (accessed on 16 September 2025).

Aljadani, R.H.; Algabbani, A.M.; Alamir, ].A.; Alqahtani, A.S.; BinDhim, N.F. Waterpipe tobacco chemical content, microbial
contamination, and genotoxic effects: A systematic review. Int. J. Toxicol. 2020, 39, 256-262. [CrossRef] [PubMed]

Salloum, R.G.; Asfar, T.; Maziak, W. Toward a regulatory framework for the waterpipe. Am. . Public Health 2016, 106, 1773-1777.
[CrossRef] [PubMed]

Sutfin, E.L.; Soule, E.K.; McKelvey, K.; Jenson, D. Implications and challenges for implementation of the FDA'’s final deeming rule
for waterpipe tobacco. Tob. Control 2018, 27, 347-351. [CrossRef] [PubMed]

Rezk-Hanna, M.; Maziak, W. Unsubstantiated claims by the hookah tobacco industry to exempt flavored hookah tobacco products
from flavor bans. Nicotine Tob. Res. 2025, 27, 773-776. [CrossRef] [PubMed]

Kienhuis, A.; Talhout, R. Options for waterpipe product regulation: A systematic review on product characteristics that affect
attractiveness, addictiveness and toxicity of waterpipe use. Tob. Induc. Dis. 2020, 18, 69. [CrossRef] [PubMed]

Centers for Disease Control and Prevention. Youth and Tobacco Use: Results from the National Youth Tobacco Survey; U.S. Food and
Drug Administration: Silver Spring, MD, USA, 2025. Available online: https://www.fda.gov/tobacco-products/youth-and-
tobacco/results-annual-national-youth-tobacco-survey (accessed on 5 August 2025).

Fielder, R.L.; Carey, K.B.; Carey, M.P. Hookah, cigarette, and marijuana use: A prospective study of smoking behaviors among
first-year college women. Addict. Behav. 2013, 38, 2729-2735. [CrossRef] [PubMed]

Sakthi, C.; Adolfo, A.; Warda, U.S.; Khaled, A.; Brecht, M.-L.; Rezk-Hanna, M. Disparities in substance co-use among sexual
minority and heterosexual adult hookah smokers: Findings from wave 4 (2016-2018) and wave 5 (2018-2019) of the Population
Assessment of Tobacco and Health Study. Psychoactives 2024, 3, 123-131. [CrossRef]

U.S. Food and Drug Administration. Hookah Tobacco (Shisha or Waterpipe Tobacco); Center for Tobacco Products: Silver Spring,
MD, USA, 2023. Available online: https://www.fda.gov/tobacco-products/products-ingredients-components /hookah-tobacco-
shisha-or-waterpipe-tobacco (accessed on 9 September 2025).

Nikbakhtan, L.; Hassan, J.; Pourshaban-Shahrestani, A.; Ahmadi, S.H.; Manafi, M.; Torkian, L. A method for cancer elemental risk
assessments in hookah: An example in two common types of traditional and flavored tobaccos in Iran. MethodsX 2023, 11, 102431.
[CrossRef] [PubMed]

Gassim, A.A.A.-N.; Mehmet, N.; Unal, E.; Mollahaliloglu, S. The risk of hookah smoking and sharing hookah pipe during the
COVID-19 pandemic. Public Health Toxicol. 2023, 3, 10. [CrossRef]

Tricco, A.C,; Lillie, E.; Zarin, W.; O’Brien, K.K.; Colquhoun, H.; Levac, D.; Moher, D.; Peters, M.D.].; Horsley, T.; Weeks, L.;
et al. PRISMA Extension for Scoping Reviews (PRISMA-ScR): Checklist and explanation. Ann. Intern. Med. 2018, 169, 467-473.
[CrossRef] [PubMed]

https:/ /doi.org/10.3390/tph1020007


https://doi.org/10.1177/1090198118779131
https://www.ncbi.nlm.nih.gov/pubmed/29952224
https://doi.org/10.2196/jmir.7634
https://doi.org/10.1186/s12889-019-6680-x
https://www.ncbi.nlm.nih.gov/pubmed/31029118
https://doi.org/10.1093/ntr/ntac007
https://www.ncbi.nlm.nih.gov/pubmed/35022769
https://doi.org/10.5812/ijhrba.67601
https://www.ncbi.nlm.nih.gov/pubmed/29805963
https://doi.org/10.1016/j.jtocrr.2021.100181
https://doi.org/10.3390/ijerph17176403
https://www.ncbi.nlm.nih.gov/pubmed/32887496
https://doi.org/10.1093/ntr/ntx133
https://doi.org/10.1007/s11356-023-28128-1
https://www.ncbi.nlm.nih.gov/pubmed/37306877
https://doi.org/10.1001/jamapediatrics.2014.2110
https://www.ncbi.nlm.nih.gov/pubmed/25642904
https://www.cdc.gov/tobacco/other-tobacco-products/hookahs.html
https://www.cdc.gov/tobacco/other-tobacco-products/hookahs.html
https://doi.org/10.1177/1091581820905108
https://www.ncbi.nlm.nih.gov/pubmed/32054347
https://doi.org/10.2105/AJPH.2016.303322
https://www.ncbi.nlm.nih.gov/pubmed/27552262
https://doi.org/10.1136/tobaccocontrol-2017-053634
https://www.ncbi.nlm.nih.gov/pubmed/28667092
https://doi.org/10.1093/ntr/ntae114
https://www.ncbi.nlm.nih.gov/pubmed/38902866
https://doi.org/10.18332/tid/125079
https://www.ncbi.nlm.nih.gov/pubmed/32934615
https://www.fda.gov/tobacco-products/youth-and-tobacco/results-annual-national-youth-tobacco-survey
https://www.fda.gov/tobacco-products/youth-and-tobacco/results-annual-national-youth-tobacco-survey
https://doi.org/10.1016/j.addbeh.2013.07.006
https://www.ncbi.nlm.nih.gov/pubmed/23934004
https://doi.org/10.3390/psychoactives3010008
https://www.fda.gov/tobacco-products/products-ingredients-components/hookah-tobacco-shisha-or-waterpipe-tobacco
https://www.fda.gov/tobacco-products/products-ingredients-components/hookah-tobacco-shisha-or-waterpipe-tobacco
https://doi.org/10.1016/j.mex.2023.102431
https://www.ncbi.nlm.nih.gov/pubmed/37867916
https://doi.org/10.18332/pht/168251
https://doi.org/10.7326/M18-0850
https://www.ncbi.nlm.nih.gov/pubmed/30178033
https://doi.org/10.3390/tph1020007

Trends Public Health 2026, 1,7 22 of 23

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

Rezk-Hanna, M.; Adolfo, A.; Warda, U.S.; Brecht, M.-L.; Benowitz, N.L. Association of non-daily hookah tobacco smoking and
cardiovascular disease-related exposure biomarkers among U.S. users: The Population Assessment of Tobacco and Health Study.
Prev. Med. Rep. 2023, 36, 102417. [CrossRef] [PubMed]

Masso-Silva, J.A.; Crotty Alexander, L.E. Just when we thought nothing could be worse than smoking tobacco, vaping e-hookah
proves us wrong. Chest 2022, 161, 13-15. [CrossRef] [PubMed]

Qasim, H.; Alarabi, A.B.; Alzoubi, K.H.; Karim, Z.A.; Alshbool, F.Z.; Khasawneh, ET. The effects of hookah/waterpipe smoking
on general health and the cardiovascular system. Environ. Health Prev. Med. 2019, 24, 58. [CrossRef] [PubMed]

Bhatnagar, A.; Maziak, W.; Eissenberg, T.; Ward, K.D.; Thurston, G.; King, B.A.; Sutfin, E.L.; Cobb, C.O.; Griffiths, M.; Goldstein,
L.B.; et al. Water pipe (hookah) smoking and cardiovascular disease risk: A scientific statement from the American Heart
Association. Circulation 2019, 139, E917-E936. [CrossRef] [PubMed]

Patel, M.P.; Khangoora, V.S.; Marik, PE. A review of the pulmonary and health impacts of hookah use. Ann. Am. Thorac. Soc.
2019, 16, 1215-1219. [CrossRef] [PubMed]

Kuk, A.E.; Bluestein, M.A.; Chen, B.; Harrell, M.; Spells, C.E.; Atem, F.; Pérez, A. The effect of perceptions of hookah harmfulness
and addictiveness on the age of initiation of hookah use among Population Assessment of Tobacco and Health (PATH) Youth. Int.
J. Environ. Res. Public Health 2022, 19, 5034. [CrossRef] [PubMed]

Soneji, S.; Knutzen, K.E.; Gravely, S.; Elton-Marshall, T.; Sargent, J.; Lambert, E.; Hilmi, N.; Sharma, E.; Jackson, K.J.; Wang, B.;
et al. Transitions in frequency of hookah smoking among youth and adults: Findings from waves 1 and 2 of the Population
Assessment of Tobacco and Health (PATH) study, 2013-15. Addiction 2021, 116, 936-948. [CrossRef] [PubMed]

Jehi, T.; Serban, P.; Joshi, A.; Matta, D.; Sharma, A.; Mutchler, M. Prevalence and determinants of hookah smoking among the
youth: A scoping review. Cureus 2025, 17, €79952. [CrossRef] [PubMed]

Kozachek, C.C.; Btoush, R.M. Smoking behaviors among Middle Eastern college women in the United States. |. Am. Coll. Health
2025, 73, 920-930. [CrossRef] [PubMed]

Jamil, H.J.; Albahri, M.R.A.; Al-Noor, N.H.; Al-Noor, T.H.; Heydari, A.R,; Rajan, A K.; Arnetz, J.; Arnetz, B.; Tawfiq, L.N.M.
Hookah smoking with health risk perception of different types of tobacco. J. Phys. Conf. Ser. 2020, 1664, 012127. [CrossRef]
Pérez, A.; Kuk, A.E.; Bluestein, M.A.; Chen, B.; Sterling, K.L.; Harrell, M.B. Age of initiation of hookah use among young
adults: Findings from the Population Assessment of Tobacco and Health (PATH) study, 2013-2017. PLoS ONE 2021, 16, e0258422.
[CrossRef] [PubMed]

Kalan, M.E; Jebai, R; Li, W.; Gautam, P.; Osibogun, O.; Alqahtani, M.M.; Ward, K.D.; Behaleh, R.; Bursac, Z.; Ben Taleb, Z. High
on hookah: Smoking marijuana from a hookah among adults in the United States, Population Assessment of Tobacco and Health
Study, 2015-2019. Subst. Use Misuse 2023, 58, 657—-665. [CrossRef] [PubMed]

Rezk-Hanna, M.; Rossman, M.].; Ludwig, K.; Sakti, P.; Cheng, C.-W.; Brecht, M.-L.; Benowitz, N.L.; Seals, D.R. Electronic hookah
(waterpipe) vaping reduces vascular endothelial function: The role of nicotine. Am. J. Physiol. Heart Circ. Physiol. 2024, 326,
H490-H496. [CrossRef] [PubMed]

Dobrin, D.; Means, A.; Cheng, C.-W.; Adolfo, A.; Anderson, S.; Warda, U.S.; Brecht, M.-L.; Rezk-Hanna, M. Concurrent hookah
(waterpipe) and substance use among sexual minority adults in the United States: Findings from the Population Assessment of
Tobacco and Health Study. Psychoactives 2022, 1, 89-101. [CrossRef]

Centers for Disease Control and Prevention. Youth Tobacco Product Use at a 25-Year Low, Yet Disparities Persist. Available
online: https://www.cdc.gov/media/releases /2024 /p1017-youth-tobacco-use.html (accessed on 26 September 2025).
Fitzpatrick, M. Adolescent beliefs about hookah and hookah tobacco use and implications for preventing use. Prev. Chronic Dis.
2019, 16, E05. [CrossRef] [PubMed]

Cornelius, M.E.; Loretan, C.G.; Jamal, A.; Lynn, B.C.D.; Mayer, M.; Alcantara, 1.C.; Neff, L. Tobacco product use among
adults—United States, 2021. MMWR Morb. Mortal. Wkly. Rep. 2023, 72, 475-483. [CrossRef] [PubMed]

Arrazola, R.A. Notes from the field: Tobacco product use among adults—United States, 2017-2023. MMWR Morb. Mortal. Wkly.
Rep. 2025, 74, 118-121. [CrossRef] [PubMed]

Gentzke, A.S. Tobacco product use and associated factors among middle and high school students—National Youth Tobacco
Survey, United States, 2021. MMWR Surveill. Summ. 2022, 71, 1-29. [CrossRef] [PubMed]

Patrick, M.E.; Schulenberg, J.E.; Miech, R.A.; Johnston, L.D.; O’'Malley, PM.; Bachman, ].G. Monitoring the Future Panel
Study Annual Report: National Data on Substance Use Among Adults Ages 19 to 60, 1976-2021; University of Michi-
gan Institute for Social Research: Ann Arbor, MI, USA, 2022; Available online: https://monitoringthefuture.org/wp-
content/uploads/2022/09/mtfpanelreport2022.pdf (accessed on 26 September 2025).

Gentzke, A.S.; Creamer, M.; Cullen, K.A.; Ambrose, B.K.; Willis, G.; Jamal, A.; King, B.A. Vital signs: Tobacco product use among
middle and high school students—United States, 2011-2018. MMWR Morb. Mortal. Wkly. Rep. 2019, 68, 157-164. [CrossRef] [PubMed]
Jamal, A.; Park-Lee, E.; Birdsey, J.; West, A.; Cornelius, M.; Cooper, M.R.; Cowan, H.; Wang, J.; Sawdey, M.D.; Cullen, K.A; et al.
Tobacco product use among middle and high school students—National Youth Tobacco Survey, United States, 2024. MMWR
Morb. Mortal. Wkly. Rep. 2024, 73, 917-924. [CrossRef] [PubMed]

https:/ /doi.org/10.3390/tph1020007


https://doi.org/10.1016/j.pmedr.2023.102417
https://www.ncbi.nlm.nih.gov/pubmed/37753385
https://doi.org/10.1016/j.chest.2021.08.042
https://www.ncbi.nlm.nih.gov/pubmed/35000699
https://doi.org/10.1186/s12199-019-0811-y
https://www.ncbi.nlm.nih.gov/pubmed/31521105
https://doi.org/10.1161/CIR.0000000000000671
https://www.ncbi.nlm.nih.gov/pubmed/30845826
https://doi.org/10.1513/AnnalsATS.201902-129CME
https://www.ncbi.nlm.nih.gov/pubmed/31091965
https://doi.org/10.3390/ijerph19095034
https://www.ncbi.nlm.nih.gov/pubmed/35564430
https://doi.org/10.1111/add.15250
https://www.ncbi.nlm.nih.gov/pubmed/32896050
https://doi.org/10.7759/cureus.79952
https://www.ncbi.nlm.nih.gov/pubmed/40177454
https://doi.org/10.1080/07448481.2024.2337003
https://www.ncbi.nlm.nih.gov/pubmed/38652640
https://doi.org/10.1088/1742-6596/1664/1/012127
https://doi.org/10.1371/journal.pone.0258422
https://www.ncbi.nlm.nih.gov/pubmed/34637482
https://doi.org/10.1080/10826084.2023.2177966
https://www.ncbi.nlm.nih.gov/pubmed/36786640
https://doi.org/10.1152/ajpheart.00710.2023
https://www.ncbi.nlm.nih.gov/pubmed/38133618
https://doi.org/10.3390/psychoactives1020010
https://www.cdc.gov/media/releases/2024/p1017-youth-tobacco-use.html
https://doi.org/10.5888/pcd16.180093
https://www.ncbi.nlm.nih.gov/pubmed/30629484
https://doi.org/10.15585/mmwr.mm7218a1
https://www.ncbi.nlm.nih.gov/pubmed/37141154
https://doi.org/10.15585/mmwr.mm7407a3
https://www.ncbi.nlm.nih.gov/pubmed/40048400
https://doi.org/10.15585/mmwr.ss7105a1
https://www.ncbi.nlm.nih.gov/pubmed/35271557
https://monitoringthefuture.org/wp-content/uploads/2022/09/mtfpanelreport2022.pdf
https://monitoringthefuture.org/wp-content/uploads/2022/09/mtfpanelreport2022.pdf
https://doi.org/10.15585/mmwr.mm6806e1
https://www.ncbi.nlm.nih.gov/pubmed/30763302
https://doi.org/10.15585/mmwr.mm7341a2
https://www.ncbi.nlm.nih.gov/pubmed/39418216
https://doi.org/10.3390/tph1020007

Trends Public Health 2026, 1,7 23 of 23

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

World Health Organization Study Group on Tobacco Product Regulation (TobReg). Advisory Note: Waterpipe Tobacco
Smoking—Health Effects, Research Needs and Recommended Actions by Regulators, 2nd ed.; World Health Organization: Geneva,
Switzerland, 2015; Available online: https:/ /iris.who.int/handle/10665/161991 (accessed on 29 September 2025).

Martinasek, M.P.; Ward, K.D.; Calvanese, A.V. Change in carbon monoxide exposure among waterpipe bar patrons. Nicotine Tob.
Res. 2014, 16, 1014-1019. [CrossRef] [PubMed]

Silveira, M.L.; Everard, C.D.; Sharma, E.; Lauten, K.; Alexandridis, A.A.; Duffy, K.; Taylor, E.V.; Tolliver, E.A.; Blanco, C.; Compton,
W.M,; et al. Tobacco use and incidence of adverse oral health outcomes among US adults in the Population Assessment of Tobacco
and Health Study. JAMA Netw. Open 2022, 5, €2245909. [CrossRef] [PubMed]

Jacob, P, III; Benowitz, N.L.; Destaillats, H.; Gundel, L.; Hang, B.; Martins-Green, M.; Matt, G.E.; Quintana, PJ.E.; Samet, ].M.;
Schick, S.F; et al. Thirdhand smoke: New evidence, challenges, and future directions. Chem. Res. Toxicol. 2017, 30, 270-294.
[CrossRef] [PubMed]

Centers for Disease Control and Prevention. STATE System Smokefree Indoor Air Fact Sheet. 2022. Available online:
https:/ /www.cdc.gov/statesystem/factsheets/sfia/SmokeFreelndoorAirhtml (accessed on 29 September 2025).

American Lung Association. State of Tobacco Control. 2023. Available online: https://www.lung.org/getmedia/54b62731-072e-
4aba-9734-61da097d6a89 /State-of-Tobacco-Control-2023.pdf (accessed on 9 October 2025).

National Association of County and City Health Officials. Hookah Smoking Policy Statement. 2012. Available online:
https:/ /www.naccho.org/uploads/downloadable-resources/12-03-hookah.pdf (accessed on 9 October 2025).

U.S. Food and Drug Administration. The Deeming Rule: FDA Regulation of E-Cigarettes, Cigars, and All Other Tobacco Products.
2016. Available online: https://www.fda.gov/media/97979/download (accessed on 1 October 2025).

U.S. Food and Drug Administration. Perspective: FDA’s Progress on Tobacco Product Application Review and Related En-
forcement. 2021. Available online: https:/ /www.fda.gov/tobacco-products/ctp-newsroom/perspective-fdas-progress-tobacco-
product-application-review-and-related-enforcement (accessed on 1 October 2025).

Wells, N. U.S. Food and Drug Administration (FDA) Regulation of Electronic Nicotine Delivery Systems (ENDS): Back-
ground and Selected Policy Issues; Congressional Research Service: Washington, DC, USA, 2025. Available online:
https:/ /crsreports.congress.gov/product/pdf/R/R48483 (accessed on 1 October 2025).

Fulton, V. Introduction to Tobacco Law and Regulation: Overview of the Tobacco Control Act and Deeming Regulation; Food and Drug Law
Institute: Washington, DC, USA, 2023; Available online: https:/ /www.fdli.org/wp-content/uploads/2023/10/10-1120-Welcome-
AND-Family-Smoking-Prevention-and-Tobacco-Control-Act-TCA-and-the-Deeming-Regulation.pdf (accessed on 1 October
2025).

New York City Administrative Code § 17-513.5. Non-Tobacco Hookah Establishments. Updated 2017. Available online:
https:/ /codelibrary.amlegal.com/codes/newyorkcity /latest/NYCadmin/0-0-0-203341 (accessed on 1 October 2025).
California State Legislature. Senate Bill No. 793. 2020. Available online: https://leginfo.legislature.ca.gov/ (accessed on 1 October
2025).

Los Angeles County Department of Public Health. Tobacco Retail License Requirements for Smokers” Lounges. 2021. Available
online: https:/ /publichealth.lacounty.gov/tob/docs/Tobacco%20Retail%20License/Smokers_Lounges_Info_Sheet_May_2021
_FINAL.pdf (accessed on 1 October 2025).

Asiedua, C.; Abah, E.; Asare, M. Theoretical perspectives on hookah smoking behavior: A scoping review of studies among
young adults in low- and middle-income countries. J. Community Health 2025, 50, 761-780. [CrossRef] [PubMed]

Young, E. Exploring the Social and Cultural Dimensions of Hookah Smoking. Healthcare Weekly, 15 September 2023. Available on-
line: https:/ /healthcareweekly.com/exploring-the-social-and-cultural-dimensions-of-hookah-smoking/ (accessed on 1 October
2025).

El Shahawy, O.; Park, S.H.; Rogers, E.S.; Shearston, J.A.; Thompson, A.B.; Cooper, S.C.; Freudenberg, N.; Ball, S.A.; Abrams, D.;
Shelley, D.; et al. Hookah use patterns, social influence and associated other substance use among a sample of New York City
public university students. Subst. Abus. Treat. Prev. Policy 2020, 15, 65. [CrossRef] [PubMed]

Agaku, I; Odani, S.; Armour, B.; Glover-Kudon, R. Social aspects of hookah smoking among US youth. Pediatrics 2018,
142, €20180341. [CrossRef] [PubMed]

Donaldson, S.I; Dormanesh, A.; Perez, C.; Majmundar, A.; Allem, J.-P. Association between exposure to tobacco content on social
media and tobacco use: A systematic review and meta-analysis. JAMA Pediatr. 2022, 176, 878-885. [CrossRef] [PubMed]
Naddafi, K.; Nabizadeh, R.; Rostamy, R.; Kalan, M.E.; Hassanvand, M.S.; Fazlzadeh, M. Indoor air quality in waterpipe cafés:
Exposure level to particulate matter. Env. Sci. Pollut. Res. 2019, 26, 26605-26616. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual

author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to

people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/tph1020007


https://iris.who.int/handle/10665/161991
https://doi.org/10.1093/ntr/ntu041
https://www.ncbi.nlm.nih.gov/pubmed/24642592
https://doi.org/10.1001/jamanetworkopen.2022.45909
https://www.ncbi.nlm.nih.gov/pubmed/36484986
https://doi.org/10.1021/acs.chemrestox.6b00343
https://www.ncbi.nlm.nih.gov/pubmed/28001376
https://www.cdc.gov/statesystem/factsheets/sfia/SmokeFreeIndoorAir.html
https://www.lung.org/getmedia/54b62731-072e-4aba-9734-61da097d6a89/State-of-Tobacco-Control-2023.pdf
https://www.lung.org/getmedia/54b62731-072e-4aba-9734-61da097d6a89/State-of-Tobacco-Control-2023.pdf
https://www.naccho.org/uploads/downloadable-resources/12-03-hookah.pdf
https://www.fda.gov/media/97979/download
https://www.fda.gov/tobacco-products/ctp-newsroom/perspective-fdas-progress-tobacco-product-application-review-and-related-enforcement
https://www.fda.gov/tobacco-products/ctp-newsroom/perspective-fdas-progress-tobacco-product-application-review-and-related-enforcement
https://crsreports.congress.gov/product/pdf/R/R48483
https://www.fdli.org/wp-content/uploads/2023/10/10-1120-Welcome-AND-Family-Smoking-Prevention-and-Tobacco-Control-Act-TCA-and-the-Deeming-Regulation.pdf
https://www.fdli.org/wp-content/uploads/2023/10/10-1120-Welcome-AND-Family-Smoking-Prevention-and-Tobacco-Control-Act-TCA-and-the-Deeming-Regulation.pdf
https://codelibrary.amlegal.com/codes/newyorkcity/latest/NYCadmin/0-0-0-203341
https://leginfo.legislature.ca.gov/
https://publichealth.lacounty.gov/tob/docs/Tobacco%20Retail%20License/Smokers_Lounges_Info_Sheet_May_2021_FINAL.pdf
https://publichealth.lacounty.gov/tob/docs/Tobacco%20Retail%20License/Smokers_Lounges_Info_Sheet_May_2021_FINAL.pdf
https://doi.org/10.1007/s10900-025-01449-7
https://www.ncbi.nlm.nih.gov/pubmed/40048110
https://healthcareweekly.com/exploring-the-social-and-cultural-dimensions-of-hookah-smoking/
https://doi.org/10.1186/s13011-020-00283-5
https://www.ncbi.nlm.nih.gov/pubmed/32859230
https://doi.org/10.1542/peds.2018-0341
https://www.ncbi.nlm.nih.gov/pubmed/29967055
https://doi.org/10.1001/jamapediatrics.2022.2223
https://www.ncbi.nlm.nih.gov/pubmed/35816331
https://doi.org/10.1007/s11356-019-05546-8
https://www.ncbi.nlm.nih.gov/pubmed/31290048
https://doi.org/10.3390/tph1020007

	Introduction 
	Materials and Methods 
	Results 
	Characteristics of Included Literature 
	Studies Focused on Physiological and Health Effects 
	Studies Focused on Psychosocial, Perception-Based, and Sociocultural Factors 
	Studies Focused on Behavioral Patterns, Epidemiology, and Substance Co-Use 

	Overall Synthesis of Key Findings 
	Key Findings from Literature Synthesis 
	Current Trends and Prevalence of Hookah Smoking 
	Health Implications and Risks of Hookah Use 
	Regulatory Developments 
	Social and Cultural Influences 

	Discussion 
	Recommendations to Reduce Hookah-Related Risks 
	Limitations 

	Conclusions 
	References

