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Abstract: Tobacco smoking remains one of the most significant risk factors

Rec‘:ir‘:;fil.e;‘;tz"gn 6 influencing the susceptibility to and progression of periodontal disease, as it
Accepted: 15.04.2026 adversely affects host immune response and compromises treatment outcomes.

Published: 17.04.2026 Emerging evidence suggests that electronic nicotine delivery systems (ENDS)
may exert biological effects on oral tissues comparable to those associated with
conventional tobacco smoking. The use of ENDS has risen markedly in recent
years, particularly among adolescents and current or former tobacco users. This
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Quick Response Code growing prevalence underscores the urgent need to increase awareness among
™ healthcare professionals and the general population regarding the risks
associated with nicotine exposure and its potential impact on oral health.

Tobacco use continues to represent a substantial global public health burden.
This narrative review provides a comprehensive overview of tobacco and
:15' nicotine-containing products, highlighting their role in the pathogenesis of
periodontal disease and discussing their implications for clinical management.
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INTRODUCTION frequently perceived as a less harmful alternative to
traditional smoking. Some evidence also suggests that

) Per1odon'tal health 18 defined as 'the absenpg of they may assist in smoking cessation, although their
inflammatory periodontal disease, meaning no clinical long-term health effects remain under investigation
signs of gingivitis, periodontitis, or other periodontal (Holliday et al., 2021).

conditions. The European Federation of Periodontology ’
(EFP) has identified modifying factors defined as agents
or conditions that alter an individual's response to
subgingival biofilm including systemic diseases, tobacco

From an epidemiological perspective, tobacco
consumption continues to represent a significant public
. o ; o health concern. According to the 2022 National Health
use, and certain medications (Vargas Casillas & Yaifiez and Nutrition Survey (ENSANUT), the prevalence of
Ocampo, 2021). tobacco use among adolescents in Mexico was 4.6%,

) . with higher rates reported in males (6.7%) than in

Tobacco use remains the leading cause of females (2.5%). Additionally, 3.7% of adolescents

preventgble 1 m%rblilti ?mdl .m]i)rftallty }Vor}idm%fﬁ reported the use of electronic cigarettes. Among adults,
surpassing all other behavioral risk factors. Its armiu tobacco consumption remains considerable, reinforcing
effects extend to oral health, where tobacco users exhibit the persistent burden of nicotine-related products on

a higher prevalence of periodontal diseases and often population health (Gonzdlez & Fernéndez, 2018).
demonstrate poorer responses to periodontal therapy

compared with non-smokers (Chaffee ef al., 2021). Several studies have examined the association

between different tobacco products and periodontal
conditions. Evidence indicates that various patterns of
tobacco use are linked to a higher prevalence of gingival
disease and poorer periodontal health compared with
individuals who have never smoked. These findings are
consistent with previous research demonstrating a strong

In recent years, nicotine-containing products
have diversified, with electronic cigarettes emerging as
one of the most widely used alternatives to conventional
tobacco products. Over the past decade, these devices
have experienced a marked increase in popularity and are
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relationship between tobacco exposure and the
development and progression of gingival and periodontal
diseases (Vora & Chaffee, 2019).

Therefore, the aim of this review is to identify
and synthesize the effects of tobacco product use on
periodontal health. To achieve this objective, a literature
search was conducted in the PubMed/MEDLINE
database, and 27 articles published between 2019 and
2024 met the predefined inclusion criteria.

Electronic Nicotine Delivery Systems (ENDS):
Characteristics and Public Health Concerns

ENDS are devices composed of a power source,
a heating element, and a reservoir or cartridge containing
a liquid solution with nicotine and flavoring agents.
Their popularity has increased substantially, particularly
among young adults aged 18 to 24 years, a trend partly
attributed to marketing strategies in retail settings and
social media platforms. Nicotine exposure during brain
development may lead to long-term neurobiological
changes, increasing susceptibility to addiction (Kumar et
al., 2019; Rahal et al., 2019).

Battery malfunction in electronic cigarettes has
been associated with explosions and burns affecting the
oral cavity. These findings highlight the need for public
health policies that promote smoking cessation while
restricting marketing strategies, such as point-of-sale
product displays that may undermine efforts to quit
(Rossheim et al., 2019; Mantey et al., 2019).

Effects on the Periodontal Microbiota

Toxic substances present in tobacco smoke alter
the immune system. Tobacco smoke contains small
amounts of microbial components, including bacterial
lipopolysaccharide (LPS), which may further modulate
host immune responses to exogenous antigens. These
elements promote chronic inflammation of the mucosal
membranes and alter the innate immune response to
foreign substances. The effects on immunity may be both
inflammatory and suppressive, and the overall outcome
depends on several factors, including the quantity and
type of tobacco used, the route of exposure, and the
presence of other interacting factors that influence
immune cell function. Furthermore, tobacco smoke
negatively affects the immune response in the oral
cavity, contributing to the development of periodontal
disease and oral cancer (Lee ef al., 2012).

Smoking is known to have significant effects on
the oral microbiota, which may contribute to the
deterioration of oral health. Under normal conditions, the
oral cavity harbors hundreds of bacterial species—both
commensal and pathogenic—that form well-balanced
polymicrobial communities adhering to oral surfaces as
biofilms. However, the persistent habit of smoking
disrupts this microbial balance. Common commensal
streptococcal species include Strepfococcus gordonii,
Streptococcus mitis, and Streptococcus oralis. These

microorganisms live in symbiosis with the host and act
as antagonists against pathogenic strains. Several studies
have shown that smoking reduces salivary flow, alters its
composition, and lowers salivary pH, thereby promoting
the proliferation of Streptococcus mutans and
Porphyromonas gingivalis. In dental caries, S. mutans
plays a predominant role in its development, whereas P.
gingivalis is strongly associated with the progression of
periodontitis. (Nelson ef al., 2019).

Based on demographic data and tobacco-related
habits, including the use of electronic cigarettes (vaping
devices), oral colonization by Candida albicans was
found to be significantly higher among conventional
cigarette smokers and electronic cigarette users
compared with individuals who had never smoked.
These findings highlight the importance of investigating
the effects of vaping on oral health. Although electronic
nicotine delivery systems (ENDS) are often considered a
less harmful alternative to conventional tobacco, they
may still disrupt the oral microbial balance and promote
opportunistic infections such as candidiasis (Mokeem et
al., 2019).

Infection with Porphyromonas gingivalis is
observed in most individuals, regardless of smoking
status. In contrast, Treponema denticola infection shows
a higher prevalence among smokers. Smoking cessation
in patients with periodontal disease may contribute to
restoring a more favorable microbial balance, which is
essential for maintaining oral health (Hanioka et al.,
2019).

Saliva is the first biological fluid to come into
contact with tobacco smoke and electronic cigarette
aerosols and plays a critical role as a primary defensive
barrier against potentially harmful chemical and
microbial components. Both smoking and vaping can
alter the salivary microbiota, reduce its antibacterial
properties, and promote the growth of pathogenic
microorganisms. This microbial imbalance not only
negatively affects the oral cavity but may also have
systemic implications. Some studies have reported
reductions in diastolic blood pressure and pulse rate,
possibly related to the vasodilatory effects of nicotine
and other chemical compounds present in these products.
(Cichonska et al., 2019; Veldheer et al., 2019).

Effects on the Periodontium and Adverse Symptoms

Electronic cigarettes may cause visible changes
in tooth color, affecting dental aesthetics. The aerosol
generated from e-liquids containing varying levels of
nicotine and flavoring agents has been shown to alter
enamel color. For example, menthol- and tobacco-
flavored e-liquids may reduce the yellowish tone of
enamel compared with unflavored liquids, whereas
conventional tobacco smoke is more commonly
associated with enamel staining (Pintado-Palomino et
al., 2019).
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Among individuals who smoke, the most
frequently reported symptoms include cough, dry mouth
or throat irritation, dizziness, headache, shortness of
breath, and altered taste perception. Tobacco use has also
been associated with changes in the oral mucosa and the
oral microbiome. A nationally representative cross-
sectional telephone survey conducted among 4,964 U.S.
adults aged 18 years and older found that most electronic
cigarette users reported at least one symptom, most
commonly cough, dry mouth, and throat irritation (King
et al., 2019). Individuals who had quit smoking and were
using electronic cigarettes were less likely to report
adverse symptoms compared with current smokers;
however, differences were also observed when compared
with never-smokers (King et al., 2019; Yang et al.,
2020).

Cytotoxic substances released during tobacco
inhalation directly affect the periodontium through
exposure to smoke and indirectly through harmful
compounds transported via the bloodstream. These
substances induce both local and systemic alterations
that exert a cumulative effect on periodontal tissues.
Their impact is generally described through three
principal mechanisms: microbiological, immunological,
and physiological (Vora & Chaffee, 2019).

Clinical and radiographic parameters associated
with periodontal and peri-implant health tend to be more
unfavorable in both electronic cigarette users and
conventional smokers compared with non-smokers.
Additionally, elevated levels of proinflammatory
cytokines (IL-1, IL-6, IL-8, TNF-a, IL-12, IFN-y, and
IL-18) have been reported in these individuals (Huilgol
etal., 2019).

Interaction of Inflammatory Cytokines and
Immunological Changes Associated with Tobacco
and ENDS Use

Cytokines play a central role in the
inflammatory processes associated with tobacco use.

Interleukin-1p (IL-1B) promotes both local and systemic
inflammation by activating macrophages and recruiting
inflammatory cells. Interleukin-6 (IL-6) exhibits both
proinflammatory and anti-inflammatory properties, and
elevated levels have been associated with cardiovascular
and pulmonary diseases in smokers. Interleukin-8 (IL-8),
a chemokine responsible for neutrophil recruitment,
contributes to tissue damage in the respiratory system.
Tumor necrosis factor-alpha (TNF-a)), which increases
with tobacco exposure, promotes pulmonary tissue
destruction and is involved in the development of chronic
obstructive pulmonary disease (COPD). Interleukin-12
(IL-12) and interferon-gamma (IFN-y) further aggravate
chronic inflammation through activation of T cells and
macrophages, while interleukin-18 (IL-18) stimulates
the production of IFN-y and other -cytokines.
Collectively, these immunological alterations are
associated with chronic lung damage, increased
cardiovascular risk, oxidative stress, and exacerbation of
generalized tissue injury (de Oliveira et al., 2012).

Tobacco use and vaping have significant effects
on periodontal health, including alterations in the oral
microbiota and immune response. Vaping has been
shown to negatively affect periodontal tissues through
the release of toxic metals such as nickel, lead, and
chromium from device components, directly influencing
inflammation and tissue repair (Rule & Olmedo, 2018).
Chronic exposure to these metals may induce vascular
inflammation, increase oxidative stress, and impair
endothelial function, all of which are key factors in the
development of cardiovascular and periodontal damage.
Inhalation of metal contaminated aerosols can also
trigger systemic inflammatory responses that may
exacerbate pre-existing inflammatory conditions,
including periodontal diseases (Rule & Olmedo, 2018).
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Fig. 1: Interaction of inflammatory cytokines associated with tobacco smoke and electronic nicotine delivery

systems (ENDS)
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DiSsCcuUSSION

The Experimental Tobacco Marketplace, an
online research platform designed to simulate purchasing
behaviors using a virtual budget, has provided valuable
insights into tobacco product consumption patterns. This
tool allows researchers to evaluate potential harm
reduction strategies and assess how alternative nicotine
products, including electronic cigarettes, may influence
smokers’ decisions to substitute or reduce conventional
cigarette consumption (DeHart et al., 2019).

An increasing body of evidence suggests that
some adult smokers use electronic cigarettes in attempts
to quit smoking or reduce conventional cigarette
consumption (Berry et al., 2019). However, electronic
cigarette use has also been associated with poorer
perceptions of physical and mental health, particularly
among younger adults. Vaping has been linked to
negative self-reported health status, reduced emotional
support, dissatisfaction, and perceived stress. Nicotine
exerts multiple effects on the central nervous system that
explain its highly addictive nature. One of its primary
mechanisms involves stimulation of dopamine release,
producing sensations of pleasure and well-being. This
neurochemical response plays a central role in the
development of nicotine dependence (Al Rifai et al,
2020).

This phenomenon may represent an emerging
public health concern associated with tobacco and
nicotine product use. Its impact extends beyond
pulmonology and involves multiple medical disciplines
that were not previously directly associated with
tobacco-related conditions (Tzortzi et al., 2020).

Due to the well-established health risks of
smoking, many countries have implemented tobacco
control policies that restrict or prohibit tobacco use in
public spaces. These measures not only protect non-
smokers from secondhand smoke exposure but also
create  supportive environments for individuals
attempting to quit smoking (Jeong et al., 2020).

The impact of tobacco and vaping on
periodontal health remains a subject of ongoing debate.
Both conventional tobacco products and ENDS pose
significant threats to periodontal tissues, although
through partially distinct mechanisms. This literature
review synthesizes current evidence regarding the global
effects of these substances on periodontal health.

Given this evidence, it is essential for dental
professionals to be well informed about the risks
associated with tobacco and nicotine-containing
products. Understanding their impact on periodontal
health is critical for early identification of at-risk
patients, appropriate risk assessment, and the
implementation of preventive and therapeutic strategies
aimed at reducing tobacco-related oral health
complications.

CONCLUSION

The reviewed evidence indicates that both
conventional cigarette smokers and electronic cigarette
users are at increased risk of developing periodontal
disease. Published reports highlight that tobacco smoke
and electronic nicotine delivery systems exert similar
periodontal and systemic effects. The European
Federation of Periodontology (EFP) supports this
position, emphasizing that both forms of nicotine
consumption are harmful to oral and gingival health. It is
essential that healthcare professionals are adequately
trained to address these risks and to actively promote
smoking and vaping cessation among their patients.
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