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ABSTRACT
Smoking is recognised as a risk factor for human health. It is related to many problems like respiratory
problems, cardiovascular disease, cancer, etc. Smoking is associated with incidence of gingivitis,
periodontitis, epithelial malignancy in the oral cavity. It increases the number and depth of periodontal
patients. Loss of tissue strength caused due to harmful compounds like tobacco, increase gingival
recession and changes to the oral cavity. Prevalence of moderate and severe diseases are higher in smokers
than non-smokers. Smoking affects both gingival epithelium and connective tissue. Density of blood
vessels is decreased in smokers. Effect of smoking on vascular status is caused by nicotine compounds.
This review was done based on the articles obtained from various platforms like PubMed, PubMed central
and Google Scholar. They were collected with a restriction in time basis from 2000-2020. The inclusion
criteria were original research papers. In vitro, studied among various conditions and articles that contain
pros and cons. Exclusion criteria came into account for review articles, retracted articles and articles of
other languages. All the articles are selected based on the effect of smoking on gingival health. Thus,
smoking results in various oral health problems like incidence of gingivitis, periodontitis, epithelial
malignancy in the oral cavity. It affects gingival recession and changes to the oral mucosa. This review
article gives knowledge about the correlation between smoking and health of gingival treatment with
various dental problems.
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INTRODUCTION
Smoking is recognised as a risk factor for human health. It is related to many problems like respiratory
problems, cardiovascular disease, cancer, etc. Smoking is associated with incidence of gingivitis,
periodontitis, epithelial malignancy in the oral cavity. It increases the number and depth of periodontal
patients. Loss of tissue strength caused due to harmful compounds like tobacco, increased gingival
recession and changes to the oral mucosa. Prevalence of moderate and severe diseases are higher in
smokers than non-smokers. Smoking affects both gingival epithelium and connective tissue. Smokers have
a blood vessel of about <0.5𝛍 diameter less than non-smokers said by Hassan Semyari (Jalayer Naderi et
al., 2015). Sreedevi et al. (2012) showed that the density of blood vessels are decreased in smokers. The
researchers believe that the effect of smoking on vascular status is caused by nicotine compounds.
Nicotine stimulates the production of adrenaline and noradrenaline that causes vasoconstriction and this
leads to the decrease of bleeding. Decrease in the capillary diameter and the density of blood vessels in
gingival tissues of smokers explains the reduction of gingival index. Inflammatory responses are changed
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in smokers and causes the reduction of redness and bleeding. These signs are clearly mild in smokers.
Cessation of bleeding causes the increase in gingival bleeding in smokers as non-smokers.
Many different research topics have been discussed. There has been a study for checking the condition or
the health of the periodontal ligament (Haber et al., 1993; Pindborg, 1947). There is a difference in tissue
changes of the gingiva and connective tissue that are different in smokers and non-smokers (Kasper et al.,
2015). There are a lot of effects on gingiva related to smoking such as the ability to heal(Prasanna and
Gheena, 2016), decrease in the proinflammatory cytokines and chemokines (Lung et al., 2005), blood
vessel density, lumen area (Harrita and Santhanam, 2019). Harmful compounds like nicotine, tobacco, are
all leads to the causation of the periodontitis disease (Rai and Rai, 2012).
This review is to summarise the effect of smoking on the health of gingiva. Various factors that are present
in and around the gingiva are responsible for the health of the gingiva like plaque index, periodontal
health, periodontal risk factor, and gingival crevicular fluid (Hema Shree et al., 2019). Gingival crevicular
fluid volume and vessel present in gingiva and the blood flow rate is responsible for the health of the
gingiva. Systematically review articles from pubmed and appraise.
METHODOLOGY
This review was done based on the articles obtained from Various platforms like PubMed, PubMed central
and Google scholar. They were collected with a restriction in time basis from 1970-2020. The inclusion
were original research papers, in vitro studied among various conditions and articles that contain pros and
cons. Exclusion criteria came into account for review articles, retracted articles and articles of other
languages. All the articles were selected based on the effect of smoking on gingival health. They are
determined by article title, abstract and complete article. When article holder websites were analyzed on
the topic of effect of smoking on gingival health, more than 2000 articles and based articles were found,
when it was shortlisted based on the inclusion and exclusion criteria, the number of articles were lowered
to 130 articles. When timeline and other factors were quoted only 29 articles came into play. This article
is reviewed from the 29 articles collected. Quality of articles used was assessed using a quality assessment
tool and graded as strong, moderate and weak. The level of evidence of the reviewed articles were
categorized as per the criteria of the centre for evidence - based medicine, Oxford, United Kingdom
(CEBM, 2011).
Effect of smoking on gingiva
Histopathological changes in gingival epithelium and connective tissue are different in smokers and nonsmoker (Kasper et al., 2015). Periodontal disease is the most chronic disease in adults. Smoking is an
environmental risk factor that results in periodontitis. Impaired immune response compromises periodontal
tissue for the ability to heal (Prasanna and Gheena, 2016). Smoking affects neutrophils function,
prevention, elimination, periodontal pathogens in heavy smokers, is very reactive to oxygen species
release and oxidative stress mediated tissue damage. Studies have shown that smokers exhibited decreased
several proinflammatory cytokines and chemokines and the regulators of helper-T-cells and natural killer
cells (Kasper et al., 2015; Palmer et al., 2005) (Johnson et al., 2010). It reflects the immunosuppressant
effects in smoking. Smoking causes a strong suppressive effect in gingival bleeding (Dietrich et al., 2004).
Smoking exerts a strong chronic dose dependant suppressive effect of gingival bleeding on probing.
Cigarette smoking is a significant risk factor for pathogenesis of periodontal disease that influence both
sub gingival microbiota in the host’s response. Influence of smoking is related to the amount of gingival in
crevicular fluid during the experiment of gingivitis (Cappuyns and Mombelli, 2003). Results indicate that
smoking interferes with cytokine production. Smokers have decreased inflammatory response, plaque
formation and reduced gingival bleeding (Uma et al., 2020). Gingival bleeding response in plaque is
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significantly suppressed in cigarette smokers. Gingival vessels are less compared to inflamed gingival
tissues in smokers than with healthy gingival tissues in non-smokers. Blood vessel density and blood
vessel lumen area are higher in non-smokers compared to smokers (Kumar and Faizuddin, 2011).
Mirbood(Kumar and Faizuddin, 2011) studied vessel density and vestibular gingiva in smokers and nonsmokers using immunohistochemistry and found a decreased vessel density in smokers. Smoking produces
an increase in gingival crevicular fluid flow rate that reflects changes in blood flow that has been known to
produce nicotine (Palati et al., 2020). Smoking influences the thickness of marginal gingival epithelium is
shown by Cunha (Cunha et al., 2000).
Periodontitis
Prevalence of periodontitis is 2 to 20 times higher in smokers. Hyperplasia and mild dysplasia could occur
(Abitha and Santhanam, 2019). Loss of tissue due to harmful compounds like tobacco, causes gingival
recession changes in oral mucosa (Rai and Rai, 2012). The pathogenic mechanism in tissue degradation of
periodontitis in smokers is different from non-smokers (Hannah et al., 2018). Potential biological
mechanisms of smoking can cause widespread systematic effects and increased susceptibility to
periodontitis (Palati et al., 2019). Smoking causes the severity of periodontitis in older adults who have a
strong association with smoking and periodontitis (Gunasekaran and Abilasha, 2016). In a study, assessing
the periodontal status of loss of teeth in smokers and non-smokers in Belgium city concluded that smoking
is associated with higher plaque and calculus deposits (Sarbeen et al., 2016).
Histopathological features of gingiva in smokers
Smoking affects epithelium and the connective tissue of gingiva(Takei and Carranza, 2012). Smoking
increases epithelial changes at the early phases of dysplasia, decreasing the inflammatory action (Sheriff et
al., 2018). Gingival blood flow is lost in smokers compared to non-smokers. Smoking affects periodontal
tissues, vascular and immunological response of the body (Novak et al., 2012). Smoking has an effect on
gingival blood vessels (Harrita and Santhanam, 2019). The reduction in clinical inflammation signs
confirmed by a decrease in gingival bleeding on probing, tissue redness, oedema and the amount of blood
vessels in the marginal gingival tissues causes vascular changes in the endothelium damaged by smoking
(Biddle et al., 2001). The age of the subjects in the study matched as gingival vasculature and age
associated (Giannopoulou et al., 2003).
Levels of chemokine and cytokines
Chemokine and cytokine are at elevated levels in smokers. Smokers exhibited decreased pro inflammatory
cytokines and chemokines, regulators of helper T cells and natural killer cells, (Lung et al., 2005). It
reflects immunosuppressive effects and susceptibility of periodontitis (Ahad and Gheena, 2016). Exhibit
decrease in several pro inflammatory cytokines and chemokines profiles (Sukumaran and Padavala, 2018).
Immunosuppressive effects enhanced susceptibility periodontitis (Manohar and Abilasha, 2019;
Sukumaran and Padavala, 2018).
Tobacco as a reason for the health of gingiva
Tobacco smoking is a risk factor for major periodontal problems and smoking demonstrates that it reduces
inflammatory signs of vasoconstriction and increased gingival epithelium thickness (Soder et al., 2002).
Reduction in clinical inflammation in smokers as a metabolism of nicotine, a byproduct in peripheral
constrictive gingival vessels. Cigarette and tobacco usage is considered a numerous disease outbreaks,
many had developed in developing countries (Nociti et al., 2015). Reduction in bleeding on probing
evokes inflammatory response and plaque accumulation among smokers (Rivera-Hidalgo, 2003). Several
studies say tobacco smoking is an important risk factor for the development of severity and inflammatory
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periodontal disease (Dalle-Donne et al., 2020). Oral health is related to quality of life to assess the
perceived oral health by means of one question. Self-assessments of oral health were associated with
clinical characteristics. (Cunha et al., 2000).
Gingival epithelium
Nicotine increases the rate of proliferation of gingival epithelium and increasing epithelial thickness in
smokers. Smokers possess more gingival inflammation. (Kumar et al., 2015). Epithelial cells acting as a
mechanical barrier can reduce but not completely eliminate the deleterious effect of nicotine on gingival
fibroblast (Imamura et al., 2016).
DISCUSSION
Histopathological changes in the epithelium of the gingiva and connective tissue are different in smokers.
Smoking affects both the epithelium of the gingiva and connective tissue. Smokers have blood vessel of <
0.5𝛍 diameter less inflammatory cells than non-smokers. Smoking increases the changes in the epithelium
at early stages of Dysplasia (Kasper et al., 2015; Takei and Carranza, 2012). Inflammatory cells are less in
smokers. Blood vessel density is reduced in smokers (Papapanou, 1996). It affects functions of
neutrophils, prevention, elimination of periodontal pathogens in smokers, release of reactive oxygen
species and oxidative stress mediated tissue damage (Biddle et al., 2001). Several studies indicate that
tobacco smoking is a dangerous risk factor for the development and severity of periodontal disease (DalleDonne et al., 2020).
The limitations of this study is that it includes a different study population and a wide range of studies.
The future scope focuses on how to treat patients with smoking habits, nicotine and tobacco users well and
information on how to manage these kinds of patients with dental issues would be supported in the
treatment plan.
CONCLUSION
This review article gives knowledge about the correlation between smoking and health of gingival
treatment with various dental problems. Smoking thus results in various oral health problems such as
gingivitis, periodontitis and epithelial malignancy. It affects recession in gingiva and causes changes to the
oral mucosa.
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Table 1 : Description of included studies:

S.No Name of the Author

Year Type
study

of Points taken

Level of
evidence

1

Dr. Johnson Prakash 2017 Research
(Johnson et al., 2010)

Histological evaluation

Level 3

2

Srikant
Natarajan 2015 Case
(Srikant Natarajan, et al)
Study

Histomorphometric analysis

Level 2

3

Hassan
Semyari (Jalayer Naderi
et al., 2015)

2015 Research

Impact of
gingiva

4

Priyanka
Prakash (Dietrich et al.,
2004)

2014 Case
Study

Histomorphometric
and Level 3
immunohistochemical study

5

Maddipati
Sreedevi 2012 Case
(Sreedevi et al., 2012)
Study

Histopathological study

Level 1

6

D. K. Gautam (Novak et
al., 2012)

Effect of cigarette smoking

Level 2

7

Vijaya kumar (Kumar 2011 Research
and Faizuddin, 2011)

Histological study

Level 3

8

Cunha (Cunha et al., 2007 Case
2000)
Study

Quality of gingiva

Level 3

9

Gloria Calsina (Dalle- 2002 Research
Donne et al., 2020)

Effect of smoking

Level 2

10

Andrea
Mombelli 2002 Case
(Cappuyns
and
Study
Mombelli, 2003)

Effect of nicotine in the
production fibroblast.

Level 1

2011 Research

smoking

on Level 2
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