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Summary: Tobacco is one of the most important risk factors for oral diseases, including oral cancer, oral mucosal lesions
and periodontal diseases. There is substantial evidence suggesting that the risk of oral diseases increases with frequent use
of tobacco and that quitting smoking results in reduced risk. In this article, the influence of cigarette smoking on the periodontium will be discussed, giving importance to the effects on immune responses, alveolar bone loss, periodontal pathogens and briefly outlining the negative effects of smoking on wound healing and periodontal treatment procedures.
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Introduction
The manifestation and progression of periodontitis,
a multifactorial disease with microbial dental plaque as the
initiator, is influenced by a variety of determinants and factors. They include subject characteristics, social and behavioral factors, systemic factors, genetic factors, tooth-related
factors, microbial composition of dental plaque and other
emerging factors (29). Cigarette smoking is a significant risk
factor for periodontal disease (33), demonstrated by an increased loss of attachment (2,16,31), development and progression of periodontal inflammation (13,17) and increased
gingival recession (28). It has been estimated that smoking
accounts for half of all periodontal diseases. There is epidemiological evidence which shows that cigarette smoking is
a stronger risk factor for the presence of periodontitis compared to the presence of certain suspected periodontal pathogens (10). The number of cigarettes smoked per day is
a major risk-determining factor, doubling the risk for those in
the lowest consumption category and increasing it sixfold in
the subgroup smoking more than thirty cigarettes per day
(34,38). Former smokers have lower rates of periodontitis
than present smokers (1,9,18,23,32,37,38). Longitudinal studies indicate that periodontal disease may progress faster in
smokers in comparison to non-smokers (5,38). Further research on this topic is necessary to expand the spectrum of
knowledge acquired up to this point and to apply it clinically.

Effects on immune response
Smoking affects various aspects of the host immune response, and the mechanisms by which smoking enhances
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periodontal degradation are said to be the cumulative effect
of elevating putative periodontal pathogens and modulating
the host immune response (10,34,37). The composition of
bacterial plaque is not altered by smoking but it has been
observed that the host’s response to bacterial plaque is disturbed (25). Chronic periodontitis is said to be influenced
by an interaction of host immune mechanisms and environmental factors (12). Experimental studies on plaque-induced gingivitis in humans suggest that clinical signs of
gingival inflammation, namely redness, bleeding and exudation, are not as prominent in smokers as in non-smokers
(24,36). Even though the primary etiology of periodontal
disease is bacteria, the host response determines a patient’s
susceptibility to disease. There is enough evidence, indicating that smoking affects the innate and immune host
responses (4,18,22). It has been observed that the hemorrhagic responsiveness of the periodontium is lowered in
smokers compared to non-smokers (6). The findings of decreased inflammation and reduced gingival crevicular fluid
volumes in smokers compared to non-smokers suggest that
smoking impairs gingival blood flow. Although smokers actually have significantly higher numbers of neutrophils, the
first line of defense against bacterial infection, their function is impaired in peripheral circulation. Neutrophils have
shown decreased chemotaxis, phagocytosis, and adherence
in smokers. Integrin expression and protease inhibitor production is also affected (18). On the other hand, exposure
of unstimulated neutrophils to smoke has been shown to
elevate the oxidative burst, which could enhance tissue destruction through direct toxic effect.
Antibody production is another protective host mechanism that is altered by smoking. Smoking generally de3

creases serum IgG concentrations and decreases IgG2 antiboby production in patients with early onset periodontitis
(15,26). Smokers have demonstrated reduced titres of serum IgG to periodontal pathogens like Pervotella Intermedia
and Fusobacterium Nucleatum and the level of IgG2 against
Actinobacillus Actinomycetemcomitans is lower in smokers
compared to non-smokers. The proliferative response of
T-cells to antigens is decreased by long term exposure to cigarette smoke (26,37).

plaque in smokers. In a steady state situation, in some
cross-sectional studies, smokers seem to have more plaque
and calculus than non-smokers. It has been conjectured
that distinctive personal characteristics of smokers may be
responsible for a general trend in neglecting health issues
(27).

Alveolar bone loss

Smokers show a poorer response to periodontal therapy
compared to non-smokers (17,25,30). Various studies suggest that smoking adversely effects healing after various forms
of periodontal therapy (14,18). In one study, researchers
found that ex-smokers were similar to non-smokers in their
response to therapy, suggesting that quitting smoking may
help in healing (38). Smokers were found to have a lesser
reduction in periodontal depth and lesser clinical attachment gain after treatment compared to ex-smokers or nonsmokers (20). In a six year longitudinal study, non-smokers
had approximately a 50 % higher rate of improvement in
probing depth and clinical attachment levels after periodontal therapy than smokers (19).
Chemical products and toxins in tobacco smoke may
delay wound healing by impairing the biologic progression
of healing and by inhibiting the basic cellular functions
responsible for its initiation. Smoking has a strong negative
influence on regenerative therapy, which includes osseous
grafting, guided tissue regeneration or a combination of
these treatments. The revascularization of bone and soft
tissues is impaired by smoking, which could have a strong
influence on wound healing, particularly related to regenerative, periodontal and implant therapies. Volatile components of cigarettes namely acrolein and acetaldehyde, may
inhibit gingival fibroblast attachment and proliferation.
Fibroblasts, which are exposed to nicotine, produce less
fibronectin and collagen and more collagenase, and these
negative effects on fibroblast functions could influence
wound healing and the progression of periodontitis (19).

A higher amount of alveolar bone destruction has been
seen in smokers (7,21,31), and the severity of destruction
was also found to be greater in smokers compared to nonsmokers (7,8,21). A dose-response effect on alveolar bone
has been seen, accelerating the bone loss with higher
amount and longer duration of tobacco consumption (3).
The bone mineral content among smokers was found to
be 10–30 % lower compared to non-smokers in a longitudinal cohort study, and it was speculated that constituents
of tobacco smoke may alter the metabolism of vitamin D
or influence hormonal states (12). The periodontal bone
height and frequency of diseased sites (probing depth
> 4 mm) remained stable among non-smokers and smokers
who quit before the baseline examination in a long term
prospective study, but became worse among subjects who
continued to smoke (35). Women who smoke one pack of
cigarettes per day throughout their adult lives will have an
average deficit in bone density of 5–8 % by the time they
reach menopause. Estrogen metabolism is altered in female smokers and the estrogen deficiency is associated
with elevations of IL-1, IL-6 and Tumor Necrosis Factoralpha, which affect both alveolar and systemic bone status
(19).

Periodontal pathogens
Powerful reducing agents such as the carbon monoxide
contained in tobacco smoke produce a substantial immediate reduction in redox potential at mucosal surfaces. The
powerful physico-chemical reducing activity of carbon
monoxide is probably a direct mechanism for promoting
the growth of anaerobes at superficial sites rather than
simple anaerobiosis (11). Several studies suggest that the
types of bacteria in smokers and non-smokers did not vary
significantly, but smoking may alter the quality of the
flora. A lower oxygen tension in the periodontal pocket of
smokers may be favorable for the growth of anaerobic bacteria (19). The oxidation reduction potentials in dental
plaque have been shown to be decreased by smoking, possibly encouraging the growth of anaerobic bacteria (15).
Plaque formation appears not to be influenced by smoking
in several experimental gingival settings; however, there
seems to be an altered gingival response to supragingival
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Effects on wound healing and response
to periodontal therapy

Conclusion
For the past 50 years, studies have been conducted at
various levels, considering all aspects of tobacco use as an
etiological factor for oral diseases, especially periodontitis.
It is evident from these studies that cigarette smoking has
a negative influence on periodontal health. The ultimate
aim of any study conducted in this respect should be to discourage present smokers from continuing and non-smokers
or youths from trying to smoke. This review gives a brief
picture of the effect of cigarette smoking on different aspects of periodontal health.
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