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ABSTRACT
Smoking has its effects on the periodontium, which is reflected by morphologic and histologic changes in the gingiva.
Gingival thickness is one among the factors, which has become a subject of considerable interest in periodontics both from
the epidemiological and therapeutic point of view. By taking gingival thickness into consideration during treatment
planning, more appropriate strategies for periodontal management may be developed, resulting in more predictable
treatment outcomes. Purpose of the Study: The purpose of the study is to comparatively assess the gingival thickness among
smokers and non-smokers. Methods: The study group included 30 age matched smokers and non-smokers whose gingival
thickness was measured in the maxillary anterior teeth by trans-gingival probing mid-buccally in the attached gingiva and
at the base of the interdental papilla. Plaque index and sulcus bleeding index were recorded. The data was statistically
analysed using paired t-test and Z-test. Results and Conclusion: Sulcus bleeding index and plaque index were similar
between both the groups. Gingiva is similar in thickness in interdental areas and midbuccal areas both in smokers and nonsmokers. Both midbuccal and interdental areas were thicker among smokers when compared to non-smokers.
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INTRODUCTION
Smoking is a known risk factor for many diseases and
more and more studies suggests that smoking adversely
affects periodontal health1. Smokers have been associated
with deeper pockets and greater attachment loss, increased
radiographic evidence of furcation involvement, and
increased alveolar bone loss. Several clinical and
epidemiological studies indicate that cigarette smoking has
harmful effects on the response to a variety of nonsurgical2 and surgical procedures including: modified
Widman flap surgery3 guided tissue regeneration4 dental
implants5 and supportive periodontal treatment6. Smoking
also adversely affects the neutrophils and macrophages,
which are crucial as gingival immunocompetent cells.
Especially, smoking impairs neutrophils chemotaxis
and/or phagocytosis7. It has an immunosuppressive effect
on the host, severely affecting host-bacterial interactions,
and this change may be due to changes in the composition
of subgingival plaque. It also provides a conducive
environment for some of the periodontopathic species in
the plaque and may be one reason why smoking is a risk
factor in periodontal disease development8. It exerts a
strong, chronic, and dose-dependent suppressive effect on
gingival bleeding on probing. Smokers displayed less
marked gingival inflammatory reaction when compared to
non-smokers. The reduction of clinical inflammatory sings
in smokers can be attributed to the cotinine, a nicotine
metabolic by-product which has a peripheral constrictive
action on gingival blood vessels9. By way of the vascular
and immunological response of the body smoking is
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thought to brings its changes in the periodontium. Smoking
has its effects on periodontium which is reflected through
the morphologic and histologic changes in the gingiva.
Gingival biotype is a critical factor that determines the
result of dental treatment. Gingival thickness is one of
them. The initial gingival thickness is significant as it may
predict the outcome of root coverage procedures and
restorative treatments10,11. Since tissue biotypes have
different gingival and osseous architectures, they show
different pathological responses when subjected to
inflammatory or traumatic insults. These different
responses, dictate different treatment modalities. As early
as 1969, Ochsenbien and Miller discussed the importance
of ‘‘thick vs. thin’’ gingiva in restorative treatment
planning 12. So by taking into consideration the gingival
thickness of a patient during treatment planning, more
better strategies for periodontal management may be
developed, resulting in more acceptable treatment
outcomes. Gingival thickness also plays a major role in
various specialities like implantology, prosthodontics and
most importantly in periodontics. The aim of the study is
to measure the clinical parameters, plaque index and sulcus
bleeding index and the gingival thickness in smokers and
non-smokers.
MATERIALS AND METHODS
The present study was conducted in the out patient
department, Saveetha dental college and hospitals,
Chennai, India. Only male patients of the age 18-45 years
were included. Control group consisted of non-smoker
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Table 1: Mean plaque and gingival index scores
Smokers
Plaque index
1.34±0.49
Sulcus bleeding index
1.67±0.49
NS-non significant

Non-smoker
0.96±0.44
0.38±0.14

T-value
0.31
0.69

P-level
0.75,NS
0.49,NS

Table 2: Intra-group comparison of gingival thickness
Site
Groups compared
smoker
midbuccal
Interdental
Non-smoker
midbuccal
interdental
NS-non significant

Mean±SD
0.48±0.13
0.61±0.08
0.35±0.07
0.40±0.08

Z value
0.61

P value
0.53,NS

1.890

0.05,NS

Table 3: Inter-group comparison of gingival thickness:
Site
Groups compared
Midbuccal
Smoker
Non smoker
Interdental
Smoker
Non-smoker
S-significant

Mean+SD
0.48±0.13
0.35±0.07
0.61±0.08
0.40±0.08

Z value
3.38

P value
0.0007,S

6.73

<0.0001,S

patients with clinically healthy gingiva and experimental
group included smoker patients with gingivitis according
to CDC criteria for current smokers those patients who
have smoked more than 100 cigarettes in their lifetime.
Exclusion criteria included patients with periodontitis, use
of any medications possibly affecting the periodontal
tissues, extensive restorations, caries or tooth
replacements, former smokers, individuals with systemic
and immunologic abnormalities. The patients were
informed about the study, its purpose, the degree of
discomfort that might occur before conducting the
procedure; a written consent was obtained from all the
subjects. The study group included fifteen male smokers
and fifteen male non-smokers whose gingival thickness
was measured in the maxillary anterior teeth by
transgingival probing13. At first, the clinical parameters of
Plaque index14 and Sulcus bleeding index15 were recorded
followed by scaling and polishing. The attached gingiva
and interdental papilla were anesthetized using LA spray
(lignocaine 15.0 g). Using an endodontic reamer the
gingival thickness was assessed midbuccally in the
attached gingiva and at the base of the interdental papilla.
The endodontic reamer was inserted into the labial gingiva,
perpendicular to the long axis of the tooth until it contacted
the hard surface i.e. the bone. Similarly the gingival
thickness was measured at the base of the interdental
papilla. All the measurements were then measured using a
Vernier caliper. The data was subjected to statistical
analysis. Mean values and standard deviations were
calculated. The paired t-test was used to compare the
sulcus bleeding index and plaque index and Z test to
compare the thickness of gingiva among smokers and nonsmokers in midbuccal and interdental region.
RESULTS
The study included a total of 30 patients of which 15 were
non-smokers and 15 smokers within the age group 18-45

years. The number of midbuccal sites measured was 180
and the number of interdental sites measured were 210
among both smokers and non-smokers. The plaque index
and sulcus-bleeding index were assessed in the patients.
Plaque index did not show any significant difference
among the smokers and non smokers (p-value of 0.75).
The sulcus-bleeding index also did not show any
significant difference between the two groups (p-value of
0.49) (Table 1). The midbuccal thickness in smokers is
0.48 ±0.13mm and interdental thickness is 0.61 ±0.08mm.
Comparison between the midbuccal and interdental
gingiva in smokers showed no significant difference in
thickness in the interdental region. The midbuccal
thickness in non-smokers is 0.35 ±0.07mm and the
interdental thickness is 0.40 ±0.08mm. Similarly in nonsmokers also, the interdental gingival thickness
(0.42+0.08) and midbuccal gingival thickness (0.35+0.07)
did not show any significant difference. (Table 2). The
comparison of midbuccal gingival thickness among
smokers and non-smokers, which shows that midbuccal
thickness in smokers (0.48 ±0.13mm) is higher than in
non-smoker group (0.35 ±0.07 mm). Likewise, interdental
gingival thickness in smokers (0.61 ±0.08mm) is higher
than in non- smokers (0.41 ±0.08 mm). Therefore, both
intergroup comparison of the gingival thickness is
statistically significant higher in smokers than nonsmokers with a p-value <0.001. (Table 3)
DISCUSSION
HEDIR and al16 stated that smoking per se is detrimental
to periodontal health as it worsens the oral hygiene status
and depresses the host’s defense mechanism. Tobacco
smoking affects the oral environment, the gingival tissues
and its vasculature, inflammatory response; it’s immune
response, and the homeostasis and healing potential of the
periodontal connective tissues. While there is increasing
clinical evidence to associate smoking with destructive
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periodontal disease, the mechanisms that cause
periodontitis in smokers remain to be fully elucidated17.
According to literature, gingival thickness have been
assessed by invasive method using a disposable sterile
needle18, boley gauge19, stainless steel wire20 & bone
sounding with a periodontal prob21,22. While non-invasive
methods included the use of ultrasonographic methods 23,24
and visual assessment with the use of a periodontal
probe25. A direct correlation exists between gingival
biotype and increased susceptibility to gingival recession
following surgical and restorative procedures. It was
pointed out how thick and thin gingival biotypes respond
differently to inflammation, restorative traumatic events
and parafunctional habits. These traumatic events result in
different types of periodontal defects, which respond
differently to different treatment procedures. Therefore, an
accurate diagnosis of gingival thickness is of the utmost
importance in devising an appropriate treatment plan and
achieving a predictable esthetic outcome26. Studies have
concluded that the thickness of the gingiva plays a vital
role in development of mucogingival problems and in the
success of treatment for recession and wound healing,
comparative assessment of gingival thickness is relevant to
clinical periodontics27. Although many studies have been
conducted measuring the thickness, most of them have
measured the thickness of gingiva using histological
methods 28 and ultrasonographic methods23,24 and
clinically by transgingival probing13. Histologic studies
have shown that smoking patients showed increased
epithelial base and stratum corneum thickness. The
increased epithelium thickness can contribute to the
reduction of inflammatory clinical signs in the gingival
tissue28. A similar study was conducted in Karnataka
where the gingival thickness was assessed by transgingival
probing in smokers and non-smokers and showed that
anatomically, interdental gingiva is found to be thicker
than the midbuccal gingiva in both smokers and nonsmokers. Both midbuccal and interdental areas were
thicker among smokers when compared to non-smokers at
similar plaque and gingival bleeding levels29.
The results of this study are as follows. The oral hygiene
status as depicted by plaque scores were almost similar in
both the groups even though smokers had slightly higher
scores that were not significant and this finding is in
agreement with the other previous studies30-32.
Contradicting these studies, others have shown higher
levels of plaque in smokers33-39. The sulcus-bleeding index
did not show any significant difference between the two
groups as supported by several studies. But the results were
in contrast to a few studies which have shown that gingival
bleeding is less in smokers than in non-smokers as
smoking causes vasoconstriction of peripheral vessel
induced by the actions of nicotine-stimulated adrenaline
and noradrenaline on α1- adrenergic receptors. Such a
constrictive action on gingival vessels would result in the
suppression of vascular properties of inflammation such as
bleeding, redness, and exudation. Smoking has previously
been shown to affect oral leucocytes, indicating an
impairment of PMN-function40,41. Various factors have
been attributed to the increase in the gingival thickness in

smokers. Studies have suggested that nicotine increases
rate of proliferation of gingival epithelium, thus increasing
epithelial thickness among smokers42. Some investigators
also found that collagen production was apparently
stimulated by nicotine43. Nicotine is said to cause an
increase in collagen production in the connective tissue of
smokers gingiva. Studies have also shown that the stratum
corneum thickness was more marked in smokers44. In this
study the midbuccal gingival thickness was greater in
smoker than in non-smoker. Also the interdental gingival
thickness was also greater in smokers than in non-smokers.
However within the group the midbuccal and interdental
gingival thickness did not show any significant difference
though the midbuccal thickness was slightly greater than
interdental thickness in both.
CONCLUSION
The main limitation of the present study is the small
sample size. Therefore, the findings related to gingival
thickness in smokers and non-smokers could not be
reflective of the true and general picture of the situation in
the regional and national scenario. There is therefore, the
need for an extensive work on the topic so as to give a
broader view on the subject.
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