~

Avicenna Journal Of

AJDR

Avicenna Journal of Dental Research

Avicenna ] Dent Res, 2025; 17(2):62-69. doi:10.34172/ajdr.1739

= http://ajdr.umsha.ac.i
UMSHA Press ttp://ajdr.umsha.ac.ir

Evaluation of Oral Health Status, Including Oral Mucosal
Lesion Prevalence, Dental and Gingival Health, and

Developmental Anomalies, in Smokers in the West
of Iran in 2018

Fatemeh Ahmadi-Motamayel' =, Fatemeh Abbasi?, Jalal Poorolajal®, Negin Runasi*

'Dental Research Center and Dental Implant Research Center, Department of Oral Medicine, Hamadan University of Medical
Sciences, Hamadan, Iran

?Resident of Department of Oral Medicine, Hamadan University of Medical Sciences, Hamadan, Iran

3Research Center for Health Sciences and Department of Epidemiology, School of Public Health, Hamadan University of
Medical Sciences, Hamadan, Iran

“Department of oral Medicine, Dental School, Hamadan University of Medical Sciences, Hamadan, Iran

Article history:

Received: July 2, 2024
Revised: July 17, 2024
Accepted: August 30, 2024
ePublished: June 30, 2025

Abstract

Background: Cigarette smoke contains dozens of chemicals and free radicals that could cause
significant damage to the mucous membrane and dental tissues in the mouth. Therefore, the
aim of this study was to evaluate the oral health and mucosal lesions, as well as the dental and
gingival status, of smokers.

Methods: In this cross-sectional study, 532 smokers, including 369 males and 169 females,
were evaluated to determine the prevalence of mucosal lesions and the dental health index. A
dental student examined patients under dental illumination and mirrors. All the required data
were collected via a questionnaire. Oral examination was classified into four groups, including
mucosal lesions, developmental oral anomalies, periodontal status, and decayed, missed, and
filled teeth index. Statistical analysis was performed using Stata software.

Results: The average duration of smoking and the average number of cigarettes per day were
9.0+4.8 years and 7.7+6.49 years, respectively. Among the oral mucosal lesions, coated
tongue (79.7%), pigmentation (43.4%), and halitosis (81.9%) were more prevalent, and among
the developmental disorders, lip pit (45.5%), Fordyce granules (36.6%) and fissured tongue
(28.8%) were more prevalent. The prevalence of filling, missing, and decayed teeth was 78.9%,
71.3%, and 92.9%, respectively. The gingivitis and periodontal lesions were 89.8% and 10.6%,
respectively. A significant relationship was observed between oral-dental status and smoking
duration.

Conclusion: The results of this study revealed that oral and dental lesions have a high prevalence
among smokers, and the incidence of these lesions is significantly associated with the duration
of smoking habits and the number of cigarettes smoked per day.
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Background

Cigarette smoke contains dozens of chemicals and free
radicals, such as carbon monoxide, ammonia, dimethyl
nitrosamine, formaldehyde, and cyanide, which can cause
significant damage to the mucosal and dental tissue.
Smoking is one of the main public health challenges in
the world, while exposure to cigarette smoke is considered
a risk factor for a variety of diseases, disorders, and
malignancies (1-3).

There are more than 60 major carcinogens in the smoke.
Today, it is well known that cigarette smoke is associated
with a variety of human malignancies. Oral squamous
cell carcinoma is the most common form of oral cancer,
accounting for 90% of cancers in the mouth. This cancer
includes 4% of all human cancers and can cause fatal
complications in the face and mouth of the patient (4-6).
Oral leukoplakia is the most common pre-cancerous lesion
in the mouth, which can be highly malignant. Smoking,
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tobacco, and alcohol are considered the most important
risk factors for these oral mucosal malignancies (4,7-9).

Dental caries is a microbial infectious disease that affects
the calcified tissue of the tooth. The minerals are degraded
and reduced in dental caries. Smoking increases the risk of
tooth decay by reducing saliva secretion and, as a result,
increasing the growth rate of microbial plaques (10,11).

Periodontal diseases are among the most commonly
diagnosed diseases in humans. They involve periodontal
tissues, including gingiva, and supportive structures
such as periodontal fiber cement and alveolar bone.
Chronic periodontitis is the host’s response to bacterial
accumulation on tooth surfaces and causes irreversible
damage to the connective tissue, resulting in the formation
of periodontal pockets and ultimately the loss of alveolar
bone. Studies showed that cigarette smoking could
contribute to the progression of periodontal disease, which
is due to the lack of proper oxygenation to the periodontal
tissues and delays in tissue repair (12,13).

Developmental anomalies usually do not indicate a
specific disease and include cleft lip and palate, lip pit,
Fordyce granules, fissured tongue, leukoedema, hairy
tongue, soft palate fistula, torus palatinus, and torus
mandibularis. Oral developmental anomalies are formed
due to various factors, including local conditions, systemic
diseases, neoplasms, physical and chemical injuries,
infectious diseases, and genetic factors (14). Some of these
mucosal anomalies in smokers are more obvious and may
be misdiagnosed as precancerous lesions.

Cigarette smoke is one of the most important risk factors
associated with the progression and development of oral
lesions (15,16).

As mentioned earlier, it seems that cigarette smoke has
a great impact on the onset or progression of different
oral diseases. Therefore, timely diagnosis of mucosal
and dental lesions based on clinical signs can be of great
help to patients’ health in smokers. Considering that
there is a significant difference in the prevalence of these
lesions in different parts of the world, this study aimed to
evaluate mucosal and dental lesions among smokers in
Hamadan, Iran.

Methods

This cross-sectional study was performed on 532 patients
referring to private or public clinics, as well as the Oral
Medicine Department of Hamadan University of Medical
Sciences, in 2018.

Inclusion and Exclusion Criteria

The study population included smokers who consumed
at least 2-3 cigarettes a day for at least one year. The
exclusion criteria included people with a history of
smoking who did not consume at the time of the study,
those who used drugs or/and alcohol in addition to
cigarettes, and those who consumed drugs that affect
the mucosa (including hypertension and diabetes drugs
and tricyclic antidepressants). The other excluded
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individuals were those who underwent chemotherapy
and used all medications that cause dry mouth, those
who had physiological pigmentation, frictional keratosis,
or a systemic disease that causes mucosal pigmentation
(e.g., hypo- and hyperthyroidism, Addison’s disease,
Cushing’s disease, and the like), and those with complete
removable prostheses.

Patients’ demographic information and status, such as
consumption of cigarettes and the like, were provided
in a checklist. Types of mucosal-dental lesions were
recorded in four general categories, including mucosal
lesions, developmental anomalies, dental health status,
and periodontal diseases. Initially, a primary examination
was performed under dental illumination and mirrors.
In suspected cases and with the patient’s informed
consent, a biopsy was taken from the affected tissue,
and subsequently, a definitive diagnosis was performed
by a pathologist. To evaluate dental caries, the decayed,
missed, and filled teeth (DMFT) index was used based on
the World Health Organization criteria. The number of
permanent teeth (T =Teeth), decay (D), missing (M), or
filling (F) teeth is evaluated in this index (11). Periodontal
status and gingivitis were assessed based on the Silness-
Loe index. Accordingly, gingivitis was categorized from 0
to 3: 0=No inflammation, 1=Mild inflammation; a slight
change in color and a little change in texture, 2 =Moderate
inflammation; moderate glazing, redness, edema,
and hypertrophy; bleeding on probing, and 3=Severe
inflammation; marked redness and edema; tendency to
spontaneous bleeding; ulceration (17).

Statistical analysis was performed at a 95% confidence
level using Stata software, version 14. A logistic regression
test was used to determine the relationship between the
duration of smoking and the number of cigarettes smoked
with oral and dental lesions. Furthermore, the Pearson
correlation coefficient was utilized to determine the
relationship between the duration of smoking and the
number of smoked cigarettes with DMFT.

Results

Distribution of Age and Gender

Of the 532 patients who participated in this study, 369
(69.36%) and 169 (30.63%) cases were males and females,
respectively. The mean age of males was 34.18 +9.85 years
(the minimum and maximum age ranges were 17 and
68 years, respectively). The mean age of the females was
30.31£9.39 years (minimum age 19 and maximum age
of 65 years). The mean age of all patients was 32.99+9.8
years.

Smoking Duration and Number of Smoke Cigarettes

The mean duration of smoking in all smokers was 9.9+ 4.8
years, and the mean number of smoked cigarettes was
7.7 £6.49. The mean duration of smoking and number of
cigarettes in men were 10.88+8.65 years and 8.73+7.12,
respectively. The corresponding values for females were
4.18+6.01 years and 4.14 +2.84, respectively.
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Prevalence of Oral Mucosal Lesions in Smokers
The prevalence of mucosal lesions in smokers is provided
in Table 1. Based on the results of this study, the highest
prevalence was related to halitosis (436, 81.95%), coated
tongue (424, 79.7%), and pigmentation (231, 43.4%).
In contrast, erythroleukoplakia (1, 0.19%), squamous
cell carcinoma (3, 0.66%), and giant cell granuloma
(1, 0.19%) had the least prevalence. The prevalence of
exophytic lesions among smokers was 39 (7.33%). All
exophytic lesions were fibroma and were found in the lip
buccal mucosa.

The prevalence of candidiasis among smokers was 84
(15.8%). The prevalence of erythematous candidiasis,

Table 1. Prevalence of Mucosal Lesions Among Smokers Referring to the
Dental Clinics

Yes No
Mucosal Lesions
No. %o No. %

Leukoplakia 20 3.76 512 96.24
Candidiasis 84 15.8 448 84.21
Pigmentation 231 43.4 301 56.58
Tooth discoloration 92 17.30 440 82.70
Coated tongue 424 79.70 108 20.30
Stomatitis nicotina of the palate 87 16.35 445 83.65
Erythroplakia 25 7.4 507 95.3
Erythroleukoplakia 1 0.19 531 99.81
Lichen planus 5 0.94 527 99.06
Oral ulceration 50 9.4 482 90.6
Halitosis 436 81.95 96 18.05
Exophytic lesions 39 7.33 493 92.67
Herpes 31 5.83 501 94.17
Squamous cell carcinoma 3 0.56 531 99.43
Giant cell granuloma 1 0.19 531 99.81

pseudomembranous, and median rhomboid glossitis was
46 (56.8%), 24 (28.6%), and 14 (16.7%), respectively. The
prevalence of different types of pigmentation, including
melanosis in both maxilla and mandible, localized
melanosis in maxilla, localized melanosis in mandible,
localized melanosis in the left buccal gingiva, and right
buccal gingiva, was 165 (71.42%), 32 (13.85%), 23 (95/9%),
7 (3.03%), and 4 (1.73%), respectively.

The relationship between the duration of smoking and
the number of cigarettes consumed per day with mucosal
lesions was investigated using logistic regression. The
results showed that in most mucosal lesions, there was a
significant relationship between the incidence of mucosal
lesions and the duration of smoking, or the number of
cigarettes consumed per day (Table 2).

Prevalence of Developmental Disorders in Smokers
Based on the results of this study, 10 different
developmental disorders were observed in the patients.
The types of developmental anomalies and their prevalence
are presented in Table 3. Lip pit (n =242, 49.49%), Fordyce
granules (n=195, 36.65%), and fissured tongue (n=153,
28.76%) were most common, while coated tongue (n= 10,
1.88%), exostosis (n=11, 2.07%), and hairy tongue (n=14,
2.63%) had the least prevalence.

The logistic regression analysis demonstrated a
significant relationship between smoking duration and
developmental disorders such as lip pit, hairy tongue,
fissured tongue, and exostosis in smokers (Table 4).
Furthermore, a significant relationship was observed
between the number of cigarettes consumed per day and
developmental disorders, including a hairy tongue, coated
tongue, lip pit, fissured tongue, torus mandibularis, and
exostosis (Table 4).

Table 2. The Relation of Mucosal Lesions With Duration of Smoking and the Number of Cigarettes Per Day

Duration of Smoking

Number of Cigarettes (Per Day)

Mucosal Lesions

P Value OR (95% CI) P Value OR (95% CI)
Leukoplakia 0.001 1.066 (1.02 - 1.1) 0.000 1.09(1.04 - 1.14)
Candidiasis 0.000 1.087 (1.06 - 1.11) 0.000 1.12 (1.08 - 1.16)
Pigmentation 0.012 1.02 (1.00 — 1.04) 0.000 1.06 (1.03 - 1.09)
Tooth discoloration 0.809 1.003 (0.976 — 1.03) 0.280 1.02 (0.983 - 1.06)
Coated tongue 0.001 1.056 (1.02 — 1.09) 0.000 1.08 (1.03 - 1.14)
Stomatitis nicotina of the palate 0.000 1.057 (1.03 - 1.08) 0.000 1.11(1.07 - 1.14)
Erythroplakia 0.008 1.05 (1.01 - 1.09) 0.007 1.06 (1.01 -1.11)
Erythroleukoplakia 0.215 1.099 (0.946 - 1.27) 0.041 1.19 (1.00 - 1.41)
Lichen planus 0.000 1.18 (1.08 — 1.29) 0.000 1.16 (1.06 — 1.26)
Oral ulceration 0.000 1.06 (1.03 - 1.09) 0.000 1.08 (1.04 - 1.12)
Halitosis 0.022 1.03 (1.00 - 1.07) 0.034 1.04 (1.00 — 1.08)
Exophytic lesions 0.073 0.952 (0.903 - 1.00) 0.358 0.973 (0.919 - 1.03)
Herpes 0.479 1.017 (0.969 — 1.06) 0.580 0.985 (0.935 - 1.03)
Squamous cell carcinoma 0.479 1.017 (0.969 - 1.06) 0.580 0.985 (0.935 - 1.03)
Giant cell granuloma 0.479 1.017 (0.969 — 1.06) 0.580 0.985 (0.935 - 1.03)

Note. OR: odds ratio; Cl: confidence interval.
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Decayed, Missed, and Filled Teeth Index in Smokers

The prevalence of dental caries (DMFT) among smokers
is shown in Figure 1. Based on the results, the prevalence
of filling (F), missing (M), and decayed (D) teeth was 420
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Gingival inflammation and Periodontal lesions

Figure 1. The Prevalence of Gingivitis and Periodontal Lesions

Table 3. Prevalence of Developmental Lesions Among Smokers

Yes No
Developmental Lesions
No. % No. %

Hairy tongue 14 2.63 518 97.37
Coated tongue 10 1.88 522 98.12
Leukoedema 30 5.64 502 94.36
Lip pit 242 45.49 290 54.51
Fissured tongue 153 28.76 379 71.24
Torus palatinus 23 4.32 509 95.68
Macroglossia 46 8.65 486 91.35
Fordyce granules 195 36.65 337 63.34
Exostosis 11 2.07 521 97.93
Geographical tongue 16 3.01 516 96.99

Oral health of smokers

(78.95%), 377 (71.27%), and 494 (92.86%), respectively.
The mean of the DMFT index was 16.02 +6.01 (Table 5).

The Pearson correlation coefficient test was used to
evaluate the relationship between the incidence of dental
caries and the duration of smoking or the number of
smoked cigarettes. Based on the findings, significant
relationships were detected between the duration of
smoking and the number of cigarettes and the incidence
of dental caries.

Gingival Inflammation and Periodontal Status in
Smokers
The prevalence of overall gingival inflammation among
smokers was 524 (98.49%). The prevalence of gingival
inflammation based on intensity was 48 (9.2%), 377
(70.86%),87 (16.35%),and 12 (2.26%) for no inflammation,
mild, moderate, and severe inflammation, respectively.
The prevalence of periodontal lesions in smokers was
54 (10.15%, Figure 1). The results of this study indicated
a significant relationship between the incidence of
periodontal diseases and the duration of smoking or the
number of smoked cigarettes (Table 6).

Discussion

The high prevalence of cigarette consumption is one of
today’s problems in the human community. The smoke
from cigarettes contains more than 4000 cytotoxic
and mutagenic compounds that can cause significant,
sometimes irreparable injuries to the oral mucosa. Smoking
can change the natural and physiological oral environment
and result in pathologic microorganism overgrowth, oral
mucosal cell damage and pathologic changes, dental
caries, gingivitis, and periodontitis (18,19).

The results of this study revealed that among mucosal
lesions in smokers, coated tongue, pigmentation, and
halitosis had the highest prevalence. Erythroleukoplakia,
squamous cell carcinoma, and giant cell granuloma were
the least common. In most mucosal lesions, including
pigmentation, leukoedema, nicotine stomatitis, coated
tongue, and candidiasis, there was a significant correlation
between the duration of smoking and the number

Table 4. Relation of Developmental Lesions With Duration of Smoking and Number of Cigarettes Per Day

Duration of Smoking

Number of Cigarettes (Per Day)

Developmental Lesions

P Value OR (95% CI) P Value OR (95% CI)
Hairy tongue 0.035 1.05 (1.0 -1.1) 0.006 1.08 (1.02 - 1.14)
Coated tongue 0.091 1.04 (1.992 -1.1) 0.018 1.08 (1.01 - 1.15)
Leukoedema 0.758 1.006 (0.965 — 1.04) 0.209 1.03 (0.982 — 1.08)
Lip pit 0.002 1.033 (1.01 - 1.05) 0.000 1.05 (1.02 - 1.08)
Fissured tongue 0.000 1.073 (1.04 - 1.09) 0.000 1.06 (1.03 — 1.09)
Torus palatinus 0.12 0.902 (0.955 - 1.05) 0.004 1.07 (1.02 - 1.12)
Macroglossia 0.10 1.001 (0.966 — 1.03) 0.797 1.00 (0.961 - 1.05)
Fordyce granules 0.725 1.034 (0.857 - 1.24) 0.098 1.15(0.974 - 1.35)
Exostosis 0.014 1.065 (1.01 - 1.12) 0.000 1.13 (1.06 - 1.2)
Geographical tongue 0.172 1.034 (0.985 - 1.08) 0.510 0.970 (0.886 — 1.06)

Note. OR: Odds ratio; Cl: Confidence interval.
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Table 5. Relation of Periodontal Lesions With Duration of Smoking and
Number of Cigarettes Per Day

Duration of Smoking Number of Cigarettes

(Per Day)
PValue OR (95 % Cl) PValue OR (95 % CI)
Periodontal lesions  0.000 1.08 (1.05-1.11) 0.000 1.06 (1.02-1.1)
Note. OR: Odds ratio; Cl: Confidence interval.
Table 6. The Prevalence of Dental Caries Among Smokers
Mean SD Minimum Maximum
Filling 4.13 3.37 0 16
Missing 5.05 7.05 0 32
Decay 6.86 3.77 0 21

Note. SD: Standard deviation.

of cigarettes consumed per day and the incidence of
mucosal lesions.

In our previous case-control study, a high prevalence
of oral lesions was observed among male smokers in
comparison to non-smokers. Gingival problems and
coated tongues were the most prevalent (20,21).

In line with our study, Motaleb Nejad found a significant
relationship between smoking and pigmentation,
leukoedema, nicotine stomatitis of the palate, coated
tongue, and median glossitis (22,23). Babayee et al reported
that the most prevalent mucosal lesions were coated
tongue (4.8%), fissured tongue (3.9%), and Lichen planus
(1.8%), respectively. It was also shown that mucosal lesions
were more prevalent among smokers when compared with
non-smokers (24). However, the prevalence of mucosal
lesions in our study was lower, which can be due to the
study population. In our study, muco-dental status was
only studied among smokers.

Shulman et al concluded that the prevalence of oral
lesions was related to tobacco use, and this relationship was
significant (25). The findings of the study by Pentenero et
al revealed that smoking is associated with leukoplakia
lesions, melanin pigmentation, smoker’s palate, frictional
lesions, and papilloma (26). There was a significant
correlation between leukoplakia and smoking in the
study of Gheno et al (27). Pigmentation is mainly due
to the accumulation of melanin in the oral cavity. It was
demonstrated that melanin is bound to the free radicals
created by cigarette smoke, nicotine, and other cigarette
compounds in the oral cavity. As a result, oxidative stress
is prevented in the mucosal layer, and the compounds in
the cigarette are neutralized. Therefore, the increase in
melanin production among tobacco users is observable.
Furthermore, various studies have demonstrated
that carcinogenic compounds in cigarette smoke are
metabolized by the P-450 cytochromes of mucosal cells
and converted into active metabolites, which can play
a significant role in the development or progression of
leukoplakia by attaching to DNA (28,29).

The coated tongue was reported as the most prevalent
oral mucosal lesions in the study of Campisi and Margiotta
(30), which conforms to our results. However, the incidence

of this lesion was extremely lower than in our study (79.8%
as compared with 51.4%). In the study of Axéll (31), the
prevalence of coated tongue was extremely low and equal
to 2.7, which was much lower than our study. It seems
that the difference in the prevalence of oral lesions may
be due to the racial, educational, economic, and cultural
differences of different countries and populations, as well
as the variety of sampling methods.

Based on the findings of this study, there was no
relationship between the duration of smoking and the
number of cigarettes consumed per day in the cases of
exotics, erythroleukoplakia, squamous cell carcinoma,
and giant cell granuloma. Although a strong correlation
has been reported between some of these lesions and
carcinogenic compounds present in cigarettes (4,32), it
seems that a lack of relationship between these lesions and
smoking duration or the number of cigarettes consumed
per day is due to their pathophysiology and lower
prevalence in the population.

The results of this study showed that in developmental
disorders, lip pit (242.49%), Fordyce granules (195.65%),
and fissured tongue (28.68%) were more common in
smokers. Fordyce granules and fissured tongue in the
study of Jahanbani et al (33), fissured tongue in the studies
of Mansour Ghanaei et al (34) and Feng et al (35), and
Fordyce granules and leukoedema in thestudy of Al-
Mobeeriek and AlDosari (36) were the most common
developmental abnormalities.

The results of this study demonstrated a significant
correlation between the duration of smoking and the
prevalence of developmental disorders, including a hairy
tongue, lip pit, fissured tongue, and exostosis. There was
also a significant correlation between the number of
cigarettes consumed per day and developmental disorders,
including a hairy tongue, coated tongue, lip pit, fissured
tongue, torus palatinus, and exostosis. In this regard, the
results of our study are consistent with those of Ali et
al, representing the correlation between developmental
disorders and smoking cigarettes (37).

However, there was no significant correlation between
the duration of smoking and the number of cigarettes
consumed per day with Fordyce granules and geographic
tongue. In the studies of Mansour Ghanaei et al (34), and
Cury et al (38), no significant difference was found in the
frequency of Fordyce granules among smokers and non-
smokers. In another study, Jahanbani et al (39) reported
that the prevalence of Fordyce granules in non-smokers
was even higher than that in smokers.

In the present study, the mean of the DMFT index was
16.02+6.01. The prevalence means of filling, missing,
and decayed teeth were 4.13, 5.05, and 6.86, respectively.
The results of the Pearson correlation coefficient showed
that there was a significant relationship between DMFT
and the duration of smoking or the number of cigarettes
consumed per day.

Aguilar-Zinser et al also found a significant correlation
between the number of daily smoked cigarettes and DMFT
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(40). In a systematic review by Vellappally et al, DMFT was
reported to be higher in smokers than non-smokers (11).
Therefore, it seems that smoking could be an important
risk factor for dental caries. However, it was observed
that the frequency of DMFT in most of the studies was
extremely lower than in the present study. It could be due
to differences in race and culture, as well as treatment
costs, among the community.

Smoking has been demonstrated to affect bone mineral
content and is an important factor in alveolar bone
resorption and tooth loss (41). However, the difference
in DMFT between smokers and non-smokers can be
attributed to a number of other factors. Smokers may
have lifestyle habits that can change their oral health. In
addition, smoking and dental caries are heavily dependent
on educational, social, and economic factors.

In the present study, a high prevalence of gingivitis
(89.47%) and periodontal lesions (10.5%) was observed in
smokers. Previous studies reported contradictory results
in this regard; some have shown that the progression
of inflammation in response to the accumulation of
microbial plaques in smokers has decreased compared
to non-smokers, and therefore, gingival bleeding on
probing is lower (42,43). Other studies demonstrated
no difference in gingival bleeding among smokers and
non-smokers (44-46).

On the other hand, the results of studies by Al-Wahadni
and Linden (47) revealed that gingival bleeding in smokers
was higher than in non-smokers. The findings of our
study confirmed that the prevalence of gingivitis among
smokers was higher than in previous studies (44,47).
Smoking seems to disrupt the chemotaxis, phagocytosis,
and oxidative activities of neutrophils (48,49). As a result,
the response of neutrophils to plaque accumulation would
be different in smokers and non-smokers.

Based on the findings of this study, there was a significant
relationship between the incidence of periodontal lesions
and the duration of smoking, as well as the number
of smoked cigarettes. Several studies have shown a
relationship between the rate of smoking and the incidence
and severity of periodontitis. There was also a significant
relationship between the prevalence of moderate and
severe periodontal disease, and the duration of smoking
(50-52) and the number of cigarettes consumed per day
(51). In addition, a significant difference in probing depth,
gingival recession, and clinical attachment level was
observed in smokers compared to non-smokers (53).

Conclusion

The results of this study demonstrated a high prevalence
of most oral-dental lesions among smokers. Mucosal
lesions, including coated tongue, pigmentation, and
halitosis, developmental disorders, including lip pit,
Fordyce granules, and fissured tongue, as well as dental
caries and gingival inflammation, were the most frequent.
Furthermore, the incidence of most of these lesions
in smokers was significantly related to the duration of

Oral health of smokers

smoking and the number of daily smoked cigarettes.
Consequently, it seems that planning for the prevention,
treatment, and education of these people is necessary.
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