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Abstract This study was aimed to evaluate the frequency
of recurrent aphthous stomatitis (RAS) within the 6-week
period after quitting smoking. The study group consisted of
90 subjects. Oral, medical findings and tobacco habits were
recorded for all subjects. Nicotine replacement therapy
(NRT) and behavioral treatment were applied to some of
the subjects by a family physician. All subjects were
evaluated for their RAS and periodontal measurements on
baseline, 1, 3, 6 weeks by a periodontist. While the subjects
were in this smoking cessation programme, 64 of the 90
smokers successfully quit smoking within the 6 weeks and
26 smokers dropped out during the third week of the study.
Point prevalence of RAS among the subjects on the first
day of the quitting period and at the end of the first, third
and sixth week after smoking cessation was 3.3% (3/90),
18.9% (17/90), 21.1% (19/90) and 17.1 (11/64), respec-

tively. In the following weeks, aphthous ulcer point
prevalence was significantly higher than the quitting level
(p<0.05). As the time after quitting increased, the incidence
of aphthous ulcer decreased. Of 64 patients, 35 (54.6%)
completed the 6 weeks using NRT and 29 (45.4%) of them
did not use any medication. The aphthous ulcer frequency
observed in the patients taking NRT [11.4% (4/35)] was
lower when compared with the subjects taking no NRT
[24.1% (7/29)] (p>0.05). The results of this study confirm
that RAS is a complication of quitting smoking. Further
studies are needed to identify the effects of NRT on RAS.
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Introduction

Recurrent aphthous stomatitis (RAS) is one of the most
common oral mucosal diseases. The cause of aphthous
ulceration is unclear [24]. There may be a genetic
predisposition to aphthous ulceration; about 40.0% of people
with RAS have a family history of oral ulceration. In a
minority of people, precipitating factors can be identified,
including smoking cessation, local trauma (e.g. excessive
tooth brushing, chewing sharp or hard foods), stress, food
sensitivity (e.g. foods containing some preservatives and
flavoring agents such as benzoic acid or cinnamaldehyde),
hormone imbalance (there are a few women whose aphthous
ulcerations remit during pregnancy) [21, 22].

Tobacco use is a risk factor for oral cancer, oral mucosal
lesions and periodontal disease. The incidence of RAS was
found to be lower in smokers than in non-smokers and
clinical observation suggests that some smokers experience
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an increase in mouth ulcers upon stopping smoking [2, 16].
Participants in the cessation programmes often allege that
the presence of oral ulcers is one of the reasons that they
start smoking again [9, 13, 23].

In addition, there are numerous reports showing that
smoking affects the periodontal tissue [2, 9, 13, 17, 21–24].
Cigarette smoking is clearly established as one of the most
significant risk factors in the development and progression
of periodontal disease. Hence, quitting smoking is abso-
lutely essential for improving the healing potential begin-
ning periodontal treatments [17]. In this study, the
evaluation of the changes observed in the mouth within
the 6 weeks period after quitting smoking was aimed.

Materials and methods

In this study, 90 patients were assessed. The subjects who
started to give up smoking sent from Cumhuriyet Univer-
sity Medical Faculty Department of Family Medicine to
Periodontology clinic were followed-up regarding aphthous
ulcer occurrence evaluated. All participants provided
informed consent and ethics approval was obtained.

Design and measures

All participants filled out a questionnaire, which included
questions on their age, medical findings, tobacco habits and
previous aphthous ulcer frequency. NRT (nicotine patches)
was applied to some of the patients by a family physician
considering the Fagerstrom nicotine dependency level.
Standard questions used in the classification of smoking
status in the United States [26] and Fagerstrom test for
nicotine dependence (FTND) [6] were used. FTND is a six-
item questionnaire test to determine the level of depen-
dence; most points of a FTND score come from two
questions on cigarettes per day and time to the first cigarette
of the day. The highest FTND score, 10, indicates the
highest level of nicotine dependence.

Along with the questionnaire, diagnosis of RAS, periodon-
tal measurements were taken from all patients by a periodon-
tist with a Williams’s periodontal probe and the melanin
pigmentation presence was evaluated for all oral mucosa.

The periodontal examination included measurements of
plaque accumulation, gingival inflammation, probing depth
and radiographic bone loss. Patients were classified into 3
groups, according to the clinical and radiographic criteria:
the healthy group, the gingivitis group with gingival
inflammation but no evidence of bone loss and the
periodontitis group showing radiographic evidence of bone
loss and attachment loss of more than 5 mm in at least 8 sites.

The clinical criteria for RAS were: well-demarcated,
rounded ulcers covered by gray, white or yellowish

fibrinous exudates and surrounded by a red, inflammatory
zone (Fig. 1). All participants were assessed on the day of
smoking cessation (baseline) and then on the first, third and
sixth weeks of smoking cessation by a periodontist.

Analysis of data

Statistical analyses were carried out using the Chi-square
and Mac Nemar tests. P values lower than 0.05 were
considered statistically significant.

Results

As participants in this smoking cessation programme, 64 of
the 90 smokers (53 men and 37 women, mean ages 31.96±
11.06 years) successfully quit smoking within the sixth
week and 26 smokers dropped out during the third week of
the study. These patients started smoking again and
consequently 64 individuals completed the study.

The range of cigarette consumption was 5–70
cigarettes a day with the median consumption of the
group being 22.85 cigarettes a day and the mean smoking
period was 15.1±10.98 years. The percentage of the
patients who had the previous quitting smoking experi-
ence was 63.3%. Using the Fagerstrom scoring, the level
of nicotine addiction score was found among all smokers
as 15.6% scoring 0–2 (n=14), 21.1% scoring 3–4 (n=19),
14.4% scoring 5 (n=13), 27.8% scoring 6–7 (n=25) and
21.1% scoring 8–10 (n=19). The statistically significant
relations were not determined between the aphthous ulcer
frequency with the amount of smoked cigarette and the
FTND scores (p>0.05).

The frequency of the RAS on the first day of the quitting
period and at the end of the first, third and sixth week are
shown in Table 1. Only 15.6% (14/90) of the patients had
previous aphthous lesion histories.

Aphthous ulcer was established in 3 (3.3%) out of 90
subjects on the first day of quitting smoking. After 1 week,

Fig. 1 Intra-oral view of the apthous ulcer
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the number out of 90 cases with aphthous ulcer was 17. Of
these 17 subjects, 15 had been found healthy in their first
examination. At the end of first week, the point prevalence
was 17/90 (18.9%) (Table 1) and the rate of incidence per
week was 15/(72×1+15×0.5)=(18.9%) (Table 2). The
number of the cases with aphthous ulcer was 19 among
these 90 people in the examination carried out at the end of
the third week and the point prevalence of aphthous ulcer
was determined as 19/90 (21.1%) (Table 1). In this
examination, aphthous ulcer was found in 12 subjects out of
72 who had not been diagnosed with aphthous ulcer before.
Aphthous ulcer incidence rate per week calculated according
to this data was: [12/(60×2+12×1)]=9% (Table 2). At the
end of the sixth week, of the 64 cases that came to the
examination, 11 (17.1%) cases were diagnosed with
aphthous ulcer (Table 1). Of the 43 cases that had been
diagnosed as healthy in their previous examinations,
aphthous ulcer was established in 6 of these cases during
examination at the end of the sixth week. Aphthous ulcer
incidence rate per week for the fourth to sixth week was
found as [6/(37×3+6×1.5)]=5% (Table 2).

While the point prevalence of aphthous ulcer on the
quitting day was 3.3%, it increased considerably after the
first week and reached 18.8%. In the following weeks,
the aphthous ulcer point prevalence was significantly
higher than the baseline level (Table 1). As the time after

quitting increased, the incidence of aphthous ulcer de-
creased (Table 2).

The cumulative aphthous ulcer occurrence percentage
was 32.2% (29/90) in the first 3 weeks. Cumulative
aphthous ulcer frequency was found as 39.1% (25/64) in
64 patients who completed 6 weeks.

When oral health was examined, the melanin pigmen-
tation presence was determined as 56.7% (51/90). Of the
patients, 85.5% (77/90) had got periodontal disease
(gingivitis or periodontitis). Of the patients quitting
smoking, 33.3% (30/90) had periodontitis and 52.2%
(47/90) had gingivitis. The rate of periodontal disease,
among patients who smoked 11 and more cigarettes per
day was found significantly higher than those smoked
who 10 and less cigarettes per day (p<0.05). The
percentage of aphthous ulcers in the patients with peri-
odontal disease was higher than in the patients without
periodontal disease; 40.3% vs 30.8%. But a statistically
significant relation was not found between aphthous ulcer
frequency and periodontal disease (p>0.05).

Of the various aids used in assisting the subjects on the
quit smoking programme, out of 90 patients, 52 (57.8%)
had used NRT and 38 (42.2%) did not use anything. Of the
64 patients, 35 (54.6%) completed the 6 weeks using NRT.
The aphthous ulcer frequency observed in the patients
who completed 6 weeks taking NRT [11.4% (4/35)] was
lower when compared with the patients taking no NRT
[24.1% (7/29)]. However, this difference was not statisti-
cally significant (p>0.05).

Discussion

The prevalence of aphthous ulcer was found as 2.7% in a
study carried out among 11,360 people in Turkey [4]. Other
population studies have found RAS in about 1.9% of
Spanish [8] and 0.5% of Malaysian [29] examined adults,
while 17.7% of Swedish [2] and 9.7% of adults in
Ljubljana (Slovenia) [12] have a history of possible RAS.
RAS seems to be infrequent in Kuwaiti Bedouins (5%) [7]
and it was found in only 0.1% of Indians in Malaysia [29].
However, RAS may be especially common in North
America [5]. While the 3% ulcer incidence prevalence we
obtained from our study is similar to the results of these
studies, the prevalence of aphthous rate can vary owing to
the racial differences.

Ussher et al. [27] evaluated the oral ulcers and cold
symptoms within 7 weeks period after quitting smoking.
They reported a statistically significant increase of the RAS
1–2 weeks after quitting smoking. Moreover, McRobbie et
al. [14] evaluated oral ulceration occurrences within 4 weeks
period after stopping smoking and reported frequent RAS
occurrences in 40% of patients who quit smoking in the

Table 2 The weekly aphthous ulcer frequency (incidence) in the
subjects after quitting smoking

Periods after
quitting smoking

Number of new cases/number
of person–weeks at risk

Incidence rate
per week (%)

First week 15/(72×1+15×0.5) 18.8
Second to third
weeks

12/(60×2+12×1) 9.0

Fourth to sixth
weeks

6/(37×3+6×1.5) 5.0

Table 1 The aphthous ulcer frequency (point prevalence) in the
quitting smoking subjects

Time Number Percentage

The first day of quitting period 3/90 3.3
At the end of the first week after quitting 17/90 18.9a

At the end of the third week after quitting 19/90 21.1b

At the end of the sixth week after quitting 11/64 17.1c

a It is significantly higher than that on the first day of quitting;
p=0.001 with the Mac Nemar test.

b It is significantly higher than that on the first day of quitting;
p=0.000 with the Mac Nemar test.

c It is significantly higher than that on the first day of quitting;
p=0.02 with the Mac Nemar test.
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first 2 weeks. Moreover, another study showed negative
correlation between the prevalence of RAS and tobacco
habits [2]. Similar to the results of these studies, we found
that the prevalence of RAS was significantly higher in the
following weeks than on the first day of quitting smoking.

We observed in our study that the incidence of aphthous
ulcer decreased as the time after quitting went by. The fact
that the observed decrease in the incidences in time is not
reflected in the point prevalence in this study is related to
the duration of aphthous ulcer. If following-up was
maintained, the decrease in point prevalence might have
been observed.

Smoker’s melanosis may be due to the effects of nicotine
on melanocytes located along the basal cells of the lining
epithelium of the oral mucosa. Studies confirmed that
smoker’s melanosis was found in 25–31% of the smoking
population [15, 25]. Our study showed a smoker’s
melanosis ratio in smokers as 56.7%. Smoker’s melanosis
ratio among ever smokers, in the Swedish population was
found to be 27% [10], in Germans 18% [19], in Japanese
22% [1], in Indians 12.0% [11] and in Turkish 27% [19]. In
our study, the smoker’s melanosis ratio was found to be
higher than the findings of the abovementioned studies.
This can be attributed to the fact that the individuals in this
study were heavy smokers. In addition, these results
support that the main cause of smoker’s melanosis in the
smokers group may strongly be attributed to smoking.

Periodontal diseases are caused by bacteria. Smoking
was strongly implicated as a risk factor for the initiation and
propagation of periodontal diseases. The prevalence of
periodontal disease is higher in smokers than non-smokers
and the alveolar bone is more susceptible to resorption in
smokers [16]. However, Muller and Stadermann’s study did
not reveal evidence for the attenuation of the plaque/
gingival bleeding relationship in heavy smokers [18]. In our
study, 85.5% of the patients had got periodontal disease.
The rate of periodontal disease, among patients who
smoked 11 and more cigarettes per day was found higher
than who smoked 10 and less cigarettes per day. These
results imply the relation between smoking and periodontal
disease.

Patients who stop smoking often complain of RAS
(mouth). A feature of interest is that RAS are infrequently
seen in patients who smoke tobacco. The main explanation
is that tobacco may increase keratinization of the oral
mucosa, which in turn may render the mucosa less
susceptible to ulceration [14]. The protective effect of oral
NRT was reported in various studies [14, 23, 28]. In
addition, in a patient with Behçet’s syndrome, the aphthous
lesions improved when nicotine patches were reported [20].
The selection of the type of nicotine replacement should be
individualized based on the patient’s smoking habits and
preferences. Case studies suggest that smokers quitting with

NRT may be less likely to develop mouth ulcers than those
quitting without NRT [3]. In our study, the aphthous ulcer
frequency was determined to be lower in the patients using
NRT than in the patients using nothing [11.4% (4/35) vs
24.1% (7/29)], but this difference was not statistically
significant (p>0.05).

Our results confirm that RAS is a complication of
quitting smoking. Further studies are needed to identify the
effects of NRT on RAS.
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