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ABSTRACT
Introduction: Oral ulceration (ulcer) is a deep defect within the oral mucosa which occurs due to
pathologic processes in the dermis. Oral mucosal ulcerations can be caused by injury, malignant disease,
immune and autoimmune disease, infection, or be hereditary. Tobacco and alcohol use are in literature
known as distinguished etiological factors of oral mucosal ulcerations. It is well known that the state of
worry, psychological stress, fear, anxiety, depression all precede the occurrence of oral ulcerations.
Genetic predisposition for the development of oral ulcerations is significant and cannot be neglected,
especially if another etiological factor is present as well.
Materials and methods: This study was carried out at the Department and Clinic of Oral Medicine and
Periodontics, Faculty of Dental Medicine, University of Sarajevo. The study was conducted with the
approval of the Institutional Ethical Committee. The study procedure was explained and informed
consent was obtained from each participant.
The study was conducted on 80 patients that were divided into two study groups:
Case group: patients that had oral ulcerations
Control group: healthy patients without oral ulcerations
Anamnestic data and data obtained by clinical examination were entered in dental charts that were
designed for the study.
Conclusion: Although our research suggests oral ulcerations are not more frequent in patients that use
tobacco or alcohol, their consumption is undoubtedly a health hazard.
Considering the population that was mostly presented with oral ulcerations we believe that stress and
anxiety as etiological factors play the most important role in the development of oral ulcerations.
This study confirmed that genetic predisposition is also relevant in the development of oral ulcerations
and should not be overseen, especially if another etiological factor is present as well.
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Introduction
Oral mucosa plays an important role in the
proper functioning of the human organism. It
protects organs of the oral cavity, acts as a receptor
of different stimuli, enables absorption and resorption of nutrients, prevents the unphysiological
exchange of substances, stimulates excretion of
toxic agents from the organism and acts as a carrier
of taste. Oral mucosa can be easily examined, and
therefore is an important indicator of the condition
of the organism.
In healthy people, oral mucosa is smooth, soft,
sensitive and has good vascularization and optimal
thickness. Lesions of the oral mucosa can be divided into three categories based on the surface
relation of the lesion and oral mucosa: pathological
lesions in level with mucosal epithelium (macule),
lesions beneath the mucosal surface (erosion,
ulceration, fissure, scar), and mucosal changes
above the surface of mucosa (papule, vesicle, bulla,
pustule).
Oral ulceration (ulcer) is a deep defect within
the oral mucosa which occurs due to pathologic
processes in dermis. When describing an ulceration, a clinician should refer to its shape, size,
depth, bottom, border, consistency, surrounding
area and sensitivity. The bottom of the ulceration
reaches connecting tissue and muscle. Ulceration
heals by scarification [1].
Ulcerous diseases of the oral mucosa have very
similar clinical presentation so detailed anamnesis
and clinical examination play an important role in
making a proper diagnosis.
Oral mucosal ulcerations can be caused by
injury, malignant disease, immune and autoimmune disease, infection, or be hereditary. Tobacco and
alcohol use are in literature known as distinguished etiological factors of oral mucosal ulcerations.
Tobacco has for a while been known as one of
the major etiological factors for the development of
precancerous and cancerous lesions of the oral
cavity. Carcinoma is induced by cancerogenic
substances in tobacco. More than 7000 harmful
chemicals which are identified in tobacco, tobacco
smoke, or components dissolved in water will be
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found in saliva as well. Among them, more than 70
have been classified by International Agency for
Research on Cancer (IARC) [2].
Alcohol consumption has many effects on the
oral cavity ranging from minor ones such as
inflammation, recurrent aphthae or cheilitis, to
major consequences like taking part in the
development of oral carcinoma.
A significant link between alcohol consumption
and carcinoma development can be found in literature, especially if the alcohol use is accompanied
by tobacco use [1, 3].
Stress can be defined as a physical, mental, and
emotional response to events that cause physical
or emotional tension.
It is well known that the state of worry,
psychological stress, fear, anxiety, depression all
precede the occurrence of oral ulcerations. Oral
ulcerations can interfere with vital bodily functions such as breathing, eating, swallowing and
speaking.
On the other hand, the presence of oral
ulcerations can undermine confidence and selfrespect, discourage normal social interaction,
cause other health issues, and lead to chronic
stress and depression.
Genetic predisposition for the development of
oral ulcerations is significant and cannot be
neglected, especially if another etiological factor is
present as well.
The goal of our research is to determine the
effect of tobacco smoking, alcohol use and
socioeconomic factors on the development of
ulcerations of the oral cavity.

Materials and methods
This study was carried out at the Department
and Clinic of Oral Medicine and Periodontics,
Faculty of Dental Medicine, University of Sarajevo.
The study was conducted with the approval of the
Institutional Ethical Committee. The study
procedure was explained and informed consent
was obtained from each participant.
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The study was conducted on 80 patients that
were divided into two study groups:
- Case group: patients that had oral ulcerations
- Control group: healthy patients without oral
ulcerations
Anamnestic data and data obtained by clinical
examination were entered in dental charts that
were designed for the study.

Of the total 40 patients with oral ulcerations, 34
(85%) did not have university degree, whereas the
other 6 (15%) were degree holders. 18 patients
from the control group (18%) did not have
university degree, and 22 (55%) did have a
university degree. We have established statistically
significant (p<0.001) dependence between the
level of education and the occurrence of oral
ulcerations (Figure 1).
Figure 1. Level of education in patients with
oral ulcerations and in healthy patients.

Results

The results are expressed as absolute numbers N and percentages %.

The results were analyzed using SPSS
(Statistical Package for Social Sciences) version
21.0. The results were expressed as absolute
numbers N and percentages %, arithmetic mean
() and standard error of the arithmetic mean
(SEM), median and interquartile range (25-75
percentile). To test the significance of normal
distribution deviation Shapiro-Wilk test was used.
The results were analyzed using z-test for suitable
variables, and nonparametric tests were used in
cases of irregular distribution (Mann-Whitney U
test). For analyzing categoric variables Chi-square
and Fischer exact tests were used.
Age, sex, and bad habits do not significantly
differ in patients with oral ulcerations compared to
healthy patients (table 1).

p<0.001
40

34
(85.0%)

30

22
(55.0%)
18
(45.0%)

20

6
(15.0%)

10

0

POU
Education level

without University
degree

CG
with University
degree

Table 1. Baseline characteristics and bad habits in healthy patients and patients with oral ulcerations.
Variables

POU (n=40)

CG (n=40)

p

31.5 (24.0-56.5)

35.0 (32.25-39.75)

0.464

17 (42.5%) / 23 (57.5%)

14 (35.0%) / 26 (65%)

0.491

Smoking

10 (25.0%)

14 (35.0%)

0.329

Years of smoking

13.9±4.09

14.85±1.62

0.810

Cigarettes/day

16.0±2.66

22.2±2.58

0.116

Alcohol consumption

4 (10.0%)

0 (0.0%)

0.058

Age (years)
Gender (male / female)

The results were expressed as absolute numbers N and percentages %, arithmetic mean (X) and standard error of the arithmetic mean
(SEM), median and interquartile range (25-75 percentile), POU-patients with oral ulcerations, CG-control group
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Of the total 40 patients with oral ulcerations, 13
(32%) were employed, whereas 27 of them
(67.5%) were unemployed. Out of 40 patients in
the control group, 36 of them (32%) were
employed. There is a statistically significant
correlation (p<0.001) between the employment
status and the occurrence of oral ulcerations
(Figure 2).
Figure 2. Employment status in case group (POU)
and control group (CG).

Out of 40 patients with oral ulcerations, 8 of
them (20%) did have a positive family history, and
32 of them (80%) did not. All of the patients in the
control group had a negative family history. There
is a statistically significant (p=0.003) positive family history among patients with oral ulcerations
(Figure 3).

Discussion

The results are expressed as absolute numbers N and percentages %.

p<0.001
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Figure 3. Family history in patients with oral
ulcerations (POU) and healthy patients (CG).
The results are expressed as absolute numbers N and percentages %.
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The results of this study have shown an inverse
connection between tobacco use and the occurrence of oral ulcerations.
Literature does suggest that tobacco smoking
could have a protective effect due to increased
keratinization of oral mucosa in tobacco smokers.
Thickened keratin layer acts as a mechanic and
chemical barrier against traumatic injury and
microorganisms [4].
Most of the patients in the present study were
diagnosed with recurrent aphthous stomatitis
(RAU).
The results of other research suggest an inverse
connection between the development of recurrent
aphthous ulcerations and tobacco consumption as
well [5].
Several researchers proposed that smokers
could be under less stress compared to smokers
and that there is a psychological trigger that
initiates recurrent aphthous stomatitis [6].
The link between cigarette smoking and the
lower occurrence of aphthae found in this study
proposes that smoking could have a role in the
prevention of RAU.
The results of our research are in concordance
with the research of Abdullah who studied the
prevalence and risk factors of recurrent aphthous
ulcerations including tobacco use [7].
No link was found between the occurrence of
oral ulcerations and alcohol use which is partially
in line with the study conducted by Italian
researchers who investigated the correlation
between alcohol use and 14 diseases. Their
research did not confirm a connection between
Stomatološki vjesnik 2021; 10 (2)
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alcohol use and the development of oral carcinoma
and oral ulcerations [8].
Other researches did confirm a connection
between prolonged alcohol use and the occurrence
of oral ulcerations [1, 9].
Long-term alcohol consumption causes vitamin
B12 deficiency which leads to pernicious anemia.
Pernicious anemia in the oral cavity is manifested
with smooth, red tongue, atrophy of papillae, and
loss of taste – a condition known as Moller-Hunter
glossitis.
Furthermore, long-term alcohol abuse can lead
to the occurrence of oral ulcerations, xerostomia,
necrotizing ulcerous gingivitis, recurrent aphthous ulcerations and secondary candidiasis. In
patients with severe alcohol abuse, oral mucosa
becomes atrophic with ulcerations that are
covered with yellowish pseudo-membranes.
Level of education and employment status had a
significant impact on the prevalence of oral
ulcerations. Oral ulcerations were mostly present
in patients that had an academic degree, students,
and the unemployed. These results suggest that
stress and anxiety have an important role in the
development of oral ulcerations in students and
the unemployed.
Different studies address stress as an etiological
factor in the development of oral ulcerations such
as oral lichen planus and recurrent aphthous
stomatitis. Such was the research conducted by
Indian scientists that confirmed the role of stress in
the occurrence of recurrent aphthous stomatitis
and oral lichen planus [10]. The results of another
study by Indian scientists showed that oral
ulcerations are more frequent in patients with
anxiety and depression than in healthy patients
[11]. The role of stress in the development of
recurrent aphthous ulcerations was confirmed in
the study by Arab scientists that was conducted
among female students of dental medicine in Saudi
Arabia [12].
The results of our study are in agreement with
the results of the above-mentioned studies.
Patients with oral ulcerations in our research
had a positive family history of oral ulcerations. All
of the patients that had positive family history
were diagnosed with recurrent aphthous ulceStomatološki vjesnik 2021; 10 (2)

rations. Microarray is a specific laboratory
technique used to detect the simultaneous
expression of thousand genes. Microarray showed
that 551 genes are included in the etiology of
recurrent aphthous ulcerations, and 196 genes are
connected with the development of recurrent
ulcerations. IL-2 plays an important role in the
occurrence, advancement, and reoccurrence of
aphthae on the level of mRNA and proteins [13].
Results of other studies have also reported positive
family history in patients with recurrent aphthous
ulcerations [14].

Conclusion
Although our research suggests oral ulcerations
are not more frequent in patients that use tobacco
or alcohol, their consumption is undoubtedly a
health hazard.
Considering the population that was mostly
presented with oral ulcerations we believe that
stress and anxiety as etiological factors play the
most important role in the development of oral
ulcerations.
This study confirmed that genetic predisposition is also relevant in the development of oral
ulcerations and should not be overseen, especially
if another etiological factor is present as well.
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