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Introduction

Recurrent aphthous stomatitis is characterized by recurring
ulcers confined to the oral mucosa in patients with no other
signs of disease.1 Recurrent aphthous stomatitis is the most
common oral mucosal disease that negatively affects the
quality of life.2,3 Recurrent aphthous stomatitis affects 10 to
30% of the population, and the prevalence in the general
population varies from 5 to 66%.2,4 The onset of recurrent
aphthous stomatitis usually begins in adolescence or as a
child. This condition is most common in individuals in their
20s, and its frequency decreases with age.5

The exact etiology of recurrent aphthous stomatitis
remains unknown.4 The main predisposing factors for recur-
rent aphthous stomatitis are nutritional deficiency, hyper-
sensitivity, drugs, hormones, genetics, local trauma, and
stress.6,7 Several studies have shown that stress can affect
the oral mucosa and cause recurrent aphthous stomatitis.
Stress is a complex biological reaction whose mechanism is
not fully understood.8 Stress may play an essential role in
causing recurrent aphthous stomatitis, but the relationship
between stress and the occurrence of oral pathology is still
unclear.9 Stress levels can be evaluated clinically using a
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Abstract Objectives This study aimed to determine the role of stress in recurrent aphthous
stomatitis. Stress was examined with the Perceived Stress Scale and cortisol levels;
meanwhile, recurrent aphthous stomatitis was assessed with the duration of the lesion.
Materials and Methods This was a cross-sectional analytical study conducted at Oral
Medicine Installation, Universitas Sumatera Utara Dental Hospital, and Prodia Labora-
tory, Medan. The subjects were 50 patients with minor recurrent aphthous stomatitis,
without systemic disease, who did not take systemic drugs or use orthodontic
appliances. The diagnosis of recurrent aphthous stomatitis was established with
anamnesis and clinical examination. Stress was examined by filling out the Perceived
Stress Scale questionnaire and blood tests for serum cortisol levels.
Statistical analysis The data were analyzed using the Fisher test and Mann–Whitney
U test.
Results This study showed no significant relationship between the Perceived Stress
Scale category and recurrent aphthous stomatitis, with a p-value of 0.392. This study
also showed no significant relationship between blood cortisol level and recurrent
aphthous stomatitis with a p-value of 1.000.
Conclusion Stress may play an important role in recurrent aphthous stomatitis.
However, this study did not show any difference in stress examined through the Perceived
Stress Scale and cortisol levels based on the duration of recurrent aphthous stomatitis.
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questionnaire, such as the Perceived Stress Scale, and a blood
test by examining the cortisol level in the blood.7

Correct diagnosis of recurrent aphthous stomatitis is
crucial to determining the treatment of recurrent aphthous
stomatitis, which is based on a complete history and clinical
findings of ulcers, as well as laboratory examination if
suspected to be related to a systemic condition.2,10 There-
fore, this study aimed to determine the role of stress in
recurrent aphthous stomatitis, which was examined with
the Perceived Stress Scale questionnaire and blood cortisol
levels.

Materials and Methods

This was an analytical study with a cross-sectional approach
conducted at the Oral Medicine Installation at the Universi-
tas Sumatera Utara Dental Hospital and Prodia Clinical
Laboratory Medan. Diagnosis of recurrent aphthous stoma-
titis and Perceived Stress Scale examination was carried out
at the Oral Medicine Installation at the Universitas Sumatera
Utara Dental Hospital, and cortisol level examination was
carried out at the Prodia Clinical Laboratory.

The study involved 50 individuals with recurrent aph-
thous stomatitis. The sampling method in this study was
nonprobability sampling with the purposive sampling
method. All subjects who met the inclusion and exclusion
criteria were included. The inclusion criteria include indi-
viduals with minor type recurrent aphthous stomatitis,
individuals who do not have a systemic disease or take
any drug, individuals who do not use orthodontic appli-
ances, and individuals who volunteered to be a study
subject.

Recurrent aphthous stomatitis is diagnosed with anam-
nesis and clinical examination. Anamnesis was done to
determine the recurrence of recurrent aphthous stomatitis,
and a clinical examination was done to examine the ulcer.
The Perceived Stress Scale was analyzed using a question-
naire consisting of 10 questions to assess stress levels and
was compiled using a rating scale. The answers used a 5-
point Likert scale interval value: 0¼never, 1¼ rarely, 2¼
sometimes, 3¼quite often, and 4¼ very often. Questions
stating negative responses (question numbers 4, 5, 7, and 8)
were scored in reversewith a score of 0¼4, 1¼3, 2¼2, 3¼1,
and 4¼0. The overall score obtainedwas the total score of 10
questions with scores ranging from 0 to 40. A score of 0 to 13
indicated mild stress, a score of 14 to 26 indicated moderate
stress, and a score of 27 to 40 indicated severe stress.11,12

After that, blood samples of all the patients were taken. A
blood (serum) sample was obtained early morning (7–9 a.
m.). Professional analysts in the laboratory then analyzed the
blood sample.

The data obtained were then analyzed. The relationship
between the Perceived Stress Scale scores and the duration of
recurrent aphthous stomatitis was analyzedwith theMann–
Whitney U test. Meanwhile, the relationship between serum
cortisol levels and the duration of recurrent aphthous sto-
matitis was analyzed with Fisher’s tests. Data analysis was
done with IBM SPSS Statistics Software, version 22.

Results

The results of this study indicated that most of the patients
(37 [74%]) were in late adolescence (17–25 years). Five (10%)
patients were in their early adolescence (12–16 years).
Meanwhile, early adulthood (26–35 years) and late adult-
hood (36–45 years) accounted for 4 (8%) patients each
(►Fig. 1).

This study also showed that 35 (70%) patients with
recurrent aphthous stomatitis were females and 15 (30%)
patients were males (►Fig. 2).

►Fig. 3 shows the duration of recurrent aphthous stoma-
titis. Forty (80%) patients experienced recurrent aphthous
stomatitis for less than 7 days, and 7 (20%) patients experi-
enced recurrent aphthous stomatitis for more than 7 days.

In this study, the highest percentage of patients’ Perceived
Stress Scale category was moderate, consisting of 37 (74%)
patients. Meanwhile, 11 (22%) patients were in the mild
category and 2 (4%) patients were in the severe category
(►Fig. 4).

0
10
20
30
40

12–16
years

17–25
years

26–35
years

36–45
years

5

37

4 4

Age

Fig. 1 Distribution of the patients according to age.

0

20

40

Female Male

35

15

Sex

Fig. 2 Distribution of the patients according to sex.

0

20

40

<7 days ≥7 days

40

10

Duration of Recurrent Aphthous Stomatitis 

Fig. 3 Distribution of the patients according to the duration of
recurrent aphthous stomatitis.

European Journal of General Dentistry Vol. 12 No. 1/2023 © 2023. The Author(s).

Role of Stress in Recurrent Aphthous Stomatitis Nurdiana et al. 43



►Fig. 5 shows the distribution of cortisol levels of patients
in this study. It was found that 47 (94%) patients had normal
cortisol levels and 3 (6%) had high cortisol levels.

►Table 1 shows the relationship between stressmeasured
with the Perceived Stress Scale questionnaire and the dura-
tion of recurrent aphthous stomatitis. There was no signifi-
cant relationship between the Perceived Stress Scale
category and recurrent aphthous stomatitis, with a p-value
of 0.392 (p>0.05).

►Table 2 shows the relationship between stressmeasured
with blood cortisol level and the duration of recurrent

aphthous stomatitis. There was no significant relationship
between blood cortisol level and recurrent aphthous stoma-
titis with a p-value of 1.000 (p>0.05).

Discussion

Recurrent aphthous stomatitis can occur in adolescence or
even during childhood. Taheri et al revealed that 87% of
recurrent aphthous stomatitis patientswere in the age group
of 22 to 25 years.11 The results of this study indicate that the
most of the patients with recurrent aphthous stomatitis
were in late adolescence (17–25 years), and the incidence
decreases with age. This study was in accordance with the
finding of Rajmane et al, which showed that the most
commonly affected age group with recurrent aphthous sto-
matitis was 20 to 29 years (56.9%), and the prevalence
decreased with age.12 Kaur et al assessed the prevalence of
recurrent aphthous stomatitis in the North Indian popula-
tion; the study showed that 60% of the patients with recur-
rent aphthous stomatitis were in the age group of 20 to
30 years.13 Studies showed that 80% of recurrent aphthous
stomatitis patients experienced this disorder for the first
time before the age of 30 years; the peak is in their 20s. The
frequencywill decreasewith increasing age.5,14 The percent-
age of affected patients decreases after the third decade of
life.15

Studies have shown that in children and adults affected by
recurrent aphthous stomatitis, the incidence of this disorder
is higher in females than in males.15–17 In relation to the
female predisposition to recurrent aphthous stomatitis,
some authors have suggested that this association is related
to hormonal rates. The study by Hedge et al, which investi-
gated the prevalence of recurrent aphthous stomatitis,
shows females had a slight predominance compared to
males, with females at 51.6% and males at 48.4%.18 This
result is consistent with the results of this study, where there
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Fig. 4 Distribution of the Perceived Stress Scale category in recurrent
aphthous stomatitis patients.
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Table 2 Relationship between cortisol level and duration of recurrent aphthous stomatitis

Duration of recurrent aphthous stomatitis Cortisol level p value

Normal High

n % n %

<7 d 37 78.7 3 100 1.000

�7 d 10 21.3 0 0

Table 1 Relationship between Perceived Stress Scale category and duration of recurrent aphthous stomatitis

Duration of recurrent aphthous stomatitis Perceived Stress Scale category p value

Mild Moderate Severe

n % n % n %

<7 d 8 72.7 30 81.1 2 100 0.392

�7 d 3 27.3 7 18.9 0 0
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weremore female patients thanmale patients.Moreover, the
study by Rathod et al also showed that the prevalence of
recurrent aphthous stomatitis was higher in females (85.9%)
than in males (14.09%).19 Queiroz et al also showed that out
of 68 recurrent aphthous stomatitis cases, 59.2% were
females and 40.8% were males.20

In this study, the duration of recurrent aphthous stomati-
tiswasmostly less than 7 days. Thisfinding is consistent with
that in the study by Kamil et al, according to which the
duration of ulcers was most commonly 2 to 5 days (73.7%),
followed by more than 5 days (21.9%), and more than 7 days
(4.4%).21 These findings are similar to a study conducted by
Rathod et al, which concluded that the ulcers healedwithin 2
to 5 days in most patients (96.36%).19 Meanwhile, this study
is slightly different from the study by Hedge et al18 and
Rodriguez-Archilla et al.22 Hedge et al recorded that ulcers
healed in less than 1week in 46.2% of patients, in 1 to 2weeks
in 38% of patients, and in more than 2 weeks in 15.8% of
patients.18 In the study by Rodriguez-Archilla et al compris-
ing 200 individuals with recurrent aphthous stomatitis, 49%
of lesions healed in less than 7 days and 51% in more than
7 days.22 The duration required for healing of the ulcer
depends on the type of ulcer. The process of oral ulcer healing
involves four phases: hemostasis, inflammation, prolifera-
tion, and remodeling.23 In thehemostasis stage, blood vessels
restrict blood flow, and platelets stick together to seal the
wound. Then, threads of fibrin reinforce the seal through a
process called coagulation.24 At the inflammation stage,
cytokine proinflammatory and reactive oxygen species per-
sistently increase, causing elevated oxidative and inflamma-
tory stress.23 The repair process starts by removing damaged
cells and bacteria.24 During the proliferation stage, a process
of re-epithelialization strongly correlated to angiogenesis
occurs, which supports epithelial layer contraction in
wounds.23 Cells from the wound’s edges move across the
opening to close the wound. In the remodeling (maturation)
stage, maturation occurs when collagen is remodeled, and
the wound fully closes. Any cells used to repair the wound
that is no longer needed are removed by a process called
apoptosis.24 In minor recurrent aphthous stomatitis, ulcers
heal within 7 to 14 days and may last up to 21 days in each
episode.25

The etiology and pathogenesis of recurrent aphthous
stomatitis so far have remained elusive.26 Stress can be
defined as a person’s psychological and mental reactions
that various situations can cause. Stress is part of the human
lifestyle. Stress can help achieve one’s goals, but on the other
hand, prolonged stress can negatively impact one’s physical
and mental health and performance. Stress can also increase
the incidence of systemic diseases and affect oral health.9,27

This study assessed the stress level using the Perceived
Stress Scale. It is one of the most widely used psychological
instruments for measuring the perception of stress. It meas-
ures the degree towhich situations in one’s life are appraised
as stressful. The assessment instrument shows adequate
reliability and validity in assessing a person’s psychological
stress condition.3 The results in this study align with the
study conducted by Purnami et al, which showed that most

patients had moderate stress levels. The results showed that
75.8% of subjects had moderate stress levels, 22.9% had mild
stress levels, and only 3% had severe stress levels.28

Stress levels can also be evaluated through blood tests,
such as the level of cortisol in the blood.7 Cortisol is a critical
hormone in reaction to stress.29 Stress can cause an increase
in salivary cortisol levels and affect immunoregulatory ac-
tivity causing inflammation by increasing the number and
activity of leukocytes, causing various changes in the oral
cavity.30 In humans, stress and anxiety levels can be identi-
fied with free blood and salivary cortisol.3

Anxiety and stress are widely accepted as important
etiological factors in recurrent aphthous stomatitis since
patients often associate personal problems related to their
work or home circumstances with the onset of periods of
ulceration.14 When stress factors occur continuously, a per-
son will easily experience stress, making it easier to experi-
ence chronic diseases related to the immune system, such as
recurrent aphthous stomatitis.28 Stress always leads to de-
creased immunity, characterized by increased glucocorticoid
secretion.31 Physiologically, stress triggers the stimulation of
two main systems: the sympathetic nervous system and the
hypothalamic–pituitary–adrenal (HPA) axis. Activation of
the HPA axis leads to the secretion of cortisol. Cortisol is a
well-known stress hormone released from the cortex of the
adrenal gland. It mediates several vital functions, such as
regulating carbohydrates, protein, and fatmetabolism,main-
taining vascular reactivity, and regulating blood cell num-
bers.29 Although the pathogenesis is unclear, the continuous
increases in cortisol levels under stressful conditions may
lead to increased inflammatory activity by inducing immune
dysfunction, which in turn triggers recurrent aphthous
stomatitis with a higher chance of recurrence.2 Epidemio-
logical studies have suggested that emotional stressmay be a
precipitating factor for recurrent aphthous stomatitis. Still,
stress is unlikely to be the direct cause of ulceration and, in
any event, is very difficult to quantify.32

This study showed no significant relationship between
the Perceived Stress Scale category and recurrent aphthous
stomatitis. The results were in line with Bilal et al’s study
regarding the examination of anxiety and depression levels
in 50 recurrent aphthous stomatitis patients and 50 patients
without recurrent aphthous stomatitis using the Spielberger
Perceived Stress Scale and Spielberger State-Trait Anxiety
Inventory, which showed there was no significant difference
in the Spielberger Perceived Stress Scale scores of the study
subjects.30 Stressful situations can cause a transitory in-
crease of salivary cortisol and stimulate immunoregulatory
activity by increasing the number of leukocytes in inflam-
matory sites, which are often observed during the patho-
genesis of mouth ulcers. However, the exact mechanism of
how stress-related mood instability and subjective well-
being triggers mouth ulcers remains to be elucidated.33

Thus, further study needs to be done because this study
also showed no significant relationship between cortisol
levels and recurrent aphthous stomatitis.

The role of stress in recurrent aphthous stomatitis epi-
sodes is still unclear.34 Although the literature mentions
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anxiety and stress as potential etiologic factors for develop-
ing recurrent aphthous stomatitis, this association remains
controversial.26 Stress has also been documented as a trig-
gering factor for the development of recurrent aphthous
stomatitis, but the exact underlying mechanism remains
unclear and controversial.29 Onset of the ulcer may be
attributed to elevated salivary cortisol levels in the saliva.34

A more recent study showed that stressful life events were
significantly associatedwith the onset of recurrent aphthous
stomatitis episodes but not with the duration of the epi-
sodes.31Huling et al assessed the effect of stressful life events
on the onset and duration of recurrent aphthous stomatitis.
They found that stressful life events did not affect the
duration of recurrent aphthous stomatitis episodes
(p¼0.73). Their finding indicates that stress is involved
with the initiation of a recurrent aphthous stomatitis
episode.35

Conclusions

Stress is one of the etiologic factors of recurrent aphthous
stomatitis, but the exact mechanism remains unclear. This
study showed no significant relationship between the Per-
ceived Stress Scale category and cortisol levels with recur-
rent aphthous stomatitis. Therefore, the dentist must always
examine all the etiological factors that can cause recurrent
aphthous stomatitis.
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