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Objective: Recurrent aphthous stomatitis (RAS) is
the most common ulcerative disease of the oral mucosa that commonly affects the general population. The
objective of this study was to conduct a research in
assesing the relationship between psychological disorders including anxiety, depression and salivary cortisol
levels in patients with RAS.
Methods: Thirty-nine patients suffering from minor
RAS were enrolled in the study after obtaining an informed consent. The control group consisted of 25 age
and gender matched healthy individuals. All subjects
were evaluated by using both psychological tests (Hamilton’s anxiety rating scale [HARS] and Hamilton’s
depression rating scale [HDRS]) and physiological

testing instrument (salivary cortisol level).

Amaç: Reküren aftöz stomatit (RAS) genel popülasyonu en fazla etkileyen ve oral mukozanın en sık görülen ülseratif hastalığıdır. Bu çalışmanın amacı reküren aftöz stomatitli hastalarda anksiyete ve depresyon
gibi psikolojik hastalıklar ile tükrük kortizol düzeyi
arasında ilişki olup olmadığının araştırılmasıdır.
Yöntemler: Minör RAS tanılı 39 hasta bilgilendirilmiş
onam alındıktan sonra çalışmaya alındı. Yaş ve cinsiyet
bakımından uyumlu 25 sağlıklı birey ise kontrol grubunu oluşturdu. Tüm bireyler psikolojik (Hamilton anksiyete ve Hamilton depresyon ölçekleri) ve fizyolojik
testler (tükürük kortizol seviyeleri) ile değerlendirildi.

Bulgular: RAS hasta grubuyla kontrol grubunun tükürük kortizol düzeyi ve anksiyete arasında istatistiksel anlamlı faklılık bulunmazken, gruplar arasında
depresyon açısından anlamlı fark tespit edildi.

Introduction
Recurrent aphthous stomatitis (RAS) is the most common ulcerative disease of oral mucosa in clinical practice. These ulcers are characterized by a rounded shallow
painful ulcer with a yellowish gray pseudomembranous
center and a well-defined erythematous rim (1). RAS
can be examined in three types which are minor, major
and herpetiform ulcers. Clinically, minor ulcers are the

Results: While no statistical difference was found
between the patients with RAS and controls for both
salivary cortisol levels and anxiety, there was statisticaly significant difference between the groups for
depression.

Conclusion: There was no significant increase in salivary cortisol levels in patients with active disease
when compared to the healthy subjects. But we found
that depression scale values were significantly higher
in patients with RAS.

Keywords: Aphthous stomatitis, saliva, cortisol,
anxiety, depression

Sonuç: Sağlıklı bireylerle, aktif hastalık dönemindeki
hastalar karşılaştırıldığında tükürük kortizol seviyelerinde anlamlı artış görülmedi. Ancak çalışmamızda,
RAS’lı hastalarda depresyon ölçek değerleri önemli
oranda yüksek bulundu.

Anahtar kelimeler: Aftöz stomatit, tükürük, kortizol,
anksiyete, depresyon

most common form of RAS with a tendency of lower
size (less than 1 cm) and rapid healing process when
compared to major type (Sutton’s disease). Herpetiform ulcers are a large number of ulcers spreading to
large areas along the oral mucosa. However, these ulcers
are not related to the herpes simplex virus (2).
The incidence of RAS are ranged from 5% to 66%
and precise pathogenetic mechanism of it is not re-
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vealed (3, 4). Although RAS usually heals within 10 to 21 days,
these aphthous ulcers are often accompanied by severe pain disproportionate to the size of the lesion. For this reason there is a
negative effect on the quality of life. The pain of major ulcers is
more severe and its healing occurs sometimes with a scar (2).
There are many factors that influence RAS exacerbations; these
include family history, nutritional deficiencies, food allergies, immune-deficiencies, smoking cessation, local trauma, genetic predisposition, systemic diseases, hormonal and emotional disorders,
and similar situations (5-9). Although, the researchs evaluating the
effect of psychological factors on RAS are extremely variable, the
onset and recurrences of RAS may be triggered by emotional conditions such as stress and anxiety (10-16).
Acute stress is characterized by alterations in catecholamine levels.
In chronic stress, alterations in cortisol level are more prominent
(17). Cortisol, or stress hormone, is the most important synthesized
glucocorticosteroid in the cortex of the adrenal gland. To assess anxiety, measurement of salivary cortisol is superior to serum cortisol
level. This is because when salivary cortisol level is measured, unbound cortisol is assayed. In addition, collecting salivary sample
is noninvasive, does not need trained staff, is relatively nonstressful, and changes in environmental conditions such as temperature,
movement, and growth of microorganisms do not change salivary
cortisol level (18, 19). Additionally, the measurement of the level
of cortisol in saliva has become attractive in recent years. When
compared to serum cortisol level, saliva cortisol level can provide
better information because of labile cortisol level in serum (18).
The relationship between cortisol levels (serum and saliva) and psychological state was established in a previous study (14).
Although stress and anxiety are shown as possible factors in the
development of RAS, this relationship is still unclear (3). In order
to better understand the role of salivary cortisol, depression and
anxiety in the development of RAS, we planned this study, and
at the same time, we wanted to evaluate the relationship between
anxiety and depression and salivary cortisol levels in RAS patients.

Methods

This study was approved by the Ethics Committee of the Medical
Faculty of Fırat University, and was conducted in accordance with
the ethical standards of the Helsinki Declaration of 2000. Data
were collected between January 2015 and January 2016 after obtaining informed consent from the subjects. Thirty-nine patients
with minor RAS and 25 healthy individuals (control group) were
enrolled in the study. The control group was constituted similar to
study group’s age and sex characteristics.
Patient and control groups had no chronic disease. Detailed anamnesis (RAS family history, time of onset, predisposing factors, number of aphthous lesions in the last three months, localizations, diameters, recovery time of lesions) and full dermatological examination
were performed. Pathergy test, ophthalmologic examination, whole
blood count, routine biochemical tests, serum iron, folic acid, ferritin and vitamin B12 levels were examined. Patients with normal laboratory findings were included in this study. Patients with systemic
disease, endocrine and metabolic diseases, blood deficiencies, steroid
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and other hormonal drug users, pregnant patients and Behçet’s patients were excluded from the study. The diagnosis of the minor RAS
was made with clinical examination and anamnesis.
Physiological evaluation
Saliva samples of the control group and study groups at the active
phase of oral ulcers were obtained between 09:00 am and 09:15
am and 5 mL was collected into sterile glass tubes via passive flow
without any saliva stimulus prior to the meal. All participants were
allowed to wash their mouths appropriately before taking samples. After saliva samples were taken with a sterile foam-tipped
applicator, these samples were centrifuged at 1000 G and stored
at -20 °C. Salivary cortisol levels were measured by electrochemoluminescence method (Roche Cobas 8000/e602, Roche Diagnostic, Germany). The measurement ranges are 1.5-1750 nmol/L or
0.054-63.4 μg/dL according to the manufacturer’s protocol.
Psychological evaluation (Anxiety and depression evaluation)
After the sample of saliva collection, the patients were exposed to
psychological evaluation. The Hamilton anxiety rating scale (HARS)
is used to describe of anxiety levels including overall anxiety, psychic
anxiety (mental agitation and psychological distress) and somatic anxiety (physical complaints related to anxiety) (20). This scale
encompasses 14 questions, half of them are related to the psychic
anxiety and the other half to the somatic anxiety. The individuals are
scored from 0 to 4 on each of the 14 items. The total anxiety score
ranges from 0 to 56, where <17 indicates mild severity, 18-24 mild
to moderate severity and 25-30 moderate to severe. Meantime depression levels were measured by using Hamilton depression rating
scale (HDRS) (21). The HDRS is designed to rate the severity of depression in patients. Although HDRS contains 21 areas, it calculates
the patient’s score on the first 17 answers. This first - 17 questions
with a five point on each items (ranging from 0 to 2, from 0 to 3 or
from 0 to 4). The total depression score ranges from 0 to 51, where
<7 indicates normal, 8-13 indicates mild depression, 14-18 moderate depression, 19-22 severe depression, ≥23 very severe depression.
Statistical Analysis
Independent t-test was used to define quantitative differences between groups; and p value of ≤0.05 was considered as statistically
significant. All statistical analyses were performed using the version
21.0 of the SPSS (IBM Corp., Armonk, NY).

Results

A total of 64 subjects including 39 patients and 25 as members of
the control group were evaluated for age, gender, and demographic
data, grade of anxiety and depression and saliva cortisol levels. Demographic data of the patients were shown in table 1. Mean saliva
cortisol levels in RAS patients were 0.15377 μg/dL and 0.111804
Table 1. Patients’ demographics
Study group (n=39)

Control group (n=25)

Females

24

11

Males

15

14

37.25

30.7

Mean age

168
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Table 2. All statistical data regarding HARS, HDRS and salivary cortisol levels
Group

Patients with RAS

Controls

Patients with RAS

Controls

Patients with RAS

Controls

Anxiety
(HARS)

Anxiety
(HARS)

Depression
(HDRS)

Depression
(HDRS)

Salivary Cortisol
Level (µg/dL)

Salivary Cortisol Level
(µg/dL)

13.72

9.791667

12.76

3.958333

0.15377

0.11804

Variable
Mean
p

0.686

0.001

0.127

p<0.05 was considered as significant
HDRS: Hamilton Depression Rating Scala; HARS: Hamilton Anxiety Rating Scala; RAS: Recurren Aphtous Stomatitis; p<0.05 was considered as significant

μg/dL in the control group, and there was no significant difference
between groups. The mean score of HARS was 13.72 in RAS patients and 9.79 in the control group, and no statistically significant
difference was found between the two groups (p>0.05). The mean
score of HDRS was 12.76 in RAS patients and 3.95 in the control group. The score of HDRS in RAS patients was found to be
significantly higher than the control group (p<0.05). The patients
was diagnosed with depression by a psychiatrist and antidepressant
therapy was started. All statistical data regarding HDRS, HARS
and saliva cortisol levels were shown in table 2.

Discussion
Oral diseases have negative influence on nutrition, speech, physical appearance and social relations. RAS affects the quality of life
of the patient especially as a consequence of long episodes of disturbing pain (15). Complex factors were reported about the etiopathogenesis of RAS (22). Stress and many factors may play a role
in the development of new lesions in RAS (4, 14, 23). However,
there is little objective evidence of this relationship in many studies
(24-25). The stress mechanism that causes RAS attacks is not fully
understood. It was stated that an increase in salivary cortisol levels
may lead to the onset of lesions (3, 14).
Salivary cortisol was used in a variety of studies to demonstrate
high anxiety and stress state with safe analytical tools (26, 27).
Cortisol production in the adrenal glands is regulated by ACTH
secreted from the hypophyseal gland. ACTH secretion is controlled by the effect of corticotropin releasing hormon secreted
by the hypothalamus in stress conditions (16, 26-28). In the
case of anxiety and depression, a proportional enhancement of
cortisol level in saliva was described, and also changing of plasma cortisol level (26, 28). Nadendla et al. (29) detected statistically significant increase in anxiety levels and salivary cortisol
levels when compared with control groups in the inactive phases
of RAS patients. The activation of the parasympathetic and sympathetic sections of the nervous system due to exposed stress
leads release of hormones through hypothalamic-pituitary-adrenal (HPA) axis, and this event takes an important role in the
regulation of the immunological mechanisms (15). Psychological stress increases immunoglobulin activity by increasing the
number of leukocytes in the inflammation area; this is frequently observed in the pathogenesis of RAS (9, 30). Most researchers
evaluated the role of stress, anxiety and depression in patients
with oral diseases. When RAS patients were compared with control groups, significant levels of high stress, anxiety and depres-

sion were detected (28, 31). In this study, we found high levels
of depression at a statistically significant level in RAS patients
compared to the control group.
Pathophysiologic outcomes of the stress are variable in patients.
Similarly, the same patient may show different responses to the
same type of emotional stress (5). Even if stress-increasing factor
was stated in RAS, the evidence about this relationship was not
sufficient in literature (12). Albanidou-Farmaki et al. (3) studied
possible relationship between RAS, salivary cortisol and anxiety. They selected 38 patients with RAS and 38 healthy control
subjects and used chemoluminescent immunoassay to evaluate
cortisol levels. Higher results with statistical significance were detected in the analysis of serum and salivary cortisol levels in RAS
patients. Furthermore, anxiety levels in RAS patients were found
to be higher than healthy individuals (3). In a study by McCartan et al. (14), cortisol levels were measured by radioimmunoassay between two different groups of patients with/without RAS,
and the possible relationships were declared among anxiety and
saliva cortisol levels. Though our whole results do not show a
considerable rise of saliva cortisol, we found that patients with
the higher saliva cortisol concentrations sorrowed more serious
clinical forms of the disease.

Conclusion

As a result of this study, we can point out that we could not observe the existence of meaningfully higher saliva cortisol levels
among the patients with RAS in our region during periods of active disease than in healthy individuals. Owing to the differences
observed between our results and those obtained by other authors,
we believe that further studies are needed in other populations
with larger sample sizes. RAS-related studies were difficult to conduct because of higher heterogeneity of patients, furthermore, it
was difficult to say the emotional stress causes RAS or vice versa.
Thus, we will be able to identify the real role of saliva cortisol level
and the real significance of stress and anxiety as launchers in the
pathogenesis of the RAS.
Ethics Committee Approval: Ethics committee approval was received
for this study from the Ethics Committee of Fırat University School of
Medicine (19/05).
Informed Consent: Written informed consent was obtained from patients who participated in this study.
Peer-review: Externally peer-reviewed.

Turk Arch Otorhinolaryngol 2018; 56(3): 166-9
Author Contributions: Concept - C.P., S.D., H.A., S.S., N.A., Ö.S.,
A.A., H.Ç.; Design - C.P., S.D., H.A., S.S., N.A., Ö.S., A.A., H.Ç.; Supervision - C.P., S.D., H.A., S.S., N.A., Ö.S., A.A., H.Ç.; Resource H.A., S.S., N.A., S.D., A.A.; Materials - H.A., N.A.; Data Collection
and/or Processing - S.D., A.A., H.Ç., H.A., N.A., Ö.S.; Analysis and/
or Interpretation - H.A., N.A., S.S., C.P.; Literature Search - S.D., H.Ç.,
A.A.; Writing - S.D., H.Ç.; Critical Reviews - C.P., Ö.S., S.S., A.A.
Conflict of Interest: The authors have no conflicts of interest to declare.
Financial Disclosure: The authors declared that this study has received
no financial support.
Etik Komite Onayı: Bu çalışma için etik komite onayı Fırat Üniversitesi
Tıp Fakültesi’nden alınmıştır (19/05).
Hasta Onamı: Yazılı hasta onamı bu çalışmaya katılan hastalardan alınmıştır.
Hakem Değerlendirmesi: Dış bağımsız.
Yazar Katkıları: Fikir - C.P., S.D., H.A., S.S., N.A., Ö.S., A.A., H.Ç.;
Tasarım - C.P., S.D., H.A., S.S., N.A., Ö.S., A.A., H.Ç.; Denetleme C.P., S.D., H.A., S.S., N.A., Ö.S., A.A., H.Ç.; Kaynaklar - H.A., S.S.,
N.A., S.D., A.A.; Gereçler - H.A., N.A.; Veri Toplanması ve/veya İşlemesi
- S.D., A.A., H.Ç., H.A., N.A., Ö.S.; Analiz ve/veya Yorum - H.A., N.A.,
S.S., C.P.; Literatür Taraması - S.D., H.Ç., A.A.; Yazıyı Yazan - S.D.,
H.Ç.; Eleştirel İnceleme - C.P., Ö.S., S.S., A.A.
Çıkar Çatışması: Yazarlar çıkar çatışması bildirmemişlerdir.
Finansal Destek: Yazarlar bu çalışma için finansal destek almadıklarını
beyan etmişlerdir.

References
1.

Porter SR, Scully C, Pedersen A. Recurrent aphthous stomatitis.
Crit Rev Oral Biol Med 1998; 3: 306-21. [CrossRef ]
2. Akintoye SO, Greenberg MS. Recurrent aphthous stomatitis.
Dent Clin North Am 2014; 2: 281-97. [CrossRef ]
3. Albanidou-Farmaki E, Poulopoulos AK, Epivatianos A, Farmakis
K, Karamouzis M, Antoniades D. Increased anxiety level and
high salivary and serum cortisol concentrations in patients with
recurrent aphthous stomatitis. Tohoku J Exp Med 2008; 4: 291-6.
[CrossRef ]
4. Ship JA. Recurrent aphthous stomatitis. Oral Surg Oral Med Oral
Pathol Oral Radiol Endod 1996; 2: 141-7. [CrossRef ]
5. Vincent SD, Lilly GE. Clinical, historic, and therapeutic features
of aphthous stomatitis. Literature review and open clinical trial
employing steroids. Oral Surg Oral Med Oral Pathol 1992; 1: 7986. [CrossRef ]
6. Woo SB, Sonis ST. Recurrent aphthous ulcers: a review of diagnosis and treatment. J Am Dent Assoc 1996; 8: 1202-13. [CrossRef ]
7. Ship JA, Chavez EM, Doerr PA, Henson BS, Sarmadi M. Recurrent aphthous stomatitis. Quintessence Int 2000; 2: 95-112.
8. Casiglia JM. Recurrent aphthous stomatitis: etiology, diagnosis,
and treatment. Gen Dent 2002; 2: 157-66.
9. Scully C, Gorsky M, Lozada-Nur F. The diagnosis and management of recurrent aphthous stomatitis: a consensus approach. J
Am Dent Assoc 2003; 2: 200-7. [CrossRef ]
10. Larato DC. Stress and aphthous ulcers. J Acad Gen Dent 1972; 5:
25-6.

Polat et al. Anxiety and Depression in Aphthous Stomatitis

169

11. Kaufman AY. Aphthous stomatitis as a featuring syndrome of
emotional stress in dental treatment. Quintessence Int Dent Dig
1976; 9: 75-8.
12. Pedersen A. Psychologic stress and recurrent aphthous ulceration.
J Oral Pathol Med 1989; 2: 119-22. [CrossRef ]
13. Andrews VH, Hall HR. The effects of relaxation/imagery training
on recurrent aphthous stomatitis: a preliminary study. Psychosom
Med 1990; 5: 526-35. [CrossRef ]
14. McCartan BE, Lamey PJ, Wallace AM. Salivary cortisol and anxiety in recurrent aphthous stomatitis. J Oral Pathol Med 1996; 7:
357-9. [CrossRef ]
15. Chiappelli F, Cajulis OS. Psychobiologic views on stress-related
oral ulcers. Quintessence Int 2004; 3: 223-7.
16. Soto Araya M, Rojas Alcayaga G, Esguep A. Association between
psychological disorders and the presence of oral lichen planus,
burning mouth syndrome and recurrent aphthous stomatitis. Med
Oral 2004; 1: 1-7.
17. Lee DY, Kim E, Choi MH. Technical and clinical aspects of cortisol as a biochemical marker of chronic stress. BMB Rep 2015; 48:
209‑16. [CrossRef ]
18. Safarzadeh E, Mostafavi F, Haghi-Ashtiani MT. Determination
of salivary cortisol in healthy children and adolescents. Acta Med
Iran 2005; 43: 32-6.
19. Abdolsamadi HR, Rezaei F, Goodarzi MT, Moghimbeigi A,
Jazaeri M, Asadi S, et al. Comparison of salivary nitric oxide
and epidermal growth factor level between diabetic patients and
healthy individuals. Int J Diabetes Dev Ctries 2015; 35: 477‑82.
[CrossRef ]
20. Hamilton M. The assesment of anxiety states by rating. Br J Med
Psychol 1959; 32: 50-5. [CrossRef ]
21. Hamilton M. A Rating scale for depression. J Neurol Neurosurg
Psychiatry 1960; 23: 56-62. [CrossRef ]
22. Rogers RS, 3rd. Recurrent aphthous stomatitis: clinical characteristics and associated systemic disorders. Semin Cutan Med Surg
1997; 4: 278-83. [CrossRef ]
23. Scully C. Clinical practice. Aphthous ulceration. N Engl J Med
2006; 2: 165-72. [CrossRef ]
24. Antoon JW, Miller RL. Aphthous ulcers--a review of the literature on etiology, pathogenesis, diagnosis, and treatment. J Am
Dent Assoc 1980; 5: 803-8. [CrossRef ]
25. Rennie JS, Reade PC, Hay KD, Scully C. Recurrent aphthous stomatitis. Br Dent J 1985; 11: 361-7. [CrossRef ]
26. Eller NH, Netterstrom B, Hansen AM. Psychosocial factors at
home and at work and levels of salivary cortisol. Biol Psychol 2006;
3: 280-7. [CrossRef ]
27. Smyth J, Ockenfels MC, Porter L, Kirschbaum C, Hellhammer
DH, Stone AA. Stressors and mood measured on a momentary
basis are associated with salivary cortisol secretion. Psychoneuroendocrinology 1998; 4: 353-70. [CrossRef ]
28. Gallo Cde B, Mimura MA, Sugaya NN. Psychological stress and
recurrent aphthous stomatitis. Clinics (Sao Paulo) 2009; 7: 645-8.
[CrossRef ]
29. Nadendla LK, Meduri V, Paramkusam G, Pachava KR. Relationship of salivary cortisol and anxiety in recurrent aphthous stomatitis. Indian J Endocrinol Metab 2015; 1: 56-9. [CrossRef ]
30. Redwine L, Snow S, Mills P, Irwin M. Acute psychological stress:
effects on chemotaxis and cellular adhesion molecule expression.
Psychosom Med 2003; 4: 598-603. [CrossRef ]
31. Valter K, Boras VV, Buljan D, Juras DV, Susic M, Panduric DG, et
al. The influence of psychological state on oral lichen planus. Acta
Clin Croat 2013; 2: 145-9.

