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INTRODUCTION 
Recurrent aphthous stomatitis (RAS) is the most common disease 

of oral mucosa characterized with recurrent painful ulcerations. 

The prevalence of the disease ranges from 5% to 60% with an 

average of 20% (1,2). RAS can affect people at any age; oral 

ulcerative episodes first appear before the age of 30 years in about 

80% of cases and generally, the severity and frequency decreases 

as age advances (3,4). Approximately 40% of the patients with 

RAS have a family history (5). Three main types include minor, 

major and herpetiform aphthae which change in size, number, 

duration, place and potential for scarring of ulcerations. The 

lesions are identified by a single or multiple round or oval-

shaped, inflamed ulcers, with a grayish or yellowish background, 

surrounded by an erythematous halo. RAS is a multifactorial 

condition with various predisposing factors. Investigations have 

proposed genetics, malnutrition, hematological deficiencies, 

microbial factors, immunodeficiency disorders, trauma, 

endocrinological, gastroenterological disorders, drugs and stress 

(6,7). There are many studies in the literature regarding the impact 

of stress, anxiety, and depression in the etiology of RAS, but the 

results are controversial. Some authors suggest that stress and 

anxiety are involved in the etiology of RAS (8-10). They suggest 

that anxiety and severe stress trigger the immune system activity 

by increasing the number of leukocytes in the inflammation 

sites consequently, leading to onset and progression of RAS (11-

13). However, some authors report that there is no association 
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between the psychological status of patients and RAS (14-16). In 
this study, we evaluated the association between quality of life, 
anxiety, and depression with RAS.

METHODS
Patients and Study Design

A prospective and controlled clinical trial was planned to 
assess dermatology quality of life index (DLQI) and hospital 
anxiety and depression scale (HADS) in patients with RAS. 
The study was administered with the cooperation of Ataturk 
University Faculty of Medicine, Departments of Dermatology 
and Venereal Diseases. Atatürk University Faculty of Medicine 
Ethics Committee approved the study (number of meetings: 6, 
decision no: 10, date: 30.11.2017). Seventy patients with RAS and 
70 healthy controls were included between November 2017 and 
November 2018 after giving their informed consent. 

All cases with oral aphthous ulcerations that occur more than 
three episodes per year were included in the RAS group after 
anamnesis, physical examination and laboratory evaluation. 
Exclusion criteria were:

1. Cases with a history of systemic condition, in particular, 
Behcet’s syndrome, systemic lupus erythematosus or any other 
diseases presenting with oral mucosal findings,

2. Patients with a history of psychiatric diseases,

3. Those with a history of antimicrobial, anti-inflammatory 
medication, immunomodulatory agents and vitamin or 
antioxidant drug usage through the four weeks before the study.

The control group consisted of age and sex-matched healthy 
70 people. They were selected from hospital staff, students and 
relatives without any systemic and psychiatric diseases.

Personal data and anamnesis of patients were documented and 
the patients completed DLQI and HADS on the day of clinical 
examination. Personal data of controls were documented and 
controls completed DLQI and HADS.

DLQI is the most frequently used method because it is simple 
and clear. Patients’ direction to affect social and physical 
activations in the last week has been tried to be understood. It is 
designed on the basis of symptoms, feelings of the patient, daily 
activity, leisure time, school/work life, personal relationships 
and treatment. DLQI, consists of 10 items, each item is scored: 
“Very much” - score 3, “a lot” - score 2, “a little” - score 1, “not at 
all” and “irrelevant” - score 0. Based on their scores, five score 
ranges can be classified as follows: No effect at all on patient’s 
life (0-1), a small effect on patient’s life (2-5), a moderate effect 

on patient’s life (6-10), and very large effect on patient’s life (11-

20), extremely large effect on patient’s life (21-30). 

The HADS detect mood disorders in non-psychiatric hospital 

clinics, evaluate anxiety and depression separately and exclude 

symptoms to prevent physical illnesses’ effects on the scores. 

It is quick, short and easy to answer and consists of seven 

anxiety items and seven depression items (14 items). Each item 

is responded on a four-point measure. The total score ranges 

from 0 to 21 points for anxiety and similarly 0 to 21 points for 

depression. Based on their scores, three score ranges can be 

categorized as follows: Normal (0-7), borderline abnormal (8-10), 

and abnormal (11-21).

Statistical Analysis 

Statistical analysis was performed using SPSS software, version 

22. Descriptive data were shown as n, percent in categorical data, 

and as median, interquartile range (25-75 percentile values) in 

scale data. Chi-square test was used to compare categorical data. 

The normality of data was tested using a Kolmogorov-Smirnov 

test. Mann-Whitney U test and Kruskal-Wallis test was used for 

not having a normal distribution. A p value of less than 0.05 was 

considered statistically significant. 

RESULTS
This study encompassed 70 RAS cases (35 males and 35 females) 

with a mean age of 29.6±10.8 years and 70 controls (38 males 

and 32 females) with a mean age of 29.3±10.6 years. There 

were no differences in terms of age, gender, marital status, and 

educational level (Table 1). 

Table 1. Demographic characteristics of groups

Patients Controls
pa

Parameter Category n % n %

Age
≤30 years 42 60.0 44 63.8

0.647
>30 years 28 40.0 25 36.2

Gender
Female 35 50.0 38 54.3

0.612
Male 35 50.0 32 45.7

Marital 
status

Single 32 45.7 41 58.6
0.128

Married 38 54.3 29 41.4

Educational 
level

Primary school 21 30.0 11 15.7

0.094High school 21 30.0 30 42.9

University 28 40.0 29 41.4

Occupation

Student 22 31.4 19 27.1

0.593Housewife 16 22.9 13 18.6

Other 32 45.7 38 54.3
aChi square test
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Sixty (85.7%) of patients were in the active phase and 10 (14.3%) 

of patients were in remission period during examination. 36 

(51.4%) of the patients had disease for five years and more (Table 

2). Most of the patients had 2 to 3 attacks per month. 

DLQI scores of RAS patients ranged from 0 to 30 [interquartile 

range (IQR): 6.0-15.0]; DLQI scores of controls ranged from 0 

to 30 (IQR: 2.0-9.0). DLQI score was significantly higher in the 

patient group than the control group (p<0.001, Table 3, Figure 

1). 

HADS of patients ranged from 1 to 20 (IOR 4.0-11.0) for anxiety, 0 

to 15 (IQR: 2.0-7.0) for depression. Similarly, the control group’s 

HAD scores ranged from 1 to 18 (IQR: 5.0-10.0) for anxiety, 0 to 14 

(IQR: 2.0-8.0) for depression. There was no statistically significant 

difference between two groups with respect to both anxiety and 

depression scores (p=0.912, p=0.978) (Table 3). 

Anxiety HADS of female patients was higher than that of male 

patients (IQR: 5.0-12.0 vs. 4.0-9.0, p=0.019). There was no 

relationship between gender and DLQI and depression scores as 

well as age, marital status, education status, family history and 

DLQI and HADS (Table 4).

DLQI score of the patients with RAS during the active phase 

was higher than that for those with RAS during the remission 

period (IQR: 6.5-16.0 vs. 2.0-10.0, p=0.039, Figure 2). There was 

no difference between the patients during the active phase and 
the patients during the remission period in terms of scores of 
anxiety and depression. No difference was found between the 
duration of disease and frequency of attacks, and scale scores 
(Table 4).

DISCUSSION
Our study is a prospective and comparative evaluation of the 
quality of life, anxiety and depression status of RAS patients in 
Turkey by using DLQI and HADS. There are many studies in the 
literature about the relationship between quality of life, anxiety 
and depression and RAS. Most of the studies assessed quality of 
life by using the oral health impact profile (OHIP-14) (17-19). DLQI 
is the most frequently used method worldwide in dermatology 
clinics. HADS, the social readjustment rating scale, structured 
clinical interview for DSM-IV clinical version, self-rating anxiety 
scale, general health questionnaire scale, Spielberger state-
trait anxiety inventory (STAI), Hamilton’s anxiety rating scale 
(HARS) and Hamilton’s depression rating scale (HDRS), Lipp’s 
inventory of stress symptoms (LSSI), Beck anxiety inventory and 
Beck depression inventory-II are used for the evaluation of the 
anxiety and depression in patients with oral disease, particularly 
RAS (8,14,20,21). We assessed the state of anxiety and depression 
in RAS patients by using HADS because it excludes somatic 
symptoms, which prevent the effects of physical illnesses on the 
scores (14,22).

Yang et al. (18), analyzed psychological problems of the patients 
with RAS, oral lichen planus (OLP) and burning mouth syndrome 
(BMS) using OHIP-14 and HADS. They reported that patients with 
RAS, OLP, and BMS had lower quality of life and higher levels of 

Figure 1. DLQI scores of RAS patients and controls
DLQI: Dermatology life quality index, RAS: Recurrent aphthous stomatitis

Table 2. Detailed characteristics of patients 

Parameter Category n %

Family history	
Positive (+) 42 60.0

Negative (-) 28 40.0

Mean duration of disease (year)
<5 34 48.6

≥5 36 51.4

Frequency of attacks (per year)

≤12 14 20.0

13-36 34 48.6

>36 22 31.4

Presence of oral ulcer
Active phase 60 85.7

Remission period 10 14.3

Table 3. The statistical analysis of scale scores in RAS patients 
and controls 

Patients Controls
pa

Parameter Median IQR Median IQR

DLQI 10.0 6.0-15.0 5.0 2.0-9.0 <0.001

HADS-A 7.0 4.0-11.0 7.0 5.0-10.0 0.912

HADS-D 5.0 2.0-7.0 5.0 2.0-8.0 0.978
aMann-Whitney U test, IQR: Interquartile range, DLQI: Dermatology life quality 
index, HADS-A: Hospital anxiety and depression scale anxiety, HADS-D: Hospital 
anxiety and depression scale depression, RAS: Recurrent aphthous stomatitis
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anxiety and depression. Suresh et al. (23), estimated the validity 

of other oral mucosal diseases in anxiety and depression patients. 

In the study, there was a statistically significant difference in oral 

diseases in patients with anxiety and depression compared to 

the control group. They detected RAS with a rate of 12% in the 

patient group and 2.2% in the control group and suggested that 

anxiety and depression is a risk factor for RAS. Nadendla et al. 

(13), compared RAS patients with controls by using HARS and 

reported that the mean anxiety scores of the RAS group were 

significantly higher. They suggested anxiety may be involved 

in the etiopathogenesis of RAS and psychological support is 

beneficial for patients with RAS. Similarly, Cardoso et al. (24), 

assessed anxiety levels of RAS patients by using LSSI and BAI and 

they reported that higher levels of anxiety were associated with 

RAS. Gallo et al. (25), proposed that psychological conditions 

might play a role as a trigger or a modifying factor in RAS rather 

than being a cause of the disease.

The authors who reported that stress was related to the 

etiopathogenesis of RAS have suggested some mechanisms 

whereby stress might result in RAS. Increasing the number of 

leukocytes in the sites of inflammation due to immune system 

activity, increased production of inflammatory cytokines due to 

oxidative stress, increased salivary cortisol levels and trauma 

associated with biting the oral mucosa in stressful times are the 

proposed mechanisms (11,12,26,27).

Polat et al. (20), evaluated the state of anxiety and depression 

by using HARS and HDRS and found no difference between the 

Table 4. The statistical analysis of scale scores in RAS patients

DLQI HADS-A HADS-D

Parameter Category Median (IQR) p Median (IQR) p Median (IQR) p

Agea (year) ≤30 9.5 (6.0-14.0)
0.986

7.0 (4.0-11.0)
0.750

5.0 (2.0-7.0)
0.157

>30 10.5 (5.0-16.5) 6.5 (5.0-10.5) 6.0 (3.0-9.5)

Gendera Female 11.0 (8.0-16.0)
0.070

8.0 (5.0-12.0)
0.019

6.0 (3.0-8.0)
0.306

Male 8.0 (4.0-15.0) 6.0 (4.0-9.0) 5.0 (2.0-7.0)

Marital statusa
Single 10.5 (7.5-14.0)

0.493
8.0 (3.5-11.0)

0.335
5.0 (2.5-7.5)

0.817
Married 9.0 (5.0-17.0) 6.0 (4.0-9.0) 5.5 (2.0-7.0)

Educational levelb

Primary school 11.0 (6.0-17.0)

0.232

8.0 (5.0-11.0)

0.655

7.0 (4.0-12.0)

0.168High school 9.0 (5.0-11.0) 6.0 (4.0-10.0) 5.0 (2.0-7.0)

University 10.5 (6.0-19.5) 6.5 (5.0-9.0) 5.0 (2.0-7.0)

Family historya
 Positive 10.5 (5.0-16.0)

0.666
6.5 (4.0-10.0)

0.904
5.5 (2.0-7.0)

0.837
Negative 9.0 (6.0-13.5) 7.0 (4.0-11.0) 5.0 (2.0-8.0)

Duration of disease (year)a
<5 10.0 (6.0-14.0)

0.906
6.5 (4.0-11.0)

0.710
5.0 (3.0-7.0)

0.976
≥5 9.5 (5.0-18.0) 7.0 (5.0-10.0) 5.5 (2.0-7.5)

Frequency of attacksb (per year)

≤12 8.0 (5.0-14.0)

0.315

5.5 (4.0-9.0)

0.419

5.0 (2.0-7.0)

0.26313-36 10.5 (5.0-13.0) 6.5 (4.0-11.0) 5.0 (2.0-7.0)

>36 11.0 (8.0-18.0) 8.5 (4.0-11.0) 7.0 (4.0-10.0)

Oral ulcera
Active phase 11.0 (6.5-16.0)

0.039
7.0 (4.5-11.0)

0.084
5.0 (2.5-8.0)

0.467
Remission period 5.0 (2.0-10.0) 5.0 (2.0-6.0) 5.5 (2.0-6.0)

aMann-Whitney U test, bKruskal-Wallis test, IQR: Interquartile range, DLQI: Dermatology life quality index, HADS-A: Hospital anxiety and depression scale anxiety, HADS-D: 
Hospital anxiety and depression scale depression, RAS: Recurrent aphthous stomatitis

Figure 2. DLQI scores of the patients during active phase and the 
patients during remission period
DLQI: Dermatology life quality index
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patients and controls for anxiety, but there was a significant 

difference between the groups in terms of depression. Zwiri (14), 

evaluated the quality of life, anxiety, and depression by using 

OHIP-14 and HADS in patients and controls. The patients had 

inferior quality of life compared to controls, and there was no 

difference between scores of HADs among both groups, as in 

our study. The author suggested that RAS affects quality of life 

negatively. However, stressful conditions such as anxiety and 

depression were not related to quality of life in patients with 

RAS. Sherman et al. (15), examined the relationships between 

physical characteristics and psychologic symptoms in RAS 

patients and reported that the pain intensity was not affected by 

psychological characteristics. Picek et al. (16), reported similar 

results with our study by using STAI and BDI-II, and they found 

no difference in the level of depression and anxiety between 

the groups. They concluded that psychological disturbance is 

irrelevant with the occurrence of RAS.

Study Limitations

The limitation of our study was being performed in a single 

center. Psychological conditions may vary with the cultural 

structure and socioeconomic status of societies. Therefore, 

multicenter studies involving wider populations are needed to 

clarify whether anxiety and depression play a definitive role in 

the etiopathogenesis of RAS.

CONCLUSION
The results of our study showed that patients with RAS had 

impaired quality of life and were particularly more affected 

negatively in the acute phase because of pain during normal life 

activities such as eating and speaking. Because of the absence 

of relationship between RAS and psychological conditions, we 

suggest that both anxiety and depression may not be associated 

with the etiopathogenesis of RAS. Hence, studies on larger 

patient groups should be conducted.
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