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Abstract: Background: Recurrent aphthous stomatitis (RAS) is one of the most common oral mucosa diseases. This
study aimed to investigate the association of RAS with general health and oral health-related quality of life among
dental students of Shahrekord University of Medical Sciences in 2020. Methods: In this cross-sectional study, a
researcher-made checklist about the type, size, location, number, and recurrence rate of ulcers, oral health-related
quality of life questionnaire (OHIP-14), and a 28-item general health questionnaire (GHQ-28) were completed by
100 dental students. Results: The proportion of RAS was significantly higher among females than males (61.1 ver-
sus 38.9, P=0.03) and was associated with family involvement history (P<0.001) and a Tendency to eat spicy foods
(P=0.02). Moreover, the oral health-related quality of life was significantly lower among students with a history of
RAS (8.17 £ 8.33 versus 4.22 + 4.10, P=0.003). The results showed that GHQ-positive status was significantly as-
sociated with ulcer size (P=0.01). The general health status was positively correlated with RAS prevalence (p=0.04).
Also, an investigation of the OHIP questionnaire showed that there was a significant correlation between physical
status (r=0.31, P<0.001), insomnia, and mental status (r=0.33, P<0.001) with OHIP total score. Conclusion: The
results of this study confirmed a significant association between aphthous stomatitis and general health and oral
health-related quality of life. So possibly improving general health and oral health-related quality of life may be ef-
fective in preventing aphthous stomatitis.
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Introduction disease is more prevalent among females, non-
smokers, white people, and people with low

Aphthous Stomatitis or Aphthous Ulcers (AU) is socioeconomic status [2, 3, 8, 9]. In children,

one of the most prevalent mucosal diseases in
the oral cavity [1]. It is characterized by inflam-
matory disorder of oral movable mucosa with
the recurrent onset of single or multiple painful
ulcers with well-defined erythematous margin
and yellowish-gray pseudomembranous center
and non-specific histological presentation that
can affect several parts of the oral mucosa [2,
3l.

RAS prevalence is 5 t0 66% by 20% in the mean
[4, 5]. Three months recurrence is also high as
50% [6]. The population can influence the prev-
alence of AU studied diagnostic criteria and
environmental factors [7]. Studies showed this

the prevalence of RAS is as high as 39% and
90% of them have RAS-positive parents [10,
11].

Signs and symptoms of RAS are variable; the
first symptom is a burning sensation that lasts
2 1o 48 hours before appearing ulcer. The clini-
cal features of Aphthous stomatitis are depen-
dent on their depth, number in one episode,
location, and duration. According to these fea-
tures, Aphthous Ulcers are in three main cate-
gories; Minor, Major, and Herpetiform recurrent
aphthous stomatitis ulcers [12]. Significant
ulcers are deep usually single and larger than 1
cm in diameter (1 to 3 cm) lesions that mainly
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affects soft palate and tonsillar faucets, heal-
ing occurs 2 to 6 weeks with scarring, whereas
minor ulcers are shallow painful lesions usually
smaller than 1 cm in diameter (between 3 to 10
mm) with yellow fibrinopurulent pseudomem-
brane on it, these type of lesions mainly affect
non-keratinized mucosa and affects buccal
and labial mucosa frequently, the number of
lesions do not exceed than 10 per flare-up, the
healing process occurs after 7 to 14 days with-
out scarring, Herpetiform aphthous lesions are
most prevalent aphthous lesions with highest
incidence rate which appears as multiple, shal-
low and small (1 to 3 mm in diameter) that
some of them will coalesce into extensive irreg-
ular lesions erosions that clinically resemble
herpetic ulcers the differential diagnosis is
made through this fact that RAS always occur
in non-keratinized mucosa but HSV lesions
mainly affects keratinized mucosa, the healing
time is between 2 to 6 days. An erythematous
halo surrounds these three forms on an edem-
atous background [1, 3]. Recurrent stomatitis
is not relevant to any systemic condition [13].

Severe intraoral pain is one of the critical signs
in patients with Oral Aphthous lesions. The psy-
chological impact of long-term chronic pain is
inevitable [14]. Depression, Anxiety, Aggressive
Behavior as psychological consequences of
ulcers’ pain are prevalent in patients with RAS
[15]. So, the role of supportive psychological
therapy is inevitable, especially in patients with
a history of psychological disorders and suicide
[16]. In order to effectively control these mani-
festations, it is necessary to, in the first place,
gain adequate knowledge toward psychological
manifestations of RAS using the well-validated
tool. The results of previous studies toward psy-
chological manifestations of RAS are controver-
sial, limited to low samples and different mea-
suring tools [15, 17, 18]. So, the present study
aims to investigate the correlation between
mental health and RAS in Dental Students.

Methods and material
Study design

In this cross-sectional study, 100 dental stu-
dents of Shahrekord University of Medical sci-
ence participated in this study by census meth-
od from January to December 2020.

Sample size calculation and patient’s criteria

The sample size was calculated as 100 stu-
dents according to Laxmi et al. [19] and consid-
ering type 1 error of 0.05 and a type two error
of 0.2. Participants should have no history of
psychiatric medications, neurological disor-
ders, and other ulcer-related illnesses such as
Reiter’s syndrome, Behcet’s syndrome, Crohn’s
disease, or gastrointestinal iliness, and have at
least a one-year history of ulcer recurrence.
Before distributing the questionnaires to
ensure the accuracy of students’ answers,
explanations about the types of aphthous and
its differential diagnoses, pictures of different
types of aphthous and written explanations
about the importance of research were provid-
ed and in order to remove ambiguity about the
researcher’'s research questions. In cases
where the wounds were created at the site of
trauma due to a sharp edge of the tooth, bro-
ken repair, orthodontic appliances or partial
prostheses, the patient was excluded from the
study. Only those who answered the questions
were included in the study.

Mental health assessments

The self-administrated checklist was prepared
with demographic and clinical information,
including age, gender, menstrual condition,
type, size, location, number and recurrence
rate of ulcers, smoking, triggering agents, clini-
cal duration, and mental health of participants.
The mental health of participants was investi-
gated using General Health Questionnaire
(GHQ-28).

General health questionnaire

Goldberg and Hillier developed the 28-item
form of the General Health Questionnaire in
1979 [19]. The questions were extracted based
on factor analysis based on the initial 60-item
form, which includes four scales physical symp-
toms, anxiety, insomnia, social dysfunction,
and depression. In Iran, different studies have
been conducted on the validity and reliability of
this questionnaire. In Taghavi’'s (2002) study, to
assess validity, 75 college students were asked
to answer Middlesex Hospital Questionnaire,
and for reliability, 95 college students partici-
pated. The reliability coefficient is determined
by three methods: test-retest, split half, and
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Cronbach alpha that achieve 70, 93, and 90,
respectively, and its total subscale correlations
are calculated between 72 to 87 [20]. Goldberg
and Hiller, in 1979 designed a 28-item ques-
tionnaire arranged into four subgroups: Somatic
symptoms, anxiety and insomnia, social dys-
function, and severe depression [21, 22]. The
questionnaire consists of 28 questions that are
divided into four-part with seven questions in
each one. For answering, A-D options can be
chosen that scored with zero, one, two, and
three, respectively, and at last entire score is
calculated between O to 84 and for each sub-
group determined in the range of O to 21. Score
of 22 is considered a cut-off point if the total
questionnaire score is higher than 22 shows
patients’ psychiatric disorders. Pahang and
Yaghoubi measured the reliability of this study
at 91% and 88%, respectively, and calculated
Cronbach’s alpha values for each subgroup;
84% for somatic symptoms, 79% for the social
function, 81% for depression, and 91% for men-
tal health status [23, 24].

Oral health-related quality of life

The Oral Health-related Quality of life (OHIP-14)
questionnaire contains 14 5-item questions.
How to score is as follows: never =1, rarely =2,
sometimes =3, almost most of the time =4, and
in most cases =5, covers mental disability,
social disability, and disability. In this question-
naire, all questions have a negative impression;
therefore, the score of all questions is inversely
proportional to good oral conditions. The mini-
mum score of the questionnaire is 14, and the
maximum is 70, and the higher score indicates
a higher quality of life dependent on oral health.
In the study of Nazeri et al., the validity and
reliability of the OHIP-14 questionnaire with
Cronbach’s alpha of 0.8 were confirmed [25].

Statistical analysis

Descriptive statistics for quantitative variabl-
es were expressed as mean * standard devia-
tion and number (%) for qualitative variables.
Independent t-test, Pearson correlation test,
Chi-square, or Fisher’s exact test were used in
SPSS 21.0 (IBM, Chicago), and the significance
level of the tests was considered 0.05.

Results
Study population

The mean age of participants was 22.2 + 2.4
years, and RAS experience has been reported

in 54 (54%) students. The proportion of RAS
was significantly higher among females than
males (61.1 versus 38.9, P=0.03) and was
associated with family involvement history
(P<0.001) and Tendency to eat spicy foods
(P=0.02). Moreover, the score of OHIP was sig-
nificantly lower among students with a history
of RAS (8.17 + 8.33 versus 4.22 + 4.10,
P=0.003, Table 1).

General health status and clinical and demo-
graphic data

The association between general health status
with clinical and demographic data is illustrat-
ed in Table 2. The results showed that GHQ-
positive level was significantly associated with
ulcer size (P=0.01). In Table 3, the GHQ-28
items were investigated according to their role
in RAS concurrence. The general health status
was positively correlated with RAS prevalence
(P=0.04).

Physical and mental status

In addition, an investigation of the OHIP ques-
tionnaire showed that there was a significant
correlation between physical status (r=0.31,
P<0.001), insomnia, and mental status (r=0.33,
P<0.001) with OHIP total score (Table 4).

Discussion

In the present study, 54% of participants were
positive for RAS, which was higher than the
prevalence reported in previous studies by
Shirazi et al. (18%) [26], Dovatchi et al. (25.2%)
[27], Al-Johan et al. (39%) [28]. The difference
in findings would be related to study design,
population, and sample size. The high preva-
lence in the present study could be related to
measuring prevalence both with clinical exami-
nation and questionnaire, which resulted in
mistakes in other lesions with RAS, so it is sug-
gested for future studies to use clinical evalua-
tion besides questionnaires to measure RAS
prevalence.

In the present study, male sex was related to
RAS occurrence, not constant with previous
studies [26]. Other studies reported that RAS
was more prevalent in women [29, 30]. Also,
older age was related to higher RAS occur-
rence, which was inconstancy with previous
studies [26, 29, 30]. The controversy could be
related to the difference in studies’ population
ethnicity and measurement tool.
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Table 1. Comparison of demographic and clinical findings of patients with and without RAS

Aphthous Stomatitis

Parameter Subgroup p-value
No (46) Yes (54)

Gender Male (49) 28 (60.9) 21 (38.9) 0.03°
Female (51) 33(39.1) 18 (61.1)

Marital Status Single (93) 43 (93.5) 50 (92.6) 0.99°
Married (7) 3(6.5) 4(7.4)

Mean Annual Recurrence Rate  4-14 (50) 50 (92.6) -
>30 (4) 4(7.4)

Ulcers Frequency 1-5 (51) 51 (94.4)
5-10 (3) - 3 (5.6)

Ulcer size <10 mm (41) - 41 (41) -
>10 mm (8) - 8(8) -
1-2 mm (5) - 5 (5) -

Ulcer Type Minor (35) - 35 (35) -
Major (14) - 14 (14) -
Herpetiform (5) 5 (5) -

Mean Ulcer Healing Duration 4-14 (53) 53 (98.1) -
>30 (1) 1(1.9)

Family Involvement History Yes (53) 15 (32.6) 38 (70.4) <0.0012
No (47) 31 (67.4) 16 (29.6)

Tendency to eat spicy foods Yes (60) 22 (47.8) 38 (70.4) 0.022
No (40) 24 (52.2) 16 (29.6)

Smoking Yes (15) 5 (10.9) 10 (18.5) 0.29°
No (85) 41 (89.1) 44 (81.5)

menstruation Yes (7) 0 (0) 7 (33.3) 0.001°
No (42) 28 (100) 14 (66.7)

Location Lip, Cheek, Mouth floor (35) 35 (64.8)
Lip, Cheek, Palate, Pharynx (14) 14 (25.9)
Lip, Cheek, Palate, Pharynx, 5(9.3)
Gingiva, Mouth floor (5)

Age 21.17 + 1.7 22.7+2.8 0.04°

Age during diagnosis 124+ 4.6

OHIP 4.22 +4.10 8.17 + 8.33 0.003

aChi-square test, °Independent t-test.

The participants with a history of RAS were sig-
nificantly older than other patients, which was
inconstancy with the findings of Shirzaei et al.
[26] and Rajmane et al. [31]. The difference in
results could be related to the difference in eth-
nic characteristics. Also, there was no signifi-
cant correlation between RAS prevalence and
marital status.

In the present study, menstruation was signifi-
cantly related to RAS, following previous stud-
ies [26, 31, 32]. These phenomena would be
explained by the fact that serum and salivary
estrogen during menstruation and pregnancy
transmits RAS into the active phase [31]. Also,
in the present study, positive familial history

was correlated with RAS occurrence, following
Miller et al.’s findings on monozygotic twins [33]
and other studies [26, 30, 32]. The explanation
for such result could be related to the role of
genetics on host immune response and com-
mon familial habits.

In the present study, smoking did not have a
significant role in RAS occurrence, following
previous studies [26]. In a study by Koybasi et
al., smoking has an important preventive role
on RAS occurrence, related to the smoking role
in mucosal keratinization [32].

The present study showed a significant positive
correlation between RAS prevalence, GHQ-28
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Table 2. Comparison of demographic and clinical findings of patients in different category of GHQ

GHQ Status
Parameter Subgroup - — p-value
negative (54) positive (46)

Gender Male (49) 27 (50) 22 (47.8) 0.832
Female (51) 27 (50) 24 (52.2)

Marital Status Unmarried (93) 50 (92.6) 43 (93.5) 0.99°
Married (7) 4(7.4) 3(6.5)

Mean Annual Recurrence Rate  4-14 (50) 32(95.8) 27 (90) 0.622
>30 (4) 1(4/2) 3(10)

Ulcers Frequency 1-5 (51) 24 (100) 27 (90) 0.252
5-10 (3) 0 (0) 3(10)

Ulcer size <10 mm (41) 22 (91.7) 19 (63.3) 0.01
>10 mm (8) 0 (0) 8 (26.7)
1-2 mm (5) 2(8.3) 3(10)

Ulcer Type Minor (35) 17 (70.8) 18 (60) 0.4
Major (14) 4 (16.7) 10 (33.3)
Herpetiform (5) 3(12.5) 2 (6.7)

Mean Ulcer Healing Duration 4-14 (53) 33(95.8) 30 (100) 0.442
>30 (1) 1(4.2) 0(0)

Family Involvement History Yes (53) 24 (44.4) 29 (63) 0.06?
No (47) 30 (55.6) 17 (37)

Tendency to eat spicy foods Yes (60) 30 (55.6) 30 (65.2) 0.33¢
No (40) 24 (44.4) 16 (34.8)

Smoking Yes (15) 6(11.1) 9 (19.6) 0.29°
No (85) 48 (88.9) 37 (80.4)

menstruation Yes (7) 1(3.7) 6 (27.3) 0.242
No (42) 26 (96.3) 16 (72.7)

Location Lip, Cheek, Mouth floor (35) 17 (70.8) 18 (60) 0.42
Lip, Cheek, Palate, Pharynx (14) 4 (16.7) 10 (33.3)
Lip, Cheek, Palate, Pharynx, 3(12.5) 2(6.7)
Gingiva, Mouth floor (5)

Age 224 +24 22.0+2.3 0.38°

Age during diagnosis 13.5+4.4 109 +4.7 0.18°

aChi-square test, °’Independent t-test.

scores (total and physical status), and OHIP
scores. In a survey conducted by Al-zwir et al.,
using the Hospital Anxiety and Depression
Scale (HADS), OHIP, and Oral Health-Related
Quality-Of-Life in the UK (OHQoL-UK), they
reported that RAS decrease oral health and,
consequently the quality of life. Still, anxiety
does not affect patients’ quality of life [34],
which was in line with our findings. In another
study, Picek et al., with similar tools, reported
that depression and anxiety do not significantly
differ in patients with and without RAS [35].
However, in another study, depression and anx-
iety were significantly more in patients with
RAS [15, 36-38]. This difference could be relat-
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ed to the difference in racial properties and
measurement tools in different studies.

The shortcomings of this study included a lim-
ited study population and performing this study
in a single health center. Furthermore, this
study was conducted on dental students, and
this could be assumed as a limitation in our
study. We recommend that multicentric studies
on larger populations, especially the general
population, be conducted.

Conclusion

The results of this study confirmed a significant
association between aphthous stomatitis and
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Table 3. Comparison of GHQ-28 questionnaire parameters according to RAS prevalence

Aphthous Stomatitis
Parameter Subgroup p-value
No (46) Yes (54)
Physical sighs and symptoms Negative (68) 36 (78.3) 32 (59.3) 0.05?
Positive (32) 10 (21.7) 22 (40.7)
Insomnia and mental signs Negative (60) 30 (65.2) 30 (55.6) 0.41°
Positive (40) 16 (34.8) 24 (44.4)
Social function Disorder Negative (21) 10 (21.7) 11 (20.4) 0.99°
Positive (79) 36 (78.3) 43 (79.6)
Depression Negative (80) 40 (87) 40 (74.1) 0.142
Positive (20) 6 (13) 14 (25.9)
Total GHQ score Negative (54) 30 (65.2) 24 (44.4) 0.042
Positive (46) 16 (34.8) 30 (55.6)
aChi-square test.
Table 4. Mean score of GHQ and OHIP questionnaire and their correlation
Parameter Mean i'St.andard Total GHQ  Physical signs Insomnia.and Socigl function Depression
deviation score and symptoms  mental signs Disorder
Total GHQ score 225+9.3 1 -
Physical signs and symptoms 53+23 0.77* -
Insomnia and mental signs 54+0.4 0.85* 0.64* 1
Social function Disorder 84+29 0.19 -0.04 -0.06 1
Depression 34+4.4 0.74* 0.42* 0.51* -0.19 1
OHIP 6.4 +0.7 0.31 0.31* 0.33* -0.04 0.18
*Significant at 0.01.
general health and oral health-related quality [2] Tarakji B, Gazal G, Al-Maweri SA, Azzeghaiby

of life. So possibly improving general health
and oral health-related quality of life may be
effective in preventing aphthous stomatitis.
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