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Introduction
Recurrent Aphthous Stomatitis (RAS), or Recurrent oral 

ulceration (ROU), is one of the most common oral mucosal diseases. 
It is the most common recurring idiopathic intra oral ulcerative 
disease in different parts of the world [1,2]. The prevalence of 
RAS in the general population ranges between 5 and 25%. Such 
significant differences have been reported depending on the 
origin of the examined groups and populations as well as on the 
studies’ design and methodology [3-6]. Aphthae are located on non- 
keratinized mucosa; the ulcers have well circumscribed margins, 
erythematous haloes and yellow or grey floors. They appear first in 
childhood or adolescence and heal naturally within 7-14 days [7]. 
Aphthae are painful and interfere with daily oral behavior such as 
eating, speaking and swallowing [8]. The etiology of RAS lesions is  

 
unknown, but several local, systemic, immunologic, genetic, allergic, 
nutritional and microbial factors have been proposed as causative 
agents [9,10]. An association has also been proposed between RAS 
and psychological stress and anxiety [11-13]. Allergy has been 
suspected as a cause of RAS, and hypersensitivity to certain food 
substances, oral microbes such as Streptococcus sanguis, and 
microbial heat-shock proteins have been suggested as possible 
causative factors [10]. Elevated IgE is pathogenesis of many allergic 
diseases and has role as a potential biomarker in atherosclerosis, 
pulmonary hypertension, ischemic reperfusion injury, male 
infertility, nociception, anxiety, Alzheimer’s disease, auto-immune 
diseases, obesity and diabetes [14]. Moreover, Almoznino, et al. 
[15] found elevated serum IgE in RAS and associations with RAS 
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Abstract 
Background and objectives: Recurrent Aphthous Stomatitis (RAS) is one of the most common oral mucosal diseases. This 

study aimed to determine the prevalence of RAS, the association of Immunoglobulin E with RAS and potential risk factors of RAS in 
patients at dental clinics of Sana’a universities in Sana’a city, Yemen. 

Subjects and methods: A cross-sectional study was conducted from January to December 2017 and includes 2164 patients. 
The patients interviewed and examined by dentists and 72 were clinically diagnosed to have RAS. The patients with RAS responded 
to a questionnaire that included demographic background, Qat chewing habits, smoking habits, history and course of RAS episodes. 
They were also subjected to laboratory tests, including determination of serum IgE levels and xerostomia.

Results: The crude prevalence of RAS was 3.3%; female prevalence was 3.8% slightly higher than 2.4% of the male. There was a 
higher rate of RAS in age group 16-25 years (12.3%) and age group 26-35 years (9.3%) with OR=7 times and 4.1 times respectively 
(p<0.001). While lower rates of RAS were occurred in children under 15 years (0.41%) and older age (0.4%), (<0.001). The Mean±SD 
of IgE level for major RAS patients was 233±15.3IU/ml; while for minor was 127±17.3IU/ml. There was association between 
elevated IgE, Xerostomia, smoking habit, and chewing Qat and occurrence of major RAS (OR=6.4, 3.3, 26.8, and 7.1 respectively). 

Conclusion: Elevated IgE levels and xerostomia may be considered as part of the RAS patient’s work-up. Further research is 
needed to identify biological mechanisms that account for the observed associations.
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characteristics. Lack of epidemiological research on the topic in 
our country Yemen has encouraged us to conduct a population-
based study to assess its prevalence, the association of elevated 
Immunoglobulin E, Xerostomia and potential risk factors of RAS in 
patients at dental clinics of Sana’a universities in Sana’a city, Yemen.

Subjects and Methods
 A cross-sectional study was conducted at dental clinics of 

Sana’a University and University of Science and Technology in 
Sana’a city, Yemen, during the period from January to December 
2017. The study includes 2164 patients attending clinics in the time 
of the study. The patients interviewed and examined by dentists 
and 72 were clinically diagnosed to have RAS (minor or major). 
The patients with RAS responded to a questionnaire that included 
demographic background, Qat chewing habits, smoking habits, 
history and course of RAS episodes. They were also subjected to 
laboratory tests, including determination of serum IgE levels and 
xerostomia [16]. 

Inclusion criteria

All patients of Recurrent Aphthous Stomatitis (infected more 
than two times) of any age and both sex. Recurrent Aphthous 
Stomatitis was diagnosed by dentists. Xerostomia was diagnosed 
according to references [16].

Exclusion criteria

Any patient having allergy (Hypersensitivity I) according to 
questionnaire.

Methods

Serum samples were collected from RAS patients and tested for 
the IgE level by determines quantitative total immunoglobulin E by 
the electro-chemiluminescence immunoassay “ECLIA” on cobas e 
411 immunoassay analyzers (Roche diagnostic). 

Data analysis 

Analysis of the data was performed by using SPSS (Version 21) 
and the quantitative data with normal distribution was expressed 
as mean and standard deviation (SD). Odds ratio and 95% CI 
were used to determine the association of RAS with Qat chewing 
habits, smoking habits, age, sex, elevated IgE and xerostomia. Chi-
square (χ2) test was used for categorical variables and fisher exact 
used if any cell < 5 to determine the p ≤ 0.05 that was considered 
statistically significant.

Ethical approval 

Ethical approval was obtained from the Medical Research & 
Ethics Committee of the Faculty of Medicine & Health Sciences 
at Sana’a University. All data, including patient identification and 
clinical outcomes, were kept confidential. 

Results
 (Table 1) shows the frequency of minor and major RAS among 

our patients. 53 (73.6%) patients were suffering from minor 
RAS and 19 (26.4%) were suffering from major RAS. The crude 
prevalence of RAS in the current study was 3.3%; female prevalence 
was 3.8% slightly higher than 2.4% of male prevalence. There was 

no significant association of RAS with patient’s sex. When age 
groups were considered, a higher rate of RAS (12.3%) was occurred 
in age group 16-25 years with significant associated OR equal to 7 
times, 95%CI =4.3-11.3 (p<0.001). The second-high rate of RAS was 
9.3% for age group 26-35 years with significant associated OR equal 
to 4.1 times, 95%CI =2.5-6.8 (p<0.001). While lower rates of RAS 
were occurred in children under 15 years (0.41%) and older age 
groups as ≥46 years (0.4%, <0.001) (Table 2). The Mean±SD of IgE 
level for major RAS patients was 233±15.3IU/ml; and ranged from 
55-377IU/ml, while for minor RAS the Mean±SD of IgE level was 
127±17.3IU/ml; and ranged from 9-288IU/ml (p<0.001) (Table 3). 
The total rate of elevated IgE was 41.6%; in major RAS was 73.7% 
with significant associated OR equal to 6.4 times, 95%CI =1.9-21 
(p<0.001) comparing with 30.2% for minor RAS without associated 
OR (Table 4). The total rate of Xerostomia among RAS patients was 
45.8%; and it was 79% among major RAS patients (OR= 3.3 times, 
95%CI =1.0-11.4, p=0.04) comparing with 52.8% for minor RAS 
(Table 5). There was significant association between major RAS and 
smoking habit (OR=26.8 times, 95%CI =6.7- 106, p<0.001). Also, 
there was significant association between major RAS and chewing 
Qat. (OR=7.1 times, 95%CI =2.1- 23, p<0.001).

Table 1: The frequency of minor and major Recurrent Aphthous Stomatitis 
among RAS diagnosed patients in Sana’a city, Yemen.

RAS type Number Percentage

Minor 53 73.6

Major 19 26.4

Total 72 100

Table 2: The prevalence of Recurrent Aphthous Stomatitis among 
different sex and age groups of patients attending dental clinics, Sana’a 
city Yemen.

Characters
RSA

OR CI Χ2 P
No %

Sex

Male n=782 19 2.4 0.6 0.3-1 3.1 0.07

Females n=1382 53 3.8 1.6 0.9-2.7 3.0 0.07

Age groups

≤15 years n=487 2 0.41 0.09 0.02-0.3 16.6 <0.001

16-25 years 
n=271 34 12.3 7 4.3-11.3 82 <0.001

26-35 years 
n=277 26 9.3 4.1 2.5-6.8 36 <0.001

36-45 n=631 8 1.3 0.2 0.1-0.6 11.7 <0.001

≥46 n=498 2 0.4 0.09 0.02-
0.37 17.2 <0.001

Total n=2164 72 3.3
 
OR   Odds ratio >1 (at risk) 
CI    Confidence intervals 95%  
χ2     Chi-square 03.9 (significant)
p     Probability value <0.05 (significant)

Table 3: The IgE serum levels (IU/ml) among Recurrent Aphthous 
Stomatitis patients in Sana’a city, Yemen.

Type of RAS Mean±SD Range P value

Minor 127±17.3 9-288 <0.001

Major 233±15.3 55-377 <0.001
Normal level of IgE <164 IU/ml    
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Table 4: The association between elevated IgE and the type of Recurrent 
Aphthous Stomatitis.

Type of 
RAS

Elevated IgE
OR CI Χ2 P

No %

Minor n=53 16 30.2 0.15 0.04-0.5 10.8 <0.001

Major n=19 14 73.7 6.4 1.9-21 10.8 <0.001

Total 30 41.6

OR   Odds ratio >1 (at risk)
CI    Confidence intervals 95%  
χ2     Chi-square 03.9 (significant)
p     Probability value <0.05 (significant)

Table 5: The association between Xerostomia and the type of Recurrent 
Aphthous Stomatitis.

Type of 
RAS

Xerostomia
OR CI Χ2 Pv

No %

Minor n=53 28 52.8 0.29 0.08-1 3.9 0.04

Major n=19 15 79 3.3 1-11.4 3.9 0.04

Total n=72 33 45.8

OR   Odds ratio >1 (at risk)
CI    Confidence intervals 95%  
χ2     Chi-square 03.9 (significant)
p     Probability value <0.05 (significant)

Discussion
 Recurrent Aphthous stomatitis includes periodic painful oral 

ulcers at breaks of a few months to a few days. RAS is common 
disorder and observed worldwide, seldom associated with 
systemic disease. In the current study 72 RAS patients have been 
diagnosed and classified to the 2 types of RAS in which 53 patients 
73.6% were Minor RAS and 19 patients 26.4% were Major RAS. 
These results were roughly similar to studies carried out by Boldo, 
[17] and Tarakji, et al. [18] where the rate of Minor RAS was 85% 
and Major was 15%. RAS remains the most common ulcerative 
disease of the oral mucosa [9]. The point crude prevalence of 
RAS in the current study during the study period was 3.3%; the 
female prevalence was 3.8% slightly higher than 2.4% of male 
prevalence. Our result is lower than that reported from Tur¬key 
[19], the prevalence was 22.8% (11,360 respondents); from Iran 
[20], 25.2% (10,291 respondents); and from Jordan [21], 37.3% 
(2,175 respondents). Also our result is lowered than that reported 
in the general population in different parts of the world in which 
RAS ranges between 5 and 25 %. [3- 6]. In this study, the female 
prevalence of RAS was 3.8% slightly higher than 2.4% of male 
prevalence with non significant variation. Our result is agreed with 
a study carried by Edgar, et al. [22] in which they found equal rates 
in both males and females. However, this result disagreed with a 
study carried by Naikoo, et al. [23] in which female RAS rate was 
higher than that of male rate. In the current study, when age groups 
were considered, a higher rate of RAS (12.3%) was occurred in age 
group 16-25 years with significant associated OR=7 times, 95%CI 
=4.3-11.3 (p<0.001) and 9.3% in age group 26-35 years (OR=4.1 
times, 95%CI =2.5-6.8 (p<0.001). While lower rates of RAS were 
occurred in children under 15 years (0.41%) and older age groups 
as ≥46 years (0.4%, <0.001). Our study results were consistent with 
the several studies worldwide [11, 24].

One of basic aim of our study was to investigate association 
between elevated serum IgE levels and RAS episodes. There was 
statistically significant elevated serum levels IgE in RAS. The 
elevated levels were more common in patients with major RAS 
(more frequent recurrences and more severity of lesions). Scully, 
et al. [25] in their study observed higher levels of IgE and IgD in 
patients of RAS than in normal controls or patients with other 
14 ulcerative conditions. Also our result is agreed with studies 
carried by Almoznino, et al. [15]; and Naikoo, et al. [23] in which 
elevated IgE was associated with RAS. The total rate of Xerostomia 
among RAS patients was 45.8%; and it was 79% among major RAS 
patients with significant associated OR= 3.3 times, 95%CI =1.0-
11.4, p=0.04) (Table 6). This result is in agreement with others 
studies that reported a significant association between Xerostomia 
and RAS [26,27]. This result can be explained by the fact that almost 
all of potential factors of RAS occur combine with another symptom 
which is mouth dryness (Xerostomia), which might be having a role 
in RAS occurrence. Also the atopic background of the condition has 
been suggested [3,15]. In the current study, there was significant 
association between major RAS and smoking habit (OR=26.8 
times, 95%CI =6.7- 106, p<0.001). This result is different from 
that reported by Ciçek, et al. [19], Davatchi, et al. [20], Darwazeh 
and Pillai [21], Axéll and Henricsson [28] and Grady, et al. [29] 
in Turkey, Iran, Jordan, Sweden and USA in which smoking is 
associated with protective effect towards RAS. In the current study, 
there was significant association between major RAS and chewing 
Qat (OR=7.1 times, 95%CI =2.1- 23, p<0.001). Our study is the first 
study that reported Qat chewing as risk factor of major RAS. 

Table 6: The association between major RAS and chewing Qat and 
smoking.

Factors
Major RAS

OR CI Χ2 Pv
No %

Smokers n=19 14 73.8 26.8 6.7-106 29.7 <0.001

Non-smokers n=53 5 9.4 0.3 0.05-
0.1 29.7 <0.001

Qat Chewer Qat n=29 14 48.3 7.1 2.1-23 11.9 <0.001

Non-Qat chewer n=43 5 11.6 0.1 0.04-
0.46 11.9 <0.001

OR   Odds ratio >1 (at risk)
CI    Confidence intervals 95%  
χ2     Chi-square 03.9 (significant)

p     Probability value <0.05 (significant)

Conclusion
In conclusion high prevalence of RAS in Yemeni young adults, 

with association with smoking and Qat chewing habits. Also, 
elevated IgE levels and xerostomia may be considered as part of 
the RAS patient’s work-up. Further research is needed to identify 
biological mechanisms that account for the observed associations.
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