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R E S E A R C H  A R T I C L E

Prevalence studies on oral conditions affecting children are rare worldwide, and none of them was 
conducted in in Erbil/Kurdistan region/Iraq. The aims in the this study were to determine the prevalence 
and distribution of oral conditions which include both lesions and normal variations in group of patients 
referred to a main, public specialized poly clinics dental center. A prospective cross-sectional study 
was performed, the including data collected were age, gender, and site of a condition. The examination 
of the patients was performed under standardized conditions; using artificial light, disposable gloves, 
retractors, and mirror with sterile gauze to hold tip of the tongue. Statistical analysis was performed 
using Statistical Package for the Social Sciences (SPSS) version 22; Fisher’s exact test; and Chi-
square test. A sample of 520 children, aged range (0–13) years included in this study, 265 (51.0%) 
were males and 255 (49.0%) were females, divided into three age groups; 100 (19.2%) were <5 
years, 274 (52.7%) were 5–9 years, and 146 (28.1%) were 10–13 years. The prevalence of oral 
conditions was significantly higher in 5–9 years (52.7%). The most commonly clinically diagnosed 
oral conditions were fissure tongue (13.1%), followed by gingivitis (9.0%) and dentoalveolar sinus 
(8.3%). As a first study in this age group in Erbil/Kurdistan region/Iraq, oral conditions are relatively 
common in the sample examined; dentist and dental practitioner should be aware for their recognition 
and referral for management.

Keywords: Oral mucosal lesions; Normal variations; Pediatric population; Cross-sectional study; 
Government dental center

to investigate the prevalence of  oral conditions among 
children. The precise prevalence of  oral conditions in 
healthy children is controversial due to a lack of  standardized 
methods, different diagnostic criteria, and the description 
of  very few conditions in each survey (Bessa et al., 2004, 
Aldred et al., 2008 and Crespo et al., 2005). The aims of  the 
current study were to detect the prevalence and distribution 
of  oral conditions among children 0–13 years old that are 
visiting Specialized Khanzad Polyclinic Teaching Center in 
Erbil/Kurdistan region/Iraq.

PATIENTS AND METHOD 

Selection of a Sample 
A prospective cross-sectional study was designed, including 
520 pediatric patients, (0–13 included) years of  age, of  
different nationality (mostly Kurdish), using clinical charts 
from the Department of  Diagnosis of  Specialized Khanzad 
Teaching Center/Erbil. All patients were examined for the 

INTRODUCTION 

Oral mucosal abnormality whether lesions or normal 
variations among pediatrics show a spectrum which 
distinguished from that shown in adults, by being relating 
to growth and development of  the child, such as conditions 
more predominate in the such age group, such as vascular 
tumors and some types of  lymphoma (Dhanuthai et al., 
2007 and Puangwan et al., 2015). That is why signs and 
symptoms are different between the two mentioned age 
groups. Due to continuous emotional and biological 
changes in children, various types of  alterations and lesions 
in the orofacial region can take place (Sandeepa et al., 2013). 
The awareness of  the general dental practitioner and the 
pediatric dentist of  the common oral conditions, their 
etiology, and treatment will facilitate proper diagnosis and 
their management or even prevention of  these conditions. 

Despite World Health Organization recommendations 
(Petersen et al., 2005), only a few studies were performed 
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presence of  oral conditions. Since some papers divided the 
oral cavity into parts, the decision in this work was made 
to divide it into; tongue conditions (TC), lip conditions 
(LC), and conditions affecting other oral sites (OC). The 
data were collected from October 2019 to January 2020 
including socio-demographic variables of  the patients; age, 
gender, site of  conditions, and date of  examination. The 
study was approved by the research ethical committee of  
the Kurdistan Board of  Medical Specialties. Parents or 
caregivers of  all patients were interviewed regarding chief  
symptoms and history of  current illness, medical, drug, and 
dental history. Their awareness of  the present condition 
had been reported. Heterogeneous sample with or without 
systemic disease, and use of  medications was included in 
this study. Handicapped patients and dental caries were 
excluded from the study. 

Examination and Data Recording
Systematic extra- and intra-oral examination was performed 
by the first author, after taking verbal consent from their 
parents, with the implementation of  the standardized 
infection control measures in accordance with Occupational 
Safety and Health Act guidelines (Boyce and Mull, 2008). 
Oral examinations were performed under standardized 
conditions; using artificial light, disposable gloves, 
retractors, and mirror, with sterile gauze to hold tip of  
the tongue. Medical and drug histories had been noted 
according to the information given by patients and parents. 
After finishing the case sheet, all patients were referred to 
a specialized clinic for managements. Mentioned in all 4 
Figures 1-5.

Statistical Analysis
Data were analyzed using the Statistical Package for the Social 
Sciences (SPSS, version 22). Microsoft Excel was used to 
draw the charts. Means and standard deviation (SDs) were 
used to summarize the numerical variables, and frequencies 
and proportions were used to describe the categorical 
variables. Chi-square test of  association was used to compare 

proportions. Fisher’s exact test was used when the expected 
count of  more than 20% of  the cells of  the table was <5. 
P ≤ 0.05 was considered statistically significant.

RESULTS

The total number of  patients was 520. Their mean age ± 
SD was 7.47 ± 3.02 years, ranging from 0.0054 years (2 
days) until 13 years which included. The median was 7.5 
years 21 (4%) children only had history of  systemic diseases 
with no effect on the oral conditions. The most common 
one was Glucose 6 Phosphate Dehydrogenase deficiency 
and only 7 (1.3%) children were taking drugs. Table 1 shows 
more than half  (52.7%) of  the sample aged 5–9 years, 51% 
were males and 66.2% were students. 

It is found that more than half  (54.4%) of  the patients 
had oral conditions, in which 32.7% were OC, 26.3% 

Figure 1: Eruption cyst presented as a bluish swelling at area of 
unerupted maxillary right permanent canine

Figure 2: Intraoral picture of 5 years old female showing fibrotic 
tissue at the right maxilla extending from alveolar ridge between 
B and C to labial mucosa. representing accessory oral frenum

Figure 3: Geographic tongue presented as multiple red areas 
surrounded by white boarder on the dorsal surface of the tongue
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Figure 4: A lobulated bluish pink swelling in the interdental area 
between upper left 2nd premolar and 1st permanent molar

were TC, and 4.4% were LC, and more than half  (56%) 
of  the sample were aware of  their conditions either by 
themselves or their parents, but it was clear that the 
majority (82.6%) of  patients with LC were aware of  it, 

compared with 63.9% for OC and 41.6% for TC, the 
more the age, the more the prevalence of  TC (P < 0.001) 
and OC (P = 0.004). No significant association was 
detected between age and LC (P = 0.233). No significant 
association was found between gender and the prevalence 
of  the following conditions: TC (P = 0.526), LC 
(P = 0.758), and OC (P = 0.760). The prevalence of  
TC was 36.1% among those who were aware of  their 
condition while it was significantly high (64.5%) among 
those who were unaware of  their condition (P < 0.001). 
The reverse pattern was observed regarding the LC and 
OC, it was evident that the prevalence was higher among 
those who were aware about their condition compared 
with those who were unaware (P = 0.007 and P = 0.001), 
respectively. The prevalence rates of  the oral conditions 
among 520 pediatric patients are shown in Table 2 which 
is combined table of  the three oral sites.

Tables 3 and 4 show the main three oral conditions for each 
site with no significant difference neither by gender nor 
age, except for the melanotic stain, which was significantly 
higher among males (10.2%) than among females (5.5%) 
(P = 0.047) and increased significantly with age (P < 0.001). 
The prevalence of  gingivitis was high (7.8%) among those 
aged 10–13 compared with 7.3 and 1% among those aged 
(5–9 and <5) years, respectively, (P < 0.001). the results 
showed that the youngest patient with a mouth condition 
was aged 0.0054 years (2 days old), and the oldest was 13 
years old. The mean age was 8.18 ± 2.87 years, the median 
was 8 years. 

DISCUSSION 

This study was the first to investigate the prevalence 
of  oral conditions in children attending a public dental 
center/Specialized Khanzad Polyclinic Teaching Center 
in Erbil city. Cross-sectional studies are important in 
estimating the prevalence of  OC and in identifying high-
risk individual. In this study, the male:female ratio was 
(1.04:1), slight male predominance had been noticed, 
agree with studies (Cavalcante et al., 2016, Ha et al., 2014 
and Patil et al., 2017), and disagree with Taweevisit et al. 
(2018) and Ambika et al. (2011) both showed slight female 
predominance. The prevalence of  oral conditions in this 
study was 54.4% which was higher than reported in the 
nearby countries such as Turkey (26.2 %) (Parlak et al., 
2006) and Iran (28%) (Jahanfar et al., 2012), possibly 
because the sample of  the current study was from a dental 
center and not from general hospital, beside; high number 
of  subjects was examined, but it was lower than a study 
done in India (Ambika et al., 2011), in which 1003 children 
4–14 years were included in the study, the prevalence 
was 64.11%. The different prevalence in studies may be 

Table 1: Demographic characteristics of the studied sample
Sample characteristics  n (%)
Age (years)

<5 100 (19.2)
5–9 274 (52.7)
10–13 146 (28.1)
Mean±SD 7.47±3.02

Gender
Male 265 (51.0)
Female 255 (49.0)

Occupation
Student 344 (66.2)
Left the school 12 (2.3)
Pre-school 164 (31.5)
Total 520 (100.0)

SD: Standard deviation

Figure 5: Showing multiple small white warts like lesion at the left 
commissure and bilateral lower labial mucosa
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Table 2: Prevalence of oral conditions
Prevalence n*=520, n (%)
Fissure tongue 68 (13.1)
Gingivitis 47 (9.0)
Dentoalveolar sinus 43 (8.3)
Coated tongue 42 (8.1)
Melanotic stains 41 (7.9)
Geographic tongue 24 (4.6)
Ankyloglossia 16 (3.1)
Recurrent aphthae 15 (2.9)
Traumatic injury including bite 12 (2.4)
Herpes labials 9 (1.7)
Hereditary gingival fibromatosis 9 (1.7)
Herpetic stomatitis 5 (1.0)
Hyper plastic labial frenum 5 (1.0)
Angular cheilitis 5 (1.0)
Exfoliative cheilitis 5 (1.0)
Pyogenic granuloma 4 (0.8)
Oral candidiasis 4 (0.8)
Accessory frenum 4 (0.8)
Lip scar (two treated cleft lip) 3 (0.6)
Periodontitis 2 (0.4)
Cleft palate (untreated) 2 (0.4)
Glossitis 2 (0.4)
Mucocele 1 (0.2)
Eruption cyst 1 (0.2)
Oral wart 1 (0.2)
Red patch(floor of the mouth) 1 (0.2)
White patch(floor of the mouth) 1 (0.2)
Black hairy tongue 1 (0.2)
Median rhomboid glossitis 1 (0.2)
Lip fissure 1 (0.2)
Unilateral cleft lip (untreated) 1 (0.2)
Upper lip swelling (infection) 1 (0.2)
Lip eczema 1 (0.2)
*n is a total number

attributed to variations in the diagnostic criteria, method 
of  lesions detection employed, examiners training, and 
calibration (Furlanetto et al., 2012). Besides, differences in 
study design, sample size, period of  study, and age-range 
stratification. The prevalence of  conditions in this study 

generally increased with age, probably due to the nature 
of  the conditions; also the awareness of  the older children 
about their conditions, this result consistent with Taweevisit 
et al. (2018) and Bessa et al. (2004), a study in 1211 Brazilian 
children, the frequency of  oral conditions increased with 
age, in which some of  them were associated with habits and 
systemic problems. In general, OC was reported as most 
frequent affected site (32.7%) in the current study, while in 
an American (Shulman, 2005) and Jordanian (Hussein et al., 
2017) studies, the lip and tongue were the most affected 
site 30.70 and 35.9%, respectively. This may emphasizes 
the importance of  the careful examination of  all parts of  
the oral cavity. Among 33 oral conditions in this study, 
we will discuss the only top five; because of  their highest 
prevalence rate; besides, an observable difference in the 
prevalence between melanotic stain and geographic tongue. 

Fissured Tongue (FT)
The most prevalent oral condition in this study, was fissured 
tongue, with the prevalence (13.1%) which is consistent with 
Unur et al., (2015), a study among 1041 Turkish children. 
While other study in Brazil (Crespo et al., 2005), including 
2356 children on investigating oral conditions, tongue 
diseases were found to have the lowest rate. Literature review 
revealed wide variability in the prevalence of  FT among 
children word wide by geographic location varied from 1.49 
to 23% (Crespo et al., 2005). A study by Yarom et al. (2004), 
of  different ethnic origins, found the higher FT prevalence 
(30.5%) than the reported range. The prevalence (13.1%) in 
this study is within the mentioned range, and much higher 
than (0.38%), reported by Majorana et al. (2010), but lowers 
than (26.7%), that reported by Al-Maweri et al. (2014).

FT in this study is mostly prevalent (20.5%), among patients 
aged 10–13 years compared with (4%), those aged <5 
years (P = 0.001), this indicates an increase in the rate of  
FT in advanced ages, similar results were found in studies 
by Unur et al. (2015) and Yarom et al. (2004). This leads 

Table 3: Prevalence of the main oral conditions for each site 
by gender
Oral conditions Male (n=265), 

n (%)
Female (n=255), 

n (%)
P

(TC) Fissure 
tongue

38 (14.3) 30 (11.8) 0.384**

Coated tongue 21 (7.9) 21 (8.2) 0.897**
Geographic tongue 13 (4.9) 11 (4.3) 0.748**
(LC) Herpes labials 6 (2.3) 3 (1.2) 0.505*
Angular cheilitis 3 (1.1) 2 (0.8) 0.999*
Exfoliative cheilitis 1 (0.4) 4 (1.6) 0.208*
(OC) Gingivitis 23 (8.7) 24 (9.4) 0.771**
Dentoalveolar sinus 21 (7.9) 22 (8.6) 0.771**
Melanotic stains 27 (10.2) 14 (5.5) 0.047**
*By Fisher’s exact test, **By Chi-square test. TC: Tongue conditions, 
LC: Lip conditions, OC:Other oral site conditions

Table 4: Prevalence of the main oral conditions for each site 
by age
Oral conditions Age (years) P

<5 
(n=100), 

n (%)

5–9 
(n=274), 

n (%)

10–13 
(n=146), 

n (%)
(TC)Fissured tongue 4 (4.0) 34 (12.4) 30 (20.5) 0.001**
Coated tongue 2 (2.0) 27 (9.9) 13 (8.9) 0.043**
Geographic tongue 3 (3.0) 12 (4.4) 9 (6.2) 0.491**
(LC)Labial herpes 1(1.0) 3(1.1) 5 (3.4) 0.219*
Angular cheilitis 1 (1.0) 3 (1.1) 1 (0.7) >0.999*
Exfoliative cheilitis 0 (0.0) 3 (1.1) 2 (1.4) 0.713
(OC) Gingivitis 1 (1.0) 20 (7.3) 26 (17.8) <0.001**
Dentoalveolar sinus 5 (5.0) 29 (10.6) 9 (6.2) 0.123**
Melanic stains 0 (0.0) 17 (6.2) 24 (16.4) <0.001**
*By Fisher’s exact test, **By Chi-square test. TC: Tongue conditions, 
LC: Lip conditions, OC: Other oral site conditions
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to the idea that characteristic features of  the condition are 
being noticeable with development (Crespo et al., 2005).

In the current study, the number of  FT coexisting with 
geographic tongue was found to be 8 (1.5%), as some 
researchers found a correlation between them (Dos Santos 
et al., 2004). This study goes with Hussein et al. (2017), 
higher number among males had been reported, whereas 
Ambika et al., (2011), showed nearly equivalent result 
between either sexes, same as Unur et al. (2015). 

Gingivitis
The second most common oral condition (9.0%), using 
gingival index (Löe and Silness, 1963) with no gender 
predilection but increased with age. In a study done in 
UK (Jones and Franklin, 2006), the prevalence of  9.96% 
was reported for all gingival and periodontal pathology, 
among 439 children, 39 were diagnosed with chronic 
gingivitis mostly in older male groups. Ambika et al. (2011) 
was diagnosed gingivitis as the most commonly observed 
oral condition (56.43%), in 268 (26.72%) males and 298 
(29.71%) females.

Many studies have concluded that gingivitis begins in 
early childhood age, but will rise at puberty (Stephen, 
2010). This can be proved in the result of  current study 
as (17.8%) prevalence among 10–13 years in comparison 
to 1.0% among age group <5 years had been reported. 
Although hormonal change can play a role, but improper 
teeth brushing technique and inadequate time or even lack 
of  oral hygiene practice might be considered. Frequency of  
gingivitis always difficult to determine due to the lack of  
agreement on measurement criteria. The high percentage 
of  gingivitis in this study demands for more: Dental 
hygienist specialists, preventive education care programs 
including schools and regular screening. 

Dentoalveolar Sinus (DAS)
The third most prevalent oral condition, in comparison 
with Hussein et al. (2017), the percentage is higher 8.3 
and 2.3%, respectively, in the age group of  5–9 years, with 
no significant gender difference in the current study, in 
contrast with a significant higher percentage among female 
in the other. Ambika et al., (2011), found that only (3.2%) 
of  children had DAS mostly found in age groups 8–10 
years highly observed among males. The high percentage 
of  DAS indicates high carries rate in deciduous teeth that 
may targeting the future permanent teeth due to lack of  
motivation of  parents, so preventive measure should be 
enhanced at early ages.

Coated Tongue (CT)
CT has not considered by some authors neither as disease 
nor abnormal alteration (Dos Santos et al., 2004). The 

prevalence in this study was (8.1%), mostly found among 
5–9 years, with no gender predilection. In comparing to 
Hussein et al. (2017), among same age group children only 
(4%) had been reported mostly males. 

Different studies with different results have been 
mentioned, such as: Garcia-Pola et al. (2002), among the 
6 years old Spanish children, described CT as the most 
frequently encountered oral condition with the prevalence 
of  16.0%, and 23.4% in preschool Brazilian children 
(Vieira-Andrade et al., 2017), both showed higher results 
than the current study, while Majorana et al., (2010), 
reported a lower prevalence 7.23% in 0–12 year old Italian 
children. Since CT might be a sign for poor oral hygiene, 
this emphasizes for giving instruction in our population on 
good oral hygiene performance by the dentists, pediatric 
dentists, dental practitioner, teachers, and from social 
medias.

Melanotic Pigmentation or Stain (MS)
It is rarely reported in the literatures, possibly because 
many clinicians consider it as a normal variation and 
bears no clinical significance apart from being esthetically 
objectionable when it is extensive. (Darwazeh et al., 2012), 
its prevalence in this study (7.9%), when the gender wise 
prevalence of  MS was considered, males significantly 
affected (10.2%) more than females (5.5%) (P = 0.047) 
and increases significantly with age (P < 0.001). Same 
as Hussein et al (2017) which diagnosed MS (16.8%) 
as the most common oral condition, and Ambika et al. 
(2011) reported (13.16%) for, both studies showed higher 
prevalence than current result, but mostly among older 
females, while Mumcu et al. (2005) a study among Turkish 
children was diagnosed MS as the most common oral 
condition also, but with lower prevalence (6.9%) than 
current study. 

It is widely known that racial pigmentations are more 
common in dark-skinned people; therefore, ethnic and 
geographic variation in its prevalence is understandable, 
and some factors such as smoking, hormone induced, and 
drug-related pigmentations are likely to increase as the age 
advances. Observation of  different prevalence for each oral 
condition in different studies can be explained by various 
geographical areas, different cultures with different ethnic 
origin populations and habits, and different parameters for 
diagnosis might have a role.

CONCLUSION AND LIMITATION 

This study found that oral conditions are common 
in children, some increasing with age; hence, it is the 
responsibility of  the general dental practitioners and 
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pediatric dentists to be aware of  the recognition, etiology, 
clinical presentation, and possible association with systemic 
disease, as may be the earlier sign of  their diagnosis hoping 
that it provides helpful information for further future 
epidemiological studies. 

One should not deny weakness in this study such as doing 
it in a single dental center, so the results cannot represent 
the prevalence of  actual general population. Furthermore, 
the diagnosis of  the oral conditions was performed after 
only a single examination of  each patient, since some need 
follow-up.
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