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External and/or middle ear pathologies are commonly encountered by 
otolaryngologists, family practitioners and pediatricians. If left undiagnosed, 
these conditions may result in significant irreversible damage such as varying 
degree of hearing loss that can affect the social or professional performance of 
the individuals in later stages of life. In this study, we aimed to investigate the 
prevalence of several external and/or middle ear diseases among 7-13-year-old 
primary school students in Yozgat province. The province of Yozgat serves as a 
transition point between the Central Anatolian and Black Sea regions of Turkey. 
Nine hundred and seventy-eight primary school students were included in the 
study between March 1, 2012 and March 15, 2012. All subjects underwent a 
routine ear examination in school with a diagnostic otoscope. The students 
with pathologic ear findings were further evaluated to identify the underlying 
process. The age range of 978 students (527 males, 451 females) was 7 to 
13 (mean: 10.5) years. Tympanic membrane (TM) pathology was detected in 
33 (3.37%) of the cases overall. Of the cases, 3 (0.30%) had TM perforation, 
11 (1.12%) had myringosclerosis (MS), 13 (1.32%) had serous otitis media, 1 
(0.10%) had atresia of the left ear, and 4 (0.40%) had retraction pocket. One 
patient (0.10%) had undergone a left cochlear implantation procedure. The 
results of our study seem to be comparable with the other studies reported 
in the literature. Routine periodic ear examinations during the primary school 
ages are mandatory to obtain the exact prevalence of these pathologies in 
the entire population. We believe that early childhood screening of middle 
ear disease will have a positive effect on treatment. 
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Chronic middle ear disease (CMED) is an 
inflammatory process of the middle ear and 
mastoid cavity, which may be related to several 
conditions such as cholesteatoma and otitis 
media with effusion (OME), etc. It mostly 
presents with a tympanic membrane (TM) 
perforation and suppurative discharge noted in 
the external ear canal. CMED may be classified 
clinically as active, intermittent or inactive 
according to the absence or presence of the 
inflammatory discharge 1. Due to its insidious 
progress and irreversible damage, the disease is 
an important pediatric health topic especially 
in developing or underdeveloped countries. 
While the etiopathogenesis mainly includes 
uncontrolled recurrent middle ear infections 

and chronic functional dysfunction of the 
Eustachian tube, the unfavorable effects of poor 
socioeconomic status, climatic factors, allergy, 
familial tendency, various immune deficiency 
conditions, and passive smoking have also been 
accepted by many researchers2,3. 

Although the World Health Organization has 
been sensitively focusing on this subject, there 
are no reliable data on the current prevalence 
of CMED even in the developed countries1. 
In Turkey, there are many studies on the 
epidemiology of MEDs4-9. The present study 
is the first performed to assess the prevalence 
of MEDs among students in the 7-13 years of 
age group in Yozgat province. The province of 
Yozgat serves as a transition point between 
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the Central Anatolian and Black Sea regions 
of Turkey, and is one of the oldest settlement 
areas of Anatolia.

Material and Methods

Totally 978 students (527 males, 451 females) 
aged between 7 and 13 (mean age: 10.5) years 
attending the same primary school between 
March 1, 2012 and March 15, 2012 were 
included in the study. A questionnaire was 
applied one week prior to scanning (family 
income and previous surgeries were queried). 
Scanning was performed with the participation 
of all students in the primary school.

Prior to the study, consents were obtained 
from the Yozgat Provincial Directorate of 
National Education, the directorate of the 
primary school, and families of the students. 
Otoscopic examinations of all students were 
carried out by the same two otolaryngologists in 
the primary school. All of the 978 participants 

underwent ear examination; external ear 
canal findings and the appearance of the TM 
were recorded. Otoscopic examination of the 
students was done. TM perforation, purulent 
drainage, retraction pocket, myringosclerosis 
(MS), OME, and cholesteatoma were considered 
otoscopic findings in favor of MED. The 
students in this group underwent audiometric 
measurement (via Maico MA 53 device) in 
hospital. The measurements were performed 
at 500, 1000, 2000, and 4000 Hz for the air 
and bone thresholds; pure tone average was 
calculated by the arithmetic mean of 500, 1000 
and 2000 Hz thresholds. The students having 
MED were instructed regarding ear care and 
called for check-ups at three-month intervals.

The prevalence was calculated by dividing the 
total number of students by the number of 
the students with positive otoscopic finding, 
and 95% confidence interval (CI) was used. 
Statistical analysis of the data was done using 
chi-square test. Results with a p value <0.05 
were considered significant. Statistical analysis 
was done using the Statistical Package for the 
Social Sciences (SPSS 13) program. 

Results 

The mean age of the cases was 10.5 years. 
The students belonged to families with monthly 
income between 215 and 1075 Euros. The most 
common finding in the examination was 
cerumen in 80 (8.17%) cases. TM pathology 
was detected in 33 (3.37%) of the overall cases. 
Of the cases, 3 (0.30%) had TM perforation, 
11 (1.12%) had MS, 13 (1.32%) had OME, 1 

7 year 
olds

8 year 
olds

9 year 
olds

10 year 
olds

11 year 
olds

12 year 
olds

13 year 
olds

Tympanic 
membrane 
perforation

1 1 1

Myringosclerosis 1 1 3 2 1 2

Retraction pocket 1 1 1 1

Otitis media 
with effusion

2 1 2 1 3 3 1

Ear atresia 1

Cochlear implant 1

Table I. Age Distribution of Middle Ear Disorders among Students

Fig. 1. The distribution of ear disorders among the 
age groups.
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(0.10%) had atresia of the left ear, 1 (0.10%) 
had left cochlear implant, and 4 (0.40%) had 
retraction pocket (Table I). Two of the cases 
with TM perforation had dry ear, whereas one 
had discharge. MS was present in both ears 
in one case (Fig. 1). Discharge throughout the 
ear was aspirated under microscopic guidance 
and examined in the hospital. No cholesteatoma 
or polyp was detected in any of the ears. All 
of the cases with TM pathology underwent 
audiologic examination. The pure tone average 
was measured as 12 dB for the right and 15.5 
dB for the left ear that had MS only. The pure 
tone average of the cases with TM perforation 
was found as 36 dB for the right ear and 22 
dB for the left ear. History of ventilation tube 
insertion was present in two of the cases with 
MS and in three of the cases with retraction 
pocket; the others were unremarkable. There 
was no significant difference between the male 
and female students with respect to MEDs 
(p<0.05). 

Discussion 

Although many factors play a role in the 
pathogenesis of CMED, it is particularly 
associated with anatomic and functional 
characteristics of the Eustachian tube and 
the environmental factors. The incidence of 
CMED shows variation depending on the race 
and socioeconomic factors. Poor environmental 
factors, nutritional deficiency, upper respiratory 
tract infections, smoking, and crowded indoor 
places are suggested to increase the incidence 
of CMED, although not frequent10,11. CMED 
prevalence shows variation among different 
ethnic groups. It is more common among 
American Indians, Eskimos and Aborigines, 
and is also seen more frequently in poor living 
conditions, among crowded families, and in case 
of poor hygiene and nutrition12. Its incidence 
has been reported as 1.1% among British 
adults. The prevalence of TM perforation has 
been reported as 2.1% among the 60-year-old 
age group, 2.3% among the 50-year-old age 
group and 0.08% among the 20-year-old age 
group, and it is denoted that the prevalence 
is declining11 In the study conducted in the 
United Kingdom by Browning and Gatehouse 
on 48,313 18-80-year-old English adults, it 
was reported that the prevalence of inactive 
chronic otitis media (COM) was 2.6% and the 
prevalence of active COM was 1.5%, and 86% 

of these cases had not undergone any surgical 
intervention13. Adhikari et al14. carried out a 
study on 500 children, aged 5-15 years, to 
identify the prevalence of chronic suppurative 
OM among the schoolchildren of high-income 
families in the urban private schools of Nepal 
and showed that the prevalence of chronic 
suppurative OM was 5%. Another study 
conducted by Adhikari15 showed that the 
prevalence of COM was 7.6% among 2000 
children of low-income families living in the 
rural areas of Nepal. They highlighted that 
the difference between the two prevalences 
emerged from different socioeconomic levels. 
Balle et al16. found the prevalence of COM 
as 6.9% in their study conducted on 3,300 
Vietnamese children.

The present study is a unique study that 
puts forward the prevalence of MEDs among 
7-13-year-old school children in Yozgat and 
is important in terms of forming a basis for 
further studies that are conducted on this 
subject in Yozgat. There are many studies 
on the epidemiology of MEDs in Turkey. 
Doğru et al4. conducted a study to identify 
the geographical distribution of army recruits 
diagnosed with COM and found that the 
geographical distribution of COM is strongly 
associated with the income distribution of 
the country. Vayısoğlu and Söken5 found the 
prevalence of COM as 3.1% among 4,300 
soldiers. 

Almaç et al1. found the prevalence of COM 
(2.6%) and OME (15.1%) to be quite high. 
Özcan and Görür6 found the prevalence of 
COM as 8% in their study conducted on 149 
children at Kahramanmaraş Nursery School 
and attributed such a high prevalence to the 
low socioeconomic status of their families 
as well as to the poor nutrition and receipt 
of inadequate health services. Okur et al7. 
reported the prevalence of COM as 2.2% among 
7-12-year-old children, 3.4% among 13-16-year-
old children, and 2.9% among the children 
of all age groups staying at Kahramanmaraş 
Regional Boarding School. Öztürk et al8. found 
the prevalence of TM perforation as 0.9% and 
of COM as 5% in their study conducted on 
1,282 children in Düzce. 

The prevalence of MEDs was found as 3.4% 
in the present study and was observed to 
be similar to the statistics reported in the 
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above-mentioned studies. The present study 
is a unique study conducted to identify the 
prevalence of MEDs among 7-13-year-old 
students in Yozgat and is important in terms of 
forming a basis for further studies, which are 
undertaken among the same age group in Yozgat 
and surrounding territories. Studies performed 
on standard age groups with standard methods 
in other provinces of Turkey are needed to 
facilitate comparisons between the results in 
Turkey and those of other countries. We believe 
that early childhood screening for MEDs will have 
a positive effect on treatment.
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