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Abstract The aim of this study was to determine the
prevalence of otitis media with effusion (OME) in primary
school children in Rize (Eastern Black Sea Region) and the
impact of tobacco smoke exposure in the development of
OME in primary school children. This study involved a
total of 2960 children who appeal for ENT examination to
our department at Rize Training and Research Hospital
between November 2007 and April 2009. All children were
evaluated with regard to OME and exposure to cigarette
smoke. Pure tone audiometry and tympanometry tests and
pneumatic otoscopy were performed on the children who
were diagnosed with OME by otoscopic examination. The
association between the children diagnosed as OME and
exposure to cigarette smoke was evaluated. The prevalence
of OME in this study was 9.86% (292/2960). Exposure to
cigarette smoke was a statistically significant factor in
development of OME (P < 0.0001). Environmental factors
such as smoking are important in the development of OME.
To prevent delayed diagnosis or development of this
disease, parents must be informed about the preventable
risk factors and symptoms for the development of OME.
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Introduction

Otitis media with effusion (OME), which refers to the
accumulation of fluid in the middle ear cavity without any
signs of acute infection [1, 2] is a common health problem
both in pre-school and school children. Its symptoms are
insidious, the diagnosis is difficult and generally delayed
[3]. OME is characterized by a high recurrence rate. The
potential risks of sequel formation and complications like
tympanosclerosis, retraction pockets, adhesive otitis media
and hearing or speech impairment make the disease an
important public health problem [4, 5]. The etiopathogen-
esis of OME has been discussed for many years. The most
important etiologic causes are infection, inflamation and
insufficient pneumatization of the middle ear. Conditions
like eustachian tube dysfunction, insufficient pneumatiza-
tion of the mastoid, craniofacial abnormalities, infections,
immunodeficiency and allergic agents are among contro-
versial causes of OME [2].

There are many environmental risk factors in the
development of OME like smoking, poor socio-economic
conditions, seasonal conditions and risk factors specific to
the child like attendance to daycare centers and sex, race,
properties of the eustachian tube, adenoid tissue hypertro-
phy, allergy, immunologic status, presence of cleft palate
and mucocilliary dysfunction.

The aim of this study was to determine the prevalence of
OME in primary school children in Rize and to investigate
the association between OME and smoking.

Materials and Methods

The study was conducted between November 2007 and
April 2009 in Rize Training and Research Hospital. This
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study involved a total of 2,960 primary school children
who appeal for ENT examination. The ages of the children
in the study (female: 1,272 (43%), male: 1,688 (57%)
ranged from 4 to 15 years (mean, 9.5). In addition to a
routine ear, nose, and throat examination, a pure tone
audiogram and a tympanogram were obtained from all
children, who were prediagnosed with OME during the
initial examination with otoscopy.

An air-bone gap of more than 10 dB in audiogram and
type B tympanogram were used as diagnostic criteria. The
exposure to cigarette smoke was questioned during exam-
inations. Smoking exposure was classified as “mother only
smoking”, “father only smoking”, “both parents smoking”
or “no smoking”. Medical treatment consisting of systemic
and local decongestants, antibiotics and nasal steroids for
the patients with allergic findings was started. Subjects
were followed for approximately 12 weeks and re-evalu-
ated to determine the persistency of any physical finding.
The children with persistent physical findings were treated
with myringotomy and insertion of a ventilation tube
(n = 132). We investigated the association between
requirement for insertion of a ventilation tube and ciga-
rette smoking. To do this, children who were diagnosed
with OME were divided into two groups. The study group
consisted of the children in whom myringotomy and
ventilation tube were required and the control group
consisted of the children who responded to the medical
treatment.

Statistical analysis was carried out using SPSS (Statis-
tical Package for Social Sciences) for Windows 10.0 and
the data evaluated by the chi-square test. Statistical sig-
nificance criterion was defined as P < 0.05.

Results

The ages of the children included in the study was ranging
between 4 and 15 years and the number of the children
aged from 4 to 6 years were 745 (25.1%), the number of
the children aged from 7 to 9 years were 680 (22.9%), the
number of the children aged from 10 to 12 years were 716
(24.1%) and the number of the children aged from 13 to 15
were 819 (27.6%). OME was diagnosed in 292 (9.9%) out
of 2,960 children. Among the 292 children with OME, 130
(44.5%) were female and 162 (55.5%) were male. Among
the 292 children with OME, 132 children with persistan
OME (no resolution in three months after medical treat-
ment) required myringotomy and insertion of a ventilation
tube. Among the 132 children with persistant OME, 62
were female and 70 were male. Distribution of children
according to sex and age is shown in Table 1. All of the
children in the study group had more than 15 db air-bone
gap in audiogram and type B tympanogram.
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Table 1 Distribution of 2,960 children according to sex and age

Age (year) Boys N (%) Girls N (%) Total N
4-6 450 (60.4) 295 (39.6) 745
7-9 370 (54.4) 310 (45.6) 680
10-12 476 (16.08) 240 (8.10) 716
13-15 392 (66.5) 427 (33.5) 819
Total 1688 (57) 1272 (43) 2960

Table 2 Distribution of 2960 children according to age and diag-
noses of OME

Age (year) Diagnosis of OME

Yes N (%) No N (%) Total N
4-6 110 (14.7) 635 (85.3) 745
7-9 95 (13.9) 585 (86.1) 680
10-12 51 (7.1) 665 (92.9) 716
13-15 36 (4.4) 783 (95.6) 819
Total 292 (9.9) 2668 (90.1) 2960

Table 3 Distribution of 292 children with OME according to age and
sex

Age (year) Boys N (%) Girls N (%) Total N
4-6 64 (58.2) 46 (41.8) 110
7-9 51 (53.7) 44 (46.3) 95
10-12 27 (52.9) 24 (47.1) 51
13-15 20 (55.5) 16 (44.5) 36
Total 162 (55.5) 130 (44.5) 292

In our study the prevalence of OME was 9.9% (292/
2960). The prevalence of the disease in children between
ages 4 and 6 was 14.7% (110/745) and the prevalence in
children aged between 7 and 9 years was 13.9% (95/680)
(Table 2).

The fact that the most prevalent risk factors of OME
such as frequent acute otitis media, history of upper
respiratory tract infection and allergies, are mostly seen in
children between ages 4 to 9 is able to clarify the higher
prevalence of OME in this age group. But the difference
between aged group was not significant (y* = 0.58,
P > 0.05) (Table 3). Likewise, there was no significant
differences according to sex distribution between the study
and control groups (}(2 = 0.31, P> 0.05) (Table 4).
However, there was a significant difference according to
exposure to cigarette smoke between the children diag-
nosed with OME and children who were not (X2 = 2.64,
P < 0.05) (Table 5). At the same time, there was a sig-
nificant difference according to smoking history of moth-
ers/fathers between the study and control groups
(7> = 23.06, P < 0.0001) (Table 6).
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Table 4 Distribution of 2,960 children according to sex and OME

Gender OME OME Total
Yes N (%) No N (%)

Boys 162 (9.6) 1526 (90.4) 1688

Girls 130 (10.2) 1142 (89.8) 1272

Total 292 (9.9) 2668 (90.1) 2960

Table 5 Distribution of 2,960 children according to exposure to
cigarette smoke and OME

Exposure to OME
cigarette smoke
Yes N (%) No N (%) Total N

Mother 84 (19.3) 351 (80.7) 435
Father 64 (9.1) 635 (90.9) 699
Both 115 (25.7) 332 (74.3) 447
No smoking 29 (2.1) 1350 (97.9) 1379
Total 292 (9.9) 2668 (90.1) 2960

Table 6 Distribution of 292 children with OME according to expo-
sure to cigarette smoke and requirement for insertion of a ventilation
tube

Exposure to
cigarette smoke

Requirement for insertion of a ventilation tube

Yes N (%) No N (%) Total N
Mother 34 (40.5) 50 (59.5) 84
Father 24 (37.5) 40 (62.5) 64
Both 70 (60.9) 45 (39.1) 115
No smoking 4 (13.8) 25 (86.2) 29
Total 132 (45.2) 160 (54.8) 292
Discussion

Otitis media with effusion is a common health problem in
children less than 15 years old. If left untreated or inade-
quately treated, it may lead to a series of sequelae and
complications, such as permanent hearing loss and hearing
or speech impairment [6-8]. The etiology of OME is
multifactorial. Infection and Eustachian tube (ET) dys-
function are the most widely accepted contributory factors
[9, 10]. Frequent infections like common cold, mechanical
obstruction or craniofacial malformations that interfere
with the proper ET functioning increase susceptibility to
accumulation of fluid within the middle ear cavity [4, 11].

The prevalence of OME is rather variable, ranging from
1.3 to 31.3%, depending on the methods used, population
characteristics like race, countries and environmental fac-
tors [12—14]. The prevalence was reported as 9.5% for
Caucasians and 5.3% for Chinese primary school children
[12, 15]. In a study from Greece including 5,121 children
who varied in age from 6 to 12, the prevalence of OME

was reported as 6.5% [16], while in a study from Kuwait
including 893 children of similar age, it was reported as
31.3% [17]. Our prevalence rate was 9.9% in a similar age
group, which was consistent with that of the Greek study
but rather younger than the study from Kuwait. This may
be related to climatic and environmental factors. The
prevalence rates reported in other studies were as follows:
9.5% in the Netherlands (1,004 children aged from 5 to 8)
[18]; 10% in Easter Island (220 children aged from 5 to 9)
[19]; 13.8% in Saudi Arabia (4,124 children aged from 1 to
8) [20]; and 2.2% in Hong Kong (more than 6,000 children
aged from 6 to 7) [21].

In our study, the prevalence of OME was found as 9.9%.
The prevalence of the disease from age group 4 to 6 was
14.7% and 13.9% from age group 7 to 9. The reported
prevalence rates of OME among primary school children in
Turkish literature were as follows: 11.2% by Cuhruk et al.
[22] (in 1,391 children aged from 6 to 12), 13.3% by
Ozbilen et al. [23] (in 698 children aged from 6 to 12),
11.5% by Goksu [24] (in 410 children aged from 6 to 12)
and 2.6% by Palandoken et al. [25] (in 2,165 children aged
from 6 to 12). All the studies but the one by Palandoken
et al. [25] conducted in Izmir were conducted in Ankara,
the capital of Turkey. Our prevalence rates were lower than
those reported by the studies conducted in Ankara.

There are also other studies reporting the prevalence of
OME in younger age groups. For example, the prevalence
rate was reported as 2.6% by Karasalihoglu and Sarikahya
[26] (in 500 children aged from 7 to 8), 2% by Almac et al.
[27] (in 1,000 children aged from 7 to 8), 12.5% by Kaya
et al. [28] (in 1,628 children aged from 4 to 8) and 18.3%
by Demireller [29] (in 284 children aged from 3 to 6).
Besides the methods used, various climatic and environ-
mental factors may explain the differences between these
prevalence rates. In a study conducted in Istanbul/Turkey,
the prevalence was reported as 8.7% and the prevalence
was found to be higher (9.8%) in the age group 5 to 8 [2].
In a study conducted in Kahramanmaras/Turkey, the
overall prevalence was reported as 6.5% with a maximum
prevalence of 10.4% at age group 6 to 8 [14]. Yet in
another study from Turkey the prevalence was reported as
11.14% among 1,077 children aged from 5 to 12 [4]. The
higher incidence in small children may be related to pre-
disposition to infections in the first years of primary school
education.

The etiopathogenesis of OME is multifactorial. There
are certain individual and environmental risk factors in the
development of OME including sex, socio-economic sta-
tus, family history, birth and neonatal history including
breastfeeding, passive smoking, recent history of hearing
loss, allergies, nasal symptoms, acute tonsillitis, recurrent
and recent upper respiratory tract infections, previous his-
tory of acute otitis media, effect of the season and
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attendance to daycare centers. In our study, we found no
association between sex and OME. There are some studies
that discussed the higher prevalence in males [30, 31], but
most of the publications have not shown an effect of sex on
OME [32, 33].

Generally the first and the only symptom of OME is
hearing loss. As most of the children suffering from OME
are under the age of six, the significance of this symptom is
suspicious. The insertion of a ventilation tube is the stan-
dart treatment of noncomplicated, persistant OME. By this
means, middle ear aeration and resolution of the effusion is
achieved and hearing loss is prevented.

Passive smoking is one of the most studied risk factors
of OME. In a review study done by Blackley and Blackley,
they reported that there is insufficient data to indicate a
relationship between passive smoking and middle ear dis-
ease [34]. In literature there are studies that deny any
association between parental smoking and OME [35, 36],
however, many other studies demonstrate a clear relation-
ship between them [37, 38]. Maw et al. noted that clearance
of glue was statistically less frequent where the child’s
mother or where both parents smoked [39]. In their study
Gultekin et al. demonstrated that smoking history of
mother during pregnancy or father was not significant risk
factors for the development of OME but smoking history of
the mother was one of the contributing factors. They
clarified their theory, by suggesting that this may be due to
the close relationship between mother and child, and that
children spend a longer time with their mothers [2].

In our study we evaluated exposure to cigarette smoke in
terms of mother only smoking, father only smoking and
both parents smoking and demonstrated that parental
smoking in any way results in a higher prevalence of OME.
Similarly, there was statistically significant assosiation
between requirement for insertion of a ventilation tube and
exposure to cigarette smoke. The rate of requirement for
insertion of a ventilation tube was found to be significantly
higher in children who were exposed to cigarette smoke.

Conclusion

Our study summarizes the prevalence of OME among
primary school children in Rize and exposure to cigarette
smoke which is one of the environmental factors for the
development of OME. We demonstrated that exposure to
cigarette smoke increases risk of OME and resistance to
medical treatment. The potential of OME to cause a series
of sequels and complications such as tympanosclerosis,
retraction pockets, adhesive otitis media and hearing or
speech impairment or even permanent hearing loss makes
the disease an important public health problem. To prevent
delayed diagnosis or development of this disease, parents
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must be informed about the preventable risk factors and
symptoms for the development of OME.

References

1. Rovers MM, Stratman H, Ingels K, Vav der Wilt GJ, Vav deN
Broek P, Zielhuis GA (2001) The effect of short-term ventilation
tubes versus watchful waiting on hearing in young children with
persistent otitis media with effusion: a randomized trial. Ear Hear
Jun 22(3):191-199

2. Gultekin E, Develioglu ON, Yener M, Ozdemir I, Kulekci M
(2004) Prevalence and risk factors for persistent otitis media with
effusion in primary school children in Istanbul, Turkey. Int J
Pediatr Otorhinolaryngol 68(8):1069-1074

3. Schappert SM (1992) Office visits for otitis media: United States,
1975-1990. Adv Data 214:1-19

4. Caylan R, Bektas D, Atalay C, Korkmaz O (2006) Prevalence and
risk factors of otitis media with effusion in Trabzon, a city in
northeastern Turkey, with an emphasis on the recommendation of
OME screening. Eur Arch Otorhinolaryngol 263:404-408

5. Paradise JL, Dollaghan CA, Campbel TF, Feldman HM, Bernard
BS, Colborn DK et al (2000) Language, speech sound production,
and cognition in three-year-old children in relation to otitis media
in their first three years of life. Pediatrics 105:1119-1130

6. Rosenfeld RM, Post JC (1992) Meta-analysis of antibiotics for
the treatment of otitis media with effusion. Otolaryngol Head
Neck Surg 106:378-386

7. Sade J, Russo E, Fuchs C, Cohen D (2003) Is secretory otitis
media a single disease entity? Ann Otol Rhinol Laryngol 112:
342-347

8. Paradise JL, Feldman HM, Campbell TF, Dollaghan CA, Colborn
DK, Bernard BS et al (2003) Early versus delayed insertion of
tympanostomy tubes for persistent otitis media: developmental
outcomes at the age of three years in relation to prerandomization
illness patterns and hearing levels. Pediatr Infect Dis J 22:
309-314

9. Stenstrom C, Bylander-Groth A, Ingvarsson L (1991) Eustachian
tube function in otitis-prone and healthy children. Int J Pediatr
Otorhinolaryngol 21:127-138

10. Umapathy D, Alles R, Scadding GK (2007) A community based
questionnaire study on the association between symptoms sug-
gestive of otitis media with effusion, rhinitis and asthma in pri-
mary school children. Int J Pediatr Otorhinolaryngol 71:705-712

11. Birch L, Elbrond O (1987) Prospective epidemiological study of
common colds and secretory otitis media. Clin Otolaryngol
12:45-48

12. Rushton HC, Tong MC, Yue V, Wormald PJ, van Hasselt CA
(1997) Prevalence of otitis media with effusion in multicultural
schools in Hong Kong. J Laryngol Otol 111:804-806

13. Holmquist J, Al Fadala S, Qattan Y (1987) Prevalence of secre-
tory otitis media among school children in Kuwait. J Laryngol
Otol 101:116-119

14. Okur E, Yildirim I, Akif Kilic M, Guzelsoy S (2004) Prevalence
of otitis media with effusion among primary school children in
Kahramanmaras, in Turkey. Int J Pediatr Otorhinolaryngol
68:557-562

15. Tong MC, Yue V, Ku PK, Lo PS, van Hasselt CA (2000)
Screening for otitis media with effusion to measure its prevalence
in Chinese children in Hong Kong. Ear Nose Throat J
79:626-630

16. Apostolopoulos K, Xenelis J, Tzagaroulakis A, Kandiloros D,
Yiotakis J, Papafragou K (1998) The point prevalence of otitis



Indian J Otolaryngol Head Neck Surg (January—March 2012) 64(1):17-21

21

17.

19.

20.

21.

22.

23.

24.

25.

26.

27.

media with effusion among school children in Greece. Int J
Pediatr Otorhinolaryngol 44(3):207-214

Holmquist J, Al Fadala S, Qattan Y (1987) Prevalence of secre-
tory otitis media among school children in Kuwait. J Laryngol
Otol 101(2):116-119

. Schilder AG, Zielhuis GA, Van Den Broek P (1993) The

otological profile of a cohort of Dutch 7.5-8-year-olds. Clin
Otolaryngol 18(1):48-54

Goycoolea HG, Goycoolea MV, Farfan CR (1988) Racial and
familial factors in otitis media. A point prevalence study on
Easter Island. Arch Otolaryngol Head Neck Surg 114(2):147-149
El-Sayed Y, Zakzouk S (1995) Point prevalence of type B tym-
panogram in Riyadh. Int J Pediatr Otorhinolaryngol 31(1):53-61
Tong MC, Yue V, Ku PK, Lo PS, van Hasselt CA (2000)
Screening for otitis media with effusion to measure its prevalence
in Chinese children in Hong Kong. Ear Nose Throat J 79(8):
626-630

Cuhruk C, Beder E, Kandilci S, Akturk T, Uzun H, Gursel D,
Ozgirgin N (1979) TED Koleji Ilkokulu ogrencileri arasinda
Kulak Burun Bogaz Hastaliklari prevalansi. Turk ORL Bulteni
43:250-257

Ozbilen S, Beder E, Akyildiz N, Koybasoglu A, Goksu N (1985)
Ankara Balgat cevre ilkokul ogrencileri arasinda kulak burun
bogaz hastaliklari prevalansi. In: XVII Turk ORL Kongresi,
Adana, Tutanaklari, Istanbul, Hilal Matbaasi, pp 128-133
Goksu A (1992) Park Egitim Saglik ocagi bolgesine bagli
ilkokullarda sekretuar otitis media prevalans arastirmasi,
Uzmanlik tezi, Ankara Universitesi Tip Fakultesi Halk Sagligi
Anabilim Dali, Ankara

Palandoken M, Matkari M, Toprak M, Calli H, Koru N, Serbet-
cioglu B, Akin A, Gunbay U (1986) Izmir’in Gecekondu Bol-
gesinde Bulunan Ilkokullarda Yapilan Rutin KBB ve Odiometrik
Tarama Sonuglarinin Sunulmasi. Izmir Devlet Hast Mec
2:325-335

Karasalihoglu A, Sarikahya I (1985) Edirne Merkez ilcesi ilkokul
cocuklarinda kulak-burun-bogaz muayenesi ve odyolojik tarama
sonuclari. In: XVII Turk ORL Kongresi, Adana, Tutanaklari,
Istanbul, Hilal Matbaasi, pp 134-138

Almac A, Oguz H, Ozden S (1984) Sivas ilkokullarinda bir grup
ogrencide yapilan otoskopik ve odyolojik tarama sonuglari. CU
Tip Fak Derg 6:53-64

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Kaya S, Belgin E, Akdas F, Derinsu U, Hepkorkut M, Babayigit
S, Koselioglu B, Ozbayir S, Kilincarslan S (1987) Ankara Ili ve
Cevresinde Okul Donemi Cocuklarinda Orta Kulak Hastaliklari
Insidansi. Turk Otolarengol Arsivi 25(2):184—188

Demireller A (1985) Ilkokul oncesi ¢cocuklarda seroz otitis media
insidansi, Uzmanlik tezi. Ankara Universitesi Tip Fakultesi KBB
Anabilim Dali, Ankara

Paradise JL, Rockette HE, Colborn DK, Bernard BS, Smith CG,
Kurs-Lasky M et al (1997) Otitis media in 2253 Pittsburgh-area
infants: prevalence and risk factors during the first two years of
life. Pediatrics 99:318-333

Tele DW, Klein JO, Rosner B (1989) Epidemiology of otitis
media during the first seven years of life in children in greater
Boston: a prospective, cohort study. J Infect Dis 160:83-94
Gravel JS, Wallace IF (2000) Effects of otitis media with effusion
on hearing in the first 3 years of life. J Speech Lang Hear Res
43:631-644

Zielhuis GA, Heuvelmans-Heinen EW, Rach GH, van den Broek
P (1989) Environmental risk factors for otitis media with effusion
in preschool children. Scand J Prim Health Care 7:33-38
Blakley BW, Blakley JE (1995) Smoking and middle ear disease:
are they related? A review article. Otolaryngol Head Neck Surg
112:441-446

Rowe-Jones JM, Brockbank MJ (1992) Parental smoking and
persistent otitis media with effusion in children. Int J Pediatr
Otorhinolarygol 24:19-24

Tong MC, Yue V, Ku PK, Lo PS, Wong EM, van Hasselt CA
(2006) Risk factors for otitis media with effusion in Chinese
schoolchildren: a nested case—control study and review of the
literature. Int J Pediatr Otorhinolaryngol 70:213-219

Iversen M, Birch L, Lundqvist GR, Elbrgnd O (1985) Middle ear
effusion in children and the indoor environment: an epidemio-
logical study. Arch Environ Health 40:74-79

Ilicali OC, Keles N, Deger K, Sagun OF, Giildiken Y (2001)
Evaluation of the effect of passive smoking on otitis media in
children by an objective method: urinary cotinine analysis.
Laryngoscope 111:163-167

Maw AR, Parker AJ, Lance GN, Dilkes MG (1992) The effect of
parental smoking on outcome after treatment for glue ear in
children. Clin Otolaryngol Allied Sci 17:411-414

@ Springer



	Prevalence of Otitis Media with Effusion among Primary School Children in Eastern Black Sea, in Turkey and the Effect of Smoking in the Development of Otitis Media with Effusion
	Abstract
	Introduction
	Materials and Methods
	Results
	Discussion
	Conclusion
	References


