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ABSTRACT Objective: They can be controlled and prevented maternal factors are important in the etiology of the otitis media with effusion (OME) in children because include both environmental and genetic
features. We aimed to investigate, the importance of mothers' smoking
during pregnancy, breastfeeding duration, smoking in the same environment with children, education level and allergy history on the etiology of OME in children. Material and Methods: In this study 108
children, 37 girls, 71 boys between the ages of 4-12 and diagnosed with
OME and 60 healthy children were included. Maternal factors of children with OME and healthy children were investigated. Results: In this
study, no relationship were found between the duration of breastfeeding, smoking during pregnancy and OME in children (p>0.05). However association were found between the increase in mother’s education
level, smoking in the same environment with child and OME (p<0.05).
We found that, mothers of children with OME had a high rate of allergy history. According to this result, the relationship between the history of allergy in the mother and OME was statistically significant
(p<0.05). Conclusion: It is important to identify the risk factors of
OME, both to prevent its development and to define the correct treatment method for these children. Maternal factors should be considered
in the etiology of OME in children since they are both controllable and
preventable. Mothers of affected children should be informed about the
cause and consequences of OME. Physicians and mothers should cooperate on preventive measures.

ÖZET Amaç: Çocuklarda efüzyonlu otitis media (EOM) etiyolojisinde, hem çevresel hem de genetik özellikler içermesi nedeniyle kontrol edilebilir ve önlenebilir olan anneye ait faktörler önemlidir.
Annelerin gebelikte sigara içmesi, emzirme süresi, çocukla aynı ortamda sigara içmesi, eğitim düzeyi ve alerji öyküsünün çocuklarda
EOM etiyolojisi üzerindeki öneminin araştırılmasını amaçladık. Gereç
ve Yöntemler: Çalışmaya EOM tanısı alan 4-12 yaş arası 37 kız, 71
erkek 108 çocuk ve 60 normal çocuk dâhil edildi. EOM’li çocukların
ve sağlıklı çocukların anneye ait faktörleri araştırıldı. Bulgular: Bu çalışmada çocuklarda emzirme süresi, gebelikte sigara kullanımı ve OME
arasında ilişki bulunmadı (p>0,05). Annenin eğitim düzeyindeki artış,
çocukla aynı ortamda sigara içmesi ve EOM arasında bağlantı bulundu
(p<0,05). EOM’li çocukların annelerinde yüksek oranda alerji öyküsü
olduğunu bulduk. Bu sonuca göre annedeki alerji öyküsü ile EOM arasındaki ilişki istatistiksel olarak anlamlıydı (p<0,05). Sonuç: EOM’nin
risk faktörlerini belirlemek, hem gelişimini önlemek hem de bu çocuklar için doğru tedavi yöntemini tanımlamak açısından önemlidir.
Anne faktörleri hem kontrol edilebilir hem de önlenebilir oldukları için
çocuklarda EOM etiyolojisinde dikkate alınmalıdır. Etkilenen çocukların anneleri, EOM’nin nedeni ve sonuçları hakkında bilgilendirilmelidir. Doktorlar ve anneler önleyici tedbirler konusunda iş birliği
yapmalıdır.
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hearing loss in childhood. Insufficient immune system and immaturity of the Eustachian tube are considered to be the main factor in the occurrence of
OME. When the disease is inadequately treated or not
treated, it can lead to sequelae and complications
such as retraction pockets, tympanosclerosis, and adhesive middle ear inflammation. Impairment in

Otitis media with effusion (OME) is characterized by the accumulation of serous or mucous fluid in
the middle ear space behind the intact tympanic
membrane and the absence of signs of infection. The
rate of OME varies between 2-18% in different studies and the disease appears mostly in early childhood.
It is the most common ear disease and is the cause of
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The exposure of the children to passive cigarette
smoke was questioned due to the only mothers smoking in the same environment with the child at home.
It was not questioned whether other family members
smoked in the same environment with the children.

speech and language development occur due to hearing loss. Different factors are involved in the
etiopathogenesis of OME. Epidemiological, familial
and environmental factors are effective in the etiology of this disease. In many studies, familial predisposition has been reported in OME. This
predisposition can result from common genes and environmental differences. In the etiology of the OME,
familial maternal factors have both environmental
and genetic characteristics and are very important because they can be controlled and preventable.1-5

Allergy history of mothers who were treated according to Allergic Rhinitis and Its Effect on Asthma
guidelines used for the diagnosis and management of
allergic rhinitis were accepted as positive.6
Ethics Committee Approval was received for
this study from the Özel Kavaklıdere Umut Hospital
Ethical Committee (Approval Date/No: 5 Dec,
2013/1). Our study has been prepared following the
Helsinki principles and informed consent was obtained from all of our patients mothers to participate
in this study.

In this study, smoking in pregnancy, breastfeeding, smoking in the same environment with the child,
education level and allergy history of the mothers of
children with OME were investigated.

MATERIAL AND METHODS

STATISTICAL ANALYSIS

In this prospective study conducted in 2014-2017,
108 children (37 girls, 71 boys aged 4-12 years) diagnosed with OME and 60 healthy children recruted
from hospital staff (21 girls, 39 boys aged 5-11 years)
were included. Maternal factors of children with
OME were investigated.

The results of the study were evaluated using statistical analysis program (Statistical Package for the Social Sciences (SPSS) version 22.0, SPSS Inc.
Chicago, IL, USA). Chi-Square test was used to asses
the differences between groups. Statistical significance level accepted as p<0.05.

Patients who were previously treated and operated for OME were also included in the study. Each
patient was inspected by the same ear, nose and throat
(ENT) physician. Dullness of the eardrum, increased
vascularization, thickening and differences in the position of the manubrium, the appearance of air-fluid
and the aspect of air bubbles were accepted as evidence for OME. Middle ear pressures below -250
mm H2O and type B or C tympanograms found in
children with OME were accepted as positive signs of
OME.

RESULTS
In the current study, no difference was found between
the children with OME and healthy children in terms
of the duration of breastfeeding and smoking status of
mothers during pregnancy (Table 1, Table 2).
The education level of the mothers was examined, the education level of most of the mothers of
children with OME was university (48%), and the education level of most of the mothers of normal children was a primary school (43%) (Table 3).

Maternal factors of children with OME and
healthy children were investigated. The mothers of
the children were asked face-to-face questions about
smoking during pregnancy, breastfeeding duration,
education level, smoking in the same environment
with the child, history of allergy and their answers
were recorded.

TABLE 1: Distribution of mother smoking status during
pregnancy of children with otitis media with effusion and healthy
controls.
Mother smoking during

Children with OME

Healthy controls

pregnancy

The duration of breastfeeding were arranged in
accordance with the recommendations of the World
Health Organization (WHO).

Smoke (+)

15 (14%)

7 (11%)

Smoke (-)

94 (86%)

53 (89%)

108

60

Total
OME: Otitis media with effusion.
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The history of allergy in the mothers was examined, 59 (54%) of the mothers of children with OME
had a hihistory of allergy, while 16 (26%) of the
mothers of healthy children had a history of allergy
(Table 5). This result was statistically significant
(p=0.043).

TABLE 2: Distribution of breastfeeding duration of children
with otitis media with effusion and healthy controls.
Breast-feeding duration
Less than 6 months

Children with OME

Healthy controls

42 (38%)

19 (31%)

6-12 months

39 (36%)

24 (40%)

More than 12 months

27 (26%)

17 (29%)

108

60

Total

DISCUSSION

OME: Otitis media with effusion.

Although OME is a self-limiting condition in the majority of cases, it may become chronic to extent that
it affects child education and quality of life.7,8 In children, most of OME, disappears spontaneously within
3 months while 30-40 percent have recurrent
episodes.9,10 Due to the high currency of disease and
the significance of complications, risk parameters for
OME should be recognized in order to diagnose early
and prevent potential hearing diseases, speech impairment, educational and physico-social problems.
In recent studies, the topics discussed include demographic features, socioeconomic status, passive
smoking, breastfeeding, allergy and family history of
otitis media.11-13 The different results that may occur
in the studies may be due to the variability of the
study groups and environments.

TABLE 3: Distribution of mother education level of children with
otitis media with effusion and healthy controls.
Mother education level

Children with OME

Healthy controls

Primary school

34 (31%)

26 (43%)

High school

23 (21%)

19 (32%)

University

51 (48%)

15 (25%)

108

60

Total
OME: Otitis media with effusion.

TABLE 4: Distribution of mother smoking near the children
with otitis media with effusion and healthy controls.
Mother smoking

Children with OME

Healthy controls

Smoke (+)

77 (71%)

14 (23%)

Smoke (-)

31 (29%)

46 (77%)

108

60

near the children

Total

This study revealed that, the frequency of OME
was higher in children with smoking mother nearby,
mother having higher education level, and children
with allergy history. The duration of breastfeeding
and smoking status of mothers during pregnancy
were not differing between the children with OME
and healthy children.

OME: Otitis media with effusion.

TABLE 5: Distribution of mother’s allergy history of children
with otitis media with effusion and healthy controls
Mother’s allergy history

Children with OME

Healthy controls

*ARIA (+)

59 (54%)

16 (26%)

ARIA (-)

49 (46%)

44 (74%)

108

60

Total

In studies related to smoking during pregnancy,
it has been reported that prenatal exposure to smoking causes many pathologies in children and may
delay mental and emotional development by leaving
permanent effects on children’s physical development.14,15

OME: Otitis media with effusion; *ARIA: Allergic rhinitis and its effect on asthma.

The frequency of OME was higher in the children
with mothers having higher education level
(p=0.025). The smoking characteristics of mothers in
the same environment with their child at home were
evaluated, it was found that 71% of the mothers of
children with OME smoke in the same environment
with their children while smoking mothers of healthy
children rate were 23% (Table 4). Children who have
a smoking mother nearby had higher frequencies of
OME (p=0.032).

Studies have found that breastfeeding is protective against upper respiratory tract infections and
OME. It has been recognized worldwide that breastfeeding has a protective effect on infants. Breast milk
is a biologically active substance that contains antimicrobial, anti-inflammatory and immunomodulatory agents of the infant immune system. The WHO
advises exclusive breastfeeding for the first 6 months

3

rette smoke impairs the function of ciliary activity
and surface mucus quality in the middle ear and eustachian tube. Chemical irritation by cigarette smoke
causes obstruction of the eustachian tube.30-32

of life, based research on many infectious and chronic
diseases that persisits for decades. In many studies,
it has been reported that breastfeeding protects infants
against infections. Studies have found that the protective effect of breastfeeding in infants is valid in the
first years of life, not during school years.16-19

The history of allergy in the mother is a risk factor that increases the likelihood of allergic diseases
in the child. It has been found that some genes are effective in the emergence of the disease and some
genes are effective in the severity of the disease in
the development of allergy. It is thought that allergic
diseases occur with the effect of genetic factors and
environmental factors. In recent studies of otorhinolaryngologists, pediatricians and allergists, they
found results that support the hypothesis that there is
a relationship between otitis media and allergy.33,34 Various studies have found an association
between nasal allergy and OME. Nasal congestion
due to allergic rhinitis may be a predisposing factor
for OME. In addition to nasal congestion, allergic
nasal discharge can cause eustachian tube obstruction, which causes liquid to accumulate in the middle ear cavity.35-37

Various studies show that low socioeconomic
status (SES) is a risk factor for the progress of middle ear infections considering overcrowding, malnutrition and poor hygiene.20 Some studies did not find
an association between SES and otitis media, while
others found that the disease was more common at
low SES.21,22 According to Daly et al. low mother education was found to be a risk factor for OME and
also low level of maternal education was associated
with poor knowledge about otitis media in children.23
Some studies have found that high SES is associated
with a high prevalence of otitis media.24,25 The reason for OME being seen in high SES has been shown
to be the population in the urban area and the possibility of caring for children in daycare centers.26,27 In
this study, it was found that OME was seen more frequently in mothers with high education levels. This
may be due to the fact that highly educated families
are more sensitive to the issue, particularly refer to
ENT physicians and pediatrician. Some families applied to the family physician and these children received symptomatic treatment, but the main reason
was not investigated and the correct diagnosis could
not be made for these children.

CONCLUSION
OME can lead to permanent ear diseases and hearing
problems, resulting in delayed speaking and language
improvement in children. The consequences of OME
can be prevented with timely identification and treatment. But often, it is not possible to diagnose it early,
as the disease is silent and occurs more frequently in
young children. For this reason, it is important to
identify the risk factors of OME, both to prevent its
development and to define the correct treatment
method for these children. Maternal factors should be
considered in the etiology of OME, as they are both
controllable and preventable. Mothers of affected
children should be informed about the cause and consequence of OME. Physicians and mothers should
cooperate on preventive measures.

Many studies have revealed the harms of cigarette smoke. It is one of the main risk factors responsible for chronic diseases. WHO has reported the
smoking rate in the world as 20-25%. This result reveals that the rate of passive smokers is so many.
Children are more affected and harmed by cigarette smoke than adults. In a study from China, it was
found that 48.3% of the children were passive smokers at home, and 76.5 of the smoking parents smoke
with their children.28 Agius et al. found that, children
exposed to cigarette smoke in their homes have impaired middle ear ciliary activity and reported that ciliary dysfunction due to passive smoking has an
important effect on the etiology of OME.29 According
to the results of the studies, it was found that ciga-
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