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Abstract 
Otitis media with effusion (OME) is known to be common in young 
children and it is also the commonest cause of hearing loss in this age 
group worldwide. This study is aimed at determining the prevalence and 
possible predisposing factors to OME in these children. To determine the 
prevalence and identify the possible predisposing factors of OME among 
children seen in the Children outpatient clinic of University of Port 
Harcourt Teaching Hospital. Patients and methods: This was a hospital-
based cross sectional study of children aged 0-15 years attending the 
children outpatient clinic of upth within the period of February 2019 to 
January 2020. Informed consent and assent was obtained from the 
parents/ guardians/older children and ethical clearance obtained from 
the ethical committee of the hospital. Data was obtained using a semi 
structured questionnaire administered to parents / guardians. Data on 
patient demographics, the different factors, tympanometry and otoscopy 
findings were obtained using a semi structured questionnaire Excluded 
are patients with ear discharge, tympanic membrane perforation, 
congenital ear abnormalities, and neurological disorders such as cerebral 
palsy. Children whose parents/guardians refused consent /assent were 
also excluded. Otoscopy and tympanometry were carried out on each 
child. Jerger’s classification was used to classify the tympanograms. Flat 
curves seen as type B tympanogram and clinical signs such as dull 
tympanic membrane and retractions, were taken as presence of OME. 
Sample size calculation: Using the formula for cross-sectional studies 
[1] a sample size of 114 was appropriate based on the standard normal 
deviate of the 95% confidence level, prevalence of OME among children 
in similar study of 25.2% [2], a precision level of 0.1, and non-response of 
80%.Data collected were then entered into Microsoft Excel and then 
exported to the IBM Statistical Package for Social Sciences (SPSS) version 
20 for statistical analysis. Data presentation involved tables and charts. 
Frequencies and proportions were used to summarize categorical 
variables while numerical variables employed mean± standard deviation, 
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and median/ranges. The differences in mean ages of patients were 
compared across sex using independent t test and presented using table 
format. Differences in proportions were compared using Chi square test. 
A p-value of less than 0.05 was considered statistically significant. 

INTRODUCTION 
The middle ear can be inflamed with the accumulation of non- purulent exudates or 

effusion that could be mucus or serous in nature. This is known as otitis media with 

effusion (OME) [3, 4]. In this accumulation, there is no evidence of acute infection. [5] 

This however appear to contrast with some evidence that suggests that there is some 

bacterial infection in OME. [6] OME affects the infants and young children more 

commonly and the eustachian tube anatomy is implicated. [7] It is also known to be 

commoner in Caucasians; Canadians, Native Americans, Australian aborigines while 

children of African origin are less affected.[8]]  it has been reported as the commonest 

cause of hearing impairment among the paediatric age group worldwide. *ref 4[haggard 

et al]  Though it is reported to have a bimodal age distribution, the prevalence is more 

within the ages 1-6 years.  In its distribution, it usually peaks at 2 years of age with the 

highest prevalence of 20%. Then a second peak with a lower prevalence of 16% that 

occurs about 5 years of age.*ref 3[browning et al] This peaks have been reported to 

correspond to the ages at which the child first starts nursery school or play group and 

when he or she starts attending primary school. The first peak is usually higher as the 

first exposure; it then declines after only to peak again as the child starts attending 

primary school but this time with a lower peak.  Children aged 1-2 years tend to be 

more susceptible to OME because at this age, they are very susceptible to infections and 

this is coupled with the orientation of the eustachian tube which is wider and shorter at 

this stage with reduced cartilage density in comparison to their older counterparts. The 

result is a more floppy and less stiff eustachian tube, therefore less effective in its 

functions. *ref 9[yamaguchi et al] The functionality of the eustachian tube therefore is 

very implicated in the aetiology of OME. *ref 10[poe et al]] it is also noted that children 

with developmental anomalies affecting the palate ; cleft palate, palatal muscles; 

decreased muscle tone or bone development has increased risk of developing OME. *ref 

11[zernotti et al] in addition, large adenoids can obstruct the eustachian tube resulting 

in poor ventilation of the middle ear therefore facilitating inflammation and buildup of 

fluid in the middle ear hence OME.*ref 8[Margaret et al] The presence of fluid in the 
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middle ear, impairs the mobility of the tympanic membrane giving rise to conductive 

hearing loss.*ref 12[aydogan et al] 

It is estimated therefore that by the age of 10years, up to 80% of children would have 

had one or more episodes of OME*ref 8[Margaret et al]  There is evidence  that if OME 

occurs frequently or has a  prolonged duration, it could lead to delay in understanding 

and language development with a subsequent difficulty in academics and schooling.*ref 

13[Roberts et al, 14 pelton et al] This is because it occurs at a time in these children 

when language acquisition and development is most crucial; the first few years of life. 

*ref 13[Roberts et al] The implication of this is that the child’s educational development 

and acquisition is greatly affected. It has been documented as a major cause of hearing 

loss at this stage. *ref 15[somefun et al] The typical child with OME may show signs of 

inattention or decreased academic performance  Inevitably, in a setting where there is 

ignorance, poverty and limited access to proper health  care, the morbidity and 

therefore the disease burden of OME is increased.*ref[ibekwe et al ]16 

The prevalence of OME varies worldwide; In Turkey it was found to be 16% *ref 

17[aydemir et al], while it was 9.5% in Netherlands*ref 18[schilder] and in a 

community based study in USA, a prevalence of 30.4% was obtained. In an earlier study 

involving school children in a community in Port Harcourt, Nigeria, a prevalence of 

25.2% was obtained.*ref 2[ chibuike et al]  Several  works from different  parts of the 

country showed different values; 15.9% in Benin, 18.2% in Lagos while Ile Ife had a low 

value of less than 1%. *ref 19[okolugbo et al,20 nwawolo et al, 21 amusa et al]  These 

variations suggest that OME is affected by the geographical area and the  population 

that is being studied as well as the prevailing climatic condition. It is known that otitis 

media with effusion can commonly occur in apparently healthy children between 

infancy and 5 years of age with a prevalence of 15-40% and it is worse in winter 

periods.*ref 22[tikaram et al] possibly because it is also the time of increased rate of 

upper respiratory tract infection.*ref 5[Alho et al] it is postulated that it can occur 

concurrently with URTI 

There are some risk factors that are associated with OME even though they have 

remained controversial. They include; very young age*ref 23[ kiris m et al,  24 xenellis 

et al],Lack of breast feeding*ref 23[kiris et al, 26 martines et al, 25 duffy et al],  low 

mother’s education *ref 26[martines et al, 27 gulteik et al], low socioeconomic status 
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*ref26 [martines et al, 27 gultinek et al], daycare attendance *ref 25[duffy et al], 

parental smoking *ref 27[gultinek et al,28  Praveen et al] , upper respiratory tract 

infections*ref 26 [martines, 27 gultinek, 23 kiris et al], allergy/ atopy* ref 23 [kiris,  26 

martines,  29 hurst, 11 zernotti et al], snoring seen in adenoid hypertrophy*ref 23[kiris , 

26 martines et al] it therefore becomes important to identify the children that are at risk 

based on these so as to reduce the incidence of the disease. Screening at risk children is 

one way of doing this and a flat tympanogram supports a diagnosis of otitis media with 

effusion.*ref 30 [cai t et al]  

In managing this condition, the main aim is to eliminate fluid from the middle ear, 

improve hearing and prevent future episodes.*ref 31[searight et al] Otitis media with 

effusion is said to be caused by viral or allergy related factors, therefore antibiotics and 

corticosteroids are not recommended in the management. There is an evidence of small 

increase, 14% in OME resolution with addition of antibiotics.*ref6[daniel]However 

different modalities have been implicated in the management ranging from drug 

therapy, watchful waiting *ref32 [dohar et al] to different surgeries; adenoidectomy *ref 

33[miller et al], myringotomy and insertion of drainage tubes. This study is therefore 

aimed at determining the prevalence and risk factors of OME in children at the UPTH. 

The result will form a baseline protocol of identifying these at risk children and help 

institute early intervention so as to prevent hearing impairment in these children and 

therefore reduce the disease burden of hearing loss in the society.   

RESULTS  

The study comprised of 114 children with age ranging from 2 months to 15 years. The 

mean age was 6.67+/- 4.61 years. There was a slight male preponderance with a male to 

female ratio of 1.19: 1. Majority of the study population were aged 3 to 10 years with 

the age range 6-10 years being the highest ;28.1% . Children less than 1 year were the 

least, comprised 7.0% of the population.(table1) 

 Majority; 85.1% of the children had started school with most, 35.1% at primary school 

level. Most of the children; 55.0% were from a family of 2-3 children and 86.0% were 

delivered at full term. (table2).  13.2% of the children had admission to special care 

baby unit (SCBU).   Most of the children were immunized.(table3) 
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The type B tympanogram was seen in 22.8% of the study population with the right ear 

comprising 11.4% (table 4)The prevalence of otitis media with effusion in the study 

population was 22.8% with 57.7% of this being unilateral and 42.3% bilateral.(figure1) 

comparing OME with the sociodemographic characteristics of the study population,  

OME was commoner in the age group 6-10 years and 1-2 years ; 31.2% and 26.3% 

respectively. Majority of the respondents n=97 were in school and among them 22.7% 

had OME. Prevalence in males was 24.2%, those in primary school was 29.4% and 

junior secondary school 29.2%. Among respondents with two to three siblings, OME 

was present in 25.0%  (table5). However, these were not satistically significant 

(p<0.05). Majority of the respondents n=75 started school by age 2years, among these, 

22.7% had OME. Most of the mothers had tertiary level of education n=72, of these 

22.2% of the children had OME (table 6). The number of children that was delivered at 

full term was n=98 but only 18.8% had OME present. Among the n=15 that had 

admission into special care baby unit (Paediatric ICU), 20.0% had presence of OME.  The 

respondents that had up to five people sleeping in the same room with child had 33.3% 

of them with OME. (table7)Some of the children n=36, had adenoid hypertrophy and 

allergies and amongst them, n=11 (30.6%) were found to have OME. None of these 

factors were found to be statistically significant.  The other factors smoking and passive 

smoking also had no statistical significance with OME distribution.(table 8)  

Table 1: Age and sex distribution of children in the study 

Variables  Frequency  Percentage 

Age category   

<1 year 8 7.0 

1 – 2 years 19 16.7 

3 – 5 years 31 27.2 

6 – 10 years 32 28.1 

11 – 15 years 24 21.0 

Sex   

Male 62 54.4 

Female 52 45.6 
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Table 2: Social history of children in the study 

Variables  Frequency  Percentage 

Child in school   

Yes 97 85.1 

No 17 14.9 

Child’s level in school   

Crèche   

Pre-nursery 2 2.1 

Nursery 14 14.4 

Primary 34 35.1 

Junior Secondary 24 24.7 

Senior Secondary 7 7.2 

At what age child start school   

Below 2 years 5 5.4 

2 years 75 81.5 

Above 2 years 12 13.0 

How many children in the family   

One 13 11.9 

Two – three   60 55.0 

Four – five 34 31.2 

More than five 2 1.8 

What position is child in the 

family 

  

First 33 30.6 

Second 39 36.1 

Third 25 23.1 

Fourth 6 5.6 

Fifth 3 2.8 
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Table 3: Health history of children in the study 

Variables Frequency  Percentage 

Child born at full term   

Yes 98 86.0 

No 16 14.0 

History of  SCBU admission   

Yes 15 13.2 

No 99 86.8 

Any illness within first three 

months of life 

  

Yes 16 14.0 

No 98 86.0 

Child been fully immunized   

Yes 99 86.8 

No 15 13.2 

 

Table 4: Tympanometry findings of children in the study 

 Left Right Bilateral 

TYPE A 13 (11.4) 4 (3.5) 82 (71.9) 

TYPE B 2 (1.8) 13 (11.4) 11 (9.6) 

NA 99 (86.8) 97 (85.1) 21 (18.4) 

Total 114 (100.0) 114 (100.0) 114 (100.0) 
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Figure: Pattern of OME among children in the study 

Table 5: Relationship between socio-demographic characteristics and OME among 

children in the study 

 OME  
 
Variables  

Present 
n (%)  

Absent 
n (%) 

Total  
n (%) 

Age category    

<1 year 2 (25.0) 6 (75.0) 8 (100.0) 

1 – 2 years 5 (26.3) 14 (73.7) 19 (100.0) 

3 – 5 years 4 (12.9) 27 (87.1) 31 (100.0) 

6 – 10 years 10 (31.2) 22 (68.8) 32 (100.0) 

11 – 15 years 5 (20.8) 19 (79.2) 24 (100.0) 

 Chi Square = 3.231; p-value = 0.520  

Sex    

Male 15 (24.2) 47 (75.8) 62 (100.0) 

Female 11 (21.2) 41 (78.8) 52 (100.0) 

 Chi Square = 0.148; p-value = 0.700  

Child in school    

Yes 22 (22.7) 75 (77.3) 97 (100.0) 
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No 4 (23.5) 13 (76.5) 17 (100.0) 

 Fisher’s exact p-value = 1.000  

Child’s level in school    

Creche 0 (0.0) 2 (100.0) 2 (100.0) 

Pre-nursery 3 (21.4) 11 (78.6) 14 (100.0) 

Nursery 1 (6.2) 15 (93.8) 16 (100.0) 

Primary 10 (29.4) 24 (70.6) 34 (100.0) 

Junior Secondary 7 (29.2) 17 (70.8) 24 (100.0) 

Senior Secondary 1 (14.3) 6 (85.7) 7 (100.0) 

 Fisher’s exact test = 4.396; p-value = 0.473  

 

Table 6: Relationship between social history and OME among children in the study  

 OME  
 
Variables  

Present 
n (%)  

Absent 
n (%) 

Total  
n (%) 

At what age child start 

school 

   

Below 2 years 1 (20.0) 4 (80.0) 5 (100.0) 

2 years 17 (22.7) 58 (77.3) 75 (100.0) 

Above 2 years 2 (16.7) 10 (83.3) 12 (100.0) 

 Fisher’s exact test = 0.263; p-value = 1.000  

Number of siblings    

One 3 (23.1) 10 (76.9) 13 (100.0) 

Two – three   15 (25.0) 45 (75.0) 60 (100.0) 

Four – five 6 (17.6) 28 (82.4) 34 (100.0) 

More than five 1 (50.0) 1 (50.0) 2 (100.0) 

 Fisher’s exact test = 1.956; p-value = 0.593  

What position is child in 

the family 

   

First 8 (24.2) 25 (75.8) 33 (100.0) 

Second 11 (28.2) 28 (71.8) 39 (100.0) 

Third 4 (16.0) 21 (84.0) 25 (100.0) 
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Fourth 1 (16.7) 5 (83.3) 6 (100.0) 

Fifth 0 (0.0) 3 (100.0) 3 (100.0) 

Sixth 1 (50.0) 1 (50.0) 2 (100.0) 

 Fisher’s exact test = 2.999; p-value = 0.703  

Mother’s level of education    

None 0 (0.0) 4 (100.0) 4 (100.0) 

Primary 0 (0.0) 4 (100.0) 4 (100.0) 

Secondary 10 (29.4) 24 (70.6) 34 (100.0) 

Tertiary 16 (22.2) 56 (77.8) 72 (100.0) 

 Fisher’s exact test = 2.144; p-value = 0.562  

 

Table 7: Risk factors and OME among children in the study 
 
 OME  
 
Variables  

Present 
n (%)  

Absent 
n (%) 

Total  
n (%) 

How many people sleep in 

the same room with child 

   

None 2 (16.7) 10 (83.3) 12 (100.0) 

One 4 (28.6) 10 (71.4) 14 (100.0) 

Two 8 (20.5) 31 (79.5) 39 (100.0) 

Three – Four 10 (23.3) 33 (76.7) 43 (100.0) 

Five or more 2 (33.3) 4 (66.7) 6 (100.0) 

 Fisher’s exact test = 1.020; p-value = 0.907  

Child born at full term    

Yes 23 (23.5) 75 (76.5) 98 (100.0) 

No 3 (18.8) 13 (81.2) 16 (100.0) 

 Fisher’s exact p-value = 1.000  

History of SCBU admission    

Yes 3 (20.0) 12 (80.0) 15 (100.0) 

No 23 (23.2) 76 (76.8) 99 (100.0) 

   

 Fisher’s exact p-value = 1.000  
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Table 8: Other risk factors and OME among children in the study.                             
                                                                                                                     OME 
                                                                                            Present                                            absent                                        
Total  
                                                                                            N (%)                                                  N (%) 
Adenoid hypertrophy    

Yes 11 (30.6) 25 (69.4) 36 (100.0) 

No 15 (19.2) 63 (80.8) 78 (100.0) 

 Chi Square = 1.794; p-value = 0.180  

Allergy    

Yes 11 (30.6) 25 (69.4) 36 (100.0) 

No 15 (19.2) 63 (80.8) 78 (100.0) 

 Chi Square = 1.794; p-value = 0.180  

Nasal discharge    

Yes 2 (11.8) 15 (88.2 17 (100.0) 

No 24 (24.7) 73 (75.3) 97 (100.0) 

 Fisher’s exact p-value = 0.352  

Passive smoking    

Yes 1 (25.0) 3 (75.0) 4 (100.0) 

No 25 (22.7) 85 (77.3) 110 (100.0) 

 Fisher’s exact p-value = 1.000  

Exposure to smoke    

Yes 5 (21.7) 18 (78.3) 23 (100.0) 

No 21 (23.1) 70 (76.9) 91 (100.0) 

 Chi Square = 0.019; p-value = 0.891  

 
DISCUSSION 

The prevalence of OME varies in different populations.  In the present study,there was a 

slight male preponderance. However there was no statistical correlation between 

gender and OME similar to the findings of Abo el-Magd et al and Tikaram.*ref 34[abo el-

magd et al] 22 [tikaram et al] The age range in the present study was 0- 15 years similar 

to other researchers .*ref[ 35 biagio et al]   but in contrast to  other workers that studied  

children mainly 0-2 years*ref 34[abo el] The mean age in this study was 6.67 years in 
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contrast to that of Tikram et al that was 5.99years.*[22]  Most of the children were in 

the age range of 3-10 years with the specific range 6-10 years making up most of the 

population. In contrast to an earlier study among school children by chibuike et al, age 2 

years had the highest proportion.*ref2 [chibuike et al] This age corresponds to the age 

of primary school and junior school attendance in our environment. The mean age also 

agrees to the age in literature when children are commencing primary school hence 

corresponding to a possible second peak.*ref 3[browning]  However most of the studies 

involving only the younger age group had a lower mean age understandably. *ref 

2[chibuike et al]  

The tympanogram type B was obtained in 22.8% of the children.  It also corresponded 

to the prevalence of OME in the present study which was 22.8%. This prevalence rate of 

type B appears high when compared with the findings of chibuike et al and Okolugbo et 

al that was much lower. *ref 2[chibuike et al,  19 okolugbo et al] it could be because in 

the present study there was no type c tympanogram recorded unlike the other studies. 

The right ear was more affected similar to the finding of other researchers. *ref 2 

[chibuike et al] it however is lower than the finding of Anwar et al that had 71.4% with 

left ear being more affected.*ref 36 [anwar et al] in another study in Iraq, the prevalence 

of type B tympanogram  was 88.5%. The population however was much larger. *ref 

37[najeeb et al] In the study by anwar and Okur et al in Turkey the  ages 6-8 years have 

the highest peak incidence of OME similar to the present study.*ref 36[anwar et al, 38 

okur et al] while a study in Nepal had their peak incidence at age 10 years.*ref 39[mark 

ai et al] In contrast most studies have 2-3 years as the peak incidence age.*ref 2 

[chibuike et al]  The prevalence of otitis media with effusion  among the study 

population was 22.8% and unilateral affectation was commoner unlike the finding by 

chibuike et al where it was more bilateral with the peak incidence of 2years. 

Interestingly, the peak incidence of OME in the present study appeared  bimodal , in the 

age 1-2 years, it was 26.3% with a fall in incidence for 3-5 years then another peak 

which is higher at age 6-10 years; 31.2% in contrast most studies in Nigeria had mono 

nodal distribution.  This could be because most of these other studies were community 

based while the present study was hospital based. In a study by amusa et al  with age 0-

12 years, point prevalence was  among ages 1-4 years  with 22.5% 21[amusa et al] 

while asoegwu et al  in their own study of 6months  to 24 months had 37.7% among the 

children attending day care 40[asoegwu et al]. It is also known that Differences in the 
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climatic conditions; level of humidity and industrialization therefore the pollution of the 

study areas also adversely affects the prevalence of OME.*ref 38[okur] The recorded 

prevalence was slightly lower than that obtained among school children in Port 

Harcourt.*ref 2 [chibuike et al] The differences in prevalence often is because of age of 

patients studied, the younger the age of the population, the higher the prevalence*ref 36 

[anwar et al].  

In correlating  OME with the risk factors, even though there were no recorded statistical 

significance with most, it was found out that OME was seen more in children with 

siblings up to 3 -4 in number and  in homes where there was overcrowding.. The 

number of people sleeping with child in same room was taken as an index of crowding. 

Abo el-madgi found overcrowding and breast feeding being significantly related with 

OME* 34[abo el]. All the other factors; gender, age of commencing schooling, admission 

in SCBU as well as mother’s level of education showed a good percentage with presence 

of OME , however, there was no significant difference in the prevalence of OME with 

these factors. Furthermore adenoid hypertrophy did not relate significantly with OME 

but a good percentage of the children with adenoid hypertrophy as well as nasal 

allergies, had OME.  Some of these factors such as nasal discharge were used as index of 

presence of upper respiratory tract infection. Exposure of children to smokes and 

passive smoking did not have significant effect on the incidence of OME in these 

children. We did not study breast and bottle feeding. 

The children with OME in the present study had more of unilateral which could explain 

that a good percentage in spite of it were already in school. However, it is how well the 

patient is doing in school and their socialization and not the audiometric investigation 

result that is very important.*ref 41 [ahmed a et al] this unfortunately could not be 

ascertained from the present study.  However it could be deduced that bilateral 

readings will mean more challenge to these children in terms of hearing.  In terms of 

management, all the children with bilateral OME will be followed up with repeat 

tympanometry and if it persists for more than 3 months, they will have hearing 

assessment done.  Quite often in these children, the OME could resolve without any 

intervention but some may need medical therapy or surgical intervention. It is the 

clinical assessment and follow up that determines how to manage each case. 
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LIMITATIONS  

The population size was small and so may have effect on some of the conclusions. 

Lack of use of pneumatic otoscopes in assessing the tympanic membranes may have 

affected the clinical diagnosis. 

CONFLICT OF INTEREST: 
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CONCLUSION 

Otitis media with effusion is still very much prevalent and requires vigilance on the part 

of the pediatricians to diagnose this since it often could follow viral upper respiratory 

tract infection and silently affect these children with the resultant effect on their 

hearing.. The different risk factors studied did not have significant correlation to OME 
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