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RISK FACTORS OF OTITIS MEDIA WITH EFFUSION AMONG PRESCHOOL

CHILDREN IN PORT HARCOURT, NIGERIA.

ABSTRACT

Background: Otitis media with effusion (OME) is the commonest cause of hearing loss in
children worldwide. It has a lot of host related and environmental factors that influence it’s
development. These factors had remained controversial from previous studies done, thus
necessitating this research. The aim of this study was to determine the risk factors associated

with OME among children within the age of one to six years.

Methodology: This was a cross sectional study involving 226 preschool pupils selected by
multi-staged sampling technique from ten (10) day-care and nursery schools from Port
Harcourt metropolis, carried out between November 2014 and June 2015. Tympanometry
was done on each participant and questionnaire was used to assess the risk factors associated
with OME. Data was collected and analyzed using SPSS version-20.
Results: Among the 226 pupils, OME was diagnosed in 57 (25.2%) of the pupils. The pupils
with upper respiratory tract infection (URTI), nasal allergy, upper respiratory obstruction and
those who were in the prenursery age group showed significant association with OME.
However, on further analysis with logistic regression, only URTI and being in the prenursery
age group were found to be significant predictors of OME.
Conclusion: This study had shown that URTI, nasal allergy, upper respiratory obstruction
and the prenursery age group are important risk factors of OME, with URTI and the

prenursery age group being predicting factors of the disease.
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INTRODUCTION

Otitis media with effusion (OME) is a middle ear disease characterized by the presence of
mucoid effusion in the middle ear without any sign or symptoms of infection [1]. The
presence of fluid in the middle ear leads to impaired mobility of tympanic membrane (TM)
and conductive hearing loss with resultant poor speech and language development which are

very important public health problems [2, 3].

Many medical and anatomical abnormalities have been noted to increase the risk of OME [4].
Children with cleft palate have been known to have a higher incidence of OME at all ages
especially during the first two years of life due to poor functioning of the Eustachian tube
(ET) from impaired insertion of the Tensor veli palatini muscle into the soft palate [4].
However, even if the palate is not cleft, other abnormalities of the palate and skull base like
Treacher Collins syndrome, Down syndrome, Apert’s syndrome can also affect the ET
function [4, 5]. Children with congenital or acquired immunodeficiency often have difficulty
in fighting and clearing infection which makes them more susceptible to OME [4]. Adenoid
hypertrophy causes mechanical peritubal obstruction of the pharyngeal end of the Eustachian
tube [6, 7]. It also causes decrease number of T-Helper cells which causes compromised
immunological response in children, impaired adaptive immunity , leading to spread of
infection to the Eustachian tube [6]. Nasal allergy causes mucosal oedema and narrowing of
the ET lumen, thus leading to changes in middle ear pressure and resultant effusion [8].
Parents with low educational status and overcrowding homes are known to increase the risk
to OME due to the impact of poor hygiene and increase in the susceptibility to acquiring

infection [9]. Other conditions that can increase the risk of OME include recurrent upper
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respiratory tract infection, exposure to cigarette smoke, bottle feeding, males, increased

family size, daycare attendance, familial predisposition, and winter season [4, 10].

Systematic literature reviews had noted these risk factors to be controversial [11]. However,
many authors had identified Eustachian tube (ET) dysfunction as the cornerstone in the
pathogenesis of OME [4, 12]. Risk factors such as upper respiratory tract infection and
allergy lead to oedema and narrowing of the ET lumen [4]. This leads to increased negative
middle ear pressure and influx of bacteria and viruses from the nasopharynx [4]. This results
in mucosal oedema, exudation, capillary engorgement, infiltration of polymorphonuclear
leucocytes, lymphocytes, proliferation of mucosal lamina propia, enzymatic destruction of
bones, and granulation tissue formation [4]. Once OME has been established, the normal flat
cuboidal middle ear mucosa is patchily replaced by thickened pseudo-stratified epithelium

with varying degree of specialization [4].

Several studies on the risk factors of OME had been done in the developed countries, there
are just a few done in Nigeria [8, 9, 13]. These risk factors had remained controversial thus,
necessitating this research. The aim of this study was to determine the risk factors associated

with OME among children within the age of one to six years.

METHODOLOGY

This work was a prospective cross sectional study; It was carried out between November
2014 and march 2015 carried out among preschool children in Port Harcourt Metropolis. The
study included public and private daycare and nursery school children within the ages of 1-6
years. Those excluded are children with history or features of ear diseases, tympanic
membrane perforation, previous ear surgery, congenital ear deformities. The minimum
sample size estimation was 226 pupils. A multi-staged sampling technique was employed:

using simple random sampling, 10 schools were selected; using population proportion to size



72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

to assign number of pupils to each school; then using stratified sampling to select the pupils.
Ethical clearance was given by our institution (UPTH) and informed consent was taken from
the parents/guardian of all recruited pupils. A complete ENT and physical examination was
carried out for all pupils. Tympanometry was done using Auto Tymp 262 Welch Allyn, USA.
Types B and C were used as indicator of OME. The risk factors were assessed using a
structured questionnaire which covered information on OME: upper respiratory tract
infection, nasal allergy, upper respiratory obstruction; family size; tobacco smoke exposure;
level of education of parents/guardian. The diagnostic criteria were as follows
URTI- pupils with at least 2 of the following symptoms: frequent cold/ catarrh, nasal
obstruction, frequent throat pains/ refusal of food or cough [14].

Allergic rhinitis- pupils with at least 2 of the following symptoms : paroxysmal sneezing,
watery catarrh, nasal itching, nasal blockage; and at least one of the following: history of
allergy, family history of allergy or positive history of asthma [15, 16].

Upper respiratory obstruction- pupils with at least 2 of the following symptoms: frequent
snoring, difficulty with breathing during sleep, sleep apnoea/ cessation of breath for at least 7
seconds during sleep and mouth breathing [17].

Overcrowding- when greater than or equal to 4 children sleeping in a room [9].

Exposure to Parental smoking- when either of the parents smokes at home [18].

The data was collected and analyzed using SPSS version 20. P < 0.05 was considered

significant and confidence interval was set at 95%.

RESULTS

Two hundred and twenty two (226) pupils were recruited and participated in the study. There
were 130 (57.5%) males and 96 (42.5%) females. OME was diagnosed in 57 (25.2%) of the

pupils. The pupils that met the diagnostic criteria of the risk factors are as shown in the table
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1 below, with URTI with the highest frequency (25.2%), while the least was Exposure to

parental smoking (4.4 %).

As shown in table 2, the pupils with OME among the Pre-Nursery age group (1-2 years) were
31 (33.7%). This was shown to be statistical significant. (X2= 5.908, df=1, p-value= 0.015,
95% C.I. = 1.149-3.879). The pupils with OME among females were 27 (28.1%) while
among males were 30 (23.1%). This was not significant. (X2 = 0.746, p-value=0.388, df=1,
95% C.I. =0.419-1,402). The pupils with OME among those with Upper respiratory tract
infection (URTI) were 39 (68.4%). This was shown to be significant, (x2 =75.425, df=1, p-
value=0.000, 95% C.I. =8.653-38.177). The pupils with OME among those with allergic
rhinitis were 11 (64.7%). This was significant (X2 = 15.196, df=1, p-value= 0.000, 95% C.1.=
2.280-18.512). The pupils with OME among those with Upper respiratory obstruction were 9
(75.0%). This was shown to be significant (X2 =16.650, df=1, p-value=0.000, 95% C.L
=2.702-39.843). The pupils with OME among those with exposure to parental smoking were
3 (30.0%). This was not significant. (df=1, p-value=1.286, 95% C.1.=0.292-5.357). The
pupils with OME among those with overcrowding (> 4 children sleeping in a room) were 6
(27.3%). This was not significant. (X2 = 0.054, df=1, p-value=0.816, 95% C.1.= 0.330-2.393).
The pupils with OME among those with Low parental level of education were 5 (21.7%).

This was not significant (X2 =0.165, df=1, p-value=0.685, 95% C.I.= 0.285-2.281).

Following logistic regression, age category 1-2 years (pre-nursery), upper respiratory tract

infections were found to be statistically significant. This is as shown in table 3.
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Table 1: Frequency of selected risk factors for OME n=226
Variables Frequency N Percentage (%)
URTI 57 25.2
Allergic rhinitis 17 7.5
Upper respiratory obstruction 12 5.3
Exposure to Parental smoking 10 4.4
Overcrowding (>4 in a room) 22 9.7
Low parental educational level 23 10.2
Table 2: Predisposing factors of OME n=226
Variable OME No OME Total | X’ df p-

N % N % N value
Age category
Pre-Nursery (1-2 years) 31 (33.7) 61 (61.3) 92 5908 |1 0.015%
Nursery (3-6 years) 26 (19.4) 108 (80.6) 134
Gender
Male 30 (23.1) 100 (76.9) 130 0.746 |1 0.388
Female 27 (28.1) 69 (71.9) 96
URTI
YES 39 (68.4) 18 (31.6) 57 75.425 | 1 0.000%*
NO 18 (10.7) 151 (89.3) 169
Allergic rhinitis
YES 11 (64.7) 6 (35.3) 17 15.196 | 1 0.000%*
NO 46 (22.0) 163 (78.0) 209
Upper respiratory
obstruction
YES 9 (75.0) 3 (25.0) 12 16.650 | 1 0.000*
NO 48 (22.4) 166 (77.6) 214
Exposure to parental
smoking
YES 3 (30.0) 7 (70.0) 10 - 1
NO 54 (25.0) 162 (75.0) 216 1.286"
Overcrowding
YES 6 (27.3) 16 (72.7) 204 0.054 |1 0.816
NO 51 (25.0) 153 (75.0) 22
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Low parental level of

education

YES 5(21.7) 18 (78.3) 23 0.165 |1 0.685
NO 52 (25.6) 151(74.4) 203

*significant

+ fischers exact

Table 3: Logistic regression of the predisposing factor of OME

95% C.I for OR

Variables Odd Ratio | Lower Higher p-value

(OR)
Age category 1-2yrs | 2.894 1.280 6.540 0.011*
Gender 0.525 0.239 1.155 0.109
URTI 19.457 8.172 46.322 0.000*
Allergic rhinitis 2.273 0.594 8.700 0.231
Upper respiratory | 1.192 0.224 6.350 0.837
obstruction
Exposure to parental | 0.736 0.107 5.054 0.755
smoking
Overcrowding 0.657 0.184 2.356 0.520
Low parental level of | 0.497 0.123 2.014 0.328
education
*significant
DISCUSSION

This study shows significant association of the disease (OME) among the age group 1-2 years
(p<0.05). This shows that the pre-nursery age group is more prone to OME, probably because
of their being more susceptible to infections and perhaps, the orientation of the Eustachian
tube: being wider and shorter; with reduced cartilage density when compared with older
children, making it too floppy and less stiffer which makes the Eustachian tube not to open

properly during the contraction of the tensor veli palatini muscle [19]. In a cohort study
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among day-care facilities attendants in Lagos [20], there was a similar significant association

between this age group and OME.

It is generally accepted that Upper respiratory tract infection (URTI) plays an important role
in the pathogenesis of OME and therefore is a potential cofounder in the risk analysis [21].
The pupils with OME among those with URTI was 68.4%. This was shown to be significant
(p<0.01). A similar observation was found among children less than 15 years of age in a rural
screening in Nigeria [22]. Furthermore, a similar association was reported among American
children within the ages of 2-6 years with strong significant association between OME and

the presence of URTI [23].

Allergy conditions causes raised levels of eosinophils, basophils and histamine in the nasal
and middle ear mucosa of young children with OME [8]. This is associated with allergic
rhinitis in about 24 to 89% of cases [8]. The mediators released by the mucosa during allergic
inflammation influences the mucociliary transport time; modifies the cilia function and
structure; and increases the secretory activity of the mucosa cells; thus resulting into effusion
of the middle ear [8]. The result of this study have demonstrated a statistical significant
association between allergic rhinitis and OME (p<0.01). A similar association was reported in

Siena, Italy [8] among children within the ages of 5-9 years.

Also, in this study, Upper respiratory obstruction was found to be significantly associated
with OME (p<0.000). This was comparable with the study among children with symptoms of
adenoidal obstruction in Rizgari teaching hospital, Erbil which showed significant association
with OME [24]. Additionally, a similar association was reported in Enugu [25] in a cohort
study among adenoidal children, with a 7 fold increase in the incidence of OME which is also

proportionate with the degree of nasopharyngeal obstruction.
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Overcrowding homes are known to increase the risk factors to OME due to the impact of
poor hygiene and increased susceptibility to acquiring infection [9]. Overcrowding (= 4
children sleeping in a room) in this study was found not to be significantly associated with
OME. This was contrary to the study done in Ile Ife [9] that reported significant association
between OME and overcrowding, using the same criteria of 4 or more children sleeping in a
room and also not considering the ventilation of the rooms. It is also noted that the size and

the ventilation of the room were not measured in this study.

Cigarette smoke contains over 4000 chemical agents including nicotine, carbon monoxide,
ammonia, as well as hydrogen cyanide which causes local reaction, impaired mucociliary
function and compromised local respiratory defense [26]. However, in this study there was
no significant association between OME and Exposure to parental smoking.
A similar finding was reported among Preschool children in Malaysia [27] between OME and
exposure to smoke. This was also contrary to the study in Ile Ife [9] that reported significant
association between OME and exposure to parental smoking.
Moreover, Low parental level of education, i.e those parents that only attained primary or
non-formal education did not show any significant association with OME. Report from a
study done in Lagos [13] among school entrant pupils noted a similar finding, and also
showed a positive relationship between OME and high parental education.
This study also noted no statistical significance between OME and gender. A similar finding

was reported by Saim et al [27] among Malaysian preschool children.

In this study, the age category 1-2 years (OR=2.894, CI= 1.280-6.540) and URTI
(OR=19.457, CI=8.172-46.322) were found to be significantly associated with OME
following analysis with Logistic regression. This shows that the orientation of the Eustachian

tube in the younger age group (< 2 years) and the presence of URTI play an important role in
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the pathogenesis of OME. Hence, being in the Pre-nursery age group and having URTI are of

higher index in predicting the occurrence of OME.
CONCLUSION

This study had shown that URTI, nasal allergy, upper respiratory obstruction and the
prenursery age group are significant risk factors of OME, with URTI and the prenursery age
group being significant predictors of the disease. Other factors such as gender, overcrowding
at home, exposure to parental smoking and Low parental level of education were not

statistically significant.
RECOMMENDATION

There should be continuous education, advocacy and enlightenment of the population, in

collaboration with the government so as to modify these risk factors to the barest minimum.
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