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Abstract 
Background: Preventable otologic conditions have been found to be impor-
tant health issues among paediatric age group. Poor socioeconomic status and 
inappropriate management services in developing countries lead to various 
complications despite the fact that most of these diseases are self-limiting. 
The aim of this study was to determine the prevalence and pattern of ear dis-
eases in school children of high and low socioeconomic status in Yola, Nige-
ria. Methods: This study was conducted in March 2017 in two primary 
schools (private and public) in Yola among 6 - 8 years old pupils. Approval 
for the study was obtained from Federal Medical Centre, Yola and consent 
was obtained from the parents/guardians and the school authorities. Using a 
health questionnaire, a brief ENT history was obtained from children in years 
1 and 2 of each school. Otoscopic examination, audiometry and tympanome-
try were then carried out. Data collected was analysed using SPSS version 20. 
Results: One hundred and three children were studied. The age range was 6 - 
8 with mean age of 6.8 ± 0.9 and 53 (51.5%) boys. Fifty-two (50.5%) were 
from public school (low socio-economic class) and 51 (49.5%) from private 
(high social class). Wax was the most common ear condition encountered af-
fecting 37 (35.9%) children, and the number was similar in both groups. Oti-
tis media with effusion (OME) was encountered in seven children evenly split 
between the two groups showing a point incidence of 6.8%. There was hear-
ing loss in 13 (12.6%) children, and this was also similar in the two groups. 
Conclusion: Wax impaction was the commonest otologic disease encoun-
tered. Our study also showed a point incidence of 6.8% for OME, but there 
was no statistical difference between the two groups, and neither was there 
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any statistically significant difference between the two groups in any of the 
other diseases encountered. 
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1. Background 

Prevalence of otologic conditions is high among school going children which 
accounts for about one-third of patients attending the otorhinolaryngology clin-
ics whereas almost one-fifth of cases attending paediatric out-patient clinics suf-
fer from otorhinolaryngological related diseases [1] [2] [3]. Preventable otologic 
conditions have been found to be important health issues among paediatric age 
group [1] [2]. Poor socioeconomic status and inappropriate management ser-
vices in developing countries lead to various complications despite the fact that 
most of these diseases are self-limiting [1].  

Normal hearing plays a vital role in good psycho-social development of child-
ren [4]. Otologic diseases causing hearing impairment during early childhood 
might have negative effect on the child, which may cause delayed cognitive skills, 
speech and language development often resulting in poor performance in school 
compared to those with normal hearing threshold [3] [4] [5] [6]. However, de-
spite the high prevalence rates of otologic diseases among paediatric age group 
and its possible consequences on psycho-social development of these children, 
there are very few studies carried out that compared ear diseases of children 
from high versus low socioeconomic classes; and most, if not all, of the studies 
were from Asia, and none of these available studies appear to have been carried 
out from the Northern part of the country [7]-[12]. It therefore becomes imper-
ative to estimate the magnitude and distribution of ear diseases that lead to 
hearing impairment in school-going children to enable them a better future and 
also for proper planning and implementation of health care measures. The aim 
of this study was to determine the prevalence and pattern of ear diseases in 
school children of high and low socioeconomic status in Yola, Nigeria. 

2. Patients and Methods 

This study was conducted in March 2017 in two primary schools in Yola (a pri-
vate and a public school). The private primary school, an expensive school where 
children of the elites attend (i.e. children of those in social class I) and a public 
primary school where children of the less privileged attend (i.e. children of those 
in social class V) [13]. Based on the current national minimum wage, the least 
annual salary of a junior civil servant is around 216,000 naira per annum [14], 
and the annual school fees per child in this current private school is closed to six 
hundred thousand naira (i.e. about three times the annual salary of a junior civil 
servant) whereas those in the public school pay less than 5000 naira as school 

https://doi.org/10.4236/ijohns.2021.102012


Y. M. Takwoingi et al. 
 

 

DOI: 10.4236/ijohns.2021.102012 109 Int. J. Otolaryngology and Head & Neck Surgery 
 

fees per annum. Therefore, only parents from high socio-economic class (i.e. 
those in social class I) can afford to enrol their children in this particular private 
school. Basic (primary) one and two pupils (age ranging between 6 and 8 years) 
from the two schools were recruited for the study after obtaining approval from 
Federal Medical Centre, Yola and consent from the parents/guardians and the 
school authorities and assent from the children. 

The sample size was calculated using Fisher’s formula for cross-sectional stu-
dies: n = Z2pq/d2 where p = prevalence (6.5%) [15], q = p − 1, Z = standard 
normal deviate (which is 1.96 at 95% confidence interval) and d = degree of pre-
cision at 95% confidence interval. Thus: n = 3.842 × 0.065 × 0.935/0.05 × 0.05 ≈ 
94. However, to make up for attrition (10.0% attrition, 94/100 × 10 = 9.4 which 
was approximately 9 was added). Therefore, 103 pupils were recruited. 

Multi-staged sampling technique was used to enrol the pupils from the two 
schools. The two schools (public and private) were randomly selected. Those 
enrolled were pupils in years one and two (Primary 1 and 2). There were 100 eli-
gible pupils in the private school (25 each in primary 1A, 1B, 2A and 2B) and 
there were 293 eligible pupils in the public school (50 each in primary 1A, 1B, 2A 
and 2B; and 46 in primary 1C and 47 in primary 2C). The selection was done in 
stages.  

Selection of number of pupils per school was carried out in stage 1 and almost 
equal number was assigned to each school (51 from private and 52 from the 
public school). In stage 2, year one and two were selected from each school. For 
the private school, 51 divided by 2 (25 and 26 were selected from year one and 
two respectively) while for the public school, 52 divided by 2 (26 each were 
enrolled from primary one and two). Stage 3 (selection of class); For the 25 in 
the private school selected in year one, they were again divided into two and 13 
were assigned to primary 1A and 12 to primary 1B and the same process was 
done for year two. For the 26 in the public school selected in year one, they were 
divided into three and 9 each were assigned to year 1A and 1B, and 8 to year 1C. 
The same was done for year two. Stage 4 (selection of participants); for every 
class where the number of those agreed to take part exceeds the number allo-
cated to the class, then the participants were chosen by balloting and only those 
who picked “Yes” were enrolled. 

Data was collated using a structured pretested questionnaire consisting of five 
(5) basic sections: demography, brief history, examination, pure tone audiome-
try and tympanometry. A brief ENT history was obtained and Headlight was 
used to examine the pinna and external auditory canal and Welch Allyn (Micro-
view) rechargeable otoscope was used to examine the external auditory canal 
and tympanic membrane for wax, foreign body, discharge, and tympanic mem-
brane for retraction, fullness or perforation. The diagnosis of ear wax was made 
when the wax obscured the view of the tympanic membrane (irrespective of 
whether it is impacted or not). Those with impacted wax had it removed by ei-
ther manual (using Cawthorne wax hook and/or Jobson-Horne probe) or by sy-
ringing and had audiometric assessment three days after cleaning the ear. 
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The pure tone audiometry was done using a Diagnostic Audiometer (Model 
AD-226, USA), calibrated to ISO standard. The test was carried out in the quiet-
est room within the schools’ premises where the mean ambient noise level of the 
test room was 37.6 dB (less than 40 dB) [16] using a Smartphone sound pressure 
level meter, (Sound Meter-Decibel meter and Noise meter, Tools Dev, 4.6, ver-
sion 2.1.6). 

The pupils that were tested were seated on a chair in the test room and the 
procedure was clearly explained to each pupil before commencement. The pupils 
wore the headphones and signified on hearing the tone by pressing on a small 
hand-held button as soon as the tone was heard. Pure tones were delivered to 
each ear consecutively through the ear phones to test for air conduction (AC). 
Both ears were tested for hearing impairment. The test was first conducted for 
the right ear at 1000, then 2000, 4000, 8000 hertz, then 500 Hz and 250 Hz in 
that order [17] [18]. The test started at 40 dB HL, if audible then was reduced in 
10 dB steps till no response occurred, then it was increased in 5dB steps till a re-
sponse occurred and the results were plotted [17] [18]. The left ear was then 
tested and the same process for air conduction was repeated. For bone conduc-
tion (BC) test, the bone vibrator was placed on the mastoid bone of the test ear 
delivering different tones at frequencies of 500, 1000, 2000, 4000 hertz [17] [18]. 

The results of the audiometric tests for each ear were recorded separately on 
an audiogram. The pure tone average was calculated for each ear at speech fre-
quencies (500, 1000, 2000 and 4000 hertz) [17] [18]. All those with 25 dBHL or 
less were considered to have normal hearing thresholds while those with more 
than 25 dBHL were considered to have abnormal hearing thresholds [18]. Hear-
ing loss was classified as sensorineural (SNHL) if the air bone gap was less than 
10 dB and conductive if the air bone gap was greater than 10dB. Mixed hearing 
loss is when the air bone gap was greater than 10dB and bone conduction was 
impaired [17]. 

The hearing threshold was classified based on WHO (2014) as follows; no 
impairment (0 - 25 dB), mild hearing loss (26 - 40 dB), moderate hearing loss 
(41 - 60 dB), severe hearing loss (61 - 80 dB) and profound hearing loss (>81 dB) 
[17]. The hearing-threshold of the pupils was then compared based on their so-
cial class (low social class and high social class). Tympanometry was done to di-
agnosed otitis media with effusion (OME) using a Maico-Diagnostic EasyTymp 
Tympanometer (Model D-10587B, Germany), calibrated to ISO standard.  

The data was analysed using the Statistical Product and Service Solutions 
(SPSS) software IBM SPSS Statistics for Windows, version 20 (IBM Corp., Ar-
monk, N.Y., USA). Student t-test and Chi-square tests were used to test for 
possible difference or association. The level of statistical significance was set at 
p-value of <0.05. 

3. Results  

One hundred and three children were studied, 53 (51.5%) were boys and 50 
(48.5%) were girls. The age ranged between 6 and 8 years with mean age of 6.8 ± 
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0.9. Fifty two (50.5%) were from public school (low socio-economic class) and 
51 (49.5%) from private (high social class). Table 1 below gives the age and 
gender distribution of the participants. 

The mean number of children per household from the low and high socioe-
conomic groups were 8.17 ± 2.62 and 3.51 ± 2.59 respectively. The difference in 
number of children per household between the two groups was statistically sig-
nificant (p < 0.001). However, the analysis revealed no statistically significant 
difference in terms of number of rooms per household between the two groups 
(p = 0.206) (with mean of 2.98 ± 1.35 and 3.43 ± 2.16 between the lower and 
higher social class respectively). 

Impacted wax was the most common ear condition encountered accounting 
for 37 (35.9%) of all the children. Of those with ear wax, 22 (59.5%) were from 
the low social class and 15 (40.5%) were from high social class and the difference 
was not statistically significant (p = 0.173). Of those with ear wax in the low so-
cial class; seven (31.8%) had the wax on the right, four (18.2%) on the left and 11 
(50.0%) were bilateral while ear wax was found in six (40.0%) on the right, four 
(26.7%) on the left and five (33.3%) bilateral in children of high social class.  

Table 2 showed that there was no statistically significant association between 
hearing loss and those who had ear wax (after ear wax removal) (χ2 = 1.067, p = 
0.302).  

Foreign body was seen in three (2.9%) children, two were from the low so-
cio-economic group and one from the high socio-economic group. Seven (6.8%) 
children had otitis media with effusion (OME) and of this, three (42.9%) were 
from the lower socioeconomic class while four (57.1%) were from the higher so-
cioeconomic class. One pupil among those in the higher socioeconomic class 
had aural polyp in the right ear. None of the children in either the low or high 
social class had suppurative otitis media. Table 3 gives summary of otologic 
findings in the two groups. 

Majority of the children in both the low and high socio-economic group had 
normal tympanogram (type A); three (5.8%) of the children from the low so-
cio-economic group and four (7.8%) in the high socio-economic class had type B 
tympanogram.  

Thirteen children (12.6%) were hearing impaired: six (46.2%) and seven 
(53.8%) were from the low and high socioeconomic groups respectively. Of the 
six with hearing loss from the public school, three (50.0%) were bilateral. Of the 
seven with hearing loss from the private school, four (57.1%) were bilateral. Ta-
ble 4 showed that the hearing loss was mostly conductive in nature and of mild 
degree in both the two groups. 

4. Discussion  

Diseases of the ear in children are a major public health issue particularly in de-
veloping countries [1] [4]. It has been suggested that all children in the develop-
ing countries should be screened at school entry for hearing impairment, dis-
charge, OME and other ear diseases [1] [4].  
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Table 1. Age and gender distribution of participants. 

 Low Social Class High Social Class   

Age Frequency Percent Frequency Percent χ2 P-value 

6 years 29 55.8 19 37.3   

7 years 8 15.4 15 29.4 4.329 0.115 

8 years 15 28.8 17 33.3   

Total 52 100 51 100   

Gender       

Male 23 44.2 30 58.8   

Female 29 55.8 21 41.2 2.195 0.138 

Total 52 100 51 100   

χ2 = Chi-Square. 
 

Table 2. Ear wax versus hearing threshold. 

 
Ear Wax 

 
Present Absent 

HT Frequency Percent Frequency Percent χ2 p-value 

NHT (≤25 dB) 34 91.9 56 84.8   

AHT (>25 dB) 3 8.1 10 15.2 1.067 0.302 

Total 37 100 66 100   

HT = hearing threshold, NHT = normal hearing threshold, AHT = abnormal hearing threshold, dB = deci-
bel; NB: Note that those who had ear wax had PTA done 3 days after syringing/removal.  

 
Table 3. Summary of otologic findings among participants. 

 
Low Social Class High Social Class    

Frequency Percent Frequency Percent Total (%) χ2 P-value 

Ear Wax        

Present 22 21.3 15 14.6 37 (35.9%)   

Absent 30 29.1 36 35.0 66 (61.1%) 1.860 0.173 

Total 52 50.5 51 49.5 103 (100%)   

FB        

Present 2 1.9 1 1.0 3 (2.9%)   

Absent 50 48.5 50 48.5 100 (97.1%) 0.324 0.569 

Total 52 50.5 51 49.5 103 (100%)   

OME        

Present 3 2.9 4 3.9 7 (6.8%)   

Absent 49 47.6 47 45.6 96 (93.2%) 0.175 0.676 

Total 52 50.5 51 49.5 103 (100%)   

HL        

Present 6 5.8 7 6.8 13 (12.6%)   

Absent 46 44.7 44 42.7 90 (87.4%) 0.112 0.738 

Total 52 50.5 51 49.5 103 (100%)   

FB = foreign body, OME = otitis media with effusion, HL = hearing loss, χ2 = Chi-Square, % = percent. 
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Table 4. Type and degree of hearing loss among pupils in low and high social class. 

 Low Social Class High Social Class 

Type of HL Frequency Percent Frequency Percent 

CHL 7 13.5 9 17.7 

SNHL 0 0.0 1 2.0 

Mixed 2 3.8 1 2.0 

None 43 82.7 40 78.4 

Total 52 100 51 100 

Degree of HL     

Mild 8 15.4 9 17.7 

Moderate 1 1.9 2 3.9 

None 43 82.7 40 78.4 

Total 52 100 51 100 

HL = hearing loss, CHL = conductive hearing loss, SNHL = sensorineural hearing loss; NB: Note that none 
of those in either social class had either moderately-severe, severe or profound hearing loss. 

 
Wax impaction was the most common ear condition found in this study ac-

counting for 35.9% of all the children. It was asymptomatic in most of the cases. 
Chishty et al. [15] similarly reported ear wax as being the commonest finding 
accounting for 41.9% in their study population. Although many studies reported 
lower prevalence of ear wax compared to this present study, it was still the most 
common otologic disease in majority of the studies [1] [6] [7] [19] [20] [21]. 
Thakur et al. [1] in Nepal, Kirfi et al. [6] in Nigeria, Chandha et al. [7] in India, 
Simoes et al. [19] in Kenya, Yamamah et al. [20] in Egypt and Mahmoud et al. 
[21] also in Egypt reported a prevalence of ear wax of 25.1%, 29.5%, 4.2%, 4.6%, 
7.9%, 9.5% and 21.3% respectively. Habitual use of cotton bud to “clean” the ears 
is a common practice in this part of the country [6], and may well account for 
this level of wax impaction. Wax impaction is mostly a silent condition but pos-
sibly has an influence on hearing capacity [1]. Some studies revealed that about 
30% to 50% of wax impaction caused hearing impairment [22] [23]. However, in 
this present study, there was no statistically significant association between those 
who had ear wax and hearing loss (p = 0.302). However, it is unknown whether 
cerumen lead to hearing loss as the hearing test was performed three days after 
cleaning the ears.  

Of those with ear wax in this study, 59.5% were from the low socioeconomic 
class and 40.5% were from high socioeconomic class and the difference was not 
statistically significant (p = 0.173). However, Eziyi et al. [8] reported that wax 
impaction to be more common among the lower socioeconomic class (22.7%) 
compared to those in high socioeconomic class (13.0%). 

All those with impacted wax in this current study had it removed by the re-
searchers, using either Cawthorne wax hook and/or Jobson-Horne probe (29 
children, 78.4%) or ear syringing (eight children, 21.6%). None had a complica-
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tion. 
Otitis media with-effusion is chronic accumulation with non-purulent fluid 

within the middle ear cleft and the time that the fluid has to be present for the 
condition to be chronic is usually three months [24] [25]. The incidence of OME 
in children is mainly determined by the age of the child and the season of the 
year (generally highest in winter months) [24] [26] [27]. This may be explained 
by the increased number of upper respiratory tract (URT) infection during win-
ter period. This study conducted in March 2017, showed a point incidence of 
6.8% for OME, but no other types of otitis media were encountered. Al-Humaid 
et al. [9] in Saudi and Chishty et al. [15] in Bemina reported a similar finding of 
7.5% and 6.5% respectively. Thakur et al. [1] in Nepal, Adhikari et al. [2] also in 
Nepal, Sallavaci et al. [4] in Albania, Chandha et al. [7] in India and Siddartha et 
al. [10] also in India, all reported a lower prevalence of OME of 1.1%, 3.7%, 
1.4%, 3.1% and 4.5% respectively. However, Yamamah et al. [20] and Sharath et 
al. [28] reported a higher prevalence of 10.8% and 13.3% respectively. Similarly, 
Nwosu and colleagues [25], in Nigeria reported a much higher prevalence of 
OME of 25.2%. They attributed the high prevalence to high environmental pol-
lution, humidity and high rainfall. Another reason for the high prevalence could 
be due to the difference in the methodology used, they studied 2 - 6 years old 
children (this age group has the highest incidence of OME). 

OME was evenly distributed between the two groups, 3 out of 52 and 4 out of 
51 from the public and private schools respectively. Siddartha et al. [10] reported 
higher prevalence of OME of 70.0% among those in the lower socioeconomic 
class compared to 30.0% in children from the higher socioeconomic class. They 
concluded that children of low socioeconomic status were more susceptible to 
otitis media with effusion due to poor hygiene, overcrowding and poor nutri-
tional status compared to those in the higher social class. Chandha et al. [7] in 
India, Al-Humaid et al. [9] in Saudi and Yadav et al. [11] also in India all re-
ported higher prevalence of OME among those from the lower socioeconomic 
status. This present study did not show any such difference between the two 
groups. 

Similarly, studies have shown that overcrowding was associated with in-
creased incidence of otitis media [11] [29] [30], but this could not be established 
from this present study which revealed no difference in occurrence of OME be-
tween the lower and higher socioeconomic groups despite the significant differ-
ence noted between the two groups in terms of number of children per house-
hold. 

Thirteen children (12.6%) had hearing loss on audiometric assessment, most 
of it conductive in nature, and of mild degree (Table 4). This is comparable to 
findings by Chishty et al. [7] in Bemina, Yamamah et al. [20] in Egypt and Ab-
salan et al. [31] in Iran. Sallavaci and colleagues [4], in Albania reported a lower 
prevalence of hearing loss of 4.4%. However, Skarzynski et al. [32] in Poland, 
Obukowho et al. [33] in Nigeria, Klas et al. [34] in Brazil and Nogueira et al. [35] 
all reported higher prevalence of hearing loss of 23.7%, 29.4%, 29.5% and 34.0% 
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respectively.  
The hearing loss was almost equally distributed between the two groups 

(46.2% in lower socioeconomic group and 53.8% in the higher socioeconomic 
group). However, Vasconcellos et al. [12] and Obukowho et al. [33] in their dif-
ferent studies all reported that hearing loss was more prevalent among children 
of low socioeconomic status. 

5. Conclusion 

Wax impaction was the commonest otologic condition found in this study pop-
ulation, irrespective of social class. Our study showed a point incidence of 6.8% for 
OME, but there was no statistical difference between the two socio-economic 
groups, and neither was there any statistically significant difference in any of the 
other diseases encountered. This study did not demonstrate any direct impact of 
socioeconomic status in the pattern of ear diseases in children. 

Limitations 

Hearing test was not carried out in a sound proof booth; background noise may 
have affected the hearing thresholds. 

Presentation at a Meeting 

Presented as “Poster Presentation” in July 2018 at BACO International Confe-
rence, UK. 
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