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Abstract
Introduction: Hearing impairment is the most frequent sensory deficit in humans with a higher
prevalence in developing countries. Materials and Methods: Hearing assessment was carried out in
lower primary school children in Port Harcourt City (PHC) between January 10th and May 21, 2010.
A total of 802 school children were selected by multistage sampling technique, consisting of 405
(50.5%) males and 397 (49.5%) females. Screening for hearing impairment was done using pure
tone audiometry after an otoscopic examination. The prevalence of hearing impairment was found to
be 29.4%. Result: Hearing impairment was significantly more prevalent (32.8%) among children in
the older age group (11-13 years) than in children 5-7 years of age (24.2%). Most (58.9%) of the
children had slight hearing impairment (16-25 dB HL). Unilateral hearing loss was seen in 54.1% of
the children while 45.9% had bilateral hearing loss. Conclusion /Recommendation: The study
revealed that hearing impairment is common among primary school children in PHC. We therefore
recommend that routine hearing screening should be part of the school health program at school
entry for primary school pupils, for early detection and treatment of hearing impairment to enhance
total development of the child and maximize academic performance.
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INTRODUCTION

H

earing loss is the most frequent sensory deficit in human
populations affecting over 250 million people in the
world,[1,2] with at least two-thirds residing in developing
countries.[3] In developed countries, including the USA, the
prevalence of hearing loss among school children was found
to be between 0.05% and 0.7%, with a higher prevalence
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seen amongst African-American children.[2] Studies done
in Africa have shown that between 2% (South Africa)[2] and
25.6% (Egypt)[4] of school children have varying degrees of
hearing impairment. A study done amongst school entrants
in Lagos; Nigeria showed a prevalence of 13.9%.[5]
Hearing loss may result from disorders affecting the inner ear
or cochlea (sensory loss), the auditory nerve (neural loss),
or the middle ear and/or outer ear (conductive loss). Mixed
hearing loss (MHL) may develop if conductive hearing loss
(CHL) co-exist with sensory hearing loss.[6,7] According
to the World Health Organization, hearing loss could be
classified by the hearing threshold level using audiometry,
as the average of four frequencies - 0.5, 1, 2, and 4 kHz in
the better ear.[8] The amount or degree of hearing loss may
range from slight (16–25 dB HL), mild (26–40 dB HL),

Address for correspondence:
Dr. Nduka Ijeoma, Department of Community Medicine, Abia State University Uturu, Abia State, Nigeria. E-mail: drijnduka@yahoo.com

120

Journal of Medical Investigations and Practice / Vol 9 / Issue 3 / Jul-Sep 2014

Nduka, et al.: Hearing impairment in children: The case to strengthen school health in Nigeria

moderate (41–70 dB HL), severe (71–95 dB HL), to profound
(>95 dB HL).[2,5] Hearing loss has been found to be either
congenital (genetic or non-genetic) or acquired. Significant
hearing loss is present in 1–6/1000 newborns.[7] However,
some congenital hearing loss may not become evident until
later in childhood.
Early detection of hearing loss in newborns and young
children is vital for effective aural rehabilitation and
educational intervention. Screening for hearing impairment
at school entry has been recommended for early detection and
rehabilitation among primary school children in developing
countries.[9,10] However, many children in these countries are
missed due to lack of resources and skill among parents and
teachers.[11] Thus, some children in lower primary schools
have varying degrees of undetected hearing impairment.
Hearing loss has been reported to result in speech and
language delay, difficulties in parent-child, peer-child,
and child-teacher interactions. It leads to poor school
performance, low self-esteem and thus poor psycho-social/
intellectual development of the child.[12] The adverse impact
of hearing impairment on the acquisition of linguistic skills
in children and their psycho-social development are well
established.[2,3,5,6,12] Hearing impairment results in the inability
to interpret speech sounds, often producing a reduced
ability to communicate, delay in language acquisition,
economic and educational disadvantages, social isolation
and stigmatization. [2,12] This places some limitations on
educational and economic pursuits essential to achieving a
good quality of life.
In Nigeria, the prevalence of hearing loss in school pupils
is 13.9% constituting 15–18% of hearing loss in the general
population in Nigeria.[5] Among the general population,
1/1000 people have one form of hearing loss or the
other.[5] Hearing loss unrecognized by parents at home can
be detected at pre-entry medical inspection in schools; yet,
this activity has been reported to be missing in most schools
in Nigeria.[13,14] The early detection and intervention for
disabilities among school children cannot be achieved without
a school programme that is well-planned, implemented
and evaluated. The National school health policy was
established in November/December 2006. The policy has
as part of its components; school health services which are
designed to examine school children at entry and midway
into school. This component of school health is rarely
practiced in schools.[3-15] The major factor limiting against
the full practice of screening at pre-entry stage is a lack of
knowledge among teachers in schools as reported by the
study.[16] The strengthening of school health programme will
be of paramount benefit in early detection and rehabilitation
of school children with hearing loss who were missed at home
by their parents and care givers.
This study was, therefore, conducted to determine the
prevalence of hearing loss among primary school children in
Port-Harcourt, Rivers state Nigeria. The findings of this study
will add to existing literature on the need to strengthen the
school health policy in Nigeria.

MATERIALS AND METHODS
Study area

The study was conducted in Port Harcourt City (PHC),
the capital of Rivers State of Nigeria. It is located in the
South-South geopolitical zone of Nigeria. PHC is one of the 23
local government areas of Rivers State. It is divided into three
main school districts: Township, Diobu and Trans Amadi.
There are a total of 139 primary schools in PHC; 71 public
schools and 68 private schools,[17] giving a public to private
school ratio of 1.1:1. Diobu district has the largest number
of schools (67 schools-35 public and 32 private) followed by
Township (with 52 schools-25 public and 27 private). Trans
Amadi has the least, 20 schools with 11 public and 9 private
schools.

Study population

The study was conducted among primary school pupils in
PHC, Rivers State, Nigeria.

Inclusion criteria

This included schools with no practice of school health services
and who have not had a school health medical examination of
the pupils in the last 6 months prior to the study period. Only
children whose parents gave written consent were allowed to
participate in the study.

Exclusion criteria

The special schools for the handicapped were excluded from
the study.

Study design

This was a descriptive cross-sectional study to determine the
prevalence of hearing loss among school children in Rivers
with a view to proffering suggestions towards strengthening
the school health programme in Nigeria.

Sampling technique

Using the formula rpq/e/(1.96)2 (P = 13.9% hearing loss5) for
calculating the minimum sample size, 735 was derived.
Multistage sampling technique was used to select pupils for
the study. A list of all the primary schools in PHC obtained
from the Rivers State Ministry of Education with their student
population formed the sample frame.

Stage 1 (Distribution into the three school districts of Port
Harcourt City)
The 139 primary schools listed were shared into the 3 school
districts of Port Harcourt: Diobu-67, Township-52, and Trans
Amadi-20. This translated to a ratio of 3:2.5:1.

Stage 2 (Stratification into public and private schools)
The schools within each district were then further stratified
into public and private schools - Diobu district has 35 public
and 32 private schools; Township district has 25 public and
27 private schools while Trans Amadi has 11 public and 9
private schools.
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Stage 3 (Selection of schools)
Based on the ratio of schools in each district, 6 schools (3
public and 3 private); 5 schools (3 public and 2 private); and
2 schools (1 public and 1 private) were selected by simple
random sampling from Diobu, Township, and Trans Amadi
districts respectively.

Stage 4 (Selection of pupils)
A total of 13 schools were selected, comprising of 7 public
and 6 private schools. At each selected school, one arm was
randomly selected from each class of primary 1, 2 and 3 for the
study. A total of 40 pupils were selected randomly from each
arm in public schools, and 20 pupils from each arm in private
schools. This gave a total of 1200 pupils selected for the study.

Ethical consideration

Ethical clearance was obtained from the Ethics Committee
of the University of Port Harcourt Teaching Hospital. The
Rivers State Ministry of Education and head teachers of the
recruited schools were notified, and permission obtained for
the study. Consent forms were given to the pupils for parents to
indicate interest and permit their children/wards to participate
in the study.

Data collection tools and method

Data collection was done by a team of researchers comprising
five doctors and a specialist otolaryngologist within four
months of same academic school year. The principal researcher
was trained on the use of the otoscope and audiometer.
The research assistants were in turn trained by the principal
investigator who also clearly explained the objectives of the
study to the rest of the team. A pilot study was carried out
on 20 primary school pupils in another Local Government
area (Obio-Akpor). A structured questionnaire was distributed
to parents to ascertain medical, social and family status of
the children. Consent forms were also given to parents with
detailed information of the scope of the study. The pupils
whose parents signed the consent form were recruited into
the study. The pupils were weighed standing on a portable
bathroom scale (Hana scale, model BR-9011) with their
shoes off and wearing only their uniforms. The scales were
regularly checked for zero adjustments before and after each
reading. In taking the height, the subjects were made to stand
straight with their shoes off and head held erect such that the
external auditory meatus and the lower border of the orbit
were in one horizontal plane (Frankfurt plane). The buttocks,
shoulder blades, and heels touched the measurement surface
with knees and legs together, and arms hanging naturally by
the side. A movable triangular headboard was brought against
the crown of the head, and the height measurement read off
at the maximum inspiration to the nearest centimeter. All
measurements were done twice, and the average taken.
After this, every child had a quick ear, nose and throat
inspection (using a pen torch and disposable spatula), and
otoscopic examination done by the researcher and a senior
registrar in the ENT department. Pupils with the presence
of wax were re-examined by the senior registrar in the ENT
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department, and the wax removed immediately in the school.
They were seen the following week for audiometry. The ear
drums were classified as abnormal if there was the perforation,
hyperaemia, retraction or scarring.
The pupils without wax were then taken to a quiet location,
mainly the school library or the head teacher’s office for
audiometry. The ambient noise was measured with a sound level
meter and if found to be acceptable (<50 dB)[5,18] the venue was
used. The pre-calibrated pure tone audiometer used (Madsen
1004) had a noise-reducing headset providing extra attenuation
of about 25 dB to outside noise thus bringing the ambient
noise further within the acceptable range. The tests tones were
presented to each child at the various tests frequencies (0.5, 1.0,
2.0 and 4.0 kHz) starting with an intensity level of 40 dB and
adjusted upwards or downwards until <15 dB. Each ear was
tested separately using the specialized earphones. The child
was instructed to listen carefully and raise the appropriate
hand or bang the table each time he or she heard the tone.
The children were encouraged to view the test as a game to
reduce anxiety. A child was considered to have failed the test,
and thus be hearing impaired, if he failed to respond to any
of the frequencies tested in at least one ear. Such children
were then screened again using a special head set for bone
conduction. The various tests frequencies were once again
presented using the pure tone audiometer. Where both air and
bone conduction were abnormal (>15 dB HL) but equal, the
child had sensorineural hearing loss. Where bone conduction
was normal, but air conduction was ≥ by 15 dB HL, the child
had CHL. Where both air and bone conduction were abnormal
and unequal, the child had MHL. On the average 12 pupils
were examined in a day, with an examination of each pupil
lasting approximately 20 min.
Children who failed the audiometric test (i.e. those considered
as being hearing impaired) were subsequently referred to
the University of Port Harcourt Teaching Hospital to see an
Otorhinolaryngologist for further audiological assessment
and expert management. Teachers were encouraged to act as
constant reminders to the parents of these children.

Data entry and analysis

All data entry and analysis were done using SPSS statistical
software version 17.0 (Chicago)[19] and P < 0.05 considered as
statistically significant. Data were presented as tables in simple
proportions, and comparisons of sub groups carried out with
Chi-square test.

RESULT
Of the 1200 consent forms given to pupils for their parents,
802 were returned signed, consenting to participate in the
study. These pupils were thus recruited into the study. Four
hundred and sixty-one (57.5%) were from public schools
and 341 (42.5%) of private schools. The mean age of the
participants was 8.6 years ± 2.3 years. Majority of the
pupils, 554 (69.1%) were of normal weight whereas 20.2%
underweight [Tables 1 and 2].
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Out of 802 pupils screened, 236 (29.4%) had hearing
impairment, of which 101 (42.8%) were males and 135 (57.2%)
females. Gender-specific hearing impairment, showed that
females had a higher prevalence of impaired hearing than
the males; 34.0% and 24.9% respectively. This difference was
statistically significant P = 0.003. Age group 11–13 years had
the highest prevalence, 83 (32.8%) [Tables 3 and 4].
Among the public and private schools, the prevalence was
higher in public than in the private schools; 139 (58.9%)
and 97 (41.1%) respectively. Public schools (30.2%), had
a higher prevalence of hearing impairment than private
schools, and this difference was not statistically significant
χ2 = 0.275, P = 0.328 [Table 5]. The prevalence of hearing
loss among children according to nutritional status is shown in
Table 6. Among pupils of normal weight, 30.3% had hearing
impairment whereas 26.5% of the underweight had hearing
impairment. The differences observed were not statistically
significant χ2 = 2.271, P = 0.437. Majority of the pupils,
139 (958.9%) had slight hearing impairment, 84 (35.6%)
mild, 12 (5.1%) moderate and only 1 (0.4%) severe hearing
impairment. One hundred and twenty-eight (54.1%) had
unilateral hearing loss during 108 (45.9%) bilateral hearing
loss [Table 7].
Among the 802 pupils studied, 774 of them (96.5%) had
their previous school year’s result available. Six hundred and
sixty-two pupils (82.5%) passed the school performance test
while 112 (14.0%) failed. A higher proportion of pupils with
hearing impairment failed the performance test (23.7%) than
pupils with normal hearing (9.9%). The observed difference
was statistically significant χ2 = 25.109, P = 0.000 [Table 8].

DISCUSSION
This study showed a prevalence of 29.4% hearing loss among
school pupils in PHC, Nigeria. This rate is slightly higher but
comparable to a study in Egypt[20] which showed a prevalence
of 25.6%. This might be due to the difference in the procedure
adopted by the Egyptian study of allowing time for resolution
of any transient middle ear infections in the children. A lower
prevalence was however reported among pupils in Lagos,
Nigeria[5] and in a Malaysian study[21] of 13.9% and 15%
respectively. Hearing impairment from this study was most
prevalent amongst older children (11–13 years) and least
amongst those aged 5–7 years. These differences might be
because routine screening that has never been done in these
schools at the time the study was conducted led to missed
opportunities for early detection and timely intervention.
It might also not be unrelated to the school environment
exposing children to prolonged loud noise as the schools
were located on major roads in the city. Previous studies have
documented the risk of developing hearing loss as a result of
exposure to excessive noise over a prolonged time.[22,23] The
least hearing impairment prevalence was seen in this study
amongst ages 5–7 years can be justified for the same reason
of a weak health system and especially that of school health
services in the country.[7,8,16] Children who are screened for

Table 1: Age and sex distribution of study population
Age group (years)
5-7
8-10
11-13
Total

Males (%)
144 (51.2)
133 (49.6)
128 (50.6)
405 (50.5)

Females (%)
137 (48.8)
135 (50.4)
125 (49.4)
397 (49.5)

Total (%)
281 (35.0)
268 (33.4)
253 (31.6)
802 (100.0)

Table 2: Nutritional status of the study population
Classification
Underweight
Normal weight
Over weight
Obese
Total

n
162
554
51
35
802

Percentage
20.2
69.1
6.4
4.4
100.0

Table 3: Age specific prevalence of hearing impairment
Age group
(years)
5-7
8-10
11-13
Total

Normal
hearing (%)
213 (75.8)
183 (68.3)
170 (67.2)
566 (70.6)

Impaired
hearing (%)
68 (24.2)
85 (31.7)
83 (32.8)
236 (29.4)

Total
(%)
281 (100)
268 (100)
253 (100)
802 (100)

χ2=5.765, P=0.027

Table 4: Gender specific prevalence of hearing impairment
Gender
Male
Female
Total

Normal hearing (%)
304 (75.1)
262 (66.0)
566 (70.6)

Impaired hearing (%)
101 (24.9)
135 (34.0)
236 (29.4)

Total (%)
405 (100)
397 (100)
802 (100)

χ2=7.936, P=0.003

Table 5: Prevalence of hearing impairment according to
school proprietorship
School type Normal hearing (%) Impaired hearing (%)
Private
244 (71.6)
97 (28.4)
Public
322 (69.8)
139 (30.2)
Total
566 (70.6)
236 (29.4)

Total (%)
341 (100)
461 (100)
802 (100)

χ2=0.275, P=0.328

Table 6: Prevalence of hearing impairment according to
nutritional status
Classification
Underweight
Normal weight
Overweight
Obese
Total

Normal
hearing (%)
119 (73.5)
386 (69.7)
39 (76.5)
22 (62.9)
566 (70.6)

Impaired
hearing (%)
43 (26.5)
168 (30.3)
12 (23.5)
13 (37.1)
236 (29.4)

Total
(%)
162
554
51
35
802

χ2=2.271, df=3, P=0.437

Table 7: The severity of hearing impairment
Severity of hearing impairment
Slight (16-25 dB HL)
Mild (26-40 dB HL)
Moderate (41-70 dB HL)
Severe (71-95 dB HL)
Profound (>95 dB HL)
Total

Number of pupils (%)
139 (58.9)
84 (35.6)
12 (5.1)
1 (0.4)
0 (0.0)
236 (100)

hearing impairment before 14 months of age and received
early intervention were found to function at the level of
their peers by the time they entered school.[12] In the USA,
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school aged children are screened at first entry into school,
every year from kindergarten through the 3rd grade, 7th grade,
11th grade, entrance into special education, and upon grade
repetition.[12] They are also screened upon entry into a new
school system. Children who failed the screening tests are
promptly referred to an Otorhinolaryngologist or Audiological
physician for further assessment. This repeated screening
done for children in developed countries can arguably be
expensive in developing countries including Nigeria, however,
such cultures started and maintained by the Government
will go a long way into securing the future of the country
and children are the fore front of such development. Early
identification and treatment of children with hearing loss has
been shown to improve prognosis/outcome.[7,8] Medical (use
of antibiotics and analgesics) and surgical (tympanostomy
with ventilator–Gromet insertion and tympanoplasty)
treatment remedies have been seen to be of benefit to such
children.[24-26] Some other cases of hearing loss will require
hearing aid fittings and speech therapy. Hearing aids can be
used to amplify sound to make it clearer and more defined.
In limited resource settings as Nigeria, it might be debated on
the sustainability of providing hearing aid to hearing impaired
children diagnosed on screening which might be a deterrent in
promoting screening for hearing defects as screening cannot
be conducted without treatment proffered to patients. Most
families in Nigeria live below the poverty level[27] and as such
if faced with a hearing impaired child cannot cope with the
cost of acquiring a hearing aid for the child. As factual as
it sounds though, routine school screening done for school
children through a well-established school health programme,
will diagnose these children and proffer other interventions
that will be of profound help in the education of the child. This
can include a simple administration of antibiotics to treat any
infection that might have resulted in the impaired hearing loss
which is transient or even a simple wax removal. As part of
the intervention, the children can be given preferential seating
positions in the class and started early to getting accustomed
with sign language, lip reading and natural gestures.[7,28] The
children with severe hearing loss can also be referred early to
special schools of the deaf assuming they cannot fit in the
same school like normal children. In well-established school
health programme, if such children are identified, there
could be some help coming from international agencies and
even government of wealthy countries who will assist in the
treatment.[12,26] This is readily not available in Nigeria.
This study showed various degrees of impairment; 58.9% had
slight hearing impairment (16–25 Dbhl), 5.5% moderate to
severe, and none was found to have profound hearing loss. This
is similar to a study carried out in Lagos, Nigeria.[5] Coping
with normal children is complex which might contribute as
part of the reason no child with profound hearing loss was in
this study. The children might also be kept at home by their
parents since it would be difficult to pay for special schools or
for fear of shame which will further increase the low education
level in the country as well as affect the child’s development.
Hearing impairment in this study showed a unilateral loss
of 54.1% and 45.9% bilateral hearing loss. This finding is
important in any intervention that could be given to a child
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as the cause of unilateral hearing loss if transient could be
relieved by simple medications or procedures to relieve the
cause while a child with bilateral hearing loss can be on
surveillance for early intervention. A study in Malaysia[22]
reported similar findings.
Periodic screening for hearing loss or any other screening
is important in any school as seen from the results of this
study. The schools that participated in this study did not
have any school health activity running and has left some
pupils to go unidentified with varying degrees of hearing
loss that has also affected their academic performance.
The students identified with hearing loss were counselled
with their parents and referred for further follow-up at the
teaching hospital.

CONCLUSION AND RECOMMENDATIONS
This study, therefore, concludes that the prevalence of hearing
loss among pupils in PHC, Rivers state, Nigeria is 29.4%. The
study therefore suggests that routine screening be conducted
in all schools in Nigeria.

STUDY LIMITATIONS
This study was not without some limitations. The prevalence
seen in this study might not be representative of the general
population because some parents in these schools did not
consent to the study. Since the study involved younger age
group, it is also possible there could be bias in the measurement
taken. Interpretation of school performance as relating to
hearing loss should be taken with caution as other factors
could confound the findings. Irrespective of these limitations,
the findings from this study cannot be overlooked. Policy
makers should be informed on the need to strengthen school
health in Nigeria and encourage routine screening as part of
schools activities.
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