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A CRITICAL APPRAISAL OF HEARING IMPAIRMENT AMONG

PRIMARY SCHOOL CHILDREN IN PORT HARCOURT, NIGERIA.

ABSTRACT

Background: Hearing impairment is the most frequent sensory deficit in human populations
affecting over 250 million people in the world. Undetected hearing impairment among
primary school children has been linked with poor school performance, low self-esteem and
thus poor psycho-social/intellectual development in the child. This paper determines the
pattern and prevalence of hearing impairment in primary school children in Port Harcourt.
Methodology: This study was carried out in Port Harcourt. Primary school children of both
public and private schools were recruited for this study from January 10™, 2010 to May 21%,
2010. At the schools, Pure Tone Audiometry (PTA) screening was carried out on the pupils
whose parents gave informed consent. The data of each child screened was entered into the
forms provided (appendix iii) by the research assistants and crosschecked by the researchers.
The data was then entered into the database of a software package designed for collection,
completion and reporting, the EPI_INFO (version 6) statistical package for epidemiology.
Data from the study was analyzed using the computer program EPI-INFO (VERSION 6) and
SPSS11.0. The age and sex distribution of the study population; the social class; the
prevalence of hearing impairment in relation to age, sex, social class and school type; the risk
factors of hearing impairment and its relationship with school performance were determined
from the data collected. These data were presented as charts, graphs and tables in simple
proportions, and comparisons of sub groups carried out with chi square test. Statistical

significance at 95% confidence interval was p value < 0.05.



26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

RESULTS

From 13 selected schools, a total of 802 pupils were screened, 461 (57.5%) were from public
schools while 341(42.5%) were from private schools; giving a public to private school
population ratio of 1.4:1 The number of pupils was almost equally distributed in all the age
groups; 281 pupils (35.0%) were between 5-7 years whereas 253 pupils (31.6%) were > 10
years. There were 405 males (50.5%) and 397 (49.5%) females, giving a male: female ratio
of 1.02:1.

Majority of the pupils were from social class III (268 pupils, 33.4%). The prevalence of
hearing impairment in primary school children in Port Harcourt was found to be 29.4%. The
prevalence of hearing impairment was higher in children in public schools (30.2%) than
amongst those in private schools (28.4%). Of the 236 pupils with hearing impairment 76
pupils (52%) had Conductive Hearing Loss (CHL), 35 (24%) had Mixed Hearing loss (MHL)
and 35 (24%) had Sensorineural Hearing Loss (SNHL). Of the 236 pupils with hearing loss,
128 (54.1%) had unilateral hearing loss while 108 (45.9%) had bilateral hearing loss.
Conclusion: The prevalence of hearing impairment in primary school children in Port
Harcourt was found to be 29.4%. This was significantly higher among the older children and
in females. Hearing impairment was more prevalent in children in public than private
schools. Conductive hearing loss (CHL) was the commonest type of hearing impairment
seen. Moreover, hearing impairment was significantly associated with poor school
performance.

Key words: Hearing impairment, Pure tone Audiometry, hearing assessment, primary

school children, Public schools, Private schools.



51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

INTRODUCTION

Hearing impairment is the most frequent sensory deficit in human populations affecting over
250 million people in the world [1, 2] at least two-thirds of which reside in developing
countries [3]. In developed countries including United State of America, the prevalence of
hearing impairment among school children was found to be between 0.05%-0.7percent, with
a higher prevalence seen amongst African-American children [2]. In Thailand, a prevalence
of 3.9%-6.1% was seen in school children, with a higher prevalence amongst those in rural
areas [2, 4]. Studies done in Africa have shown that between 2% (South Africa) and 13.9%
(Nigeria) of school children have varying degrees of hearing impairment [2, 5, 6]. Hearing
impairment can be as a result of disorders affecting the inner ear or cochlea (sensory loss),
the auditory nerve (neural loss), or the middle ear and/or outer ear (conductive loss).
Conductive hearing loss could occur with sensory hearing loss (mixed hearing loss) [7, 8].
The World Health Organization (WHO) classifies hearing impairment according to the
hearing threshold level, using audiometry. It is taken as the better ear average for four
frequencies- 0.5, 1, 2, and 4 kHz [6]. The amount or degree of hearing loss may range from
slight (16-25 dB HL), mild (26-40 dB HL), moderate (41-70 dB HL), severe (71-95 dB HL),

to profound (>95 dB HL) [2, 5].

Hearing impairment may be congenital (genetic or non-genetic) or acquired [9]. Significant
hearing loss is present in 1-6 per 1000 newborns [8]. However, some congenital hearing loss
may not become evident until later in childhood [8]. Hearing impairment may also be
acquired in infancy and childhood. Infectious diseases such as meningitis and otitis media are
leading causes of sensorineural hearing loss [8, 10, 11]. Other causes include ototoxic drugs,
trauma to the nervous system, environmental pollutants such as damaging noise and

chemicals like toluene, tobacco smoke and lead [2, 8, 10, 11, 12, 13].
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There are various screening tests for hearing impairment [8, 14, 15]. They include automated
auditory brainstem evoked response, otoacoustic emissions, behavioral audiometry (this
includes visual reinforcement and play audiometry), pure tone audiometry and speech

audiometry [8, 14, 15].

Early detection of hearing loss in newborn and young children is an essential prerequisite for
effective aural rehabilitation and educational intervention [1]. The school health program as
part of its components provides for routine school medical examination at school entry, mid-
way through school and at completion [16, 17]. In places where this is routinely done, up to
14-15% of children are found to have defects, mainly visual and hearing, at the initial
examination [16] In developing countries (including Nigeria) however, lack of a simple and
practical screening protocol often deters routine and systematic hearing screening at school
entry [10, 18]. Thus, there are some children in primary schools with varying degrees of
undetected hearing impairment. This results 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 in the child [11].

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, 7, 11]. Hearing impairment
results in 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]. This places some limitations on educational and economic

pursuits essential to achieving a good quality of life [3].
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Studies done in Nigeria (Lagos and Ilorin) have shown significant association between
hearing threshold of pupils and their school performance [5, 6]. The earlier the hearing loss is
detected and addressed, the better the outcome [11]. Majority of children with hearing
impairment (especially those due to otitis media with effusion), benefit from medical and
surgical treatment (ventilator insertion or cochlear implantation) [8, 9]. Others may require
hearing aid fitting and speech therapy [19, 20]. Prompt and appropriate referral for effective
treatment, specialist care and rehabilitation would minimize disability and enhance the child’s

total development [11].

Port Harcourt City is a fast developing industrialized urban centre. Children here are exposed
to environmental pollutants deleterious to hearing function. There is a dearth of literature on
hearing impairment amongst primary school children and no available report from this part of
Nigeria. This paper determines the pattern and prevalence of hearing impairment in primary
school children in Port Harcourt.

METHODOLOGY

This study was carried out in Port Harcourt. Primary school children of both public and
private schools were recruited for this study from January 10™, 2010 to May 21%, 2010. The
age and sex distribution of the study population; the social class; the prevalence of hearing
impairment in relation to age, sex, social class and school type; the risk factors of hearing
impairment and its relationship with school performance were determined from the data
collected (Appendix I and ii). At the schools, Pure Tone Audiometry (PTA) screening was
carried out on the pupils whose parents gave informed consent. After this, every child had a
complete ear, nose and throat evaluation done by the researchers. The pupils were then taken
to a very quiet location in the school for audiometry. The ambient noise was measured with a

sound level meter and found to be acceptable (< 50 dB) [5, 14]. The pre-calibrated pure tone
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audiometer used (Madsen 1004) had a noise-reducing headset providing extra attenuation of
about 25dB 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) at an intensity level of 20dB and each ear tested separately.

The child was instructed to listen carefully and raise the appropriate hand each time he or she
heard the tone. The children were encouraged to view the test as a game to reduce anxiety.
The 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 the special head set for bone conduction. The various tests frequencies were once
again presented using the pure tone audiometer. When both air and bone conduction were
within normal limits (<15 dB HL) and equal, hearing is normal. Where both air and bone
conduction are abnormal (>15dB HL) but equal, the child has sensorineural hearing loss
(SNHL). Where bone conduction is normal but air conduction is > or= by 15 dB HL, the
child has conductive hearing loss (CHL). Where both air and bone conduction are abnormal
and unequal, the child has mixed hearing loss (MHL).

Children who failed the audiometric test were subsequently referred to the University of Port
Harcourt Teaching Hospital for further audiological assessment and expert management.
The last school year’s examinations average score for each child (over three terms), was then
obtained from the appropriate class register. The class mean score was calculated. An average
score less than 2 standard deviation below the class mean score (-2SD) was considered as a
fail. A score above this was considered as a pass [10]. The data of each child screened was
entered into the forms provided (Appendix i and ii) by the research assistants and
crosschecked by the researchers. The data was then entered into the database of a software

package designed for collection, completion and reporting, the EPI_INFO (version 6)
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statistical package for epidemiology. Data from the study was analyzed using the computer
program EPI-INFO (VERSION 6) and SPSS11.0. These data were presented as charts,
graphs and tables in simple proportions, and comparisons of sub groups carried out with chi
square test. Statistical significance at 95% confidence interval was p value < 0.05.

RESULTS

Out of 13 selected schools, a total of 802 pupils were screened, 461 (57.5%) were from
public schools while 341(42.5%) were from private schools; giving a public to private school
population ratio of 1.4:1 (Figure 1). The number of pupils was almost equally distributed in
all the age groups; 281 pupils (35.0%) were between 5-7 years whereas 253 pupils (31.6%)
were > 10 years. There were 405 males (50.5%) and 397 (49.5%) females, giving a male:
female ratio of 1.02:1 (Table 1).

Majority of the pupils were from social class III (268 pupils, 33.4%) and class II (222 pupils,
27.7%). Social class V had the least number of pupils (23, 2.9%), forty-eight pupils (6.0%)
were not classified as not enough information was provided by their parents/guardians (Table
2).

The prevalence of hearing impairment in primary school children in Port Harcourt was found
to be 29.4% (Figure 2).

The highest prevalence of hearing impairment was seen amongst those > 10 years of age. The
least prevalence was seen among pupils aged 5-7 years. These differences were statistically
significant (X*=5.765, p=0.027) (Table 3).

The prevalence of hearing impairment was higher in females (34.0%) than in males (24.9%)
as shown in table IV below. The gender difference was statistically significant (X?=7.936,

p=0.003) (Table 4).
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The prevalence of hearing impairment was higher in children in public schools (30.2%) than
amongst those in private schools (28.4%). The difference however was not statistically
significant (X*=0.275, p=0.328) (Table 5).

The prevalence of hearing impairment was lowest amongst those in social class II and I
(27.0%). This difference was however not statistically significant (X2 =1.369, p=0.138)
(Table 6).

Of the 236 pupils with hearing impairment (hearing loss), 76 pupils (52%) had Conductive
Hearing Loss (CHL), 35 (24%) had Mixed Hearing loss (MHL) and 35 (24%) had
Sensorineural Hearing Loss (SNHL) (Figure 3). Of the 236 pupils with hearing impairment,
majority-139 (58.9%) had slight hearing impairment. Eighty-four pupils (35.6%) had mild,
12 (5.1%) had moderate, and 1 (0.4%) had severe hearing impairment. None had profound
hearing impairment (Table 7).

Of the 236 pupils with hearing loss, 128 (54.1%) had unilateral hearing loss while 108
(45.9%) had bilateral hearing loss (Figure 4). Among those with unilateral hearing loss, 86
(67.2%) had right-sided hearing loss, while 42 (32.8%) had left-sided hearing loss.

The association of certain risk factors with hearing impairment showed that neonatal fever
was the commonest risk factor (24.6%) significantly associated with hearing impairment

(Table 8).

The relationship between hearing impairment and school performance is shown in Table 9.
Out of the 802 pupils studied, 774 (96.5%) had their previous school year’s result available.
Of these, 662 pupils (85.5%) passed the school performance test while 112 (14.5%) failed.
Hearing impairment occurred more in pupils who failed the school performance test,
56(50.0%), compared to the 176(26.6%) in those who passed the performance test. The

observed difference was statistically significant (X*=25.019, p=0.000).
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199  The relationship between unilateral/bilateral hearing loss and school performance is as shown
200  in table 10. Eighty- six (79.6%) of the 108 pupils with bilateral hearing loss failed the school
201  performance test, whereas 93 (72.7%) of the 128 pupils with unilateral hearing loss failed the
202 school performance test. This difference however, was not statistically significant (X*=1.046,
203  p=0.306).
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206  Figure 1: Distribution of Pupils screened according to School Proprietorship
207

208  Table I: Age and Sex Distribution of Study Population

Age group Males (%) Females (%) Total

(years) number (%)
5-7 144(51.25) 137(48.8) 281(35.0)
8-10 133(49.6) 135(50.4) 268(33.4)
>10 128(50.6) 125(49.4) 253(31.6)
Total 405(50.5) 397(49.5) 802(100.0)
209
210
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211  Table 2: Social Class of the Study Population

Social class Total (%)
I 74 (9.2)
I 222 (27.7)
11 268 (33.4)
v 167 (20.8)
\Y% 23 (2.9)
Unclassified 48 (6.0)
Total 802 (100.0)
212
213
B Impaired hearing
B Normal hearing
214

215  Figure 2: Prevalence of Hearing Impairment in Primary School Children in PHC.
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Table 3: Age Specific Prevalence of Hearing Impairment

Age group (years) Normal hearing (%) Impaired hearing (%) Total (%)

5-7 213 (75.8) 68 (24 .2) 281 (100)
8-10 183 (68.3) 85 (31.7) 268 (100)
>10 170 (67.2) 83 (32.8) 253 (100)
Total 566 (70.6) 236 (29.4) 802 (100)

Table 4: Sex Specific Prevalence of Hearing Impairment

Gender Normal hearing (%) Impaired hearing (%) Total (%)
Male 304 (75.1) 101 (24.9) 405 (100)
Female 262 (66.0) 135 (34.0) 397 (100)
Total 566 (70.6) 236 (29.4) 802 (100)

Table 5: Prevalence of Hearing Impairment according to School Proprietorship

School type Normal hearing (%) Impaired hearing (%) Total (%)
Private 244 (71.6) 97 (28.4) 341 (100)
Public 322 (69.8) 139 (30.2) 461 (100)
Total 566 (70.6) 236 (29.4) 802 (100)

Table 6: Prevalence of Hearing Impairment according to Social Class

Social class  Normal hearing (%) Impaired hearing (%) Total (%)
I 54 (73.0) 20 (27.0) 74 (100.0)
I 162 (73.0) 60 (27.0) 222 (100.0)
11 192 (71.6) 76 (28.4) 268 (100.0)
v 111 (66.5) 56 (33.5) 167 (100.0)

11
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\" 13 (56.5) 10 (43.5) 23 (100.0)
Unclassified 34 (70.8) 14 (29.2) 48 (100.0)
Total 566 (70.6) 236 (29.4) 802 (100.0)
228
52%
——— |
[ —— |
[ —— |
[ —— |
[ —— |
[ —— |
[ —— |
|
[ | 24%— 2%
| a— a—
H | | W
Conductive hearing  Mixed hearing loss Sensorineural
loss hearing loss
229
230 Figure 3: Types of Hearing impairment

231  Table 7: The Severity of Hearing impairment

Severity of hearing impairment =~ Number of pupils (%)

Slight(16-25dB HL) 139 (58.9)
Mild (26-40 dB HL) 84 (35.6)
Moderate (41-70 dB HL) 12 (5.1)
Severe (71-95 dB HL) 1(0.4)
Profound (dB HL) 0 (0.0)
Total 236 (100)

232

233
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234
235

236

237
238
239

B Unilateral hearing loss

M Bilateral hearing loss

Figure 4: Unilateral / Bilateral Hearing Loss

Table 8: Risk Factors Associated with Hearing Impairment

Risk factors Normal hearing Impaired hearing X? P value
(%) (%)

Emergency C/S 62 (11) 35 (14.8) 2.354 0.080
Prolonged labour 85 (15.0) 47 (19.9) 2.905 0.056
Cried poorly at birth 41(7.2) 13 (5.5) 0.799 0.233
Low birth weight 20 (5.8) 8(7.1) 0.274 0.372
NNIJ 75 (13.3) 31 (13.1) 0.002 0.533
Neonatal convulsion 32 (5.7) 27 (11.4) 8.184 0.004"
Neonatal fever 73 (12.9) 58 (24.6) 16.623  0.000"
Ear pain 90 (15.9) 56 (23.7) 6.854 0.007"
Ear discharge 51(9.0) 31 (13.1) 3.084 0.054

C/S = Caesarean section
*= Statistically significant

13
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Table 9: School Performance Specific Prevalence of Hearing Impairment

School performance Normal hearing (%) Impaired hearing (%) Total (%)

Passed 486 (73.4) 176 (26.6) 662 (100.0)
Failed 56 (50.0) 56 (50.0) 112 (100.0)
Not available 24 (85.7) 4 (14.3) 28 (100.0)
Total 566 (70.6) 236 (29.4) 802 (100.0)

Table 10: Unilateral/ Bilateral Hearing Loss and School Performance

School Hearing Impairment Total (%)
performance Unilateral (%) Bilateral

(%)
Passed 33(25.8) 20(18.5) 53 (22.5)
Failed 93(72.7) 86(79.6) 179 (75.8)
Not available 2(1.5) 2(1.9) 4 (1.7)
Total 128(100) 108(100) 236 (100)
DISCUSSION

This study showed a high prevalence rate of hearing impairment among primary school
pupils in PHC of 29.4%. This finding is comparable to that reported by Taha et al which
showed a prevalence of 25.6% in primary school children in Shebin El-Kom district, Egypt
[21]. Mourad et al reported a prevalence of 36.2% in another population of school children
(in Alexandra) in Egypt [22]. The slightly higher prevalence rate observed may be due to the
fact that in addition to pure tone audiometry and otoscopy, tympanometry was used in the

evaluation of the pupils. Thus, some hearing-impaired pupils with middle ear problems who

14
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otherwise might have been missed out were detected by tympanometry [22]. Olusanya et al
[5] reported a lower prevalence of 13.9% among school entrants in Lagos, Nigeria. This
study however, was carried out on only school entrants and therefore, significantly younger
children (median age-6.7 years), thus excluding the older children who were reported to have
a higher prevalence of hearing impairment. Daud et al also reported a lower prevalence of
15% in primary school children in Malaysia [23]. This study, however, included only primary
5 pupils and those with mild hearing loss (20-39 dB HL). Thus, those with slight hearing loss
and moderate to profound hearing loss were excluded. A much lower prevalence rate was
reported by studies done in more developed countries such as USA (0.4-0.7%) [2] and South
Africa (2.5%) [24]. This may be as a result of the generally higher standard of living, better
access to adequate health care, early screening programs and reduced exposure to recurrent
infectious diseases (such as otitis media, mumps and meningitis).

Females had a significantly higher sex specific prevalence of hearing impairment (34.0%)
than males (24.9%). Most studies suggest hearing impairment occurs more commonly in boys
than girls [25-30]. It has been reported that girls have a shorter stiffer cochlear which
provides a more sensitive frequency response [27] and that the hair cells are stiffer and
therefore more sensitive in girls than in boys [28]. Traditionally, boys have been noted to be
more likely to be exposed to loud noises from work machines or firearms, and thus hearing
loss. Henderson et al [31] however, recently reported that more and more children of both
sexes are listening to very loud music from headphones. They reported a significant increase
in noise induced hearing loss among girls from 12% to 17% when comparing results of
studies they had carried out in 1994 and 2006 respectively [31]. The contrasting result seen in
this study (among pupils in PHC), may be explained by the fact that in our environment
children of both sexes are increasingly exposed to loud noise from television sets and

portable music devices, and thus, more females are being affected than previously reported.
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Hearing impairment was most prevalent amongst older children (> 10 years) and least
amongst those 5-7 years of age. This is similar to that noted by Olusanya et al [5]. The higher
prevalence observed among older children may be due to noise induced hearing loss which
occurs as a result of prolonged exposure to loud noise [32].

There was no significant difference in prevalence between children in public and private
schools even though there were more children with hearing impairment in public schools
(30.2%) than those private schools (28.4%). Similarly, Taha et al reported no difference in
the rate of hearing impairment across school types in Egypt [21]. The slight differences
observed, however, may be due to the relatively higher standard of living, hygiene and access
to medical facilities of those in private schools compared to those in public schools.

Three social classes (III, IV and V) have been reported to constitute 87.9% of a typical urban
city population in Nigeria [33]. The prevalence of hearing impairment was highest among
those in social class V (43.5%) and noted to reduce with increase in social class (Class I and
[1-27.0%). Though this difference was not statically significant, it is comparable to that found
in study done in USA, [2] which reported a higher prevalence of hearing impairment of
0.78% in African-American children than their Caucasian counterparts (0.38%). This
difference was attributed to a lower socioeconomic status of the African-American children
[2]. This is similar to the findings of the study done by Prescott and Kibel in a poor rural city
in the Western Cape, South Africa [24]. It has been reported that hearing loss is more
common in children whose mothers are less well educated [34]. This is probably due to the
lower socio-economic status and consequently, poorer standard of living, increased risk of
recurrent ear infections and reduced access to health care facilities of those in the lower social
classes [21].

Conductive hearing loss was the most common type of hearing impairment seen among the

pupils with hearing impairment in this study (52%). Twenty-four percent had SNHL and 24%
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had MHL. This is similar to the findings reported by Akinpelu and Amusa in a study done in
the Western part of Nigeria, which showed CHL to be the most common type (54%) among
school children [35]. These findings are also comparable to that reported by Olusanya et al
where 36% of the pupils with hearing impairment/loss had CHL, 24% had SNHL and 40%
had MHL [5]. This has also been confirmed by several studies carried out in other countries
[8, 21, 23, 36, 37]. In fact, it has been established that CHL is the most common type of
hearing loss in young children [8, 35, 36, 38]. Conductive hearing loss may result from
cerumen blocking the external ear canal, fluid in the middle ear preventing the ear drum from
vibrating or a disruption or fixation of bones in the middle ear [39]. Middle ear disease (otitis
media) is a leading cause of visits to the paediatrician. Research studies have determined that
50% of children less than 5 years of age will experience a conductive hearing loss [38].
Anderson in 1995 noted that 80% of primary school pupils (4-10 years) suffer from
temporary hearing loss (usually CHL) at some time during the school year [38].

Most of the pupils (58.9%) with hearing impairment had slight hearing loss (16-25 dB HL).
Only 5.5% had moderate to severe hearing loss. None had profound hearing loss. This
finding is comparable to a study done in Tanzania which shows 3.0% of school had mild to
moderate hearing loss while only 0.35% had severe to profound hearing loss [40]. Also in
Sierra Leone, 2.58% of children were shown to have mild hearing loss while only 0.65% had
moderate hearing loss and 0.5% had severe hearing loss [41]. In Nigeria, in a study which
shows the prevalence of hearing loss of 9.3%, only 0.58% and 0.93% of the study population
had profound and severe hearing loss respectively [2]. Children with more severe degrees of
hearing impairment are more likely to have been detected earlier and most likely may have

been enrolled in special schools for the deaf.
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Hearing loss was unilateral in 54.1% of hearing impaired pupils and bilateral in 32.8%.
Similarly, Daud et al also reported unilateral hearing loss as being more common (61.1%)
[23]. This is in contrast to that reported by Olusanya et al, where bilateral hearing loss was
reported as being more common [5]. Kiese-Himmel and Schoff also reported bilateral hearing
loss as being more common (73%) [69]. This study however, included only 3 year olds and
excluded those with recurrent episodes of conductive hearing loss (which is often unilateral)
[42].

The commonest risk factors shown to be significantly associated with hearing loss by this
study, includes history of neonatal fever (24.6%), ear pain (23.7%) and neonatal convulsions
(11.4%). This is comparable to the results obtained by several other studies [36, 43, 44, 45].
Post natal infections (which may present with neonatal fever and/or convulsions) such as
group B streptococcal sepsis in the neonates, bacterial meningitis, mumps, rubella and
rubeola all cause SNHL [20]. Deafness occurs in about one third of children with rubella [36].
Meningitis is one of the most common causes of acquired hearing loss with deafness
occurring in some children with bacterial meningitis [37]. A study done amongst Sudanese
children revealed hereditary factors (due to intermarriages of close relatives), damaging
medication (quinine), and infections (especially meningitis) as the causative factors of the
needlessly high prevalence of hearing impairment [46]. Chronic ear infections are the most
common cause of hearing loss among Nigerian children, with as many as one in three
children presenting at an otology clinic in Ife, being diagnosed with middle ear infection (one
in four of which suffer from hearing loss) [32]. The children often present late at the health
facilities with complications such as hearing loss because of poverty [32]. Otitis media with
effusion (OME) is more common in children than adults because of their shorter, more
horizontal, straighter Eustachian tube (making it easier for bacteria to enter). The tube is

floppier and the opening is thinner [47]. Also their relatively immature immune system
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makes them more susceptible to upper respiratory tract infections and consequently, OME
[47]. Trauma (both direct and indirect) is also an important cause of CHL [36, 37]. Severe
hyperbilirubinaemia is a strong risk factor for SNHL [21, 36, 43, 45]. Periods of neonatal
apnoea and hypoxia strongly predispose to subsequent hearing loss [48]. Low birth weight
increases the risk of hearing loss. The growth of the foetus during pregnancy, not the duration
of the pregnancy, determines the hearing development [32]. The risk of hearing loss is greater
in children weighing less than 1.5kg [32]. Conversely, premature birth has been reported to
lead to hearing loss in 5% of cases [34]. These and other associated factors, including preterm
delivery, low birth weight and prolonged labour were however, not shown to be significantly
associated with hearing impairment by this study [36, 43, 33, 45].

The study showed a strong association between hearing impairment and poor school
performance. About 50% of the pupils who failed the school performance test had impaired
hearing. Similarly, a study done among pupils in Ilorin showed a significant association
between the hearing thresholds of pupils and their school performance [6]. Daud et al [23]
reported that among Malaysian school children, hearing loss was significantly associated with
poor academic performance. Martinez-Cruz et al reported that children with unilateral SNHL
presented with lower intelligence coefficients than those with normal hearing [49]. Some
authors reported a significant association between poor school performance and varying
degrees and types of hearing loss; and that the difference between language-age equivalence
and chronological age increased sharply with age [50, 51]. Some other authors reported that
children with hearing loss scored far below the hearing children, especially on language and
language related items and they showed more behaviour, academic and psychosocial
problems than hearing children [78]. This is comparable to the findings of several other
studies [2, 3, 7, 8, 10, 11, 42, 37, 52, 53]. Unilateral hearing loss can impair a person’s ability

to localize sounds (e.g determine where traffic is coming from) and distinguish sound from
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background noise in noisy environments. This is important in learning in a classroom
environment [34]. In the classroom, undetected hearing loss is more common than teachers
realize. Slight, mild and unilateral hearing loss are not ‘loudness’ problems per se, but are
distortion and clarity problems which negatively impact the speech signal [38]. In these
situations, the teachers voice may be audible (loud enough) but not intelligible (not clear).
Children with these hearing profiles will respond when their name is called, yet will confuse
or not discern distinctive sounds needed for reading and language skills [38]. Bilateral
hearing loss has been shown to more severely affect the acquisition of language skills and
thus school performance [8, 37, 43]. Though more children with bilateral hearing impairment
failed the school performance test (79.6%) than those with unilateral hearing impairment
(72.7%), the difference was not statistically significant (p=0.306). The study done by
Olusanya et al [5] similarly reported that the association was not statistically significant.

Early detection of hearing loss, prompt treatment and rehabilitation of school children
facilitates better language development and thus, school performance [11, 54]. In a
retrospective study involving 5 year olds, Moeller reported better verbal reasoning skills in
those who were enrolled earlier in intervention services than those who enrolled later [54].
Most of the children with hearing impairment would benefit from medical and surgical
treatment, hearing aids fitting and speech therapy [8, 19, 20]. Thus, the need for early
detection cannot be overemphasized. Prompt and appropriate referral for effective treatment
and rehabilitation would minimize disability and enhance the child’s total development [11].
In developed nations, screening starts at birth and children are screened at first entry into
school, every year from kindergarten through the 3rd grade, 7th grade, and 11th grade and
upon grade repetition [43, 52]. However, in most developing countries like Nigeria,
provisions for hearing screening in schools are lacking, due to the collapse of the School

Health Program in the country. If the present initiatives in enhancing the School Health
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Program in Nigeria are not improved upon and sustained, the prevalence of hearing
impairment in children may continue to rise and the economic and social consequences on the
child, family and nation may become worse. To curb this trend, educating the public about
the causes, effects, treatment and preventive measures of hearing impairment becomes
imperative. This study was limited to those children present at school on days of study and
thus, those that were not present in school during the study period were not evaluated.
Besides, information on risk factors associated with hearing impairment was based on history
alone and should be taken with caution.

CONCLUSIONS

The prevalence of hearing impairment in primary school children in Port Harcourt was found
to be 29.4%. This was significantly higher among the older children and in females. Hearing
impairment was more prevalent in children in public than private schools. Conductive
hearing loss (CHL) was the commonest type of hearing impairment seen. Moreover, hearing

impairment was significantly associated with poor school performance.

Routine hearing screening should be carried out in school children for early detection of
hearing impairment. This should be implemented as an integral part of the school health
program and should be repeated yearly. Public health education about the causes, effects,
treatment and preventive measures of hearing impairment should be emphasized at all levels
and possibly incorporated into other existing preventive health care programs. Exclusive
breastfeeding, improving hygiene, noise reduction, avoiding smoking and overcrowding
should be promoted to reduce recurrent ear infections and thus hearing impairment.
REFERENCES

1. Karatas E, Karilikama M, Mumbuc S. Auditory functions in children at schools for the

deaf. J Natl Med Assoc 2006; 98: 204-210.

21



427

428

429

430

431

432

433

434

435

436

437

438

439

440

441

442

443

444

445

446

447

448

449

450

451

2. Mathers C, Smith A, Cancher M. Global burden of hearing loss in the year 2000. WHO,

Geneva. 2003. http.//www.who.int/healthinfo/statistics/bod_hearingloss.pdf

W

. Olusanya BO. Hearing impairment prevention in developing countries: making things
happen. Intl J Paediatr Otorhinolaryngol 2000; 55(3):161- 171.
4. Prasansuk S. Incidence/prevalence of sensorineural hearing loss in Thailand and southeast
Asia. Audiology 2000;39(4):207-11
5. Olusanya BO, Okolo AA, Tjaduola GTA. The Hearing profile of Nigerian school children.

Intl J Paediatr Otorhinolaryngol 2000; 55 (3): 173-179.

)

. Ologe FE, Ernest SK. Screening audiometry in a private primary school in Ilorin. Nig J

Paediatr 2002; 29(3):96.

-

. American Speech-Language Hearing Association. Audiological assessment of children -

birth to 5 years of age. 2000. Rockville. http:-www.asha.org/

8. Haddad J. Hearing loss. In: Behrman RE, Kliegman RM, Jenson BH. Eds. Nelson
Textbook of Paediatrics, 17" ed. W.B Saunders Company, Philadelphia 2004: 2129-
2135.

9. March of Dimes. Quick references and fact sheets: Hearing impairment. 2008.
http:www.march of dimes.com.

10. Olusanya BO, Okolo AA, Aderemi AA. Predictors of hearing loss in school entrants in a
developing country. J Postgrad Med 2004; 50 (3):173-179

11. New York State Department of Health. Chapter III. Assessment methods for young

children with communication disorders. In: Clinical Practice Guidelines: Report of the

Recommendations, Communication Disorders, assessment and Intervention for young

children. New York 2006:1-17.

http:www. health. state.ny.us/community/infants_children/early_intervention/disorders/ch3

_ptS.htm

22



452

453

454

455

456

457

458

459

460

461

462

463

464

465

466

467

468

469

470

471

472

473

474

475

476

12. Hendrix RA, Berry GA. The Effects of Pollution on Hearing and Balance.
html://members.aol.com/tiermensch/pollutionhearing.html copyright 1999(revised 2004).

13 Goines L, Hagler L. Noise pollution: a modern plague. S Afr Med J 2007; 100 (3) :287-
294.

14. Dennis MJ, Neely GJ . Basic Hearing Tests Otolaryngol Clin North Am 1991;24 : 253-
295.

15. Bellman S, Vanniasegaram I. Testing Hearing in Children. In : Kerr AG, Adams DA,
Micheal J Eds. Scott-Brown’s Paediatric Otolaryngology.6™ ed.Cinnamond.1997;6:73-88.

16. Akani NA, Nkangineme KEO. The school health program In: Azubuike JC,

Nkangineme KEO Ed. Pediatrics and Child Health in a tropical region. 2™ ed. African
Educational Services Owerri, Nigeria. 2007; 47-55.

17. Ojugo Al Status of Health School Appraisal Services for primary school children in Edo
state, Nigeria. Intl Electronic Journal of Health Education. Benin City, Nigeria 2005:1-2

18. Muga E. Screening for disability in a community: The ‘ten questions’ screen for children,
in Bondo, Kenya. Afr Health Sc. 2003;3 :33-39.

19. Adams DA. Management of the hearing impaired child. In: Kerr AG, Adams DA,
Micheal J Eds. Scott-Brown’s Paediatric Otolaryngology,6™ ed. Cinnamond.1997;6:178-
190.

20. National Institute on Deafness and other Communicative Disorders. Healthy Hearing
2010. Hearing Health Progress Review NIH 2004.
http:www.nidcd.nih.gov/health/healthyhearing/

21. Taha AA, Pratt RS, Farahat TM, Abdel-Rasoul GM, Albtanony MA, ELrashiedy AE et

al. Prevalence and Risk Factors of hearing impairment among primary school children in

Shebin El-kom district, Egypt. Am J Audiol 2010; 19: 46-60.

23



477

478

479

480

481

482

483

484

485

486

487

488

489

490

491

492

493

494

495

496

497

498

499

500

22. Mourad MI, Fargaly NF, Mohamed HG. Hearing impairment: is it a public health
problem among primary school pupils in Alexandra? J Egypt Public health Assoc. 1993;68:
703-26.
23. Daud MK, Noor RM, Rahman NA, Sidek DS, Mohamad A. The Effect of mild hearing
loss on academic performance in primary school children. Intl J Paediatr Otorhinolaryngol.
2010; 74(1): 67-70.
24. Prescott CA, Kibel MA. Ear and hearing disorders in rural grade 2(sub B) school

children in the Western Cape. S Afr Med J 1991; 79: 90-3.
25. Corso J. Aging and auditory thresholds in men and women. Archives of Environmental
health. 1963;6: 350-356.
26. Cassidy J, Dity K. Gender differences among newborns on a transient otoacoustic
emissions test for hearing. J] Musical Therapy 2001; 37:28-35.
27. Sato et al. Sexual dimorphism and development of the human cochlea. Acta

Otolaryngologica 1991;111: 1037-1040.

28. Morlet T et al. Development of cochlear active mechanisms in humans differs between
gender. Neuroscience letters.1996; 220:49-52.

29. Sorri M, Rantakallio P. Prevalence of hearing loss at the age of 15 in a birth cohort of
12,000 children from northern Finland. Scandinavian Audiology 1985;14: 203-207.

30. Phillips M, Lurito J. Temporal lobe activation demonstrates sex-based differences during
passive listening. Radiology; 220:202-207.

31. Mc Cook A. More girls developing a form of hearing loss. Reuters health. Posted Dec
2010.http//www.reuters.com/article/2010/12/27us-hearing-loss

32. Press, hear-it. Archives 2008. .http://www.press.hear-it.org/list.dsp?area=125Q

24



501

502

503

504

505

506

507

508

509

510

511

512

513

514

515

516

517

518

519

520

521

522

523

524

33. Olusanya O, Okpere E, Ezimokhai M. The Importance of Social Class in Voluntary
Fertility Control in a developing Country. West Afr J] Med 1985; 4(4); 205-12.
34 . Wikepedia, the free encyclopedia. Hearing impaiment.

http:/fen.wikepedia.org/wiki/hearing-impairment. 34

35. Akinpelu OV, Amusa YB. Otologic diseases in Nigerian children. Int J Otorhinolaryngol
2007; 7: 1.
36. Adams DA,The Causes of deafness. In: Kerr AG, Adams DA, Micheal J Eds. Scott-

Brown’s Paediatric Otolaryngology.6™ ed. Cinnamond. 1997:6: 61-72.

37. Chan KH. Sensorinearal hearing loss in children:Classification and Evaluation.

Otolaryngol Clin North Am 1994; 27:473-5.

38. Ulrich LM. ADHD/ADD or hearing loss? www.health
articles.org/adhd_add_hearing_loss_071304.html
39. Pittmann AL, Stelmachowicz PG. Hearing loss in children and adults. Audiometric

configuration, asymmetry and progression. Ear Hear, 2003;24 (3):198-205.

40. Bastos I, Mallya J, Ingvarsson L, Reimer A, Andreasson L. Middle ear disease and
hearing impairment in northern Tanzania. A prevalence study of school children in the

Moshi and Monduli districts. Intl J Paediatr Otorhinolaryngol. 1995; 32(1):1-12.

41. Seely DR, Gloyd SS, Wright AD, Norton SJ. Hearing loss- Prevalence and risk factors

among Sierra Leonean children. Archives of Otolaryngology- Head Neck Surg. 1995;

121:853-8.

25



525

526

527

528

529

530

531

532

533

534

535

536

537

538

539

540

541

542

543

544

545

546

547

42. Kiese-Himmel C, Schroff JKE. Identification and diagnostic evaluation of hearing
impairment in early childhood German-speaking infants. Ear Arch Otorhinolaryngol 1997;

254(3):133-9.

43. Berman S, Chan K. Ear, Nose and Throat. In: Levin MJ, Hay WW, Groothins JR,
Hayward AR. Eds. Current Paediatric Diagnosis and Treatment, 13™ ed. Appleton and

Lange, 1997:403-415.

44. Bergman I, Hirsch RP, Fria TJ, Shapiro SM, Holzman I, Painter MJ. Causes of Hearing

loss in the high risk premature infant. J Pediatr 1985; 106: 95-101.

45. Gerber SE. Review of a high risk register for congenital or early-onset deafness. Br J
Audiol 1990;24 :347-356.
46. Maisoun AM, Zakzouk SM. Hearing screening of neonates at risk.Saudi Med J 2003;

24(1): 55-57

47. Cleveland clinics. Hearing loss in children.
hitp://www.myclevelandclinic.org/head_neck/patients/audiology/hearing_loss_in_children.
48. Salamay A, Eldredge L, Tooley WH. Neonatal status and hearing loss in high risk

infants. J Pediatr 1989:114:847-852.
49. Martinez-Cruz CF, Poblario A, Conde-Reyes MP. Cognitive performance of school

children with unilateral sensorineural hearing losss. Arch Med Res. 2009;40(5):374-9.

26



548

549

550

551

552

553

554

555

556

557

558

559

560

561

562

563

564

565

566

567

568

569

570

571

572

50. Davis JM, Sheperd NT, Stelmachowicz PG, Gorga MP.Characteristics of hearing —
impaired children in the public schools: part II- psychoeducational data. J Speech Hear

Disord. 1981;46(2):130-7.

51. Blair JC et al. The effects of mild SNHL on academic performance of young school-age

children. Volta review; 87 (2):87-93.

52. American Speech-Language-Hearing Association. Guidelines for Audiologic Screening.

Rockville. MD: the Association.1997:1-15. http.www.asha.org

53. NICHY. General information about Disabilities.(GR3)2002:1-8. A publication of the
National  Dissemination Center for Children  with  Disabilities.  2002.

http://www.nichy.org/index.html

54. Moeller M. Early intervention and language development in children who are deaf and
hard hearing. Paediatrics 2000; 106(3):1-9.

APPENDIX i

QUESTIONNAIRE

Child’s History

Name-

Date of birth- (Dd/M/Yr) Age- (years)

Sex: M/F

Home address (not P.O. Box) :

Phone no.:
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590

591

592

593

594

595

596

597

Pregnancy history

Any rash? Yes No
Fever? Yes No

Any other problems?

Duration of pregnancy in months:
If premature, what was the duration of the pregnancy?

Delivery (Birth)

Normal (vertex) delivery Yes No

Breech (buttocks) delivery Yes No

Caeserean section (C/S) Yes No
-Emergency C/S

-Elective (planned) C/S

Labour lasted more than 24 hours?  Yes No
Difficult delivery? Yes No
Place of birth

What was the birth weight? (Kilograms)

Did the child cry well immediately after birth?

What problems did he/she have after birth?

-Jaundice? Yes No
-Convulsion? Yes No
-Fever? Yes No

At what age did he/she smile?

At what age did he/she sit without support?

Normal/Premature
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599

600
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602

603

604

605

606

607

608

609

610

611

612

613

614

615

616

617

618

619

620

621

622

At what age did he/she crawl?

At what age did he/she walk without help?

At what age did he/she speak?

Has he/she had any illness, accidents or operations? Yes
If yes, list the problems and the age at which they occurred:
Problem Age

1.

2.

3.

4.

Has he/she ever had?

Ear pain? Yes No
Ear discharge? Yes No
Difficulty in hearing? Yes No
Difficulty speaking or being understood? Yes No
Others

Family history

Father’s occupation:
Mother’s occupation:
Parent’s educational attainment:
Father Mother
No formal education
Primary 6

Basic 9/Junior Secondary School Class 3

No
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624

625
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627

628

629

630

631

632

633

634

635

636

637

638

639

640

641

642

643

644

645

646

647

West African School certificate/SSCE
Teacher Training College
Technical Education, OND/HND

University Degree

Any family history of deafness (hearing impairment/loss)?

APPENDIX ii
FINDINGS

Physical Examination:

General:

Height:__ (metres) Weight:
ENT profile:

Rhinorrhoea Yes
Enlarged turbinates Yes
Engorged turbinates Yes
Enlarged tonsils Yes
Pre-Auricular sinus Yes
Others

External Ear Profile:

Otoscopy:

Cerumen Yes
Debris Yes
Foreign body Yes
Mucoid discharge Yes
Normal Yes

(Kilograms)
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649
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652

653

654

655

656

657

658

659

660

661

662

663

664

665

666

667

668

669

670

671

672

Tympanic Membrane Findings:

Dull Yes No
Hyperaemia Yes No
Perforation Yes No
Scar Yes No
Retracted/Bulging Yes No
Normal Yes No
Audiometry:

Frequency (kHz) Hearing threshold (dB)-left ear Hearing threshold-right ear
0.5

1

2

4

Pure tone aver age in worse ear:

Passed test (<15dB): Failed test (>15dB):

Degree of hearing loss, if any:
-Slight (16-25 dB HL)

-Mild (26-40 dB HL)
-Moderate (41-70 dB HL)
-Severe (71-95 dB HL)

- Profound (>95 dB HL)

Air conduction threshold: Normal/Abnormal

Bone conduction threshold: Normal/Abnormal
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673

674

675

676

677

678

Air-Bone gap:

Type of hearing loss:

Last school year’s examinations average score (over 3 terms):

Class mean score:

Pass (>-2SD):

Fail (<-2SD):
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