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Abstract  

 

Background: Nigeria reportedly has one of the highest incidences of congenital hearing loss and the Universal 

Neonatal Hearing Screening (UNHS) offers a potential for early detection and intervention.  

Objectives: To determine the awareness and acceptability of newborn hearing screening among the antenatal 

clinic attendees of a Nigerian Teaching Hospital. 

Methods: This study was a cross-sectional survey among the pregnant women attending the antenatal clinic. 

Data were obtained using semi-structured interviewer-administered questionnaire  

Results: A total of 114 women aged 18 and 45 years participated in the survey; 51/114 (44.7%) were aware of 

hearing screening with most of them 39/51 (76.5%) having health workers as their first source of knowledge. A 

high acceptance rate was obtained among 97/114 (85.1%), and this was notably independent (p = 0.399) of 

awareness; 14/114 (12.2%) rejected UNHS and the commonest reason for rejection was lack of enough 

information among 10/14 (71.4%) on the existence and use of UNHS. Health care workers were the commonest 

source of information [39/51(76.5%)]. A majority [51/58 (87.9%)] thought that the best time to initiate treatment 

is early in life, before speech development, only 4/114 (3.5%) had relatives who had ever undergone UNHS and 

all were done abroad.  

Conclusions: Less than half of the participants attending ANC were aware of hearing screening and acceptance 

was high despite this low awareness rate. Parental awareness appeared to depend on contact with healthcare 

workers. Community education may increase awareness and demand for UNHS. 
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Introduction 

 

Hearing impairment in early life could 

negatively affect hearing, development and 

cognitive functions and these, in turn, may 

limit an individual’s capability to achieve life 

potentials. [1] The diminished ability to get 

employed and accomplish duties, because of 

hearing loss may also result from life-altering 

stigmatization. [1,2] Hearing impaired 

individuals in developed countries have 

significantly lower income up to a difference 
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of 40-45% compared to those without hearing 

loss. The impact is much more in the 

developing countries. [3] 

 

Hearing loss is the commonest birth defect of 

any sense organ. [4] The prevalence of hearing 

loss is 1-3 per 1000 live births in developed 

countries whereas it is commoner in the 

developing countries with a prevalence of 4-6 

per 1000 live births.[5] Nigeria has one of the 

highest incidences of sensorineural deafness in 

infancy. [5, 6] 

 

Neonatal hearing impairment is mainly 

sensorineural and the cause could be either 

genetic or acquired. The genetic causes are 

responsible for 50% of newborn hearing losses 

and 15% of these occur as part of several 

syndromes which include Alport, Pendred, 

Treacher Collin, Usher and Waardenburg 

syndromes. The other genetic causes of 

newborn hearing loss are not associated with 

syndromes; mutations in gene loci that code 

for plasma membrane proteins like connexin 

26 are responsible for this kind of hearing loss. 
[7] This non-syndromic hereditary deafness is 

also associated with impairment in potassium 

and fluid homeostasis in the inner ear. [8] 

Acquired hearing loss is mainly sensorineural 

and result from in-utero complications or 

conditions occurring in the neonatal period. 

The causes of acquired congenital hearing loss 

include intrauterine infections such as 

cytomegalovirus, HIV, toxoplasmosis, herpes 

simplex, syphilis and rubella. Other 

contributory conditions include prematurity 

and low birth weight, hypoxic-ischemic 

encephalopathy, maternal diabetes mellitus 

and maternal hypertension. The risk factors 

for hearing loss of neonatal onset include 

sepsis, meningitis, oxygen therapy and drugs 

used in the neonatal intensive care unit 

(NICU) such as aminoglycosides and 

frusemide.[7,8] Neonatal hyperbilirubinaemia 

caused by Glucose-6-Phosphate 

Dehydrogenase deficiency and Rhesus 

isoimmunisation can also be complicated by 

neonatal hearing loss. [9] Hearing loss due to 

prolonged exposure to noise within the NICU 

has been an issue of debate in contemporary 

paediatrics practice. [10] The main sources of 

high sound pressures which predispose to 

NICU-onset hearing loss include equipment 

alarms, such as that produced by mechanical 

ventilators and sound from conversations 

between healthcare professionals close to the 

incubator especially when the incubator door 

is open. [11] Screening has been shown to 

drastically reduce the prevalence of 

preventable disease conditions and ameliorate 

their effects through early initiation of 

treatment. [12] 

The age at which hearing loss in children is 

detected by parents and caregivers, in places 

where UNHS is not available, has been 

reported to be well over two years, and 

sometimes as late as six years in some parts of 

sub-Saharan Africa. [13] The rate of diagnosis of 

hearing impairment among infants has 

doubled between 2006 and 2012 with the 

introduction of the UNHS. This has resulted in 

increased enrolment in early intervention 

services for infants diagnosed with hearing 

impairment from 55.4% to 61.7%.[14] Hospital-

based neonatal screening pilot projects done in 

Nigeria, have confirmed the feasibility of 

UNHS.[6] 

Parental attitude has been shown in studies, to 

have a significant impact on screening uptake 

as well as follow-up compliance.[5,15] The 

health facility where the survey was 

conducted is poised to initiate the UNHS; an 

assessment of its acceptability was therefore 

imperative as part of feasibility checks for the 

program. Therefore, this study was aimed at 

determining the awareness of neonatal 

hearing loss and acceptance of the UNHS 

among pregnant mothers attending an 

antenatal clinic.   

 

 

Methods 

 

This study was a cross-sectional survey 

conducted at the Antenatal Clinic of the 

Babcock University Teaching Hospital 
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(BUTH), Ilishan-Remo, located in Ogun state, 

South-west Nigeria. The study population 

included pregnant women who were 

attending the antenatal clinic and within the 

ages of 18 to 45 years. Women with emergency 

pregnancy complications and those who failed 

to consent were excluded. 

The minimum sample size was determined 

using the Leslie Kish formula for estimating a 

single proportion.[16] The prevalence of hearing 

loss among low-risk neonates of 6.3% 

previously obtained from a study by Botelho et 

al was applied to the formula  N=z2pq/d2  and 

a minimum sample size of 100 was obtained 

after adding 10% for non-response. [17] 

 

Data were obtained by systematic random 

sampling, over a six-month period with the 

aid of semi-structured pre-coded interviewer-

administered questionnaire designed by the 

authors. The number of new antenatal clinic 

bookings in the previous year (348) was used 

as the total population, although the total 

antenatal clinic attendance for the previous 

year was 2880; this was done to prevent 

sampling a woman twice. Then, the minimum 

sample size calculated above as well as the 

total population was used to create a sampling 

fraction, i.e every third consecutive pregnant 

woman. The first unit was arrived at by 

picking the last digit of a computer-generated 

random number. The questionnaire contained 

sections on socio-demographic data, such as 

age, occupation and educational level using 

open-ended questions, while the sections on 

awareness, acceptance and perception of 

effects of hearing loss and management of 

hearing loss were structured with ‘yes’, ‘no’, 

and ‘don’t know’ options. The study including 

the nature of the questions to be asked was 

explained to the participants by the 

investigators and trained assistants using the 

participant information forms, and informed 

consent was obtained before the interview; the 

two procedures were carried out in separate 

consulting rooms.  

Each interview lasted 20 minutes on the 

average. The educational levels were stratified 

according to the definitions in the National 

Policy on Education (2004) into ‘primary’, 

‘secondary’ and tertiary levels.[18]The highest 

level of education completed was considered 

as ‘educational level' in this study.  The 

occupation was stratified using a 

modification(according to job description) of 

the levels of skills by the International 

Classification of Occupations (ISCO-08).[19] 

Participants who had no income yielding 

employment were regarded as ‘unemployed’, 

while participants in the ISCO skill level 1 

(office assistants, office cleaners, freight 

handlers, garden labourers and kitchen 

assistants, which require only primary 

education) were placed in the category 

‘unskilled.’The ISCO skill levels 2 and 3 (bus 

drivers, secretaries, butchers, fashion 

designers, hairdressers, police officers, shop 

managers, medical laboratory technicians, 

radiographers, broadcast and recording 

technicians, occupations requiring secondary 

education and higher education of up to 3 

years) were categorized as ‘skilled’ and the 

ISCO skill level 4 (professionals and 

managers-medical practitioners,  specialized 

nurses, musicians, secondary school teachers, 

whose work requires higher education of 3-6 

years), were categorized as ‘professionals’.     

   

Participants' information was stored in a 

password-secured personal computer 

assessable only to the principal investigator. 

The collected data were analyzed using the 

Statistical Software Package for Social Sciences 

(SPSS) version 14.0 (Chicago, Illinois). 

Frequency tables were made and numerical 

data expressed as mean (standard deviation). 

The student t-test was used to compare the 

mean values of continuous variables while the 

Chi-Square test was used for the comparison 

of proportions of categorical variables. The 

level of statistical significance was set at a p-

value of less than 0.05. 

 

Ethical considerations 

Ethical clearance was obtained from the 

Babcock University Health Research Ethics 
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Committee (BUHREC), prior to the 

commencement of the study.  

 

 

Results 

 

A total of 120 questionnaires were 

administered, One hundred and fourteen 

questionnaires were correctly completed and 

retrieved, giving a retrieval rate of 114/120 

(95.0%). The other 6 were not completely 

filled. 

Table I shows that a minority 51/114 (44.7%) 

were aware of hearing screening with most of 

them [39/51 (76.5%)] reporting health workers 

as their first source of information. Only 4 

(7.8%) of the 51 participants who were aware 

of hearing screening or 4/114 (3.5%) of the 

study population had family members who 

had ever had hearing screening done. All the 

reported screening (100%) were carried out 

outside Nigeria.  

Table II highlights the determinants of 

awareness of hearing screening. The mean age 

of participants who were aware and those not 

aware of hearing screening programmes were 

comparable (p = 0.900). The educational level 

attained (p = 0.786), occupation (p = 0.156), 

proximity to the study centre (p = 0.356) or use 

of a mobile phone (p = 0.421), were not 

significantly associated with the participants’ 

level of awareness of UNHS.  

Table III shows that the participants’ levels of 

awareness of UNHS did not significantly 

affect their perception of the possibility of the 

existence of hearing loss at birth (p = 0.430); or 

the possibility of hearing loss at birth having 

effects on the quality of life (p = 0.915). 

 

 

 
Table I: Awareness of newborn hearing screening among ANC attendees 

 

Variables  Frequency (%) 

Awareness (n=114) Yes 51 (44.7) 

 No 63 (55.3) 
Source of information (n = 51) Friend 6 (11.8) 
 Family 4 (7.8) 
 Health worker 39 (76.5) 
 Social media network 2 (3.9) 

Has family member ever screened 
(n = 51) 

Yes 4 (7.8) 

 No 47 (92.2) 
Where was screening done (n = 4) Nigeria 0 (0.0) 
 Abroad 4 (100.0) 
(n = Total population) 

 

A significantly higher proportion of these 

respondents who were aware of neonatal 

hearing screening thought that hearing 

loss can impair hearing at school (p = 

0.017) and disturb speech development (p 

< 0.001). However, this was not the case 

when impaired intelligence was 

considered (p = 0.578).  Table III also 

shows that a significantly higher 

proportion of the respondents who were 

aware of newborn hearing screening 

believed that hearing loss was treatable 

(p<0.001), awareness of UNHS had no 

effect on knowledge of hearing 

rehabilitation; surgery (p = 0.516), drug 

treatment (p = 0.809), use of hearing aid 

(p=0.385) or teaching the child to hear (p = 

0.263). 

Most of the respondents [51/58 (87.9%)] 

thought that the best time to treat hearing 

loss is early in life, before the development 

of speech. This perception was, however, 

significantly influenced by the awareness 

of hearing screening (p = 0.006). 

In Table IV, most participants were 

unaware of neonatal hearing screening 
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but this finding did not significantly affect 

their perception of the importance of 

hearing screening in the newborn (p = 

0.074) and the acceptance of newborn 

hearing screening (p = 0.399).  

 
Table II: Factors associated with awareness of Universal Neonatal Hearing Screening 

 

Variables Awareness Statistics 

  Yes (n=51) No (n=63)  

Educational level Primary (2) 1 (2.0) 1 (1.6) X2 = 0.680 

 Secondary (53) 22 (43.1) 31 (49.2) df = 2 

 Tertiary (59) 28 (54.9) 31 (49.2) p = 0.786 

     

Occupation Unemployed ( n = 20) 9   (17.6) 11 (17.5) X2 = 5.277 

 Unskilled (n = 41) 21 (41.2) 20 (31.7) df = 3 

 Skilled (n = 34 10 (19.6) 24 (38.1) p =0.156 

 Professional (n = 19) 11 (21.6) 8(12.7)  

     

Place of residence < 5km ( n = 66) 31 (60.8) 35 (55.6) X2 = 0.316 

 >5km (n =48) 20 (39.2) 28 (44.4) p = 0.356 

     

Mobile phone use Yes (n = 111) 49 (96.1) 62 (98.4) X2 = 0.599 

 No (n = 3) 2 (3.9) 1 (1.6) p = 0.421 

Figures in parentheses are percentages of the total in the respective columns 

Table IIIa: Perception of new-born hearing loss, its effects, prevention and treatment-depth of knowledge 
 

Perception of the impact of 

Hearing Loss  

Aware of 

HS 

(n=51) 

Not aware of HS 

(n=63) 

Statistics 

Can a newborn have hearing 

loss 

   

Yes (n =90)  

43 (84.3) 

 

47 (74.6) 

 

X2 = 1.642 

No (n = 20) 7 (13.7) 13 (20.6) df = 2 

Do not know (n = 4) 1 ( 2.0 ) 3 (4.8) p = 0.430 

    

Does hearing loss have any 

effect on the newborn 

   

Yes (n = 69)  

 

30 (58.8) 

 

 

39 (61.9) 

 

 

X2 = 0.244 

No (n = 8) 4 (7.9) 4 (6.4) df = 2 

Do not know (n = 37) 17 (33.3) 20 (31.7) p = 0.915 

Figures in parentheses are percentages of the total in the respective columns 

 

The commonest reason for acceptance of 

hearing screening was for early detection of 

hearing loss among 57/114 (50.0%), while the 

most important reason for rejection of 

newborn hearing screening was the lack of 

enough information about the existence of 

such service observed among 10/14 (71.4%). 

 

 

Discussion 

 

The results of this hospital-based survey 

among antenatal clinic attendees revealed that 

less than half (44.7%) of the participants were 

aware of universal neonatal hearing screening. 

This proportion, although higher than the 
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22.5% obtained from an earlier similar study 

carried out in Benin City, southern Nigeria, is 

lower than 89.2% observed by Gavender et al 

in a similar study among antenatal clinic 

attendees in a South African setting where 

UNHS is readily available.[20,21] Only  3.5% of 

the participants had family members whose 

children ever had a hearing screening at birth 

and all of these were carried out outside 

Nigeria;  this finding gives an impression that 

knowledge of hearing screening depends on 

the availability of this service. Screening for 

hearing loss in the newborn is yet to be 

incorporated into the primary health care 

programme in Nigeria, even though, hearing 

loss and deafness are recognised public health 

problems.[13] 

 
Table IIIb: Perception of new-born hearing loss, its effects, prevention and treatment-depth of knowledge 
 

Knowledge of the effects of 
Hearing Loss 

Aware of HS 
(n=51) 

Not aware of 
HS (n=63) 

Statistics 

Impaired intelligence    
Yes (n =46) 23 (45.1%) 23 (37.7%) X2 = 1.265 
No (n = 20) 7   (13.7%) 13 (21.3%) df = 2 

Do not know (n = 46) 21 (41.2%) 25 (41.0%) P = 0.578 
    
Impaired hearing at school    
Yes (n = 76)  

41 (80.4%) 
 
35 (55.6%) 

 
X2 = 7.715 

No (n = 11) 3 (5.9%) 8   (12.7%) df = 2 
Do not know (n = 27) 7(13.7%) 20 (31.7%) P = 0.017 
    
Impaired speech development    
Yes (n = 62)  

47 (92.2%) 

 

15 (23.8%) 

 

X2 = 53.549 
No )n = 29) 1   (2.0%) 28 (44.4%) df = 2 
Do not  know (n = 23) 3   (5.8%) 20 (31.7%) P = <0.001 
    
Is the treatment of newborn 

hearing loss possible? 

   

Yes (n = 58) 3   (5.8%) 13 (20.7%) df = 2 
No (n = 16) 11 (21.6%) 29 (46.0%) P < 0.001 
Do not know (n = 40) 21 (41.2%) 25 (41.0%) P = 0.578 
Figures in parentheses are percentages of the total in the respective columns 

 
The developed countries of Europe and 

America have made neonatal hearing 

screening mandatory, as a routine care plan 

for newborn evaluation. [14] The participants' 

awareness of hearing screening in this study 

did not depend on educational status, a 

finding which contrasts a report from an 

earlier study in the United States (involving 

male and female parents) where higher levels 

of parental education were reported among 

parents who were aware of UNHS. [22] 

Awareness of neonatal hearing screening in 

this study had no relationship with the 

participants’ knowledge of the causes or 

effects of hearing loss. A report from South 

Africa reported a similar finding, where 

although 89.2% of the mothers knew that their 

newborns could be screened at birth; 60.8% 

had the belief that hearing loss in children was 

mystical while 55.9% felt that it was a 

consequence of ‘curses’ from their enemies. [23] 

The majority of the participants in this study 

thought that the best time to commence 

treatment is in early childhood, before the 

development of speech. Early identification 

and treatment of the hearing impaired child 

give the greatest benefit as regards prevention 

of speech, learning and psychological effects. 
[13,23] Studies have also shown that infants who 

had intervention by the age of six months or 

earlier, develop normal speech and 

language.[24] Fulcher, et al. found that the early 
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identified children significantly outperformed 

the late identified children at all ages and for 

all severities of hearing loss. [23] 

 
Table IIIc: Perception of new-born hearing loss, its effects, prevention and treatment-depth of knowledge 
 

Knowledge of 
treatment options 
for newborn 
hearing loss 

 Aware of HS 
(n= 37) 

Not aware of HS  
(n = 21) 

Statistics 

Surgery Yes (n=42) 25 (67.6) 17 (81.0) X2 = 1.646 

 No (n=9) 6 (16.2) 3 (14.3) df = 2 
 Don’t Know (n=7) 6 (16.2) 1 (4.8) p = 0.516 
     
Drugs Yes  (n=9) 5 (13.6) 4 (19.0) X2 = 7.753 
 No  (n=26) 16 (43.2) 10 (47.7) df = 2 

 Don’t know (n=23) 16 (43.2) 7 (33.3) p = 0.809 
     
Hearing aid Yes (n=50) 31 (83.8) 19 (90.5) X2 = 2.447 
  No (n=4) 2 (5.4) 2 (9.5) df = 2 
 Don’t know (n=4 4 (10.8) 0 (0.0) p = 0.385 

     
Teaching the child 
to hear 

Yes (n=6) 3 (8.1) 3 (1.4) X2 = 2.742 

  No  (n=40) 24 (64.9) 16 (76.2) df = 2 
 Don’t know (n=12) 10 (27.0) 2 (9.5) p = 0.263 

     
Timing of 
Treatment 

Before learning 
speech (n=51) 

 
36 (97.3) 

 
15 (71.4%) 

 
X2 =7.918 

 After learning 
speech    (n=6) 

1 (2.7) 5 (23.8) df = 2 

 In  adulthood                  
(n=1) 

 
0 (0.0) 

 
1 (4.7) 

 
p = 0.007 

Figures in parentheses are percentages of the total in the respective columns 

 

Acceptance of UNHS (85.1%) was higher than 

the awareness rate (44.7%) in the present 

study. Similar findings were obtained from 

earlier studies conducted in the Caribbean 

where 96% and 50% showed acceptance and 

awareness respectively and from Benin City 

southern Nigeria, where 76% accepted and 

were willing to pay out-of-pocket for UNHS 

although only 22.5% were aware of the 

existence of such a service.  [20,25] 

This observation suggests a high level of trust 

in the judgement of the health care providers. 

The observation that a healthcare worker was 

the source of knowledge in most of the 

participants in the present study (76.5%) who 

were aware of UNHS, is in support of this 

assertion. In this study, the commonest reason 

for acceptance of the newborn hearing 

screening programme was the fact that it will 

enable the parents to detect hearing loss early 

in life. However, the most common reason for 

rejection of the screening programme was lack 

of sufficient information.  Therefore, 

information affects parental attitude and 

attitude in-turn may affect acceptance of 

UNHS. Reports from earlier studies in Africa 

have revealed that parental attitude affected 

the acceptance and uptake of the UNHS. [5,12,15] 

 

 

Conclusion 

 

Less than half of the participants attending the 

antenatal clinic have heard of hearing 

screening but the acceptance of the screening 

programme was high. Concerted efforts 

should be made at the community level to 

improve awareness of hearing screening as 

parental awareness appeared to depend on 

contact with healthcare providers.   
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Table IV: Participants' knowledge of importance and acceptance of hearing Screening in the newborn  
 

Variables  Aware of HS 
(n=51) 

Not aware 
of HS 
(n=63) 

Statistics 

Hearing Screening 
is important 

 
Yes (n=99) 

 
48 (94.1) 

 
51 (81.0) 

 
X2 = 5.263 

  No (n=10) 3   (5.9) 7   (11.1) df = 2 
 Declined  (n=5) 0   (0.0) 5   (7.9) P = 0.074 
     

Reasons for 
screening 

Preventive purposes                     
(n=61) 

31 (60.8) 30 (47.6) X2 = 2.024 

 To know newborn baseline 
status (n=17) 

6   (11.8) 11 (17.5) df = 2 

 To create awareness                      

(n=36) 

14 (27.4) 22 (34.9) P = 0.377 

     
Acceptance of 
hearing screening 

 
Yes (n=97) 

 
45 (88.2) 

 
52 (82.5) 

 
X2 = 2.180 

 No (n=14) 4   (7.8) 10 (15.9) df = 2 

 Declined (n=3) 2   (3.9) 1 (1.6) P = 0.399 
     
Reasons for 
acceptance (n=97) 

Early detection of hearing loss 
(n=57) 

24 (53.4) 33 (63.5) X2 = 2.294 

 To know baseline status            

(n=33) 

18 (40.0) 15 (28.8) df = 3 

 To ensure that newborn is fine 
(n=6) 

2   (4.4) 4   (7.7) P = 0.415 

 Should be routine                     
(n=1) 

1   (2.2) 0   (0.0)  

     
Reasons for 
rejection (n=14) 

Not necessary                  (n=1) 0 (0.0) 1 (10.0) 
 

X2 = 2.463 

 Financial (n=1) 0 (0.0) 1 (10.0) df = 4 
 Not enough information  

(n=10) 

4 (100.0) 6 (60.0) P = 1.000 

 All newborns can hear      
(n=1) 

0 (0.0) 1 (10.0)  

 Religious (n=1) 0 (0.0) 1 (10.0)  
Figures in parentheses are percentages of the total in the respective columns 
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