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Infant hearing loss is the most 
common congenital sensory 
birth defect, with a prevalence 
of four to six per 1000 live births 
in developing economies1. 

Preliminary reports in South 
Africa suggest that approximately 
seventeen infants are born with, or 
will develop, hearing loss every day. Often referred 
to as the silent epidemic of developing countries 
- because its invisible nature prevents detection 
through routine clinical procedures2,3 - the eff ects 
of hearing loss often only become noticeable 
much later, when secondary symptoms such as 
delayed speech and language development and/
or behavioural problems occur.

Recent national surveys in the private and public 
health care sectors of South Africa reveal that 
approximately 90% of newborns have no prospect 
of having their hearing screened4,5. In the public 
health care sector, which services approximately 
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85% of the population, only one 
in thirteen hospitals off er some 
form of infant hearing screening, 
whilst less than 1% off er universal 
screening6. Yet undetected 
hearing impairment can lead 
to persistent language, speech 
and cognitive delays with far-

reaching social and economic consequences7. 

During the critical fi rst few months of life, an infant 
absorbs and assimilates language from his or her 
environment. As language is the cornerstone of 
literacy and academic performance, children with 
late-identifi ed hearing loss not only face social 
stigmatisation and isolation, but also limited 
educational and vocational outcomes8. The 
income of individuals with hearing loss is reported 
to be 40 to 45% less than the hearing population 
in developed countries and will be even more 
pronounced in developing countries like South 
Africa9. Thus, there are signifi cant health, economic 
and social benefi ts of early hearing screening. 
Recently, the Carel du Toit Centre for Hearing 
Impaired Children developed a new model for 
community-based infant hearing screening in the 
primary healthcare system. Here, we describe our 
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model and present the research outcomes of our 
pilot study which investigated the viability of using 
this new instrument to routinely detect hearing 
loss amongst newborns, within the South African 
context.

Development of a new model for 
community-based infant hearing 
screening

The aim of Early Hearing Detection and Intervention 
(EHDI) programmes is to ensure hearing screening by 
the age of one month, diagnosis of hearing impairment 
by the age of three months and intervention services 
(optimal amplifi cation as well as family-based early 
communication intervention) by the age of six 
months. Infants with hearing loss who receive early 
intervention within the fi rst six to nine months of 
life show signifi cantly better outcomes in speech and 
language development – potentially even comparable 
to their normal hearing peers.10,11,12,13

Infant hearing screening to optimise screening 
coverage and cost-eff ectiveness must be 
appropriate for the context of a developing country. 
In South Africa, Midwife Obstetric Units (MOUs) are 
birthing units run by midwives in communities for 
primary healthcare patients. Although discharge 
at these units usually happens six hours after 
birth - provided both mother and baby are in 
good health - they return to the MOU for postnatal 
follow-ups (often as regularly as every second day). 
These follow-up visits largely focus on umbilical 
care and feeding advice. The postnatal visits were 
therefore deemed to be an ideal platform for 
hearing screening as they allow for a younger point 
of entry, as well as between two to fi ve screening 
opportunities before the infant reaches the age of 
two weeks.

Under a partnership agreement with the Western 
Cape Government: Health, the MOU pilot project 

10 Yoshinaga-Itano, C. (2004). Levels of evidence: universal newborn hearing 

screening (UNHS) and early hearing detection and intervention systems (EHDI). Journal of 
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screening. Ameerican Journal of Audiology, 10(2), 62-64.

12  Kennedy, C., McCann, D., Campbell, M.J., Kimm, L. & Thornton, R. (2005). Universal 

newborn screening for permanent childhood hearing impairment: and 8 year follow-up of a 

controlled trial. Lancet, 355:660-662.

13  Moeller, M.P. (2000). Early intervention and language development in children who are 

deaf and hard of hearing. Pediatrics, 106(3):1-9.

was rolled out in July 2012. We tested the model 
through the implementation of hearing screening 
at three pilot sites namely: Hanover Park, Gugulethu 
and Mitchell’s Plain. Two diff erent models of 
service delivery were utilised. At the Hanover Park 
and Gugulethu facilities, the existing personnel 
involved in the postnatal visits was trained to do 
the hearing screening. Thus, an integrated model 
of service delivery was implemented, with hearing 
screening being performed as part of the standard 
postnatal visit. At the third facility, Mitchell’s Plain 
MOU, a dedicated screener was appointed. This 
decision was based on the fact that Mitchell’s Plain 
was the busiest MOU with double the amount of 
postnatal visits compared to the other two facilities. 
At this facility, infants were seen for their postnatal 
visit and then sent over to the dedicated screener 
who performed the hearing screening.

Screening technology - what did we hope 
to learn by utilising two diff erent models of 
service delivery?

Currently, only two electrophysiological techniques 
are endorsed for infant hearing screening – 
otoacoustic emissions (OAEs) and automated 
auditory brainstem responses (AABRs). OAEs are a 
measure of outer hair cell functioning in the cochlea 
and are recommended for screening in well-baby 
nurseries and community-based immunisation 
programmes14. The Auditory Brainstem Response 
(ABR) is a measure of neural synchrony in the 
eighth cranial nerve and lower brainstem, and is 
the technology of choice in neonatal intensive care 
units (NICUs). This is due to the higher prevalence 
of auditory neuropathy that is only detectable with 
a neural-based screening test such as the AABR15.

In the past, AABR screening has been found to be an 
ineff ective screening tool at immunisation visits due 
to the diffi  cult testing state of six-week old infants. 
Furthermore, AABR screening has traditionally 
been more expensive than OAE screening due to 
increased disposable costs. Recent advances in 
screening technology have however opened up 
new possibilities. The MB11 BERAphoneTM (MAICO 
Diagnostic GmbH, Germany) is a relatively new 

14  Health Professions Council of South Africa. Professional Board for Speech, Language 

and Hearing Profession: Early Hearing Detection and Intervention Programmes in South 

Africa, Position Statement Year 2007: 1-42.

15  Ibid
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AABR hearing screening device that does not make 
use of disposable electrodes/ear couplers and 
utilises a diff erent algorithm. What this means is 
that it is potentially a more cost eff ective approach, 
with potential advantages in test-time and ease of 
use. Our interest therefore, was to investigate How 
the outcomes of AABR (MB11 BERAphone®) and OAE 
infant hearing screening compare, when performed 
by a dedicated screener within a community-based 
obstetric unit?

What we did and how we did it?

Our target population was newborn babies 
attending postnatal visits at the Mitchell’s Plain 
MOU. The dedicated screener was trained to 
follow a two-stage screening protocol targeting 
bilateral hearing loss. A two-group comparative 
design was used to investigate the screening 
outcomes of OAE and AABR screening in terms of 
benchmarks provided by the Health Professions 
Council of South Africa’s 2007 Position Statement. 
The Maico MB11 BERAphoneTM was utilised for the 
AABR measurements and Distortion Product OAEs 
(DPOAEs) were elicited by means of the Bio-logic 
AuDX I, as it was utilised in a preceding community-
based screening project, and proved to be easy to 
use and robust in nature.

What did we learn?

We believe that the study showcased the feasibility 
of postnatal visits at a MOU facility as an alternative 
platform for community-based infant hearing 
screening. The appointment of a dedicated 
screener positively infl uenced the coverage rate, 
referral rate as well as the screening and follow-

up administration. Over a period of 16 months, 
7 512 infants were seen (n=7 452, as 60 infants 
passed screening elsewhere but were recorded 
for coverage purposes). 47.9% were screened with 
DPOAE and 52.1% with AABR technology. The 
mean age at fi rst screen was 6 days (± 8.60 SD). The 
dedicated screener was able to perform an equal 
amount of DPOAE and AABR tests per day with an 
average of 24 DPOAEs and 23 AABRs per day. The 
overall fi rst stage screen referral rate was 6.9% for 
DPOAE and 4.5% for AABR, which proved to be a 
statistically signifi cant diff erence. This implies a 
lower false positive referral rate for the AABR. Age 
at fi rst scree n signifi cantly impacted the referral 
rate, whilst gender and birth weight showed no 
signifi cance. The second stage screen referral rate 
dropped down to 1% for DPOAE and 0.5% for 
AABR. In total 38 infants were referred to tertiary 
level for diagnostic assessments. To date, fi ve 
infants have been diagnosed with sensory-neural 
(permanent) hearing loss, two infants died, one 
was lost to follow-up, 14 were discharged from the 
programme. The remaining infants’ results are still 
inconclusive. Overall, these fi nding suggest that 
advancements in AABR technology provides an 
opportunity for AABR protocols to now be utilised 
in community-based screening programmes with 
the added benefi ts of reduced disposable costs and 
signifi cantly lower referral rates. We do, however, 
recognise that this needs to be seen in the light of 
the current MOU context where infants are mostly 
younger than two weeks. 

Our main challenges evolved around the need 
for standardised diagnostic follow-up protocols 
in line with international best practice, as well 
as the persistent need for eff ective multi-level 

3

Image 1: A baby being screened with AABR 
technology (Maico MB11 BERAphone)

Image 2: OAE screening device (Biologic AuDx I)
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The DG Murray Trust encourages its implementing partners to 
share their experiences and learning in the form of a Hands-on 
learning brief. Download guidelines on writing a 
Hands-on brief from http://www.dgmt.co.za/what-we-learned/
For more information visit http://www.dgmt.co.za
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data management to allow tracking of infants 
throughout the EHDI process.

Where to now? The Child Speech and 
Hearing Project

Following the success of the MOU pilot project, we 
have taken a few steps back and we are reviewing 
the need for EHDI services to be embedded within 
the District Health System (DHS). Overall, we 
believe that the dire need for speech and hearing 
services at all levels of care has been highlighted, 
and a case made for the provision of Audiology and 
Speech-Language Therapy (SLT) services, at large. 
SLT and Audiology services remain predominantly 
tertiary-level based resulting in limited access and 
extended waiting lists. We have, therefore, adopted 
a ‘whole systems’ mind-set, which has given birth 
to the Child Speech and Hearing Project. 

In 2013, the Western Cape Government: Health 
(WCGH) commissioned the Carel du Toit Centre to 
develop SLT and Audiology packages of care for 
the DHS, within the framework of Healthcare 2030. 
These packages of care aim to better distribute 
SLT and Audiology services across the health care 
continuum.

The Child Speech and Hearing Project is a 
three-way partnership between the WCGH, the 
Children’s Hospital Trust and the Carel du Toit 
Centre with the main aim being to demonstrate 
the implementation of these newly developed 
packages of care for children 0-6 years. The services 
will be demonstrated over a period of two-and-a-

half years in the Mitchell’s Plain sub-district and will 
allow refi nement of the packages of care to inform 
future provincial roll-out. Children and their families 
will be able to access sustainable preventative, 
rehabilitative and curative services within the 
DHS. The key objectives of the project include the 
introduction and implementation of paediatric SLT 
and Audiology services in the Mitchell’s Plain sub-
district within the following health care platforms: 

 Home and Community-Based Care (HCBC)
 Intermediate Care: Sarah Fox Convalescent 

Children’s Hospital
Primary Care 
District Hospital: Mitchell’s Plain District Hospital

Finally, the paediatric SLT and Audiology packages 
of care will be updated and implementation 
guidelines will be developed based on the fi ndings 
and experiences gained through the project.

Conclusion

Early intervention and access to equal opportunities 
have always been at the heart of the work of the 
Carel du Toit Centre. After years of research and 
community involvement, we are grateful and 
proud of this new project and partnership, which 
will make a life changing diff erence to children 
with any kind of communication diffi  culty as well 
as their families. By integrating Speech-Language 
and Audiology services into the District Health 
System, rehabilitation services will be entering a 
bright new future.

Carel du Toit Centre for Hearing Impaired Children
Francie Van Zijl Drive
7505 Cape Town
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Email: hoof@careldutoit.co.za
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