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Permanent congenital childhood hearing impairment, or PCHI, has a negative 
effect on language acquisition, cognitive development and social integration for 
children. 

In Ireland we have approximately 84 births per year with this type of 
hearing loss. This accounts for approximately one in 813 children before the age 
of five years. However, this type of hearing loss is 20 times more prevalent than 
some of the routinely screened conditions that we screen for in Ireland, such as 
phenylketonuria or congenital hypothyroidism. 

The population of The Republic of Ireland is 4.5 million - quite small when 
you compare it to São Paulo; within this population we have 60 thousand births 
per annum. 93% of those children will be classified as well or healthy and 7% will 
be considered at risk. 

When we talk about neonatal hearing loss and at risk, it’s particularly those 
children with a family history of hereditary hearing loss. Those children with 
syndromes known to include hereditary hearing loss, those children that have been 
exposed to congenital infections such as measles or toxoplasmosis, to mention 
two or three of a large number of risks that children can have that make them 
predisposed to hearing loss. 

In Ireland, the type of hearing screening that we do was instigated in the 
1950’s and is the health visitor distraction test, this test is performed on children 
between seven and nine months of age. Unfortunately, identification of hearing 
loss is often delayed, fitting of hearing aids, if required, is even more delayed, 
often taking up to 49 months. 

The health visitor distraction test is non-specific and costly. Currently, there 
is no national universal neonatal hearing screening program in Ireland. 

Universal neonatal hearing screening is very important for the early 
identification and intervention for congenital hearing loss. And they seem to be 
quick, easy and economical. There have been a number of recommendations from 
the European Consensus on neonatal hearing. These include provision of neonatal 
testing in maternity hospitals. And it is found that this type of hearing screening is 
far better than the behavioral testing that we do at nine months. It’s certainly more 
effective and less expensive. 
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There are many papers and many publications on universal neonatal 
hearing screening, and a number of important institutions that recommended this, 
including the American Academy and our own Irish Institute of Otolaryngology. 
And one of the recommendations from our own group is that universal neonatal 
hearing screening should be introduced to Ireland as a matter of urgency. It is 
important to try and to adhere to published guidelines. They recommend a capture 
rate of 95%, a follow up rate of 95% and a referral rate of less than 4%. And they 
also recommend that you should have a false positive rate of less than 3%. In 
general, most programs are two-stage programs, involving Otoacoustic Emissions 
and Automated Auditory Brainstem Responses (AABR). 

More recommendations: if you’re instigating a program they recommend 
that all children should be screened before one month of age, that your diagnoses 
should be made before three months of age, and certainly all children should be 
treated and, if required, amplified by six months. 

If there is a Cochlear Implant program available in your country, they 
recommend that all children with severe profound hearing loss should be referred 
to the Cochlear Implant program by 12 months of age. In any general population 
you find that 96% of children will passed first and second staging, 4% will require 
further testing. It’s important for these 4% of children that if they’re referred 
back, they should be referred back to a hospital with a good audiological service, 
preferably a university teaching hospital and, of course an ENT service, because 
the children that will require further testing will often require further testing under 
general anesthetic or sedation. 

In general, in any population, the yield of children with permanent hearing 
loss will be approximately 1 to 1.5 per thousand. It’s also important to mention 
that it’s important to monitor at-risk children, because a certain number, 
particularly the autosomal dominant hearing losses become progressive and need 
to be monitored as the child gets older. 

The fundamental tenet of universal neonatal hearing screening is early 
detection. Early detection helps to reduce the gap between deaf children and 
those with normal hearing. That allows us to apply early amplification for these 
children to allow them to have good family support and speech and language care 
as required. 

Since 2000, in two hospitals in the West of Ireland we’ve been instigating 
our own screening program. We started at a smaller hospital and two years 
later we extended it to the larger hospital. So far, we’ve screened 26 thousand 
neonates. Our screening program is a hospital and community-based program; 
we used a two-staged screening program involving our audiology department. We 
screened both well babies and at risk babies. We screened both ears and we used 
a combination of Transient Evoked Otoacoustic Emissions and Brainstem Evoked 
Response Audiometry. Testing ideally occurs at the bedside and the consent is 
taken and counseling given as necessary. Ideally, we’d like to provide this service 
in the maternity ward. However, unfortunately, due to restrictions we can only 
provide this service between Monday and Friday between 9 AM and 5 PM. 
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Those children that are not screened are referred to the audiology outpatient 
department or community audiology. So, we use a two-stage program using 
Transient Evoked Otoacoustics and Automated Auditory Brainstem (AABR) and 
both these tests as you know are objective and automated. 

Otoacoustic emissions were first described by Kemp in 1978. There are two 
types and they basically monitor the mobility of hair cells in the cochlear. They 
give good evidence of integrity of the cochlear and account for the screening of 
98% of children with this type of hearing loss. 

Auditory Brainstem Response (ABR) is quick, accurate and automated, and 
it provides a measure of the electrophysiological response to sounds. 

It also involves using scalp electrodes and the responses are compared to a 
template. 

The diagnostic element of it is similar to AABR, but it’s a little bit more 
time consuming, it involves doctors and often, it involves sedation or general 
anesthetic. For healthy children, they all undergo otoacoustics. If they fail, it’s 
repeated, and if they fail again they are put through automated testing. They pass 
through the flowchart as described, and if they pass as they come out they are 
discharged to the community. 

All neonates who are deemed at risk receive both otoacoustics and 
Automated Auditory Brainstem (AABR). If they fail this, they go on to have 
diagnostic ABR. 

So far we have screened 26 thousand children - this account for 97%, almost 
98% of the screened population. 358 did not attend the out patient screening 
and 41 patients were not brought because parents refused. And 92 babies failed 
our screening testing. Our false positive rate was 0.5% and our referral rate was 
0.36%. So, 31 failed the diagnostic ABR. 

Therefore the prevalence of permanent congenital hearing loss in the West 
of Ireland works out at 1.2 children per 1 thousand live births. And so far we’ve 
referred 6 of those children to our national cochlear implant program. 

So just to summarize our figures, we have seen 26,281 births, and we 
screened 25,742. Ninety-two failed, 50 passed diagnostic ABR, and 31 children 
failed diagnostic ABR. Our capture rate was almost 98%, our false positive rate 
was 0.5% and our referral rate was 0.36%. I think that we have done pretty well 
given the international standards that were applied. 

Our challenges, as a small unit in the West of Ireland, have been achieving 
bedside screening. This is often difficult because our audiology service department 
is not available at weekends. And also, with the change in the economy, 
particularly in Ireland, we had some financial restrictions and we have what may 
be considered inadequate audiological resources. We’ve had issues with records 
and tracking and audit, we’ve had issues with home births, particularly trying to 
pickup these children. We have a very special community in the West of Ireland, 
they’re called the traveling community, and they’re a transient community. It’s 
very difficult to capture these parents because they’re often superstitious, they 
don’t like to put their children through testing and it’s very difficult to follow up 
and manage these children once diagnosed. 
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Also, in the last ten years, in contrast to previous years in Ireland when many 
Irish people immigrated out of Ireland, we’ve seen a lot of people immigrate into 
Ireland from Eastern Europe and so we have a big population of immigrants which 
we have also found difficult to track and to monitor. 

In conclusion, universal neonatal hearing screening is a standard of care in 
many countries. In general, a two-stage protocol is recommended. The two-stage 
protocol seems to be accurate, feasible and effective. In the West of Ireland, our 
rate of permanent congenital hearing loss is 1.2 per one thousand populations. 
This type of hearing screening is a realistic Irish goal and it’s long overdue. 
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