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Epidemiology of Childhood Hearing Impairment 

in South-East Ireland 

Introduction 
This project, to identify the epidemiology of childhood hearing impairment and recent 
hearing aid fitting trends, was carried out in the South-Eastern Region of NRB, 
covering Counties Carlow, Kilkenny, Tipperary South, Waterford and Wexford, 
(equivalent to the South-Eastern Health Board Region), and Counties Kildare and 
Wicklow from other NRB Regions (but both within the Eastern Health Board 
Region). This area was chosen to achieve a comparable population size with other 
European areas studied for prevalence data; it will be referred to as the study region. 
The project commenced in October 1994 and was completed in late 1995. 

Specifically, the aims were: 

1. To identify trends in referral patterns to NRB Hearing Service and to establish 
outcomes of assessment provided over recent years (1989-1993) in the study 
region. 

2. To profile children fitted with hearing aids in the study region during the years 
1986 to 1993. 

3. To do a Year of Birth study, involving children with permanent hearing loss of 
moderate or greater degree, born in the late 1980s in the study region. 

This project received a Mini-Project Grant from the Health Research Board. 

Project Steering Group 
The project was initiated, designed and undertaken by the Project Audiologist, 
Theresa Pitt, with the assistance at its fieldwork stage by Margaret Drohan, Research 
Assistant. 

A Project Steering Group was established within NRB to provide guidance and 
support to the project. The Group was chaired by Dr. Barbara Murray of NRB 
Development and Standards Research section, and consisted of Marius Cassidy, Area 
Manager of NRB Southeast region; Dr. Cecily O'Donovan, Senior Medical 
Officer/Audiologist and Theresa Pitt, the Project Audiologist. The Steering Group 
met regularly throughout the project to discuss progress and issues arising and provide 
guidance. 
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Methodology 
1. Referral Patterns and Outcomes of Assessment 
Information on referral patterns and outcomes was extracted from NRB Hearing 
Service records for all counties except Carlow and Kilkenny, where Health Board 
clinic listings were used. A more detailed analysis of one county, Co. Wexford, was 
initially undertaken as the pilot study, to establish the best approach to data collection 
and more detailed referral trends. Co. Wexford was selected because it had relatively 
stable annual referral rates, complete data back to 1986, and was 'self-contained', in 
that almost all children requiring a hearing assessment were referred to NRB Hearing 
Service during the period. In this case, additional information on educational 
placement, ethnic origins, referral reasons and attendance history, as well as more 
detailed audiological history for children identified with hearing problems, was 
extracted from both NRB and Health Board files. Data was extracted and 
computerised by a Research Assistant, supervised by the project Audiologist. 

Due to the fact that various manual and computer filing systems were in use 
throughout the study region, it proved impractical to draw a sample of all referral 
records in some counties of the region. The only practical approach for the wider 
region was to undertake a complete record search, with information entered directly 
onto the project.database. Only a small number of items of essential information were 
extracted for this phase, with the items chosen after examination of the pilot study 
information from Co. Wexford. 

2. Children Fitted with Hearing Aids 
Information on children fitted with hearing aids was extracted from NRB files and 
Health Board Developmental records for all counties. 

3. Year of Birth Study 
The data on children fitted with hearing aids provided the information necessary for 
the Year of Birth study. Information on children fitted more recently (1994-June 
1995) was added, so that a more complete picture of the numbers of children born 
after 1984 could be obtained. 

The Context 
Before describing the project findings, it is useful to outline the context within which 
hearing loss is detected and managed in the Republic of Ireland. 

The Health Boards play a major role in identifying children with possible hearing loss, 
often through screening - particularly the 6-9 month (or Early) Developmental 
Screening and School (Entry) Screening Programmes. Where children do not pass the 
first screening test, they are generally recalled for a second screening test within two 
months. If this test (or one further subsequent test if deemed necessary) is also 
unsatisfactory, they are generally referred by the Health Board to a paediatric 
audiology service for more comprehensive diagnostic hearing assessment. NRB 
Hearing Service provides the diagnostic service for children within the South-Eastern 
Health Board (S.E.H.B.) Region, but in other areas, there may be several agencies 
involved in this follow-up assessment. 
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General Practitioners (G.P.s) also play a role in the process of identifying hearing loss 
and often refer children directly to NRB. 

Following diagnosis, children requiring further medical or surgical treatment are 
generally referred to an Ear, Nose & Throat (E.N.T.) Surgeon. When children require 
hearing aids, these are provided by NRB. Ongoing monitoring is provided by NRB 
for children with hearing loss. 

The NRB Hearing Service is open to all children up to school leaving age, and review 
assessments are provided where necessary. NRB children's clinics are provided 

locally in all counties of Ireland by peripatetic audiologists. A service is also 
provided for eligible adults who require hearing aids. 

An NRB Referrals Policy was developed initially during 1992 (see Appendix 3). This 
Policy, which has been circulated to Health Board staff, is intended to ensure that 
when children are referred to NRB, they have received adequate and appropriate 
screening within the Health Board, and that sufficient medical history is provided by 
the referral agency. The full impact upon the level of referrals has not yet been 
evaluated. This study will provide preliminary data on changes noted since 1992. 

Overview of Report 
In Chapter 1, referral trends and outcomes over time in the study region are described. 
A profile of children referred is given in terms of their age, gender, other disabilities 
and educational background. Referral sources and reasons are identified. Assessment 
outcomes are analysed. 

In Chapter 2 all children who were diagnosed in Co. Wexford as having a 'persistent 
loss' are profiled and the aetiology and treatment provided are described. 

Chapter 3 focuses on children fitted with hearing aids in all seven counties of the 
study region. As well as profiling the children in detail, this looks at fitting trends and 
referral patterns. 

In Chapter 4, children diagnosed as having a hearing loss averaging 40dB HL or more 
are profiled by year of birth, with particular emphasis on screening and risk history. 

Chapter 5 draws together the main trends emerging from the study and points to areas 
which could be explored in further research. 

1 Audiologists (as referred to in this report) working in the Children's Service all have postgraduate 
qualifications in Audiology, and may be more commonly referred to as Audiological Scientists in 
equivalent positions outside NRB. 
A glossary of audiological terms, and a list of common abbreviations are given in Appendix 2. 
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Executive Summary 

Overview 
This was a retrospective study of the NRB Hearing Service assessment records of over 
6000 children who had attended clinics in seven counties in South-East Ireland from 
1986 onwards. Information on referral trends and assessment outcomes was extracted 
for all children. In the case of children with long-standing hearing problems, 
additional data was extracted to allow an assessment of aetiological and 
epidemiological trends in childhood hearing impairment. The approach was piloted in 
Co. Wexford. In this county, more personal and referral details, as well as 
audiological histories for children with hearing loss were extracted. Changes were 
made before data collection for the rest of the region commenced. 

The project also provided a useful evaluation of the potential future implementation of 
a computerised audiology records system as an aid to research, as well as identifying 
the clear need for more standardised record-keeping. 

Referral Patterns and Assessment Outcomes 
Study findings indicated that about 8% of all children in the study region required 
NRB audiological assessment. Of these, about half had significant hearing problems, 
most likely to be due to conductive hearing loss, caused by Otitis Media with Effusion 
or a related condition. About a third of children having audiological assessment had 
normal hearing, many of whom were boys aged 2 to 5 years with speech and language 
delay or disorder. A number of services were regularly involved with such children -
namely, NRB Hearing Service, Community Care, E.N.T., and Speech and Language 
Therapy services. 

Assessment of the general referral processes in the study region indicated that almost 
three-quarters of referrals to NRB were channelled through Community Care, 
although only about half of these referrals emanated directly from the two main Health 
Board Screening Programmes. Outcomes of NRB assessment were considered in 
three main categories. More than a third of children had normal hearing, and were not 
followed up by NRB. More than half of all children had a conductive hearing loss, 
and about half of these were persistent problems which required surgery or 
monitoring. The remaining 7% had permanent hearing problems. About half of these 
children received hearing aids, and most were monitored over a considerable time 
period (see Summary diagram overleaf). 
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Persistent Hearing Loss in Co. Wexford 
Persistent hearing loss (defined in Appendix 2) was noted in 37% of all children in the 
Co. Wexford study. Of these 539 children, 13% had congenital aetiologies, 5% had 
late onset sensori-neural, 74% had acquired conductive and 8% had unknown 
aetiologies. Grommet insertion was performed in more than half of all the children 
classified as having persistent loss - or one-fifth of all children referred to NRB. 
Gender differences were noted in both the incidence and management of acquired 
conductive hearing loss, with boys being more prone to this, but also more likely to 
receive surgery. 

The prevalence of permanent unilateral loss amongst those born in the late 1970s and 
early 1980s in Co. Wexford was estimated to be 2.5 per thousand. Prevalence rates 
amongst younger children appear to have fallen, although, given that unilateral loss is 
often of late onset, it is too soon to confirm this. The prevalence of permanent 
bilateral loss for children born in the early 1980s in Co. Wexford was estimated to be 
3 per thousand, with approximately 2 per thousand in the current 'fitting range' - i.e. 
having bilateral loss of 35 dB HL average or greater. 

Children Fitted with Hearing Aids 
The number of children fitted with hearing aids throughout the wider study region 
increased erratically between 1986 and 1993. There was a fall in the number of 
children with severe or profound loss who were fitted with hearing aids and a larger 
increase in the number of children with mild or moderate loss. The declining birth
rate, changes in neonatal care and the introduction of MMR vaccination have played a 
role in reducing the number of children with severe/profound loss over the last 10 
years. More referrals to NRB, especially of older schoolchildren, and greater 
acceptability of hearing aids led to more children with mild losses being fitted. 

Changes in the types of hearing loss fitted with hearing aids over the study period 
affected the pattern of surgical management and increased the delays between 
detection and hearing aid fitting for some children. This was identified from the 
detailed analysis of the age profile of children fitted with hearing aids. Median ages 
of referral and fitting for those with severe or profound congenital loss fell slightly 
from the late 1980s to the early 1990s but increased significantly for children with 
moderate congenital hearing loss, with the exception of Kildare/Wicklow. Median 
ages of fitting for children with mild congenital, and mild/moderate acquired 
conductive loss rose somewhat, particularly in Kildare/Wicklow. 

Patterns of fitting and use of hearing aids showed that the numbers of bilateral fittings 

had fallen, in line with the changing severity profile of hearing loss fitted. Mean aided 
thresholds for children showed improvements over time, particularly for those with 
profound hearing loss, related mainly to improvements in aid and earmould quality. 

Year of Birth Study 
The prevalence of permanent childhood hearing impairment (>=40dB HL), and 
detected before the age of 6 years, for a six-year birth cohort within the study region, 
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was 1.23 per thousand, with congenital loss accounting for 1.1 per thousand. The 
prevalence of profound deafness (>=95dB HL) was estimated to be 0.3 per thousand. 
The prevalence of severe and profound deafness in the study region appeared to have 
fallen during the late 1980s. 

The severity profiles and risk histories for congenital hearing impairment were 
significantly different to those noted in other studies from Denmark and England, with 
this study showing the largest proportion of moderate loss (40-69dB HL), and a large 
proportion with a history of admission to Neonatal Intensive Care Unit. 

The functioning of Early Developmental Screening for the detection of hearing 
impairment in the study region showed good sensitivity but less than full coverage, 
which had also fallen slightly during the birth cohort years. 

General Conclusions and Recommendations 

Context and Effectiveness of Current Hearing Screening Programmes 
Screening Programmes for Hearing Impairment were implemented and followed 
through differently in almost every county within the study region. This led to wide 
variation in referral patterns between counties. The study highlighted the need for co
ordinated assessment of the current functioning of Hearing Screening Programmes, 
including agreement about the aims and implementation standards, and the approach 
taken to onward referral for children who fail such screening. This should include the 
development of comprehensive training programmes for Community Care staff. As 
part of this policy, NRB should especially encourage better coverage of Early 
Screening Programmes, and prompt referral for audiological assessment for children 
who fail Screening before the age of 1 year, or who have risk factors for hearing 
impairment. 

In view of the rising number of children referred by Community Care for reasons 
other than Screening failure, consideration should be given to the introduction of a 
more standardised approach to the identification of these children, possibly in the 
form of an Intermediate Screening Programme amongst 2-3 year olds. 

Efficiency of Referrals 
In relation to the large numbers of pre-school children with speech and language delay 
being referred for hearing assessment, there is also a need for more comprehensive 
referral guidelines and information about the recognition of possible hearing loss 
amongst pre-school children. NRB should consider educational and health strategies 
to help improve the accuracy of referrals. If these were in place, Normal Hearing 
referrals should constitute no more than 30% of all referrals within this study region. 

Targets for Referral and Fitting of Hearing Aids 
NRB should promote definite targets for the median age of referral to NRB and the 
median age of fitting hearing aids to children with moderate or greater degrees of 
congenital hearing impairment. These targets could reasonably be set at 18 months 
and 2 years respectively, if the suggested improvements were made - particularly in 
relation to the identification of risk factors for hearing impairment. 
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Hearing Aids for Children with Chronic Conductive Loss 
In relation to children with persistent problems with conductive hearing loss, hearing 
aids should be more widely used as a realistic temporary alternative to repeated 
surgery in children under .10 years, rather than being used as a final resort. 

Changing Profile of Childhood Hearing Impairment - Service Implications 
The needs, both health and educational, of children with moderate hearing impairment 
and other disabilities should be highlighted, as such children are forming an increasing 
proportion of children with hearing impairment. Better co-ordination of services is a 
key requirement for these children. 

Information Flow and Record-Keeping 
In order to improve the flow of information required to monitor referral and outcome 
patterns and targets, and to achieve a standardised filing system which would enhance 
further research opportunities, NRB should implement an appropriately managed 
computerised records system for the Hearing Service as a priority. 

Hearing Aid Provision 
As more children and teenagers with mild hearing impairments attend to be fitted with 
hearing aids, there is an increasing need for both cosmetically acceptable hearing aids, 
and, for some young people, alternative listening devices which could be more 
educationally beneficial than standard hearing aids. NRB should review the range of 
hearing aids and assistive devices available to young people, with this in mind. 

Staffing and Training Implications 
The staffing, training and resource implications of the above recommendations are 
considerable, particularly in terms of training. NRB should take responsibility for 
promoting and co-ordinating recognised training programmes in Paediatric audiology 
for other Health Professionals. The possible staffing implications for NRB of changes 
in Community Care referral patterns, or administrative changes, should be assessed 
realistically in conjunction with Health Boards. 
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Chapter 1 

Referral Patterns and Assessment Outcomes 

In this chapter, the referral patterns to and assessment outcomes of NRB Hearing 
Clinics in the NRB South-Eastern Region and Cos. Kildare and Wicklow during 
1989-93 are described. This includes a profile of children referred by age and gender, 
outcome of assessment and frequency of attendance at clinics. In the case of Co. 
Wexford, a more detailed profile is given including educational placement, ethnic 
origin and other disabilities amongst children referred, the reasons for their referral, 
and patterns of onward referral by NRB to other agencies after diagnostic hearing 
assessment. The information for Co. Wexford covers a wider time period (1986-93) 
than in the case of other counties, where reliable data were available for the years 
1989-93 only. 

1.1. Profile of Children Referred 
5608 new referrals were seen at NRB Hearing Clinics in the study region between 
1989 and 1993. Tipperary South, Waterford, Wexford and Kildare had about 200 new 
referrals each per annum, Kilkenny and Wicklow 150 each, and Carlow 60 per annum. 
Over the five years of the study, referral numbers in Cos. Waterford and Wicklow 
increased steadily; in Cos. Kildare, Carlow, Kilkenny, Wexford and Kildare they 
remained broadly unchanged and in Tipperary South they decreased erratically. The 
number of new referrals seen fluctuated by up to 20% per annum. There were no 
obvious 'trends'. Part of the difficulty in assessing the differences between individual 
years was the limiting factor of staff availability, which can lead to waiting lists being 
carried over between years. This factor accounted for some fluctuation in annual 
county totals. 

The estimated population eligible for services within each county, namely children 
under 18 (calculated from 1991 Census data and Health Board Annual Statistics), and 
new referrals for each county over the period were compared by taking the county 
population/referrals as a percentage of population/referrals for the whole area (see 
Figure 1.1). Overall, population levels were not consistently linked to referral levels. 
Kilkenny and Tipperary South had the highest relative levels of referral and also high 
levels of normally hearing referrals (see Table 1.8). This is affected by the screening 
policies and criteria for referral used in different counties. For example, in some 
counties, School Screening failures are rechecked in the clinic by the Nurse before 
referral; in others, children may be referred first to their G.P.s, who then decide upon 
management. In Kildare and Wicklow, lower than expected referral levels show the 
impact of referral to alternative audiology services within the Dublin area, affecting 
both the level and nature of referrals. 

Overall, the numbers seen by NRB represented about one in seventeen of all children 
born in the late 1980s. 
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Figure 1.1. Correspondence between Percentage Populations/Referrals for Each County. 
1989-1993. 

H%ge Population <18 

• %ge Referrals 

ri + • • •  + J H — _  

j tl 
Carlow Kilkenny South Tlpp. Waterford Wexford Kildare Wicklow 

1.1.1. Age of Referrals 
Almost one in five children (19%) were aged under 2 years when first seen by NRB 
Hearing Service. Approximately one third (35%) were aged 2 to 5, and a quarter 
(24%) were aged 6 or 7. The remainder (22%) were aged 8 or over (See Table 1.1). 

The age distribution of referrals in the study area showed a s igni f icant  change in 
favour of children aged 2 to 5 between 1989 and 1993. In 1989, this age group 
represented 30% of all referrals compared to 41% in 1993 (p<0.01). This change 
reflects the impact of expansion in Speech Therapy services during this period 
(I.A.S.L.T. Review, 1993). An increasing proportion of children aged 12 and over 
were also seen - up from 4% in 1989 to 7% in 1993. 

Table 1.1. Annual Totals for Each 2-Year Aee Band (%) 

Aee band 1989 1990 1991 1992 1993 Overall 
% 

Number 

<2 Yrs 20 19 19 19 17 19 994 
2-3 12 14 14 15 17 15 768 
4-5 18 20 21. 18 24 20 1059 
6-7 29 25 23 24 22 24 1289 
8-9 9 11 10 9 8 9 495 
10-11 6 6 7 7 6 6 331 
12-13 3 5 5 6 5 5 225 
>=14 Yrs 1 1 1 2 2 2 88 
TOTAL 100 100 100 100 100 100 
NUMBER 985 1059 1008 1169 1058 *5279 
* Data on age not available for Co. Carlow 

Counties Kilkenny and Wicklow had most referrals in the under 2 age band. Kilkenny 
had almost twice as many referrals under 2 as any other county in the study region, 
suggesting that Early Developmental Screening failure rates for this county were 
higher than elsewhere. Wicklow referrals decreased in each successive age band, 
whereas Kilkenny had a small secondary peak for 4-5 year olds. Both of these 
counties had very small numbers of children referred after the age of 11. Kildare had 
almost no referrals under the age of 2 (as they were referred to the Audiologist based 
in St. Mary's School for Hearing Impaired in Cabra) but had the largest percentage of 
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6-7 year olds. South Tipperary and Waterford also had 6-7 year olds as the largest 
single age band, but Wexford had peak referrals among 4-5 year olds. Waterford had 
the highest proportion of referrals of children aged 9 and over - mainly from later 
'Screening Programmes' in national school. (See Table 1.2). 

The peak for 4-5 year olds in Co. Wexford is perhaps the most unexpected pattern, 
since it was not attributable to a particular Screening Programme; it appears to be due 
to a high level of G.P. referrals. 

There was strong correlation between the age distribution of all referrals, and the age 
distribution of referrals with permanent hearing loss of moderate or greater degree 
within each county, suggesting that counties with high levels of infant referrals were 
more likely to make early referrals of children with significant congenital impairment 
to NRB. This issue is discussed further in Chapter 3. 

Table 1.2. County Totals by 2-Year Aee Band (%) 

Aee band Kilkenny TiDDerarv Waterford Wexford Kildare Wicklow Overall No: 
South % 

<2 Yrs 48 11 13 17 2 30 19 994 

2-3 14 10 14 20 8 23 15 768 

4-5 19 20 19 22 19 21 20 1059 

6-7 7 33 23 14 52 11 24 1289 

8-9 5 11 11 11 10 6 9 495 

10-11 5 9 9 6 5 4 6 331 

12-13 1 5 8 8 3 3 5 255 
>14 Yrs 1 1 3 2 2 1 2 88 

TOTAL 100 100 100 100 100 100 100 
NUMBER 794 974 913 1008 925 664 *5279 

(p<0.001) * Data on age not available for Co. Carlow 

1.1.2. Gender 
Many more boys than girls were seen during the study period. Overall 59% of 
referrals were male and 41% were female. Male referrals increased steadily but non-
significantly over the study period, from 56% in 1989 to 61% in 1993. This trend was 
evident in all counties but there was significant inter-county variation in gender ratios 
(see Table 1.3). Male predominance was least pronounced in Kildare, and most 
pronounced in Kilkenny. This was partly linked to the age profiles of referrals to the 
different clinics, but was also influenced by localised gender differences in the 
incidence of hearing impairment (also see Chapter 3). 

Table 1.3. Gender bv County (%) 

Gender Carlow Kilkenny TiDDerarv Waterford Wexford Kildare Wicklow 
South 

Male 61 63 59 57 60 55 58 
Female 39 37 41 43 40 45 42 

TOTAL 100 100 100 100 100 100 100 
NUMBER 330 794 974 913 1008 925 664 

(p=0.05) 
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Boys outnumbered girls in all agebands in the study region, but much less markedly 
after the age of 9. Similar numbers of teenage boys and girls were seen in the region 
during 1989-93 (see Table 1.4). 

Table 1.4. Gender by Aee Band (%) 

Gender <2 Yrs 2-2 6-7 !L2 10-11 12-13 >=14 Yrs Overall 
% 

Number 

Male 60 66 62 53 58 53 53 51 59 3095 
Female 40 34 38 47 42 47 47 49 41 2184 
TOTAL 100 100 100 100 100 100 100 100 100 
NUMBER 994 768 1059 1289 495 331 255 88 *5279 

* Data on age not available for Co. Carlow 

Male predominance in children under 6 increased during the study period, particularly 
for 2 to 5 year-olds. This may be connected with the incidence and increased 
awareness of O.M.E. or "Glue Ear" and related conditions, which seem to be more 
common in boys (Teele et al 1989). 

The growth of Speech Therapy services, previously mentioned, may also underlie the 
predominance of male referrals. Young children identified as having delayed or 
disordered speech/language were more likely to be male and referrals in the 2 to 5 age 
group, many of. whom had speech/language problems, increased throughout the study 
period. 70% of direct Speech Therapy referrals were male compared to 59% of all 
referrals. 

1.1.3. Other Disabilities (County Wexford) 
Children with noted other disabilities formed approximately 15% of the caseload seen 
in Co. Wexford, with boys being significantly more likely than girls to have noted 
speech/language disorders (see Table 1.5). This percentage did not vary significantly 
over the study period. The estimate of 15% exceeds the estimated incidence of 
disability in the U.K. amongst children under 15 of 3-4% (O.P.C.S., 1989). In Ireland, 
Department of Health data on Significant Conditions detected after School Entry 
Medical Examinations, 1988-1990, gives a figure for long-term disabilities of 
approximately 5% to 8%, excluding correctable defects, but with considerable annual 
variation (Dept. of Health, Child Health Statistics, 1990). This figure is more relevant 
to NRB, since so many referrals to the Hearing Service emanate from Screening 
Programmes. Speech and language disorders are unlikely to be permanent disabilities, 
even though they were only recorded for children aged 4 and over. When these are 
excluded, the incidence of other disabilities among referrals seen in Co. Wexford 
reduces to 6%. Note that some disabilities, particularly behavioural, or milder 
learning or visual disabilities were not recorded on referral information, and therefore 
not documented in this study. Thus these figures may be an underestimate of the 
extent of additional disabilities in the Co. Wexford caseload. 
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Table 1.5. Other Disabilities by Gender in County Wexford (%) 

Other Disability Male Female Overall 
% 

Number 

Speech/Language 11.1 6.2 9.1 130 
Learning 3.8 5.5 4.5 65 
Physical 0.7 1.0 0.8 12 
Multiple 0.5 0.3 0.4 6 
Behavioural 0.4 0.2 0.3 4 
Visual 0.1 0.2 0.1 2 
None Noted 83.4 86.7 84.8 1219 

TOTAL 100.0 100.0 100.0 
NUMBER 837 601 1438 

(p<0.05) 

1.1.4. Educational Placement (County Wexford) 
20% of children in the Co. Wexford study were not yet attending school, 19% were 
attending playschool, 49% mainstream national school, 7% secondary school and 3% 
special school, at the time of referral to NRB for hearing assessment. 

1.1.5. Ethnic Origins (County Wexford) 
Twelve of the children seen in Co. Wexford were noted to be travellers, and two more 
were of non-E.U. origin. As this was less than 1% of all referrals seen, further 
analysis was inappropriate. One traveller child in Co. Wexford wears a hearing aid, 
but was originally seen and fitted in Co. Galway. 

Between 1990 and 1993, a further eight traveller children were referred to NRB in Co. 
Wexford who failed to attend any appointments and thus were not included in the 
caseload study. Amongst the twelve travellers who attended, nine cancelled or failed 
to attend at least once - a higher than average rate. Information on ethnic origins was 
not noted for children in other counties in the study region. 

1.2. Referral Sources 
The majority of referrals throughout the study period (71%) were made by Area 
Medical Officers (A.M.O.s) of the Health Boards, either directly or following 
identification by Public Health Nurses. G.P.s and Speech Therapists accounted for a 
further 22% of referrals. Other referral sources included E.N.T. Surgeons, 
Paediatricians, Psychologists, Teachers and other professionals. (See Figure 1.2.) 

The proportion of referrals from A.M.O.s fell from 78% in 1989 to 61% in 1993. This 
was partly due to the falling birth-rate, as the main Screening Programmes tested 
fewer children in 1993 than in 1989. The numbers of children referred directly by 
Speech Therapists rose steadily from 1989 to 1993, which may indicate that more 
children attending them required a hearing assessment, or that Speech Therapists were 
channelling fewer referrals to NRB through Community Care/A.M.O.s. For other 
referral agencies, no significant trends were evident. 
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Figure 1.2. Main Referral Agencies in the Study Resion 
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Note: A.M.O. referrals incorporate 2% of direct Public Health Nurse referrals; G.P. referrals 
incorporate <1% of direct parental referrals. These were much more significant in Co. Wexford than 
elsewhere. 'Unknown'(<1%) is also combined with'Other'. 

Apart from Speech Therapists, all other agencies referred both sexes in proportion to 
the overall caseload pattern - i.e. about 59% boys to 41% girls. As previously noted, 
70% of direct referrals from Speech Therapists to NRB were male.2 

Children in the under 2, 6-7 or 12-13 year age bands were the most likely to have been 
referred by an A.M.O. - mainly from Screening Programmes (see Table 1.6). The 
patterns in other agebands were far more varied. Speech Therapists had high 
percentages of referrals among 2 to 5 year olds. G.P.s referred many 4-5 year olds, but 
also a large percentage of teenagers. E.N.T. departments were the only referral source 
to refer relatively more children in all of the 8 plus age bands, often for hearing aid 
fitting. There were a number of 'School' referrals aged 14 and over - mostly of 
children with learning disability who were attending special schools. These were 
included with 'Other' referral agencies. 

2 

No exact figure was available during this study for the gender ratio amongst all referrals to Speech 
Therapy. It is commonly accepted that far more boys than girls are. referred to Speech Therapy, and 
that boys generally have slower speech and language development in the first two to three years of life. 
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Table 1.6. Referral Aeencv by Aee Band (%) 

Referral <2Yrs . 2-3 4-5 6-7 8-9 10-11 12-13 >=14 Number 
Agencies 
A.M.O. 93 62 53 81 70 68 74 42 3357 
G.P. 3 14 21 10 15 15 11 27 614 
Speech Therapist 1 17 19 5 4 4 2 4 412 
E.N.T. Surgeon 2 3 2 2 6 10 12 14 173 
Other 2 4 4 2 5 4 1 14 141 
TOTAL 100 100 100 100 100 100 100 100 
NUMBER 694 690 956 1256 471 303 247 80 *4697 

* Data on age not available for Co. Carlow, and Kilkenny referral agency data available only for 92/93 

There were large differences between counties in the proportions of referrals from 
various agencies (see Table 1.7). Carlow had the lowest percentage of A.M.O. 
referrals at 17% (although only recent figures were available) and Waterford had the 
highest percentage at 86%. An inverse relationship existed between the numbers of 
A.M.O., and G.P./Speech Therapy referrals - presumably, in some counties, G.P. and 
Speech Therapy referrals were automatically put on NRB waiting lists, whilst in other 
counties a Public Health Nurse or A.M.O. was likely to see the child first. This was 
also affected by the administrative system employed in handling new referral letters. 
In some areas, NRB Hearing Service holds waiting lists; in others, the Health Boards 
do. All of these clerical and administrative procedures would benefit from 
standardisation. 

Table 1.7. Referral Aeencv by County (%) 

Referral Aeencv Carlow Kilkenny TiDD.South Waterfd Wexford Kildare Wicklow No. 

A.M.O. 17 68 62 86 60 76 76 3362 
G.P. 32 12 21 5 20 7 10 634 
Speech Therapist 44 16 13 5 10 6 8 440 
E.N.T. Surgeon 6 3 2 3 5 6 3 177 
Other 0 0 <1 <1 4 6 3 147 
TOTAL 100 100 100 100 100 100 100 
NUMBER 64 212 974 913 1008 925 664 *4760 

* Carlow/Kilkenny referral agency data only available for 92/93. 

For G.P.s, there was a significant difference in referral patterns between S.E.H.B. and 
E.H.B- counties (p<0.001), with many more G.P. referrals in the S.E.H.B. area. Even 
in the S.E.H.B., G.P. referrals varied widely, with Waterford having the lowest level 
of direct G.P. referrals. As well as the administrative arrangements, another factor 
was the relative accessibility of E.N.T. Services. In Waterford, G.P.s may make more 
direct E.N.T. referrals because the Regional E.N.T. Department is in the City. 

The 'School' referrals of children with moderate learning disability in the top age 
bands varied widely between counties. They only formed' a significant grouping in 
those counties where NRB clinicians provided regular hearing assessment services to 
the schools. This accounted for much of the variation in the 'Other' referral agency 
category. 

NRB/ June 1996 page 15 



Childhood Hearing Impairment in South-East Ireland 

1.3. Referral Reasons (County Wexford) 
In Co. Wexford, almost a third of the children (31%) were referred as a result of the 
Health Board Screening Programmes. 18% were referred because of reported 
earaches or infections, and a similar number (17%) due to parental concern about the 
child's hearing. Speech problems were another important reason. 'Other' reasons 
included family history/risk factors (including post-meningitis/viral), professional 
concern, and assessment undertaken in special schools. Where referral reasons were 
unknown, this was because no clear history was recorded on NRB forms, and/or 
referral documentation was missing. (See Figure 1.3.) 

Figure 1.3. Referral Reasons: County Wexford 
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20% 

Speech Earaches/Infections 
Problems/Screening 18 % 
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There were no marked trends over time in referral reasons, except for 'Speech 
Problems/Screening' (i.e. where NRB are screening hearing in young children referred 
for Speech Therapy), which rose from 12% in the 1980s to 17% in the 1990s. 
Referral ages and referral reasons were associated with each other, and with certain 
agebands. (See Appendix Table Al. l . )  

The number of School Screen referrals in the 12-13 age band is noteworthy. This 
appeared to be part of a more widespread trend of testing children in the later years of 
national school. School Entry Screening tested 82% of eligible children nation-wide 
in 1984, with selective/other examinations being half as common. In 1990, most 
children appeared to have received School Entry Screening, but selective/other 
examinations were becoming increasingly common. (Dept. Of Health Statistics, 
1984/1990). This trend of later screening has continued, with some S.E.H.B. counties 
having a strong policy on testing 9 year olds in 1994 - especially Waterford (S.E.H.B. 
Statistics, 1994). 
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1.4. Profile of Assessment Outcomes 
More than a third of children referred (36%) were assessed as having normal hearing 
(see Table 1.8). 26% had a transient conductive, and 32% a persistent conductive 
hearing loss. A minority had either unilateral or bilateral sensori-neural/mixed 
hearing loss. (See Appendix 2 for full definitions.) 

There were significant inter-county differences in assessment outcome patterns. The 
percentage of children diagnosed as having normal hearing varied from a high of 47% 
in Tipperary South - a percentage strongly suggestive of inadequate screening prior to 
NRB referral - to a low of 29% in neighbouring Waterford (p<0.001). Kilkenny also 
had a high percentage of normal hearing outcomes, Wexford had a low percentage of 
same and the remaining counties were 'intermediate' (see Table 1.8). In counties with 
high levels of normal hearing outcomes, several main referral agencies contributed to 
the outcome patterns. As A.M.O.s referred most children, they were the main factor 
in the overall 'efficiency' of referrals, as determined by numbers of normal hearing 
outcomes (also see Table 1.9). 

Table 1.8. Assessment Outcome by County (%) 

Assessment Outcome * Carlo w * Kilkenny TIDD. Waterford Wexford Kildare Wicklow Overall No. 
South % 

Normal Hearing 36 44 47 29 29 37 30 36 2 0 2 9  

Transient Cond. Loss 24 26 22 21 32 26 28 26 1 4 3 5  

Persistent Cond. Loss 37 27 26 42 31 31 35 32 1 8 0 9  

Unil. S.N./Mixed Loss 1 1 2 4 3 3 3 2 1 3 4  

Bil. S.N./Mixed Loss 2 2 3 4 5 4 4 4 2 0 1  

TOTAL 1 0 0  1 0 0  1 0 0  1 0 0  1 0 0  1 0 0  100 1 0 0  

NUMBER 3 3 0  7 9 4  9 7 4  9 1 3  1 0 0 8  9 2 5  6 6 4  5 6 0 8  

•Because different systems of data collection were used for these counties, it appears that sensori-neural 
loss was underestimated, although the estimates for Normal Hearing were reliable. 

Some normal hearing outcomes are due to the fact that conductive loss can vary over 
time. An estimated 1 in 3 of all children have at least one episode of O.M.E., which 
may clear without treatment in a few months (Haggard and Hughes, 1991). 
Additionally, as the NRB service specifically caters for younger children with other 
disabilities or those who are difficult to test, we are bound to see some such children 
with normal hearing. Finally, the 'clinical definition' of normal hearing included some 
children with slight hearing losses - between 20 and 25dB HL average. 

1.4.1. Assessment Outcomes by Age 
The age profile of referrals was a major factor underlying patterns of assessment 
outcome. 

Ages of Children with Normal Hearing: Younger children first seen - under 3 years 
old - were most likely to have normal hearing (Odds Ratio=1.65 compared to all other 
ages). The slight secondary peaks for normal hearing in 6 and 9 year olds were 
associated with retesting in national schools. Often these were children with very 
slight hearing losses. 

Ages of Children with Conductive Hearing Loss: Children seen for the first time at 
ages 3 to 5 were most likely to have a 'persistent conductive' loss (Odds Ratio=1.51). 

NRB/ June 1996 page 17 



Childhood Hearing Impairment in South-East Ireland 

The Wexford study of children with 'persistent loss' (see Chapter 2) showed that the 
peak age for first grommet insertion was 6, so there was some evidence of greater 
persistence/severity of O.M.E. amongst referrals in the 3 to 5 age group. This 
condition may be more intermittent in infants. Hence they may pass Developmental 
Screening, or it may not be apparent until aged 2 to 3, when delayed or poor speech 
may be the first indication of a problem. Given the definition of 'persistent conductive 
loss', the significance of 'transient conductive loss' in infants may be underestimated. 
The figures collected for this study suggested a prevalence rate of approximately 3 to 
4% of all children under 8 years old with a 'persistent conductive loss'. 

Ages of Children with Unilateral Sensori-Neural or Mixed Hearing Loss: The 
referral of children to NRB with unilateral sensori-neural/mixed loss was unlikely 
until the age of 6 years or over. Most such losses were detected by School Screening 
(see Figure 1.4). In Wexford, about half of the children with this type of hearing loss 
had likely late-onset aetiologies (see Chapter 2). Additionally, a unilateral hearing 
loss may not cause any functional disability and thus does not engender parental or 
professional concern at an early age. With the introduction of Measles, Mumps, 
Rubella (MMR) vaccination, it is hoped that the prevalence of acquired losses due to 
these viral causes will decrease. These are known to be responsible for at least a 
quarter of permanent unilateral losses (Bess and Tharpe, 1984). 

Ages of Children with Bilateral Sensori-Neural or Mixed Hearing Loss: With 
bilateral sensori-neural/mixed losses, very few referrals were first seen by NRB before 
the age of 1 year. There was a wide spread of referral ages (also see Figure 1.4). 
Children identified by the age of 6 years old, with bilateral sensori-neural/mixed loss 
were significantly more likely to be fitted with a hearing aid than older children 
(p<0.05). More severe congenital losses are likely to be identified at the earliest ages, 
whilst the mildest losses may go undetected until School Screening - even then, they 
may not be referred directly to NRB. Overall, 3.2% of all children referred between 
1989 and 1993 in the study region were fitted with hearing aids, the majority of whom 
had bilateral sensori-neural/mixed loss. 

Figure 1.4. Age at First NRB Appointment:Children with Sensori-Neural/Mixed Hearing Loss 

• Unil. S.N ./Mixed Loss 

• Bilat. S.N ./Mixed Loss 
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1.4.2. Assessment Outcomes by Gender 
There were some gender differences in assessment outcome. 37% of males had 
normal hearing, 57% had conductive hearing loss, and 6% had sensori-neural/mixed 
hearing loss, whilst 32% of females had normal hearing, 60% had conductive hearing 
loss, and 8% had sensori-neural/mixed hearing loss. However, as boys were 1.4 times 
as likely to be seen, they outnumbered girls in all outcome categories except "bilateral 
sensori-neural/mixed loss' (p<0.01). 

1.4.3. Assessment Outcomes by Referral Agency 
E.N.T. surgeons (followed by G.P.s) were least likely to refer children with normal 
hearing and most likely to refer children with persistent conductive hearing loss. 
E.N.T. surgeons made by far the largest percentage referrals of children with sensori-
neural/mixed loss. Speech therapists were most likely to refer children with normal 
hearing throughout the study region and least likely to refer children with sensori-
neural/mixed losses. 

Consideration of these findings suggests that G.P.s generally arranged referral to NRB 
on the basis of medical symptoms, thus leading to the frequent diagnosis of persistent 
conductive hearing loss. E.N.T. surgeons mainly referred previously diagnosed 
children for the fitting of a hearing aid - thus it is not surprising that almost 90% of 
their referrals had some hearing loss. Speech therapists referred large numbers of pre
schoolers with normal hearing. These children mainly had speech delay, with 
consequent difficulty in assessment, and therapists wished to rule out hearing loss as a 
cause of this problem. 

Table 1.9. Assessment Outcome by Referral Agency (%) 

Assessment Outcome A.M.O G.P. SD.Th. E.N.T. Other Overall 
% 

Number 

Normal Hearing 34 30 54 13 43 35 1661 
Transient Conductive Loss 28 27 20 12 24 26 1251 
Persistent Conductive Loss 32 39 24 46 26 32 1538 
Unilat: S.N./Mixed Loss 3 3 <1 5 1 3 128 
Bilateral S.N./Mixed Loss 3 3 <1 23 5 4 182 
TOTAL 100 100 100 100 100 100 
NUMBER 3362 634 440 177 147 *4760 
(p<0.001) * Carlow/Kilkenny referral agency data only available for 92/93. 

1.4.4. Normal Hearing Outcomes in Various Clinics Over Time 
The number of children with normal hearing outcomes fluctuated considerably in one 
or two clinics, and was notably high in Clonmel and Kilkenny, although they showed 
improvement in 1993. Although annual percentages varied, the general trend was 
towards a reduction in the numbers seen with normal hearing. This process has been 
assisted by the development of an NRB Referrals Policy in 1992. 

Clinics held in NRB premises during 1989-93 had significantly higher levels of 
normal hearing outcomes than other clinic locations in the same county (p<0.05). One 
reason for this is that infants are normally seen in NRB premises, due to the better 
soundproofing and facilities available there for testing small children, who are more 
likely to have normal hearing outcome. Another reason may be the greater public and 
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G.P. awareness of NRB Hearing Service in towns with NRB premises, and an 
associated tendency to refer children as a precautionary measure. 

1.5. Management of Children Seen by NRB 
In 1989-93 within the entire study region, 61% of children seen had 1 appointment, 
26% had 2, and 1% had 10 or more appointments. The 5608 new referrals generated 
9665 appointments. As there were 300-350 additional hearing aid cases who had been 
referred before 1989 still attending regular appointments, an estimated 11,000 
appointments were attended in the study region during 1989-93. 

Assessment outcome was the most important factor in determining the management of 
a child referred to NRB (see Figure 1.5). If children seen for the first time had normal 
hearing, they were unlikely to be seen again. More than 95% of such children were 
seen only once. However, if they appeared to have other problems, they were referred 
by the NRB Audiologist to another professional, such as a psychologist or speech 
therapist. In Wexford, almost one in five children with normal hearing were referred 
to another professional. 

When children had a hearing loss, they were likely to be seen again at least once and 
then referred on to the E.N.T. surgeon if they had a persistent conductive hearing loss. 
For children assessed as requiring a hearing aid, whether their loss was conductive or 
sensori-neural, the number of appointments offered was much higher over time than 
for any other group of children. These children may attend audiology clinics for 18 
years or more. 

Figure 1.5. Mean Number of Visits by Assessment Outcome (excludine Carlow/Kilkenny) 
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There were significant inter-county variations in attendance (p<0.001). Wexford, 
Kilkenny and Carlow had the lowest levels of single appointment attendance (50-
55%), whilst South Tipperary had the highest (79%), with the remaining counties 
close to the overall average of 61%. (See Appendix Table A1.2). 
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1.5.1. Average Waiting Times 
Average waiting times in the NRB Hearing Service were estimated by sampling every 
tenth record in this study for Counties Tipperary (South), Waterford, Kildare and 
Wicklow. Data from all hearing aid fittings also contained this information. There 
was a consistent problem of long waiting times in South Tipperary and Waterford; 
average waiting times approached six months in 1992/1993 and some children waited 
a year (see Table 1.10). Things improved in 1994, as more time was allocated to these 
counties to reduce waiting lists. 

Waiting times affect the number of appointments offered. With long waiting lists, 
review appointments are less likely to be offered automatically to children with 
conductive hearing loss. Instead, parents are offered the option to make contact if 
necessary. Some parents may not take the initiative in such situations, even though 
they would welcome a review appointment for their child. Unexpectedly high levels 
of referral in a clinic, particularly of children with normal hearing, may cause 
problems in maintaining a short waiting list, which affects children waiting for both 
first and review appointments. 

Table 1.10. Ave. Wait (Days): Referral to 1st Appointment, by County/Cttnic/Year 

Countv 1989 1990 1991 1992 1993 Clinic 1989 1990 1991 1992 1993 
South Tipp. 82 90 120 143 157 Cashel 85 104 143 139 267 

Clonmel 81 81 106 144 97 
Waterford 129 93 112 176 111 Dungarvan 192 79 108 136 139 

Waterford 84 97 114 200 114 
Kildare 48 47 46 47 67 •Dublin 39 54 48 49 64 

Naas 50 46 47 47 65 
Wicklow 67 44 37 46 58 Arklow 46 39 34 58 68 

Greystones 75 48 37 43 55 
* Children from North Kildare generally attend clinics in the Dublin Area. 

1.6. Implications for Service Providers 
1.6.1. Predicted Service Requirements 
There was reasonable stability in the level and nature of referrals over the period 1989 
to 1993 in the study region. Based upon the study findings, about 7 to 8% of all 
children born in the late 1980s can be expected to attend the NRB Hearing Service in 
this region. 

1.6.2. Speech Problems and Conductive Hearing Loss Amongst Pre-School 
Children 
The most important trend over time in relation to the overall caseload was the 
increasing number of young children - predominantly boys - with a combination of 
speech/language problems, and O.M.E. By 1993, 58% of all new referrals seen were 
aged under 6. More than half of all new referrals had some conductive hearing loss -
mostly due to O.M.E. - about half of whom had hearing loss noted for more than a 
year. The estimated prevalence of 'persistent' conductive loss (requiring surgical 
management or long-term monitoring) for children born in the mid 1980s was 3-4%. 
Whether the incidence, or simply the likelihood of diagnosis of O.M.E. is increasing, 
cannot be assessed from these data. It is possible that the incidence of O.M.E. may be 
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linked to noted increases in other allergy-related childhood conditions, such as 
asthma. 

These factors deserve further consideration, and co-ordinated policy development 
between relevant services is required to ensure that young children with significant 
conductive hearing loss do not go undetected. There is a case for proposing that the 
incidence of O.M.E. - possibly with consequent speech and language delay - in 
children aged 2 to 5 is such that additional or alternative Screening Programmes may 
be justified amongst children in this age group. More definite guidelines on the 
management and treatment of conductive hearing problems of this type could be 
introduced by agreement between the relevant services. This could include criteria for 
the provision of surgery and hearing aids, where persistent hearing problems have 
been noted. 

1.6.3. Screening Programmes and the Detection of Permanent Hearing 
Impairment 
Counties where the highest numbers of infant referrals were made had the lowest 
mean and median ages of referral for children with permanent congenital loss 
requiring hearing aid provision. 

The Health Boards and NRB need to review the rationale of hearing screening, and 
ensure high coverage of Early Developmental Screening Programmes with subsequent 
early referral to NRB of children with possible hearing problems. Training resources 
and testing and soundproofing conditions for Early Developmental Screening 
Programmes could be improved in some areas. 

The two main Health Board Screening Programmes accounted for over 30% of all 
referrals. However, even more children who were referred by Community Care had 
not come directly from Screening Programmes, but had been referred because of 
earaches and infections, or parental concern about hearing or speech. Most of these 
were pre-school children. The rise in the numbers of pre-school children during the 
study period again suggests that a more standardised approach needs to be adopted by 
Community Care to these children, perhaps in the form of a recommended 
'Intermediate Screening Programme' amongst 2-3 year olds, for the identification of 
speech and hearing problems. 

Children referred to NRB from the main Screening Programmes in some counties 
were well above the recommended ages, which are 6-9 months for Early 
Developmental and 5-6 years for School Entry Screening. This may have developed 
as a 'compromise solution', often connected with staffing levels, but it has not 
improved the early identification of permanent hearing impairment. The 
recommended timing - and full coverage - of the main Screening Programmes should 
be promoted as the most immediate way of achieving early identification of 
significant permanent childhood hearing loss. 

Additionally, there could be a redirection of resources, perhaps from screening or 
assessment of children in late national school, to screening conducted before school 
entry age. Alternatively resources for current 6-9 months Screening Programmes 
could be partially redirected to neonatal screening - reinforced by parental checklists 
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administered by the Public Health Nurse, to encourage parents to self-refer their 
children - combined with more resources for screening at 2-3 years of age. 

These possibilities should be reviewed in the light of current data from both screening 
and hearing assessment, involving Community Care and NRB Hearing Service. These 
data could be monitored much more readily if computerised records were in place, 
enabling better decisions to be made. This would ultimately benefit children with 
hearing impairment who could then be identified earlier. 

1.6.4. Efficiency of Referrals 
Referral agencies tended to refer children in certain age groups. For example, speech 
therapists referred mainly 2 to 5 year olds, G.P.s were a significant source of 4-5 year 
old referrals, but E.N.T. surgeons tended to refer mainly children over 8. Similarly, 
assessment outcome patterns varied according to the referral agency, with speech 
therapists tending to refer many children with normal hearing compared to G.P.s, who 
mainly referred children with conductive hearing loss. In addition, there was an 
increased likelihood of normal hearing outcome for children under the age of 3. 

Counties, and even clinics within counties, varied significantly in respect of referral 
patterns and outcomes. Some of these differences appeared to be influenced by the 
existence of a local NRB office, which paradoxically increased the likelihood of 
normal hearing referrals. This was connected with the practice of calling children 
under 3 to NRB premises for practical reasons. However, the element of additional 
public or G.P. awareness in towns with NRB offices may also have made an impact. 

Consideration should be given to setting targets for the percentage of normal hearing 
outcomes in various clinics, which take into account typical referral patterns according 
to age and location. This includes NRB assessing the impact of public awareness 
about services upon referral levels. These targets could be reviewed annually in 
conjunction with the main referral agencies in each county. However, an overall 
target of 30% could be achieved in the study region, given appropriate training and 
referral guidelines. 

1.6.5. Training and Referral Guidelines 
The above findings imply the need for a review of training for Community Care staff, 
and an assessment of the appropriate course for onward referral. In relation to 
training, there is a recommended 21/2-day training programme for conducting 6-9 
month Developmental (B.S.A., 1994). This could beneficially be provided by NRB 
as an 'updating and refresher' course, every three years, to Community Care staff 
involved in this Programme. A similar recommendation applies to School Entry 
Screening Audiometry, where some additional play techniques may assist with the 
testing of less confident school entrants. Such courses could also involve reviewing 
the impact of testing conditions. 

In relation to pre-school children aged 2 to 5, various testing methods are available, 
and NRB should be in a position to recommend a limited number of speech tests 
which could be employed by Community Care staff - including speech therapists - as a 
basic screening test for hearing. These could also be incorporated into a short training 
programme, along with a checklist, information about the recognition of hearing loss 
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amongst children in this age group and known risk factors. Such a training 
programme should also be available as part of the basic training in Speech Therapy, 
Community Medicine and Public Health, so that the approach can be standardised as 
far as possible. 

If additional training were provided, it would be much easier to implement and 
achieve an understanding of NRB Referral Policy Guidelines, to ensure that fewer pre
school children without hearing loss were referred, but also that infants and young 
children with hearing loss were referred promptly. 

1.6.6. NRB Management of Appointments 
Assessment outcome and hearing aid status determined the number of visits made by 
children to NRB. Well over half of all children, including some with hearing loss, 
were seen only once by NRB. Additional NRB protocols for review, including the 
follow-up management of children who fail to attend any appointments, would help to 
standardise service provision. 

Average waiting times varied widely between counties and over time during the study 
period. 

Consideration should be given to offering a maximum waiting time to new referrals, 
assuming that the above targets for the efficiency of referrals are also being applied, 
and assuming that adequate staffing is available. NRB should take responsibility for 
maintaining waiting lists in all areas. 

1.6.7. Record-Keeping 
The process of maintaining waiting lists would be greatly assisted by the introduction 
of standardised filing systems, maintained by a computer system, which would enable 
constant monitoring of referral patterns. During this study, considerable problems 
were posed by the non-standardised approach to record-keeping throughout the study 
region. If future research were to be considered, then a properly maintained 
computerised information system is essential. This carries some training and staffing 
implications, particularly for NRB. 
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Chapter 2 

Persistent Hearing Loss in County Wexford 

This chapter considers children identified in the Co. Wexford pilot study, who were 
3 

found to have persistent hearing loss. Additional information was extracted for these 
children, including severity and type of hearing loss, likely aetiology (cause) of 

4 
hearing loss, and their E.N.T. history. Overall, 539 children, or 37% of all Wexford 
referrals between 1986 and 1993, had a persistent hearing loss. 

The definition of 'persistent conductive' hearing loss was felt to represent a reasonable 
definition of those children who were likely to have educationally significant 
problems due to their hearing loss. More than 90% of children with persistent 
conductive hearing loss have O.M.E. or a related condition, which generally improves 
over time - so their loss is often temporary, albeit lasting a number of years. Others 
with sensori-neural/mixed hearing loss have permanent loss. 

2.1.. Audiological Profile of Children with Persistent Loss 
The majority of children with persistent loss (77%) had a loss in both ears (bilateral 
loss) while less than a quarter had unilateral loss. 79% of these children had mild 
loss, 14% had moderate loss, and 7% had severe or profound hearing loss (see Table 
2.1). Children with bilateral loss were more likely to have mild hearing loss than 
those with unilateral loss. 

Overall, 80% of children had conductive loss, 16% had sensori-neural loss, .and only 
4% had mixed loss. Effectively, therefore, just under a quarter of children identified 
with significant hearing problems had a permanent hearing loss. However, amongst 
children with unilateral loss, there was a much higher percentage with permanent 
hearing loss (30%) compared to those with bilateral loss (18%). This related to two 
factors. The first is that children who suffer from O.M.E. of a persistent nature 
generally have bilateral loss. The second is that children with mild unilateral loss 
(especially due to O.M.E.) may be less likely to have been referred to NRB because of 
the slight nature of their problem - i.e. no evident hearing problems. This factor may 
also influence the severity profile of unilateral and bilateral hearing loss identified (see 
Table 2.1), where it seems that children with unilateral loss are more likely to have a 
severe/profound hearing loss than those with bilateral loss. 

3 Children with persistent conductive, unilateral or bilateral sensori-neural/mixed hearing loss are 
described as having persistent loss. Fuller definitions are given in Appendix 2. 
4 Due to a fault in database design (subsequently changed), 7 children with recorded persistent loss did 
not have a corresponding referral record, so were missing from some analyses. 
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An important cause of unilateral hearing loss is known to be mumps (Bess and 
Tharpe, 1984), which often causes total (profound) hearing loss in only one ear, whilst 
leaving the other ear unaffected. 

Thus, clinically, it is predictable that a higher proportion of children with unilateral, 
rather than bilateral loss, will have a severe or profound hearing loss. 

Table 2.1. Type and Severity of Persistent Hearing Loss 

Type Unilateral Loss 
n % 

Bilateral Loss 
n % 

Overall 
n % 

Conductive 90 70 337 82 427 79 
Sensori-Neural 34 27 54 13 88 16 
Mixed 4 3 20 5 24 4 
TOTAL 128 100 411 100 539 100 

Severity Unilateral Loss Bilateral Loss Overall 
n % n % n % 

Mild 84 66 337 82 421 78 
Moderate 22 17 65 15 87 16 
Severe/Profound 22 17 9 3 31 6 
TOTAL 128 100 411 100 539 100 

2.1.1. Relationship Between Type and Severity of Hearing Loss 
Conductive loss was overwhelmingly of a mild severity, regardless of whether it was 
unilateral or bilateral. 76% of children with conductive loss had mild, and 24% had 
moderate loss. Only one child had a severe conductive hearing loss. Sensori-
neural/mixed loss ranged across all severities. 45% of such bilateral losses were mild, 
28% were moderate and the remaining 17% were severe/profound. However, for 
unilateral sensori-neural/mixed losses, less than 20% were mild, a similar percentage 
were moderate, and 60% were severe/profound. This relates to viral and referral 
factors already noted. 

2.2. Likely Aetiologies 
The likely aetiology (cause) of each child's hearing loss was also recorded. Whilst this 

information is generally reliable, note that for some aetiologies, (genetic, late-onset 
and unknown), blood or D.N.A. testing would be required for confirmation. 

Certain aetiologies would typically be associated with certain types of hearing loss: 
thus in broad terms it is possible to describe three main categories: 

1. Congenital - where the hearing loss was present either before, or within a few 
days of a child's birth. This category covers children with permanent genetic 
causes, and perinatal causes (such as birth trauma or prematurity). These are 
generally sensori-neural or mixed. Occasionally children have permanent 
conductive loss due to structural defects, which may be caused by syndromes 
such as Treacher-Collins Syndrome. Most children with unknown aetiology 
probably have congenital hearing loss. 
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2. Late-onset sensori-neural/mixed - where permanent inner ear or nerve 
damage has resulted from bacterial or viral infections, accidental trauma, or 
drug treatments, which are known to have occurred after the perinatal period. 

3. Acquired conductive - where hearing loss is likely to be temporary and 
potentially treatable - i.e. due to O.M.E. and related conditions, or correctable 
outer ear disorders ('Other' in Fig.2.1). In addition, these types of hearing loss 
are generally mild or moderate in severity, unlike other categories of hearing 
loss, which may be Of any severity. 

Figure 2.1 shows the aetiologies identified amongst all 539 children who had 
persistent hearing loss. The main aetiology was O.M.E., which was present in 73% of 
these children. 

Figure 2.1 - Likely Aetiologies: Children with Persistent Loss in County Wexford 

Cranio-Farial 
Abnormality 

Unknown 5% Congenital 

Congenital Perinatal 
2% 

Late-Onset 
(S.NiMixed) 
Ik 5% 

The likely aetiologies of those with persistent hearing loss were considered in terms of 
age band at first appointment, gender, main referral reasons and noted family history. 

2.2.1. Age at First Appointment 
Only certain 'risk factors' were typically associated with early audiology assessment -
hence only children with CFAs were generally seen before the age of 6. Late-onset 
causes appear largely in the higher age bands. Note that the number with bacterial 
meningitis who had persistent loss was very small, and none had resultant permanent 
severe/profound bilateral loss. Age bands under 6 were dominated by children with 
'simple' O.M.E., whilst children with perforations were mostly seen first at a later age. 
(See Table 2.2.) 
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Table 2.2 Aee Band at First Appointment by Likely Aetioloev (%) 

Aee band CFA Genetic Perinatal Late O.M, O.M.E. Other Unknown No. 
and /Prem. Onset with without 

Svnds. S.N. Perfns Perfns 
<2yrs 23 14 8 0 0 11 0 5 5 1  
2-5 58 41 17 14 26 55 18 12 2 4 1  
6-9 12 24 50 31 45 25 45 38 1 4 8  
10-13 8 17 17 52 19 8 36 38 7 9  
>=14 0 3 8 3 10 . 1 0 7 1 3  
TOTAL 1 0 0  1 0 0  1 0 0  1 0 0  1 0 0  1 0 0  1 0 0  1 0 0  1 0 0  
NUMBER 2 6  2 9  1 2  2 9  3 1  3 5 2  1 1  4 2  * 5 3 2  

*Due to a fault in database design (subsequently changed), 7 children with recorded persistent loss did 
not have a corresponding referral record, so were missing from some analyses. 

2.2.2. Gender 
Overall, 59% of children with persistent loss were male and 41% were female -
similar to the overall referral ratio noted in Chapter 1. The only gender difference in 
aetiology was that males were more likely to have O.M.E. and related conditions. 
This indicates a likely difference in incidence, but is also connected with the higher 
likelihood of detection of such problems in those referred with poor speech between 
the ages of 2 and 5. The four children with apparent non-organic loss were all male, 
although three had indications of past problems with Otitis Media. 

2.2.3. Referral Reasons and Family History 
Children with persistent hearing loss, referred after Early Developmental Screening 
failure or because of parental concern, had a 1 in 5 risk of this being permanent. This 
risk was higher if they were referred because of family history/risk factors, School 
Screen failure (2 in 5) or to fit a hearing aid (9 in 10), but was slightly lower than 1 in 
5 if they were referred because of speech problems. One fifth of all children with 
persistent hearing loss had some noted family history, in particular relating to siblings 
with similar types of hearing problems. 

2.3. E.N.T. Surgery Aspects - Grommet Insertion 
Grommets are generally inserted as a treatment for hearing loss due to O.M.E. They 
are also, very infrequently, inserted as a diagnostic measure in very young children 
with suspected permanent loss. Thus it would be expected that many of the children 
with persistent loss would have had grommets inserted. Amongst the children with 
persistent loss, more than half (56%) had received one or more sets of grommets -
58% of the boys compared to 51% of the girls. These findings confirm research 
findings elsewhere which have indicated that boys are more likely than girls to receive 
grommet insertion. (Bisset and Russell, 1993). 

Very few children had grommets fitted before the age of 2 years, with most receiving 
their first set at 5-6 years of age. Children under 4 at first grommet insertion were 
significantly more likely than older children to have a second or subsequent set fitted 
(p<0.001). 
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It has already been stated that the main reason for inserting grommets is the presence 
of O.M.E. 66% of children with O.M.E. in the Co. Wexford study had received 
grommets compared. to 56% overall. 68% of boys with O.M.E. were fitted with 
grommets compared to 62% of girls with O.M.E. This seems to reflect a practice of 
fitting boys with grommets slightly more readily than girls. The reasons for this could 
not be explored in the current study. In research carried out elsewhere, however, 
higher natural resolution rates have been noted amongst girls with O.M.E. than 
amongst boys with this condition (Dempster et al 1993). Whether this finding 
underlies the gender differences in E.N.T. management practices noted in this study 
warrants further research. 

Most of the children (80%) who underwent this procedure had one set of grommets 
inserted. Where children had more than one set of grommets inserted, there was an 
average gap of one year between operations. 15% had received two sets of grommets 
while 5% had received three or more sets. 

It proved difficult to identify audiological improvements accruing from grommet 
insertion, as many children who underwent this procedure were not seen before the 
first set and after the last set, or were not assessed between their operations. It seems 
reasonable to assume however that the children in this study who had repeat surgery 
obtained only short-term benefit from initial grommet insertion. Given the age profile 
of children who had grommets inserted and the fact that 20% of these children 
required repeat surgery, it seems that middle ear conditions can span many years 
during childhood, and cause major difficulties for small numbers of children. 

Half of the children fitted with grommets had this procedure done with accompanying 
surgery, usually adenoidectomy (30% of all children having grommets). No gender 
differences were found in the frequency of this combination, even though research 
elsewhere has suggested that boys benefit more from it than girls (Dempster et al, 
1993). Slight gender differences were found, however, in the frequency of combining 
tonsillectomy, adenoidectomy and grommet insertion: this combination was 
performed for 17% of the boys and 13% of the girls in this group. Other types of 
surgery included tympanoplasty, mastoid surgery, pinnaplasty, one cochlear implant, 
microsuction (if done regularly), and related nasal surgery/sinus washout. 

About half of the children who received grommets had attended E.N.T. before NRB, 
with most of the remainder being referred to E.N.T. by NRB. 

2.4. Prevalence Rates 

2.4.1. Permanent Unilateral Loss 
Children in the Co. Wexford study who were identified as having a permanent 
unilateral hearing loss (>=25dB HL) were profiled by their year of birth, in order to 
obtain an approximate prevalence rate per 1000 births. 

Forty-one children were recorded as having been referred during the eight year study 
period with such a loss - an average of 5 per year. Given the wide variation in referral 
ages, a search of earlier and later referrals was made to try and identify all such cases 
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born between approx. 1977 and 1984, which would enable a more accurate prevalence 
rate to be established. This search identified a further nine children who had 
principally a unilateral loss, bringing the total number to fifty. The number of 
children with this hearing loss born in each year from 1977 to 1984 ranged between 
three and six, with a median of five. As those children are now in their mid and late 
teens, this should represent a fairly complete ascertainment, since most would have 
been offered School Screening at some stage in national school. This represents an 
approximate prevalence of 2.5 per 1000 (1 in 400), slightly lower than the estimated 
rate of 3 per 1000 amongst U.S. school children (Bess and Tharpe, 1984). Very few 
children born after 1984 have been identified to date with permanent unilateral loss, 
which may indicate that the incidence of such loss has fallen. (Aetiology and severity 
profiles are shown in Appendix Figures A2.1/2.2.) 

NRB Management - Permanent Unilateral Loss 
Following initial assessment by NRB Hearing Service, all children with permanent 
unilateral loss were listed for review and their schools were informed and advised 
about classroom placement. A small number of children who were experiencing other 
difficulties (such as noise in the classroom or other school problems) were referred to 
the Visiting Teacher Service. Twenty-one (42%) of these children were still under 
active review when this study was carried out, even though most were of secondary 
school age. 

2.4.2. Permanent Bilateral Loss 
The prevalence rate of permanent bilateral loss was also estimated in the Co. Wexford 
study, with a distinction made between those who were fitted with hearing aids and 
those who were not. 

Some 6.5 children per years of birth 1983 to 1987, (i.e. those most likely to have 
attended during the study period) were born with a bilateral sensori-neural/mixed (or 
permanent congenital conductive) hearing loss >=25dB HL, of whom about two-thirds 
received hearing aids. This suggests an estimated prevalence of just over three per 
thousand for children born before 1987, and around two per thousand for children in 
this age group falling within the 'fitting range'. 

The age distribution for these children showed the low likelihood of detection of mild 
hearing loss before the age of 6. 

NRB Management - Permanent Bilateral Loss. 
Two thirds of children with permanent bilateral loss were fitted with hearing aids, and 
their management is detailed in Chapter 3. There was wide variation according to age 
at referral. Over 80% of pre-school children were fitted with hearing aids, 75% of 6-7 
year olds, 42% of 8-9 year olds and no 10-11 year olds. However, 70% of 12-13 year 
olds referred received hearing aids, which may relate to the increased educational 
demands of secondary school. 

Most children not fitted with hearing aids were either coping adequately with their 
mild hearing loss in national school, or were unwilling to consider a hearing aid trial. 
At least nine of the children not fitted with hearing aids were referred initially to the 
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Visiting Teacher Service for occasional monitoring in school, and twenty were 
reviewed by NRB, with the remaining two cases being referred back for retest in 
school. In fact, seventeen of the twenty-two were still under active review at the time 
of this study. 

2.5. Implications for Service Providers 
2.5.1. Aetiology and Profile of Childhood Hearing Loss 
The likely aetiologies identified in 539 children in the Co. Wexford study who had 
'persistent' hearing loss did not change significantly over the eight year referral period. 
13% had congenital, 5% had late onset sensori-neural, 74% had acquired conductive 
and 8% had unknown aetiologies. These children represented 37% of all children 
refeiTed to NRB in Co. Wexford. Bearing in mind that only about 10% of children 
with persistent loss were actually fitted with hearing aids, the wide-ranging nature of 
the NRB Hearing Service - particularly in giving advice and information to parents 
and educational and health agencies, whether or not the child receives hearing aids -
should be highlighted. 

2.5.2. E.N.T. Management 
Grommet insertion was performed in more than half of all the children classified as 
having persistent loss - equivalent to one fifth of all children referred to NRB. A 
small proportion of children had multiple grommet insertion, with this being 
significantly more likely for those children receiving their first grommet insertion 
before the age of 4 years. The overall question of 'grommet insertion policy' is one 
with important financial implications, and deserves further consideration, particularly 
in relation to long-term hearing impairments. 

2.5.3. Prevalence of Permanent Hearing Impairment 
The prevalence of permanent unilateral loss amongst those born in the late 1970s and 
early 1980s was about 2.5 per 1000. This may be a slight underestimate, as not all are 
detected by School Screening. Many unilateral losses were thought to arise from viral 
causes, although aetiologies were not confirmed by blood testing. Prevalence rates 
amongst younger children may have fallen, although, given that unilateral loss is often 
of late onset, it is too soon to confirm this. 

The prevalence of permanent bilateral loss for children born in the early 1980s was 
estimated to be 3 per 1000, with 2 per 1000 in the current 'fitting range' - i.e. with a 
loss of 35dB HL average or greater. 

Only two-thirds of children with permanent bilateral hearing loss, and a tiny 
percentage of those with unilateral loss >= 25dB HL avg. are currently fitted with 
hearing aids. Whilst numbers of children with bilateral severe or profound hearing 
impairment are falling, this is unlikely to mean a reduction in the numbers fitted with 
hearing aids. Whether more children have mild hearing loss, or are simply more 
likely to be detected and fitted in recent years, is not clear from this study, and could 
form the basis for further research. Possible factors such as noise-induced hearing 
loss in young people are the subject of considerable research interest elsewhere, (MRC 
I.H.R., 1986). However, there is as yet no clear evidence that teenagers are damaging 
their hearing significantly with leisure noise (Buren et al, 1992). 
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Chapter 3 

Children Fitted with Hearing Aids 

This chapter focuses on children who were fitted with hearing aids between 1986 and 
1993 in all seven counties of the study region. This group of children deserve detailed 
study, given their particular importance to NRB, both in terms of service requirements 
and costs. Overall, 308 children were fitted with hearing aids during the study period; 
an average of 38 per year. This is equivalent to a prevalence rate of 0.25% of all 
children in the study region. A profile of the general characteristics and trends, 
particularly the ages at referral and fitting, as well as a description of management and 
hearing aid provision for these children is also given. 

3.1. Population Trends Amongst Children Fitted with Hearing Aids 
308 children were fitted with hearing aids in the study region in the eight year period 
1986-93. Annual totals varied erratically, but increased from the late 1980s ,(133 
children) to the early 1990s (175 children). Most of the increase occurred in the 
South-East Region, rather than in Kildare/Wicklow. 

Comparison of eligible percentage populations and hearing aid fittings show that 
South Tipperary, Wexford and Kildare were over-represented for hearing aid fittings, 
whilst Carlow, Kilkenny and Wicklow were under-represented (see Table 3.1). 
Within county totals, there were highly erratic annual variations, with 1992 as the 
busiest year, and no evident trends over time. This erratic variation contributes to 
difficulties in assessing the need for clinics at various locations, since children usually 
require more frequent reviews in the year after initial fitting, compared to following 
years. 

Table 3.1. Trends in Hearing Aid Fitting, for Each County (%) 

Countv 1986-1989 1990-1993 Overall Number % PoDulation 
% Under 18 

Carlow 4 6 5 15 6.5 
Kilkenny . 14 6 9 29 10.5 
South Tipp. 17 11 14 42 12.5 
Waterford 8 22 16 50 16.0 
Wexford 16 23 20 62 17.5 
Kildare 24 19 21 65 20.0 
Wicklow 17 13 15 45 17.0 
TOTAL 100 100 100 100.0 
NUMBER 133 175 308 

3.2. Audiological Profile 
Children fitted with hearing aids in the Co. Wexford study comprised 13% of those 
with a recorded 'persistent loss', and had quite different audiological characteristics to 
this wider group (see Chapter 2). 98% of the children fitted with hearing aids in this 
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study had a bilateral loss. Whilst only 2% of those fitted had a unilateral loss, these 
were all fitted in the second half of the study period - indicating a greater readiness to 
explore the benefits of hearing aids with this group since 1990. 

About three-quarters of children fitted with hearing aids had permanent hearing loss; 
only one quarter had acquired conductive hearing loss due to Otitis Media and related 
conditions. Table 3.2 shows the type and severity of hearing losses identified amongst 
the 308 children. For this table, the six children with unilateral loss have been 
grouped with those having mild hearing loss. 

Table 3.2. Type and Severity of Loss: Children Fitted with Hearing Aids 

Type n Overall 
% 

Severity n Overall 
% 

Conductive 97 31 Mild 122 40 
Sensori-Neural 157 51 Moderate 129 42 
Mixed 54 18 Severe/Profound 57 18 
TOTAL 308 100 TOTAL 308 100 

Amongst hearing aid fittings, annual totals for conductive or mixed loss varied widely, 
but annual totals for sensori-neural loss remained relatively stable. (See Appendix 
Figure A3.1). There were some inter-county differences; Carlow had the highest 
percentage of children with sensori-neural loss at 62%, compared with only 38% in 
Kildare, where the highest proportion of conductive loss was fitted (also 38%). 
Percentages of children with mixed loss ranged from 7% in Carlow to 24% in 
Waterford. 

Much more definite trends existed in relation to the severity profile of hearing losses 
fitted over the study period, with a steadily increasing proportion of mild/moderate 
loss, and a decreasing proportion of severe/profound loss (see Figure 3.1). The former 
may reflect a change in hearing aid fitting practice and a greater willingness to explore 
the possible benefits of hearing aids for children with mild hearing loss, as well as 
improvements in post-natal care. The latter is due to falling incidence of 
severe/profound hearing loss associated with declining birth-rates and vaccination 
programmes, and also perhaps linked to improving post-natal care for premature 
babies during the period. 

As a percentage of all fittings, those with severe/profound loss fell from an average of 

34% in the late 1980s to 8% in the early 1990s.5 

The increasing numbers of children with mild loss being fitted with hearing aids in 
this study confirms previous findings that, throughout Ireland, the numbers of such 
fittings had doubled between 1984 and 1991 (Pitt, 1995). Many such children had 
either mixed or conductive hearing loss. This could be linked to either increased 
incidence or referral to NRB, of children with O.M.E.. 

3 Since the study period, i.e. 1993 - 1995, the numbers of such children fitted annually with hearing aids 
in the region has remained stable. 
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Figure 3.1. Annual Trends in the Severity of Loss Amongst Children Fitted with Hearing Aids 

Normal One Ear/Mild 

—•—Moderate 

—0— Severe/Profound 

Nos. Fitted 

Year of Fitting 

There were significant inter-county differences in severity distribution. This related to 
the type of losses fitted, the varying screening policies in operation, and genetic 
factors which can cause wide variations over time in localised patterns of hearing aid 
fitting. (See Appendix Table A3.1). 

Table 3.3. Likely Aetiologies: Children Fitted with Hearing Aids 

Overall % n Additional Description 
Congenital Genetic 

Cranio-Facial 
Abnormality 
(CFA) 
Named 
Syndromes 
Maternal Illness 
Perinatal/ 
Prematurity 

23.7 73 

8.8 27 

5.5 17 

0.3 1 
8.5 26 

3 without family history, 70 with family history -
includes 6 with other risk factors 
Includes 3 Atresia, 4 Cleft Palate-(includes 3 
primarily O.M.E), 2 Microcephalic, 2 Pierre-Robin 
Syndrome, 9 Ossicular Faults 
13 Down Synd. (S.N.Loss), 2 Hurler's Synd., 1 
Waardenburg's Synd., 1 Usher's Syndrome 
Mother had Anorexia during pregnancy 
Perinatal: 5 Anoxia, 5 Respiratory Distress, 1 
Jaundice, 1 Twin, 2 Forceps. Prematurity: 1 Anoxia, 
1 Jaundice, 1 Cyanosis, 1 Meningitis, 1 
Aminoglycoside treatment. 

Likely 
Congenital 

Unknown 18.5 57 2 with Viral Risk Factors; 1 Forceps Delivery 

Acquired 
Conductive 

O.M.+Perfns.etc. 

O.M.E. 
Likely Non-
Organic 

15.3 47 

8.4 26 
2.6 8 

(Includes 1 with Down Syndrome) & 1 with Auto-
Immune Deficiency present from birth. 
(Includes 9 with Down Syndrome)' 
6 with evidence of past Otitis Media 

Late-Onset Mumps/Other 
Viral 
Meningitis 
Trauma 
Ototoxic Drugs 

5.8 18 

1.0 3 
13 4 
0.3 1 

2 with mumps; 9 with measles 

(Bacterial) 
1 Definite Head Injury, 3 Possible 
Post Chemotherapy 

TOTAL 100 308 

NRB/ June 1996 page 34 



Childhood Hearing Impairment in South-East Ireland 

3.3. Likely Aetiologies 
Likely aetiologies were based upon the recorded history and audiological assessment, 
but were not generally confirmed by detailed investigation. Genetic causes were often 
identified amongst children fitted with hearing aids, as well as O.M.E./ related 
conditions, and unknown cases. (See Table 3.3. on the previous page.) 

3.4. Other Disabilities 
More than a third (34%) of children fitted with hearing aids during the study period 
had another recorded disability - consisting of learning (19%), speech/language (6%), 
multiple (4%), physical (2%), behavioural (2%), and visual (1%) disabilities in 
addition to their hearing impairment. Children with learning and multiple disabilities 
thus formed 23% of this group, compared with 5% of all referrals (see Chapter 1). No 
trends over time or inter-county variations were evident in relation to other recorded 
disabilities. Severe visual disabilities were least common, although over 30% of all 
children fitted with hearing aids wore glasses at the time of the study. This can be 
important in practical terms for the physical comfort of children with small ears 
wearing glasses and hearing aids. Speech/language disabilities noted (at 6%) were 
lower than the figure recorded for the general referral population (9%). This may be 
because severe hearing impairment almost always produces speech/language delay, 
which may mask 'deviant' speech or language development. 

3.5. Analysis of Age at Referral and Fitting 
19% of children fitted with hearing aids in this study were referred to NRB before the 
age of 2, 28% were aged 2 to 5, and 24% were aged 6 to 9. The remaining 28% were 
aged between 10 and 17 at referral. This differed somewhat from overall referral 
patterns, with a smaller percentage of children in the 2 to 7 age group, and a 
considerably higher percentage in the over 10 age group amongst children receiving 
hearing aids. There were significant county differences, shown in Table 3.4.. 

Table 3.4. Aee Band by County'.Children Fitted with Hearing Aids (%) 

Aee band Carlow Kilkenny Tipp. Waterfd Wexfd Kildare Wicklow Overall No. 
South % 

<2 Yrs 20 34 26 18 16 6 27 19 59 
2-5 20 21 31 20 35 32 22 28 86 
6-9 20 24 21 12 26 38 16 24 74 
10-13 13 21 19 38 16 18 .33 23 71 
>13 27 0 2 12 6 5 2 6 18 
TOTAL 100 100 100 100 100 100 100 100 
NUMBER 15 29 42 50 62 65 45 308 

(p<0.001) 

The most obvious trend over the study period, which affected all counties to some 
extent, was the increasing number of children aged over 9 at referral who received 
hearing aids. 20% of all fittings in the late 1980s, compared to 37% of all fittings in 
the early 1990s were referred at this age. This was due to the changing severity 
profiles of hearing loss amongst children being fitted with hearing aids, the increase in 
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later School Screening (see Chapter 1), and the increasingly positive perceptions of 
hearing aids, which encouraged more referrals of older children. 

The integer ages of fitting, by severity and fitting period (late 1980s or early 1990s), 
for those with congenital loss are shown in Figure 3.2/3.2a. The large fall in the 
numbers of children fitted in the 1990s with severe to profound loss was balanced by a 
very large increase in children with mild to moderate loss, who, on average, were not 
being fitted any earlier. Bearing in mind that this was only those with likely 
congenital loss, it seems that screening systems were increasingly detecting children 
of both pre-school and primary school age, with relatively mild losses who could 
benefit from hearing aid use, or their referral of such children to NRB increased over 
the study period. There remain a number of children in the 'grey area' with regard to 
hearing aid fitting; with technological and cosmetic improvements, and possible 
aetiological changes, more older children (and younger adults) want to try hearing 
aids, so it is difficult to set limits on how many might seek a hearing aid over the next 
decade. 

Figure 3.2.73.2a. Integer Ages of Fitting - Congenital Loss: 

Severe/Profound Loss Mild/Moderate Loss 

• 1990-1993 

• 1986-1989 
H1986-1989 

• 1990-1993 

Figure 3.3 shows the median ages of referral and fitting over time for children with 
congenital loss. Median ages were generally more appropriate to report here because 
sample sizes were small and 'skewed' towards the lower ages. In these situations, the 
median represents typical values better than the mean. Congenital hearing loss and 
acquired conductive hearing loss are examined separately, since different service 
indicators are required for both. For permanent congenital loss, late fitting is normally 
because of late detection or diagnosis, whereas for acquired conductive loss, late 
fitting is usually due to an extensive period of medical or surgical management. This 
approach excludes those with progressive or permanent late-onset hearing loss, who 
would not be detectable in the first months of life, and are considered separately. 

Children with mild congenital losses were fitted at a higher median age in the early 
1990s than in the late 1980s - but it should also be noted that the number of such 
children rose very significantly over the study period. More children with mild 
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hearing loss were referred and 'monitored' before fitting of a hearing aid in the more 
recent years of the study. Only for those with severe/profound loss was there a slight 
decrease in both the median age at referral, and the median age at fitting of a hearing 
aid. -

Figure 3.3. Trends in Median Ages of Referral/Fitting of Hearing Aids - Congenital Loss 

- Mild -Fitting 

- Mild - Referral 

- Moderate - Fitting 

-- -D -- Moderate - Referral 

- Severe/Profound - Fitting 

. . o - - Severe/Profound - Referral 

Median Age 80 
in Months 70 

1986/7 1988/9 1990/1 1992/3 

Year of Fitting 

Internationally, the definition of 'late fitting' varies widely. Some countries aspire to 
fit all children with severe/profound loss well before the age of 1 year (N.I.H. 
Consensus Statement, 1993). Increasingly, physiological studies are suggesting that 
very early aiding (before 3 months of age) can mould the behaviour of the cochlea in 
its ability to respond to sound (Doring et al, 1992). The findings of this study must 
therefore be seen as less than ideal, and a reason for further discussion and planning. 

Congenital Hearing Loss 
The severity of congenital hearing loss was the most significant factor in determining 
the age of fitting of a hearing aid, although county differences were also apparent. For 
the analyses described below, mild congenital hearing loss is described separately, 
since children with mild loss are often referred to NRB after School Screening, and 
may have few problems due to hearing loss. 

On the other hand, children who stand to benefit most from early intervention in the 
form of hearing aid provision require early identification, to ensure that effective 
services are made available. This generally applies to those with moderate or greater 
degrees of loss, whose language and communication skills measurably improve with 
consistent hearing aid use (Ramakalawan and Davis, 1992). These children should be 
detectable by Early Screening and fitted with hearing aids long before they start 
school. The picture that emerges is not encouraging. The median referral ages in 
most counties increased (disimproved) over the period, generally accompanied by a 
similar increase in the median fitting age, although Wicklow and Kildare showed falls 
(improvements) in referral and fitting ages. 
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The overall median fitting age for children with moderate or greater degrees of 
congenital loss who were fitted during the study period was 4 years and 3 months. 

On an individual county basis, only South Tipperary showed significant increase in 
median fitting age, due to a combination of late referral and increased delays after 
referral to NRB. The latter relates to the long waiting lists in this county in the early 
1990s. Overall, for children with moderate or greater degrees of congenital loss, there 
was an increase from 4 to 6 months in median delays between referral to NRB, and 
fitting of hearing aids. This combined with later median referral ages in the S.E.H.B. 
region to cause a significant increase in median fitting age (from 32 to 69 months). In 
Kildare and Wicklow, both within the E.H.B., where median referral ages fell 
significantly (from 68 to 27 months), there was an associated though non-significant 
fall in median fitting age (see Table 3.5). 

If children with only severe/profound loss are considered, there were general but non
significant falls in median referral and fitting ages. This confirms that later fitting 
mainly related to children with moderate hearing impairment, who were being referred 
and fitted in increasing numbers. 

Table 3.5. Comparative Median Aees (months) at Referral/Fittine: Congenital Loss, by 
Severity/Area/Fitting Period. 

86-89 90-93 1986-1993 
n Ref. F i t  n Ref. F i t  n Ref. Fitting Delav 

Loss >=40dB HL: 
SEHB 40 **28 */**32 43 42 *69 83 29 49 **6 
EHB (Kild./Wick) 21 */**68 **69 23 *27 29 44 49 54 **3 
OVERALL 61 32 44 66 34 54 127 32 51 5 
Loss <40dB HL 
SEHB 10 85 90 28 121 145 38 106 131 9 
EHB (Kild./Wick.) 3 86 92 14 89 119 17 88 108 6 
OVERALL 13 86 *91 42 117 *139 55 101 124 8 

* = Significant Differences between time periods(<0.05). 
** = Significant Differences between Areas(<0.001) 

Note: Median delays represent 'typical' delay, calculated by subtracting referral age from fitting age 
for each child in the study, and taking the 'middle value'. 

Acquired Conductive Loss 
Trends in referral and fitting ages for children with acquired conductive hearing loss 
suggested that these children were not generally referred to NRB at a younger age in 
the early 1990s than in the late 1980s (see Table 3.6). The median fitting age for these 
children was around 10 years, regardless of whether the loss was mild or moderate in 
degree. Most children were referred late to NRB after a long period of E.N.T. 
management. 

In the S.E.H.B. region, median referral and fitting ages changed little over time, and 
there was a non-significant increase in delays between referral to NRB and fitting of a 
hearing aid. However, in Kildare and Wicklow, referral and fitting ages both rose, 
and there was a significant increase in the median delay between NRB referral and 

NRB/June 1996 page 38 



Childhood Hearing Impairment in South-East Ireland 

fitting, from 3 to 6.5 months. The nation-wide study of 1984 and 1991 fittings (Pitt, 
1995) also showed that no reduction in the typical ages of such fittings had occurred. 

Table 3.6. Comparative Median Aees (months) at Referral/Fittine: Acquired Conductive Loss, by 
Area/Fittine Period 

n Ref. 
86-89 

F i t  Delav n Ref. 
90-93 

F i t  Delav- n Ref. 
1986-1993 

Fitting Delav 
SEHB 13 120 143 *6 35 121 144 12 48 121 144 *11 
EHB 20 100 108 *3 14 128 134 6.5 34 114 129 *5 
(Kild./Wick) 
OVERALL 33 109 125 **5 49 123 141 **11 82 118 136 8 

* = Significant Differences between Areas(<=0.05) 
** =Significant Differences between time periods (<0.01) 

Amongst children with progressive or permanent late-onset losses fitted with hearing 
aids, numbers were distributed evenly throughout the eight year study period, and 
referral/fitting ages depended largely upon aetiology. More teenagers with permanent 
unilateral loss due to suspected viral causes were fitted with hearing aids in the 1990s. 
This tended to increase referral/fitting ages for this group. 

3.5.1. Factors Affecting Age at Referral 
The likely aetiologies identified can be considered in terms of three broad categories 
of risk: low birthweight/perinatal factors, presence of a visible Cranio-Facial 
Abnormality (CFA)/Syndrome, and the existence of documented family history. As 
this study indicates, it is possible to establish retrospectively from the records whether 
a child had risk factors for significant congenital hearing impairment which could 
have assisted early identification and referral, and whether there is evidence of change 
in median referral/fitting ages over time for various risk factors. 

71% of children fitted with hearing aids had a risk factor noted. Children who had no 
risk factors or definite perinatal risk factors were being referred and fitted at an earlier 
median age in 1990-93 than in 1986-89. Those with CFAs, or family histories, were 
not. (See Appendix Table A3.2). This is associated with the increasing likelihood of 
surgery for children with CFAs in more recent years, leading to delays in NRB 
referral. In the case of those with family history, underlying reasons included less 
than full coverage of Early Developmental Screening Programmes, matched by an 
increase in School Screening (Department of Health, 1984/1990) during the period. 
This data highlights the need for 'at-risk protocols' to be applied stringently to ensure 
early referral for hearing assessment where appropriate. 

3.5.2. The Effect of E.N.T. History upon Referral and Fitting Ages 
There are two main reasons for considering E.N.T. history. The first is to examine 
'diagnostic grommet insertion', and whether this could be contributing to delays in 
fitting of hearing aids for those with moderate or greater degrees of loss (Robertson et 
al, 1995). The second reason is to assess whether there is any evidence of increased 
numbers of grommet insertions or related surgery for those with acquired conductive 
loss, when comparing fittings in the late 1980s with the early 1990s. 
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More than 40% of all children fitted with hearing aids had grommet insertion on at 
least one occasion, mostly performed prior to hearing aid fitting. 

Grommet Insertions Amongst Children with Congenital Loss 
Conductive and mixed losses are grouped together, as both are more likely have 
E.N.T. surgery, due to the 'middle ear element' of hearing loss, not present in children 
with sensori-neural hearing loss. 

Overall, sixty children (19%) who were fitted with hearing aids during the study 
period had a congenital conductive/mixed loss, and one hundred and twenty-two 
(40%) had a congenital sensori-neural loss, (excluding those with progressive hearing 
loss). Amongst these children, 62% of those with conductive/mixed loss had 
grommets inserted and 24% of those with sensori-neural loss had grommets inserted. 
There was a significant increase in the numbers of children with congenital 
conductive/mixed loss who were fitted with hearing aids, from thirteen to forty-seven, 
between fittings in the late 1980s and the early 1990s, (p<0.05), and an increased 
likelihood of grommet insertion for such children - from 54% in 1986-89 to 64% in 
1990-93. This was linked to longer delays between referral (to E.N.T. or NRB) and 
fitting of a hearing aid. 

The numbers of children fitted who had a sensori-neural loss was unchanged between 
the late 1980s and early 1990s, and slightly fewer had grommet insertion in the second 
half of the study period (see Appendix Table A3.3), although many such children still 
encountered E.N.T. delays prior to hearing aid fitting. 

Analysis of Delays 
30% of all children with congenital hearing loss were considered to have encountered 
E.N.T. delays - the most common reason noted for a long lag between the initial 
detection of a hearing loss, and the fitting of hearing aids. Other reasons included 
non-acceptance, (by the parents, of either the diagnosis of hearing loss or the need for 
amplification), noted for 18% of such children, and monitoring of a mild hearing loss 
(20%). (See Table 3.7.) 

Table 3.7. Reasons for Delay in Fitting of Hearing Aids: Coneenital Loss (%) 

Reasons for Delav CondTMixed Sens.-Neural Overall 
% 

0 - None noted 10 7 8 
1 - E.N.T. delays 48 20 30 
2 - Admin, delays 5 10 8 
3 - Non-acceptance 13 20 18 
4 - Non-attendance 5 6 5 
5 - Monitoring Mild Loss 15 23 20 
6 - Profess. Oversight 2 12 9 
7 - Other 2 1 1 
TOTAL 100 100 100 
NUMBER 60 122 182 

Half of those children with congenital conductive/mixed loss suffered principally from 
E.N.T. delays - mostly connected with surgical intervention efforts, but in some cases 
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related to waiting lists for either appointments or surgery. The percentage 
encountering E.N.T. delays amongst children with sensori-neural loss fell for children 
fitted in 1990-93. A number of these children would have had mild or mild/moderate 
hearing loss, and been put on routine waiting lists for E.N.T. clinics - hence some such 
delays may be 'administrative'. Other administrative delays were less common in 
more recent years, whereas monitoring of mild loss (done either by E.N.T. or by 
NRB), and non-acceptance were considerably more common. This related to the more 
mild/moderate severity profile being fitted in the later years of the study. Generally, 
children referred simultaneously to both services were least likely to suffer delays. 
(See Appendix Table A3.4.) 

Grommet Insertion for Children with Acquired Conductive Hearing Loss 
Typically, children with acquired conductive loss attended E.N.T. for 5 years prior to 
hearing aid fitting, but this period was up to 7 years for the 25% of these children who 
had three or more sets of grommets inserted. There was little evidence of a 'policy 
change' during the study period, but the numbers of such children rose from thirty-
three in 1986-89, to forty-nine in 1990-93 - and there were increased delays for 
children who did not actually have grommet insertion. These were mostly children 
with existing perforations requiring E.N.T. monitoring, who would not be considered 
for repair surgery until their teens. (See Appendix Table A3.5). 

3.5.3. Educational Placement 
Educational placement at referral for children fitted with hearing aids related largely to 
age at referral. One third of these children had not started national school when they 
were referred to NRB, just under half were in national school, 8% were in secondary 
school, and 10% were in special education. Numbers of national and secondary 
school children increased, numbers of pre-schoolers fell slightly, and numbers in 
special education at the time of referral remained unchanged over the study period. 

3.6. Gender 
51% of children fitted with hearing aids in this study were male and 49% female -
unlike general referrals which were heavily male-dominated (59% male to 41% 
female). There were significant inter-county differences in gender distribution. 
Wicklow was exceptional in having high female predominance at 67%. Other 
counties except Waterford had more males, with Kilkenny having the highest male 
predominance at 59%. However, if only children with likely congenital hearing loss 
are considered, the gender ratio was closer to 1:1 for all counties, with no significant 
differences noted. 

Gender ratio differed according to the severity of loss. For those with mild loss, girls 
outnumbered boys amongst those fitted with hearing aids. This relates to the 
willingness of older girls with mild hearing loss to try a hearing aid, for reasons which 
may be related to educational performance, or social factors. Amongst children with 
severe/profound loss, all of whom are fitted with hearing aids as a matter of course, 
boys slightly outnumbered girls in every county. 

Girls were generally referred at a somewhat later age than boys (see Table 3.8). This 
can partly be explained by the factors which encourage more referrals of boys aged 2 

NRB/ June 1996 page 41 



Childhood Hearing Impairment in South-East Ireland 

to 5; namely, speech/language problems and O.M.E., both of which can accompany 
permanent hearing loss. Girls with mild to moderate hearing loss were generally 
referred at a later age than boys with a similar degree of loss. 

Table 3.8. Aee Band by Gender: Children Fitted with Hearine Aids (%) 

Aee band Male Female Overall 
% 

Number 

<2 Yrs 19 20 19 59 
2-5 31 24 28 85 
6-9 26 22 24 73 
10-13 21 26 23 72 
>13 4 9 6 19 
TOTAL 100 100 100 
NUMBER 156 152 308 

3.7. Referral Sources 
No significant change over time was noted in the proportion of referrals from different 
sources, but A.M.O. referrals increased during the 1990s to over 50%, clearly 
exceeding E.N.T. referrals in 1992/93. This relates to the fact that an increasing 
number of children with suspected permanent hearing loss were referred directly to 
NRB for audiological assessment following screening. 

Counties showed significant differences in the proportion referred by each agency, 
with Kilkenny and Kildare showing the two extremes. In Kilkenny, 72% of children 
were referred by the A.M.O., with only 14% referred by E.N.T. In Kildare, only 29% 
were referred by the A.M.O., with 46% referred by E.N.T. In Waterford, 94% of all 
children were referred by one of these two agencies, whereas in Tipperary South, only 
67% were, with the remaining third emanating mostly from G.P.s. 

3.8. Referral Reasons 
Apart from a slight rise in the proportion of children referred from School Screening, 
no trends over time were apparent. County differences were evident, with varying 
proportions referred from the main Screening Programmes (see Table 3.9). In some 
cases, the underlying reasons were clear. In Kildare, for example, children from Early 
Screening Programmes have traditionally been referred to the Audiologist in St. 
Mary's School, Cabra for assessment. In Wicklow, the higher rate of private E.N.T. 
referral via G.P.s, as well as proximity to Dublin hospitals influenced referral patterns. 
In other cases, the reasons for such differences were not clear, and would require 
further investigation. 
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Table 3.9. Referral Reasons by County (%) 

Referral Reason Carlow Kilkenny Tipp. 
South 

Waterfd Wexfd Kildare Wicklow Overall 
% 

No. 

6-9 mth Dev. Fail 7 34 21 10 8 2 9 11 34 
School Screen Fail 27 21 21 26 23 20 13 21 65 
Parental Concern 13 14 12 8 18 7 16 11 35 
Prof.Concern/F.H./Risk 21 10 14 8 14 19 11 15 45 
To Fit Hearing Aid 27 14 17 34 26 42 47 31 96 
Other* 7 7 14 14 11 10 4 11 23 
Total 100 100 100 100 100 100 100 100 
Number 15 29 42 50 62 65 45 308 

* Other includes speech problems/screen', meningitis/viral, earaches and infections, and other 
intermediate-age screening failures. 

3.9. NRB Management of Children Fitted with Hearing Aids 
Children fitted with hearing aids generally become regular attenders over many years, 
unlike most children who are referred for hearing assessment. Some of the children 
fitted in 1986/7 have had more than 25 appointments, and will be reviewed at least 
annually for up to ten more years. Overall, 15% of children fitted during the eight 
year study period had less than 5 appointments, 41% had between 5 and 9, 39% 
between 10 and 19, and 6% more than 20 appointments before June 1995. This 
represents 2883 appointments, or about 1450 hours of clinical time. In addition to 
children fitted during the study period, children fitted in previous years continued to 
attend for review. In the case of Co. Wexford, these children formed one third of all 
hearing aid users seen for review in the period 1986-1995. Applying this rate to the 
whole region, an estimated 5000 appointments (2500 hours of clinical time) were 
attended by children with hearing aids in the period 1986-1995. This represents one 
quarter of appointments offered but about one third of clinical time, since children 
with hearing aids usually need longer appointments than those without hearing aids. 

3.9.1. Onward Referral 
Almost all of the children who were fitted with hearing aids saw an E.N.T. surgeon 
either before, or shortly after, referral to NRB, to deal with any treatable elements of 
hearing loss (or more rarely to perform diagnostic surgery) before the fitting of a 
hearing aid. 301 children were referred to the Visiting Teacher Service around the 
time of fitting, with the remainder being too old for this service, at 17-18 years old. 
Many children were referred to several agencies by NRB Audiologists over a long 
time period; e.g., to the NRB Psychology or Vocational Service, or to local speech 
therapy services. 

3.10. Hearing Aid Provision 
3.10.1. Types of Hearing Aids Issued 
Ear-level aids comprised the vast majority (81%) of initial hearing aid fittings over the 
study period. Body worn aids, which comprised 18% of initial fittings overall, were 
much less likely to be fitted in the second half of the study period, comprising 32% of 
all initial fittings during 1986-1989, compared to only 7% in 1990-1993. This 
correlates closely with the changes noted in severity profile over the study period. 
One teenager first fitted with ear-level aids has since received a cochlear implant. 
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Twenty-seven children (9%) fitted with hearing aids during the study period had been 
issued with a Radio Aid. These are generally provided by the Department of 
Education for children with hearing losses >65dBHL average, for use in local 
mainstream schools. Of these children, five had moderate, fifteen had severe, and 
seven had profound hearing loss. 

3.10.2. Unilateral and Bilateral Fitting Trends 
Overall, the proportion of children fitted bilaterally with hearing aids was 31%: 43% 
in 1986-1989, and 22% in 1990-1993. The most important factor was the severity of 
hearing loss; as this has changed, so the likelihood of bilateral fitting has fallen. 
Children with mild or moderate loss were unlikely to receive bilateral fitting; just 4% 
of those with mild loss and 35% of those with moderate loss, compared to over 85% 
of children with severe/profound loss received bilateral fittings (see Figure 3.4). The 
likelihood of bilateral fitting for children with moderate loss was age-related; amongst 
children born after 1984 with moderate loss, more than 60% had bilateral fittings. 
The small numbers with severe/profound loss not fitted bilaterally are accounted for 
by either asymmetric hearing loss (absence of hearing in one ear), limited residual 
hearing, or the presence of atresia in one ear. 

Figure 3.4./3.4a. Hearing Aid Use in 1995: Children Fitted with Hearing Aids by Severity of 
Loss/Fitting Period: 

1986-1989 1990-1993 

30 -r 

No. 

• No longer used 

H Left Only 

• Right Only 

• Bilateral 

2 0 - -

30 -r 

U N o longer used 

EJ Left Only 

• Right Only 

• Bilateral 

3.10.3. Use of Hearing Aids 
NRB review information showed that about 40% of children fitted during the study 
period were using their hearing aids during all their waking hours, a similar 
percentage were using their hearing aids less consistently, whilst an estimated 20% 
were no longer using their hearing aids at the time of the study. Use patterns varied 
both with the severity and type of hearing loss. Just over 10% of all those with mild 
loss, 48% with moderate loss, and 75% with severe/profound loss were using their 
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hearing aids very consistently. This did not change significantly over the course of the 
study, and correlated with the percentage of bilateral fittings. Children with mild to 
moderate hearing loss use their aids only in certain situations - most often in class or 
when watching television, for example. Children with average losses of 
approximately 55-90dB HL are the most consistent hearing aid users, as they depend 
most upon auditory input for communication. 

Discontinued use was generally associated with mild hearing loss. As many with mild 
loss were in their teens when fitted, there were also more who had left school by 1995, 
and had probably discontinued use of their hearing aid then (see Appendix Table 
A3.6). As was noted before in the follow-up study of children fitted with hearing aids 
in 1984 (Pitt, 1995), more than half of children with acquired conductive hearing 
impairment will have better - or even normal - hearing after several years. It is to be 
expected that such children will discontinue use of a hearing aid. 

3.10.4. Effectiveness of Amplification 
Hearing aids help to improve the wearer's ability to hear sound. One measure of this 
which can be applied readily to most children is the measurement of aided sound-field 
thresholds. The perception amongst many people is that hearing aids 'replace' all 
missing sounds. This is not the case, as the intricate nature of the hearing system 
makes sound perception a rather complex matter (Bamford and Saunders, 1991). 
Figure 3.5 shows the average aided sound-field thresholds for each severity of hearing 
loss >=40dB HL, for children in the study on whom measurements were available 
(over 80%). 

There was an improvement (fall) in mean aided thresholds amongst profoundly deaf 
children fitted with hearing aids, - particularly for high frequencies. This is likely to 
result from changes in fitting policies, as well as changes in aid specification and 
improvements in earmould quality. Whilst aided thresholds remained almost constant 
for those with moderate hearing loss over the study period, there was a 'flattening' of 
the average aided threshold curve for those with severe hearing loss. This may be due 
to some reduction of 'low-frequency emphasis' in aids. 

Figure 3.5./3.5a. Mean Aided Thresholds by Severity/Fitting Period: 
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*A few of these children would only have had measurements done in more recent years, and with 
newer hearing aids. However,' most measurements were done with the child's original,hearing aids. 
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3.11. Implications for Service Providers 
3.11.1. Changing Profile of Children Fitted with Hearing Aids 
The number of children fitted with hearing aids increased erratically between 1986 
and 1993 in the study region. Fewer children with severe/profound loss, but more 
with mild/moderate loss were fitted with hearing aids in 1990-1993 than in 1986-
1989. 

A drop in birth-rate, changes in post-natal care and the introduction of MMR 
vaccination have played a role in reducing the numbers with severe/profound loss over 
the last 10 years. More referrals to NRB, and greater acceptability of hearing aids, as 
they become smaller, more cosmetically acceptable, and more acoustically appropriate 
for high-frequency sensori-neural loss (Haggard et al, 1981), led to more children with 
mild losses being fitted. This increase also related to changing screening patterns in 
the study region (See Chapter 1), which encouraged referrals - particularly of older 
children with permanent or long-standing hearing loss - to NRB Hearing Service. The 
net result, however, is a major change in the severity profile of childhood hearing loss 
being fitted with hearing aids over the last decade. 

3.11.2. Screening Policy 
It is important to identify early those children who require hearing aid provision, in 
order that they can achieve maximum benefit from amplification. Taking this to mean 
children with moderate or greater degrees of congenital hearing loss, identification 
should be possible within the first year of life. Analysis of the comparative age 
profiles of such children, and that of all referrals in each county during 1989-1993 
strongly suggested that those counties where the greatest proportion of infant referrals 
were made to NRB also achieved better results in the early identification of those with 
moderate or greater degrees of congenital hearing loss (see Appendix Figure A3.4). 
This is an important finding, which suggests that a greater emphasis on early 
screening and referral is justified. 

Agreement is needed about the aims of hearing screening in relation to the 
identification of hearing impairment. This requires a comprehensive and effective 
Screening Policy (see Chapter 1), and better transmission of information between 
services involved in the identification and management of childhood hearing 
impairment. The testing of older children in national school needs to be critically 
reviewed, to establish how many children are detected after the age of 7 who could not 
have been detected at an earlier age, or by other means. This review might assist the 
decision as to whether resources should be diverted to additional testing or screening 
of pre-school children. 

3.11.3. Ages of Referral and Fitting 
Overall, the median age of fitting hearing aids to children with moderate or greater 
degrees of congenital hearing loss was 4 years and 3 months. 

During the study period, median ages of referral and fitting for these children fell 
(improved) slightly from the late 1980s to the early 1990s for children with 
severe/profound hearing loss. They increased (disimproved) significantly in the 
S.E.H.B. Region for children with moderate hearing loss, but did not in 
Kildare/Wicklow. 
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Targets should be set for the median age at referral to NRB and median fitting age for 
children with moderate or greater degrees of congenital hearing loss: a suggested 
median fitting age target is 2 years. This could be achieved with better co-ordination 
of services and documentation of risk factors for hearing impairment, and with early 
and direct referral to NRB for children with risk factors. 

Children with acquired conductive hearing loss requiring hearing aid provision are 
typically referred to NRB at around 10 years of age for hearing aid fitting, after a 
median period of five years of E.N.T. treatment. These children may have had 
educational problems due to hearing difficulty at an important stage in their early 
school years. 

Median ages of fitting for mild congenital, and mild/moderate acquired conductive 
loss rose somewhat, particularly in Kildare/Wicklow. These increases were associated 
with two major factors - the first being a rise in repeat E.N.T. surgery before referral 
for a hearing aid, and the second being longer NRB or E.N.T. waiting lists which 
increased delays in certain areas. There is a strong case for earlier referral to NRB and 
hearing aid provision for children with persistent conductive hearing loss, which is 
currently treated by repeat grommet insertion. .Hearing aids should be a realistic 
temporary alternative to repeated surgery in more children under 10 years, rather than 
a final resort. Recommendations on the control of waiting lists (see Chapter 1) should 
be implemented. 

The previous nation-wide study (Pitt, 1995) did show improvement in hearing, seven 
years after fitting, for 75% of the children with acquired conductive loss fitted in 
1984. Most of these children started to improve during their teenage years. Therefore 
it seems inappropriate that so many of these children were not offered the option of a 
hearing aid until 10-11; most children with long-standing conductive loss would 
achieve optimum educational benefit if they were fitted with hearing aids at the age of 
5 to 6, to be used as required until the age of 11 or 12 - at which point hearing aid use 
may well be resisted for personal and social reasons even if the hearing remains poor. 

3.11.4. Hearing Aid Provision 
Patterns of fitting and use of hearing aids showed that the numbers of bilateral fittings 
had fallen, in line with the changing severity profile of hearing loss. The likelihood of 
bilateral fitting, and consistent use of hearing aids were both highest for children with 
moderate to severe hearing loss. 

Mean aided thresholds for children with profound loss showed improvements over 
time, which related mainly to improvements in aid and earmould quality. In some 
cases, it is possible that other listening devices would be more beneficial than hearing 
aids, especially for teenagers with mild losses. Some consideration could be given to 
these as an alternative provision. Consideration could also be given to the promotion 
of a recommended practice in relation to bilateral fitting amongst children with 
moderate hearing loss in particular. This would assist in improving the effectiveness 
of amplification for such children. 
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3.11.5. Staffing and Training Implications 
Encouraging early referral to NRB of children with likely congenital loss, or those 
with specific risk factors, would not generate larger referral numbers to NRB. 
However, it would require additional training for Hospital and Community Care Staff 
to ensure the accurate identification of risk factors. 

Encouraging early and direct referral of those children with likely conductive hearing 
loss could have considerable staffing implications for NRB Hearing Service, as not all 
such children are currently referred, or are referred at a late age. This could mean up 
to 60% more referrals - mainly in younger age groups - which would require 
additional staffing. E.N.T., Community Care and NRB Services should review their 
current effectiveness in relation to these children, and consider whether health 
promotion and education strategies have a bigger role to play - and if so, how these 
would be implemented. 

the question of discriminating between conductive and sensori-neural hearing loss at 
Community Care level does not currently arise in this study region. If this issue were 
to be reviewed and changes agreed, then a considerable degree of additional training 
and perhaps staffing would be required by Community Care. This might well also 
require additional equipment, if, for example, all children were to have middle ear 
testing (tympanometry) performed routinely. 

Overall, there is a clear need for a more co-ordinated approach, including 
comprehensive and ongoing training programmes for professionals who deal with, and 
are expected to detect hearing impairment in young children. This approach is 
essential if the target median fitting age of 2 years is to be achieved in the near future. 

3.11.6. Computerisation and Record-Keeping 
As previously mentioned, information could be more easily maintained and monitored 
with a computerised records system. In order for such a system to be correctly 
maintained and fully utilised, staff who are using the system must have adequate 
training in the functioning of the system. 
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Chapter 4 

Year of Birth Study 

An understanding of the epidemiology of childhood hearing impairment and 
consequent disability is essential for the planning of relevant, long-term preventive 
and rehabilitative services. 

Work done in the U.K. (Davis and Wood, 1992) has highlighted the need to focus on 
birth history, and particular factors which put children at high risk for hearing 
impairment. The use of such 'High-Risk Registers' (Gerber, 1990) is a well-
established practice in many countries. This is important in enabling earlier 
identification of hearing loss, and the possibility of earlier hearing aid fitting, which is 
now considered quite practical for most babies from the age of 3 months (Hunter et al, 
1994). For those with useful residual hearing, early aiding can make the early 
linguistic development run almost parallel to that of normally hearing infants of the 
same age (Robinshaw, 1994). In addition, a sufficient trial with hearing aids is a 
necessary pre-requisite for pre-linguistically profoundly deaf children who may 
increasingly be considered as cochlear implant candidates in the future (Uziel et al, 
1992). In general terms, earlier hearing aid fitting is known to have beneficial effects 
upon language indices (Ramakalawan and Davis, 1992) for children with moderate or 
greater degrees of hearing loss - i.e. >=40dB HL average. This is the group of 
children upon which this chapter concentrates. 

The fitting of hearing aids before the age of 1 year is much more difficult in a system 
such as that in Ireland, which depends heavily upon identification at 6-9 month 
Developmental Screening. If risk factors could be identified, then paediatricians, 
G.P.s, A.M.O.s and public health nurses could be encouraged to refer more children 
with specific risk factors for earlier audiological assessment. 

As well as documenting risk factors, this epidemiological study has sought to produce 
data which are directly comparable to other studies, and can be used to provide 
accurate prevalence rates for permanent childhood hearing impairment. Collaboration 
with the Institute of Hearing Research in Nottingham has ensured that these data will 
be comparable to information available from other European countries. Due to the 
small population in Ireland, better accuracy of prevalence estimates has been achieved 
by amalgamating data from a number of Tjirth years' from the study region to provide 
a sufficiently large birth cohort. This is the essence of a 'Year of Birth' study -
identifying all children born in a certain period of time with a given condition, and 
assessing them as a group, as well as assessing them as an element of the entire 
population of children born during that time period. 

Ireland has often 'adopted' data - particularly from the U.K. - on the assumption that 
similar populations exist. This chapter examines the accuracy of this assumption by 
considering the prevalence and severity profile of hearing losses identified, and the 
broad changes which have occurred in relation to the early identification of congenital 
hearing impairment for those with permanent loss of at least 40dB HL in the better 
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ear, and born from 1985 onwards in the study region. Some of these aspects are 
compared with recent data available from birth cohorts in the U.K. and Denmark 
(Davis and Parving, 1994) to see if the populations are significantly different. It also 
considers how screening systems have functioned in the study region, and whether 
risk factors could be identified to permit better targeted screening and earlier 
identification. 

This study does not claim to document the profile of hearing impairment for all parts 
of Ireland - as research elsewhere has shown, epidemiological patterns may vary 
significantly between districts within countries for a variety of reasons (Davis, Wood, 
Healy, Webb and Rowe, 1995). 

4.1. Methodology 
After statistical analysis, a birth cohort was selected from the years 1985 to 1990, 
which produced seventy-six cases, of whom eight had likely late-onset hearing loss 
(see Figure 4.1). The information on these children was obtained from data already 
collected on all hearing aid fittings 1986-1993 (see Chapter 3), supplemented by 
information on children fitted up to October 1995 who were born in the relevant 
period. These prevalence estimates are conservative, bearing in mind that 
occasionally, children with moderate congenital loss may not be detected until after 
they start school. 

Figure 4.1. Analysis of Birth Year/Nature of Hearing Loss for Children in the Birth Cohort 
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For the purposes of this study, the information analysed was the birth and family 
history, and early screening history in relation to aetiology and risk factors. Much of 
the analysis relates to those with congenital hearing loss; those with late-
onset/progressive hearing loss require somewhat different considerations in terms of 
detection and management. 
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4.2. Prevalence of Hearing Impairment 
Table 4.1 gives the prevalence rates of permanent childhood hearing impairment in 
various severity bands, based upon the numbers of children for the birth cohort. For 
permanent hearing impairment >=40dB HL, and detected before the age of 6 years in 
the study region, the prevalence was 1.23 per thousand, with congenital loss 
accounting for 1.1 per thousand. The prevalence of profound deafness (>=95dB HL) 
was estimated to be 0.3 per thousand. Comparative data are noted for studies in 
Denmark and the U.K. (Davis and Parving, 1994). Rates were much closer to those 
found in England than those found in Denmark, although lower than both. The 
differences were mainly attributable to variations in die rates of hearing loss >=70dB 
HL. There was a slightly higher rate of progressive or likely late-onset hearing 
impairment than was found in Denmark or England. 

Differences in the size of birth cohorts between countries, as well as annual variation 
in numbers of children born with hearing impairment, mean that the confidence 
intervals shown for each country can vary widely - the wider the range, the less 
certainty there is about the accuracy of the actual value shown. The extent of overlap 
between confidence intervals for each country shows that overall prevalence estimates 
are not significantly different between countries. 

Ttible 4.1. Prevalence Rate per 100.000 (95% Confidence Intervals are shown in brackets below 
rates) of Permanent Childhood Hearine Impairment, by Severity and Reeion 

South-East Ireland Denmark CCoDenhaeen) England (3 Health Auth. dists.) 
1985-1990 1982-1987 1983-1988 

Severity Band 61.780 births 53.699 births 164.929 births 
(dB HL1 All Congenital All Congenita] All Congenital 
>=40 123 110 145 134 127 110 
(All) (98-154) (87-140) (114-183) 106-169) (113-143) (95-127) 
>=70 47 42 86 80 54 52 
(Severe/Profound) (33-67) (29-61) (50-99) 59-108) (38-78) (36-76) 
>=95 31 29 54 52 37 30 
(Profound) (20-48) (18-46) (38-78) (36-76) (29-48) (23-40) 
OVERALL 
NUMBER 76 68 78 72 200 180 

Table 4.2 shows the distribution of permanent loss by severity category. More than 
60% of the children identified in the birth cohort had a moderate hearing loss, 12-13% 
had a severe hearing loss, and the remaining quarter had a profound hearing loss. This 
is compared with data from Denmark and England. The Irish sample shows a 
significantly different severity distribution when compared with Denmark and 
England, with respect to the proportion of moderate versus severe/profound hearing 
impairment (p=0.05). This percentage distribution in the birth cohort was quite 
consistent over time, with only one year, 1986, having less than half of all cases with 
moderate loss - this appeared to relate to an unusually high number of children with 
severe/profound loss, rather than a change in numbers with moderate loss. In general, 
there are about the 'expected number' of children with profound hearing loss, one third 
of whom might be potential candidates for a cochlear implant in the next decade 
(Davis, Fortnum and O'Donoghue, 1995). 
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Table 4.2. Severity Band by Country (%) 

South-East Ireland Denmark England 
Severity Band (dB HL) All Congenital All Congenital All Congenital 
40-69 61 62 41 40 48 51 
70-94 13 12 22 21 22 22 
>=95 25 26 38 39 31 27 
TOTAL 100 100 100 100 100 100 
NUMBER 76 68 78 72 200 180 

4.3. Risk Factors and Aetiology 
Table 4.3 shows that about one fifth of children in the birth cohort with congenital 
loss had no known risk factors for hearing impairment whilst one third had been in a 
Neonatal Intensive Care Unit (NICU). 40% had a family history of hearing 

6 
impairment - mostly within their immediate family. 17% had a Cranio-Facial 
Abnormality (CFA) or a related syndrome - particularly Down syndrome. 

Thus, over 75% of those with congenital loss could have been identified soon after 
birth if risk factors for hearing impairment had been recorded, leading to an early 
referral for audiological assessment. 

Mothers may not recount 'distant' family history at the neonatal stage - particularly 
when this relates to 'partial' loss. However, public health nurses or G.P.s should have 
greater information about these factors, which could be made available in the neonatal 
period. If only those with immediate family history (i.e. hearing loss in parents or 
older siblings) available at the time of birth are considered, then some 26% of all the 
children in the birth cohort had such a risk factor. This finding is of considerable 
importance in the strategies for detection - particularly so for the early detection of 
severe/profound loss. However, the identification of birth history, defects or 
syndromes evident at birth, seems more relevant to the detection of moderate hearing 
loss. The percentage of children with congenital hearing impairment in the birth 
cohort with a confirmed history of NICU admission, at 32%, was significantly higher 
than for Denmark (17%), (p<0.01) and similar to those from England (33%) (Davis 
and Parving, 1994). 

Table 4.3. Category of Hearing Impairment by Risk Factor -Congenital Loss (%) 

Risk Factor 
Cateeorv None NICU Family History Syndrome Total 

Known of Deafness or CFA % 
All Congenital (n=68) 19 32 40 17 *108 
Congenital:<70dB HL (n=42) 17 . 40 29 26 *112 
Congenital:>=70dB HL 23 19 54 4 100 
(n=26) 
*Some children had 2 risk factors present - therefore row percentages do not add to 100%. 

6 This is a retrospective study, so about one fifth of the family histories relate particularly to younger 
siblings. However, many of these children also had more distant relatives, such as cousins, with hearing 
impairment. 
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4.3.1. Perinatal Risk Factors and Other Disabilities 
U.K. studies have shown that babies requiring admission to an NICU, due to their 
small size or poor physical condition at birth, are about ten times more likely to suffer 
from hearing impairment than other babies, and are also more likely to have other 
disabilities (Davis and Wood, 1992). The occurrence of other disabilities as a 
function of NICU occupancy for those with congenital loss is shown in Table 4.4. 
There were large and significant differences (p=0.01), with the likelihood of multiple 
disability amongst hearing impaired NICU graduates being particularly high. 
However, speech/language and visual disabilities were also more likely for babies 
with hearing impairment who had been admitted to NICUs. Learning disabilities (half 
were children with Down Syndrome) were not particularly associated with NICU 
occupation. 

There is an increased likelihood of hearing impairment amongst NICU graduates with 
certain other congenital disabilities. This may be a more useful statement, as other 
disabilities may be more obvious to the paediatrician or the parent after birth, than 
hearing impairment, which can be overlooked because it is not 'visible', and does not 
immediately affect the child's behaviour. 

Table 4.4. Other Disabilities by NICU Status - Congenital Loss (%) 

Admitted to NICU Not Admitted to NICU Overall 
Other Disability % 
Multiple 27 4 12 
Speech/Language 14 4 7 
Learning 5 11 9 
Visual 9 0 3 
Physical 0 2 1 
Behavioural 0 2 1 
None Noted 45 76 66 
TOTAL 100 100 100 
NUMBER 22 45 *67 
*1 child with learning disability had unconfirmed NICU status. 

4.3.2. Likely Aetiologies 
The likely aetiologies identified for this birth cohort for children with congenital loss 
were related.to the risk profiles shown in Table 4.3. They did not show significant 
percentage change from the first to the second half of the birth cohort period, even 
though the numbers of cases did. The most significant aetiologies were Genetic with 
Family History (41%), Cranio-Facial Abnormalities (12%), and Perinatal/Prematurity 
(19%). Unknown aetiology also accounted for 19%. Amongst those with apparent 
late-onset hearing loss, three had possible viral causes, one had meningitis, one had 
received ototoxic drugs with chemotherapy, two had a family history and one had 
Down Syndrome, with rapid hearing deterioration at four years of age to become 
profoundly deaf. Of the rest with apparent late onset, two have a severe hearing loss 
(one genetic and one viral), and all the rest have moderate hearing loss, including one 
case of post-meningitic loss, who was fitted with hearing aids in mid 1995. 
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4.3.3. Gender 
In Chapter 3 the gender ratio for all children fitted with hearing aids 1986-1993, and 
for those with permanent loss only, was about 1:1. Within the defined birth cohort of 
seventy-six cases, the male:female ratio was 1.6:1. Amongst congenital losses only, 
the ratio was 1.4:1. Amongst the eight children with late onset losses, therefore, seven 
were male and one was female. Amongst the thirteen children with progressive loss 
(of whom five were included as 'congenital' loss), only two were female. The gender 
distribution amongst the severity bands was not significantly different for males and 
females with congenital loss, and there was no significant change over time, although 
there were some local variations. Whilst the birth cohort was more male dominated, it 
was not significantly different to the distributions found in Denmark or England 
(Davis and Parving, 1994). More boys had prematurity as an aetiology (six cases 
versus none amongst girls), but other congenital aetiologies were similarly distributed 
to the overall gender ratio. 

4.4. Early Detection of Congenital Hearing Impairment 
The efficiency of Early Screening methods used during the birth cohort years - which 
remain largely unchanged in 1995 - were also analysed. Referral reasons were noted 
for all children, in addition to the outcome of Early (6-9 month) Developmental 
Screening. These are considered here according to the severity of congenital hearing 
impairment. Table 4.5 shows the importance of Early Developmental Screening in 
yielding referrals to NRB, particularly for children with more severe hearing loss. 
Those listed as referred for the fitting of a hearing aid have generally been referred to 
another agency in Dublin for assessment after Early Screening failure; this practice is 
mainly confined to E.H.B. counties. 44% (twenty-two out of fifty) were referred 
directly after Early Screening failure in the S.E.H.B., compared to only 6% (one out of 
eighteen) from Kildare/Wicklow. 

Table 4.5. Referral Reasons by Severity Band - Congenital Loss (%) 

Severity Band Overall 
Referral Reason 40-69dB HL 70-94dB HL >=95dB HL % 
6-9m. Dev. Failed 26 63 39 34 
School Screen Fail 10 0 0 6 
Parental Concern 10 25 17 13 
Prof.Conc./Fam.Hist./Risk 17 13 11 15 
To Fit Hearing Aid 28 0 33 26 
Other* 10 0 0 6 
TOTAL 100 100 100 100 
NUMBER 42 8 18 68 

•Other includes speech problems (2), Down Screening (1) & Earaches/Infections (1). 

Comparable figures to those shown in Table 4.6. are available from a study in the 
Nottingham Health District (Davis and Wood, 1992). This showed that 12% of 
congenital bilateral losses >=50dB HL incorrectly passed Early Developmental 
Screening - i.e. 88% sensitivity. Similar sensitivity was found in the Irish birth cohort, 
with 11% of confirmed tests being incorrectly passed, (89% sensitivity), although the 
cohort included losses of between 40 and 50dB HL. (Such children may be more 
likely to pass incorrectly, especially given the noisy conditions under which some 
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screening takes place.) Only one child who passed incorrectly had severe/profound 
loss, and he also had immediate family history. Two children with congenital loss 
were seen before 9 months of age, in connection with risk factors, and three others 
who did not have an Early Developmental Screen were all referred after 2 years of 
age. A few cases with unknown developmental history, and late referral to NRB, had 
untraceable records. What these data do not show is non-attendance for follow-up 
Developmental Screening. Five children failed a first Developmental Screening test, 
but did not attend for a second test; hence they were listed here as having failed, but 
this did not result in immediate action in relation to their hearing impairment. This 
may be because a baby with moderate hearing loss often responds to voices, and 
parents do not become concerned until months or years later, when speech and 
language delay becomes more apparent. 

Table 4.6. Outcome of Early Developmental Screening by Risk Factor: Congenital Loss(%) 

Risk Factor Overall 
6-9 month Dev. Outcome None NICU Occup.* Fam.Hist SyndrVCFA % 
Pass 8 0 **16 20 9 
Fail 69 84 72 60 75 
Not Done 15 8 8 20 10 
Unknown 8 8 4 0 6 
TOTAL 100 100 100 100 100 
NUMBER 13 25 25 5 68 
For this table, where children had 2 risk factors noted, NICU status was given precedence over Family 
History of Hearing Impairment, which took precedence over syndromal factors. 
* 'NICU Occupation' includes 2 children with jaundice/apnoiea after 2 weeks of age, and 1 with 
prematurity without complications. 
**2 had uncles/aunts only with hearing loss. 

The coverage of screening in this birth cohort was 90%. The less than complete 
coverage, combined with lapses in follow-up management is regrettable in the light of 
the good sensitivity noted. Given the current absence of systematic neonatal 
screening, it is important that 6-9 month Developmental Screening for hearing 
impairment is fully implemented and followed through, unless more effective 
alternatives are available. The overall detection rate from Early Developmental 
Screening which was found amongst this birth cohort was slightly lower than that 
found in Nottingham (Davis and Wood, 1992) but compares favourably with detection 
rates noted in studies from other countries (Robertson et al, 1995). 

Children who are least likely to attend for screening may be at higher risk of 
impairment (Hall, 1989). There is an important role here for public and professional 
education about 'risk factors' for hearing impairment, along with more early and direct 
referral to NRB for children with risk factors. However, in the absence of targeted 
neonatal screening, and extensive awareness campaigns, the importance of Early 
Developmental Screening must be highlighted. 

The question of neonatal screening is an important one in public health terms. Some 
other countries have adopted neonatal screening (N.I.H Consensus Statement, 1993) 
in preference to Early Developmental Screening, but there is evidence from several 
studies to show that a considerable number of cases do have hearing deterioration 
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early in life, (Stevens et al, 1995) and these may well become later detections if 
adequate education and follow-up to neonatal screening are not provided. There may 
be an increased risk of 'denial' if parents are reassured at birth that their baby has 
normal hearing, and are then told some time later that a hearing loss has been 
detected. 

On the other hand, recent research studies in England (Watkin et al, 1995) have 
suggested strongly that, at least with the benefit of hindsight, most parents of 
congenitally hearing impaired children would have preferred confirmation of the 
hearing loss sooner than it actually occurred, and would have welcomed a neonatal 
screening test if offered. These factors need consideration when the cost-benefit 
analysis of different approaches to screening for hearing impairment are being 
considered. 

4.4.1. Trends in Referral and Screening 
Children were classified by birth period (1985-1987 and 1988-1990) and degree of 
hearing loss (moderate and severe/profound), and their referral reasons were 
compared. Table 4.7 shows that a higher proportion from the younger birth cohort 
were referred from Early Developmental Screening. This is a general trend in the 
study region, enhanced by the establishment of regular NRB clinics in Co. Wicklow in 
1987, which encouraged such referrals there. The numbers and proportion with 
severe/profound loss showed a significant decline between cohorts, from 20(=49%) in 
the earlier cohort, to 6(=23%) in the later cohort (p<0.05). Despite this, the Screening 
test sensitivity remained stable between birth cohorts. Slightly more children in the 
later birth cohort had missed Early Developmental Screening. Given the possibility in 
the future that those with risk factors could be detected soon after birth, it is even 
more important that those children without any clear risk factors receive an Early 
Developmental Screen, as they are children who cannot be detected by 'at risk' 
neonatal screening. 

Table 4.7. Referral Reasons by Severity/Birth Period: Congenital Loss (%) 

Severity Cateeorv 
40-69dB HL 40-69dB HL >=70dB HL >=70dB HL 

Birth Period: 1985-1987 1988-1990 1985-1987 1988-1990 
Referral Reason 
6-9m. Dev. Failed 19 33 40 67 

School Screen Fail 19 0 0 0 
Parental Concern 10 14 20 17 
Prof.Conc./Fam.Hist./Risk 19 14 15 0 
To Fit Hearing Aid 19 29 25 17 

Other* 10 10 0 0 

TOTAL 100 100 100 100 
NUMBER 21 21 20 6 

•Other as in Table 4.5; - all moderate losses. 
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4.4.2. Factors Affecting the Age of Detection and Referral 
Children with severe or profound loss were generally identified and fitted more 
quickly than those with moderate loss. Table 4.8 shows that significant differences 
existed in the age distributions of referral to NRB, and initial fitting of hearing aids as 
a function of the degree of hearing loss. This is despite the fact that the age of initial 
suspicion (estimated from the parental history, which may not be totally reliable, 
and/or the date of initial screening failure) and the age of E.N.T. referral, did not 

7 
significantly differ according to severity. 

Table 4.8. Median Age at First Suspicion. Referral. First Appointment and Fitting of Hearing Aids 
by Severity Band: Congenital Loss 

Severitv Band 
40-69dB HL 70-94dB HL >=95dB HL Overall Median 

Median Aee in Months at: 
First Suspicion (approx.) 11.5 10.5 7.0 10.0 
Referral to NRB/lst Appt. 27.0/29.0 12.0/13.5 12.5/13.0 19.0*/21.0* 
Referral to E.N.T./lst Appt. 22.0/25.5 15.0/16.5 11.0/14.5 15.5/19.0 
Fitting of First Hearing Aid 49.0 23.0 19.5 32.0* 
NUMBER 42 8 18 68 

* Significant difference at the 1% level between severity categories. 

4.4.3. Impact of Risk Factors upon Referral and Fitting Ages 
Table 4.9 suggests that, even though they were typically referred at an earlier stage 
than children in other risk categories, children with NICU history often take longer to 
get their hearing aids. This appears to be linked to the likelihood of such children 
requiring E.N.T. surgery, which is often a major complication en route to the 
provision of hearing aids. The percentage having grommets fitted who had been in 
NICU was higher, at 50%, than the percentage having grommets without such history, 
at 36% (p=0.05). Other studies have confirmed that O.M.E. is a more common 
occurrence in early life for NICU graduates than for other babies (Engel et. al, 1995). 

Table 4.9. Median Ages of Referral and Fitting by Risk Factor: Congenital Loss 

Risk Factor 
None NICU OccuDant* Fam. Hist. SvndVC.FA. 

Median Aee in Months: 
Referral to NRB 21.5 15.5 18.0 27.5 
Fitting of First Hearing Aid 30.0 41.0 31.0 49.0 
NUMBER 13 25 25 5 
*With extra cases, and precedence of factors as before in Table 4.6. 

The number of sets of grommets fitted to children was not significantly correlated 
with the age of fitting, but repeat grommet insertion was significantly associated with 
an assessment outcome of conductive/mixed loss rather than sensori-neural loss 
(p<0.01). Strangely, perhaps, the median age of fitting for children without NICU 

7 As in Chapter 3, median ages have been used, because of the small numbers of cases, and the skewed 
distributions in relation to age. 
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history was 32 months for children who had at least one set of grommets, and 27 
months for those who had none. However, for those with NICU history, the median 
age patterns were reversed, being 35 and 49.5 months respectively at fitting. 

4.4.4. Main Reasons for Delay in Referral and Fitting 
Many reasons can lead to very long 'delays' before children receive hearing aids (also 
see Table 3.7). Relatively few children - less than 20% in this birth cohort - had 
'prompt' fitting of hearing aids, and most of them had visible CFAs, particularly 
atresia, with moderate hearing loss. E.N.T. delays were the most common reason 
listed and were allocated to 28% of children in the birth cohort. A small percentage of 
these children waited for considerable periods for an initial E.N.T. appointment, but 
most were undergoing surgery, and were not referred to NRB until after surgery was 
completed. Only one child (with moderate hearing loss) waited for more than four 
months for an initial NRB appointment; generally initial NRB waiting times for the 
birth cohort were under two months. Some of the most extreme delays (up to five 
years in two cases) were due to non-acceptance of the hearing loss or the need for 
hearing aids, and non-attendance. Seven children (10%) who were under observation 
by either E.N.T. or NRB for a number of years were mainly those with precipitous 
high frequency losses above 1.5KHz, where suitable hearing aids were not readily 
available until 1990, or children where the hearing levels were unstable and grommet 
insertions were keeping the hearing loss to around 35-40dB HL average. (See 
Appendix Table A4.1.) 

4.4.5. Improvements Over Time in Median Ages 
Table 4.10 shows the changes which have occurred in relation to median ages of 
referral and fitting for children with congenital loss, grouped into two birth cohorts as 
shown previously in Table 4.7. There were significant reductions (improvements) in 

the median ages of fitting for children with moderate loss in the later birth cohort. 8 
However, for those with severe to profound loss, no significant reductions were 
recorded, although their numbers fell significantly. A more detailed analysis of the 
audiometric data show that the group for which the most significant improvement 
occurred was children with losses in the range 50-79dB HL. In the 1990s, children 
with hearing losses in this range were more likely to attend NRB first (after referral 
from Early Developmental Screening), whereas children with lesser and greater 
degrees of hearing loss attended E.N.T. first in most cases. 

The time difference between referral to NRB and first appointment was a minor factor 
in the delays occurring en route to the fitting of a hearing aid. It seemed that an earlier 
E.N.T. appointment was an important factor in the reduction of fitting ages for those 
with moderately severe loss. More of these children had grommets, but more also had 
hearing aids fitted prior to grommet insertion in the later birth cohort. This was 
because more were referred initially to NRB after Developmental Screening, with the 
Audiologist then arranging E.N.T. referral. 

8 Note that a few children with congenital losses below 50dB HL and born in the late 1980s may not yet 
have reached NRB, so age distribution changes noted for this range must be treated cautiously. 
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Table 4.10. Median Ages of Referral/Fitting by Severitv/Birth Period: Congenital Loss 

Birth Period: 
Median Ace in Months at: 

Severity Category 

Birth Period: 
Median Ace in Months at: 

40-69dB HL 40-69dB HL 
1985-1987 1988-1990 

>=70dB HL >=70dB HL 
1985-1987 1988-1990 

Referral/1 st Appt. to E.N.T. 
Fitting of First Hearing Aid 

29/34.5 14/17 
72* 35* 

12/16.5 11.5/13 
20 19.5 

NUMBER 21 21 20 6 

* Significant reduction at the 1 % level over time, and within the severity band. 

4.4.6. International Comparative Data for Median Ages 
The median ages found in this study can be compared directly with data from 
Nottingham (Davis and Wood, 1992), using modified 'severity categories', and by 
selecting a directly comparable group of children from the birth cohort - i.e. children 
born 1987-90, who were referred to NRB before the age of 5 (n-36), to compare with 
children born in Nottingham 1983-86, and detected by 1991 (n=38). This comparison 
is shown in Figure 4.2. The median ages at referral for children with mild to moderate 
loss were similar in both studies, but such children received hearing aids later in this 
study than in Nottingham. For children with losses of 50-79dB HL, even though their 
age at first appointment was considerably later in this study, the time lag to fitting was 
shorter, resulting in a similar median fitting age for both studies. Children with losses 
over 80dB HL were referred and fitted at a later median age in this study than in the 
Nottingham study. 

Figure 4.2. Comparison of Median Ages at Referral and Fitting for Congenital Hearing Loss -
South-East Ireland, and Nottingham District Health Authority 

Age in Months 25 

<50dB HL 50-79dB HL 

Hearing Loss 

>=80dB HL 

- 0 — - N R B  -Fitting 

-El NRB - 1st Appt. 

- - NRB - Referral 

Nottingham - Fitting 

Nottingham - 1 st Appt. 

A - - Nottingham - Referral 
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4.5. Implications for Service Providers 
4.5.1. Prevalence and Profile of Childhood Hearing Impairment - International 

Comparison 
The prevalence of permanent childhood hearing impairment >=40dB HL, and detected 
before the age of 6 years, for a six-year birth cohort, was 1.23 per 1000, with 
congenital loss accounting for 1.1 per 1000 children within the study region. The 
prevalence of profound deafness (>=95dB HL) was 0.3 per thousand. There was a 
slightly higher rate of progressive or likely late-onset hearing impairment than was 
found in other studies. The estimates obtained, based upon the seventy-six children 
identified suggests a similar rate to previous large-scale studies (Martin et al, 1979), 
and a non-significantly lower rate than comparable studies in Denmark and England 
(Davis and Parving, 1994). The severity profiles and risk histories for congenital 
hearing impairment differed more significantly to those studies in Denmark than in 
England. This study had the largest proportion of moderate loss (40-69dB HL), and a 
large proportion with a history of admission to a Neonatal Intensive Care Unit 
(NICU), who were significantly more likely than other children in the birth cohort to 
have additional disabilities. 

The 'bipolar' severity distribution identified in this study has important implications 
for the planning of educational services. The fact that there was evidence of a 
reduction in both numbers and the prevalence of severe/profound hearing loss during 
the late 1980s has important implications for future schooling provision. The 
identification of many children with moderate hearing loss and other disabilities 
suggests that provision of 'Special Needs' support in local national schools is likely to 
become increasingly important. The findings relating to NICU status have specific 
implications for primary prevention strategies and Screening Programmes, as well as 
for educational programmes - for both parents and other professionals. 

4.5.2. Screening Policy and the Achievement of Targets for Referral and Fitting 
About three-quarters of children in the birth cohort had one of three specified risk 
factors for hearing impairment - NICU occupancy due to perinatal complications, 
family history, or a CFA/visible syndrome associated with hearing loss. The high 
percentage with identified risk factors suggests that many such children could have 
been detected earlier if audiological assessment was considered before 6-9 month 
Developmental Screening on the basis of 'at-risk criteria'. This finding, and its 
implications, needs further discussion, development and co-ordination. 

The functioning of Early Developmental Screening in this study region showed 
reasonable sensitivity but less than full coverage. Problems identified related 
particularly to those with some family history of hearing loss, both in terms of 
incorrect passes and failure to attend for a second Developmental Screen. Department 
of Health (1984/1990) figures show that about 90% of eligible infants had been seen 
at early Developmental examination in 1990. Comparing these with 1994 S.E.H.B. 
statistics suggests that the focus on 6-9 month Developmental Screening has 
diminished in some areas, which makes the early detection of mild/moderate hearing 
loss less likely. This makes targets for the detection of permanent hearing loss more 
difficult to achieve. To regularly monitor detection/fitting targets and assess their 
relationship with screening implementation, a computerised records system would be 
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required to identify changing patterns or problems in the system. This must be seen as 
a priority for early identification of hearing impairment and epidemiological trends. 

Given the current absence of neonatal screening in the study region, it is essential that 
the existing Developmental Screening is conducted early, so that prompt referrals can 
be made for audiological assessment if necessary. A reasonable aim would be to refer 
all children with known risk factors for an audiological assessment before the age of 1 
year. The exact definition of what risk factors should be requires some further 
consideration - e.g. in relation to minor birth trauma, or certain syndromes. 

Alternatively, there should be an integrated programme of universal hearing screening 
through the first year of life. Guidelines such as those issued by the N.D.C.S. (1990) 
in the U.K. should be considered as part of this. All infants requiring diagnostic 
hearing assessment should have this conducted by properly trained paediatric 
audiology staff, who can advise parents appropriately about the impact of hearing loss 
on their child at an early stage. 

In relation to ages of detection/referral for the' fitting of a hearing aid, and the scope 
for improvement, the severity distribution and loss type played a major role in 
determining the overall median ages. This complication partly explains why the 
median ages in the study region, at first sight, appeared to be considerably worse than 
those in a comparable study in Nottingham. Taking these factors into account shows 
relatively respectable performance in this study region for children with losses of 50-
79dB HL, but poorer performance for other children. Improvements were noted, 
however, in the ages of detection and fitting for younger children in the birth cohort, 
and these improvements appear to be continuing for children born more recently with 
severe to profound hearing loss. 

4.5.3. Staffing and Training Implications 
All recommendations on the implementation of Screening Programmes (see Chapter 
1) should benefit children with congenital hearing impairment, in that they should be 
identified earlier. This in turn permits rehabilitation programmes, advice and 
information to be offered to parents of young children with hearing impairment. 
Earlier referral would generate slightly more work for NRB Audiologists. 

The promotion of awareness about specific risk factors for hearing impairment in 
infants requires that some additional training be made available to Hospital and 
Community Care Staff, or indeed that more qualified paediatric audiologists are 
available in clinical settings to 'raise the profile' of hearing impairment. However, 
this would be unlikely to result in a major increase in referrals to NRB. 

The use of a computerised system to improve information flow, and assist with the 
monitoring of suggested targets has training implications in relation to those staff 
expected to implement the system. 
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Chapter 5 

Summary and Recommendations 

This study has compiled data and examined a broad range of service-related issues 
connected with the detection, management and epidemiology of childhood hearing 
impairment in seven counties in South-East Ireland, during the late 1980s and early 
1990s. Based on the study findings, many possible future areas for research have been 
suggested. 

5.1. Referral Trends 
There is evidence that referrals to NRB Hearing Service in the study region increased 
throughout the 1980s, but stabilised in the early 1990s. Based upon the patterns noted 
in this study, the NRB Hearing Service can expect to assess approximately 8% of all 
children in the study region during the remainder of the decade. The total numbers of 
children with permanent hearing impairment should fall, assuming that the birth-rate, 
and therefore the population of children in the region continues to fall. The 
complicating factor for NRB and other agencies involved particularly with the 
assessment of pre-school children, is the increasing diagnosis of speech and language 
delay or disorders, attention deficit disorders, and milder forms of learning disability. 
Children with such conditions are referred to NRB to rule out possible hearing 
impairment, even if no signs of hearing loss have been noted, often because they are 
difficult to assess. This, combined with increasing use of the Hearing Service by 
G.P.s for children in the 3 to 5 age group with suspected O.M.E., has led to a steady 
increase in pre-school referrals, especially boys aged 2 to 5. In spite of these factors, 
and partly because of the introduction of an NRB Referrals Policy, the numbers of 
children with normal hearing being referred has fallen in the early 1990s. This is 
particularly true of school-going children referred to NRB. However, in a few 
counties, there is still excessive referral of 6 to 7 year olds with normal hearing. The 
reasons underlying this pattern need to be examined. 

Whether or not children with speech delay or poor attention span actually have higher 
likelihood of hearing impairment requires further research. However, if these children 
have passed Early Developmental Screening, have no symptoms commonly associated 
with O.ME., and no verbal comprehension deficit, then they are very unlikely to have 
any hearing impairment. This information, as well as clear information about O.M.E., 
should be made much more widely available to referral agencies and parents. Only 
then can NRB effectively enforce their Referrals Policy, to encourage more and earlier 
referrals of children with hearing loss, as opposed to children with normal hearing. 

Some additional training and regular updating in the screening of hearing for pre
school children should be offered by NRB to the relevant Community Care Staff. 
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Parental suspicion of hearing loss also deserves to be weighed carefully, especially by 
G.P.s, who are often the first point of contact for parents who are worried about their 
child's hearing. 

5.2. Context & Effectiveness of Current Hearing Screening 
Programmes 

The purpose of Early Developmental, and School Entry Screening is to examine an 
entire population in order to detect conditions which can be effectively managed. In 
respect of children with a hearing loss of 35-40dB HL average, this may involve 
surgical management or fitting of hearing aids. For congenital hearing loss, Early 
Developmental Screening should be able to detect such a hearing loss. 

5.2.1. Prevalence of Hearing Impairment 
Permanent bilateral hearing impairment of moderate or greater degree amongst 
children born in the late 1980s in this study region was rare - 1.23 children in every 
1000 had such a hearing loss, of whom 1.1 had a congenital hearing loss. A similar 
number had milder permanent bilateral hearing loss. Additionally, about 2.5 children 
in every 1000 had a permanent unilateral loss, although this was less likely to be 
congenital than bilateral loss, and unlikely to require aiding. 

5.2.2. Early Developmental Screening and the Detection of Permanent Hearing 
Impairment 

The extent of inter-county variations, particularly in respect of the optimum age for 
administration of Early Developmental Screening, suggested that no overall guidelines 
were in place to support the local administration of hearing screening. This initial 
screening test is best performed on children of 7 to 8 months of age. If the test is 
carried out much later than this, then babies may have 'outgrown' the test by the time a 
second screen is conducted, and become much more difficult to test. These 
'difficulties' may also affect the agency which carries out subsequent diagnosis, as 
infants between 14 arid 18 months may be very lively and unsettled in a test situation. 
This also applies to babies who require hearing aids; they generally accept them much 
more easily before the age of 12 months, rather than between 12 and 18 months. 

This study found that the sensitivity of the existing Early Developmental Screening 
was good in respect of children with permanent bilateral loss of moderate or greater 
degree. This should be borne in mind, as it suggests a high degree of professional 
skill in the administration of this test. However, the coverage of infant screening fell 
in some parts of the study region during the early 1990s, according to Department of 
Health and Health Board Statistics. Achieving a higher coverage, of at least 95%, 
would improve the effectiveness of Early Developmental Screening, in detecting 
congenital hearing impairment requiring aiding. 

However, there were also an estimated thirty to forty children in every 1000 with 
persistent middle ear problems, requiring surgical management or long-term 
monitoring. Screening, as conducted in this study region, does not differentiate 
between the two main types of loss. In addition, infants who are teething may fail 
screening without any evidence of subsequent hearing problems. Taking these 
epidemiological findings into account suggests that at most, 7% of infants should fail 
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the hearing screening process, regardless of testing conditions or seasonal variations 
(Haggard and Hughes, 1991). 

It could be, however, that screening amongst 2-3 year olds would be better able to 
identify children with persistent problems due to O.M.E. This possibility should be 
considered further. 

5.2.3. Impact of Post-Screening Referral Patterns upon Detection Age of Aidable 
Hearing Loss 

The age at which a child with a moderate or greater degree of permanent hearing 
impairment receives, and begins consistent use of amplification is the single most 
important predictor of spoken language development for all except the very deafest 
children. 

Between 1989 and 1993, counties which referred a high proportion of younger infants, 
after 6-9 month Developmental Screening, to the NRB Hearing Service also had the 
lowest mean and median ages of referral for children with aidable permanent hearing 
impairment. Encouraging more infant referrals in some counties where levels are very 
low, plus encouraging early direct referral to NRB for infants under 6 months who 
have specified risk factors for hearing impairment, should result in significant 
improvements in the ages of diagnosis of permanent hearing impairment in future 
years. This approach generates many more children with conductive hearing loss due 
to O.M.E., but at least review, information and advice can be offered to the parents of 
these children. 

5.2.4. Risk Factors 
This study found that most children with permanent congenital hearing loss who were 
fitted with hearing aids had at least one of three principal 'risk factors' noted in their 
records; namely, birth history resulting in admission to a Neonatal Intensive Care 
Unit, Family History of Hearing Impairment or a Cranio-Facial 
Abnormality/Syndrome associated with hearing impairment. Currently, neonatal 
screening programmes based on 'at-risk criteria' are not available in this region. It is 
not yet clear what percentage of all children would fall into 'at-risk categories', which 
could be defined more precisely, and thus what costs might be involved. This area is 
clearly a priority for further research and evaluation. Additionally, and based upon the 
study findings, at least one quarter of children with permanent hearing impairment 
would be missed by 'at-risk' neonatal screening. Even if such neonatal screening were 
to be implemented in the next decade, there is still some reason to retain Early 
Developmental Screening. 

5.2.5. School Screening 
Very wide inter-county variation was noted in this study in the ages of children tested. 
The main purpose of this screening is to detect children with mild congenital (<=35dB 
HL), permanent late-onset or progressive hearing loss, or educationally significant 
hearing loss due to O.M.E., which has not previously been notified to the school. To 
minimise educational impact, this testing should therefore be carried out as early as 
possible in the child's schooling - during the infant classes. Some counties appear to 
have postponed screening to first class, because it is easier to test 7 year olds than 5 
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year olds. This is not a satisfactory situation, and suggests that some additional 
training would be beneficial, so that play audiometry techniques may be used where 
necessary. Given that there were indications in this study that permanent late-onset 
hearing losses were less common among children born in the late 1980s than in the 
early 1980s, there is less reason to screen children after 5 to 6 years of age. Certainly, 
testing of 9 or 12 year olds can be done on request, but it is very unlikely that such 
testing will reveal hearing problems that were not present at 5 to 6 years of age. There 
is certainly a case for reviewing and revising the criteria for screening and onward 
referral, so that a more standardised approach is adopted in all areas. 

Given the findings on the overall prevalence of hearing impairment, only 5 to 6% of 
all children should fail the hearing screening process in the early school years, if it is 
conducted correctly. 

5.2.6. Management of Referrals with Mild Hearing Impairment 
Later testing in national school (in counties where this was commonplace) revealed 
quite a number of children who had mild permanent hearing impairment and were 
willing to try hearing aids. It is likely that these children were overlooked at earlier 
school screening, or at earlier E.N.T. appointments, precisely because they had 
marginal hearing loss without any symptoms of O.M.E. Whether more children have 
mild hearing loss, or are simply more likely to be detected and fitted in recent years, is 
not clear from this study. 

These children would benefit from earlier referral to NRB - if hearing problems have 
already been noted, they stand to benefit more from earlier provision of aiding in 
school, and are less likely to be inhibited about the use of a hearing aid at the age of 5 
to 6 rather than 10 to 12. The same is largely true for children with conductive 
hearing loss due to O.M.E., who may have repeated surgery over a period of four to 
five years, with marked hearing fluctuations in between - particularly in the early years 
of their school lives. Hearing aid provision may be more cost effective than surgical 
treatment for this frequently temporary, albeit persistent, problem. At present, only 
about one in thirty of these children are provided with hearing aids. This finding 
should be considered and discussed further. 

5.2.7. Surgical Management of O.M.E. 
Most children diagnosed by NRB as having this condition received grommet insertion, 
often with adenoidectomy, although some children had to wait a considerable period 
of time for this treatment, and thus had a recorded hearing loss for more than two 
years before surgery. The waiting lists for E.N.T. are an important factor in 
management, and should be more widely circulated to agencies who have to decide 
upon referral. 

5.3. Targets for Referral and Fitting of Hearing Aids 
NRB should promote a definite target for the median age of referral to NRB and the 
median age of fitting hearing aids to children with moderate or greater degrees of 
congenital hearing impairment. These targets could reasonably be set at 18 months 
and 2 years respectively, given suggested improvements - particularly in relation to the 
identification of risk factors for hearing impairment. 
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5.4. Changing Profile of Childhood Hearing Impairment - Service 
Implications 

Another important finding from this study is that many fewer children with severe to 
profound hearing loss were born and fitted with hearing aids in the early 1990s. This 
appeared to be due to a fall in the birth-rate, and in the prevalence rate of severe to 
profound hearing loss. Less than 0.5 in every 1000 had a severe or profound hearing 
loss. 

More children were identified with moderate hearing loss - 0.7 in every 1000, and 
their numbers had not fallen over the same period. These children were more likely 
than those with severe to profound loss to have mixed-type hearing impairments, 
requiring surgery and hearing aid provision. 

The 'diagnostic process' is often longer and more complex for children with moderate 
mixed loss, especially where other disabilities exist. Better co-ordination between 
E.N.T. and NRB services is needed, especially if children are to receive hearing 
assessment after grommet insertion. Parents must be clear, before surgery takes place, 
that grommet insertion may not result in normal hearing. 

Children with several disabilities may be seen by many different professionals, whose 
awareness ,of the possibility of a hearing impairment, or how to deal with it, may be 
low. To ensure that accurate answers are available as quickly as possible, awareness 
of risk factors and possible indicators of hearing impairment must be raised. 

5.4.1. Educational Provision and Support 
Changes noted above in the severity distribution of childhood hearing impairment may 
require reconsideration of future schooling provision. With a smaller number of very 
deaf children, (for whom cochlear implants may be provided in the next decade), and 
many children with moderate impairments, often with other mild learning or language 
problems, there will be a greater need for special needs support at local level, which 
recognises the hearing impairment as one element of several disabilities or difficulties. 
Hearing aid provision and use for such children may also require special attention, as 
the extent of the hearing problem may be less apparent to parents because of the 
presence of other disabilities. These families, too, are likely to need more support and 
better co-ordination of services than currently exists, to meet their particular needs. 

5.5. Information Flow and Record-Keeping 
A major priority for the future is improvement of the information flow between 
various services involved with the identification and treatment of childhood hearing 
impairment. This may involve collaboration between the Department of Health, 
Health Boards, G.P.s, and NRB and E.N.T. services to establish clearer referral and 
epidemiological patterns. Much of this would be simplified by the implementation of 
a well-maintained computerised records system, with information transferable 
between relevant agencies. Such a system would also facilitate further research, and 
sampling of records. NRB regards this as a priority - and a system is due to be 
implemented soon. Better information flow would greatly assist the evaluation of the 
efficiency and effectiveness of Screening Programmes, as well as ensuring the 
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availability of accurate epidemiological data on hearing loss. This could be achieved 
by: 

1. Better documentation of hearing screening outcomes - i.e. numbers attending 
and failing a first screen, numbers attending and failing a second screen, and 
subsequent management and outcomes of children who fail screening. In this 
way, Health Boards will obtain a clearer picture of what their current 
Screening Programmes are achieving. 

2. Better . documentation of the outcomes of diagnostic assessment - i.e. 
completion by NRB (and E.N.T.) of clinic lists which document the date of 
referral, age of children referred, referral agency, and assessment outcome 
obtained. This would provide a simple method of monitoring the efficiency of 
referrals in a form which is readily available for audit to all relevant agencies. 

5.5.1. Promotion of Services 
There is a strong possibility that NRB Hearing Services are still not widely publicised 
enough to ensure that all relevant professionals know that a free diagnostic assessment 
service exists for children of any age. The fact that NRB office locations received 
higher levels of referral, particularly from G.P.s, than other clinic locations within the 
same county tends to confirm this. Additionally, it is occasionally apparent that the 
NRB Hearing Service is unknown to E.N.T. registrars, or they may not realise that the 
service is free to all children. There is certainly scope for better promotion of the 
Service, and more integration of related services (for example, joint meetings or 
seminars) to ensure appropriate and speedy management of childhood hearing 
impairment. 

5.6. Hearing Aid Provision 
The provision of hearing aids is increasingly for children with mild/moderate hearing 
impairments: A similar situation may be developing for adults attending NRB, 
although evidence for this is anecdotal at present. The increasing availability of 
smaller aids, including In the Ear hearing aids, should encourage hearing aid use 
amongst these children to become an even more important feature in future years. 
There is a case for saying that more children should be automatically fitted with 
bilateral hearing aids, particularly children with moderate hearing loss. However, the 
use patterns which were evident amongst the population of children fitted with 
hearing aids tended to suggest that, unless they were fitted at a young age, bilateral aid 
use was unlikely. These children may simply not be receiving adequate support and 
guidance in the management of their hearing impairment, which is largely due to 
overstretched services, and inadequate recognition of the variable nature of their 
problems in different listening situations. In some cases, it is possible that other 
listening devices would be more beneficial than hearing aids, especially for teenagers 
with mild losses, and some consideration could be given to these as an alternative 
provision. 

5.7. Staffing and Training Implications 
Specific training requirements are discussed at the end of Chapters 1, 3 and 4. 
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Overall, there is a clear need for a more co-ordinated approach, including 
comprehensive and ongoing training programmes for professionals who deal with, and 
are expected to detect hearing impairment in young children. This approach is 
essential if the target median fitting age of 2 years for significant congenital hearing 
impairment is to be achieved in the near future. 

5.8. Possible Areas for Future Research 
In the course of this study, the need for further research in the following areas was 
identified: 

• Public awareness about hearing impairment and audiology services available, 
and indirect clinical impact on referrals. 

• O.M.E. and its relationship to other childhood conditions, such as asthma. 
• Risk factors for O.M.E., and gender differences in incidence and E.N.T. 

management. 
• Long-term monitoring of the effect of multiple grommet insertion. 
• Incidence of progressive or late-onset sensori-neural hearing loss. 
• Long-term impact, and aetiology of very mild or unilateral hearing loss. 
• Noise-induced hearing loss in young people and the effect of leisure noise. 
• Neonatal Hearing Screening; its effectiveness compared to existing Screening 

Programmes. 
• Specific risk analysis for children admitted to NICUs, or with low Apgar 

scores at birth. 

5.8.1. Comparative Studies to Improve Service Models 
As well as looking at local services over time, which in this region showed that 
service delays had increased for some children with moderate hearing impairment, 
there is a case for looking at services comparatively. Comparison was made with 
studies from the Nottingham Health District (Davis and Wood, 1992) which is known 
to have a very high level of commitment to hearing screening. This comparison 
suggested that there was room for improvement in referral and fitting ages in this 
region, even though the Nottingham birth study cohort actually predated the Irish birth 
cohort by several years. 

It is important to realise that improvement involves speedier co-ordination between 
several agencies who may be dealing with a hearing impaired child. The model of 
service is not the only relevant aspect, as targets need to be set for service delivery. 
However, it would he worth looking at other service models which exist within 
Ireland. E.g. in Cork, there is a Health Board follow-up service for children who fail 
screening, which 'filters out' children to be referred to NRB - hence very different 
NRB referral patterns exist in that area compared to the South-East. In the Cork 
region, about 20% of new referrals to NRB receive hearing aids (unpublished 
Southern Health Board report, 1995), compared to 3-4% in the South-East. It would 
be valuable to compare the relative speed of diagnosis and fitting for a similar group 
of children in each area over a similar time period. This type of approach would help 
to establish a model of best practice to be recommended, given existing resources. 
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5.9. Summary of Main Recommendations 

Context and Effectiveness of Current Hearing Screening Programmes 
• This study highlighted the need for a co-ordinated assessment of the current 

functioning of Hearing Screening Programmes, including agreement about the 
aims and implementation standards, and the approach taken to onward referral for 
children who fail such screening. This should include the development of 
comprehensive training programmes for Community Care staff. As part of this 
policy, NRB should encourage better coverage of Early Screening Programmes, 
and prompt referral for audiological assessment for children who fail Screening 
before the age of 1 year, or who have risk factors for hearing impairment. In view 
of the rising number of children referred by Community Care for reasons other 
than Screening failure, consideration should be given to the introduction of a more 
standardised approach to the identification of these children, possibly in the form 
of an Intermediate Screening Programme amongst 2-3 year olds. 

Efficiency of Referrals 
• In relation to the large numbers of pre-school children with speech and language 

delay being referred for hearing assessment, there is also a need for more 
comprehensive referral guidelines and information about the recognition of 
possible hearing loss amongst pre-school children. NRB should consider 
educational and health strategies to help improve the accuracy of referrals. If these 
were in place, Normal Hearing referrals should constitute no more than 30% of all 
referrals within this study region. 

Targets for Referral and Fitting of Hearing Aids 
• NRB should promote a definite target for the median age of referral to NRB and 

the median age of fitting hearing aids to children with moderate or greater degrees 
of congenital hearing impairment. These targets could reasonably be set at 18 
months and 2 years respectively, if the suggested improvements were made -
particularly in relation to the identification of risk factors for hearing impairment. 

Hearing Aids for Children with Chronic Conductive Loss 
• In relation to children with persistent problems with conductive hearing loss, 

heiaring aids should be more widely used as a realistic temporary alternative to 
repeated surgery in children under 10 years, rather than a final resort. 

Changing Profile of Childhood Hearing Impairment 
• The needs, both health and educational, of children with moderate hearing 

impairment and other disabilities should be highlighted, as such children are 
forming an increasing proportion amongst children with hearing impairment. 
Better co-ordination of services is a key requirement for these children. 

Information Flow and Record-Keeping 
• In order to improve the flow of information required to monitor referral and 

outcome patterns and targets, and in order to achieve a standardised filing system 
which would enhance further research opportunities, NRB should consider the 
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implementation of an appropriately managed computerised records system as a 
priority. 

Hearing-Aid Provision 
• As more children and teenagers with mild hearing impairments attend to be fitted 

with hearing aids, there is an increasing need for both cosmetically acceptable 
hearing aids, and for some young people, alternative listening devices which could 
be more educationally beneficial than standard hearing aids. NRB should review 
the range of hearing aids and assistive devices available to young people, with this 
in mind. 

Staffing and Training Implications 
• NRB should take responsibility for promoting and co-ordinating recognised 

training programmes in Paediatric Audiology for other Health Professionals. 

• The possible staffing implications for NRB of changes in Community Care 
referral patterns, or administrative changes, should be assessed realistically in 
conjunction with Health Boards. 
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Appendix 1 

Figures and Tables 

Figure A2.1. Aetiologies and Incidence Amonest Unilateral Losses in Counts Wexford 
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Figure A2.2. Patterns of True Unilateral Sensori-Neural Loss in County Wexford 
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Similar numbers had left and right-sided losses with normal hearing in the opposite ear, but for severe 
to profound loss, this was more likely to be in the right ear than in the left. (However, in the South-East 
as a whole, laterality was more evenly divided). About 10% of unilateral cases had conductive overlay 
due to O.M.E.. 
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Figure A3.1. Type of Hearing Losses Fitted with Hearing Aids: Annual Trends 
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*The 6 children with unilateral losses fitted have been included here according to the loss type in their 
worse ear; the 4 unilaterals with conductive overlay were classified as 'mixed' loss. This was done to 
correspond with 1984 data. 

Figure A3.2. Comparative Mean Ages at 1st Appointment for all Referrals, and Children with 
Congenital Loss >=40dB HL. Identified 1989-1993. for Each County 
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Table Al.l. Referral Reason by Referral Agency in County Wexford (%) 
Referral Reason A.M.O G.P SD.TII E.N.T P.H.N Parent Other Overall 

% 
No. 

6-12m. Dev.Fail 20 0 0 0 2 0 0 11 164 
School Scrn.Fail 31 1 1 11 5 3 0 19 268 
Earache/Infect. 13 43 6 21 23 11 14 18 258 
Speech Problems 7 5 86 2 9 5 9 15 217 
Parental Concern 12 30 3 13 38 76 11 17 249 
To Fit Hearing Aid 0 0 0 30 0 3 0 1 19 
Other 17 20 5 23 22 3 67 18 263 
TOTAL 100 100 100 100 100 100 100 100 
NUMBER 804 221 154 61 95 37 66 1438 

Table A1.2. No. of Visits by County, for first Appointments in 1989-1993 (%). 
No.Visits CVV KK TS WD WX KE WW Overall 

% 
Number 

1 55 55 79 62 50 63 59 61 3428 
2 23 34 14 24 31 24 31 26 1438 
3-6 21 10 5 12 16 10 9 11 625 
7-9 2 1 <1 1 2 2 1 1 60 
10 or more 0 1 1 1 1 1 1 1 57 
TOTAL 100 100 100 100 100 100 100 100 
NUMBER 330 794 974 913 1008 925 664 5608 

(jxO.OOl) 
Non-Attenders: Overall, 1 in 25 new referrals were noted to have failed to attend any appointments, 
and were thus not detailed for this study; about a third of these children were later re-referred. 

Table A2.1. No. of Sets ofGrommets by Age band at First Grommet Insertion (%) 
No. Sets Grommets <2 Yrs. 2^3 6-7 *L2 10 & Over Overall 

% 
Number 

1 58 61 81 88 82 86 80 *236 
2 17 24 16 8 18 14 15 44 
3 17 7 2 2 0 0 3 9 
4 0 0 1 1 0 0 1 2 
5 or more 8 7 0 0 0 0 1 4 
TOTAL 100 100 100 100 100 100 100 
NUMBER 12 41 93 95 33 21 295 

*+ 7 cases whose age at first grommet insertion could not be documented. 

Table A2.2. Number of Sets of Grommets by Other Surgery (%) 
No.Sets Tonsillectomy Adenoidectomv Tons. & Other None Overall No. 
Grommets Adenoids E.N.T Noted % 
0 0 5 13 38 60 44 237 
1 89 75 58 31 35 45 243 
2 11 19 15 13 4 8 44 
3 0 1 8 13 1 2 9 
4 0 0 2 0 <1 <1 2 
5 or more 0 0 4 6 <1 1 4 
TOTAL 100 100 100 100 100 100 
NUMBER 9 95 52 16 367 539 
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Table A3.1. Children fitted with Hearing Aids by Severity of Loss and County (%) 
Severitv of Loss Carlow Kilkenny Tipp. 

Sth. 
Waterfd Wexfd Kildare Wicklow Overall 

% 
No. 

Normal One Ear* 7 0 5 0 2 0 3 2 6 
Mild 47 38 33 50 31 42 18 38 116 
Moderate 20 24 40 36 48 51 37 41 129 
Severe/Profound 27 38 21 14 19 7 22 18 57 
TOTAL 100 100 100 100 100 100 100 100 
NUMBER 15 29 42 50 62 65 45 308 

(p= 0.05). * Combined here with mild loss for analysis:. 

Table A3.2. Effect of Risk Factors on median Referral and Fitting Ages: Congenital Loss >=40dB 
HL 

Risk Factors 
1986-1989 

n Referral Fitting 
1990-1993 

n Referral Fitting 
CFA/Visible Syndrome 
Perinatal Factors 
Family History 
None 

8 36 months 40 months 
10 53 months 55months 
26 25 months 35 months 
17 59 months 74 months 

18 35 months 75 months 
10 22 months 39 months 
19 44 months 53 months 
19 28 months 43 months 

OVERALL 61 32 months 44 months 66 34 months 54 months 

Table A3.3. Grommet Insertion by Type of Cong. Loss/Fitting Period: Children Fitted with Hearing. 
Aids 

No. of sets of 
Grommets 

1986-1989 
CondTMixed Sensori-Neural 
n % n % 

1990-1993 
CondJMixed Sensori-Neural 

n % n % 
0 
1 
2 
3 or more 

6 46 45 74 
2 15 9 15 
3 23 5 8 
2 15 2 3 

17 36 48 79 
13 28 10 16 
14 30 3 5 
3 6 0 0 

TOTAL 13 100 61 100 47 100 61 100 

Table A3.4. Reasons for Delay in Fitting of Hearing Aids by Type of Congenital Loss/ Time Period: 
The median 'GAP', in months, between NRB/E.N.T. referral and fitting is for each category of delay. 

1986-1989 1990-1993 
Cond./ Sens.- CondV Sens.-

Reasons for Delav n Mixed Neural GAP n Mixed Neur. GAP 
0 - None noted 7 1 6 2/2 8 5 3 3/2 
1 - E.N.T. delays 21 7 14 5/16 33 23 10 4/28 
2 - Admin, delays 12 2 10 5/6 2 0 2 9/7 
3 - Non-acceptance 11 1 10 4/10 22 7 15 5/9 
4 - Non-attendance 4 1 3 6/9 6 2 4 21/18 
5 - Monitoring Mild Loss 8 1 7 3/24 29 8 21 11/14 
6 - Profess. Oversight 10 0 10 4/18 6 1 5 3/24 
7 - Other 1 0 1 1/1 1 1 0 8/7 
TOTAL NUMBER 74 13 61 107 47 *60 

* 1 child has never attended E.N.T. 
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Table A3.5. Grommet Insertion Prior to Hearing Aid Fitting for Children with Acquired Conductive 
Hearing IMSS by Fitting Period 

Number of 
Grommets n % 

1986-1989 
Median Gap between 

E.N.T.Referral & Fitting n % 

1990-1993 
Median Gap between 

E.N.T.ReferraI & Fitting 
0 11 33 10 months 14 29 19 months 
1 7 21 71 months 11 22 37 months 
2 7 21 37 months 9 18 55 months 
3 or more 8 24 80 months 15 31 80 months 
TOTAL 33 100 38 months 49 100 48 months 

Table A3.6. Main Reasons for Inconsistent Use of Hearing Aids bv Fitting Period 
1986-1989 1990-1993 

Reasons for Use Patterns n % n % 
Consistent (full-time) Users 63 47 52 30 
1 - Hearing Improved/Normal 15 11 27 15 
2 - Unilateral/V.Mild Loss 6 5 20 11 
3 - Parental Attitude 8 6 18 10 
4 - Classrm. Situatn/Left School 16 12 26 15 
5 - Embarrassment 6 5 14 8 
6 - No Residual Hearing 3 2 0 0 
7 - Discomfort/Physical Problems 11 8 17 10 
8 - Other 4 3 1 1 
Total 133 100 175 100 

Table A4.1. Median Fitting Ages in months for all Congenital Losses in the Birth Cohort as a 
Function of Reasons for Delay Noted 

Main Delay Reason n 
Lower Ouartile Median UDDer Ouartile 

None noted 11 9 months 12 months 13 months 
E.N.T. delays 19 25 . 34 48 
Administrative 8 16.5 26 56.5 
Non-Acceptance 11 29 45 65 
Non-Attendance 8 34 53.5 87.5 
Monitoring Mild Loss 7 27 72 98 
Professional Oversight 4 25 54 81.5 
TOTAL NUMBER 68 
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Appendix 2 

Glossary, Common Abbreviations & Full Definitions 

Glossary 

Aided Thresholds The lowest sound level at which a person wearing hearing aids can 
hear tones or speech presented, often measured in dB A. 

Audiological Scientist One who both tests hearing and evaluates appropriate hearing 
or Audiologist aids 
Average Hearing Loss Calculated using measurements for four sound frequencies: 500, 

IK, 2K & 4KHz, which represent the main frequency range for 
speech. 

Cochlear Implant An electrode placed permanently in or against the inner ear to 
stimulate the auditory nerve electronically. Some sound 
perception results, which may lead to speech recognition, given 
appropriate rehabilitation. 

Conductive Hearing Loss Defect or blockage in the outer ear canal, eardrum, middle ear 
space behind the eardrum, or the Eustachian Tube, which should 
ventilate the middle ear. It is usually mild or moderate in degree. 

Congenital Hearing Loss Hearing loss thought to be present shortly after birth. 
Cranio-Facial Abnormality A defect in the skull or facial bone structure affecting the hearing. 
dB 'A' A weighted scale, normally used for hearing levels when testing is 

not done under headphones, which is corrected to dB HL. 
dB HL Decibel Hearing Level. The most common measurement unit of 

hearing loss, calibrated to an ISO standard, shown on an 
Audiogram. 

Degree or Severity Hearing loss ranges up to 125dB HL avg. Mild, moderate and 
severe degrees (severities) fall between normal hearing and 
profound loss. 

Distraction Testing Test involving two testers, normally used for children under 2 
years. 

Grommets Tiny 'ventilation tubes' put into eardrums;extruded in appx. 4-8 
months. 

Mixed Hearing Loss Hearing loss with Conductive and Sensori-Neural elements. 
Neonatal Intensive Care Unit Special Care, or Premature Baby Unit within a maternity hospital. 
Normal Hearing Usually taken as thresholds lower than 20dB HL in adults and 

under ideal testing conditions. In young children, responses to 
very . quiet sound may be a little cautious, so normal hearing 
<=25dB HL avg. 

O.M.E. Otitis Media with Effusion - very common in young children - is 
fluid build-up in the middle ear space, which should be air-filled. 
It is often caused by poor 'ventilation' due to nasal or upper 
respiratory tract congestion - sometimes connected with allergic 
conditions. It may also result from acute ear infections which fail 
to clear properly. Surgical treatment often involves drainage and 
grommet insertion. 

Prevalence Rate The average number of children for every 1,000 or 100,000 live 
births with a given hearing loss, (or other stated condition). 
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Pure Tone Audiometry Hearing test normally carried out with children over the age of 2 
yrs. appx., wearing headphones - results are recorded on an 
Audiogram. , 

Radio Aid A radio receiver, attached to the child's hearing aids, allowing 
direct transmission from a radio microphone worn by the child's 
teacher. 

Screening Test A simple to administer test, which can be passed or failed; 
Intended to be applied to an entire population. 

Sensori-Neural Hearing Loss Loss involving defects or damage to the inner ear (cochlea), or 
the nerve pathways from the cochlea to the brain. It is rarer than 
conductive loss in children, but permanent, and can be of any 
degree. 

Commonly Used Abbreviations 

A.C. = Air Conduction 
A.M.O. = Area Medical Officer (or School Doctor) 
B.C. = Bone Conduction 
Bil. = Bilateral (both ears) 
Cond.(H.L.) = Conductive (Hearing Loss) 
C.P. = Cerebral Palsy OR Cleft Palate 
D.C.C. = Director of Community Care 
Dev.D. = Developmental Delay 
Dis. = Disability 
D.N.A. or F.T.A. = Did not attend 
E.N.T. = Ear, Nose and Throat 
F.F.A. = Free Field Audiometry 
F.H. = Family History 
H.B. = Health Board (S.E.H.B. or E.H.B.) 
GR/T/A = Grommets/T onsillectomy/Adenoidectomy 
M (on audios) = Masking 
M.H. = Multiple (or mental) Handicap 
N.A.D. = Nothing abnormal detected. 
N.F.A. = No further appointments (or No Fixed Abode if under Address) 
O.M.E. = Otitis Media with Effusion or (Glue Ear) 
Perf. = Perforation of the eardrum 
P.T.A. = Pure Tone Audiogram. 
T.M. = Tympanic Membrane (eardrum) 
S.M.I. = School Medical Inspection (Screening). 
S.N. = Sensori-Neural 
UNI. = Unilateral. 
W.L. = Waiting List 
W.N.L. = Within Normal Limits 
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Full Clinical Definitions Used for Overall Assessment: 

Normal Hearing - All thresholds on distraction within screening limits, OR all frequencies measured 
on audiometry <= 25dB HL with normal tympanometry bilaterally. 
Tympanometry = Normal (A), Abnormal - Negative or Abnormal Peak Compliance(Cl/C2), Flat 
Compliance(B), or Perforations or Grommets noted. 

Conductive Loss - Loss stated to be conductive in Recommendations, OR Audiometry shows normal 
(<20dB HL) Bone Conduction (masked or unmasked) with Air Conduction levels worse than 25dB HL 
at more than 2 frequencies on Audiogram (i.e. Air-Bone Gap >=15dB). Conductive Loss can refer to 
one ear only, and be persistent provided the loss has remained constant in the same ear. (Where a 
conductive loss due to O.M.E. has changed ears, loss = Transient, unless one ear has maintained the 
loss for more than 18 months, or surgery was undertaken.) Persistent Conductive loss = present for at 
least 18 months appx., OR where grommet insertion was performed.(Otherwise Transient). 

Unilateral Sensori-Neural/Mixed Loss without Conductive Overlay - Stated in Recommendations; 
OR one ear has normal hearing, with normal middle ear function over a period of > 2 years, whilst the 
other ear has consistently shown all thresholds greater than 25dB, with normal tympanometry OR 
masked bone conduction thresholds within lOdB of air conduction thresholds at that frequency on the 
same ear for all measured frequencies OR unmasked AIR conduction >50dB for all freqs. measured 
above 500Hz on worse ear (i.e. a likely shadow curve in children under 8y.o), with normal 
tympanometry on worse ear. 
Unilateral Sensori-Neural/Mixed Loss without Conductive Overlay- As above, except that better 
hearing ear has additional persistent abnormal tympanometry OR Air-Bone Gap >=15dB HL at more 
than two frequencies. 

Mixed Loss: Stated in recommendations, OR Both ears have more than 2 frequencies with unmasked or 
masked bone conduction >25dB, AND more than 2 frequencies with an air-bone gap of >=15dB. 

Sensori-Neural Loss: Stated in Recommendations, OR Loss on distraction testing at two or more 
frequency ranges with normal tympanometry, OR Air-Bone Gap consistently less than 15dB for all 
frequencies measured. 

Average Estimate - Use avg. of 500, 1000,2000, 4000Hz from P.T.A. (air conduction) - or convert 
free-field results (low, mid, high avg. )to dB HL. 
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Aetiology According To Likely Type Of Loss: 

CONDUCTIVE 
O.M.E/ O.M. with Perforations (may be mixed loss if condition very advanced.) degree - 30-60db 
average. 
Wax etc. - conductive only 
degree -25-40db avg. 
Cranio-Facial Abnormality - either conductive or mixed - usually low frequencies worse than high 
frequencies, (include ?otosclerosis and structural middle ear defects unless definitely due to trauma.) 
degree -25-70db maximum avg. 

MIXED 
Trauma - mixed or sensori-neural loss of any degree - may be unilateral or much worse one side. 
Non-Organic - variable loss, usually mild bilateral sensori-neural or mixed indicated on audiograms. 
Genetic with Family History - sensori-neural or mixed loss of any degree (plus a few inherited 
conductive syndromes - see syndrome list), also include menieres if family history, & include it as 
syndrome named. 1 

Genetic without Family History - if confirmed by genetic counselling, or no possible factors and clear 
history; put unknown if history unclear. 

SENSORI-NEURAL 
Maternal Rubella/Other Mat Illness (e.g. syphilis/toxaemia) - expect high-frequency or severe 
bilateral sensori-neural loss 
Meningitis- sensori-neural loss of late onset at time of bacterial meningitis - often severe. 
Mumps - usu. unilateral sensori-neural loss - often total -(remember that a shadow curve can be present 
on younger children's audiograms, and only masked results must be recorded when available). 
Other Viral - late onset sensori-neural loss e.g. measles - variable degree/type. 
Ototoxic Drugs - usually with chemotherapy or liver/kidney failure treatment, high-frequency bilateral 
sensori-neural loss most likely. 

NRB/ June 1996 page 85 



Childhood Hearing Impairment in South-East Ireland 

Appendix 3 

Policy of Referral of Children to N.R.B. Hearing 

Service 

Introduction 
N.R.B., in association with the Health Boards, provides a full audiological service for 
all children from birth until they leave full-time education. The service includes 
assessment (including diagnostic tests) and the supply, fitting and repair of appliances. 
In recent years there has been a significant increase in the number of children referred 
to the service with no corresponding increase in the numbers of children ultimately 
requiring a hearing appliance. This increase in referrals has resulted in lengthening 
waiting lists of children, many of whom are subsequently found to have no hearing 
impairment. An unfortunate result of this situation is that children with hearing 
impairments often have to wait unduly to have their needs responded to. In order to 
achieve a reduction in waiting times while at the same time ensuring that no child 
requiring the service is missed, we are circulating this Policy Statement on referrals of 
children to our service. 

It would greatly improve the effectiveness and efficiency of our service if the 
procedures outlined in this Policy Statement are followed in referring children to 
N.R.B.. 

1. Referrals from Community Care Staff 
a) Children who fail screening tests of hearing in the Developmental Clinic 

should be tested on two occasions before referral to N.R.B.. 

b) After School Screen Audiometry failure, each child should be tested in the 
Health Centre by the Public Health Nurse. If they fail this they should be 
examined by the Area Medical Officer and their parents advised 
appropriately. Some parents may prefer to go to their General Practitioner 
and be referred privately to an Ear, Nose and Throat Consultant. Otherwise 
we are happy to have such children referred following school screening 
tests. Where an audiogram has been obtained, we would appreciate a copy 
of this with the referral. 

c) DOWN SYNDROME: N.R.B. recommend to Directors of Community 
Care that all Down Syndrome children should be rescreened by the Public 
Health Nurse at 18 months in addition to the test at 9 months. The Area 
Medical Officer with special responsibility for children with disabilities 
should refer Down Syndrome children to N.R.B. for a hearing test at 3 years 
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of age, before school entry. This also applies to children who have passed 
previous tests of hearing. 

d) BABIES WITH RUBELLA OR CMV INFECTION: These babies have a 
high risk of hearing impairment and should be referred to N.R.B. at 8 
months for a full audiological assessment if there is no alternative 
audiological facility already carrying this out. 

2. Referrals from Speech Therapists 
a) The Speech Therapist should first check the record of the hearing tests 

carried out by the Public Health Nurse. 

b) If either of these is normal and in the absence of any history of serious 
illness or otitis media, there should be no need for referral to N.R.B.. 

c) If a Speech Therapist remains concerned about the hearing, they should 
carry out a speech discrimination test using picture cards of an appropriate 
kind, i.e. Barry McCormack or Manchester or Stycar Picture Test, prior to 
considering referral to N.R.B.. 

d) The referral by the Speech Therapist should be approved by the Director of 
Community Care or Area Medical Officer before being sent to N.R.B.. 

3. G.P. Referrals 
a) Where concern exists, G.P.s should write initially to the Area Medical 

Officer asking for a hearing assessment. 

b) The Area Medical Officer should clarify the age of the child, whether over 5 
or under 5 years. 

c) For children over 5 years, the Public Health Nurse should test initially in the 
Clinic. 

d) Children under 5 years with a history predisposing to hearing impairment 
may be listed for N.R.B. clinics by the Area Medical Officer. 

4. Paediatricians and Other Hospital Consultants 
a) Children who have Meningitis or who are being treated with cytotoxic 

drugs should be referred for audiological assessment. If this is not available 
within the hospital, they should be referred to N.R.B.. 

b) Premature babies below 1300g birthweight should be referred to N.R.B. to 
be tested when they are 8 months old where there is no previous 
arrangement between the maternity hospital and another facility. 
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5. Early Intervention Services for children with disabilities should first check 
with Community Care staff whether screening tests of hearing have been carried out, 
If there is concern about a child's hearing, they may request through the Director of 
Community Care to have an appointment with N.R.B.. 

6 .  In all cases and for every referral to N.R.B. Audiology Service, a standard form 
containing the child's history should be filled out by the Area Medical Officer or by 
whoever is referring the child to the Audiologist in question. Particular attention 
should be paid to giving a clear history of the child's overall development as this 
could affect the type of clinic to which we will call the child. Younger children and 
those with development delay are called to special clinics where there are two 
clinicians. 

7 .  Following our audiological assessment, the Clinical Audiologist will send a report 
to the source of referral and will arrange such review as is considered necessary. The 
Audiologist will either refer direct to E.N.T. or state if he/she considers such referral 
necessary, who is to make referral. 
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