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Chapter 1 

 

INTRODUCTION 

 

 

Chapter one introduc es the p rob lem this study c onfronts; the ra tiona le 

therefore, desc ribes the terminology used , and  p resents an overview of 

the c ontent and  organiza tion of the study. 

 

 

 

1.1 ORIENTATION TO THE STUDY 

 

 

The p rac tic e of ped ia tric  aud iology is based  on the p rinc ip le tha t the best  

outc omes for a  c hild  w ith hearing loss a re ac hieved  when his or her 

hearing sta tus is determined  as early as possib le, followed  by timely 

intervention (Cone-Wesson, 2003:253). Hearing loss in newborn infants c an 

go undetec ted  until as la te as three years of age w ithout spec ia lized  

testing (Hayes & Northern, 1997:4). When hearing loss is detec ted  in the 

newborn period , infants c an benefit maxima lly from amplific a tion 

(hearing a ids) and  intervention to fac ilita te speec h and  language 

development (Sininger, Doyle & Moore, 1999:11). Evidenc e regard ing 

neura l development strong ly supports suc h early intervention for op tima l 

outc omes of c ommunic a tion ab ility and  hearing in infants (Sininger, Doyle 

& Moore, 1999:11). Ped ia tric  aud iolog ists, therefore, should  fac ilita te early 

detec tion of hearing loss and  intervention through sc reening p rograms 

and  in-dep th hearing assessments, determining whic h tec hnolog ies and  

hab ilita tion p rograms a re best suited  to the needs of both the infant and  

the family. 
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In order to c ap ita lize on the positive aspec ts of early identific a tion, the 

Year 2000 Position Sta tement on Infant Hearing Sc reening p roduc ed  by 

the Joint Committee on Infant Hearing (JCIH), rec ommend  tha t a ll infants’  

hearing should  be sc reened  using objective, physiologic measures in 

order to identify hearing loss (JCIH, 2000:10). Aud iolog ic  and  med ic a l 

eva lua tions should  be c onduc ted  before three months of age. Infants 

w ith c onfirmed  hearing loss should  rec eive intervention before six months 

of age from hea lth c a re and  educ a tion p rofessiona ls w ith expertise in 

hearing loss and  dea fness in infants and  young c hild ren (JCIH, 2000:10). 

 

Infants identified  ac c ord ing to these rec ommendations a re too young for 

the use of trad itiona l aud iometric  p roc edures to determine an aud iogram 

(Cone-Wesson, 2003: 254). Instead , elec trophysiolog ic  methods suc h as 

Aud itory Evoked  Potentia ls (AEP) must be used  to estimate hearing 

thresholds. Ongoing eva lua tion of hearing func tion is furthermore needed  

to monitor the effec ts of early intervention and  AEP tests may a lso form an 

important part in this p roc ess (Cone-Wesson, 2003:270). 

 

Ac c ord ing to Diefendorf and  Weber (1994:56), four c riteria  need  to be 

add ressed  before amp lific a tion of a  hearing loss c an oc c ur. The degree, 

the c onfigura tion, the symmetry and  the type of hearing loss must be 

determined . Amplific a tion and  hab ilita tion stra teg ies, suc h as c hoic e of 

hearing a ids, c oc hlear imp lants and  c hoic e of mode of c ommunic a tion, 

a re based  on the above c riteria  – usua lly revea led  by the aud iogram 

(Ross, 2001:3). Elec trophysiolog ic a l tests c an assist in the p roc ess of 

c harac terizing hearing loss for infants, sinc e these tests c an measure 

aud itory func tion ob jec tively - g iving frequenc y-spec ific  information 

needed  to fit appropria te amp lific a tion in this young popula tion.  

 

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  SSttrrooebbeell,,  DD    ((2200006)



 3

Apart from assisting in the p roc ess of d iagnosing the hearing loss, it is 

important to verify tha t a  spec ific  hearing a id  p rovides adequate 

amp lific a tion (Pic ton, Dimitrijevic , Van Roon, Sasha-John, Reed  & 

Finkelstein, 2002:63). Ac c ord ing to Pic ton et a l. (2002:64), verific a tion of a  

hearing a id  fitting  p rovides some ind ic a tion of how well sounds a re heard  

when the a id  is used  a t its p resc ribed  settings. Elec trophysiolog ic a l tests 

c an assist in this p roc ess of verific a tion in infants and  young c hild ren. 

Stud ies have ind ic a ted  tha t both the Aud itory Bra instem Response (ABR) 

and  the Aud itory Steady Sta te Response (ASSR) c an be used  to estimate 

threshold  when the stimuli is transduc ed  by a  hearing a id  (Garnham, 

Cope, Durst, Mc Cormic k, & Mason, 2000:268; Pic ton, Durieux-Smith, 

Champagne, Whittingham, Moran, Gigueve & Beauregard , 1998:315). 

Sinc e the early identific a tion of hearing loss through newborn hearing 

sc reening has resulted  in a  younger popula tion being served  by the 

aud iolog ist, elec trophysiolog ic a l tests a re bec oming a  more essentia l pa rt 

of the required  test-ba ttery. 

 

1.2 BACKGROUND 

 

 

The aud iolog ist serves as the p rofessiona l p rimarily responsib le for the 

assessment and  non-med ic a l d iagnosis of aud itory impa irment. 

Assessment inc ludes, but is not lim ited  to, the administra tion and  

interp reta tion of behaviora l, elec troac oustic , and  elec trophysiolog ic  

measures of the sta tus of peripheral and  central auditory nervous systems 

(Stac h, 1998:3).  The ma in purpose of a  hearing eva lua tion is to define the 

na ture and  extent of hearing impa irment. A c omprehensive desc rip tion of 

hearing ab ility serves as a  first step  in the rehab ilita tion of a  hearing 

hand ic ap  tha t result from an impa irment. An ind ividua l w ith a  hearing 
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d isorder must therefore rely on an assessment of aud itory func tion as the 

foundation of the rehab ilita tion p roc ess (Swanepoel, 2001:1). 

 

Pure tone aud iometry represents the first and , a rguab ly, the most 

fundamenta l measure of hearing ac uity (Harrell, 2002: 71). The behaviora l 

pure tone aud iogram is a  measure of aud itory threshold  as a  func tion of 

frequenc y. The aud iogram c onfigura tion p rovides fundamenta l baseline 

information for the selec tion of a  suitab le amp lific a tion system (Stac h, 

1998:68). It is understandab le then tha t pure tone aud iometry has 

rema ined  the aud iometric  p roc edure of c hoic e. It embod ies the gold  

standard  for frequenc y-spec ific  threshold  estab lishment aga inst whic h a ll 

other aud iometric  measures a re c ompared  (Swanepoel, 2001:3). 

 

It is c lear tha t the standard  c linic a l pure tone tec hnique w ill not be 

effec tive for a ll c linic a l popula tions. The most obvious is the ped ia tric  

popula tion. This is a lso true of the developmenta lly delayed  and , in some 

c ases, the severely physic a lly impa ired  (Harrell, 2002:73). Cond itioned  

aud iometric  test tec hniques (suc h as visua l reinforc ement aud iometry), 

tha t c an p rovide inc reasing ly ac c ura te information in older c hild ren (>6 

months), a re not suitab le for quantifying hearing loss in very young infants 

or for those w ith visua l or developmenta l d isab ilities (Ranc e & Briggs, 

2002:237) as supra threshold  stimula tion is required  to elic it reflexive 

responses.  These c ond itioned  aud iometric  methods a re lim ited  to the 

detec tion of hearing loss grea ter than 50 dB HL (Diefendorf & Weber, 

1994:57). 

 

Therefore, as the age of identific a tion is reduc ed  the need  for ac c ura te, 

reliab le, objective  methods for determining hearing thresholds, is 

bec oming more urgent. When an infant is identified  as having a  hearing 

loss, there is an immed ia te need  to c harac terize the degree, the 
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c onfigura tion, and  the type of loss, sinc e appropria te rec ommendations 

regard ing the selec tion and  fitting  of devic es suc h as hearing a ids and  

c oc hlear imp lants, c an only be made with an understand ing of both the 

degree and  c onfigura tion of a  c hild ’ s hearing loss (Ranc e & Briggs, 

2002:237; Vander Werff, Brown, Gienapp, & Sc hmid t Clay, 2002:228). 

 

Different tec hniques have therefore been developed  over the years in 

order to add ress the p rob lem of quantifying hearing loss in young infants. 

One suc h a  measure, tha t was rec eived  positively for d iagnostic  purposes 

in the ped ia tric  field , was otoac oustic  emissions – d isc overed  in 1978 by 

David  Kemp. Otoac oustic  emissions (OAE’s) a re sounds tha t orig ina te in 

the c oc hlea  and  p ropagate through the midd le ear and  into the ear 

c ana l, where they c an be measured  using a  sensitive mic rophone (Prieve 

& Fitzgera ld , 2002:440). It has been known for the last 20 years tha t 

ind ividua ls w ith signific ant c oc hlear hearing loss have no measurab le 

Evoked  Otoac oustic  Emissions (EOAE’s). Ha ll (1997:265) has ind ic a ted  tha t 

EOAE’s a re either not measurab le from sub jec ts w ith hearing loss or a re 

substantia lly reduc ed  in amp litude c ompared  to norma l hearing 

ind ividua ls. The minimum level required  for measurab le EOAE’s ranges 

from 25 – 40 dB HL (Prieve & Fitzgera ld , 2002:452). 

 

Given this spec ific  popula tion and  the need  for spec ific  information, w ith 

regard  to degree, c onfigura tion, symmetry and  type of hearing loss, work 

in the a rea  of OAE’s does not p rovide c ompelling evidenc e to ind ic a te 

tha t EOAE’s c ould  be used  to p red ic t the na ture of an infant’ s hearing loss 

(Prieve & Fitzgera ld , 2002:456). This p roc edure is, however, a  powerful tool 

for newborn hearing sc reening and  should  form an integra l part of the 

d ifferentia l d iagnosis test ba ttery in the d iagnosis of hearing loss in infants 

(Ha ll, 2000:391). 
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The ABR is a  fa r field  evoked  potentia l tha t is used  frequently to estimate 

aud itory sensitivity in c hild ren too young to be tested  using standard  

behaviora l methods. The ABR to c lic k stimuli is the most c ommonly used  

c linic a l p roc edure in p red ic ting hearing sensitivity (Vander Werff, Brown, 

Gienapp, & Sc hmid t Clay, 2002:228). Although the abrup t onset of the 

c lic k stimulus is idea l for genera ting the ABR, the d rawbac k is tha t the c lic k 

is a  b road -spec trum signa l, c onta ining energy ac ross a  w ide range of 

frequenc ies. Owing to this frequenc y spread , c lic ks c annot be used  to 

assess sensitivity in spec ific  frequenc y reg ions, but ra ther to p rovide a  gross 

estimate of hearing sensitivity (Arnold , 2000:454).  

 

ABR to b rief tones c an be used  to ob ta in more frequenc y-spec ific  

threshold  information than ava ilab le from the c lic k ABR. Stapells 

(2000a:13) has shown ac ross stud ies tha t tone-ABR thresholds have been 

found  to be a  reliab le method  in ob ta ining frequenc y spec ific  information 

in this young popula tion. Stapells (2004: c onferenc e p resenta tion) 

ma inta ins tha t the tone-evoked  aud itory b ra instem response (tone-ABR) is 

c urrently the only measure tha t c an reliab ly p rovide information w ith 

regard  to severity, c onfigura tion and  na ture of hearing loss in infants. 

Some stud ies have however questioned  the frequenc y-spec ific ity and  

reliab ility of threshold  estimation w ith low frequenc y tone-evoked  ABR 

(Cone-Wesson et a l., 2002:174). In add ition, toneburst ABR waveforms, 

espec ia lly to low-frequenc y stimuli, tend  to be less d istinc t and  more 

d iffic ult to identify than the c lic k ABR (Arnold , 2000:459). Output lim ita tions 

a re a lso a  c onc ern w ith tone burst stimuli, pa rtic ula rly for low-frequenc y 

tone bursts for whic h thresholds a re eleva ted  rela tive to behaviora l 

thresholds. These c onc erns may lim it the imp lementa tion of toneburst ABR 

protoc ols (Vander Werff et a l., 2002:229). 
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1.3 RATIONALE 

 

 

In the past two dec ades, the Aud itory Steady Sta te Response (ASSR) has 

been developed  as an a lterna tive frequenc y spec ific  Aud itory Evoked  

Potentia l (AEP) approac h to quantify hearing loss (Ranc e et a l., 1998:499). 

Vander Werff et a l. (2002:228) define the ASSR as “ an a lterna tive evoked  

potentia l tec hnique tha t uses c ontinuous ra ther than transient stimuli to 

elic it a  response from the aud itory system” . Unlike the ABR, the ASSR use 

stimuli tha t is c ontinuous. The stimuli used  to evoke ASSR, a re modula ted  

tones, whic h a re frequenc y spec ific  due to the fac t tha t spec tra l energy is 

c onta ined  only a t the frequenc y of the c arrier tone and  the frequenc y of 

the modula tion (Hood , 1998:117). Responses from the neura l system tha t 

responds to the c hanges or modula tions in the stimuli a re rec orded .  The 

ASSR appears to be genera ted  by the same neura l ana tomic a l reg ions 

from whic h the ABR evoked  by c lic ks or tone-bursts is p roduc ed  (Cone-

Wesson, 2003:267).    

 

The ASSR shows potentia l to add ress some of the lim ita tions assoc ia ted  

w ith ABR testing in the early d iagnosis and  amplific a tion of infants. One of 

the lim ita tions of ABR is the lac k of frequenc y spec ific ity. The na ture of the 

ASSR stimuli offers advantages over other short dura tion stimuli (Ranc e et 

a l, 1998:499). Bec ause the threshold  estimates ob ta ined  from ASSR testing 

a re frequenc y spec ific , it a llows for testing ac ross the aud iometric  range 

and  for the genera tion of evoked  potentia l aud iograms (Ranc e et a l., 

1998:499). This fea ture w ill add ress the p rob lem of determining the 

c onfigura tion of hearing loss in infants. 

 

Due to the lim ita tions in maximum output w ith the ABR, the absenc e of 

wave V in ABR test results does not inevitab ly imp ly the absenc e of 

hearing (Arnold , 200:457). Ranc e et a l. (1998:506) demonstra ted  the 
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advantages of using ASSR’s to determine residua l hearing thresholds in 

infants and  c hild ren for whom ABR’s c ould  not be evoked  a t 100 dBnHL. 

The c ontinuously modula ted  tone used  to elic it the ASSR c an be 

p resented  a t levels as high as 120 dB HL. Absenc e of a  c lic k- or tone-burst 

ABR does not inevitab ly ind ic a te p rofound  dea fness, and  ASSR tests may 

revea l enough residua l hearing to c onsider the use of amp lific a tion or 

help  determine the p referred  ear for c oc hlear imp lanta tion (Ranc e et a l., 

1998:506). The advantages offered  by the ASSR in this regard  a re most 

benefic ia l for infants and  c hild ren as the severity of the hearing loss c an 

be determined  in a  more ac c ura te manner. 

 

Cone-Wesson et a l. (2002:270) mentions a  third  lim ita tion of the ABR for 

aud iolog ic  app lic a tion as the sub jec tive na ture of response detec tion. 

Although methods for “ automatic  detec tion”  of ABR exist, these 

a lgorithms have been suc c essfully app lied  for c lic k-evoked  ABR. There a re 

no pub lished  da ta  on the use of automatic  detec tion c riteria  for 

detec ting the response to tona l stimuli. In c ontrast, there has been 

extensive researc h on the effic ac y for detec ting a  steady-sta te response 

automatic a lly (Cone-Wesson et a l., 2002:175; Ranc e et a l., 1995:499). The 

ob jec tive na ture of response detec tion in the ASSR measures may lead  to 

more ac c ura te d iagnosis of hearing loss in infants. 

 

Ac c ord ing to Ranc e et a l. (1998:506) a  further advantage of the ASSR as 

opposed  to the ABR, is the speed  with whic h a  response c an be 

detec ted . Although Ha ll (2005:c onferenc e p resenta tion) d isputes the 

speed  of the ASSR to be faster than the ABR, severa l researc hers have 

c onc luded  tha t ASSR offers the possib ility of estimating frequenc y-spec ific  

hearing thresholds in bab ies in a  more time-effic ient way (Luts, 

Desloovere, Kumar, Vandermeersc h & Wouters, 2004:995; Swanepoel, 

2001:112; Ranc e et a l., 1998:506). A c onstant unpred ic tab le fac tor in 

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  SSttrrooebbeell,,  DD    ((2200006)



 9

testing infants is tha t they may awake a t any moment during the 

p roc edure. The fast detec tion speed  of the ASSR thus reduc es the need  to 

have the infant asleep  or under seda tion for long periods of time.  

 

It is tec hniques suc h as the ASSR tha t underlie suc c essful early 

amp lific a tion of hearing nec essary to p rec lude or lim it the aud itory 

sensory depriva tion effec ts (Ross, 1996:13). The amplific a tion p roc ess 

beg ins d irec tly a fter the d iagnosis of a  hearing loss has been made. 

Func tiona l eva lua tion of a  hearing a id  seeks to determine whether the 

c hild  benefits from suc h amplific a tion. The func tiona l eva lua tion of 

hearing a ids is as essentia l as an elec troac oustic  eva lua tion thereof. The 

a ided  aud iogram c an eva lua te whether the c hild  is ab le to hear soft 

sounds w ithin expec ta tions, based  on the elec troac oustic  fitting  of the 

hearing a id . Kuk (2004:1) a lso ma inta ins tha t using the levels ob ta ined  

through func tiona l ga in must be a  reassuranc e to the parent to ensure 

tha t the op tima l opportunity is g iven to develop  a  c hild ’ s potentia l. 

Although ABR measures have been used  in the past to assist in the fitting  

of hearing a ids in c hild ren, the c linic a l use of these p roc edures a re 

tec hnic a lly c ha lleng ing (Garnham et a l., 2000:268; Mahoney, 1985:351). 

 

ASSR’s have been used  to demonstra te the ga in p rovided  by 

amp lific a tion (Pic ton et a l., 1998:315). ASSR’s c an be ob ta ined  in the 

sound -field  c ond ition – measuring an una ided  response as well as the 

a ided  response. The d ifferenc e in ASSR threshold  ob ta ined  in the a ided  

c ond ition is then used  to p red ic t the func tiona l ga in of the hearing a id  

(Cone-Wesson, 2003:272). Ac c ord ing to Gloc kner in Cone-Wesson 

(2003:272), hearing a ids appear to transduc e the modula ted  tones w ith 

good  fidelity; the spec tra l c harac teristic s of the modula ted  tones p layed  

through an ana log hearing a id  w ith no c ompression a re well p reserved . 

The fac t tha t the stimuli a re muc h more stab le over time than b rief 
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transients means tha t they a re more reliab ly transferred  through the free 

field  speakers and  hearing a ids – even when the hearing a ids a re non-

linear (Pic ton et a l., 2002:66). After being d iagnosed  with a  hearing loss 

and  fitted  appropria tely w ith hearing a ids, the adequac y of the fitting  

needs to be va lida ted . Va lida tion is an ongoing p roc ess designed  to 

ensure tha t the infant is rec eiving op tima l speec h input from others and  

tha t his or her own speec h is adequately perc eived  (Ped ia tric  

Amplific a tion Protoc ol, 2003:15).  

 

 

1.4 PROBLEM STATEMENT 

 

 

The dawn of an era  of early identific a tion of hearing loss in newborns and  

infants c onfronts aud iolog ists w ith new c ha llenges and  opportunities. The 

advent of universa l newborn hearing sc reening has made it a ll the more 

c ommon for aud iolog ists to see infants less than two to three months of 

age who have been identified  as being a t risk of having a  hearing loss. 

The p roc ess of fitting  a  hearing a id  or determining the c and idac y for 

c oc hlear imp lanta tion requires deta iled  knowledge of these infants’  

residua l hearing ab ilities (Vander Werff et a l., 2002:228). For newborns and  

infants, evoked  potentia l estimates of aud iometric  thresholds may be the 

only information about hearing sta tus tha t is ava ilab le a t the time when 

these c ritic a l dec isions need  to be made.  

 

The transformation of new d isc overies into p rac tic a l c linic a l p roc edures 

has been a  frequent oc c urrenc e in aud iolog ic a l test development over 

the past three dec ades (Gorga , 1999:29). Severa l rec ent stud ies have 

therefore exp lored  the rela tionship  between ASSR elec trophysiolog ic a l 

thresholds and  aud iometric  behaviora l thresholds for norma l-hearing and  

hearing impa ired  listeners (Dimitrijevic  et a l., 2002:205; Herdman & Stapells, 
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2001:41; Lins et a l., 1996:81; Ranc e et a l., 1995:499). These investiga tors 

have reported  find ing signific ant c orrela tions between ASSR thresholds 

and  behaviora l aud iometric  thresholds for ind ividua ls w ith a  range of 

hearing losses. Other stud ies have foc used  on the c orrela tions between 

the ASSR and  ABR as threshold  p red ic tion tec hnique (Cone-Wesson et a l., 

2002:173, Vander Werff et a l., 2002:227). Although these results appear 

p romising, it is d iffic ult to make definite c onc lusions about the app lic a tion 

of ASSR to the infant popula tion, as these stud ies were based  on the 

responses of adults or older c hild ren ra ther than infants to eva lua te the 

effic ac y of the ASSR as a  threshold  estimation tool.  

 

Stapells (2002a:14 & 2004: c onferenc e p resenta tion) c autions tha t too few 

stud ies a re ava ilab le c onc erning the infant popula tion to rec ommend  the 

ASSR method  for c linic a l use. However, the potentia l advantages of the 

ASSR tha t c ome from c ontinuous ra ther than transient stimuli, inc lud ing 

potentia lly better frequenc y-spec ific ity and  the ab ility to ob ta in higher 

output levels, warrant further investiga tion of the c linic a l app lic a tion of the 

ASSR in the infant popula tion.   

 

In add ition to the need  of a  tool for frequenc y spec ific  estimations of 

hearing in infants the va lida tion of amp lific a tion early on is a lso an 

essentia l c omponent. Seewa ld  (2001:70) emphasizes the need  for 

improving the qua lity of ped ia tric  hearing a id  fitting , as the c onsequenc es 

of dec isions made will be w ith a  c hild  forever. Yet, a fter fitting  hearing a ids 

on infants, va lida tion of the fitting  in most c ases oc c urs through the use of 

sub jec tive questionna ires and  variab les being eva lua ted  suc h as aud itory 

awareness, speec h-produc tion ab ilities, ra te of language ac quisition and  

soc ia l development (Sc ollie & Seewa ld , 2002:702) Aided  thresholds a re 

genera lly done only when the infant is mature enough to c omplete 
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behaviora l aud iometry whic h may be severa l months a fter the initia l 

fitting . In the age of early identific a tion, this needs to be add ressed . A 

lim ited  number of stud ies on ASSR and  func tiona l ga in have been 

performed  (Gloc kner in Cone-Wesson, 2003:272; Pic ton et a l., 2002:63; 

Pic ton et a l., 1998:315). These stud ies foc used  on adults and  older c hild ren 

and  a lthough the results a re p romising, the app lic a tion possib ilities of the 

ASSR in add ressing the spec ific  needs of the infant popula tion need  

further investiga tion.  

 

Bess (2000:250) and  Gravel (2005:19) urge aud iolog ist to c ollec t, eva lua te 

and  integra te evidenc e about p roc edures in order to bec ome evidenc e-

based  p rac titioners1. This imp lies tha t as new proc edures bec ome 

ava ilab le, c linic ians must be w illing  to c ontinua lly eva lua te and  mod ify 

their c linic a l p rotoc ols. Therefore, w ith the advent of the ASSR in c linic a l 

p rac tic e and  in light of the c ruc ia l importanc e of early identific a tion of 

hearing loss and  of the intervention p roc ess tha t follows, the question tha t 

a rises is: 

 

What is the clinical value of Auditory Steady State Response for early 

diagnosis and for evaluation of amplification in infants with hearing loss? 

 

It was the purpose of this researc h endeavor to find  answers to this 

partic ula r question. 

 

                                                 
1
 Evidenc e Based  Prac tic e is an app roac h to c linic a l servic e delivery tha t has bec ome 

inc reasing ly advoc a ted  in the past dec ade. EBP is defined  as the ‘ c onsc ientious, exp lic it, 

and  jud ic ious use of c urrent best evidenc e in making  dec isions about the c a re of 

pa tients (Oxford -Centre for Evidenc e Based  Med ic ine, 2004: online). 
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1.5 DEFINITION OF TERMS 

 

For the purposes of this study, the following terms will be defined  and  

d isc ussed  in order to p romote a  mutua l understand ing of the basic  and  

p rimary c onc ep ts dea lt w ith in it. The terms p rovided  a re adap ted  from 

the work of Mendel, Danhauer & Singh (1999) in the Illustra ted  Dic tionary 

of Aud iology, unless otherwise sta ted . 

 

Amplification of a hearing loss – amplific a tion refers to an inc rease in the 

intensity of sounds. This is a  c ollec tive term used  for devic es suc h as 

hearing a ids. When referring to hearing a id  assessment, the term 

func tiona l ga in is often used  when va lida ting a  hearing a id  fitting . 

Func tiona l ga in refers to the d ifferenc e in performanc e between a ided  

and  una ided  thresholds measures. 

 

Auditory Evoked Potential – elec tric a l ac tivity evoked  by sounds a rising 

from aud itory portions of the periphera l or c entra l nervous system traveling 

from c rania l nerve VII to the c ortex, rec orded  with elec trodes and  a lso 

known as aud itory evoked  response. In this study the foc us w ill be on the 

following evoked  potentia ls: 

 

• Aud itory Bra instem Response  (ABR) – an ob jec tive test tha t 

measures the elec tric a l potentia l p roduc ed  in response to sound  

stimuli by the sync hronous d isc harge of the first- through sixth- order 

neurons in the aud itory nerve and  b ra instem; a lso known as 

b ra instem aud itory evoked  potentia l (BAEP) and  b ra instem aud itory 

evoked  response (BAER). 

•  Aud itory Steady Sta te Response  (ASSR) – an aud itory evoked  

potentia l in whic h the response wave-form approximates the ra te 
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of stimula tion; a lso referred  to as steady-sta te evoked  potentia l 

(SSEP). 

 

Clinical value – Aud iology is the hea lth-c are p rofession devoted  to 

hearing. It is a  c linic a l p rofession tha t has as its unique mission the 

eva lua tion of hearing ab ility and  the ameliora tion of impa irment tha t 

results from hearing d isorders (Stac h, 1998:2). Ped ia tric  aud iolog ists p lay a  

c ruc ia l role in early identific a tion of hearing impa irment in infants and  

eva lua tion of their hearing ab ilities. In add ition, ped ia tric  aud iolog ists 

eva lua te the need  for hearing a id  amp lific a tion in the ped ia tric  

popula tion and  monitor the suc c ess of these fittings. This study foc uses on 

the potentia l va lue of the ASSR as an assessment tool tha t c ould  a id  the 

ped ia tric  aud iolog ist in fulfilling  his/ her c linic a l responsib ilities. 

 

The ASSR have been used  in aud iology researc h c enters a round  the 

world . The results from the c linic a l stud ies have shown tha t ASSR thresholds 

c an be used  to p red ic t pure-tone thresholds in sleep ing infants and  young 

c hild ren. It has a lso shown suc c ess in eva lua ting hearing a id  fittings by 

determining func tiona l ga in. As w ith other d isc overies in the field  of 

aud iology where transformation of new d isc overies into c linic a l 

p roc edures has oc c urred , this study investiga tes the adop tion of the ASSR 

into the c linic a l setting, c omparing this p romising tec hnique w ith the 

trad itiona l approac hes used  in the d iffic ult-to-test popula tions. 

  

Early diagnosis – The  Hea lthy Peop le 2000 initia tive estab lished  the goa l to 

reduc e the average age a t whic h c hild ren w ith signific ant hearing 

impa irment a re identified  to no more than 12 months of age by the year 

2000 (Diefendorf, 2002:469). With the imp lementa tion of universa l hearing 

sc reening p rograms, the Joint Committee on Infant Hearing (1994) 
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rec ommendations were tha t a ll infants w ith hearing loss should  be 

identified  by three months of age, and  rec eive intervention by six months 

of age. In this study the time of identific a tion varied  between three 

months of age and  6 months of age. Intervention (amp lific a tion) was 

imp lemented  immed ia tely a fter d iagnosis – trying to c onform to the 

guidelines of the JCIH.   

 

Infant - refers to a  c hild  during earliest period  of life – before age 1 a fter 

the neonata l period  (The c onc ise Oxford  d ic tionary, 1982:512). 

 

1.6 DIVISION OF CHAP TE R S 

 

A researc h endeavor, c onsisting of both an empiric a l and  theoretic a l 

c omponent was c onduc ted , in order to answer the researc h question 

sta ted  above. The following sec tion delinea tes the d ivision of c hap ters 

and  p rovides a  short summary of the c ontents of eac h c hap ter. 

 

Chapter one: Background and rationale  

 

This c hap ter p rovides an overview of the importanc e of the need  of 

elec trophysiolog ic a l p roc edures in the d iagnostic  p roc ess of hearing loss 

in young infants and  the d iffic ult-to-test popula tion. The ABR is c ontrasted  

w ith the ASSR tec hnique w ith regard  to its potentia l for estimating pure 

tone behaviora l thresholds. The use of ASSR in estimating func tiona l ga in in 

the young popula tion is d isc ussed . The ra tiona le for the study and  the 

p rob lem sta tement is p rovided . Definitions of the terms and  c onc ep ts 

fundamenta l to this study a re p rovided  and  c la rified .  
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Chapter two: Clinical application of Auditory Evoked Potentials in 

infants: Comparing the auditory brainstem response 

and auditory steady state response  

 

The c urrent p roc edures of c hoic e for early intervention for infants a re 

d isc ussed  – c onsidering early identific a tion and  d iagnosis of hearing loss 

and  amplific a tion for infants w ith hearing loss. Attention is g iven to the 

d iagnostic  p roc ess and  hearing a id  fitting  in the young infant popula tion - 

foc using on the p rob lems and  c ha llenges. A c ritic a l d isc ussion of AEP’s in 

ped ia tric  aud iology w ill follow therea fter – c omparing the ABR method  

with the ASSR method .  

 

Chapter three:  Research Methodology 

 

This c hap ter desc ribes the opera tiona l framework imp lemented  to 

c onduc t this study. The a ims of this p resent study a re outlined . The 

researc h design and  method  a re d isc ussed . The ethic a l issues rela ted  to 

this study a re c onsidered . The sub jec ts, materia l and  appara tus used  in 

the study a re desc ribed  as well as the p roc edure tha t was followed  to 

c onduc t this study. 

 

Chapter four:  Results and Discussion 

 

The results a re p resented  ac c ord ing to the sub-a ims stipula ted  in c hap ter 

three in order to add ress the ma in a im of the study. The results a re 

p resented  – utilizing the results from eac h ind ividua l sub jec t. Therea fter the 

c ollec tive results of the six sub jec ts w ill be c onsidered . Interp reta tion and  

d isc ussion of the results a re performed . The va lue and  meaning of the 
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researc h find ings in rela tion to other stud ies and  litera ture in this regard  is 

d isc ussed . 

 

Chapter five:  Conclusions and Implications 

 

The results from this study a re summarized . This c hap ter p rovides an outline 

of the signific ant results and  the way they c ontribute to c urrent litera ture. 

Using c ritic a l appra isa l methods, the researc h evidenc e a re assessed  – 

c onsidering the va lue, va lid ity, reliab ility and  relevanc e thereof. Future 

researc h rec ommendations a re p rovided  and  a  c onc lusion regard ing the 

study is formula ted . 

 

1.7 SUMMARY 

 

This c hap ter a imed  to p rovide relevant bac kground  information in order 

to foc us on the researc h endeavor and  to p rovide a  b road  perspec tive   

of the ra tiona le underlying the study. Attention was d rawn to the infant 

popula tion as a  d iffic ult-to-test popula tion and  the spec ia l need  for 

ob jec tive aud iometric  measures in this popula tion a t a  time when c ritic a l 

dec isions need  to be made about intervention stra teg ies.  
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