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Table 1. Development of hearing

3 months of gestation Cochlear formed
Fetus react to sound

Startled at 90 dB in noisy, 50 dB
in quient environment
Interact with sound

4 months of gestation
At birth

6 months of age

Table 2. Speech deviopment

8 weeks Distinguish language spoken

18 weeks  Can associate auditory information with
visual information

6 months Learn basic sounds of language

7 months  Detect major syntactic boundaries
recognize pause

1 year Know about language, say first word
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Fig. 1. Auditory-visual and auditory-only IMSPAC (Imita-
five test of perception of speech pattern contrast) sc-
ores of subjects grouped according to hearing loss in 10
dB interval (Boothroyd A, 1996).
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Table 3. High risk registry

Family history of heairng loss
Hyperbilirubinemia requiring exchange
Congenital infection (TORCH)
Craniofacial anomalies

Birth weight less than 1500 gm
Bacterial meningitis

Asphyxia (Apgar score <3 at 5 min)
Ototoxic medication

Mechanical ventilation = 10 days
Syndromes that include hearing loss
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Visual Reinforcement Audiometry(VRA)
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Conventional HA

Recording system

s3ipcrisgsd
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TransSonic HA

Fig. 2. Spectrogram nonsense word
/isat/. Recording system shows the
word recorded through a high fid-
elity recording system, conventional
hearing aids and through the Trans-
Sonic with Zv=1, Zc=4. High-frequ-
ency speech energy in the /s/ and
/t/ phonemes in conventional heo-
ring aid that are absent or reduced
in intensity and presnet in the tran-
sposted condition (AVR Sonovation,
Chan-hassen, Minnesota).
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Soundfield Audiogram
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Fig. 3. Soundfield audiogram of aided narrow-band-noise
thresholds obtained using conventional hearing aids vs
the TransSonic device (Parent TC, 1997).
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balanced kindergarten (PBK) word list plotted against
age at implants and divided into quadrants based on
average scores for the group of 22 children. nO number
of patients (Moog JS, 1999).
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Fig. 6. Expressive language development for normal he-
aring children (solid line), profoundly deaf children using
hearing aids (dashed line), and profoundly deaf child-
ren following cochlear implantation (dotted line) (Miy-
amoto RT, 1999).
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Speech Perception Categories

Pattern
ESP Pattern 50%--------------
MTS Stress 54%

ESP Spondee 33%------

Detection

ESP Mono 33%------
MTS Word 33%------

GASP Word
PBK Word
HHT Word

ESP, Early Speech Perception Test ; MTS, Median Trochee Spondee
;» NUCHIPS, Northwestern  University Childrens Perception of
Speech Test ; WIPI, Word Identification by Picture Identification ;
GASP, Glendonald Auditory Screening Procedure ; PBK, Phonet-
ically Balanced Kinderegarrten word list ; HHT, Hannover Hearing
Test ; CID, Central Institute for the Deaf. *Speech perception ca-
tegories are assigned to scores on different tests of receptive speech
perception in children. Adapted from Geers and Moog 1987.

Fig. 8. Speech perception categories are assigned to sc-
ores on different tests (Geers AE, 1987).
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