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Tab. 1 THE MEAN AND STANDARD DEVIATION (IN PARENTHESIS) OF EQUAL

LOUDNESS LEVEL IN RELATIVE TONE. (N=10 NORMAL ADULTS; 250Hz)

l 70I(dB)

Sensation level 10 20 30 - 40 50 i 60
TDH-49 Headphone (A) 9.93 20.52 3112  40.27  49.43 50,40  70.61(dB)
(1.43)  (1.42)  (1.43)  (L.50)  (0.89) . (1.59)  (2.13)
Hearing aid (B) 7.03 16,03  25.03 32,59  40.25 47.47 © 54.03
(1.73)  (2.00) (2.21) (3.06) (3.82) (4.86)  (4.32)
 (B—A) —2.90 --4.49 —6.09 —7.68 —9.18 —11.93 —16.58
5 Tab. 2 LINEAR REGRESSION IN
o @ SUBJECTS GROUP.
< (s > *
| Normal Adults Subjects Frequency | Linear
o ~o--=<Normal -Children . regression .
5 60|~ +——Hearing Impaired Normal Adults = 1kHz y=0.70x+2. 96
= y 250Hz y=0.78% +4.50
- Normal Children 1kHz y=0.68x+2.70
2 40 /1‘ 250Hz y=0.75x—1.71
g N /, Hearing Impaired 1kHz y=0.55x+3.00
Y 3 250Hz y=0.68x+2.05
= 20) -
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Fig. 3 THE RELATION OF LOUDNESS
BETWEEN FROM HEADPHONE
AND FROM HEARING AID IN 1kHz
PURE TONE.
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Tab 3 THE RELATION BETWEEN
HARMONIC DISTORTION AND
LOUDNESS ENHANCEMENT IN
EACH FREQUENCY.

1kHz 250Hz

< high
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Tab. 4 HARMONIC DISTORTION ON
H. A. EARPHONE AND
. HEADPHONE IN SQUARE
. WAVE INPUT. ’
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Summary

Loudness Enhancement in Hearing Aids; Relation to

Harmonic Distortion

Nobuo Takahashi

Many audiologists and clinicans have reported that they had a number of cases who came
to reject the use of their hearing aids. It may be assumed that loudness of the tone amplified
by a hearing aid should be increase radically. However, there was few experimental study on
enhancement in loudness that was produced by hearing aids. This study attempted to investigate
the loudness of sounds increased by portable amplification, in relation to electro-acoustic character-
istics, harmonic distortion.

Ten normal adults, five normal children and nine sensorineural hearing impaired children
were employed as subjects. They were required to balance the variable tone presented by an
earphone (TDH-49) or a small earphone for the hearing aids against a reference tone by TDH-49
earphone. Stimulus tone was 1kHz and 250Hz pure tone. Additionally, under three conditions
{constant input, constant output and constant gain in the hearing aid), harmonic distortion
was measured.

Result; (1) Loudness in aided ear had been more increased lineally than in the ear
amounted to TDH-49 earphone according to the output sound level.

(2) It was found that harmonic distortion were increased under everyday setting of aid.

Therefore, the loudness enhancement in hearing aids was thouht to be attributed not to
pathological charactristics, but to amplification itself. Then, wearing a hearing aid, we should
keep a fact in mind that loudness growth was partially introduced by harmonic distortion,

and so the hearing impaired came to easily reach to uncomfortable loudness level.



