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Effect of noise and reverberation on subjective measure of speech
transmission performance for elderly person with hearing loss in
residential space
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ABSTRACT: This study investigated the effect of noise and reverberation on subjective measure of speech
transmission performance for elderly person with hearing loss in residential space through listening test. Floor
impact, road traffic, airborne, and drainage noise were employed as the residential noise, and several impulse
responses were obtained through room acoustical computer simulation for an apartment building. Sound sources
for the listening test consisted of residential noises and speech sounds for boh the young (the original sound) and
the aged (the sound filtered out by filters with frequency responses of hearing loss of 65 years elderly person).
In the listening test, subjects evaluated speech intelligibility and listening difficulty for the presented word (Laeq
55 dB) at three noise levels (Laeq 30, 40, 50 dB) and three reverberation times (0.5, 1.0, 1.5 s). Results showed that
the residential space with noise level lower than equal to 50 dB (L; ginax.4) for jumping noise and 40 dB (L) for
road traffic, airborne, and drainage noise had speech intelligibility of 90 % and over and listening difficulty of 30
% and below. Speech intelligibility and listening difficulty for the aged sound source was shown to be 0 % ~5 %
lower and 2 % ~ 20 % higher than those for the young sound source, respectively.
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Fig. 1. Sound pressure level with respect to frequency
of the residential noise, speech source and BGN
(Back Ground Noise) in experiment room; L. (at
50 dB in Ljmad for jumping, Le, (at 50 dBA) for the
other noises, and Le, (at 55 dBA) for speech sound.
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Table 1. Experimental design: L, level of residential
noise and reverberation time for each session.

0.5 s (reverberation time)
Lacq [dB]"
Session-1 | Young 30 40 50
Session-2 Aged 30 40 50
40 dB (Lacq)’
Reverberation time [s]
Session-3 | Young 0.5 1.0 1.5
Session-4 Aged 0.5 1.0 1.5
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Fig. 2. Speech intelligibility and listening difficulty for
the young and the aged sound sources as a function
of noise level and speech signal to noise ratio at 0.5
s reverberation time for all noise types: Sl and LD
indicate speech intelligibility and listening difficulty,
respectively.
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Fig. 3. Speech intelligibility and listening difficulty for
the young and the aged sound sources as a function
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noise types: S| and LD indicate speech intelligibility
and listening difficulty, respectively.
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Fig. 5. Relationship between speech intelligibility and
listening difficulty for young and aged sound sources.
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