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Purpose: Although many previous studies related to sentence recognition of the hearing-impaired elderly have found their poor perfor-
mance under various distracting listening conditions, there is still a lack of information for their error type in the sentence. The purpose
of present study was to analyze a prominent error type among nine parts of speech in various levels of noise and fast speech conditions
for the hearing-impaired elderly. Methods: Seven old listeners with moderate sensorineural hearing loss participated. For estimating
their sentence recognition, Korean Speech Perception in Noise was applied for four signal-to-noise ratios (no noise, +6, +3, 0 dB) and
four time alteration conditions (+30%, +15%), while being presented at the most comfortable level to each participant. Total percent
error and substitution error patterns of the sentence recognition were analyzed as a function of conditions. Results: The percent error
of sentence recognition was increased as either noise level increased or speech rate was faster. Among the parts of speech, noun substi-
tution error pattern showed the highest number for all participants regardless levels of noise and time alteration. Interestingly, the noun
substitution error pattern was outstood in quiet and 15% time compression. Conclusion: Results of the present study suggest that
aural rehabilitation of the hearing-impaired elderly may focus on reducing and correcting the noun substitution error to improve their
sentence recognition.
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INTRODUCTION E9] 3t vHg g F shel IS FA 65~74412)
15 T 25~40%, T5A) o1 *=R1E & oF 70%7t 73Est
2| FARY AR Aol W=, U] 654 oV AL Qe RS R HrtEo] wWhE ZTMAIE Kol Al QI HlE
5 Q= A 1] oF 13.1%EM, 203080l HA| 17 I BB AT, S =W 2 2= d W
9] 284%, 2060°1= 40.1%% 115 Q170 vlEo] W=A| 4 S| Wold o g oS3tk
38 Zlo g2 Ashal Qltk(Statistics Korea, 2016). o]#3t & Lol o] 71 LR EAL AY xo] AL A
A At A v, 5Y 5 AX=E) Hlasto] 7R w7 oA o 391A] T Al A7 S EAY 5
ZF el 7P =2 IRl BlES A E Aol w7k 2 2 ek B 5E9] At FolthGates & Mills, 2005).
oA FALSle] el A E8|7F Daghe AL ity 53] 7P AebERl Qi) A= I/l 2,000~4,000

o
= -
(Kim & Yeo, 2015). 71 & =Rl 2 B2 A1 Hedsto], 1l Hz 15w G049 1b2)Ql A S o X]2F A w9
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W= A U i g 2A0A Al TE 5 ]
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A= AAFSHAL, B a2o] S71E45 A eRlol A4
o] 51A] ol ““Peﬂl Aok HolFelth B3k thepaba
= oA A H|E o] 85to] 4 oF oA =S S7%t
Wilson & Strouse(2002)9] 917 Ao Hx FARE =S
UERZ] ffeiMe AT el Bt 6~9 dB SNR
2folE HiTh o]efgt Aits WAl Pl a3
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MATERIALS AND METHODS
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ASR Sentence Recognition Error of Hearing-Impaired Elderly

TR = AL A] A
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(Ver. CC2014.2; Adobe Systems Complex, San Jose, CA,
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Table 1. Subjects’ information and their hearing status
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comfortable level)ollA A|A|5FH L
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Hearing sensitivity (dB HL) Word Experience of
Gender (y‘:;sfs) 025KHz  05kHz  1kHz  2KHz  4KHz  8kHz oo (g hearing aid
(months)
R L R L R L R L R L R L R L

S1 F 77 55 50 55 55 55 55 55 60 60 65 65 70 78 78 96

S2 M 75 55 70 45 80 55 70 55 70 50 80 60 80 94 94 77

S3 M 87 65 55 60 45 60 45 70 55 75 70 95 110 40 90 60

S4 F 77 45 45 45 45 45 45 45 45 40 45 65 70 88 82 24

S5 M 81 45 30 50 40 50 50 50 45 55 55 75 65 80 70 72

S6 M 72 40 45 40 45 45 55 50 50 50 55 55 50 56 62 75

S7 F 77 60 70 55 75 55 60 50 50 55 50 55 70 60 100 108
Mean 78.00 52.14 52.14 50.00 55.00 52.14 54.28 53.57 53.57 55.00 60.00 67.14 73.57 71 82 73.14

SD 479 9.06 1439 7.07 16.07 5.67 886 8.02 899 10.80 1224 14.09 1841 0.19 0.13 26.09
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Figure 1. Group mean for percent error
of sentence recognition as a function of
background noise levels (A) and time al-
terations (B). Error bars mean standard
deviation. HP: high predictability, LP: low
predictability.
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ASR Sentence Recognition Error of Hearing-Impaired Elderly

Figure 2. Individual substitution error of nine parts of speech in various signal-to-noise ratio. The S1—S7 mean seven subjects participated

in the study.
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Figure 3. Individual substitution error of nine parts of speech in various time alteration conditions. The S1—S7 mean seven subjects partici-
pated in the study.
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