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Background and Objectives  Auditory temporal resolution, which refers to the time-related
aspects of acoustic processing, can be evaluated by the Gaps-In-Noise (GIN) test. We investi-
gated whether the presence of high frequency sensorineural hearing loss (HF-SNHL) affects
the temporal resolution of GIN performance in older adults with normal hearing.
Subjects and Method Hearing tests including the GIN test were performed in 87 subjects
with normal pure tone average. The GIN threshold and percentage of correct answers were
compared among 4 groups of participants; older adults with normal hearing (n=18), older
adults with HF-SNHL (n=24), young adults with normal hearing (n=24) and young adults
with HF-SNHL (n=21).
Results There was no significant difference in the mean GIN thresholds between the HF-
SNHL group (5.8 0.8 msec) and the normal hearing group (6.0 £0.8 msec) in older adults,
whereas the mean GIN thresholds of HF-SNHL group was higher than that of the normal
group in young adults (4.6£0.3 msec vs. 4.20.5 msec, p<0.05). The mean percentage of cor-
rect answers of HF-SNHL group (62.5+5.5%) was not significantly different from that of the
normal hearing group (60.6%-3.9%) in the old, unlike in the young (71.344.0% with HF-SNHL
vs. 76.91+4.3% with normal hearing, p<0.05). Age only showed a significant correlation with
the GIN performance. Neither the GIN threshold nor the GIN perception level had any rela-
tion with the presence of HF-SNHL in older adults.
Conclusion We found no evidence that supported the influence of HF-SNHL on auditory
temporal resolution in older adults. These results imply that HF-SNHL may be of little impor-
tance in gap detection after age-related changes in central auditory system.
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Threshold Total
(msec) 2 3 4 5 6 8 1012 |15] 20 score
0/6 | 1/6 | 4/6 | 6/6 | 6/6 | 6/6 | 6/6 | 6/6 | 6/6 | 6/6 | 47/60
List 1
0% | 17% | 67% |100%|100%|100%|100%|100%|100%|100%| 78.3%
— GIN threshold=4 msec
B GIN percentage of correct answer=78.3%

Fig. 1. Gaps-In-Noise (GIN) test. Samples of three white noise
segments demonstrating the duration of the stimuli, inter-stimulus
intervals, and varying O to 3 silent gaps durations (A). An example
of a completed score sheet showing the numbers and percentag-
es of correctly identified gaps at all gap durations, the GIN thresh-
old, and the GIN percentage of correct answer (B).

Table 1. Patients characteristics

High Frequency and Temporal Resolution | Kang YK, et al.
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Older adults with Older adults Young adults Young adults
normal hearing (n=18)  with HF-SNHL (n=24)  with normal hearing (n=24)  with HF-SNHL (n=21)
Mean age (years) 67.1+1.7 68.0+1.8 25.4+3.0 25.3+2.6
Range of age (years) 65-70 66—70 20—-29 21-29
Sex (M:F) 11:7 9:15 13:11 8:13
Mean pure tone 14.8+3.8 14.5+6.5 6.5+3.6 7.3+43
average (dB HL)
Mean speech reception 11.1+4.7 12.7+7.1 69+3.6 8.6+2.8
threshold (dB HL)
Mean speech 96.0+4.9 95.2+5.7 100+0.0 99.0+2.5

discrimination score (%)

HF-SNHL: high frequency sensorineural hearing loss
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Fig. 2. Comparison of mean pure tone thresholds between sub-
jects with normal hearing and high frequency sensorineural hear-
ing loss (HF-SNHL). Note that differences of thresholds at high
frequency in older adults (A) and young adults (B) are statistically
significant (*p<0.001).
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Fig. 3. Comparison of the Gaps-In-Noise (GIN) threshold between
subjects with normal hearing and high frequency sensorineural
hearing loss (HF-SNHL). There was no significant difference of
the mean GIN thresholds in older adults, whereas that of young
adults with HF-SNHL was significantly higher than that of young
adults with normal hearing (*p<0.05).
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Fig. 4. Comparison of the Gaps-In-Noise (GIN) percentage of
correct identifications between subjects with normal hearing and
high frequency sensorineural hearing loss (HF-SNHL). There was
no significant difference of the mean GIN percentage of correct
answers in older adults, whereas that of young adults with HF-
SNHL was significantly lower than that of young adults with normal
hearing (*p<0.05).
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/ / HF-SNHL
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HF-SNHL
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Fig. 5. Psychometric functions for each gap duration for both old-
er and young adults with normal hearing or with high frequency
sensorineural hearing loss (HF-SNHL). There was no significant
difference of overall psychometric curve between subjects with
normal hearing and HF-SNHL except lower Gaps-In-Noise (GIN)
percentages of correct identification of 4 msec in young adults
with HF-SNHL than in young adults with normal hearing.

Table 2. Summary of the results of multiple regression analyses
of the GIN threshold for various factors in older adults

Standardized

R?

B coefficient (eIl
Age 0.285 0.383 0.027
Sex 0.328 0.409
Presence of HF-SNHL 0.034 0.933
Threshold at 4 kHz 0.069 0.802
Threshold at 8 kHz -0.324 0.528
Pure-tone average -0.097 0.679
Speech reception threshold 0.223 0.332
Speech discrimination score -0.120 0.509

HF-SNHL: high frequency sensorineural hearing loss, GIN: Gaps-
In-Noise
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