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— ABSTRACT —

Background and Objectives : Several studies have demonstrated that tinnitus subjects show significantly re-
duced sound level tolerance compared with control subjects, but they did not separate into groups with unilat-
eral and bilateral tinnitus in the analyses. To investigate the influence of tinnitus on sound level tolerance, we
compared uncomfortable loudness level (UCL) among tinnitus ears (TEs) and non-tinnitus ears (NTEs) of
unilateral tinnitus subjects and control ears of normal subjects. Moreover, we compared UCL between tinnitus
subjects who complained hyperacusis and those who did not. Materials and Methods : Human subjects in-
cluded 50 unilateral tinnitus subjects (12 males and 38 females) with normal and symmetric hearing thresh-
olds and 64 control subjects. We conducted psychoacoustic measurements of UCLs with 500 Hz and 3,000 Hz
pure tones in each ear separately. Results : The There were no significant differences of UCLs at 500Hz and
3,000 Hz of between TEs and NTEs, but the UCLs at 500 Hz and 3,000 Hz of both TEs and NTEs were lower
than those of the control ears. No significant differences of UCLs at 500 Hz and 3,000 Hz were found between
tinnitus subjects with hyperacusis and without hyperacusis. The UCL of 500 Hz had significantly negative
correlation with the duration of tinnitus and subjective tinnitus loudness. Conclusions : These results support
the existing hypothesis that tinnitus and hyperacusis are commonly caused by an increase of central gain. Re-
duced sound level tolerance in not only TEs but also NTEs might imply that the increased central gain affects
bilaterally in consequence of loudness balance mechanism by lateral olivocochlear efferents. (J Clinical Otolar-
yngol 2019;30:189-198)

KEY WORDS : Sound level tolerance - Uncomfortable loudness level - Tinnitus - Hyperacusis.
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Table 1. Comparison of age in tinnitus group and con-
frol group

Ages Number of subjects
(years) Tinnitus group Control group

10—-19 8 2
20-29 14 18
30-39 10 24
40—49 13

50-59 4

60—69 0

70-79 1 0
Total 50 50
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Fig. 1. Mean pure-tone thresholds in tinnitus ears and
non-tinnitus ears of tinnitus subjects, and control ears of
normal subjects.
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Table 2. Comparison of age, pure-tone average (PTA) and characteristics of tinnitus in male and female tinnitus sub-

jects
Male (n=12) Female (n=38) p value

Age (years) 29.42+14.08 35.21+£14.06 ns
PTA (dB hearing level) Tinnitus ears Non-tinnitus ears  Tinnitus ears Non-tinnitus ears

6.88+2.90 6.46+2.81 8.13+4.12 6.84+3.87 ns
Duration of tinnitus (months) 1.92£1.93 10.42+18.48 ns
VAS of tinnitus loudness 5.00+1.83 5.09+1.77 ns
TAS 51.00£37.25 44.00+£32.10 ns
THI score 42.00+26.08 39.82+20.01 ns
Pitch (kHz) 5.00+2.52 2.89+3.04 ns
Loudness (dB SL) 6.43+4.83 7.00+6.57 ns

PTA : pure tone average, VAS : visual analogue scale, TAS : Tinnitus awareness score (the percentage of time during
which the patient is aware of tinnitus in one day), THI : Tinnitus Handicap Inventory, ns : not significant (p>0.05)
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Fig. 2. Comparisons of uncomfortable loudness levels (UCLs) at 500 Hz and 3,000 Hz among the tinnitus ears (TEs), non-tinni-

tus ears (NTEs), and control ears. * :

p<0.017.

Table 3. Comparison of age, sex, pure-tone average (PTA), characteristics of tinnitus in finnitus subjects with hyperacusis

and without hyperacusis

With hyperacuis group (n=12) Without hyperacusis group (n=38) P
Age (yr) 32.58+12.91 34.21+14.66 ns
Sex (M : F) 2:10 10:28 ns
PTA (dB) of tinnitus ears 9.63+4.33 7.36+3.68 ns
PTA (dB) of non-tinnitus ears 5.31+2.88 7.22+3.73 ns
Duration of tinnitus (month) 17.00+24.72 5.66+12.12 ns
VAS of tinnitus loudness 6.09+1.64 4.74%1.69 0.025*
TAS 47.27 £33.19 45.00+33.42 ns
THI score 47.45+18.44 37.94+21.81 ns
Pitch (kHz) 3.90+3.78 3.43+£2.87 ns
Loudness (dB SL) 10.00+8.09 5.88+5.11 ns
VAS : visual analogue scale, TAS : finnitus awareness score (the percentage of time during which the patient is

aware of tinnitus in one day), THI
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Fig. 3. A : Comparisons of uncomfortable loudness levels (UCLs) at 500 Hz and 3,000 Hz among the tinnitus ears (TEs), non-
tinnitus ears (NTEs), and control ears in male subjects. B : Comparisons of uncomfortable loudness levels (UCLs) at 500 Hz
and 3,000 Hz among the tinnitus ears (TEs), non-tinnitus ears (NTEs), and control ears in female subjects. * : p<0.017.
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Table 4. Correlation analyses of uncomfortable loud-
ness levels (UCLs) at 500 Hz and 3,000 Hz versus various

factors
UCLs af UCLs at
500 Hz 30,000 Hz
Symptom r -0.288 -0.176
duration p-value 0.043* 0.221
VAS of tinnitus r -0.412 -0.153
loudness p-value 0.005* 0.316
Tinnitus awareness r -0.135 -0.022
score p-value 0.376 0.888
r -0.221 -0.257
THI score
p-value 0.150 0.093
. r -0.020 -0.036
Pitch
p-value 0.929 0.872
r -0.379 -0.229
Loudness
p-value 0.082 0.306
*p<0.05
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Fig. 4. A : Comparisons of uncomfortable loudness levels (UCLs) at 500 Hz and 3,000 Hz among the tfinnitus ears (TEs) in
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parisons of uncomfortable loudness levels (UCLs) at 500 Hz and 3,000 Hz among the non-tinnitus ears (NTEs) in tinnitus
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