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— Abstract —

The Characteristics of Tinnitusand Hearing Threshold
- In Workerswith Noise Induced Hearing L oss from a Hospital Setting -
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Young-Joo Kwon®, Ji-Ho Lee
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College of Medicine, University of Ulsan,
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College of Medicine, University of Ulsan?,
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Objectives: This study was carried out to define the relationship between the characteristics of tinnitus
and hearing threshold (puretone and speech) in workers with noise induced hearing loss (NIHL).

Methods: A total of 189 cases(378 ears) from workers with compensation claims for NIHL during
2004-2009 were investigated. Various factors, including age, work carriers, body mass index (BMI),
blood pressure, noise exposure level of worksite hearing threshold, speech discrimination score, pitch
match, and loudness of tinnitus were analyzed.

Results: The average hearing threshold of all subject was 44.2 dBHL, puretone audiometry thresholds
in subjects with tinnitus were lower than the non-tinnitus group (except at 8000 Hz). Using speech
audiometry, the tinnitus group showed a lower speech recognition threshold and speech discrimination
score. The tinnitus group also had an average tinnitus frequency of 4195.2 Hz, loudness of 73.6 dB, and
tinnitus sensation average of 6.0 dBSL. These frequencies of tinnitus were in the lowest puretone
audiometry frequencies. Tinnitus loudness had a strong relationship with puretone and speech audiome-
try thresholds.

Conclusions: In cases beyond moderate hearing loss, the tinnitus group had a better puretone (except
8000 Hz) and speech hearing status, and most comfortable loudness (MCL) level. In addition, puretone
and speech audiometry thresholds increase with tinnitus loudness.

Key words: Tinnitus, Noise induced hearing loss, Worker's compensation
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Table 1. General characteristics of subjects Mean(SD)

. Tinnitus(+) Tinnitus(-) Totd

Variables n= 228 n= 150 neazg P vAWe

Age (years) 57.2( 2.9) 57.1( 2.6) 57.1( 2.8) 0.110

Body massindex (Kg/m?) 26.4(16.2) 27.4(18.3) 26.8(17.0) 0.304

Career (years) 26.9( 5.7) 25.3( 4.7) 26.3( 5.3) 0.828

Noise level (dBA) 87.9( 3.3) 88.1( 4.4) 88.0( 3.8) 0.598

Systolic blood pressure (mmHg) 128.8(13.7) 129.5(15.5) 129.1(14.4) 0.626

Diastolic blood pressure (mmHg) 80.6( 9.2) 81.5(10.3) 81.0( 9.6) 0.381

Puretone Audiometric Threshold (dB)
250 Hz 31.8(14.3) 37.9(21.0) 34.2(17.5) 0.002
500 Hz 33.6(13.9) 38.0(20.8) 35.3(17.1) 0.023
1000 Hz 40.6(14.3) 42.6(18.7) 41.4(16.2) 0.268
2000 Hz 55.5(14.0) 57.5(18.7) 56.3(16.1) 0.261
3000 Hz 66.5(12.7) 67.5(16.2) 66.9(14.2) 0.559
4000 Hz 71.3(12.2) 72.6(16.4) 71.8(14.0) 0.426
6000 Hz 76.8(14.2) 77.1(15.8) 76.9(14.9) 0.849
8000 Hz 77.4(14.8) 77.1(15.1) 77.3(14.9) 0.782
PTA 512 43.2(12.1) 45.8(17.6) 44.2(14.6) 0.119
PTA 346 71.4(12.0) 72.4(15.1) 71.8(13.3) 0.522

Speech Audiometric Threshold
Speech Reception Threshold (dB) 45.7(12.9) 47.1(17.1) 46.2(14.7) 0.415
Most Comfortable Level (dB) 77.5(12.7) 75.4(11.3) 76.7(12.2) 0.113
Speech Discrimination Score (%) 71.1(16.5) 74.3(14.4) 72.3(15.8) 0.003

Tinnitus pitch (Hz) 4195.2(1659.9) 4195.2(1659.9) -

Tinnitus loudness (dB) 73.6(17.5) 73.6(17.5)

Tinnitus sensation level (dB) 6.0( 5.1) 6.0( 5.1)

Abbreviation: SD, standard deviation; PTA 512, average of dBHL for (500+1000+2000 Hz)/3; PTA 346, average of dBHL for

(3000+4000+6000 HZ)/3.

*p-value was calculated by t-test between tinnitus(+) and tinnitus(-) group.
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Table 2. Comparison of characteristics among groups classified by tinnitus frequency Mean(SD)
. ~ 2000 Hz 3000 Hz 4000 Hz 6000 Hz ~
Variables n=24 n= 1480 n=69 n=69 p value*
Age(years) 58.0( 2.5) 57.1( 2.3) 57.1( 2.9) 57.3( 2.9) 0.522
Career(years) 27.4( 2.8) 27.1( 6.6) 25.9( 6.6) 275( 5.2) 0.384
Noise level(dBA) 87.1( 3.5) 87.6( 3.0) 87.6( 3.0) 88.3( 3.9) 0.414
SBP(mmHg) 127.8(11.3) 128.8(15.5) 126.3(15.0) 131.1(11.4) 0.234
DBP(mmHg) 79.4( 7.8) 81.1(10.8) 78.8( 9.4) 82.7( 7.6) 0.073
Puretone Audiometry(dB)
250 Hz 30.0(21.8) 30.3(11.6) 32.1(12.6) 32.7(11.9) 0.717
500 Hz 33.9(17.5) 34.2(14.4) 32.4(12.3) 33.0(12.3) 0.899
1000 Hz 45.0(16.6) 38.3(13.3) 39.4(13.5) 40.3(13.0) 0.264
2000 Hz 60.6(16.5) 52.7(10.8) 55.2(13.5) 56.2(14.0) 0.131
3000 Hz 67.7(13.8) 63.5(10.8) 69.1(14.4) 66.0(10.7) 0.111
4000 Hz' 71.6(14.5) 66.9(11.0) 74.7(13.6) 70.8(10.3) <0.001
6000 Hz' 75.2(17.3) 71.6(10.9) 80.7(16.2) 77.2(12.5) 0.009
8000 Hz 76.3(14.3) 73.4(13.9) 80.9(16.9) 76.8(14.1) 0.079
PTA 512 46.5(14.2) 41.7(10.8) 42.4(11.5) 43.2(11.1) 0.400
PTA 3461 71.5(14.3) 66.8(9.0) 74.8(13.8) 71.2(10.2) 0.006
Speech Audiometry
SRT(dB) 49.2(14.8) 44.5(10.7) 44.5(12.9) 46.6(13.7) 0.388
MCL(dB) 79.6(10.4) 76.9(12.2) 75.5(13.0) 78.1(13.3) 0.470
SDS(%) 71.2(16.9) 70.3(18.1) 70.9(14.2) 68.9(17.2) 0.886

Abbreviation: SD, standard deviation; SBP, systolic blood pressure; DBP, diastolic blood pressure; PTA512, average of dBHL for
(500+1000+2000 Hz)/3; PTA346, average of dBHL for (3000+4000+6000 Hz)/3; SRT, speech reception threshold; MCL, maximum

comfortable level; SDS, speech discrimination score (%).
*p<0.05, tested by ANOVA.

"p<0.05, post hoc(Duncan), hearing threshold of tinnitus pitch 4000 Hz group was significantly higher than other groups. at 4000 Hz,

6000 Hz, and PTA 346 in PTA.

Table 3. Partial correlation coefficient between tinnitus loudness and thresholds of puretone and speech audiometry on each tinnitus

frequency
Puretone Audiometry(dB) Speech Audiometry
Tinnitus
frequency 250Hz 500Hz 1000Hz 2000Hz 3000Hz 4000Hz 6000Hz 8000Hz SRT MCL SDS
2000 Hz 0.662*  0.582*  0.710+ 0.748* 0.680* 0.657* 0.570* 0.272 0.685*  0.558* -0.104
3000 Hz 0.068 0.085 0.069 0.499*  0.616* 0.638* 0.394* 0.420* 0.142 0.262 -0.084
4000 Hz 0.187 0.177 0.249 0.283* 0.519* 0.647* 0.657* 0.532* 0.329* 0.256 -0.024
6000 Hz 0.173 0.103 0.172 0.375*  0.506*  0.627* 0.755* 0.706* 0.112 0.217 -0.168
* p<0.05.

Abbreviation: SRT, speech reception threshold(dB); MCL, maximum comfortable level (dB); SDS, speech discrimination score(%).
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Fig. 1. Tinnitus loudness and sensation levels according to tinnitus pitch.

Numbersin bar chart: mean values of the tinnitus loudness and sensation levels.

Abbreviation: T_loud, tinnitus loudness; T_SL, tinnitus sensation levels.

*p<0.05, according to post hoc(Duncan), sensation levels of tinnitus in 250 and 500 Hz were higher than the level over 1000 Hz.
*p<0.05, according to post hoc(Duncan), level of tinnitus loudness over 2000 Hz were higher than the level below 1000 Hz.

Table 4. Results of regression coefficients from partial least square regression analysis for tinnitus patients

Dependent variables

Independent variables VIP
PTA512 PTA346 SRT MCL SDS

Age(years) -0.313 0.046 -0.122 0.781 0.861 0.447

Career(years) 0.296 0.125 0.077 0.055 -0.589 0.570

Noise level(dBA) -0.302 -0.397 -0.044 0.080 -0.049 0.319

Tinnitus Loudness(dB) 0.262 0.547 0.255 0.195 -0.464 2.072

Tinnitus sensation level (dB) -0.094 -0.212 0.028 0.130 0.062 0.299

Abbreviation: PTA512, average of dBHL for (500+1000+2000 Hz)/3; PTA346, average of dBHL for (3000+4000+6000 Hz)/3; SRT,
speech reception threshold(dB); MCL, maximum comfortable level (dB); SDS, speech discrimination score(%); VIP, variance impor-

tancein the projection.
Model R*=0.236.
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Fig. 2. Results of weight from partial least square regression analysis.
Abbreviation: PTA512, average of dBHL for (500+1000+2000 Hz)/3; PTA346, average of dBHL for
(3000+4000+6000 Hz)/3; SRT, speech reception threshold(dB); MCL, maximum comfortable level(dB); SDS,

speech discrimination score(%).
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