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— Abstract —

Characteristics and Affecting Factors of Tinnitus in Noise
Exposed Workers

Kyoo Sang Kim, Ho Keun Chung

Industrial Safety & Health Research Institute, KOSHA

Objectives: Tinnitus is a relatively common complaint of workers who are exposed to
noise. The aim of the study was to investigate the prevalence and characteristics of tinni-
tus as well as the factors related to the prevalence of tinnitus.

Methods: A cross-sectional audiologic survey was combined with a questionnaire on
tinnitus in a stratified random sample of 246 shipyard workers who had long-term expo—
sure to noise.

Results: Forty seven had tinnitus, giving a prevalence of 19.1 percent. The tinnitus
was the here and now in 44.7 percent of cases, bilateral in 51.1 percent, and caused sleep
disturbances in 12.8 percent. The prevalence of tinnitus was highest in shipfitters and
those with longer exposure duration. The workers with tunnitus had consistently higher
hearing thresholds at both high and low frequencies than those with no tinnitus. The
workers with tinnitus had a significantly higher prevalence of hearing disorders such as
conductive hearing loss, a Cs—dip, and NIHL. Multivariative logistic regression indicated
that past history of ear disease, working and military service exposure to noise were inde-
pendently associated with tinnitus. The adjusted odds ratio estimates for tinnitus were 3.0
times greater (95% CI 1.4-6.4) for the group with a past history of ear diseases. 2.3 times
greater (95% CI 1.0-5.0) for the military noise exposed group. and 4.5 times greater
(95% CI 1.8-11.1) for the working noise exposed group.

Conclusions: The results provide evidence that reports of tinnitus at the time of the
annual audiometric testing may be useful in identifying workers at greater risk of devel-
oping significant shifts in their hearing thresholds. An awareness of the possible occur-
rence of tinnitus may encourage workers to cooperate more actively in a company s hear-
ing conservation program.

Key Words: Tinnitus, Hearing Threshold. Noise, Shipyard
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Table 1. General characterisitics of study subjects by tinnitus

frequency(%)
N(%) Tinnitus (-) Tinnitus (+)  P-value
Sex Male 246(100.0) 199(80.9) 47(19.1)
Age(years) {30 44(17.9) 39(88.6) 5(11.4) .110
30~39 88(35.8) 73(83.0) 15(17.0)
40~49 72(29.2) 54(75.0) 18(25.0)
>50 42(17.1) 33(78.6) 9(21.4)
Education -Middle 96(39.0) 70(72.9) 26(27.1) 011
High- 150(61.0) 129(86.0) 21(14.0)
Marriage Married 205(83.3) 162(79.0) 43(21.0) 127
Unmarried 41(16.7) 37(90.2) 4( 9.8)
Smoking Yes 175(71.1) 144(82.3) 31(17.7) .383
No 71(28.9) 55(77.5) 16(22.5)
Drinking Yes 198(80.5) 164(82.8) 34(17.2) 117
No 48(19.5) 35(72.9) 13(27.1)
Work duration <5 65(26.4) 59(90.8) 6( 9.2) .003
(years) 5~9 60(24.4) 50(83.3) 10(16.7)
10~14 40(16.3) 31(77.5) 9(22.5)
15~19 44(17.9) 34(77.3) 10(22.7)
>20 37(15.0) 25(67.6) 12(32.4)
Work type Welder 71(28.9) 56(78.9) 15(21.1) .001
Shipfitter 74(30.1) 50(67.6) 24(32.4)
Painter 23( 9.3) 21(91.3) 2( 8.7
Manager 78(31.7) 72(92.3) 6( 7.7)
ARG, o] e mimielE EEe 4F 15 (12.8%)°lAdu. A= Al o|B8S 3h3e Ae
H(31.9%), AT &8 9% (19.1%), vigaie] 217 (44.7%) <1 HTable 2).
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Table 2. General characeristics of tinnitus

General characteristics frequency(%) General characteristics frequency (%)
Onset (1 month 5(10.6) Continuity Always 9(19.1)
1 month~1 year 3( 6.4) Largely 3( 6.4)
1~3 year 9(19.1) Half 10(21.3)
> 3 years 13(27.7) Sometimes 18(38.3)
Unknown 17(36.2) Scarcely 7(14.9)
Duration {1 month 16(34.1) Cause Noise 21(44.7)
1 month~1 year 3( 6.4) URI 3( 6.4)
1~3 years 4( 8.5) Trauma 2(4.3)
>3 years 6(12.8) Gunshot 2( 4.3)
Unknown 18(38.3) Swimming 1( 2.1
Side Both ear 24(51.1) Unknown 18(38.3)
Left ear 11(23.4) Severity Rare 24(51.1)
Right ear 8(17.0) Mild 13(27.7)
Head 4( 8.5) Moderate 5(10.6)
Charact-  Shrill chirrup of cicada 15(31.9) Severe 5(10.6)
eristics Sound of cricket 9(19.1) Sleep disturbance  Yes 6(12.8)
Sound of machinery 7(14.9) No 41(87.2)
Sound of wind 5(10.6) Medical treatment ~ Yes 6(12.8)
Crying sound of electrical wire 3( 6.4) at hospital No 41(87.2)
Running stream sound 1(2.1) Present tinnitus Yes 21(44.7)
The others 7(14.9) No 26(55.3)
Table 3. Results of typanometric evaluation by tinnitus
frequency(%)
Tinnitus (-) Tinnitus (+) P-value
Right .158
Normal - Type A 174(87.4) 36(76.6)
Atypical Normal 17( 8.5) 9(19.1)
Type As 10(5.0) 4( 8.5)
Type Ad 7(3.5) 5(10.6)
Abnomal 8( 4.0 20 4.3)
Type C 6(3.0) 1C 2.1)
Type B 2(1.0) 1(2.1)
Left .839
Normal - Type A 170(85.4) 39(83.0)
Atypical Nomal 19( 9.5) 6(12.8)
Type As 10(5.0) 5(10.6)
Type Ad 9(4.5) 1(2.1)
Abnormal 10( 5.0) 20 4.3)
Type C 8(4.0) 1C 2.1)
Type B 2(1.0) 1(2.1)
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Table 4. Hearing thresholds by tinnitus

gop oloff gete olxl= 2l

unit: dBHL, mean(SD)

Tinnitus (-) Tinnitus (+) P-valve
Right 500 Hz 20.8(9.9) 23.4(11.3) 115
1000 Hz 24.4(9.3) 27.9(10.2) .022
2000 Hz 23.5(12.3) 27.7(12.8) .039
4000 Hz 36.7(20.4) 50.2(21.7) .000
8000 Hz 31.7(22.4) 45.2(26.4) .002
PTA* 22.9(9.3) 26.3(10.1) .026
Left 500 Hz 21.8(11.2) 25.2(14.9) .078
1000 Hz 24.8(10.2) 29.6(13.9) .031
2000 Hz 24.2(12.7) 32.1(17.2) .004
4000 Hz 36.2(19.7) 52.8(26.1) .000
8000 Hz 33.2(22.3) 48.2(31.0) .003
PTA* 23.6(10.0) 29.0(14.2) .017
* PTA(Pure-tone average): (500 + 1,000 + 2,000 Hz)/3
[ =T -] e

Thesahoad (<8}

Frageancy (Hz)

Fig. 1. 95% CI of hearing thresholds for the
right ear by tinnitus
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Fig. 2. 95% CI of hearing thresholds for the left
ear by tinnitus
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Table 5. Hearing loss classification by tinnitus

frequency(%)
Tinnitus (-) Tinnitus(+) P-value
Right .004
Normal 145(72.9) 24(51.1)
Abnormal 54(27.1) 23(48.9)
Mild 46(23.1) 21(44.7)
Moderate 6( 3.0) 1(2.1)
Modrately-Severe 2( 1.0) 1(2.1)
Severe - -
Left .001
Normal 139(69.8) 26(55.3)
Abnomal 60(30.2) 21(44.7)
Mild 53(26.6) 12(25.5)
Moderate 4( 2.0) 6(12.8)
Moderately-Severe 3( 1.5) 2( 4.3)
Severe - 1(2.1)
* Hearing loss classification by ISO standard - Normal: <26, Mild: 27-40,
Moderate: 41-55, Moderately-severe: 56-70, Severe: 71-90 dB HL
Table 6. Hearing disorder classification by tinnitus
frequency(%)
Tinnitus (-) Tinnitus (+) P-valve
Right .001
Normal 129(64.8) 14(29.8)
NIHL 21(10.6) 9(19.1)
Cs-dip 29(14.6) 15(31.9)
CHL 10( 5.0) 5(10.6)
Other SNHL 10( 5.0) 4( 8.5)
Left .008
Normal 131(65.8) 18(38.3)
NIHL 22(11.1) 11(23.4)
Cs-dip 22(11.1) 9(19.1)
CHL 14( 7.0) 7(14.9)
Other SNHL 10( 5.0) 2( 4.3)

" Normal: less than 50 dB at 4000 Hz and less than 30 dB by 3-divided classification
NIHL(Noise induced hearing loss): 50 dB or greater at 4000 Hz, 30 dB or greater by 3-divided classifi-
cation, and less than 15 dB of air-bone gap(ABG)
Cs—dip: 50 dB or greater at 4000 Hz and less than 30 dB by 3-divided classification
CHL(Conductive hearing loss): 30 dB or greater by 3-divided classification and 15 dB or greater ABG
Other SNHL(Sensorineural hearing loss): less than 50 dB at 4000 Hz, 30 dB or greater by 3-divided
classification, and less than 15 dB of ABG

Cidipg Bl Z2A= Hlolgro]l 298 (14.6%), 454 dAHES A 7et 244 dxe 4
olidol 15(31.9%)°1utt. A A= ®lol  7F 10%(5.0%), 47(8.5%)°1%0th. ool H]o]
Bael 1078 (5.0%), ool 59(10.6%)°10a, Wl Bl oldgate] Hl&o] fFoletA EShtt.
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Table 7. Results of the multiple logistic regression for tinnitus.
(SE=standard error, 95% CI=95% confidence interval)

B SE P-value OR 95% CI

Age (years) -.009 .023 .689 1991 .947 ~ 1.036
Smoking -.207 .390 .596 .813 .379 ~ 1.746
Drinking -.400 .421 .343 .670 .294 ~ 1.531
Work duration (years) .046 .027 .086 1.047 .994 ~ 1.103
Ear protection .008 .396 .983 1.009 462 ~ 2.202
Past history of ear disease’ 1.082 .395 .006 2.951 1.360 ~ 6.404
Military noise exposure’ .809 .407 .047 2.247 1.012 ~ 4.987
Working noise exposure® 1.496 .466 .001 4.464 1.791 ~11.132
Intercept” -2.680 1.049 011

: Working noise exposure (0: No, 1: Yes)

"

: Miltary noise exposure (0: No, 1: Yes)
. Past history of ear disease (0: No, 1: Yes)
. Intercept values represent the proportion of tinnitus when all independent variables equal zero.

A5 7 £ 5 A vz FAE BT AT &% U =13 A, B3 ALy B
(Table 6). £ 5 oy faAAE FUlete FAd gtk o
5. o|z walo] X 2ol Hol ez AAEHE MR HAlAY ‘_’VE}%L
Zr AgAZAL HRinkgel] 23 o]zl d
oy ARE FT% WFR st A%, &F 2 B9 F, FolU dFl o nANAEF A5, Yol
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