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— Abstract —

Relationship of Aircraft-noise and the Result of Audiological Evaluation Among
Residents Near U.S. Military Airbasesin Pyeongtaek City

Jong-Do Jeong, Hyunjoo Kim, Jae-Yun Jung®, Sangchul Roh, Ho-Jang Kwon?

Department of Occupational and Environmental Medicine, Dankook University College of Medicine
Department of Otolaryngology, Dankook University College of Medicine?
Department of Preventive Medicine, Dankook University College of Medicine?

Objective: To investigate the relationship between aircraft noise and the results of audiological evalua-
tion on tinnitus and hearing loss among residents near United States military air-bases in Pyeongtaek
city.

Methods: Residents (n=492) exposed to aircraft noise were selected from eight villages near U.S. mili-
tary air-bases (K-55 and K-6) in Pyeongtaek city. Residents (n=200) from five villages |ocated at |east 10
km away from the air-base were selected for the control group. All participants completed a question-
naire on tinnitus and audiological evaluations included pure tone audiometry (PTA) and distortion prod-
uct otoacoustic emissions (DPOAE). Statistical analyses involved a general linear model and multiple
logistic regression stratified by gender and data was adjusted by age, educational level, stress response
index and noise type (i.e. military, agricultural and occupational).

Results: The equivalent noise levels (Leq) in the vicinity of the air-field were 73.4~81.5 dB (A).
Tinnitus prevalence was 47.3% and odds ratio (OR) was 2.06 (95% confidence interval (Cl): 1.09~3.88)
among noise-exposed males. Tinnitus prevalence was 50.8% and OR was 1.97(95% CI: 1.17~3.30)
among noise-exposed females. Tinnitus handicap scores among exposed group were significantly higher
in functional, emotional, and catastrophic subclasses (p<0.001). PTA revealed hearing thresholds among
the exposed group of 0.5 and 1 kHz (male right ear), 0.5 and 1 kHz (female left ear) and 0.5, 1, 2, 3, 4
and 6 kHz on female right ear that were significantly higher than those of the unexposed group. No sig-
nificant difference in DPOAE was observed among noise-exposed males. However, significant differ-
ences were evident for noise-exposed females at 3175 and 4007 Hz. ORs of right female ears 3175 and
4007 Hz were 1.73(95% CI: 1.01~2.99) and 1.78(95% CI: 1.01~3.15). ORs of left femae ears at 3175
Hz and 4007 Hz were 1.92(95% Cl: 1.10~3.36) and 2.71(95% Cl: 1.49~4.91)

Conclusions: Aircraft noise may adversely affect hearing function and tinnitus.

Key Words:. Aircraft, Noise, Hearing loss, Tinnitus.
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Table 1. Characteristics of population
. Male (n=303) Female (n=389)
Characteristics Control (n=76) Exposed (n=227) P Control (n=124)  Exposed (n=265) P
Age, n(%)
<40 9(11.8) 53(23.3) 0.107" 24(19.4) 32(12.1) 0.134"
40~49 10(13.2) 32(14.1) 18(14.5) 48(18.1)
50~59 25(32.9) 46(20.3) 34(27.4) 56(21.1)
60~69 21(27.6) 62(27.3) 35(28.2) 94(35.5)
>70 11(14.5) 34(15.0) 13(10.5) 35(13.2)
Mean-=+SD(year)
55.4+14.4 52.7+15.6 0.178* 52.6+15.2 56.1+13.1 0.017*
Educational level
Never 5( 6.6) 8( 3.6) 0.081" 8( 6.5) 32(12.2) 0.012"
Elementary 12(15.8) 64(28.6) 45(36.6) 124(47.1)
Middle 18(23.7) 36(16.1) 23(18.7) 44(16.7)
High 22(28.9) 75(33.5) 32(26.0) 50(19.0)
College 19(25.0) 41(18.3) 15(12.2) 13( 4.9
Residential period, n (%)
<20 21(27.6) 31(13.7) 0.013' 40(32.3) 47(17.7) 0.004"
20~29 11(14.5) 44(19.4) 32(25.8) 60(22.6)
30~39 5( 6.6) 36(15.9) 20(16.1) 56(21.1)
>40 39(51.3) 116(51.1) 32(25.8) 102(38.5)
Mean+SD (year)
38.1£235 41.2+195 0.311* 28.2+19.6 34.2+16.4 0.002*
Military noise, n (%)
No 34(44.7) 121(53.8) 0.234" - -
Mild 25(32.9) 75(33.3) - -
Moderate 9(11.8) 16( 7.1) - -
Severe 8(10.5) 13( 5.8) - -
Agricultural noise, n (%)
Yes 45(59.2) 127(55.9) 0.359" 60(48.4) 129(48.7) 0.522"
No 31(40.8) 100(44.1) 64(51.6) 136(51.3)
Occupational noise, n (%)
Yes 8(10.5) 39(17.2) 0.112" 8( 6.5) 80(30.2) 0.000"
No 68(89.5) 188(82.8) 116(93.5) 185(69.8)
SRI* total score (mean+SD)
10.9+13.1 32.4+29.4 0.000 22.3+24.1 37.8£324 0.000

*: p-value by t-test, '

: p-values by Chi-squaretest, *: stress response index
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*: Leg, equivalent sound level, ' Lmax, maximum sound level p<0.01) (Fig. 2).

Table 3. Prevalences of tinnitus, odds ratios and 95% confidence intervals

n Prevalence n(%) OR* 95% CI '
Male (n=303) Exposed 224 106(47.3) 2.06 1.09~3.88
Unexposed 76 21(27.6) 1.00
Female (n=389) Exposed 262 133(50.8) 1.97 1.17~3.30
Unexposed 123 35(28.5) 1.00

*OR: odds ratio, Adjusted for age, education, stress response index, military noise, agriculture and occupational noise by logistic
regression model, ' Cl: confidence interval

Male Female
12.0 12.0 %
10.0 100 - %
8.0 80 -
e 6.0 60 -
c% *
4.0 40 -
2.0 20
0.0 ] 00
functional emotional catastrophic functional emotional catastrophic
B Exposed Subclass B Unexposed

Fig. 2. Tinnitus handicap inventory scores, according to subclasses.
*: p-value<0.001, p-value adjusted for age, education, stress response index, military noise, agricultural and occupationa noise by
genera linear model
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Fig. 3. Mean decibels in pure tone audiometry.

0.5 1 2 3 4 6 8

Frequency (KHz)

@ Unexposed

*: p-value <0.05, p-value was adjusted for age, education, military, agricultural and occupationa noise by general linear model
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Table 4. Prevalences of hearing loss by distortion product otoacoustic emissions, odds ratios and 95% confidence intervals

Unexposed Exposed
Frequency n Prevalence n(%) n Prevalence n(%) OR* 95% CI
Male (n=303)

Right 1582Hz 62 31(50.0) 183 74(40.4) 0.68 0.36~1.30
2003Hz 65 36(55.4) 204 93(45.6) 0.68 0.37~-1.24
3175Hz 61 39(63.9) 195 118(60.5) 1.02 0.51~2.05
4007Hz 55 46(83.6) 176 137(77.8) 0.74 0.29~1.91

Left 1582Hz 62 29(46.8) 184 76(41.3) 0.72 0.37~1.39
2003Hz 67 30(44.8) 202 91(45.0) 1.10 0.61~2.00
3175Hz 64 49(76.6) 190 126(66.3) 0.62 0.29~1.33
4007Hz 58 50(86.2) 169 133(78.7) 0.52 0.19~1.41

Female (n=389)

Right 1582Hz 96 43(44.8) 194 107(55.2) 1.27 0.72~2.21
2003Hz 108 37(34.3) 222 96(43.2) 127 0.76~2.21
3175Hz 108 46(42.6) 228 140(64.1) 1.73 1.01~2.99
4007Hz 104 63(60.6) 211 153(72.5) 1.78 1.01~3.15

Left 1582Hz 98 42(42.9) 206 106(51.5) 112 0.64~1.93
2003Hz 106 37(34.9) 232 108(46.6) 135 0.81~2.25
3175Hz 109 49(45.0) 234 150(64.1) 1.92 1.10~-3.36
4007Hz 106 58(54.7) 222 170(76.6) 2.71 1.49~4.91

*: adjusted for age, education, military noise, agricultural and occupational noise by logistic regression model
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