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— Abstract —

Effects of Aircraft Noise on Children’s Mental Health:
Data from the Health Survey of Inhabitantsin the Vicinity of Gunsan Airport

Kyeong-Yeol Yu?, Jae-Beom Park?, Kyoung-Bok Min?, Chan Lee?,
Hyun-Gwon Kil® Yu Rim Jung”, Kyung Jong Lee?

Department of Occupational & Environmental Medicine, Ajou University Hospital?
Department of Occupational & Environmental Medicine, Ajou University School of Medicine?
Department of Mechanical Engineering, University of Suwon®

Objectives: This study was conducted to investigate the effects of aircraft noise exposure on children’s
mental health problems such as depression and personality.

Methods: We obtained data from the health examinations of school children in the vicinity of Gunsan
airport. This survey was conducted in the rural area, Gunsan during 2009. The study population included
195 children attending 4th to 6th grade from 6 elementary schools near the airport. Based on 60
Weighted Equivalent Continuous Perceived Noise Level (WECPNL) measures of aircraft noise, partici-
pants were divided into 2 groups; the exposure group consisted of 106 children from 4 schools, and the
reference group included 89 children from the 2 schools in Gunsan. All children completed questions on
genera characteristics, the Korean Children's Depression Inventory (KCDI) for depression, and the
Korea Human Nature Inspection (KHNI) for personality.

Results: Children in the exposure group were at higher risk of depression (5.62, 95% CI 1.12~28.25),
and personality changes (2.08, 95% Cl 1.07~4.05) than those of the reference group. In particular, chil-
dren's diligence, cooperation, and concentration, subgroups of personality measure, were affected signifi-
cantly and negatively, by aircraft noiselevel.

Conclusions: Our results suggest that exposure to aircraft noise at school is associated with mental
health problems in children. Requirements should be implemented to manage aircraft noise of its affect
on children’s health.
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Fig. 1. The flight path of aircraft and location of measured
noise level.
* A, B, C, D: locations for aircraft noise measurement
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Table 1. Comparison integrated noise model (INM) based pre-

dicted data with measured data from weighted equivalent con-
tinuous perceived noise level (WECPNL)

L ocation* Measured Predicted Difference
A 89.1 875 +1.6
B 87.7 87.4 +0.3
C 69.0 69.0 0.0
D 77.0 73.4 +3.6

* |ocations for aircraft noise measurement.
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Variables Reference group (n=89) Exposure group (n=106) p-value*
Sex, n(%) 0.018
Mae 57(64.0) 50(47.2)
Female 32(36.0) 56(52.8)
Grade, n (%) 0.087
4th 26(29.2) 46(43.4)
5th 32(36.0) 35(33.0)
6th 31(34.8) 25(23.6)
Livewith, n (%) 0.080
2 parents 70(78.7) 68(64.2)
1 parent 11(12.4) 24(22.6)
Others 8( 9.0) 14(13.2)
House, n (%) 0.549
Detached house 72(81.8) 87(82.1)
Other 16(18.2) 19(17.1)
Economic status, n (%) 0.815
High 3( 35) 4( 3.9)
Medium 70(81.4) 80(77.7)
Low 13(15.2) 19(18.4)
Father’s education, n (%) 0.125
>College 17(19.8) 25(23.8)
High school 61(70.9) 61(58.1)
<Middle school 8( 9.3) 19(18.1)
Allergy, n (%) 0.378
Yes 20(23.5) 29(29.3)
No 65(76.5) 70(70.7)
Noise in house, n (%) <0.001
Scarcely 30(33.7) 7( 6.6)
A little 28(31.5) 11(10.4)
Loudly 26(29.2) 59(55.7)
Very loudly 5( 5.6) 29(27.4)
Noise in school, n (%) <0.001
Scarcely 35(39.3) 6( 5.7)
A little 34(38.2) 21(20.0)
Loudly 18(20.2) 60(57.1)
Very loudly 2(2.2) 18(17.1)

* Calculated by chi-sguare test
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Table 3. Comparison of personality and depression scores by exposure level

Variables Reference group (n=89) Exposure group (n=106) p-value*

Personality

Tota 75.28(11.64) 69.48(13.18) 0.001
Diligence 71.05(21.70) 59.67(21.12) <0.001
Responsibility 75.63(20.18) 70.26(21.68) 0.077
Cooperation 89.36(12.40) 82.37(17.43) 0.001
I ndependence 73.05(14.87) 69.92(15.85) 0.159
Law-abiding 79.18(17.77) 75.40(18.50) 0.149
Leadership 69.61(17.36) 67.58(17.16) 0.414
Concentration 74.34(21.17) 65.33(22.05) 0.004
Emotion 73.79(16.23) 68.30(19.51) 0.033
Feeling 71.51(16.87) 66.46(17.86) 0.045

Depression 9.56( 6.17) 12.83( 8.01) 0.003

* Calculated by independent t test.
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Table 4. Difference of personality and depression by exposure level
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Reference group (n=89)

Exposed group (n=106)

Variables p-value*
Low/ Depression High/ Normal Low/ Depression High/ Normal

Personality, n (%)
Total 53(59.6) 36(40.4) 80(75.5) 26(24.5) 0.017
Diligence 42(47.2) 47(52.8) 78(73.6) 28(26.4) <0.001
Responsibility 40(44.9) 49(55.1) 56(52.8) 50(47.2) 0.273
Cooperation 12(13.5) 77(86.5) 31(29.2) 75(70.8) 0.008
Independence 56(62,9) 33(37.1) 71(67.0) 35(33.0) 0.553
Law-abiding 36(40.4) 53(59.6) 53(50.0) 53(50.0) 0.182
Leadership 56(62.9) 33(37.1) 70(66.0) 36(34.0) 0.650
Concentration 42(47.2) 47(52.8) 68(64.2) 38(35.8) 0.017
Emotion 49(55.1) 40(44.9) 68(64.2) 38(35.8) 0.197
Feeling 49(55.1) 40(44.9) 64(60.4) 42(39.6) 0.453

Depression, n (%) 2( 2.4) 82(97.6) 13(13.5) 83(86.5) 0.007

*: Calculated by chi-square test, : Personality: low <80, high>81, *: Depression: depression=> 22, normal <21.

Table 5. Odds ratio and 95% confidence intervals for shortage of personality and depression by multiple logistic regression

. Unadjusted Adjusted*
Variables
OR 95% ClI OR 95% ClI
Shortage of personality
Total Exposure/Reference 2.032 1.095~ 3.773 2.081 1.071~ 4.045
Diligence Exposure/Reference 3.080 1.679~ 5.650 2971 1.548~5.701
Responsibility Exposure/Reference 1.392 0.783~2.474 1.232 0.658~ 2.305
Cooperation Exposure/Reference 3.272 1.497~7.155 3.555 1.548~ 8.162
Independence Exposure/Reference 1.210 0.667~ 2.195 1.233 0.650~ 2.339
Law-abiding Exposure/Reference 1.443 0.808~ 2.576 1.474 0.792~ 2.742
Leadership Exposure/Reference 1.151 0.633~2.093 1.019 0.530~ 1.960
Concentration Exposure/Reference 2.051 1.143~3.680 2.133 1.143~3.980
Emotion Exposure/Reference 1551 0.865~ 2.783 1.716 0.922~3.193
Feeling Exposure/Reference 1.263 0.709~ 2.251 1.119 0.597~ 2.098
Depression Exposure/Reference 5.926 1.285~27.326 5.616 1.116~28.252
* Adjusted by sex, grade, inhabitant, economic status.
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