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— Abstract —

Health Effects of Aircraft Noise on Residents
Living Near an Airport

Kyung Jong Lee, Jae Beom Park, Jae-Yeon Jang, Sun Mi Cho', Se Wi Lee
Jong Goo Kim, Soon Young Lee’, Jong Ja Kwak’, Ho Keun Chung

Department of Occupational and Environmental Medicine, Department of Psychiatry',
Department of Preventive Medicine & Public Health?, Ajou University, School of Medicine,
Department of Pathology, Ansan Hospital’

Objectives : This study was conducted to reveal the health effects of alrcraft noise on
the residents live near the military airport.

Methods : We sampled systematically 87 residents as the high exposed group, 58 resi-
dents as the low exposed group according to the geographical distance from the airport.
We also sampled 67 residents as the control group lived far from the airport. Noise levels
were measured for conform the exposures. Self-administered questionnaires for symptoms,
air conduction hearing threshold level, blood pressure blood cholesterol with health exami-
nations, and SCL-90-R were introduced to get the data from the residents.

Results : The Ld/n at the area near the airport was 72.4 dB, however that of control
arca was 67.7 dB. The value of pure tone average, high pure tone average, and threshold
of 4,000 Hz were decreased with exposure level significantly. Linear regression analysis
showed that the noise exposure level of the airport was related to the hearing threshold
at pure tone average, threshold of 4,000 Hz, and high pure tone average. The systemic
and diastolic blood pressure showed dose-response relationship with noise exposure. The
prevalence of hypertension was higher in exposed group, but not statistically significant.
In linear regression, noise level was related to systolic and diastolic blood pressure with
other variables such as age, sex, BMI(Body Mass Index), and family history of hyperten
sion. SCL-90-R showed that exposed group had higher score significantly in neurotic and
psychologic variable and felt the various somatic symptoms.

Conclusions : These results suggest that aircraft noise would influence hearing loss at
low frequencies as well as 4,000 Hz and higher frequencies, systolic and diastolic blood
pressure, and psychological response.

Key Words : Aircraft noise, IHearing loss, Blood pressure, Psychological response
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Table 1, Average noise level during 24 hours in exposed and control area Unit : dB(A)
Area Measured Point Measured Frequency Mean=8S, D.
The office of A-dong 6 78.4£3.0
} An elementary school in A-dong 6 70.5+4.1
A-dong Other area 3 72.3+5.9
Mean=*S. D. 74.0%5.3
The office of B-dong 8 72.5%2.9
B-don An elementary school in B-dong 5 71.4+1.8
& Other area 7 73.0£4.5
Mean=£S. D. 72.4+3.2
The office of C-dong 6 72.5+5.6
Cedon An elementary school in C-dong 6 69.7+3.9
g Other area 5 70.3+1.1
Mean=*S. D, 70.9+4.1
Exposed area 52 72.414.3
D-dong gilhzie;nrentary school in D-dong 2 g; gfig
(Control Area) e R
Mean=*S. D. 67.7+3.9

(Body Mass Index, BMDE& ARz, Adst
o 85 FIZU2HES AU

g o FUEY 424 s FH)
28l 7hol AR ANSymptom Checklist-90-
Revision, ©]8l SCL-90-R) & AAlstsich 2tol3
ASAARs ARAE AN YEANES] EAE
Eshe TTEA B ol ARdAALZA 2
d 4 EZ Derogatis®h 19 85 98 7pE
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Table 2, General characteristic of the subjects

Unit : person(%)

High-exposed group(874%)

Low-exposed group (587) Control group(677)

Gender”
Male 25(28.7) 6(10.3) 15(22. 4)
Female 62(71.3) 52(89.7) 52(71.6)
Age
20 - 29 12(13. 8) 4(6.9) 7(10.4)
30 - 39 24(27.6) 29(50. 5) 26(38.8)
40 - 49 32(36.8) 21(36. 2) 22(32.8
50 - 59 19(21.8) 4( 6.9 12(17.9)
Mean+S. D. 41.07+8.66 39.05%6.97 40,00+8. 86
Education level®
Elementary 20(23.0) 3(5.2) 6(9.0)
Junior high 18(20.7) 6(10.3) 13(19.4)
High 42(48. 3) 37(63.8) 35(52.2)
Junior college 3( 3.4 4(6.9) 6(9.0)
College 4( 4.6) 8(13.8) 7(10. 4)
Body Mass Index (ke*/m)# 25,13+3.21 24,11+2,.84 24,9343, 29
Blood Cholesterol (me/dl) # 189.29+32.78 183.19+£36. 04 181.72+34.93
Family history of hypertension 30(34. 5) 18(31.0) 21(31.3)
* p<05 by chi-square
# Mean=S.D.
Table 3, Hearing thresholds of low frequency, high frequency, and 4,000 Hz Unit : dB

High-exposed group (87%)

Low-exposed group(587)  Control group (67%)

Low frequency™ 14.31£5.50 12,47%5.48 12.21%4.16
Left 4,000 Hz" 16.09+11.55 12.07£8.48 11.12+5,35
High frequency™ 23.99+14. 04 17.59+8.55 15.79+6.63
Low frequency”* 15.00+4.95 12.84+5,09 11.69+3.84
Right 4,000 Hz" 16.44%10. 37 11,90+£7.94 10.75+4. 54
High frequency™ 23.59+14. 18 17.97+7. 87 14,8946, 10

* : p<.05 by ANOVA test
Fa: Asd 3y 94 =
9 Ay

42

1.0 %, WUz
Skt (Table 2).

T nxET 34.5 %, AxET
31.3 %2 frog zo] & Holx]

3 B7IHE B ofx|

A7 dAEe HHe AL, 4,000 Hz, 18
Jom Wrol umadr.. A& HY 9x)E 500
Hz, 1,000 Hz, 2,000 Hz A8 9x]9] &5 e
B A8 AXE 6,000 Hz, 8,000
Bgow T AT dAAEe

TR 25

Hz A% %3]
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= (6,000 Hz ¥ 94| + 8,000 Hz A¥ 9]} 2

A2k $29 £519 43 Aol Gk
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€ SYPHSR o tF 39 BAE dAsich
#, = Ao ol & mF 7o) H
g ARl dFE FE AoE FAHAY. 4,000
HzolMe 2, 5 2% A8 9 98%& F&
AAZ o], A, wd o] FIEHAD s
T2 FE A ZF Y dF%E FA wsith 1
TN E F, = A BF Yol, A, REFFo|
Ao 9FE MHE AF2 JERD nisee
A el & A7t o giTh(Table 4).
4, et

Al 7kl Eehe vlwgk A £57) "ot g
7] A n:FT)AM 130.3 mHgR 71 E3km
A 6 mHg, W&ol 119.3 mige
2 k& o weh o-wks #AZE el olg
7] ol e mx=Zd §7.7 mHg, =]

Table 4, 38 &4 Fre v AL
Left Right
D. V. LV
Coefficient  Coefficient
Threshold at low frequency
Age 0.20" 0.16"
Gender 1.00 0.89
Exposure level 1.24* 1.45*
Education level -0.95 -0.32
Threshold 4,000 Hz
Age 0.28* 0.26*
Gender -4,57* -4,91*
Exposure level 2.03* 2.31*
Education level -0.73 -1.08
Threshold at high frequency
Age 0.54* 0.57*
Gender -5.67* -6. 54"
Exposure level 3.34* 3.61%
Education level -1.30 -0. 87

*ip<.05

o4
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ok
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71 2800 XY FUEMA 0Xls HZGE

84.7 mHg, WZ&F 78.5 mHgZ 337 A4S0
£ AY FRIES ol Y43E uAn IS
4 UAH Table 5).

Z7] ¥k 160 mmHg, ©]9r] < 95 mHg
VS n¥go HoFaS u, 28 FHES
EZTNAM 20.7 %, AxZTAA 19.0 %2 i
11.9 %EY =94 5A8E f942 ¢l

3% N K
rﬁékr

olgh o] Al Fzte] ek fFold AolE B
o)A Aghell FFE vRE o2 7FA] 89l 3l
71 wiEel ol9h #e WeEd FAlsteiof gt £
%71, olg7] g FHUFE o] vol, A, &
7l &% =EFFE, AAARASBMD, 18
7t5dY, % FEU2EHE e 5YH WeR &
tEE AR S HAlEIt

F&7] @l FAT dFE AT 28U el

Table 6. Results of multiple regression on the
systolic and diastolic blood pressures

Dependent

variablos Independent variables Coefficient

Systolic blood pressure
Age 0.51*
Gender -9, 74"
Exposure level 4.57*
Body Mass Index 1.32*
Total blood cholesterol 0.01
Family history of hypertension 5.27*

Diastolic blood pressure
Age 0.40*
Gender -1.76*
Exposure level 3. 89"
Body Mass Index 0.85"
Total blood cholesterol -0, 0002

Family history of hypertension 4. 38*

*p <.05

Table 5. Systolic and diastolic blood pressures and prevalence of hypertension in the subjects

High-exposed group (87%)

Low-exposed group{(58%) Control group (67%)

Prevalence of hypertension (%) 18(20.7)
Systolic blood pressure* (nmHg) 130.3+17.3
Diastolic blood pressure (mmHg) 87.7+13.6

11(19.0) 8(11.9)
123.6x21.3 119.3+14.9
84.7+13.6 78.5+11.3

* 1 p<.05 by ANOVA test
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Table 7. Results of symptom Checklist-90-Revision in adult subjects

Exposed group

SCR Control (469)
High-exposed group(85¥)  Low-exposed group(d0%)  Total(125)

Somatization (SOM) 50.61+12.25 51.75+11.46 50.98+11.97  47.89+10.58
Obsessive-compulsive (O-C) * 48.58+12.06 48,00+11.29 48.39+11.78 43.85+8.87
Interpersonal sensitivity (1-S)* 46.74=10. 87 47.60+10.69 47.02+10.78  43.37x8.15
Depression (DEP) 46.96+11. 00 47.95+10.63 47.28+10.85  44.50x9.25
Anxiety (ANX)* 49.47+12.05 48.33+10.26 49.10+11.48  44.57+9.01
Hostility (HOS) 48.56+11.13 50.23+11.99 49.10%11.39  46.46+9.26
Phobic anxiety (PHOB) 49,09-+11. 38 48.1349.35 48.78+10.75  46.24%7.99
Paranoid ideation (PAR}* 47.87%11.96 47.35+9.94 47.70+11.32  44.17£7.80
Psychoticism (PSY) 47.86%11.02 48.35+10.98 47.68+10.97  44.48+7.54
* p<.05 by t-test
4, =27E, AAFEFAE, Y 7EHAn o7& HAANE FTH3 & u Ado AU =&
olgh7] M E o], A, =EFE, AAAFER]  H FJdE otz vlele] AAFH, ANFH A
T, nES 7IEEHe] FAFgH R oyl gtk EolAM 9n] sl FARE 5 HFE Holn gl
U5 FZYAHEL £27], ol Y BF Fo W, 53 B 213 B3 #AMd ook A
g ke nAA] P Aoz BNEHHTable 6). AEE 7P @] we ey wdtdn)

5. A2l ZAt 7 o=

FF7] ol FRES XM viAE TS =
A8z flBte] ol AR THANSCL-90-R) & Al o] AT dF7] LFol Ao FRIES 77}
85tk SCL-90-Re] BE A% Hig2 500] wAw & doldr) 98] A=A olzid
I BEAXE 100t AFwEwe] QAR BA4g gAY et w399 AgSrE BT
o] 508E W1 S ¥ 1 8t BE HEEZ 40 9o ¥4 AP, bl AE 2AL AREAL
oA 50Ate]e] H4E Holx itk o|XH Hew  BEF EZUEE AANE AASHT
a8 A FAN =E2F AAE BUg u 2T Aol g A7dAdE Hot Hgel AT didt
of ®lgte] ZHbE, diINId, Bk BHFNA Eo =Y & Y8 BrshE AL 48 o] oy
oln] 9 zelE BE3AHTable 7). th 7] g8 o|FAF Al Wt 2 A2 T

7 AT FollA 7 #2 AFE Holu ARl AT X&KHo)A] ¢gn rdHom @S] o
AEAA L] dEFS] e e8], &%), BF ARV AQA LR wEEHE Ado] Aoy
7] 8 71t 71 Ao} T8, FF% 5 AAA 7] "t B dgE v sheAe] ek olyE &
Foldol el FHHoz Fhshe FHER A FoA(misclassification) & Eo]7] Y3ted AF7
wo] gl AlAEH(Somatization, SOM)HER v 2] ojxe] FAXY, #HA AU, + 48 5& =
Bua slvh O ugege AARR, 0%, 22, ARl @37 o] Agd] FadA w=EHAW
FHE B BUT BHEE MM FHeR o]Fofxl ARRFES EAUACA ALslida AERANIA 1)
E¢HAnxiety, ANX)HE, &k, 324, A52  dHA gL A=y 3o 98 ALz At &
el A AEHE WEste AR, Ad, s F79 AFe] 11 dB o) Aoyt v A% Al
Wt Az Hostility, HOS)Sl o2 JE g}, T ARRAAA o wet JgdAen w5
il vk SieEE, AwE:ete] vadAe A HE A $£Fe] BY ¢, AFAG ug
g, HHe Eul kg AE Holx| sk, ol et wEH e 259 FE0F 92 ¢ leE
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