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Chronic Aircraft Noise Exposure and Sustained Attention,
Continuous Performance and Cognition in Children
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Objectives : This study was focused on the influence of chronic aircraft noise exposure on children’s continuous
performance, intelligence and reading skill.

Methods : We enrolled 586 children in 4—6th grade of 7 primary schools near air base in Korea. Continuous per-
formance was measured using the computerized ADS program. We analyzed 477 —512 children on the visual continuous
performance test, auditory continuous performance test, intelligence test, and reading and the vocabulary test. Intelli-
gence was measured using vocabulary, digit span, block design, and digit symbol tests of K-WISC-IIL.

Results : The commission error and variability deviation of auditory continuous performance test and reading test
were significantly higher among children in schools with the helicopter noise and the fighting plane noise compared to
children in the low noised schools.

Conclusion : There was a possibility that chronic aircraft noise exposure was associated with impairment of the school
performance. The result of our study also shows chronic aircraft noise was associated with reading ability.

KEY WORDS : Chronic Aircraft Noise - Continuous Performance  Cognitive Function - Reading - Vocabulary - Children.
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Table 1. Noise amount analysis at primary schools
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Az F2¥ SPSS 12.08 o83k Adgled, &
AgHele deof met QLR Brlele RS A%
393, ©%Y IUA B7HE, ADHD-RSele ZAH4,
Tl me F3hA e $A AlRagion, st ADS
AL K-WISC-IIL ¢17] 2 o958 B7tele 4%, 4, +
289, ZAeEl e ¥ ABe FEAREH (ANCO-
VA)ol AMgSIglom, Al T Zhell R Aol7} vehte
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T A5 ool e Aoz Bl
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2587} Lmax 80.2dB(A), B 258 w7} Lmax 78.8
dBA)OIRt:. AF7] v FR) stw F E 258t
Lmax 92.2dB(A)Z 7F¢ 43 thgo2 D 258uE
Lmax 89.9dB(A), C 2581+ Lmax 84.1dB(A) =03
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Eoh &) vy F4e] 258w F 253 Lmax
87.4dB(A) Br} G 25857 Lmax 90.0dB(A) 2 32
U, 5 FdME G 25822 Lmax 86.0dB(A) Bk

Tuesday

Wednesday Thursday Friday

Group Primary school Total (Mean)
11/29 11/30 121 12/2
Control group A school 73.8 80.2 80.2(77.0)
B school 74.4 70.3 78.8 78.8(74.5)
Fighter aircraft noise group C school 739 84.1 80.7 84.1(79.6)
D school 89.9 81.6 79.9 89.9(83.8)
E school 67.8 820 922 92.2(80.7)
Helicopter aircraft noise group F school 87.4 86.2 87.2 87.4(86.9)
G school 88.1 90.0 80.0 90.0(86.0)

Noise Amount Unit : Lmax (The maximum sound level)
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Table 2. Demographic variables of subjects by exposure groups (N=586)

Control group

Helicopter aircraft noise group

Fighter aircraft noise group

(N=158) (N=99) (N=329)
Age (Mean+S.D) 10.78+0.97 10.34+0.88 10.57+0.94 .001*
Sex Male 75(47.5) 50(50.5) 177(53.8) 4147
Female 83(52.5) 49(49.5) 152(45.2)

These data represent meantstandard deviation and number (percent). = : Statistical value by ANOVA test, t : Statistical value

by chi-square test

Table 3. Scores of DuPaul attention-deficit hyperactivity disorder rating scales by exposure groups (N=558)

Control group

Helicopter dircraft noise group

Fighter aircraft noise group

(N=156) (N=92) (N=310) P

DuPaut>19 12¢ 8.1) 9(10.6) 47(15.9) .054
DuPaulinattention>10 21(13.9) 16(17.8) 69(22.5) .085
DuPauHmpulsivity>10 6( 39 707D 30( 9.7) 093
Conners>16 7( 4.5 10010.9 19(6.1) 134

These data represent number(percent). DuPaul :
Rating Scale, * : Statistical value by chi-square test

DuPaul ADHD Rating Scale, Conners : Abbreviated Conners Parent-Teacher

Table 4. Scores of continuous performance test by exposure groups (N=484)

Control group! Helicopter aircraft noise group? Fighter aircraft noise group3 o}

Visual (N=484) N=141 N=94 N=249
Omission error 47.32+ 9.21 47.89+ 7.83 48.10+ 8.84 909
Commission efror 49.23+£11.51 52.86+11.43 52.56+11.21 104
Response time 39.38+10.75 42.32+10.93 38.65+10.45 .056
Variability 44.55+ 8.80 46.80+ 9.66 4620+ 9.81 552

Auditory (N=512) N=133 N=95 N=284
Omission ermor 57.19+20.78 62.24+27.80 67.02+26.08 110
Commission error 61.1424.65 67.88+30.70 75.62+35.08 023
Response time 47.831£15.46 49.40+16.62 45.35+20.66 .208
Variability 526411207 60.60+20.62 57.42+17.65 0017

ANCOVA fest was performed after age, sex, academic level of father, and socioeconomic status were corrected. *

1<2,3

01,243, T
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Table 5. Scores of Intelligence test by exposure groups (N=4%0)

Control group{(N=131)

Helicopter aircraft noise group (N=96)

Fighter aircraft noise group (N=263) p

Digit symbol 9111266 797+3.04
Digit span 10.53+2.57 9.39+3.19
Block design 9.82+2.79 8.54+3.23
Yocabulary 10.95+£3.15 9.75+3.14

821+285 135
2811275 0585
9.11£3.08 070
9.92+3.44 381

ANCOVA test was performed after age, sex, academic level of father, and socioeconomic status were corrected

Table 6. Scores of reading and vocabulary test(N=477)

Variables Control group(n=138) Fighter aircraft noise group (n=339%) p
Reading test Low difficulty 6.0x0.1 5.4+0.08 <.001
High difficulty 5.7x0.1 48+0.09 <.001
Total 11.7+£0.2 10.3* Q.1 <.001
Vocabulary test Synonym 12103 11.4% 0.2 112
Antonym 12.0+0.3 116t 0.2 339
Total 242+0.6 23.1+ 04 154

ANCOVA test was performed after age, sex, academic level of father, and socioeconomic status were corrected
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