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F1 EEFZOERCET AR (BREOREER T 5EH)

JEEREHIX WECPNL75  WECPNL80  WECPNLS5 & F
m&EH 203 A (100%) 202 A(100%) 119A(100%)  91A(100%)  615A(100%)
R B 88(43.3) 83(41.1) 74(62.2) 49(46.2) 287(46.7)
SEHEE R (B 51.8::0.97 50.3+0.98 58.4:1.25%%  55.8:1.46 52.940.56
A ** 87(42.9) 78(38.6) 83(69.7) 50(54.9) 298 (48.5)
B B X ** 20( 9.9) 81(40.1) 45(37.8) 30(33.0) 176(28.6)
31F—HRBESHE5* 200 9.9) 123(60.9) 91(76.5) 62(68.1) 296(48.1)

B HIK W 104E L) s 5+ 20( 9.9) 188(93.1) 106(89.1) 87(95.6) 401(65.2)
Bt cRERERD b ¥ 47(23.2) 88(43.6) 44(37.0) 33(36.3) 212(34.5)
HOWKOBEED b ** 9( 4.4) 13( 6.4) 26(21.8) 15(16.5) 63(10.2)

SRR OB BT 5 2 RE Y P<0.01
ot M p<o.01

JERREHIR & DERSE D 4 5 1 Dunnett © LSD  $$ : P<0.01
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FEEREHIX WECPNL?75 WECPNL80 WECPNLS5
(A TEE] ,
BRELSHIER hm ¥ 8 A(3.9%) 112A(55.4%)  80A(67.2%) 69 (75.8%)
F LR T OABHE i 9 (4.4 ) 106 (525 ) 78 (65.5 ) 69 (75.8 )
7V EDEERI DI T i (04 ) 19 (94 ) 2t ({76 ) 11 (2.1 )
DEEDHT & B 7 (34 ) 78 (386 ) 69 (58.0 ) 59 (64.8 )
ROREY T 54+ 9 (44 ) 19:(94 ) 19 (16.0 ) 14 (15.4 )
RERRAVT D B Frr 2 (10 ) 27.(134 ) 31 (261 ) 2¢ (264 )
B} o K h AT 3 (1.5 ) 36 (17.8 ) 40 (33.6 ) 40 (44.0 )
E 2 BHORENTE 2 (10 ) 30.(149 ) 27 (227 ) 26 (28.6 )
DREmRgEER]
B OFIE Ve y &35 7 (34 ) 35 (17.3 ) 38 (31.9 ) 34 (87.3 )
BansiE U< 7 %% 0 (0.0 ) 6 (3.0 ) 8 (67 ) 8 (8.8 )
ManE LS s (LB D EETn) 1 (05 ) 19 (94 ) 22 (185 ) 18 (20.0 )
iRy Ae 2 (1.0 ) 44 (218 ) 45 (37.8 ) 55 (60.4 )
B By B 4 (20 ) 36 (17.8 ) 24 (202 ) 19 (209 )
PR — L p ¥ 1 (04 ) 6 (3.0 ) 13 (10,9 ) 10 (11.0 )
PRI I B ¥4 2 (1.0 ) 22 (10.9 ) 23 (19.3 ) 23 (25.3 )
D X HVEH PR 6 (3.0 ) .23 (114 ) 20.(16.8 ) 13 (143 )
WAPCTHL R 7 (34 ) 20 (10.0 ) 22..(18.5 ) 18 (19.8 )
[ & AR ]
LIES S F2R S L i B ¥** 0 (0.0 ) 14 (69 ) 16 (134 ) 18 (19.8 )
FHDVR R 3 (15 ) 17 (84 ) 12 (101 ) 12 (13.2 )
HIE b i 0 6 (30 ) 20 (10,0 ) 15 (126 ) 11 (12.1 )
R Tn o fo*** 5 (25 ) 16 (79 ) 23 (193 ) 14 (15.4 )
DHEVHT B 4 (20 ) 9 (45 ) 5 (42 ) 5 (55 )
DECRTE (D LbHEET)T 17 (84 ) 33 (163 ) 26 (21.8 ) 18 (19.8 )
o 13 (6.4 ) 29 (144 ) 22 (185 ) 23 (25.3 )
)= e S : 22 (10.8 ) 40 (19.8 ) 25 (21.0 ) 20 (22.0 )
Vi 4 (6.9 ) 35- (173 ) 28 (285 ) 18 (20.0 )
Bt B P gk CiEs (1) 12 (59 ) 13109 ) 12 (13.2 )
f=olaid B ** 2 (1.0 ) 11 (5.4 ) 8- (67 ) 7 (1.7 )
Mgt h (D LD DG 12 (59 ) 37 (183 ) 23 (19.3 ) 21 (23.1 )
BERD I 3 (15 ) 13 (64 ) 7 (59 ) (88 )
BB OF T 1 (05 ) 7 (35 ) 5 (42 ) (33 )
BBOTFHE (D UHBEaT)*** 3 (15 ) 18 (89 ) 17 (143 ) (10.0 )
LA B T B 6 (30 ) 22 (109 ) 17 (143 ) 14 (15.4 )

FREREHIC & BHHIX ok & DRI % 2 HE (Yates OFHIE)
*1p<0.05, **: P<0.01, ***: P<0.001
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#®3 BELVAAHOTRLOER (08D 4 50 5 BIEER) OFHRE

FEEREHLRK WECPNL?75 WECPNLS0 WECPNLS5

[AREE]

BEENEEE D W 0.37 2.61 2.91 3.03
F R OFNEE 2 0.38 2.61 2.91 3.08
TV EDEBRRP T 0.28 1.14 1.31 1.09
SENHT BB 0.35 2.94 2.71 2.94
RORET 5 0.48 1.09 1.43 1.31
MERR A & d % ** 0.21 1.09 1.58 1.51
W D DBLTFIEFE 0.27 1.41 1.94 2.32
ELEPFENTE I 0.21 1.17 1.61 1.77
A& FIEREIR ]

BRI OEC FE , LT H™ 0.43 1.32 1.80 1.95
JamE L Inh** 0.12 0.49 0.81 0.74
P YA 0.25 1.49 2.03 2.36
WB LB L 0.56 1.18 1.45 1.69
BEMRR— T 5% 0.16 0.54 1.01 1.01
R T B ** 0.28 1.04 1.35 1.59
foSok S AR 0.42 0.97 1.23 1.20
BHRCH B F 0.49 1.10 1.56 1.43
[B=gesinintihl

LIES S EMRBHLL h ™™ 0.14 0.83 1.32 1.37
BEAR 0.40 0.90 1.05 1.02
HIR b aid 5 ** 0.40 0.84 1.07 0.93
FHGEL I ot 0.38 0.82 1.36 1.19
BDEWIT BT 0.33 0.69 0.81 0.81
R F* 0.87 1.36 1.47 1.76
)=F el S 0.93 1.42 1.47 1.46
A 0.87 1.81 1.53 1.54
bt ¥ Fagn** 0.30 0.66 1.10 ‘ 1.02
Bl H35 2% 0.29 0.69 0.85 0.84
BT NF 0.26 0.64 0.80 0.73
BIBOTRT A 0.35 0.89 1.03 0.93
FRABLTHAH* 0.45 0.84 1.11 1.08

Kruskal-Wallis test ** : P<0,01
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®4 EEFOERERMOBKMBIRH (FL) & Spearman DIEMARRIFREK (£T)

T 5

BEV-~r WG F b e BENN BRUERE  Homg
RV 0.05 0.08** 0.28%* 0.54** 0.16** 0.14**
M (B 0.07 0.12%* 0.12%* —0.03 0.04 0.12**
SER 0.15%* 0.14%* —0.18** 0.18%* 0.18%* 0.18%*
BENREHK 0.22%* 0.11%* —0.14%* 0.45%* 0.19%* 0.03
BT 0.48** —0.02 0.17%* 0.45%F 0.19%* 0.09**
ER RS E 0.13%* 0.05 0.12%* 0.19** 0.18%* 0.12%*
HoK&, 0.19%* 0.14%* 0.19%* 0.04 0.10** 0.11%*

to BigiE— PR ER S
FHBEREOBRE *: P<0.05, **: P<0.01
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®5 T RRCBIT RN 2 RE— Y 7 A OFER LB VLA ERORIENR REHEEE

gpign  WECENL  WEGENL - WECENL g (i) ‘el BEEWIC BGSERE HoM%
CERTE]
HELSHMEMDIC g gpee g g7 0.15 0.13 —0.06 0.03 0.97%* —0.01 0.97%*
<
%‘é;gf\’*ﬁ‘ 0.57FF  2.02%* 0.26* 0.11 ~0.08  —0.02 0.20** —0.01 0.15*%
Z{Y EOBEBRP o 1gur 0.68** 0.04 —0.11 0.05 ~0,08*% 0.12*% 0.09 0.25%*
LRGSR 0.54% 1,55%% 0.33* 0.26 0,04 0.01 0.32%* —0.02 0.25%*
RBEET 2 0.13%* 0.42%* 0.22* —0.02 —0.02 —0.01* 0.11% 0.07 0.30**
RERAHT Hhb  0.22%F 0.74%* 0.33* -0.01 0.01 —0.04 0.11 0.05 0.34**
Do D DB g gouk 0.87%* 0.49% 0.34* —0.03 —0,09%*  0.24%* 0.01 0.37%*
AN )
> =3 $
ﬁ%ﬁ’?méﬁ“ﬂ 0.31%* 0.66** 0.37%* 0.19 0.00 —0.12%*%  0.21%* 0.06 0.51%*
CRERaREIR ]
Feye 1
%&%&5?}2 BILEE  gogkx  gpar* 0.35% 0.10 —0.05  —0.04 0.21%* 0.09 0.36**
BarE LD 0.14** 0.29%* 0.23* —0.01 —0.02 —0.01 0.07 0,02 0.24%%
CENTAS) 0.36%* 0.95%* 0.40%* 0.37% —0.04 —0.07 0.25%* 0.05 0.44%*
WHWSTS 0.19%* 0.50%* 0.21* 0.24* —0.14%*  —0.02 0.08 0.02 0.45%*
HRBE—-T5% 0.17** 0.28* 0.37%* 0.07 0,02 0.01 0.08 0.06 0.25%*
REECI D 0.20** 0.58** 0.23* 0.25* —0.06 0.00 0.12* 0.05 0,33**
EOXNEN 0.12%* 0.40%* 0.17 —0.02 —0.07 0.05 0.08 0.08 0.31%*
B CEEYEET  0.15% 0.44%* 0.39%* —0.17 —0.06 0.03 0.12* 0.06 0.24%*
okl
EREHLLD  0.24%F 0.60** 0.39%* 0.01 —0.02 0.00 0.07 0.03 0.28%*
B FE FRT5 0147 0.30%* 0.22* 0.11 —0.04 —0.01 0.09* 0.10*  0.23%F
BEAYE 0.13%* 0.37%* 0.15 —0.04 —0.11*  —0.08**  0.09* 0.07 0.33%*
Higbad5s 0.14%* 0.30%* —0.01 0.01 0.00 0.06* 0.07 0.02 0.52%%
EAEL ot 0.27** 0.32%* 0.26* —0.09 —0.05 0.07**  0.06 0.10%*  0.72**
BDEVHTS 0.10** 0.26** 0.07 —0.02 —0.11**  —0.03 0.09* 0.03 0.30**
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A FIELD STUDY OF HEALTH EFFECTS OF AIRCRAFT NOISE
IN ADULTS AROUND KOMATSU AIR BASE (1998)

Makoto HATTORT*

Key words: Aircraft, Noise, Health effects, Hearing impairment, Complaints, Questionnaire

Objective To ascertain the effects of aircraft noise on complaints about life disturbances and on psycho-
logical and physical symptoms in adults around Komatsu air base.

Methods From April to June 1998, a questionnaire was answered by 203 persons (from 89.8% of famil-
ies) in 2 areas without aircraft noise, and by 412 persons (from 89.09 of families) in 5 areas with a weight-
ed equivalent continuous perceived noise level (WECPNL) of 75 or more. The questionnaire covered age,
gender, work location, noise exposure time, past experience with noisy work and ear disease, complaints
about noisiness and life disturbances, and psychological and physical symptoms. Multivariate linear
models by JMP (SAS institute Inc.) were applied to analyze the relationships between the above factors in-
cluding noise level and complaints or symptoms.

Results Subjects in the areas with noise had more complaints about noisiness than 5 years before,
although replies were less in areas without noise. Subjects in areas with a WECPNL of 75 or more had
more complaints and symptoms than those in areas without noise. Moreover, subjects experiencing higher
noise levels gave higher responses for most of complaints and symptoms.

The JMP linear models showed that aircraft noise was positively related to complaints and sym-
ptoms after taking the effects of age, gender and past experience with noisy work and ear disease into con-
sideration, Higher noise levels and longer exposure times were related more strongly to most complaints
and symptoms.

Conclusion This study shows that aircraft noise with a WECPNL of 75 or more is related to various com-
plaints and psychological and physical symptoms in adults around Komatsu air base, after considering the
effects of age, gender and past experience with noisy work and ear disease, It also shows that higher noise
levels and longer exposure times are related more strongly to many complaints and symptoms. The results

also suggest that responses to aircraft noise have become more severe than in the past.

* Johoku Hospital
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