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Conventional map of upstate New York, Each dot represents one case of Wilm's tumor
reported to the New York State Cancer Registry, 1938-62.
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Population-by-area carlogram of upstate New Yark. Compare the shaded regions
and disiribution of dots representing cases of Wilm's tumor with those in figure 1.
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F1 MBI AL & RS ERI Y B BEMT

Predicted Percent Increases in SMRs for Lung Cancer Associated with Areal

Environmental Variables

% increase Tsiandard error

Variable Male Female

Urbanization status Ward vs. county 69+59 21.4+8.2
City vs. county 3.1£50 13.4*+7.0

Population density per 1,000/km’ increase 0.8**+0.2 1.0%* +0.3
Sea coast-ﬁShing Fishing port vs. inland 144*+17 8.6* =24
port Sea coast vs, inland 6.27*+23 44+3.2

Engel’s coefficient per 1% increase 0.9**+02 1.0**+0.3
Air pollution High vs. low 13.3**£25 iL8**x3.5
Mild vs. low 63**11.9 5.3*+2.6

Tobacco expenditure per 100 Yen increase 1.2**X0.5 —0.2x0.7

* 0.01<P<0.05 *%x P<0O0L

#2 THETABC & 7 BURERNEGHA S MROHES D

TABLE 9-2 Standardized mortality ratios for lung cancer by urbanization status in the
areas with and without metal mines, metal refineries and ironworks

- Male Female
Urbanization {I_ndlllstrial Nur;lfber
status acility Observed Expected Observed Expected -
areas deaths deaths SMR deaths deaths SMR
Ward Metal refinery + 9 2,712 2,355.3 115.1 1,165 905.3 128.7
- 85 17,868 15,471.1 115.5 7,192 5,875.3 122.4
City o 35 5385  4,914.2  109.6,, 2,09  1,901.9  110.3,,
- 592 44 457 44,403.7 100.1 17,343 17,319.6 100.1
Town + 18 203 200._4 146.2, . 76 78.1 97 .4
- 1,960 24,729 27,389.9 90.3 8,924 10,427.2 85.6
Village + 2z = 24.3  127.8, 7 9.1 76.9
- 587 2,869 3,643.1 78.8 1,060 1,351.6 . 78.4

V¥ 0.05>p>0.01, ** p<Q.01



%3 MBIl 7 BB & BHEFEY & DOBAR
#3a MERNKTETR OB L OAD

BRIKHE WME® A 0O
(uR/h) (6GF0504F)

13373 ¢ 1 =15 39 2,790,818
EER  76-105 39 2,885,787
FARER  106- 3% 2,230,300

gt 87 7,906,900

3 b EREHR L ~<LRERE(LFEC L (SMR)Y  BHED 44—58 £E

% (EEEH 23,734 24,1085 0.98 692  663.3 1.04
migER 30,110 31,128.1 0.97 922  884.0 1.04
HisERE 27,049 27,7713.4 0.97 157 18t.1 0.97

X {EEE® 18,064 18,640.2 0.97 525  523.1 1.00
g 23,084 24,316.2 0.95 . 742 704.6 1.05
BREs 20,712 21,280.9 0.97 621  608.0 1.02

x  P<0.05



F4  BENEAREARC B sEBIR & EROEOFER

No. of areast
Definition Male - Female
: SMR 2 120 and significantly (P < 0.05)
High SMR # gn Y
'8 group higher than national average 12 4
Low SMR group SMR < 80 and significantly (P < 0.05) 155 50

lower than national average

* SMR: Standardized Mortality Ratio.

T Wards, cities, towns or villages.
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gey | op |AEADHE L (RBHI4~535)

MATHE | (A} ;ggj;ugﬁﬂ R | SRR
Bxl B %

teiaE)
B % 42,880 23.2 60 12]§74.9 97.8
BB |40, 121 68.3 12 4| 105.4 104.2
& | 500 53.1 1o1|272.7 69.7
* B o7 3,813 25.6 8 2[143.2 100.9
B4 H)| 3138 22.1 6 2[126.2 122.6
& P AT 5,91 21.4 11 2[137.6  66.0
L% BT| 5,990 54.2 13 4[157.0 53,3

[

el 5,828 70.3 12 6[135.6 208.8
(HHR)

- B8T |16, 393 22.6 18 7|157.2 148.4
BB ET| 7,851 43.9 21 4206.2 97.9
% NI BT |6, 105 .6 21 9]/13+.8 152.0
FE BT (10,312 49.0 16 1[139.8 21.2
¥ i BT| 6,156 3.6 15 1[208.0 36.3
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Bt LAty [k INE 3] 14 Lo
B & | 1| 4] L6

BRDR - Tyfomie| #IRLla 3| 13| 100
iz (1.08)
[ . 3] 5} 260
, (2.80)
HURKEETR-| BRUA | 45| 46| 1.00
Tk {4.57%)
m & | 4| 21| 209
(9. 56**)
it 98 | 103
REEAKA , <M 2.07*

O IRRERE - MRLARCHT BA » X

REEAE A+, <HEOEE L Mantel-Haenszel 0 H i -
[ - -

O.R. o 5 XH, * p<0.05, ** p<0.01
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Relation belween L, and PSE, and regression lines bétween them of each noise source.
1t is found that L, is a good measure af the loudness of various kinds of noises as a first
approximation. However, there is a slight, but systematical deviation from Lyq in PSE's
of some noise sources, which suggests that some factor should be added to L,, in order
to decide 1he permissible level of these noise sourees.
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Table. 1

®H 1 B 2
MEAN (sD) MEAN (sn) 1/3 OCT. BAND
NOJSE LEVEL
CF = 3000 Hz d3SPL dBsPlL .
HF = § Hz2 1.1 (6.1) -4 % (4. 1) 6.4 dBSPL
i 5.8 (6.8) -1 (4.0}
3 1.8 (5.6) -5.2 (7.8}
? §.8 (5.0) -1 (3.3)
5 1.3 (8. 0) -b. 5 (3.9)
1 1.1 (5.9) -5, 5 (5.2}
L T.1% (1.2) -7.% (4.1}
] (] (5. %) 5.8, (5.2)
10 1.4 (5.4 5.8 (4.4
MEAN 1.1 -7.0
CF = 1000 Hz
MF o+ b Hz 25. 1 (2.5 8.4 ta.8) 8.5 dBSPL
4 4.8 (4.4 10,7 (3.5}
1 25,7 {2 10.4 (3.8)
H 15.9 X} 9.5 4. %)
3 4.1 | 10.6 (3.1
7 25,1 (3 8.8 (3.2)
§ 1.4 [ 9.8 (1.8)
3 15.3 (4 9.8 (2.5)
1 6.1 (3 1e.8 (3. 8)
20 16.3 (3 8.8 {4 1)
MEAN 15.1 P11
CF = 500 Hz
MF = § Ez t9.8 (3.7} In. 1 {1.9) 34,5 dBSFPL
[ . 28. ] {1.8) 11.% {1.3)
3 29§ (1.9} 8.0 (4.2}
H 1.3 (2. 4) 17.8 (3.0}
b 214 (2.7) 11.12 (3.39)
1 26,9 (2.3) 7.4 {d4.2)
1] 28,1 (2.19) 1.1 {4.3)
9 18.12 {1.38) 18,0 (3.3)
10 9.5 (z.1) 18. 6 (i. 1}
MEAN 8.4 11.9
CF = 250 Kz
MF » 5 Hz 1.1 (1.4) 1.1 4.1 15.6 dBSPL
] 1. e (1. 3) 228 {2.46)
3 31,8 (2.5} 21.8 (2.5)
H 1.0 (2.8) 22,2 (2.39)
b 31.% (2.%) 2.4 5)
1 3ic. 0 (2.4) 1.3 1)
8 31,4 (1.7 17.4 z)
9 10, ¥ (2.2) 1.4 [
10 1.8 (1.8) 12,1 .8
NEAX 11,3 22.1
CF = 12% Hz
MF = 5§ H2 455 {(1.4) 8.5 (s {1.0 dBSPL
§ 3.0 (31.5) 29,5 (2
! il {2.4) 9.5 {1
' 3.8 {3.1) 10§ {1
L} (5.0 (2.5) 1.2 (
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59 dB(A) B LT . 30 A THREIRIE L,
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Bk h 25— oW, 1, MTHE. ABRSEEASEML . 2 57— 22, 3, REMHH. EEERESITEIEB L UG K
UHTD L7z o ANRRIEOEENHI >HF OROEHEOHFEIZR LA L D54 -5 D
LHOBETH 5 . DT, BR/ICL D RF—H, 2, REM, M & OBEIRFSTEEASIEML |
27— 21, 8. ABRMEEE LU S %D L1z o REMBIOBIIN & IHORDASEII 45, £ OftED
15 A — 5 OEHEBIETH D o F 1B CTAIRBIESER Licht, Thichihd L T EHNEE
B (L BN, L858, 353 nEUBNIR 1) TR FEBECTENTRL A o2 IKR(L
LTW3, 5. SHEAOTENIIRRIL. 251 KRB L T | AR h o2 TE{LERHI
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4 ZOYIRE~DLeq 53 dB(A) DIRFE T 4 Zd < TicHhili L ABBIR 5 A — 5 O LIZIETEIC £
2R F— SWEMTOBEFHINZS T T BEPHIC REROZRED LD o —F . HEREK~DLe
q 5% dB(A) DIRE TR . HBHNTR 7 — V3 HOASERICHIL, COEFLNVTHDTE
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Table 1. Comparison of sleep parameters between noise-exposed and control
nights of the four students; A, B, € and D.

Subject Noise Stage, % SL SS  Swave Subj.
exp. sleep
# W 1 2 3 REM MT min. /hour %

A - L6 10.6 7 2.6 10.6 0.5 8 6.2 3.40 2
+ 2.4 11.4 4 39 1.9 19 B 9.3 3.8 1
B - .1 6.3 526 18.8 13.6 4.2 .12 13§ 9.52 1
+ 31 7.8 57.2 9.t 7.1 66 20 12.7 487 2
c - 10.4 3.6 6595 48 11.4 43 1 162 480 1
+ 12.8 8.9 57.2 4.6 11.2 5.3 24 165 4.18 2
D — 0.7 147 60.4 5.1 182 %9 5% 12.2 3.92 Z
+ 1.5 63 60.8 49 20.7 5.8 4 146 °3.68 2

W: waking, REM: rapid eye movement, MT: movement time,

SL: Sleep latency, SS: Stage shift.

#: the Lso, Leq and L5 of this traffic noise exposure were 47, §3 and 60
dB(A). respectively.

Subjective sleep was classified into three categories.

1: good, 2: moderate, 3: poor



Table 2. Comparison of sleep parameters between noise-exposed and control
nights, three nights each, of a subject, K.

Subject Noise Stage., % SL SS  &wave Subj.
exp. sleep
t ¥ 1 2 3* REM MT min. Jhour %

X — 45 7.4 2.6 0.5 234 1.8 33 7.0 84 2
— 8.2 13.9 60.6 0.7 206 0.9 21 7.1 |
- 3.5 6.2 50.6 0.7 28.4 16 20 58 1.18 2
+ 12.4 10.2 58.0 0.2 17.7 1.5 5 7.0 30 3
+ 50 4.8 59.2 0.2 22.0 &7 81 6.9 500 2
+ 30 67 B89 0.2 19.3 1.9 15 58 1.3%5 1

W: waking, REM: rapid eye movement, MT: movement time

SL: Sleep latency, SS: Stage shift. .

%: Statistical difference was found only of stage 3 percentage between
noise-exposed and control nights using Mann-Whitney test.

#: the Lso. Leq and LS of this traffic noise exposure were 53, 59 and 66
dB(4), respectively

Subjective sleep was classified into three categories

1: good, 2: moderate, 3: poor
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(REERD) BRI TH - F: (R1) » R+ 8 6 14 (40.0%)
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B, BXU AEPGREMVEM &3 HABWATRAT - 1SR . FRephia-wr dvHHHERE LECGATR.. B &
UFAEPGR & OSBRI S hic (R2) o 2T BEB>VLWTREESEBERE BV THIRE
{tfbﬁﬁﬁﬁzm FIUEE - RFRFARICH 2 FSB 0, BIU EOERREMNEVWSOREH &b
FRINEROENIEFER RTINS L Eh o, BESED ABGRIC >V TIRBLIRRE ONE
HhsteRishz, |
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Tet4 BE& U SEDRAFI-ATOHHEEE LB L/ & 2 A | 1L 0SAEPGR CRASTRIRIANRR]) B
AT GRREERDERD &0 ERICED -7 (B3) o $7bb . SHEIC L v ERERY
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4. 4 THEESEOAEPGR

HEEEEENE L C LITEEEENO APPROBHEI LI L & & A | Fhi% ORI
BRGSO ETT I EBHBNTH -7 (H4) o $ROLL, PHETALES . TR
R EEGERERE T TR R ook L THEEREH TRIAEEERL . RGO
BAHO T HE T &2 (p=0. 0001) HiBw 5z (F4) o —F . "MP [ -Neuroticism
EBEE TN 2RSSO ECIHE (sensitivity) " BAUCX D AMEEBREERE 2 B
CRUTREIRRBRIS OB (AEPGROWN) EHB L7 | HRIZIED SNEh -7 (R5) o

#£2 bR ERE R B AR & 3 A SR st
i AR{RE (N=108)

15 NE EPI DOPA
i

204, 0. 149 0,034 -0.033
60 0.1217 0.074 -0. 304
10 0.323 0,074 1. 204
0% 4% 0. 660 0. 000 0. 000
i3

5 -0.003 -0,014 1.179
Arhik 0. 000 0, 000 0.000
ECGRRR

i3 -0. 451 0.035 -4, 845 *
ks 0. 000 0. 000 0. 000
MmE (1)

ER -0. 082 -0.019 -0. 266 -
BRI 0.000 0.000 0. 000
AEPGR (2)

I 0,423 % | 0.041 0. 468
i -0. 051 -0. 005 -0. 689
[ #%% 0.000 0.000 0. 000
* 1 p<0. 03

(1)¥HOSHR

()1 :0.92 1M:0.75s <0.9M: <0.9
¥+% : reference category
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3 3T R OB (£s.e) Y (=100)

AEPGRD71" - NE( 1 g/hr) EP!{x g/hr) DOPA{ 1 g/hr)
(1)1. 0 S AEPGR 1.8440. 27 0.1840.04 J 8.10-1. 26
%
{2)0. 9=AEPGR<1.0 1.26+0. 21 t+ {0.08£0.03 % 6.19+0.97
%
(3)0. TS<AEPGR<0.9  1.05%0.18 0.07+0.03 ——— 5.07+0. 80
{4)AEPGR<C0. 75 1.08+0.18 0.08+£0.08 — 6.144+0.79
% : p<0. 05
(1) : @S, . MEZFEE L S
(2) : ECCHRRRES B RS
- 150
o l RO} u.—.*l
1.00 |—g=s 1 T-—L— —LT?
/,://‘I/.—_.—.—-‘ .
. —/ n}m L MALE(N-15)
Fem =)
0.50 bot -ﬂl
vor®? 35 %° 9.12'2‘1515-19‘3'2121-2?'2;7-30

K4 : SRERIREIRIBRIC O 2R

4 : THHEEEER L MR O EREIRRIBRIC O
BKfE (AEPGR(MAX)) DM (£S.E)

CONTROLS PATIENTS SIGNIFICANCE
(¥=19 (N=8) OF DIFFERENCE

AEPGR(MAX) | 0.719 (£0.03) 1,533 (+0.10) P=0. 0001
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S 1RO RERARERIBUL (AEPGR (MAX)) OTHE (£s.e.)

SIGNIFICANCE
N AEPGR (MAX) OF DIFFERENCE

Neuroticism 1 5 1.414 (£0.30) NS

2 3t 1.730 (£0.40)

sensitivity 1 5 1.733 (0. 28) NS

2 3] 1199 (X0.38)
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LULE . PHERERIEE N OAEPGR (MAX) iR IURIRIG 2 e MBI & B FIC R b | WARIEERT C
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BRIROLE., #7307 3 v ORISR EBVBTEL S,
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COBEERV . SROBEIR, EFETR, b) £00TR, o) FEHE, d)ZDMhoER, o
AR ESESY) |, —EE, O BBE V1 ZEET) 8L, OB
EATHOE - MITERETE) 3, MERSCERLLOTHD, NI 5D 2ES /NENDT,
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EEEBHNRIILEOUKICET 5, 0, AFEOSTROAOKESE, AOWHSLHO
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Pi-inciple component 2

Fig-3

Principle component scores

of demographic characteristics
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O Outer zone (C in Fig.3)
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Table 2

Analysis of-variance for AIRSCs among central, middle or outer area in terms of kinds of noise

Zoning by regional characteristies

¥inds of noise A) Central area B) Middle area C) Outer area

(n=36) {n=T78} {n=6Z)
Registered factory 28.2 21.3 27. 4
Unregistered factory 91. 4 5.1 28.6
Registered construction 49.1 7.4 3.0
inregistered construction 63.2 21. 4 7.8
Commercial activities 95.6 60.2 . 2T1.8
Neighboring household 44.2 20. 4 6.3
Road traffics ‘ 6.0 3.5 3.9

N.S.
A>C, BOCH¥*
A>B. ADCEE

A)B)ctti
A>ByC¥**
AYByCH¥F

N.s.

- AIRSCs are calculated as values per 10 population. ¥¥% F-test:p<0.001
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Table 3
Analysis of covariance for associatoin of AIRSCs
in terms of kinds of noise

with regional backgrounds

Kinds of neoise Registered Unregfstered Registered Unregistered Commercial Neighboring Road
factory factory construction _construction activities household traffiics
Covariates for 11).07*%™ 11). 155" zz).28** 22). 28%*F 16}, 19%%% 22).36%%* 34).15%
quantity of 12). 38%** 12).17°F 23).10% 25)-. 38%*F 17).07% 25)-.19%
sounds produced 13). 20%* 13).18% 27)-. 267 30)-.20" 18). 5p%** -
in community *’ 30)-.18*% 19).19%
: 21)-.26%
(excluded {14) {(14) (2¢-26, 28, (23,24, 26- (15.20) (23,24 (31, 15)
covariates) 29.51.32) 29,31.32) 26-32)
Demographic 4) 85.1 107. 6 108. 9 90. ¢ 96. 8 92.4 112.9
zoning ®' B} 30.3 105.5 84. 9 97. 1 28T 33.5 85. 4
) 87.5 56. 0 81. 6 16. 7 83,6 92. 7 15.3
(pultiple comparison .S, A>C.BoC*YE A>BY B>C* .S K. § A>B, A>CH*
among three zones) Asc¥ B>c*t
F-value 13, g**= 19, 7EE* 18, 5% 25. 3%%* 25, 4*%* 37, 9¥%* 59357
B square 289 367 598 .. 4217 430 312 079

a)Covariates which significantly coptributed to each AIRSC are shown

vith partial regression coefficients, and

other covariates are exciuded from these models. nunber of which are shown in parentheses. Contents of these

variables are shown
b)Adjusted mean of rank for the above covariates are shown

F-test: ##4p<0.001, #*p<0.0L,

in Tab. 1.

#p<0. 05, +p<0.1

in terms of three zones.
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