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EVALUATION OF GEOGRAPHIC AGGREGATION
OF BLADDER TUMOR PATIENT IN OSAKA

Takashi Harapa
From the Department of Urology, School of Medicine, Kansai Medical University, Moriguchi, Japan
(Chairman: Prof. H. Shintani, M. D.)

Chemical carcinogens as causative factor of the occupational bladder tumor were found nearly
a century ago. However, spontaneously occurring bladder tumor would not cease to appear despite
many efforts of thinkable preventive measures. Geographic epidemiology play the most important
role in such situation to detect more precise causative factor in environment. But conventional sta-
tistical method is not good enough to ensure any chie for the problem when epidemiologic study was
done in a highly industrialized and densely populated large city. There are millions of people in
a small plane, and bladder tumor patient can move one urological clinic to another freely under present
medicare system. These circumstances make it difficult to continue a long term follow up study for
some specified case for years.

On the basis of recent report of the Bladder Tumor Study Group in Osaka, 1977 to 1978, a new
test for significance of geographic aggregation of bladder tumor patient in restricted area was exa-
mined. The test employed a technique of Monte Carlo simulation and cluster analysis of events.

A new computer program for this purpose was developed in our laboratory and compiled in FORT-
RAN language. Then tabulated data were processed by FACOM 230-O82/VS system.

six areas in suburbs and 26 in city zone, incidence of bladder tumor on both sex were categorized in

In thirty
five hierachies as mean value of the whole area represents median of the distribution. A successive
calculation which compare real number of patients in identical area with expected integer value of
each concordant category pairs, can reveal aggregation of the bladder tumor patient in Osaka Pref..
At the results, significant concentration(p<<0.001) of the patients was found in city zone with high
incidence, and moderate clusters were observed in adjacent suburbs at the same time.

The test will give not only distinctive interpretation of geographic pattern of the disease but a

tool to approve statistical significance of distribution.
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Table 1
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HAEX 768 18.2 18 14 4| TR W 1,220 98| 10 121 30
B KX 258 34.9 35 9 RIEES 926 971 10 9 3
X 497 20.1 20 0] NN{mETS 675 2.9 3 2| 23
B K 1,015 138 14 14} 10| PREFTH 1,017 16.7] 17 17| 25
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Table 2. ROEZH (#5721 —K5H)

FFa) — TR % HE
1 0.20920000 E— 03  140%LklE
2 0.17930000 E— 03 120 ~ 140 %K
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4 0.89600000 E — 04 60 ~ 80 %Kil
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0.92700000E+05 0.70000000E+01 0.75512410E—04
0.15100000E+06 0.17000000E+02 0.11258280E—03

0.16580000E+06 0.26000000E+02 0.15681540E—0Q3
0.76800000E+05 0.14000000E+02 0.18229170E—03

0.59600000E+05 0.12000000E+02 0.20134230E—03
0.42500000E+05 0.11000000E+02 0.25641010E—03

0.40500000E+05 0.16000000E+02 0.39506170E—03
0.82500000E+05 0.24000000E+02 0.29090910E—03

0.11840000E+06 0.23000000E+02 - 0.19425670E—03
0.10150000E-+06 0.14000000E+02 0.13793100E—03

[aalifer ol ke o LN | Fo p R RICNIVE § Gl ol

0.49700000E+05 0.10000000E+02 0.20120720E—03
12 0.25800000E+05 0.90000000E+01 0.34883710E—03

13 0.15710000E+06 0.36000000E+02 0.22915340E—03
14 0.90300000E+05 0.11000000E+02 0.12181620E—03

15 0.86500000E+05 0.10000000E+02 0.11560690E~03
16 0.51500000E+05 0.15000000E+02 0.29126210E-03

17 0.38700000E+05 0.12000000E+02 0.31007730E—03
18 0.57100000E+05 0.14000000E+02 0.24518370E—03

19 0.91600000E+05 0.31000000E+02 0.33842770E—03
20 0.15960000E+06 0.28000000E+02 0.17543860E—03

21 0.12240000E+06 0.42000000E+02 0.34313720E—03
2 0.18220000E+06 0.57000000E+02 0.31284200E—03

0.11050000E+06 0.11000000E+02 0.99547500E—04

2
23
24 0.17460000E+06 0.35000000E+02 0.20045820E—03
gg 0.16410000E+06 87.83000000E+02 8.%6203530E~03

0.20270000E+06
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HFTY— HE (%)
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Table 5. BEEMIES (=7) A&e ()
HEE Hils <7 HEE MRy
1 1 2 35 13 14
2 1 4 36 13 19
3 1 5 37 15 186
4 2 3 38 15 20
5 2 6 39 15 23
6 3 6 40 16 17
7 3 8 41 16 18
8 3 9 42 16 20
9 4 5 43 17 18
10 4 10 44 18 19
11 4 11 45 18 21
12 5 6 46 18 22
13 5 7 47 19 22
14 5 11 48 20 21
15 6 7 49 20 23
16 6 8 50 20 24
17 7 8 51 21 22
18 7 11 52 21 24
19 7 12 53 21 25
20 8 9 54 22 25
21 8 12 55 22 26
22 8 13
23 9 13 56 23 24
24 9 14 57 24 25
25 10 11 58 25 26
26 10 15
27 11 12
28 11 15
29 11 16
30 11 17
31 12 13
32 12 17
33 12 18
34 12 19

Loic (1, 1) OMSEPIUEA LR LN, XK
mﬁ@%yiﬁwqu;V~vayKi5%bﬁ
DDH T TY —ITiFE 35 8E ROBEREY 5.0%,
1.0% 33X T8 0.1% OEBRETEET S & Table 6
DL O s.

19804

b, BHIE21X b/hSV. p<0.00l OKRETHT T
) — L RBRICHIRERIES S 5 L D & B T X
%.
RPN T [ABOF 7 2 ) —EHERTE 72
54, HEBXY36%WRIC, RMBITAH7 ) —%ik
F9 5 (Table 7, 9). ¢ OFEFE 2 HBENHRICT S &
Fig.3 Ok 5iTis5. $hh 739 —2¢6iL Table8
WWRT KO BROEERY 779 — 3 waxbh
%.
FficeErFon, Y3 ab—varv®ifindE
Table 10 DX 51T p<0.05 DKEETD B EEZE
DRE R EAREENA T I —7 (3, 3) TED
BIA. ChUEHF T Y — 3CRET 2RSS
WERBEDSHEDOND L EERLUTVA.

V@2 HET 5. L RRTHE & ChIcBEd 3 /N
XOMEBICEEORBEENA LN 5130, KIEAFREY
FETT % HDMTER B H B L DO L HIKIL 5 5.

Z ®

T FhRr v Eal— ¥z (Monte Carlo
simulation) [XFENR, IS E¥ HIISATED
BTRHAINTEFHETHED, TITHERLZD
1325 VI HMIC O 2 BB 5 o & o MY
AHBRTHL. BBZOIDODT v F 2 EEBRET 5
FHRIBEFEINTOED, EFLOETZEBNE
DELT, TTTE—RBICAVLNTO A Tv—F
L TEBRFE IR TRIALIT |

D X WEEFHEDOERH T — 2T A EFHEORE
Wb DS, MOEEMEIKSIT 37— 2 BHOE XiT
B A LILBOBETEHS. bbb, BaOiklr
P LIDOEFIC L » TREMED 7 ~ & DHITE TN
W3 gappy data UMELNNT ETHSB
DEBOREEDIZDICEEDOBRRR 2 CiEAT
BLEVTET, BoNRRERLHE TS DT A

LLTDHFIY -7 (1, 1) I3BHAEHITH TEMBED. O LI RT3 512, blind
Table 6. KEIHIC 31} 5 B IRES
CONCORDANT OBSERVED  SIGNIFICANCE LEVEL (1000 TIMES)

CATEGORY PAIR NUMBER OF STANDARD
PAIRS -~ 50TH(5%) 10TH(1%) FIRST(0.1%) MEAN DEVIATION

(1,1) 21 16 18 19 1178 2.38

(2,2) 3 4 5 6 .78 1.18

(3,3) 0 3 3 5 1.08 0.89

(4,4) 1 2 3 3 0.54 0.6 4

(5,5) 0 1 1 1 0.18 0.38
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0.20300000E+05
0.10190000E+06

0.10000000E+01
0.10000000E+02

0.49261070E—04
0.98135420E—04

0.92600000E+05
0.22560000E+06

0.90000000E+01
0.22000000E+02

0.97192210E—04
0.97517720E—04

0.34220000E+06
0.24300000E+05

0.50000000E+02
0.10000000E+01

0.14611340E-03
0.41152260E—04

0.40960000E+06
0.32100000E+06

(0.39000000E+02
0.51000000E+02

0.95214840E—04
0.15887850E—03

0.80800000E+05
0.33520000E+06

0.10000000 E+02
0.33000000E+02

0.12376240E—03
0.08448680E—04

~owloa|ou| s o

0.26961000E+07
0.16770000E+06

0.54800000E+03
0.26000000E+02

0.20325660E—03
0.15503880E—-03

0.14250000E+-06
0.25900000E+06

0.21000000E+02
0.32000000E+02

0.14736840E—03
0.12355210E—-03

0.59700000E+05
0.52300000 E+05

0.20000000E-+01
0.20000000E+01

0.33500840E—04
0.38240010E—04

0.11460000E+06
0.52460000E+06

0.10000000E+-02
0.96000000E-+02

0.87260020E—04
0.18299660E—03

0.27180000E+06
0.79650000E+06

0.31000000E+02
0.12000000E+03

0.11405440E—03
0.15065910E—03

COTD | DO bt | =t

0.13600000E+06
0.62700000E+05

0.19000000E~+02
(0.30000000E+01

0.13970590E~03
0.47846800E—04

0.67500000 E+05
0.99700000 E+05

0.20000000E+-01
0.15000000E+02

0.29629620E~04
0.15045130E—03

(0.10170000E+06
0.96100000E+05

0.17000000E+02
0.20000000E+02

0.16715830E—03
0.20811650E—-03

0.67200000E+05
0.68100000E+05

(0.11000000E+02
0.10000000E+02

0.16369050E—03
0.14684200E—-03

0.17900000 E+05
0.12200000E-+06

0.0
0.12000000E+02

0.0
0.98360640E—04

0.74800000E+05
0.17670000E+06

0.70000000E+01
0.15000000E-+02

0.93582890E—04
0.84889630E—04

0.80900000 E+05
0.89600000E+05

0.12000000E+02
0.0

0.14833130E—03
0.0

DU W N OWI -1 OOUIN W N OW]{ 0=

W WWWW WM DO DD DD

0.50800000E+05
0.91200000E+05

0.30000000E+01
(0.10000000E+01

0.59055110E—04
0.10964510E—-04
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0 C 00>
3 C 83)
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8 ( 22.2)
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36 (100.0)
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EAMEONGER NS Y FIH LT, Z5LED

deconvolution theory H3EY T 6TV 53 DD, —

BTN B L BIZE » TR B,

L TCHE 12

PEEREFI IO TE, AEECBNShIZER
DS AR R 2 52 IR L QOB DI TS
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Tz, HEXCL - THRREBRREDER
Mg, BA S HEBAEORBIC X - T~ 2 I
HBEDNS Y2 2HELS 0L THS.
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Table 9. BRESHIRST (=7) #e¥ (7

BRI OREICRLUT, CCTONRIZEYT Y
raEck 53 b, RMBRaEw T Iy —~licE

P &:3 iR =T #HE BT PESFERAEH L, ChIC AT %R U TCHERHE
1 1 3 35 14 15 K, CHEEBHEEDEPL 7 BREZRD S
2 1 4 36 14 16 zZE3TED. THULTHRE N4 BRDEH D, £R
: 2 3 8113 1 OHBEKUECOPRHE GEPIED 2UWETHC & b
5 3 4 39 186 17 BTHBY. UL, FRIEEOHBRYZNHE
6 3 7 40 17 18 VTG 5 Ba, Vot AREEAE Y 2 75 & DR
g 2 g 3% g ég P STNB E, ErFhLVREEYS HEIMHT X
9 4 8 43 19 23 R EDEITIIEA EOZEIDBN D EBDNS.

10 4 9 44 20 21

£5

TR W

12 1 4Tz 30 KRR TTE T I51T % PR R SRR &

15 7 3 o 21 29 U TARIRRF T DB BRIESS B O BB 2 ML

16 711 50 21 24 Tz, HEERIR Sy BURR Z 3k % 5 RO » 7 =Y ~iT

T Y el 2l 28 HFL, HEOHTZRELL. ey hvny

19 9 11 53 22 925 T2l —¥ g VT o THRE OISR 2 HREL
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Table 10. REFIC BT 5 EEERES
CONCORDANT OBSERVED  SIGNIFICANCE LEVEL (1000 TIMES )
CATEGORY PAIR NUMBER OF STANDARD
, PAIRS 50TH(5%) 10TH(1%) FIRST(0.1%) MEAN DEVIATION
(1,1) 0 0 0 0 0.0 0.0
(2,2) 1 1 2 3 0.37 0.55
(3,3) 15 14 16 19 8.8 1 2.6 0
(4,4) 5 6 8 10 319 1.6 4
(5,5) 6 12 14 17 7.2 8 2.44

b AN Sy AP N B VR MEP Ny
THREITR T 2 BEERREORR 2R T 556, /8K
FE SN D & D7 - HRHERFES AT ITE A

THhAT E%RLIT. 5EBILESTHETOIGH 21
FFLIz.



R : BEVER - SR 561

BAETAZCHRD, FREICH L THROMB AL
FHRICERSE O LET.

BITEE AR ERHCE U CRETARE N ES TS
By RIRBERIR PR BRI SN 1R, EPnie
FRC DN TRBREED L ATBREEZTFHEZLER
WRZHEN, S 2MBEEY 7 Y= 7ERICE L CENE
Hey2—RH B, EEEFTERLIEOHRISS» T
LEWERT 5.

X [

1) Hueper, W. C.: Occupational and environ-
mental cancers of the urinary system. 1, 465,
Yale University Press, London, 1969.

2) KEBEPHERITTS | KIS IEST 9¢ X ] &

(I), WRAE, 23: 445, 1977.
3) Knox, G.: Epidemiology of childhood leukemia

in Northumbarland and Durham. Brit. J.
Prev. Soc. Med., 18: 17, 1964.

4) RASRRIS - ZEBHBES - SHUMER | FECHEHCES
T3 2y v REDOHE, Afixes 32: 677,
1977.

5) KEFRZ « HREHE - FARMUE - KETLE | 5R
HIREREOFEERERE, Bf#ES:E 34 512,
1979.

6) BEFR = F A BEEY T A~ s,
2% p. 245, KzEAE, R, 1977.

7) BE B BAREB E#EEerFhonE 1
2%, p. 132, ZJbHIEN, B, 1978.

8) Hff W -BB—F -HIBZ 278 Ve R
BT, BEDHWH, 110: 945, 1979,

9) KFRZ -BREHE: v 2~ a v 8B,
SCRERETINE (A) BB, Hm 1979

(197912817 B=A)



