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Tab. 1 Selection of cancer sites and I.C.D. code

I.C.D. code I.C.D. code

Cancer sites 7th revision 8th revision

(1958~ (1968~
1967) 1971)
1. Oral cavity and
pharynx 140~148 140~149
2. Esophagus 150 150
3. Stomach 151 151
4. Intestine (duodenum,
small intestine and
colon) 152, 153 152,153
5. Rectum and
rectosigmoid 154 154
6. Liver 1550051155815 554 :97:7x
197.8

7. Bile duct and gall

bladder 155.1, 156 156
8. Pancreas 157 157
9. Larynx 161 161
10. Lung 162, 163 162
11. Bone 196 170
12. Skin 190, 191 172, 173
13. Breast 170 174
14. Uterus (female only) 171~174 180~182
15. Ovary (female only) 175.a 183.0
16. Prostate (male only) 177 185
17. Bladder 181.a 188
18. Kidney 180 189.0,189.1
19. Lymphatic tissue 200~203, 200~203,
205 208, 209
20. Leukemia 204 204~207
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Tab. 2 Correlations of the geographical distributions of 20 cancer sites mortalities between each two of three

periods
Sex Male Female
Periods T1-T2 T2-T3 T1-T3 T1-T2 T2-T3 T1-T3
Sites
1) Buccal 0.556 0.673 0.476 0.551 0.679 0.519
2) Esophagus 0.932 0.923 0.862 0.937 0.914 0.848
3) Stomach 0.971 0.932 0.934 0.969 0.935 0.928
4) Intestine 0.609 0.539 0.523 0.481 0.562 0.419
5) Rectum 0.606 0.753 0.551 0.545 0.401 0.448
6) Liver 0.906 0.926 0.844 0.856 0.912 0.843
7) Bile duct 0.820 0.814 0.770 0.777 0.795 0.694
8) Pancreas 0.685 0.814 0.694 0.672 0.826 - 0.693
9) Larynx 0.470 0.575 0.497 0.511 0.634 0.521
10) Lung 0.701 0.687 0.655 0.792 0.801 0.616
11) Bone 0.507 0.271 0.232 0.427 0.156 0.163
12) Skin 0.571 0.680 0.499 0.400 0.619 0.331
13) Breast 0.225 —0.200 - —0.212 0.235 —0.183 —0.200
14) Uterus — — e 0.403 0.310 0.424
15) Ovary — — — 0.450 0.432 0.391
16) Prostate 0.406 0.313 0.454 — — —
17) Bladder 0.486 0.412 0.356 0.411 0.629 0.339
18) Kidney 0.286 0.561 0.311 0.812 0.836 0.878
19) Lymphatic tissue 0.846 0.880 0.847 0.645 0.258 0.127
20) Leukemia 0.666 0.540 0.483 0.290 0.402 0.336
T1; 1958~1962, T2; 1963~1967, T3; 1968~1971
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Tab. 3 Factor loadings for selected cancer sites by means of varimax method

(Male)
Factor number 1 3 4 Commu-
Contribution ratio 0.331 0.254 0.310 0.105 nality
Sum of squared 3.213 3.428 2.628 1.082
factor loadings
1 Buccal 0.149 0.819 —0.054 0.152 0.719
2 Esophagus —0.238 0.369 0.242 0.545 0.549
3 Stomach —0.657 0.402 0.200 0.058 0.636
4 Intestine —0.376 0.668 0.221 —0.204 0.678
5 Rectum —0.508 0.552 0.144 0.084 0.591
6 Liver 0.322 0.066 —0.673 —0.018 0.562
7 Bile duct 0.016 0.089 0.822 0.083 0.690
8 Pancreas 0.167 0.354 0.683 —0.198 0.658
9 Larynx —0.356 0.483 —0.401 —0.104 0.531
10 Lung 0.135 0.809 0.086 —0.154 0.704
11 Bone —0.010 0.498 0.059 —0.016 0.252
12 Skin 0.680 —0.180 —0.486 0.147 0.753
13 Breast 0.045 0168 0.320 —0.452 0.336
14 Prostate 0.629 —0.088 —0.076 0.012 0.409
15 Bladder 0.576 0.243 —0.336 —0.291 0.588
16 Kidney 0.036 0.367 0.326 —0.501 0.493
17 Lymph tissue 0.624 0.407 —0.176 0.165 0.609
18 Leukemia 0.667 0.101 0.312 —0.201 0.592
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Tab. 4 - Factor loadings for selected cancer sites by means of varimax method
(Female)
Factor number 1 2 3 4 Commu-
Contribution ratio 0.352 0.351 0.185 0.112 nality
Sum of Squared 3.552 3.539 1.873 1.128
factor loadings )
1 Buccal 0.239 0.790 —0.029 0.270 0.755
2 Esophagus —0.235 0.260 0.063 0.669 0.575
‘3" Stomach —0.670 0.33¢ —0.192 0.278 0.675
“ 4 Intestine —0.456 0.637 —0.083 —0.108 - 0.632
5 Rectum —0.225 —0.027 —0.401 —0.086 0.219
6 Liver 0.585 0.076 —0.452 —0.034 0.554
7 Bile duct —0.423 0.201 0.614 0.114 0.609
8 Pancreas —0.207 0.583 0.518 —0.009 0.652
9 Larynx —0.075 0.437 —0.574 0.003 0.526
10 Lung 0.072 ©0.861 —0.123 0.005 0.762
11 Bone 0.124 - 0.271 —0.121 —0.036 0.105
12 Skin 0.825 —0.086 —0.040 0.061 0.694
13 Breast —0.161 0.200 0.251 —0.239 0.186
14 Uterus 0.476 0.050 0.156 —0.237 0.309.
15 Ovary 0.545 0.358 —0.177 —0.328 0.564
16 Bladder —0.206 -0.659 0.181 —0.308 0.603
17 Kidney 0.772 0.232 0.072 0.120 0.669
18 ' Lymph tissue 0.107 0.516 0.543 —0.220 0.620
19 Leukemia 0.511 0.072 0.049 0.336 0.381
Tab.5 Correlation coefficient between factor scores and some environmental factors
Male . Female :
Environmental factors Fac:l Fac. 2 Fac. 3 Fac. 4 Fac. 1 Fac. 2 Fac. 3 Fac. 4
Population Density —0.262 0.506%* —0.048 —0.036 —0.169 0.558%% . --0.246 . 0.027
Mean Temperature 0.037 0.046 - —0.804**  0.063 0.453%*% —0,143 —0.614**:0.050 -
Total Precipitation 0.306 - —0.140 - —0.269  —0.156 0.400%* —0.211 0.037. —0.169 .
Rate of Primary
Industry 0.543**% —0.431** 0.273 0.260 0.320 —0.513%%* 0.550%* 0.132
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Fig. 1 Factor analysis of selected cancer sites in
Japan (male 1~2)
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Fig. 2 TFactor analysis of selected cancer sites in
Japan (male 3~4)
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Fig. 3 Factor analysis of selected cancer sites in
Japan (female 1~2)

Factor-1
sf&n
® kidney
@liver
®ova
0.5+ ~@leukemia Y
®uterus
@ oral
®bone @ lymphatic
®lung
0 0.5 Factor-2
®
larynx
@breast

® ebladder

Orectum @esophagus pancreas

@bile duct
@intestine

@stomach

Fig. 4 Factor analysis of selected cancer sites in
Japan (female 3~4)
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Fig. 5 Distribution of factor score in males by pre-
fecture (Factor-1)
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Fig. 6 Distribution of factor score in males by pre-
fecture (Factor-2)
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Fig. 7 Distribution of factor score in males by pre-
fecture (Factor-3)
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Fig. 9 Distribution of factor score in females by
prefecture (Factor-1)
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Fig. 11 Distribution of factor score in females. by
prefecture (Factor-3)
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Fig. 13 Dendrogram for 18 cancer sites in males by Ward’s Method
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Fig. 14 Dendrogram for 19 cancer sites in females by Ward’s Method

0 1

2 3

Distance F—

Oral

Bladder

Lung .
Larynx
Intestine

Bone .
Esophagus -

Stomach

Rectum

Pancreas
Lymphatic
Bile duct
Breast

skin
Kidney
Leukemia

Liver
~Ovary

—
—

Uterus

BT o0END B, ‘
i3, AW B Tix, B33 ~46FE 0 UER DT
— 2R HERC l o0$gEE LTIV 7205, FRA
Bz >v Tk, 55 OROITY 2RI Nicv.
UEARTEIE 5, HIBARHMEELTWE W)
EUe, ENEEORAEBEREEETS I ENTE RN
DEFERTH B, R CHE ORI A & R3 EAL025
A DFEAEAT B PO IBERBER LT 5 ATREERA
BB, TOX D RHEBESBOPADOFEEER
DEPO—Bc RN LS b D TH B,

¥ & 0¥

HAIC BT % H0E AT IR B A0 36 1= 3R (1958 ~
1971) % B13, &l4EhLicB LT, 3 Bl C3T
ERTR (FEE) 2HEL, BRylomEE R0, #

B, MERIOMHBNIRIE L A LD THEERICE P -,

HWETHIE b LI LCHRFESI, 7 9 A2 —HHikfin
v, BENLBIOFEBEORET & R AT, T, KR
OETEBE L ANOFE, SR, BRESIOE 1 KEL
PEHEORIZO>WTHEERD, FERTFORKIZOVT
ETOEERTR>Te. B1RTIECIE 1 REERE
HEORLOMENEL, KE, Wi, Btk X0y
VAROEREESEL AT T 5, ZTRAE - BRE
LEBEOEMBEEZR L, KE, WREFERR FOEE
BEICEY. %2 HFaibeBET b0 LELL
s il DIEBSAICE W, %3 BFREaticEn L
2bhBb0T, B HEOHRALREY, %4 EBFIN
BREKMTHBH, BEBAPMOTALLIZLTWS
TEERLTWS, 79 RE—H0RE b EERKD
BRI AR STz, (2% m53.7.12)



EFn544E 2 B15H

X ik

1) Segi, M.: Cancer mortality in Japan (1899~
1962), Tohoku University, School of Medicine,
1965

2) WEASHE, ER B, REHET LN
RICHEFET- RO I AT, i L 1R E 37(8),
1396 ~ 1398, 1961

3) RWNIEHE : EOFALBIRTIEZET RO B BIFEE,
JEORER, 4(5),384~388, 1958

4) Burbank, F.: A sequential space-time cluster
analysis of cancer mortality in the United State;
etiologic implications, Am. J. Epid., 95, 394~
417, 1972

5) EAAKEERKTRAE B W R
2, 1973

6) H. Yanai, Y. Inaba, H. Takagi et al: An
epidemiological study on mortality rates of
various cancer sites during 1958 to 1971 by
means of factor analysis, Behaviormetrika, No. 5,
54~75, 1978

7) Y i, WEST  BE - EERLTICH
LREE L AT OBMEH AN OBR, JEE O 1R
1=, 9(7),7 ~21, 1962

8) Nishioka, K., A. G. Levin and M. J. Simons:
Hepatitis B antigen, antigen subtypes and he-

patitis B antibody in normal subjects and patients

26k HALMERE H25 75

with liver disease; Bull., WHO., 52, 293, 1975

9) Kessler, I. I.: Perspectives on the epidemiology
of cervical cancer with a special reference to the
herpes virus hypothesis, Cancer Res., 34, 1091,
1974

10) Gallo, R. C. and G. J. Todaro: Oncogenic
RNA viruses in seminars in oncology, ed. J. W.
Yarbro et al. Grune and Stratton, New York, 81,
1976

11) Hammond EC: Smoking in relation to the
death rates of one million men and women, in
epidemiological approaches to the study of
cancer and other chronic diseases, ed. W.
Haenzel, Washington D.C., NCI monograph
19, 1966

12) Dean, G.: Lung cancer in South Africans and
British immigrants, Proc. R. Soc. Med., 57, 984,
1964

13) Hirayama, J.: Epidemiology of lung cancer
based on population studies, In clinical implica-
tions of air pollution research, p. 69, American
Medical Association, Chicago, Illinois, 1976

14)  SuMfEEL - A IR % BERYE, BA
NS, 20 (9),509, 1973

15) BEAHER, fi: Ho 5, FEE A OEF BB
g8, REREH




76 #26% BAAMR H25 FEfn544 2 A15H

AN EPIDEMIOLOGICAL STUDY ON CANCER
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IN JAPAN BY MEANS OF FACTOR ANALYSIS
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Haruo YANAI
(Department of Psychology, Chiba University)

The study on the geographical distribution of mortality rate is one of the most important methods in
cancer epidemiology. There havé been many kinds of this study in Japan, but it is very few to analyze the relation
among vairous sites of cancer simultaneously and categorize these sites. The categorization of various sites of
cancer from the geographical distribution may be useful for developing to the etiology of cancer.

Along this line, the correlation coefficients between any pairs of cancer sites were calculated, using the
data on cancer mortality for 18 sites in males and 19 sites in females over the three period; i.e., (1) from 1958 to
1962 (2) from 1963 to 1967 and (3) from 1968 to 1971. The mortality rates were standardized indirectly at each
period using each census year population (1960, 1965 and 1970 respectively) as standard. The correlation coeffi-
cients between each two of three periods were relatively high in many cancer sites. Based on the correlation matrix
using the mean value of the mortalities of three periods, the factor analysis by varimax method and hierarchical
cluster analysis by Ward’s method were carried out respectively. ’

As a result of factor analysis, four factors were commonly extracted in both sex. The‘implications of each
factor were discussed on the basis of the correlation coefficients between each factor scores and some environmental
items; population density, mean temperature, total precipitations and the rate of primary industry. First factor was
related with the rate of primary industry in males and with mean temperature and total precipitations in females.
In both sex, this factor indicated the close relation with skin, liver and urogenital cancer and leukemia. Second
factor was related with the high population density and the low rate of primary industry. Hence, it was considered
as the factor of urbanization. This factor was closely related with the mortality of oral cavity and lung cancer. The
third factor was negatively correlated with mean temperature. In the low temperature areas, cancer of pancreas
and bile duct showed high mortality. The fourth factor indicated that the cancer of esophagus was dependent from
other sites of cancer and showed no relation to the environmental factors examined.

The result of cluster analysis showed the almost same with that of factor analysis but a little difference was

noticed in the cancer of gastrointestinal tract.



