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Analysis of Social and Economical Indices Affecting Mortality Rates
for Cancers by Sex
—Application of the database for the regional health information system
in hyogo prefecture—
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Shigemi Tokeshi and Kimiaki Sumino

Department of Public Health, School of Medicine, Kobe University, Hyogo

Using the database for the Regional Health Information System in Hyogo prefecture, the relation-
ships between regional differences in Standardized Mortality Rates (SMR) of six major types of cancer
(1964~1982) vis-a-vis twenty social and economical indices (1965~1980) were analyzed from twenty-nine

health centers in Hyogo.
Results were as follows:

1) The common factors were extracted from among twenty social and economical indices (40
variables including the mean and the slope of each index) using factor analysis. The first (F1) factor
related to rural areas, the second (F2) to inland seaside areas and the third (F3) to suburban areas.

2) Factor scores for F1 by health centers were positively correlated to the slope of SMR for stomach
cancer in males; however, a negative correlation existed with the means of liver and lung cancers in
males, the slope of liver cancer in males, the means of stomach, lung, pancreas and breast cancers in

females and the slope of breast cancer.

3) The ten variables having high F1 factor scores were statistically significant (p<0.001) between the
H (having a positive F1) and the L groups (having a negative F1).

4) The results suggested that the mean of SMR for breast cancer can be explained (Multiple R : 0.90,
Adjusted R square: 0.78) with ten variables using regression analysis.

Key words : Social and economical index, Standardized mortality rates for major cancers,
Database, Health information system, Factor analysis, Regression analysis
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Table 1 Twenty social and economical indices adopted for analysis in Hyogo prefecture.

X1. Population density (1970-1983)
X2. Road pavement rate, % (1973-1984)

[598.9, 4.59%]
[52.8, 1.57 ]

X3. Proportion of farmers, fishermen and forestry workers, % (1970, 1975, 1980) [ 7.7, —0.55 ]

X4. A sum of product per household, * 1000000 YEN (1971-1982) [ 4.3, 0.30%]
X5. Number of physicians per population of 1000 (1970-1982) [ 1.5, 0.02%]
X6. Number of Households receiving public assistance per 100 households (1972-1984)

[ 1.9, 0.02%]
X7. House areas per population, m? (1972-1984) [36.5, 0.94%]
X8. Natural growth in population, % (1971-1983) [ 1.0, —0.10%]
X9. Park areas per population of 1000, ha (1972-1934) [ 33.7, 2.16%]
X10. Population in the afternoon, % (1970, 1975, 1980) [ 95.5, —0.23 ]
X11. Employment per population aged 15 and over, % (1970, 1975, 1980) [ 50.5, —0.70 ]
X12. Traffic accidents per population of 1000 (1972-1983) [ 5.5 —0.82 ]
X13. Number of cars per population (1976-1981, 1983-1984) [ 0.5 0.02%]
X14. Coverage of N.H.L. per population, % (1976-1983) [ 30.0, —0.71 ]
X15. Cost of N.-H.I. per coverage population, *1000 YEN (1976-1983) [ 0.1, —0.76 ]
X16. Number of drugstores per population of 1000 (1970, 1975, 1980) [ 0.3, —0.86%]
X17. Number of divorces per 100 marriages (1970, 1975, 1980) [ 9.2, 0.30 ]
X18. Family size (1970-1984) [ 3.4, —0.81%]
X19. Aged 65 and over per population aged 0-14, % (1970-1983) [ 31.4, 0.83%]
X20. Suicides per population of 1000 (1970-1983) [ 0.2, —0.81%]

N.H.I: National Health Insurance, (PERIODS), [Mean, Slope], * : p<0.01.
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FRCTOR 1

H.C.
HEALTH CENTER

01 KOBE

02 HIMEJI

03 AMAGASAKI
04 NISHINOMIYA
0S ASHIYA

06 ITAMI

07 TAKARAZUKA
08 KAWANISHI
09 SANDA

10 AKASHI

11 KAKOGAWA
12 NISHIWAKI
13 MIKI

14 TAKASAGO
15 KASAI

16 YASHIRO
17 TATSUNO
18 AKOU

19 FUKUZAKI
20 SAYOU

21 YAMAZAKI
22 TOYOOKA
23 HAMASAKA
24 WADAYAMA
25 KAIBARA
26 SASAYAMA
27 SUMOTO

28 TSUNA

29 MIHARA

Fig.1 Map of F1 factor scores by health center.
* : Number of health centers.
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Table 2 Varimax rotated factor loadings for social
and economical indices by factor analysis.

Index Factor 1 Factor 2 Factor 3
X1(M) —0.70 0.09 —0.60
X1(B) —0.31 0.03 —0.04
X2(M) —0.73 0.09 —0.42
X2(B) 0.18 —0.12 0.87
X3(M) 0.91 —0.02 0.03
X3(B) —0.76 0.49 —0.27
X4(M) —0.07 0.04 —0.18
X4(B) 0.38 —0.18 —0.27
X5(M) —0.25 0.17 —0.33
X5(B) 0.38 0.04 0.16
X6(M) 0.30 0.31 —0.16
X6(B) —0.71 —0.05 —0.21
X7(M) 0.83 —0.23 0.05
X7(B) 0.14 —0.07 —0.06
X8(M) —0.59 —0.18 0.38
X8(B) 0.57 0.02 —0.47
X9(M) —0.59 0.15 —0.13
X9(B) —0.19 0.01 0.03
X10(M) 0.29 0.27 —0.14
X10(B) 0.03 0.00 0.12
X11(M) 0.90 —0.03 —0.02
X11(B) 0.35 0.48 —0.58
X12(M) —0.08 —-0.18 0.27
X12(B) —0.42 0.37 —0.18
X13(M) 0.58 —0.54 0.34
X13(B) 0.47 —0.40 0.26
X14(M) 0.82 0.07 —0.10
X14(B) —0.74 0.17 —0.13
X15(M) —0.31 0.27 —0.17
X15(B) —0.62 0.23 —0.09
X16(M) —0.16 0.89 —0.14
X16(B) —0.34 —0.85 —0.08
X17(M) —0.54 0.57 —0.07
X17(B) —0.88 0.26 —0.05
X18(M) 0.54 —0.61 0.37
X18(B) 0.45 —0.02 0.49
X19(M) 0.95 0.11 0.05
X19(B) 0.84 0.20 —0.20
X20(M) 0.71 0.15 0.08
X20(B) —0.08 —0.18 —0.02
CUM. P 36.5 14.0 10.6

(M) : Mean, (B) : Slope, CUM. P: Cumulative pro-
portion of total variance, Indices X1~X20: See
Table 1.
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Table 3 Correlation coefficents between factor
scores of each factor and SMR for cancers by
health centers.

Cancer Factor 1 | Factor 2 | Factor 3
Stomach (M)| —0.30 0.38% 0.04
Stomach' (B)| 0.55% —0.22 0.08

w Lung M)| —0.65% % | —0.20 —0.10
&lLung  (B)|-0.04 0.17 0.19
S | Liver (M) | —0.63% * 0.12 | —0.34%
Liver (B)| —0.71% * 0.18 —0.19
Pancreas (M) | —0.11 —0.22 —0.14
Pancreas (B)| —0.15 0.15 —0.16
Stomach (M)| —0.39% 0.18 0.05
Stomach (B)| 0.24 0.16 0.02
Lung M) | —0.69% * 0.06 —0.06
Lung (B)| —0.06 0.40 % 0.22
« | Liver M) | —0.17 —0.06 —0.16
= |Liver  (B)| 0.03 0.02 | —0.10
& | Pancreas (M)| —0.43% | —0.23 | —0.24
% | Pancreas (B)| 0.07 0.18 —0.16
Breast (M)| —0.62% * 0.33% | —0.28
Breast (B)| —0.31% 0.05 —0.10
Uterine (M)| —0.29 0.38% | —0.23
Uterine (B) 0.13 —0.08 0.34%

(M) : Mean, (B) : Slope, * : P <0.05, * % : p <0.005.
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Table 4 Mean and 8.D. of significant variables in H and L groups.

) H Group L Group
No Ten variables*
Mean | S.D. | Mean | S.D.
1| X19. Aged 65 and over per aged 0-14 (M) 59.4 | 5.7 24.1 | 4.6
2| X 3. Proportion of farmers, etc. (M) 35.1} 7.3 3.1 2.1
3| X11. Employment per population (M) 62.6 | 1.9 47.6 | 1.9
4| X19. Aged 65 and over aged 0-14 (B) 2.6 | 0.4 0.5| 0.5
5| X 7. House area (M) 54.3 6.1 28.7 4.3
6| X14. Coverage population of N.HI. (M) 51.1 | 8.3 25.4 | 4.1
7| X17. Divorces per 100 marriages (B) 0.1 ] 0.1 0.6 | 0.1
8| X 3. Proportion of farmers, etc. (B) —8.2 2.6 —1.2 1.2
9| X14. Coverage Population of N.H.I. (B) —0.8 0.3 0.1 0.1
10| X 6. Households with public assistance (B) —0.1 0.0 0.0 0.0

*: Ten variables have high F1 facter scores. Variables Nos.1-6 (Nos.7-10) have positive
(negative) F1 factor scores, respectively. H (L) group contains six health centers having
positively (negatively) high F1 factor scores. (M) : MEAN, (B) : SLOPE.
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Table 5 Mean and S.D. of SMR for Cancers in H
and L Groups.

H Group L Group
Mean | S.D. | Mean | S.D.

Cancer

Stomach (M)| 98.2 |11.3|104.1| 4.1
Stomach (B)| —1.7| 0.8 —2.6( 1.0
Lung (M)| 86.4|13.9(109.3]13.6| *
Lung (B)| 4.4| 1.5| 3.9| 1.4
Liver (M)| 96.615.9(112.3|28.4 | *

Liver (B)| —1.3| 2.4| 7.5| 4.2| *=*
Pancreas (M) | 104.3 | 24.7 | 100.2 | 16.2
Pancreas (B)| 2.2| 4.4 2.7| 4.6

Males

Stomach (M)| 95.4| 8.9|101.2| 4.1
Stomach (B)| —1.8| 1.4| —2.5| 1.3
Lung (M)| 71.9| 7.41115.7|20.3| * *
Lung (B)| 1.6 3.1| 3.2| 1.6
Liver (M)|101.111.7|106.5| 7.5
Liver (B) 0.1] 1.7 0.0 2.4
Pancreas (M)| 89.9|21.9|103.3| 6.8
Pancreas (B) 4.5 9.7 49| 3.5
Breast (M)| 63.1]11.6|103.4| 9.5{ * %
Breast (B)| 1.1}{ 2.9 2.4 1.4
Uterine (M)|104.7 | 31.8|117.6 | 15.1
Uterine (B)| —3.4( 3.1|—3.9| 2.1

H, L Group: See Table 4 (M) : Mean (B) : Slope * :
$<0.05 * *: $»<0.005

Females
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Fig.2 Scattergram of predicted and observed
SMR for breast cancer.
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