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SUMMARY

The aim of this study is to assess the effects of dietary factors on the death from
stomach cancer in Japan. We analyzed the correlation between socioeconomic factors and
age-adjusted death rate (ADR) from stomach cancer for every five year and that between
mean intake of food or nutrient during two periods (former period: 1966-1970, latter
period : 1976-1980) and the reduction rate in ADR from stomach cancer for two periods
(former period: 1966-1980, latter period: 1976-1990). Moreover, principal component
analyses of food intake for two periods were performed to examine the changes in the
structure of food intake and its correlation with the reduction rate in ADR from stomach
cancer.

There were significant positive correlations between the reduction rate in ADR from
stomach cancer and some socioeconomic factors (total expense for food, consumpion of
alcoholic beverages and consumption of salted and dried fish). There were significant
negative correlations between ADR from stomach cancer and several food or nutrient
intakes (wheat and egg intake for former period, milk and animal fat intake for latter
period) (p<0.01). The reduction rate in ADR from stomach cancer were greater in
districts where these food or nutrient intakes were larger. On the other hand, there were
positive correlations between the reduction rate in ADR from stomach cancer and some
food or nutrient intakes (rice intake for former period, beans intake and the P/S ratio for
latter period) (p<0.05). The reduction rate in ADR from stomach cancer were smaller in
districts where these food or nutrient intakes were larger. Principal component analyses
revealed that the intakes of foods used in traditional Japanese diet were identified as first
principal component for both former and latter periods. As second principal component,
food intakes related to the Western diet were identified. During the former period, the
reduction rate in ADR from stomach cancer had a significant positive correlation with the
fist principal component (p<0.05). On the other hand, during the latter period, a significant
negative correlation was obtained between the reduction rate in ADR from stomach cancer
and the second principal component.
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These results indicate that westernization of the Japanese style diet, while preserving

its major traditional features, is related to both the reduction and regional differences in

deaths rate from stomach cancer in Japan.

(received November 28, 1994)
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Fig.1 Trends of age-adjusted mortality from stomach cancer by 12 districts
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Table1 Correlation between age-adjusted mortality from stomach cancer and
socioeconomic factors” for 47 prefectures in Japan

YEAR 1975 1980 1985 1990
Food expenses 0.261 0.434** 0.450** 0. 501**
Engel coefficient® —0.061 0.012 0.128 0.061
Tobacco —0.004 0.031 —0.008 0.067
Alcoholic beverages 0.351* 0.351* 0.528** 0.510**
Eating out —0.147 0.104 0.003 0.120
Ready made cooked food 0.304* 0.279 0.138 0.201
Fresh fish and shellfish —0.131 0.125 0.361* 0.441**
Salted and dried fish® 0.313* 0.494** 0.630°" 0.571"*
Non-alcoholic beverage 0.033 0.216 0.043 0.207

* . p<0.05 = :p<0.01 (n=47)

1) Data : Household economy survey

2) Food expenses ratio

3) Salted/dried fish calculated (fish/shellfish-perishable products)

from 1985

Table 2 Geographical correlation between the
reduction rate in age-adjusted mortality®
from stomach cancer of both sex and the
intake of food groups™

FOOD GROUPS A B
Rice 0.652* 0.238
Wheat —0.737** —0.482
Nuts and seeds —0.050 0.110
Potatoes 0.500 0.050
Sugers and confectioneries  0.327  —0.148
Fats and oils —0.431  —0.030
Pulses 0.344 0.615*
Fruits —0.337 —0.240
Green-yellow vegetables 0.040 0.055
Other vegetables 0.107 —0.051
Pickled leaves vegetables —0.179  —0.282
Fungi 0.394 0.095
Shoyu 0.434 0.443
Algae —0.257 0.048
Sake —0.213 —=0.157
Fishes and shellfishes 0.255 —0.119
Salted and dry fishes 0.163  —0.247
Meats —0.574 —(.115
Eggs —0.742** —0.133
Milk and dairy proudects —0.357  —0.706*
Animal foods —0.450  —0.560
Vegetable foods 0.339 .025

* 1 p<0.05 **:p<0.01

a) . Reduction rate in age-adjusted mor-
tality during A: 1966-1980, B:
1976-1990

b) : Mean intake for A ! 1966-1970, B :
1976-1980
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Fig.3 Relation between reduction rate in age-
adjusted mortality from stomach cancer from
1966 to 1980 and mean rice intake from 1966 to
1970 of 12 districts in Japan
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Table3 Geographical correlation between the
reduction rate in age-adjusted mortality®
from stomach cancer of both sex and
nutrient intake®

NUTRIENTS A B
Energy 0.313 —0.214
Protein 0.168 —0.160
Animal protein —0.326 —0.288
Vegetable protein 0.544 0.083
Fat —0.285 —0.345
Animal fat —0.394 —0.707**
Vegetable fat —0.130 0.199
Mono unsaturated fatty acid —0.413 —0.142
P/S ratio 0.349 0.585*
Carbohydrate 0.519 —0.026
Ca 0.170 —0.183
Mg 0.536 —0.060
Fe 0.396 —0.165
NaCl 0.288 0.213
V.A 0.237 —0.29
Carotene 0.507 0.085
V.E 0.022 0.009
V.B,; —0.038 0.136
V.B, 0.201 —0.379
V.C —0.108 0.190
Cereals energy ratio 0.393 0.341
Animal protein ratio —0.524 —0.216

* 1 p<0.05 =**:.p<0.05

a) . Reduction rate in age-adjusted mor-
tality during A :1966-1980, B:
1976-1990

b) : Mean intake for A : 1966-1970, B :
1976-1980
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Table 4 Principal component loading obtained from principal component analysis using the mean intake in
22 food groups of A :’66-"70, B : '76-’80 in 12 districts as explanatory variables

Principal component loading

A (1966-1970)

B (1976-1980)

: 2ni T 1
Variables com%)f)tnent compo(ilent comi(?nent compsotnent comzprgilent comi)rgnent
Rice 0.690 —0.402 0.261 0.717 —0.469 —0.285
Wheat —0.661 0.591 0.010 —0.538 0.673 0.226
Nuts and seeds 0.188 0.654 —0.501 —0.091 —0.422 0.597
Potatoes 0.668 0.334 0.475 0.887 0.020 0.118
Sugers and confectioneries 0.258 0.676 0.208 0.671 0.201 0.500
Fats and oils —0.155 0.764 —0.427 0.031 0.353 0.568
Pulses 0.829 0.196 —0.091 0.703 —0.312 0.160
Fruits —0.658 0.173 0.582 0.373 0.340 —0.418
Green-yellow vegetables 0.108 0.865 —0.069 —0.373 —0.143 0.687
Other vegetables 0.524 0.747 —0.236 0.917 0.187 0.246
Pickled leaves vegetables —0.015 0.817 0.171 0.813 0.344 0.077
Fungi 0.754 0.346 —0.082 0.708 0.232 0.412
Shoyu 0.703 0.081 —0.096 0.952 —0.013 0.189
Algae 0.838 0.069 —0.189 0.856 —0.286 0.150
Sake —0.506 0.332 0.035 —0.166 0.627 0.297
Fishes and shellfishes 0.311 —0.194 0.799 0.578 0.352 —0.690
Salted and dry fishes 0.121 0.242 0.773 0.656 0.372 —0.451
Meats —0.869 0.263 —0.063 —0.908 0.088 0.106
Eggs —0.905 —0.154 —0.206 —0.707 —0.108 0.053
Milk and dairy products —0.695 0.630 0.088 —0.059 0.876 0.319
Animal foods —0.784 0.372 0.443 —0.263 0.841 —0.294
Vegetable foods 0.580 0.664 0.356 0.943 0.115 0.163
Eigenvalue 8.030 5.540 2.873 9.542 3.702 3.039
Contribution (%) 36.498 25.181 13.060 43.373 16.829 13.812
Cumulative proportion 36.498 61.679 74.734 43.373 60.202 74.015

Principal component
explanatory variable

Component score

loading means correlation coefficient between

principal component and

A (1966-1970)

B (1976-1980)

Districts 1st 2nd 3rd 1st 2nd 3rd
component component component component component componet
Hokkaido 0.090 —0.247 2.511 0.346 1.311 —2.589
Tohoku 1.862 0.811 0.651 2.135 0.142 0.155
Kanto 1 —1.248 1.806 —0.543 —0.803 2.161 1.058
Kanto 2 0.798 1.712 —0.779 1.126 —0.306 1.443
Hokuriku 1.411 0.178 0.009 1.345 0.161 0.206
Tokai —0.604 —0.320 —0.012 —0.450 —0.135 0.186
Kinki 1 —1.721 0.576 0.194 —1.511 0.752 0.551
Kinki 2 —0.515 —0.975 0.944 —0.525 —0.908 —1.058
Chugoku —0.577 —0.496 —0.358 —0.299 0.063 0.495
Shikoku —0.081 —0.859 —0.096 —0.200 —0.689 —0.488
Kitakyusyu —0.054 —0.706 —1.011 —0.456 —0.871 —0.186
Minamikyusyu 0.639 —1.480 —1.510 —0.707 —1.681 0.228
Correlation coefficients between principal component and reduction rate in mortality
1st 0.654* —0.138 0.216 0.096 —0.637* 0.067
* 1 p<0.05

Reduction rate was calculated from 1980 against 1966 for A period and that of 1990 against 1976

for B period, respectively.
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