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The relation of background dose rate x(4R/h) and leukemia mortality y(per 100,000) was investigated for
more than 5.7X10% deaths in 27 prefectures in Japan on the assumption that even the smallest dose can induce

leukemia proportionally with dose. Linear regression may exit y=a+bx, but correlation coefficients were small
especially in leukemia for different age, sex and period of observations (Tables 3 and 5). Correlation coefficient
of order of magnitude between dose rate x; and mortality rate y; of 27 prefectures was also small (Table 4).

Leukemia mortality increased with age for population in 1958-1962, being y=2.38+0.03 A, where A is age in

years. Coefficient of 0.03 (¥10%) is one order of magnitude smaller than expected rate of 2X10-5 (per rem).

Linear dose-effect relationship can not be proved in such low dose range as natural background.
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Table 1. Background radiation dose rate and mortality rate of malignant neoplasms in 27 prefectures in Japan

Srelodiute Dose rate x Mortality rate per 100,000, m‘ale,.Alj50--1958 |
(#R/h) All cancer y, Leukemia y, 1 e:ﬁgrcr?{a ej:::;-':pt
1 Hokkaido 9.36 86.48 2.66 83.82
2 Aomori 6.48 65.26 2.54 62.72
3 Iwate 7.84 61.78 2.28 59.50
4 Miyagi 8.88 92.47 3.01 89.47
5 Akita 9.00 84.65 2.64 82.01
6 Yamagata 8.64 104.67 2.47 102.20
7 Fukushima 9.84 89.17 2.21 86.96
8 Niigata 10.46 107.77 2.50 105.27
9 Toyama 9.74 108.71 2.56 106.15
10 Ishikawa 9.80 103.97 2.36 101.61
11 Fukui 12.91 90.28 1.72 88.56
12 Tottori 10.14 110.68 3.52 107.16
13 Shimane 8.26 5.98 2.59 93.39
14 Okayama 10.26 102.08 2.21 99.87
15 Hiroshima 10.06 98.68 3.01 95.67
16 Yamaguchi 9.37 98.23 2.33 95.90
17 Tokushima 9.16 90.01 2.46 87.55
18 Kagawa 11.90 109.23 2.32 106.91
19 Ehime 11.20 99.65 2.70 96.95
20 Kochi 10.90 97.21 2.37 94.84
21 Fukuoka 11.61 91.01 2.41 88.60
22 Saga 10.44 106.44 1.99 104.45
23 Nagasaki 9.12 79.56 2.86 76.70
24 Kumamuoto 8.75 84.64 2.84 81.80
25 Oita 9.59 86.92 217 86.75
26 Miyazaki 9.76 77.92 2.32 75.60
27 Kagoshima 8.76 69.62 2.23 67.39
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Table 2 Background radiation dose rate and mortality rate of malignant neoplasms in

27 prefectures in Japan

Pefoctas Dos e'l{ ate x Mortality rate per 100,000, male and femalw:; 11955?—1le
HR}h All cancer y, Leukemia vy, I(; u.ker(::;:; e$ :_3
1 Hokkido 9.36 94.01 3.33 90.68
2 Aomori 6.48 93.28 3.22 90.06
3 Iwate 7.84 98.34 3.35 85.99
4 Miyagi 8.88 110.03 3.52 106.51
5 Akita 9.00 119.06 3.62 115.44
6 Yamagata 8.64 132.85 3.33 129.52
7 Fukushima 9.84 117.31 3.52 113.79
3 Niigata 10.46 132.85 3.48 129.37
9 Toyama 9.74 127.53 3.39 124.14
10 Ishikawa 9.80 123.73 3.76 119.97
11 Fukui 12.91 117.60 3.51 114.09
12 Tottori 10.14 138.45 3.80 134.65
13 Shimane 8.26 133.17 3.58 129.59
14 Okayama 10.26 123.13 3.32 119.81
15 Hiroshima 10.06 118.07 3.46 114.61
16 Yamaguchi 9.37 125.93 3.12 122.81
17 Tokushima 9.16 119.10 3.35 115.75
18 Kagawa 11.90 137.66 3.22 134.44
19 Ehime 11.20 129.34 3.46 125.88
20 Kochi 10.90 128.96 3.75 125.21
21 Fukuoka 11.61 116.93 3.12 134.13
22 Saga 10.44 137.46 3.33 110.08
23 Nagasaki 9.12 113.80 3.72 112.15
24 Kumamoto 8.75 115.54 3.39 118.75
25 Oita 9,59 122.03 3.28 118.75
26 Miyazaki 9.76 109.06 3.64 105.42
27 Kagoshima 8.76 108.93 3.40 105.53
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Table 3. Linear regression of mortality rate y and natural background radiation
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dose rate x in 27 prefectures in Japan. y =a - bx
Period observed Sex Age Category of malignancies a* b* ¥
All 38.12 5.59 0.55
1950-—1958 M 0—75+ Leukemia 3.27 —0.08 —0.28
All except leukemia 34.95 5.66 0.56
All 44.44 3.70 0.49
1950-—1958 F 0—75+ Leukemia 2.08 —0.04 —-0.31
All except leukemia 34.53 4.54 0.60
All 71.08 5.02 0.50
1959-—-1971 M+ F 0—75-+ Leukemia 3.34 0.01 0.06
All except leukemia 65.00 5.31 0.53

*  per 100.000

Table 4. Order of background radiation level
and male leukemia mortaliy rate for all

ages, 1950-1971.

#*  Correlation coefficient
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Kagawa 26 4
Ehime 24 14 Table 5. Linear regression of leukemia mortality
Kochi 23 17 rate y and natural background radiatiou dose rate
Fukuoka 25 2 x for different age, sex and period of observation.
Saga 21 1 Age f-
Nagasaki 9 20 Sex| (years) 1958—1962 19631967
Kumamoto 5 15 0—14 | y=1.06+0.24x | y=4.13—0.11x
Oita 13 9 M 15—44 v=3.31—0.02x | y=3.13—0.17x
Miyazaki 15 3 45—T75-+| y=2.77—0.06x Y‘=5.50_—0.02x
Kagoshira 6 4 0—14 | y=3.79—0.12x | y=1.89+0.11x
*  Ascending order of magnitude, 1 being the F 15—44 | y=2.2740.00x | y=4.39—0.17x
smallest. 45—75-+| y=4.00—0.09x | y=3.26—0.02x
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