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Background radiation dose and leukemia mortality in north Jjapan -
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In 7 prefectures in north Japan where natural environment as well as socio-economic status are

similar, the relation of natural background dose rate and death rate caused by leukemia was examined.

More than 2500 deaths were recorded in the last 10 years which distributed normally throughout the

entire area with a mean of 3.68 and a SD of 1.14 per 10° per year. There are no significant. differences

in the observed values of each prefecture in spite of having different population.

Natural background radiation dose rate has also a normal distribution. with a mean of 8.98 pR/h
and a SD of 2.12. The highest dose rate in Niigata (10.44) was significantly higher than the lowest

value in Aomori (6.48) whereas the death rates caused by leukmia were not different between the both

prefectures. The null hypothesis that a positive regression exists between dose rate and death rate even

in the srallest dose range was not supported in north Japan. Leukemogenic effect of background radiation,

if any, seems to be within a practical threshold.
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Table 1. Leukemia deaths in Tohoku prefectures and in Niigata
Period Sample Population | Number of |p T
Prefecture erio i | o at ik deatits
: 1966—1975 : . .
Aomori (Noﬁncluding 1968, 1969, 1970) 10 9,740,603 360 4
Akita 1963—1973 (Not including 1966, 1967) 8 4,680,310 220 5
Iwate 1960—1970 (Not inckuding 1965) 10 10,040,674 a2l 6
Yamagata 1961—1973 12 9,165,270 333 7
Miyagi 1962— 1974 11 13,152,196 450 3
Fukushima 1970—1976 11 13,707,317 562 9 |
Nigata 1970— 1975 27 8,967,139 325 10 |

A* : Number of cities, towns and villages
B** : Number of health centers

ATE 5EPNIBGE RS W L TED S ORLRE
7oy (Table 1), UasL FEC-#d 7 BA512,571
AT OfE R A I5E 0 106558 5 5 O TH /5 F
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1. 7TROBIZAE : PIEHSEE LIRS
LA CRBE) offixiEd ( ) fETths
O THAEDZ i BER . FETRIEIT Lo T
THTH D LRI B DN TS 5 A BRI
ThHHEREDE ¥ Lol (Table 2), HAidvIE
IRECh D IR A AV TRE L2 .

b LAROME L IERRHER 2 & O M F A hh
ATH DI HE - OREAX TSR VERD

Table 2. Background radiation dose rate and

leukemia mortality rate in Tohoku prefec-
tures and Niigata

uR/h N per 10° N

15.34 (+3SD) 7.10 (+38D)
13.22 (+ 25D) 1;; 5.9 (+25D)
11.10 (+18D) X 4.82 (+18D) P
8.98 () o 3.68 () ;_2
6.86 (—18D) 1;, 2.54 (—18D) '7
4.74 (—28D) 5 1.40 (—28D) o
2.62 (—38D) : 0.26 (—38D) 1
Range 3.9—14.9 | O-0C(-48D) —
%=8.98 Range 0.00—7.40 per 10°
SD=2.12 %=3.68

SE=0.19 SD=1.14

SE=(.11

SEIGNE & S B A A M &P X
h5.

2. BEUMRFECE : ZRWETH CUZRERED
TR © @if 2 3~5 (AB107%, LUTFH
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Grubbs' o JjEkic XoC s 5 % CEHBIE
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X5,

3. Ay 277y v IIEER: FROEDH
HIROEEN o b DR FERBE (J7EEILRTRE Dixon
JU° Pearson, Stephen'®) Uiz CfElR®E 5%
T CT LWl —2 3 7cu (Table 3 % JHert
ox). WEDOFHR L KR D PR & Y
EDEY: BRE (BOBIE AWENR G L E )
EOHHHED Tu 75 4) +5% %a=6.48,
In=10.44 (AL HFEATEHELRLUNTIE),
Sa=30.24, Sxy=119.45, |to|=6.82, df=46} 7
DGR 5% CH : pa=pn 15 THR%. Sa &
Sy & OGHIHEFHE LT BFEE T fEo
CHARF O IR 6.48uR/h (56mR/a) & i
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3.81 LIXEFEN . fEoTI2mR/a F I

Table 3. Background dose rate (x) in #R/h and leukemia mortality rate (y) per 10°

Prefecture X Ox v gy Linear regression r
Aomori 6.48%** 1.41 Jrp1 ke 1.01 y=0.61-+0.48% 0.59
Akita 9.00 0.88 4.77 0.93 ¥=3.97-+0.09x 0.09
Iwate 7.84 1.89 3.24 0.56 y=4.00—-0.01x —0.32
Yamagata 8.64 1.63 3.59 0.78 y=1.29-+0.27x 0.58
Miyagi* 8.83 2.1 3.91 0.47 y==3.66-+0.03x 0.16
Fukushima 9.86 1.34 3.83 0.89 y==8.93-—-0.53x% —0.62
Niigata** 10.44%%* 2.03 3. 44HEE 1.24 y==4.18—0.05x —0.09

* Not including Narugo town (y=1.1)

*#  Not including Tsugawa town (y=0.0) and Shiozawa town (y=0.78)

*%%  Significant difference is demonstrated at a¢=0.05
k% No significant difference at @=0.05

Table 3-2. Background dose rate (x) in gR/h and Leukemia mortality rate (y) per 10° in 7

prefectures in north Japan

District . 4 Fx v ay
Pacific coast 9.09 2.04
Pacific side inland 8.03* 2.26 3.61%* 0.95
Japan sea side inland 9.39% 1.81 3.81%* 0.92
Japan sea coast 9.99 2.28

*  Significant difference at «=0.05
**  No significant difference at @=0.05
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