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1 NREOFERINC A/FERIETE (O) L HFFFEEHE (E) L0t (O/E)
% LS it
TR G 3,133 A 1,931 A 5,064 A
PRI EYAER (SD) 27.45% (0.41) 27.45% (0.42) 27.45% (0.41)
SPHBZEIE (SD) 22.34F (2.20) 292 .44F (1.84) 22.34F (2.07)
% KA O O/E (95%fEEKXM) O O/E (BUEEXME) O O/E (95%EHXM)
£ % KA 149 1.2* (1.03- 1.43) 62 1.5** (1.18- 1.95) 211 1.3** (1.13-1.48)
FRYLE 35 LUVl 000 ( - ) 000 ( - ) 000 ( - )
ST A ) 34 1.0 (0.69- 1.37) 26 1.3 (0.87- 1.90) 60 1.1 (0.86-1.43)
" (FH®) 6 0.8 (0.30- 1.63) 4 1.0 (0.25- 2.11) 10 0.9 (0.42-1.52)
fifi (FE48) 9 1.7 (0.78- 3.05) 2 1.2 (0.11- 3.37) 11 1.6 (0.79-2.68)
Mo, Feds LU 2 0.9 (0.09- 2.73) 2 4.1 (0.38-11.46) 4 1.5 (0.40-3.42)
s 1 1.8 (0.00- 6.53) 000 ( - ) 1 1.5 (0.00-5.60)
MR LURRE OB 8 5.3%* (2.28- 9.67) 3 5.6*% (1.13-14.71) 11 5.4** (2.73-9.23)
IEBR S RO, 35 1.4 (0.96- 1.88) 10 1.5  (0.72- 2.60) 45 1.4* (1.03-1.85)
IS O (F8) 10 1.2 (0.59- 2.12) 3 1.1 (0.21- 2.72) 13 1.2 (0.63-1.93)
I 0, 254 5 D P2 B, 6 1.2 (0.45- 2.45) 3 2.0 (0.38- 4.90) 9 1.4 (0.65-2.51)
BLE RO & 6 0.6 (0.21- 1.13) 1 0.7 (0.00- 2.61) 7 0.6 (0.23-1.10)
TEHE R L UHS &R & 1 3.0 (0.00-13.07) 2 4.3 (0.38-11.46) 3 3.7 (0.71-9.19)
Je R 1 3.1 (0.00-13.07) 000 ( - ) 1 1.9 (0.00-7.84)
B L OHE 48 1.3 (0.99- 1.75) 11 1.6 (0.78- 2.64) 59 1.4* (1.05-1.76)
TR (F58) 11 1.6 (0.81- 2.76) 4 4.3* (1.16- 9.87) 15 2.0% (1.10-3.10)
B & (48 22 1.1 (0.72- 1.67) 5 1.1 (0.36- 2.35) 27 1.1 (0.75-1.62)

* P<0.05 ** P<0.01 SD : fE#E[F%
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£2 BIEPMA» LOWIRIG (0-4 4, 5-94F, 10-144F, 154ELI L) ICAZ-EHFEEH (O) LHIFFFECH ()
L Ol
% K 0-4 4F 5-9 4F 10-144F 154E DA 1
E
O O/E (5%fE#XMHE) O O/E (5%EEXE) O O/E (5% EEXME) O O/E (95%FHHX )

£ % N 36 2.1** (1.49- 2.88) 39 1.8** (1.31- 2.46) 37 1.2 (0.83- 1.59) 99 1.1 (0.86- 1.28)

YR A 5 1.6 (0.51- 3.34) 5 0.9 (0.29- 1.92) 12 1.2 (0.62- 1.99) 38 1.1 (0.77- 1.46)
H (548) 2 2.1 (0.19- 5.73) 1 0.7 (0.00- 2.58) 2 0.9 (0.09- 2.61) 5 0.8 (0.24- 1.54)
fili (Fi48) 000 ( - ) 1 2.1 (0.00- 8.00) 4 3.0 (0.80- 6.83) 6 1.2 (0.44- 2.40)

it L ORRHE 2R 3 9.0 (1.89-24.52) 2 5.8 (0.63-19.11) 3 7.5* (1.41-18.39) 7 3.1 (2.77-13.15)

TEBR AR OE R 6 2.4 (0.83- 4.54) 13 3.4** (1.81- 5.53) 6 1.0 (0.35- 1.90) 20 1.0 (0.63- 1.53)
b (F548) 2 3.3 (0.31- 9.55) 2 1.8 (0.17- 5.21) 000 ( - ) 9 1.3 (0.57- 2.23)

PP o R DF 1 1.4 (0.00- 5.60) 1 1.2 (0.00- 4.36) 000 ( - ) 7 1.9 (0.77- 3.65)

BB L UhHE 13 1.7 (0.87- 2.66) 13 1.7 (0.90- 2.73) 13 1.5 (0.80- 2.45) 20 1.1 (0.65- 1.59)
T (F48) 5 2.9 (0.93- 6.08) 3 1.8 (0.33- 4.33) 1 0.6 (0.00- 2.45) 6 2.2 (0.80- 4.36)
g % (HH) 7 1.7 (0.68- 3.21) 5 1.3 (0.39- 2.58) 8 1.7 (0.73- 3.09) 7 0.6 (0.25- 1.21)
* P<0.05 ** P<0.01

K3 BHBREHGNCAIFEC Y AT
i i
oy R o Ly
ARG 2,728 352 A 489N 1,424 A
AR (SD) 27.43% (0.39) 27.43% (0.49) 927.41% (0.41) 27.47% (0.42)
FEBERE (SD) 29,54 (1.57) 21.54F (3.42) 92.54F (1.48) 29,54 (1.78)

% R O O/E(%fEEKE) O O/FE (B%EHEKE) O O/E (B5%EEKXE) O O/E (95%[FHiXNH)
£ % W 93 0.9 (0.69- 1.04) 43 3.3** (2.36- 4.30) 17 1.7 (0.96- 2.53) 41 1.4 (0.99- 1.83)
RRE S LU SA R 0 00 (C - ) 0 00 (- ) 0 00 ( - ) 0 00 ( - )
i) 29 1.0 (0.65- 1.35) 308 (0.15- 1.99) 6 1.2 (0.44- 2.40) 18 1.3 (0.74- 1.91)
Mo, FEB LOREEE 1 0.5 (0.00- 2.06) 1 44 (0.00-19.60) 1 80 (0.01-56.01) 127 (0.00- 9.80)
s Pl 0 00 ( - ) 0 00 ( - ) 0 00 ( - ) 0 00 ( - )
WEERE LUOREROREE 2 1.5 (0.15- 4.41) 6 36.7** (10.80-58.81) 0 00 ( - ) 3 7.5% (1.41-18.39)
TEBREROHEE 23 1.0 (0.65- 1.49) 10 3.7%* ( 1.76- 6.35) 6 3.6* (1.27- 6.92) 4 0.8 (0.21- 1.81)

& O%E (H8) 9 1.2 (0.57- 2.20) 1 1.1 (0.00- 4.36) 229 (0.27- 8.19) 105 (0.00- 1.96)
AR R O 2 0.5 (0.04- 1.33) 3 5.7% (1.13-14.71) 126 (0.00- 9.80) 2 1.8 (0.17- 5.21)
HALEROLEE 4 0.4 (0.11- 0.97) 2 1.8 (0.17-5.21) 1 2.7 (0.00- 9.80) 0 00 ( - )
HERRL LORKEH&ESRE 1 3.4 (0.00-13.07) 0o 00 ( - ) 0 00 ( - ) 129 (0.00-13.07)
FERSEH 0 00 (C - ) 1179 (0.01-98.01) 0 00 ( - ) 0 00 ( - )
Bk L UhE 29 0.9 (0.61- 1.28) 13 3.4%* (1.77- 5.39) 2 11 (0.10- 3.18) 8 1.6 (0.66- 2.79)

wwE (58) 8 1.3 (0.57- 2.42) 1 14 (0.00- 5.60) 2 8.6 (1.11-33.72) 229 (0.27- 8.19)

g % (58 15 0.9 (0.49- 1.39) 5 24 (0.75- 4.93) 0 00 ( - ) 4 1.2 (0.47- 4.04)

HO1982-844EES, ¢ P<0.05 ** P<0.01 SD: fEH#E[F%E
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BonTwWiooid, BHEs,022A (96%), ik
1,896 A (98%) TH -7z, Pk OB Tl hii
DA E B A7 B—RERICHNTHEREIC
Ehro7z (O/E=2.6, P<0.05), E7z, BHOIE
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x4 BEED OOMBINC A/2FHFETE (O) EHFFECH (E) &M, shyrmre ]
0-4 4 5-9 4 10-144F 155ELL

O O/E (95%fEHXME) O O/E (B5%fEHEXE) O O/E (B%EEXE) O O/E (95%{E1HEXH)
%
% % 7 06 (0.25-1.20) 18 1.3 (0.78-1.99) 16 0.8  (0.44-1.19) 52 0.8 (0.62-1.06)
JEBtYE 7 5.0%* (1.95-9.26) 9 5.2%* (2.36-9.16) 10 3.9** (1.83-6.60) 17 2.3** (1.32-3.47)
i
o F 2 1.8 (0.17-5.21) 2 1.4 (0.13-4.09) 0.5  (0.00-1.96) 12 2.1* (1.08-3.46)
FEptyE 8 2.4* (1.03-4.36) 8 1.9 (0.81-3.44) 1.4 (0.59-2.50) 17 1.0 (0.60-1.57)
#1982-844FKES * P<0.05 ** P<0.01
F5 BEREFINZATFECY A7
i i
L TR & 7o 3 B B EE S Falpe-d:]
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Excess mortality among 5,064 victims of arsenic poisoning from ingestion of
arsenic-contaminated ‘“Morinaga dry-milk” in 1955: A prospective study
from 1982 to 2004

Hideo TANAKA* and Akira OSHIMA*

Key words : arsenic poisoning, mortality, cohort study

Objectives A prospective cohort study was conducted to assess the excess mortality among victims of ar-
senic poisoning who had ingested ‘“Morinaga dry-milk” that was contaminated with arsenic com-
pounds in 1955.

Methods We identified and enrolled 5,064 individuals who had ingested contaminated Morinaga dry-
milk when they were aged two years or younger, in 1982 (mean age: 27.4 years) and they were
followed until 2004 (mean length of follow-up: 22.3 years) . The death certificates of subjects who
died between 1982 and 2004 were examined. The risk of death was assessed by the ratio of the ob-
served number (O) to the expected number of deaths (E), calculated from the mortality rate
among Osaka residents.

Results The O/E ratio for all causes of death was 1.3 (O=211, P<0.01). Significant excess mortality
was observed for diseases of the central nervous system (O/E=5.4) or circulatory system (O/E
=1.4), external causes (O/E=1.4) and traffic accidents (O/E=2.0). Excess mortality from all
causes appeared 0 to 4 years after study enrollment (O/E=2.1, P<0.01), and then the O/E ra-
tio decreased to unity (O/E=1.2) beyond 10 years after study enrollment. The 352 males who
were unemployed at the time of enrollment in the study showed significantly elevated risk of death
from all causes (O/E=3.3), death from disease of the central nervous system (O/E=36.7), cir-
culatory system (O/E=3.7) or respiratory system (O/E=5.7), and death from external causes
(O/E=3.4).

Conclusion This prospective cohort study showed that excess mortality from all causes among the victims
of arsenic poisoning from ingestion of arsenic-contaminated ‘“Morinaga dry-milk” in 1955

decreased to unity when they reached middle age.

* Department of Cancer Control and Statistics, Osaka Medical Center for Cancer and
Cardiovascular Diseases.



