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Estimate Std. Error tvalue Pr(>|t|) exp(I+Yy)
I 0.850 0.261 3.257  0.001 2.341
Yeo -2.240  0.134 -16.773  5.41x10°  0.249
Yios -3.087  0.126 224540 1.24x10"° 0.107
Yiso -2.853  0.126 -22.639 1.32x10"% 0.135
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= ANNDSTONTODOONDOIOANNTLONO
BADODOGDTTITFTAAFFTAPAARAANANQNAO
¥ ¥ ¥ ¥ 3 3 2T T 2T 2 2 2 2 2222222 =

M M N MM NN XN XN M X X
Nhr—

5 BEEUFETARX (1) . Q) OF/h REIC X D REMFOESEHIRE G, (BHIF) BX
NG (AOHD

FOME Y, DfiEFR 4 17T, TOEE, 1960,1973,1980 D exp(I+Y) DIEILENLZE I
0.526, 0.023. 0.028ppm T ~>7=, T2 5, 1960 FDFHJH) 72D A F VKRR 1L 1973
DK 23 15 (95%CI 1% 18-30 f5) EHEE Sh7z, 1960 475 1973 45 F TR EE DK
TEDHTZD 21.5%=1-e")Th 5, LB LR (2021) DK 523 12X, KEBOHRIHE
DOFBKEMEIL 1960 A5 1970 FEIZT TEIE 30 0D 1ITTFRY . ZOH%IE 1974 D1t
Y)Y MR E 2T 0.4 ppm Fit CEEL T D05 (EFFOHRE 2021 OIK 52.3), FKEE
1% 22%FREE & RS bl b,

1959 FEAZ DWW TIERIBIEN LV, FAFERIOKERIREE X 1973 4 & 1980 4R TIRIZ[ABR
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O Z7R L, 1959 FOMEEZ SO 2l CemFeET v (FFH) LIZFFRET, £
BEATRE L CWDE IR R D, ThEL, T2k 2IFA T EF D 1959 FFEOPREIL 5 FF
PLE@En, 2IRE LT, W7 FA U Ui EDOFRE LOREBEFEOR O AN IR E T
HY ., A EFREDORBRBIEOEARITEIRE TH D,

100 (@) | 01959860 41973 01980 x £HifH |
E
o
8 |
s [® =
go | ¥
5 f O
c X
8 BXxxxExﬂxﬂxxx
c XXX % xx ¥ x o
S |o o xxxxxxxxxxxxxExXQXXQ oo
> xxxxxExQxXxxﬁxg
31 ¢ o o
s f 8°A8 0o o ©° =
e [ Ap0 020 [oYe) A oA
= A A ART ABAAO0L0A0%, o © o
3 A A AOA A AQ
o [ A A AL o
RS
o
0.1 ‘A

X 6a HERFET LR()OREMEOMFERNIRE F, (<H) BLOF,, (0AOH),

=
o

(a) 01959860 4 1973
€ 01980 x 2HR
Q
o
5 O o
X=) X X X X X
=2 ﬁxRRxNQQQxEXXXXXX o
© XXEX X % X x X X X R X X
b= im] xxxxxxxngxXng
2 X
la A X X X X x
o
s T
X
; o AO A0o0 O O o
= AA A 00,0 o le) X
A A
D1 = oh o ASADLT AL L - S
= fo) ARAA (A)
L) ARA
A
£ 5 A
g A
L2
0.01

M 6b  EEIRET L) DRSO BFEIIRE F, (<F1) BLOF, (0AOHD),

HARE 238 U725 F OME D 6 KRB N K-30 13E O KM-24 12 H~THI 2.5 1% (95%
CLIE 1.8-3.51%) . ffKoD KM-14 (2T 6.6 {5 (4.7-92 %) IENEW (¥ 5), 72720,
FOANETOE BTN Y 72 0 DY (KM-27) BKMRAHE (KM-25) X0 @G3R L HEE S
TWaRE, EELbblWEBbW o nnd 5,
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MM A E U5k G Ol G, KRBEWN K-30 13Z O KM-24 ([ZH_TH 2.5 fi%
(95%CI 1% 1.8-3.5 %), fIKD KM-14 12T 6.6 fi5 (4.7-92 f%) BENEW (K 5),
IR ORI IT 1973 4E & 1980 4E TIRIF ARO[ 27~ L, 2B 2@ U= EiEt
TV EAFIEFIER O BRI 2 77 A%, KM-21 1 1960 A= DR EE DMK < 1960 DA% 2
MHEOERD 13 BETH Y, KM-25 D 1960 4F 1312 3 FREmVEm AR SN D,

FFERI OKERIEFE I, 1973 4F & 1980 AEFE CIRIERIBROME T 27~ L, 1960 4= DfE% & 8
AWM A U EYRET LV (K 6 O SIFIEFREET, REHNOLE & Rk, 2%
WATBEN L TWA XL ZD, e, ol X3 EF D 1960 FOPREIT 5 FLL E
B, BIRE LT, X7 FA TV EOFAB L OREEBOROEMEITRBETHY |
A EF I EOREEBED VAT HRETDH D,

X2 ORAETHZ RO HGRE 2, = exp[/+Y, +F.,+G.]. &BICF, £7213 G, bRAIL
TVBHAITIEN | OFEEZ RO BRE 2, = exp[[+Y,+F+G,] % T DRFOWE L L,
X1 BLOKX 2128 % FZHIE logz,, & PER{E 2., & 2, DB ZE 7177, EEMAFEN
RECTERWEAIXF, T FE2 0 & LTRGOMMMEE W, % F=0,%F=0 &7
DXL L TV DT, T ENRIRE L 72 5, LYy L SRR — T HHEED
FRT =2 R LEE0RH 5, o, W ONERNE & BEERES M L7283 55, X 7a
DOERMEDY 0.005 & 59.2 D i, ZIZEH 1960 4F KM-21 DAL A A J1 & 1960 4F KG-3 D
AEFTHD, X 7o OEHMED 6.68 & 293 D filx, ZILZEI 1960 4 KM-24 & KM-23
DWTHE 1960 FEDA L EFF TH D, M Ta & b DENENOIELREKIT 0.631 & 0.655 T
HoT,

10.000 100.000
(a)

- 0.6654 XX PeT—
y = 0.44520 55 = =2t (b) 7= 053410740
R*=0.631 x Xeox | % x R*=0.6551
XX 10.000
1.000 x5
;a o 1.000
4E 0.100 {2
1 " 0.100
|
0.010
0.010
| . 1980 e 1973 |
1960 1959
0.001 - 0.001
0.001 0.01 0.1 1 10 100 0.001 0.01 0.1 1 10 100
=8 = 8(E

X 7 FAEBIKSREEE ORI & FRER o g, ()31 . b)) 22 X 2 HiHE,

K S FRZEDOFNZOWTORRTH LD (& LTS LR, BEgEEHTE TIE, £< D
Bt BEADERIZERE LIARDARZEOT- O, F2 5l 1287 2 /KBIRE 2 BIFET
No(2) FE () IZED &L REARE LRWEREAE W, 72720, ELE LTHERA
EESTVWDLEE, IWERIC L 2BENZENTWLEGEIE, Eesf@aeh 2 7 FA U
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EHTp LTz, HEAZBEL TCWAGAIR, F28NMEEATAEE TV R, W
FEFM Lz, 72770, 2O TIE 1960 FOERERHF LN TN RN L H D, &
FE D K SRIE B L E R (D) THERE L7 2 VW o, ZOmBEIXRBIC L v B AR08, ez
X KM-27 DA X2 7 FA T Tix 034 ppm, KM-24 DA A TiE 0.51 ppm TH 5,

# 5. 22BN BT D HACCP IFEMIC L 2 A0E U A 7 (R REE L EBhEE)OHEE

ID 1 2 3 40 4Q 50 50 5(3)
EXES0 BELA BELA WE | KRB KR | K K HizK
%1 KM-17 | KM-17 | KM-17 | KM-24 | KM-16 | KG-1 KG-1 KG-1
FfaFE 1 et W) B | RTA | TYY | B | AE T Ty
s 2 KM-20 | KM-20 | KM-20 KG-1

FfafE 2 1 ) 1) 2F U

FiEE 66% 66% 66% 100% 100% | 100% 66% 100%
R R 1959 1964 1959 1959 1959 1959 1962 1964
iHES BERN | BFEARN | FHBFE | ERFE | R | AR | BEAN | BEAA
BaaE 390 390 95 95 95 95 390 390
Wi i35 14 ] 365 365 365 365 365 365 365 365
1 FR R 202 95 49 22 19 161 202 311
TR E 39% 13% 8% 2% | 12% | 33% 39% 54%
R fEE 20% 0% 3% 0% | 02% | 21% 20% 40%
(UNGEY 55 55 55 55 55 55 55 55

xSOH T LB 2 ITEFICEET DRERANOLETHY . F- 2BERFHNZNZEN
1959 & 1964 FEDLETH D, FIEFEFDOAFREY A7 53 1964 FETIEINR VKRS 2D
ZENTRBREND, B 3T U S CIHREDLE Th D, BRENDIRWTZDIZHIEY 2
I PMELS PSS, Bl 4 13KETREZRE LEEMEOR TH L, BH (R TA) 2B
Lizime (1 40) Ko 73V Z2BELLGE (B14Q) 0I5 MELS Fllsnn, &I
AL LSS, AKMETHIET 2 7 VI RIAfHETRESNTZ LD TH Y | U A7 RN
ETPHlENT, BEOEAREZ 1 B 95g & L), BEOWEIZAEED 1/4 BETH
D, AELFRRICRETE D LIFRLARAVAICEETREES ),

Bl51x, OHPHNTIFIERFE L L THIAKICER, @1962 FL%ITE X MEIREREANLE L
ThHE I TFA T EZTFTUAEEE, 1964 FLZ T LR TR ZBE LT & A
LTz, ENEFERELDLINIEIDBQEQ@TRBRLEBRET L &, TN ENOIMAIRE
EAIE Y A 71 ZO(65ppm, 12%). @(76ppm, 6%). @(112ppm, 19%)E 725, kb A7 OFE
WU @M EERKTH D,

WEDZFEHINBEOLNTWAIGAE, MENM AL X3 NARELERET D, Tz RE
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felT 256, AT VIKBOAEYFRIERINIA 70 H THLH0 6 BRI | FR 3
SrEAFREBICE D & | AR E O R KMEICE U CREIMEE O R RITEA TE 5, 772
o, B5 DX, KEZ ST TERRREEERDH > T, 22O B To iR
FEORKRE TSN 5,

KERENHFE LN TWD BRICIE, Wy 193 FE0T7H Y ~N~T U A4, ¥
AN A RS STR, THVITEICHEAR FERTOME - E4HT) 22 BKEHIZSE
ODNTEE I, RAKIETENTZ DL H LN EDOIREEDIT & A EIXERIF 72 &\
R TH s (LB OHFE 2025 0 2.5 HiF 252 BLOFE 53.1), #I3 TKEDATA DY
IO T YV & BT EHREY A7 1X@5ppm, 7% 5, Z DL 52, [EB]OIREE
Wiz EEICADETEZ D Z LY, HACCP R HEHREZEN LEEENTH D,
Pk, RO S B, KEHEBESNT 25 L, BESNRD o7 117 2 BIlITHET L
7o TNENOEFFEEDFIEY A7 OfE L | HRIZIS T 2BE DS O M O FORFIF R
BIL0.111 T, AIEY A7 B@Em0E2ik méh%#wkmoﬁ R ARBE A e o T2 R
ED P E=9%), HRIIBREHS DL T TR, MEOHME L ZOENKRREBERZY
%LT%%éhTwé# . WREE VA»ﬂmw%_mméhébffiﬁm fh 5. HRR D
IRFEDOFREVEDE & EARMFEDHIEY A7 DAL T ~ - ONENAIBIFREIL 0.107 TH Y |
ﬂ%ﬁaﬁﬁ%i@#ok(ﬁ@$ﬁ®Pﬁ:mw Thebb, ﬁﬁnfﬁﬁ)xymﬁ
VN &K ST B BREE LUV E D S SN 2 B D

2. WERFAYZR A FILIKERIRER U 2 7 O Bl
X 8~ =Y LT =X OWiEE R, B &@m7~5@4@6@%k)ﬁm&ﬁ®
ﬁwk%méhko SRRZT A BELTH, B R T — 4 HDOWVIEH ke
TR T — 5®Wﬁﬂffbﬁw&—x%&oto

TKARIRER IKIZRD 3 .
ERE }EE"% 520\
B2 | mmrr2
=% 54 6 6
ERRL e ~
sy | 2257 _l > —RL<
BTREL! mmp
-4 —

=5

B 8 AR THWSE-—RBRENSEZRIZZBDT —21EE

T4 FEEIL, —RE2 T —ZIZOWNT, AR THEMT 27 —% (LLF, 4 47—
) &L BEFnS2 FICHERR S LciA s (LU, S ET — ) ZHEBMRE L,
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AR O REZE OEIEIX, Ff 4 75 —4%, fEET—FX L b, BERULTH- (F
6),

K6 TMAET—F LWEET =X ORI REE S

T4 FET—4 WhET— X

N HE N A
NI 6108 51% AR 28818 51%
FH {HTHT 982 8% FH T T 4510 8%
=E[dl} 1244 10% F ALY 5508 10%
FEZSKET | 1241 10% HEZSOKMT | 4426 8%
BE s fEHT | 1388 12% i [EHT | 6924 12%
WEFTHET | 820 7% FEVFITIRIET | 4880 9%
Z5ArHT 217 2% ALY 1040 2%
&t 12000 100% At 56106 100%

BREBICE LTI, AT B 17. F085525) & TER39. Z0 10~20 4/,
BEEARAZ] 12OV T, IR LR A ZNEFNR 7 £ 81777,

#x 7 SMAET—F LWEETFT—F ol (B 17. FR5525)

B4 FET—4 WEET—4

% 28 % 28

B (AR 2|35 b SR |k ®=|2F e (K R B EEER | K ®]2F e

Bl% | HUEX | HUEC [ F109% | HIX | HUIX B% |HIEC [ HIX | 1% | HX | MK

VY U0 [4006 |80 [N U [5302 107 AN A

% 7774|7843 | % |86.88 [93.86 Z Z

943 (19 (¥ |653 |7 % (1082 (22 |#&  |749 |9
18.3 |18.63 10.7 |6.14 84.07 |88.00 83.50 [100.0

O F|204 |3 O L1148 |0 O 2205 |3 O &1148

W 13.96 (294 |V 243 |0 W 11593 [12.00 [V [16.50 |0.00

AFF |5153 [102 | &FF [6103 |114 At (1287 (25 |AEF |897 |9

WEET =X TIE, W2 ORENESRIEN DA TN D, REBIELFET D729,
AHEETIT TWWZ | OEIZEAKZHD S Z LT LT, FO7-8H, T —Z TOE|
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BT 5 2 LIXTERVD, A4 ET — XX, —RRZ L ZRRZ O 2 %2
LTméA#ﬁ%kﬁonét% JER A FF 2 D5 NDOEIGITIE 2 TW D HRNED il
%o ZOMERIE, OFERIZOWVWTHEETH 72,
ATEEIEI BT 2R ERT 39. 2 10~20 4R, AEFEAZRT) 2oV Tk, S
AET—HDFMN, HEHEXTWEEE L TWDAREL, BN EEZ T ABND N
2 8- 7=,

#F 8 A4 HET—H EWEET—X ol (BRI 39. Z D 10~20 F[{. A EEZ &)

B4 FT—H WEET—X

5 8 % L8

g K (R A0 E |k R b BEE K R b EE |k ®]%F d

Sl% |[HIX | HIX | 5% | HIX | HX Bl% [HIX |HIX | 5% |HIX | HiX

fEH (1787 |43 |4EH 1580 |44 fEH 4680 |145 |4E:H 4367 |156
35 |42.16 26.31 |38.6 25.79 |33.72 20.57 |30.65

2 H|2109 |46 |2 H|2733 |51 2 H|7281 [192 |2 H 8988 (217

I — 1413 |45.1 [l —|45.5 |44.74 12 —140.12 |44.65 |I1Z —|42.34 |42.63

[EIFvA [EIFivA [Eif{A =

1 #[1053 (12 |1 3 |1446 |12 1 (4376 |63 |1 i |[5521 |91

fil 12120.62 |11.76 |[H 1Z|24.08 [10.53 ffl 12 |24.11 [14.65 |[H] 12]26.01 [17.88

1 [ 1 [ 1 [\ 1 [\

i fr fir i

B F157 |1 B F(247 |7 & F 1811 |30 | F (2353 |45

0 £13.07 (098 |V A&|4.11 |6.14 D #1998 [698 |V £|11.08 |8.84

7 7R ~ 7 7

o D o o N o

ek [5106 102 |AFEF 6006 |114 AEb (181481430 | AFEF (21229 (509

TS R, PRABREHC RV TE, B2 a2 LI AOT7—4% (12,000 N) %
HAWTKIRIFOEENZ TR LTz, BRI OB, KIEHOEEWLEZR S LR o7 A
<12000 AN—546 N) %, KEETIFEN A, & LTHRIZHEDTZR, ZN0HDADHFIC
TR RE SRR O R bzl %Mj’)%ﬁ‘ = Mﬁ”%"’"*ﬁwﬁuﬁ%%
Lfmwt)\%ainfb\ét&b %2 LTS BITIIKRRIR O gV & 2l S iz A
ﬁ)é.i:hfb\f:ﬂﬁbﬁ iH 5,
91z, Bz ROC BiftZ R Lz, Fd e E 0.73, R 073 Thotz, 7o
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B, ZORRD AUC (At FifE) 13079 Tholo, BRE, FRREE L HI2, A KXW Ez
RLTHEY, HOBREOTHNRRETH DL Z EAREINT, 0B, MOFETE PHlZR
BRI, BBLRFERROFR I b,

1

08

—~

£O.6 -

~—

204 |

b

02 F

0 1 1 1 1
0 02 04 06 038 1

1-FF 8 (1-Sp)
X9  KEFEOEEWTHICEYT 5 ROC Hhif

B2 T — 2 1%, KRS b\@ﬁﬂ@ﬁ%nﬂﬁbt'f HZTHHIZD, 6 FET
(ESS i ETET“?HL\%: R T — X R T — 2 2 AT, LR L KR

WOENETRT 52 EE2R AT, Ll ﬁﬁﬁ%ﬁoﬁxﬁkb 2o CH LT —ZITIE.
FERTZ2AT D T2 D DM T — & (i) (ARSI ERHA L, BRI T —Z I8
Wi T — 2 MA COMTEATO ZENRARETH LD EWFZEHEE LTl L=, 207
OB EEZ T, —IRRZ2T — % ZHO TOREIFERE DO SFEIEEVER N FTREN E D 0D
RETZFATHCAT D 2 & & Lz, MEFOP THEBAKEERENRZWEAS S LB BN
7oy KR I L OVESARET D 20 5L EOWEREEH 221 &2 xt5 & U CTER A RA T,

B 10 \ZEEANHER Lo A R, ZOSBAEICESREIT 1, FFREX
0.88 &, KIBFDOENE I L S T HZ LN TE I, UL, MR SRE 2 KETR
FOEEZRARITD 20 LA (6789 44) W ZJRF 72856, IR 0.44, FRREEIFX0.81 720 | i
NS TEZ LTV R WER L 2o T,
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”gggg'%‘;'j"' OOLERERER /0| sttmiRD o1 |—4/6-+[ 20, BYR. HEL |
|lf3 L RELVEL

19/76 (24854203 |
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= B u~ I~
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v
3/20 [_3 ﬁm-m LUR |-5/11-+[33 %mew
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[ sopEnBE |-4/16[ aBFRAG [w3/900]  2BBARE  |e3/7 [6HANEIES
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I 11 19.7AAYIZ<L
8/120

29.EBYHT %

SHEDHAMNEIEH(-5/34[ 4BRH LY |-d/18 NFRICER 1/2 11FORX

316

23 ;wu.t_u;._ [:u.:z:'szt:{vwn
5/34 r 32!!5/:0!{, 2/6[ 13BN B LU
3/86 1/5

A FEBEDOER

1/4

[1akATOTELUR | [33 BRIZREMRRL]

25 MCOEANRZIZCNI/3 1TFHEAS | 1/50 [ BRAVEVES |
3 i RAVSZV &

2/30 !
28 FABAEMY 1KLY [~2/9-0 3EZDDHHELL | 2/5 ILFRICER
1/

3
2B AR

4 10 AKEHFEEEVICEE U TR L7250 EHE ORIRTT « EEZORHT, 20 A Lifent )

I\

TR 78 A FOVIKERIZ L HUREE ) A 7 §Hli O "Ik

PO JFERNICE D, 1959 FEEHIZ A FAKITIE R SN AN E R L6 T
SFICIREEARNIZOWT, FHEREOHE Y A7 ST S D05 mﬁfhotomz%A

EREEDOFRE Y A7 ORFNT 150 ATh o7, SRIOFHEITLEEOERD S H, 58
ELEZIT TWRWMEREWVWIRYBZH D, Kﬂn?if%k@ﬁ%@%lowfi@ﬁb
TR, 7, SER & OREBMRIZOW T, O BERLED A FEMENEE TE R WHEAICIE
TEHRIZRRE LIz ATHEMEDS & 5,

FER TR L BY | RIFEOHIE Y A7 34l & Bk O FTREMED & & & OB IX
fb%%<&wow<oﬁ@%ﬁ£wfﬁ\ﬁﬁ%T%ELthxP%ﬁﬁkﬁwﬁbz
ERHAONHRER L R OND, TE S, AR THWEBIFET VG, Ex Oy
RAEE HOICHBETETW WA H 0 | R A ARIEARICEKS S T
) DS, EEEOWEEOZ IS AR AR L TO2RVWEWIRARSH 5, VW
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ML TH, CHRIEEBROFUE OE NI TORDLE A HIHIET L7 R TH 0 | RIFFRITH
RISCRSCDWNETZNT %558 A C HACCP WRFAM 2 368 I L CHIMT L 72 f5 Rl & 97, 241>
WCIIE & I~ & 725 5,

HEHET VITEM RO 2 —ERERD 21X T 7208, Hx OB OV TITEE
R RD HND, ThbL, ZOX 57U A7 b — /WEixtie b o T, TH<
FCHLHEMEORKEHWOBEOLE G (FAH 2008) EB5XHEXTHDH, —Hl& LT,
2007 AEIZE SNTBREAFEH L v RY A T, UV AZFHMBEET ML D THIESFEERT
VU (B, M ) SHE L 531D 5 5, BMENFEE L7-0D1T 447 FE T,
5FRITL VU A7 H@mMEIEL, SO IR EELR] &) (FiHEE), 2F0, L
v KU R MHEIZBW TS, HEMERY X7 IO REHO A LIzbT TR
HEETRETHD,

RO, BEBEY X7 0@ E LIZb 00, IR B 5 TR & 38E L TOHRWES
MWL DONd 5, HikiTd < F TREDO RN L FEEORE AR L, 2 OEMIKRERE
ISR L CHEL TV D, LA - T, BEEORE & OREEEIRD b s LIZGAIC
ERBE SN2, BRI, TR ENTEE LW, FTROEESOFESE2HETD 2
EMTE ] RVE L TRESNRWEERH o T, RBFFECIIIRE L~L RO K FB%
SR LCTONRWZDIT, ARBFECRTHAE Y A 7 13 OB & TR,

Z OHPETITIIERF 2N 72 DRI L 0 10 4ELL ERSE L7 & A5 b OIXNRE
BREBDO TR, EDT28D, 2 Z TIEIFRIERHI N EWIGE I OWTIL, TF 72 D IRERH
HRIERFN S 10 FLUNE AR LTz, LT, ZORHIICHEZ LTV E I ML Y
TREZHER] Uiz, 728, BERIEEL LTACHEICE STV, s, tERIZL S
BEEOAREMZ . BREROR] LG L e LTRITTWAHIRZHH - 72,

JER RS L OEB) R E ORI E N E PR 67ppm & 133ppm TH D (WHO 1990)
TEVEREE IR (IR 234ppm) UL ECITEEM T X 2203977203, Aok o L@z
Wi CREGFEEN R SN TV AHIA 2 BNEEH D OO, PR TR BEROREE T
NTHED HILTWVZRW,

F 72,1959 FEEE|ZHRER L= A\ L 1973 FEEEICHEER L 72 A\ CIEBREBKHEIC RE RENH D,
BRIz, BEIZOWT 1973 FOKBREICESHZ D & AIEY 27 OfFIE 0.03 AT
Do T7OH 1973 FELME DIRFRIZ LD KERFIED U 2 7 1%, 1959 FITHA~T 2 MKW
TEDREEND, HIR TR, KETTEATELE LT D AT OW T, 1968 HLUE DIREE
DATREMEZ B E L TWRWDA, ZRLSMIOWTITIF L AL 1968 4£ £ TAIRBEHIR & &7
LTWb, 2y, KEBREDIKT., AKIEFAL SN TR TOERENF -T2 &,
B R OKIRB OB I E 2 B & L T & Bbh b,

2. WA A FAKGRE U A7 O RIFA
A4, R T — 5 5 L O BT — 5 O XIREA DA TR L, 1
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HCEH) (Abstract)

Development of a Comprehensive Assessment Method for Methylmercury Exposure Risk

Hiroyuki Matsuda (Professor, Yokohama National University), Theme 1,
Satoshi Nakai (Professor, Yokohama National University), Theme 2.

Regarding Theme 1, "Comprehensive Visualization of Risk Assessment of Methylmercury
Exposure," to contribute to risk assessment in actual court cases in which Minamata disease was
admitted or denied, a multiple regression model was used to predict the degree of risk of developing
symptoms based on HACCP-based assessment methods using surveys of mercury concentrations in
fish in the Yatsushiro Sea in 1959, 1960, 1973, and 1980. Many of the plaintiffs in the lawsuits
allegedly ate fish contaminated with methylmercury in the 1959-1960s, but the risk of developing
symptoms differed between fishers and non-fishers. In addition, the newly collected data on fishing
conditions in the Yatsushiro Sea will be published in the form of "Illustrated Minamata Disease
Research, Volume 2". The results are reflected in the HACCP-based assessment methods in this report.

Regarding Theme 2, “Exploring Symptoms and Personal Factors Characteristic of Certified
Patients,” we will develop a method to predict symptoms related to Minamata disease using health
examination survey data for people suspected of having Minamata disease, which are kept by
Kumamoto Prefecture. In this fiscal year, preliminary analysis of about 12,000 cases of health checkup
survey data was conducted after data checking. Using data from the Minamata Bay Area Health Survey
conducted from 1971 to 1973, we are developing a method to predict suspected Minamata disease
patients. In FY2023, we integrated the health survey data from the first to the third surveys that remain
in Kumamoto Prefecture and undertook a preliminary study of a model for predicting suspected
Minamata disease. We were able to predict suspected Minamata disease from various symptoms with
relatively good accuracy. In FY2024, we worked on creating a model to predict suspicion of Minamata
disease using the results of primary and secondary health checkups. However, it was found that the
secondary health checkup data used in the analysis did not contain sufficient information. Therefore,
we attempted to develop a classification criterion of the suspicion of Minamata disease using the

primary health checkup data.



