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Abstract

B [BHY] FRIRRRFEEN XKD A DRIERFE ChH Y BAHREKIL<IC L D TEL B ENRIERIFE D oD
SHHSMER DTS S ST FRRGEIDHR RRE FRRRERNAELEANT20 FREESVLZENS (H&RE
NEVWDIRTERFITH D,

BFMAEDBENE BKI<EERRREGEEEDBEEZDHIDHETH D,

B [T Y ERITIRER59 MERICHITS.5 KBXTHD1 KIRA TOFEE. UNSCEAR2020/21 IC&
. BTN DOEII<SEHEEZR V. GEHZEZRBEEHE U THRIISEEDEREZ DT S MRENEEEIIC
DWCIH -5 KEIANTTHA. 1 KB E2-5 KETIEEGS ( WE<EE2 KEURY I —DXE(FH
BZEN)ESTADDETIVEHELZ 885,59 MR DRYRUVAETHSDT MY I—28A
U7z ( EESIRET V).

B [(BRIBEREFEAIC.BIC WINEET V4 HHEIRENTZHEI<EDEMRNDIRR=0.913,
95%CI=[0.756, 1.137] THO1zMN . KEfFAHIEICDWLTIL.IRR=1.03,
95%CI=[1.019,1.048] &7%&* 27z,

B [{55R] C C COBRIE AR L <D RRRGEEDBZR CTHh o &2 nR T o0 Mg R T 5.
BERERERAERIKRRED 3 KELEIEHETFTRID 2 "RIREDERISIEAFHE SNz AHFEDIE
KRR I DDICE BERLERT —YEMREBICLAFHIRETH D,




Background/Aim

B RO B’
B UNSCEAR2020/21@55R&EHHERE UTz FIRBRIRINIRE &  FRIARRTGED & DEEDIE
R

=1=3==1
R

BRRENEESR 1 RFOEENMFIR EER CARRERHAED—IHRE U THIRIRRE
(TUB)BMTONTETz 5B ETORE C.M35H AR, 115, 71, 31, 39, 50 fFDH
KENADFER SNZ(Tab. 1),

B EESR CORREREIL. 1R (primary)iRE & 2 K (confirmatory) IRED 2ERFEH 578D
TWLWB(Fig. 1) REBE2KBE X TIX. S5O L ANILDBERENAFIN TS . DI 5B
=EZICELDDDEEETHY . FIRIRNADERRICHEERMEENH D& (Tsuda et
al. 2016) . REBHEEDL NIV EEBRICEBEREENGDCENHREIN TS
(Yamamoto et al. 2019; Toki et al. 2020).

B UNU. KB LIEE. ZFRE. FIRIEDNADZIERZ ST 2R BDERNIEARES
NIz CDT=6D ANERRFEE | Z K BDBIREEDNADDHTIIR e e > TUE > 7272 L. TR
BREBEDER (BRSSP LUER) ICDVTIK. FOREAFHEINTLS,




Tab. 1T Summary of Thyroid Ultrasound Examinations (TUE) in

Year
Target Populaton

Participants

P“fT‘aW Nodule =s5mm
Examination

Nodule 25.1mm

Participants

B,C

Fine needle aspiration
cytology

Thyroid cancer

) Hit Rate
Confirmatory EEIEE
Examination —T

Sex Ratio

Age at Examination
Age at Disaster

Tumor Size (mm)

Is municipality-level data for confirmatory

examination is published?

1st Round
FY2011-2013

367,637
300,472
81.73%
1,713
0.57%
2,275
0.76%
2,130
1,379
547
0.18%
115
0.039%
21.21%
39:77
1.97

17.3+2.7 (8-22) 16.9+3.2 (9-23)

14.9+2.6 (6-18)

13.9+7.8
(5.1-45.0)

Y

Fukushima
2nd Round 3rd Round
FY2014-15 FY2016-17
381,237 336,667
270,552 217,922
70.97% 64.73%
1,570 829
0.58% 0.38%
2.219 1,499
0.82% 0.69%
1,874 1,104
1,398 959
208 79
0.08% 0.04%
71 31
0.026% 0.014%
34.13% 39.24%
32:39 13:18
1.22 1.38
16.3£2.9
(12-23 )
+
1(2'_?55;’-2 9.642.9 (5-16 )
11.15.6 12.946.4
(5.3-35.6) (5.6-33.0)
Y N

294,228
183,410
62.34%
669
0.36%
1,389
0.76%
1,394
1,036
91
0.05%
39
0.021%
42.86%
17:22
1.29
17.0£3.1
(9-24)

8.3+2.9 (0-14)

13.1£6.3
(6.1-29.4)

N

—
4th Round
FY2018-19

5th Round
FY2020-22

252,936
113,959
45.01%
665
0.57%
1,346
1.18%
1,116
997
101
0.09%
50
0.044%
50.00%
13:37
2.85
17.3+2.9
(12-24)

6.1+3.2 (0-12 )

14.0£8.2
(5.4-46.7 )

N



B RRRESZO T2 ENER-FEENR
B GRS EIRBR DA 1T TR < FIABRIGEN 25 | SHEeC 9 CEMESRIN TV S,
B [RERIE<E: Nagataki et al.(1994), Imaizumi et al. (2006)
®Fx/U/J1): Cahoon et al. (2017, 2024)
B EE#(4<: Schneider et al.(1993), Hall et al.(1996)
B FRIRERIGEN X EIRIR D A D BTEXPE
BRETORIIV(FiIg.NICHDILIICTEEDHDEICDODVTHRERS(X2)RIEEZITV . H
MEENAZIRE T D BHIRER I 5 EIFEBRNICEEE,
B F1)l./TJ14J(Hayashida et al.2012). RIEEIFEE DEHFAE (Imaizumi et al.
2005)IC LB EMBEEHEYDIIV—F X BRUTIN—T XVERRIEBDNARNRADIZINE
LY
B BERERALVESVRE S
B RRENADFEEEN0.01470.044%ThH DDLU T IRIFREIDENIL
0.3% 1.1%EEWV.mWRENICE > T I EDEEZRE TS DEEMENH D,
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—_ - RIS<E TRE AR 2508 (P-iB): Tl H A
F WII<E  Fin F A #BEE HFh  EEH(EPEEHCER) ERAEER ] B
Nagataki et _gn 1984-8 _ 3.2 (1.5/4.7) 08 (0.3/1.1)
\acataki st —gam 1945 0488sv 187 19848 2857 mmm 592 6.8 (4.0/9.8) e SlE Dy (880N 4 (2.5/5.0)
Imaizumi et 0.490Sv 000 ‘ 14.4 (8.0/17.6) 2.1 (0.8/2.8) 7.9 (4.7/9.5)
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Int. 0.31 Gy Int. Dose
EOR=0.60/Gy (p<0.05)
. Schneider 58.6¢cGy 39.6 (34.4/47.2) 11.7 (10.3/13.8)
ERIRIE et al, gr 19396 (Vin=458, 16 13LL 2634 mm 44 - ERR=0.091/cGy ~ ERR=0.03/cGy
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Test results

(Al) No Nodules, No cysts

(A2)
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Fig. 1 Protocol of Thyroid Ultrasound Examinations (TUE) in Fukushima
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Fig.2 Thyroid dose and Detection Rate of Thyroid Nodules in each Round
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Materials and Methods

B DR
BT —9NRHEINTLS., 5OHETH X 5345
B FREREET (solid nodule): 5mmUT. 5. 1TmmEL . &&t
B (RN A E [FEQY ) FHRFEE D (RIEBE) TR ZOKBICRERE SN AB(ERELR -
BEFILGR7ZY ENE)
B RIE<E

B UNSCEAR2020/211REHREEC K2 BFIARIRIEEE (10 2 HETRILANIV) . [B—mET i CHagiuet

T UADFEET DIGEE. BJEEITEN Z & o1z EBDEIS TINEF,
B RENEREE
B ERERFATDRIHR(FIER 2011)

B [ TRE I BEGHEDHED R VVRE(R—XS1) TO. RIREEEDHEE - DHhZlESNNITR
ENTED, I ARAE T BEHEORIRIR CX I D &2 i T /R COFEINIANR KT
RERIL<IREZTEZEITDEFOHEIIBH TOLRBRWCEZHASHICTESD,

B FIAIRIRIIRE DS KU FIRRRIGRE X 2 KB LUFEY = —Z2 8 A
L ROk
B RERFFEI(MERIRERIE T —YIERE)
BigVRUVAEDER
BEEE T BAEMRET V(ARSI ZI— 5T IURIZ—EEAN) vsTVILBREETIV

11



Results and Discussion

B E7ILOESE(Tab. 2)

B S5mmTF. 5. TmmELE . G5V INE . BIRIRIRINGE S R BEAE.BENRZEALLETIVADS TIE
FUN=ZE(AICHZ=IY) o

B 5SmmLLF. 5. 1TmMmUEICDIFEGEDAICEETLVE. NS ZXREH THMUIZAHNAICIT NS L\->D(F
DINEILTRLN,

B > 9 LR (Random coefficient) ET LKLV E BEEMRET IV (HEIHRY = — HREBKLBYZI—)DAMN

HCIEFRVDBHF ChH. >BMAIMFEDERZBE LI AN KL,
Tab. 2 Comparison of Models and Their Fit

Model No. 1 2 3 4 Radom
Coef
Age at examination v v v v v
(a) UNSCEAR 2020/21
Model estimated Thyroid Dose Y/ Y/ Y/ / Y
formulation  (a) x 2nd and later Round
dummy v v v v
Minicipality dummy v v
Round dummy v
Model Fit Nodules5.0mm 1646.4 1640.3 1634.5 1461.9 1663.9
index: AIC Nodulez5.1mm 1746.7 1695.9 1654.9 1535.1 1617.1
' Nodule Total 2216.7 2110.2 2061.9 | 17746 2077 .4




HEEE(Tab. 3)

B RRIRIRUNERE (UNSCEAR 2020/21 estimated thyroid Dose) & 23K BLAESY = —
DX EERBFETERG. TmmEL DR EEEED) MRIEICLDREZ LT D,

B5mMmMUTICOVWTIE. BEREIER(p=0.176).5.TmmEL EDFEEI LY EFRREN DR NC
EICKDAEEMED Y X< HRVINR TREETDE L DD THNIL NT WFEET (5mmELT)
DANRZWITTZA KB EEEICAKREVEE (5. TmmE L) DAAEIMLTEY . CNod

- efaran

TNl FFAS D DAIRYMNIK D TEIEEIINIZAREMEE TR T S (Tab. 1),

BERIENAICDOWTE T —IDLFATN TV 2B X TZEED THHT. EERDERIES
nrz.

Tab.3 Estimated Parameters (Model 4)

Nodule=5.0mm Nodulez5.1mm Nodule Total -EEBZIF?(I)?”%aSr;cer
Age at examination 0.935 0.962 ” 0.951 0.893
RERFERD [0.795,1.10] [0.849,1.090] [ 0.862,1.050] [0.565, 1.38]
(a)UNSCEAR 2020/21 0.890 0.972 0.941
estimated thyroid
Dose(mSv) [0.709,1.16] [0.800,1.220] [0.810,1.110]
& (2) x 2nd and later [0 9951 10301 S 102 [0 008, 1 14]
Round dummy (=0 176) [1.023,1.050] [1.014,1.040] e AEr
Note: Estimated Incidence Relative Risk(IRR) and its 95% CI are in the blanket. 1 3
Municipality dummies are not displayed due to space limitations.




Summary and Suggestions

B NAFRDOFERE . FIRBRGEET . FIRIRDN AN BEHRICL D& ZRE T 5,

B UNUKEHT—YCTHY ART —YICKDIRIENNE, 3K B LRI BETHR L ARV D BYRBRIR
B2 RREBDERNRFASNRLRDIZ. Tz BALRIVD T —FIERIZICHEBREDEAITE
[ETHY . AFTNTULWRV ARRDERZHR T D DICEHRERITICERET —F 2R
RICNFHTNRETH D,

® Imaizumi et al. (2005) DIRFERIBFEDDITICL D & BIRIRIGET T IL—Td. TDRD IR
BRDAFRIEDHERNE V. REANGEERINRD 74 0—7Y THMETH D,
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Z%E)Hamaoka(2013) COFEEID D
B2011-12FTxT U 25TETH,

Results of Poisson Regression for the WHO Dose
(Dependent variable: Number of participants with nodules)

<5 mm 251 mm Total
Estima Estimate Estima
z-value z-value z-value
tes S tes
Intercept 3.747 2380 *™ -11.200 -8.500 *™* 1.354 1.250
Mean age of participants  -1.031 -5.910 *** -0.657 -5.510 **
(Fraction of 6-10 year olds) 20.500 4.710 **

Within 20 km? -0.906 -2.720 *** 0536 -2.550 **

FY2001 screening dummy 0.549 4.040 ** -0.142 -1.100 0.112 1.160
Fraction of early evacuation -0.006 -2.330 * 0.002 1.180 -0.001 -0.860

Stable iodine distributed? 0482 2.170 * 0.000 0.000 0.196 1.300
\WHO Thyroid Dose 0.017 5.750 ™ 0.009 2.710 ™ 0.010 4.860 **"

Significance level ***:1% **:5% *:10%



ZZ)Hamaoka(2013) COFEEID S Hr
B ZDOMOBEEICDOVWTERERICHEEUBRGRE2 D D AH)

Estimates of Dose Coefficients

<5 mm 25.1 mm Total
Estima z- Estimate z- Estima z-
tes value S value tes value

WHO Thyroid Dose G847 575 " 000922 742220 01014 86
NIRS Thyroid Dose 0070623 *™*.0:016: 1:47 @I035 4 36

Fukushima External 0267 2.55 ** -0.008 -007 0151194 *

Dose
Fukushima Internal
Dose

93.80 1.04 74.88 0.97 89.11 1.45

Significance level ***:1% **:5% *:10%

Hamaoka, Yutaka (2013), "A Possible Warning from Fukushima: A Preliminary Analysis of Radiation Dose and Occurrence of Thyroid Nodules
Using City- and Village-Level Data,” in MELODI 2013 Workshop. Brussels,Belgium, Oct. 8, 2013: https://web.archive.org/web/
20170412194326/http://melodi2013.0 fi es/Melodi/presentations/08102013/Fukushima —

Hamaoka A%20Possible%20Warning%20from%20Fukushima A%20Preliminary%20Analysis%200f%20Radiation%20Dose.pdf2la=en. 18
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(a) 580 <5 mm I

RE EAERRE tfiE PfiE 95% {5 REX [E
i)y -1.55 0.83 -1.88 0.06 * (-3.17,  0.07)
RERFF D 0.04 0.05 0.74 0.46 (-0.06,  0.13)
WIL < RFE D -0.47 0.07 -7.13 0.00 *** (-0.60, -0.34)
ERIRBRIRE (Sv) 18.76 3.79 4.95 0.00 *** (11.33, 26.18)

(2) #5581 >5.1 mm

Coeff. s.e t-value p-value 95% ClI
Ullay -5.44 1.12 -4.85 0.00 *** (-7.64, -3.24)
RE R D 0.23 0.07 3.36 0.00 *** (0.09, 0.36)
W< BFERS -0.31 0.09 -3.53 0.00 *** (-0.48, -0.14)
FRARBRARE (Sv) 11.45 5.3 2.16 0.03 ** (1.06, 21.85)

(C) l\:él:ﬁﬁ (é§+)

Coeff. s.e. t-value p-value 95% Cl
i)y -2.27 0.67 -3.41 0.00 *** (-3.57, -0.96)
RE R 0.1 0.04 2.59 0.01 *** (0.03, 0.18)
WL < R -0.41 0.05 -7.84 0.00 *** (-0.52, -0.31)
FRIRBRAREZ (Sv) 16.26 3.09 5.27 0.00 *** (10.21, 22.31)

(d) f& (BR W& D)

Coeff. s.e. t-value p-value 95% ClI
7l]=2 -8.03 3.67 -2.19 0.03 ** (-15.23, -0.84)
RE R D 0.0 0.22 -0.02 0.99 (-0.44, 0.43)
WL < BFERS -0.03 0.29 -0.09 0.93 (-0.58, 0.53)
FRARBRARE (Sv) 15.9 15.78 1.01 0.31 (-15.03, 46.83)
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