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TABLE 1. Demographic Data of the Analysis: Population 18 Years Old and Younger on March 11, 2011, Numbers of First
Examinees, Positives in First Examination, Second Examinees, and Detected Cancer Cases in Each Area or District up to

December 31, 2014

LBk Ly

188 15A

Population Positives in 1st 2nd
<19 Years?* 1st Examinees Examinees Examinees Cancer Cases
D (No. Operated
Areas and Districts (1) to (9) N A (A/N, %) B (B/A, %) C (C/B, %) Cases)
Nearest area (1) (2011 fiscal year) 47,768 41,810 (88) 221 (0.53) 199 (90) 15 (15)°
Middle area (2012 fiscal year) 161,135 139,339 (86) 988 (0.71) 919 (93) 56 (50)
North middle district (2) 57,212 50,618 (88) 312 (0.62) 297 (95) 12 (NA)
Central middle district (3) 21,052 18,194 (86) 115 (0.63) 111 (97) 11 (NA)
Koriyama City district (4) 64,383 54,063 (84) 458 (0.85) 415 (91) 25 (NA)
South middle district (5) 18,488 16,464 (89) 103 (0.63) 96 (93) 8 (NA)
Least contaminated area (2013 fiscal year) 158,784 117,428 (74) 1,042 (0.89) 949 (91) 39 (22)
Iwaki City district (6) 62,289 48,810 (78) 436 (0.89) 401 (92) 22 (NA)
Southeastern least contaminated district (7) 38,321 29,656 (77) 230 (0.78) 210 (91) 7 (NA)
Western least contaminated district (8) 49,927 32,760 (66) 323 (0.99) 289 (89) 10 (NA)
Northeastern least contaminated district (9) 8,247 6,202 (75) 53 (0.86) 49 (93) 0(0)
Total 367,687 298,577 (81) 2,251 (0.75) 2,067 (92) 110 (87)

20n March 11, 2011.

®One operated case was diagnosed as a benign tumor by histology, but the case was assessed as cancer in this study according to cytology results.

NA indicates not available.

eight districts. For the external comparison, we used the
Japanese mean annual incidence rate estimates for thyroid
cancer among persons ages 19 years old and younger (i.e.,
two per 1,000,000) and 5-24 years old (6.5 per 1,000,000)
from 2001 to 2008 reported by the Japanese National Can-
cer Center,”! then employed three per 1,000,000 as the ref-

erence incidence and estimated incidence rate ratios (IRRs)
and 95% Cls in the nine districts. In doing so, we divided

3
1,000,000

15

359

41,810

1,000,000
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TABLE 2. Prevalence, Prevalence Odds Ratios (POR), and Incidence Rate Ratios (IRR) in Each District up to December 31, 2014

Internal Comparison External Comparison

Prevalence of Thyroid Cancer

Areas and Districts (1) to (9) Cases per 10° (95% CI) POR (95% CI) IRR? (95% CI)
Nearest area (1) (2011 fiscal year) 359 (2011, 592) 1.5 (0.63, 4.0) 30(17,49) *E m
Middle area (2012 fiscal year) W%M, 522) 1.7 (0.81, 4.1) 33 (25, 43) )
North middle district (2) 237 (123, 414) 1.0 (0.40, 2.7) 20 (10, 35)
Central middle district (3) 605 (302, 1,082) 2.6 (0.99, 7.0) 50 (25, 90)
Koriyama City district (4) 462 (299, 683) 2.0 (0.87,4.9) 39 (25,57)
South middle district (5) 486 (210, 957) 2.1(0.7, 6.0) 40 (17, 80) -
Least contaminated area (2013 fiscal year) 332 (236, 454) - 28 (20, 38) 1 ﬂ E 1 5 A
Iwaki City district (6) 451 (282, 682) 1.9 (0.84, 4.8) 38 (24, 57)
Southeastern least contaminated district (7) 236 (95, 486) 1 (reference) 20(7.9,41)
Western least contaminated district (8) 305 (146, 561) 1.3(0.49, 3.6) 25 (12, 47)
Northeastern least contaminated district (9) 0 (0, 595) 0.00 (0.0, 2.6) 0.00 (0.0, 50)

2The IRRs were based on diagnosis by cytology. When based on histologically confirmed cases that were operated on, the IRRs for external comparisons using a latent duration of
4 years were 28 (95% CI = 15, 47) in the nearest area (excluding one benign case), 30 (95% CI = 22, 39) in the middle area, and 16 (95% CI = 10, 24) in the least contaminated area
for which the secondary examination of cytology positive cases is incomplete.

RO R AREE

3 15 (359

1,000,000 41,810 1,000,000
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TABLE 2. Prevalence, Prevalence Odds Ratios (POR), and Incidence Rate Ratios (IRR) in Each District up to December 31, 2014

Internal Comparison External Comparison
Prevalence of Thyroid Cancer

Areas and Districts (1) to (9) Cases per 10° (95% CI) POR (95% CI) IRR? (95% CI)
Nearest area (1) (2011 fiscal year) 359 (201, 592) 1.5 (0.63, 4.0) 30 (17, 49) *E m
Middle area (2012 fiscal year) 402 (304, 522) 1.7 (0.81, 4.1) %ﬁé\i 43) )
North middle district (2) 237 (123, 414) 1.0 (0.40, 2.7) 20 (10, 35)
Central middle district (3) 605 (302, 1,082) 2.6 (0.99, 7.0) 50 (25, 90)
Koriyama City district (4) 462 (299, 683) 2.0 (0.87,4.9) 39 (25,57)
South middle district (5) 486 (210, 957) 2.1(0.7, 6.0) 40 (17, 80) -
Least contaminated area (2013 fiscal year) 332 (236, 454) - 28 (20, 38) 1 ﬂ E 1 5 A
Iwaki City district (6) 451 (282, 682) 1.9 (0.84, 4.8) 38 (24, 57)
Southeastern least contaminated district (7) 236 (95, 486) 1 (reference) 20(7.9,41)
Western least contaminated district (8) 305 (146, 561) 1.3(0.49, 3.6) 25 (12, 47)
Northeastern least contaminated district (9) 0 (0, 595) 0.00 (0.0, 2.6) 0.00 (0.0, 50)

2The IRRs were based on diagnosis by cytology. When based on histologically confirmed cases that were operated on, the IRRs for external comparisons using a latent duration of
4 years were 28 (95% CI = 15, 47) in the nearest area (excluding one benign case), 30 (95% CI = 22, 39) in the middle area, and 16 (95% CI = 10, 24) in the least contaminated area
for which the secondary examination of cytology positive cases is incomplete.

359 "
RiEE  HRMMEAELTHi3d-12 o= 2991666 {30) AREA

3
1.000.000 BRMEL105F LT 5 :3x10=30 33509 11.96-+=12>1 — 359
? ? ﬁiﬁﬁﬂ?aﬁ§80¢&763x80=240 22—3—149583 -=1.5>1 41,810 I,OO0,000
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111. 1D [T17](BLUVZFRERINT-, #HHHI~EZE [T16]) (L. BIKIEHL A
DREREZENBEHRICEIOTLERLIZCEFXIATESLETFEL TS, EELIIES
1B T501Z (95%{SHEXH] : 25 15 ~90 1Z) DBEIFIHEL TS, LHL. SAEDET
BEHEE. CORREEZIETHIZEHFEVEHRYNDELHLTVED [12]THoT=.
Tsuda et al. [T17]ld. BRI -BIRIENAVDERE RIS, BRIRO S ERELE
ERBRZODEEEZTHIZIEEBEIZANTULVEL, Bo0#ERIE. FHMS EFE2
2T ANOBRIKENARRERE, NRBERIBREZHEENZIEALEESEN TG
WBARDMDHIB TORRERLDLEEICE DT,

BEFEOHHMELEZADFETITONIE=DHDEKRI S MO TULVELY,
RIEBEICKAEBERARLICIEIRESAKRYTHY . ZBEFDOELGL—
KEDERZDEENSEELESTZEITo-EHBXDMEIXZZIZHS,
ZDERM DD TUVELY,

UNSCEARMDE L EF [XEFDEEFMIEL TULVELY,
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112. Wakeford et al. [W2]I&. FHMS A EAE
IR T D IL <A LB AYE U his . FIEE D Hhig, S LU E L i (Tsuda et
Al DEHRICEKBDED) IZENEFNEELTCWV=/NROBEREFLE T HLET,
Tsuda et al. DI{FX DT —2EDHTLTULVS, Wakeford et al.[IZKD AT Tl FREX
B R DER T AISERH NG, ER. BHIF<ARFLE L\ B EEEHEL
o] b &(T%)E'Jkﬂﬁhw’ﬁr%@ttlib?h\ 1.08 (95%{E#E X H:0.60~1.96) T
&Hof= (W2, IR rf =

500 A
400 A ‘

£FREE (10065 A)

300 A

200 A

Thyroid cancer prevalence per Mio

100 H

0
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FIGURE. Prevalence of thyroid cancer in areas of Fukushima Prefecture with different
radiation contamination.

SODERIENDEBLTSIICERELGL, FRO/NREIKIENAUIZIEELL, xE5%
DEWHENRIIZEREIN-EOERNLOERIEVASHY . RERGERITR
ZIZKHE2 TS, [16]I2BWTCGEBALE X RERL TLVS DY, UNSCEARIZCNFHER ., &
EHIFIWHODEZRBI-ERR TSN BFDEREIXEIZDIFTTULVELY,
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[16][CHEWNWTERLEEIREHL TLISHY, UNSCEARIFCNAFEELR,

TABLE. Results of Internal Comparison from the First Round of Screening in Each
Area or District up to June 30, 2015, When the Effect of the Length of Time Elapsed
Between the Accident and Timing of Screening Was Considered

1st Cancer
Examinees Cases POR (95% CI)*
Nearest area (1) (2011 fiscal year) 41,810 15 4.6(2.2,11) 1 ﬂi }X *E
Middle area (2012 fiscal year) 139,338 56 2.6 (1.2,6.0) .
North middle district (2) 50,618 12 1.5(0.65, 3.9) 2 ',Eﬁ EFI JE L)
Central middle district (3) 18,194 11 3.9(1.6, 10)
Koriyama City district (4) 54,063 25 3.0(1.4,7.2)
South middle district (5) 16,463 8 3.1(1.2,8.4)
Least contaminated area (2013 fiscal year) 119,328 42 -
Iwaki City district (6) 49,429 24 2.1(0.92,5.2) 3 ﬂi
Southeastern least contaminated district (7) 29,820 7 1 (reference)
Western least contaminated district (8) 33,720 11 1.4 (0.54, 3.8)
Northeastern least contaminated district (9) 6,359 0 00, 2.5)

aWe obtained these results by correcting the observed cancer cases. With regard to central middle district (3) and
Koriyama city district (4), we show the means of corrected PORs and 95% ClIs because we cannot use numbers with a
decimal point in Epilnfo 7.

CI indicates confidence interval; POR, prevalence odds ratio.

BRE|EDA VXL (POR) I, MBI TREEHEY . FEOENEFECEILEER
DI ETOH BT TELG> TS, BT D AIZKSTIEFTEIFENLDD,
eI FDRYEIZE>T-LvbhEHR TEHEELL-> TNV,

EA ENIFEAETRIESNTOVEWED D EFERZEFELTHHZETIECS
EFTRATDELODRRD ISR THS,

UNSCEARIZCNZFERLI-, HIIKEEFXR BT BEAZFZRINTINS,
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ANRBEROEE
REHY REBLL A9 X
RZEHY a A b A a/b
IRETL c A d A c/d

Fw Xt =(a/b)/(c/d) =ad/bc

7w X L OR (0dds Ratio) [(FIEDED HZEE DD T, InOR(A VXL D B A X 1) A IEFR
DHIZRESIEEZ S,

INOR(D95%1E %8 X fis] INOR + 1.96 INORDIZXERE)
Ay XD TR = exp{InOR - 1.96 (INORMDIZEE(FE)}
Ay XD LR = exp{InOR + 1.96 INORMDIEXE(FE)}

1 1
(INORDEFE#ERZE)= SE[InOR]=,[— + + + p
C

[MREDO-6HDEFEAMIERES #RE LR (2003)p.138.
[TARTDEZE (FE28R) IK. ). Rothman &R H ARET#t (2013) p.238.
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TABLE 2. Prevalence, Prevalence Odds Ratios (POR), and Incidence Rate Ratios (IRR) in Each District up to December 31, 2014

Internal Comparison External Comparison
Prevalence of Thyroid Cancer

Areas and Districts (1) to (9)

Cases per 10° (95% CI)

POR (95% CI)

IRR? (95% CI)

Nearest area (1) (2011 fiscal year) 359 (201, 592) 1.5 (0.63, 4.0) 30 (17, 49)

Middle area (2012 fiscal year) 402 (304, 522) 1.7 (0.81,4.1) 33 (25,43)
North middle district (2) 237 (123, 414) 1.0 (0.40, 2.7) 20 (10, 35)
Central middle district (3) 605 (302, 1,082) 2.6 (0.99, 7.0) 50 (25, 90)
Koriyama City district (4) 462 (299, 683) 2.0 (0.87,4.9) 39 (25, 57)
South middle district (5) 486 (210, 957) 2.1 (0.7, 6.0) 40 (17, 80)

Least contaminated area (2013 fiscal year) 332 (236, 454) - 28 (20, 38)
Iwaki City district (6) 451 (282, 682) 1.9 (0.84, 4.8) 38 (24, 57)
Southeastern least contaminated district (7) 236 (95, 486) 1 (reference) 20(7.9,41)
Western least contaminated district (8) 305 (146, 561) 1.3 (0.49, 3.6) 25(12,47)
Northeastern least contaminated district (9) 0 (0, 595) 0.00 (0.0, 2.6) 0.00 (0.0, 50)

*The IRRs were based on diagnosis by cytology. When based on histologically confirmed cases that were operated on, the IRRs for external comparisons using a latent duration of
4 years were 28 (95% CI = 15, 47) in the nearest area (excluding one benign case), 30 (95% CI =22, 39) in the middle area, and 16 (95% CI = 10, 24) in the least contaminated area
for which the secondary examination of cytology positive cases is incomplete.

NERLEER  SMEREEER

BEFDIGRNEFEZZAO-COMHMXDMEEZUNSCEARIZEE TS TLVAEL,
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Chernobyl Radiation-induced Thyroid Cancers in Belarus
Mikhail V. MALKO

Joint Institute of Power and Nuclear Research, National Academy of Scie fBl
n Str. 99, Min. kS y220]09Rp bl of Belarus: mvmalko@malko mhlpk khv

112. ZDI(EZHAZH. Tsuda et al. E/NRDMSHRFFERKENAICET 57 —52D
AKEWLGERIZIE ULTOEOIGAR—EHAREoN5S,

(a) Tsuda et al. 53 ETRHII<KR . 1E~2F LURNITEEIRENHHI-EIHREL
TWAR., FIIIL/TA)ERERRBRDFAESIUVRIKFEANEEL LY E Mot
DRAEBIZEWNT, SE~4FLATOBEIFENR SN TG,

100 Table 3. Incidence of thyroid cancers among children of Belarus after the Chernobyl accident.
Year Observed Expected Observed - SIR
80 Expected
» 1987 4 1 3 4
] 1988 5 1 4 5
S 60 1989 7 1 6 7
S 1990 29 1 28 29
5 1991 59 1 58 59
-g 40 1992 66 1 65 66
S 1993 79 1 78 79
z . 1994 82 1 81 82
20 tl 1995 91 1 90 91
1996 84 1 83 84
* 1997 66 1 65 66
o1 1998 54 1 53 54
P I 2IRIIAILIESII S8 S 83 1999 49 1 48 49
O OO O O O O O O O O O O O O O O O o
************** N NN A 2000 31 1 30 31
Years 1987-2000 706 1 692 50.4

Fig. 1. Number of thyroid cancer incidence among the children of Belarus.

EHOBENSREMMNEFEZEATINS, 1990FENSTO—BRENTHONEEK
SZHST=-D T, 1990FENLD AT RI)—=V TR,

http://www.rri.kyoto-u.ac.jp/NSRG/reports/kr79/kr79pdf/Malko2.pdf
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112. ZDIEZMIZEH, Tsuda et al.&E/NER D MEHEZHR BIKIEHDAICEETH5T7—2D

REWGER T UTOIIGEF—HBHAROND,

(b) FHMS T2 B IRBRA AL T R T, MHREIIFHFE6R~18mDFHmBTHRE
LTULEA, thDEAE TIF KRR NADFEFT/NE R (SmKiE) ITHIELLT=
FEIETROLEHEELTIVS,
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Tronko MD, Saenko VA, Shpak VM, Bogdanova Tl, Suzuki S, Yamashita S.
Age Distribution of Childhood Thyroid Cancer Patients in Ukraine After Chernobyl and in Fukushima After the TEPCO-Fukushima

Daiichi NPP Accident. Thyroid 2014,

S. Suzuki, FMU
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112. ZDIFEMZH. Tsuda et al. E/NR DO EHREBZ R FIKIEDAICET H5T7—2D
REHZEDIZIT LTOLSIGF—BMNESNS,
(c) AlEESN-BRIFEDBRE(X. ESN-EERELEESTHIZIFIETES [T6,

W2], . .
BETEBIEEEFETHNTOGUD BN TEVGLMEEZA—X
[ZEBRT ADIERETERATELGLD, TLABRZEDRTHERICE LI
NBOIEBZLDNRFR-REMNGEZ ST THD
1o° | (32) Vladimir Drozdovitch et al., “Reconstruction of Radiation Dose in a Case—Control

§ . | ,/, ?;ng;:olfj;lymld Cancer Following the Chernobyl Accident,” Health Physics 99

\ OQ(,)/’CO
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27T WILCREZRELSEHAT L EETATHE
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2016 F 9 A DEREMRREZETOHAE—HBIR(BEEMRK) DEREN
Our criteria to avoid overdiagnosis

. o =N\
S f . =
{ﬁ:.:;'s:s;“ { FNAC: BRIz 52
I—%
‘ ENAC {Ob sssss tional { ENAC
follow-up

suzuk Endocri
5. suzuki Clinical Oncol. 2016~ "¥'uzuki, et al 2016:63:315-321 [ grcccrine

BEEHMXKTIE. FIZIX. 5 mmEY/NIGIEEITFESRELTHEY . BRIZERIZES
HWN=ODIL—ILDMEHL-TULVS, COEZEILZHEZ[16] THEHE I 5HUNSCEAR
[XEELR,
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2016 F9IA DEFFEMREZZTOHARAE—ZR BEEMKX) DEREHN

= filT Rl F itk
EEHAX cT la 44 (35.2%) * pT la 43 (34.4%) .
1b 57 (45.6%) 1b 31(24-8%)} PT174 (59.2%)
2 2 ( 1.6%)
12 (9.6%) 3 49(39.2%)
3 12(9.6%) 4 0
IMAY: ] Ty - 2o 0 97(77.6%)  pN 0 28(22.4%)
la  5(4.0%) - la 76 (60.8%)

1b 21(16_8%)} pN1 97 (77.6%)

uki, FMU

1b 23 (18.4%)

FARIRS R CEX 0 106 (74.8%) « pEx 0 75 ( 60%)
1 19(15.2%) 1 49 (39.2%) pEX+ 49 (40%)
2 0
2 0 X 1 ( 0.8%)
EiRisig M 0 122(97.6%)
1 3(2.4%)

125D 55, 78% T /\EIERFE A EEDH 5L, 40% THIRERINERB N HoT-, FlTHRIIC
UNDYA (cT1acNOMO) EEZ R SN TULN=446| D 55336 AY, BIKARSNVER (1), )/ &
BF%(1). REIMHZIREE(10). KREFEE(7). /S\EFIRE Q). D TYHSREEZ)GEDF
T It 33451 #3451 D A HSpT1apNOpEX0, fli D= BERFE(3), BEIFZERETE S FiTII4BSH
TAHHW, COEERIFZAMZE[16) TIEHEIT HHUNSCEARIT R,
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5@%“ Eé)ﬁ"ﬁt (, \5 I gE(:J)(H\'J' L,T:l )‘) I\ (3 / 3) The Chernobyl nuclear power plant accident happened on April

26, 1986. We investigated the cause of the striking increase in
frequency of thyroid cancer in children who lived within a

15 years after Chernobyl: new 150 km radius of Chernobyl and who were born before and after
. . the accident. No thyroid cancer was seen in 9472 children born
evidence of therId cancer in 1987-89, whereas one and 31 thyroid cancers were recorded
Yoshisada Shibata, Shunichi Yamashita, Viadimir B Masyakin, in 2409 children born April 27, 1986, to Dec 31, 1986, and
Galina D Panasyuk, Shigenobu Nagataki 9720 born Jan 1, 1983, to April 26, 1986, respectively. Short-
Y ancet 2001; 358: 1965-66 lived radioactive fallout caused by the Chernobyl accident
- probably induced thyroid cancer in children living near
Chernobyl.
Group I (born Jan 1, Group Il (born April 27, Group Il (born Jan 1,
1987 to Dec 31, 1989) 1986 to Dec 31, 1986) 1983 to April 26, 1986)
Boys Girls Boys Girls Boys Girls
Age at examination (years)
8 0/67 0/75
9 0/651 0/667
10 0/1383 0/1287 .- .- - -
11 0/1523 0/1457 0/156 0/149 0/28 0/26
12 0/897 0/858 0/501 0/406 0/333 1/345 (0-29%)
13 0/305 0/302 0/437 1/437 (0-23%) 1/989 (0-10%) 6,/906 (0-66%)
14 - - 0/164 0/159 2/1449 (0-14%) 6/1460 (0-41%)
15 - .- - - 3/1339 (0-22%) 9/1319 (0-68%)
16 - - - - 0/579 2/754 (0-27%)
17 - - . - 1/93 (1-1%) 0/100
Total 0/4826 0/4646 0/1258 1/1151 (0-09%) 7/4810 (0-15%) 24/4910 (0-49%)

Data are number of thyroid cancers/number of children examined (%).

Frequency of thyroid cancer in the Gomel region of Belarus (1998-2000)

GR)FxIL/TAYRFEEHKIL1986F4F26BIZFHEL - BB RIEFTIL/TA1)D150
kmBIRNIZEAZBDEERICEENT-FESOFRENADHEEDELMEMD R
EZEELT=, 1987FEMNDLIIFEIZEFENT9,472 ADFESIZIXBIRIEL AL LE M o1
M. 1986F4 27/ 512 A31BETIZEENT=2,049 A IZIF DV EYIZ, 1983F 1818 H
51986 FE4H26 B ETIZEFENT=9720 AZIE3LANIZERENANRE DM oT=, FTIL/
TJTA)RBRBRICLIEFOBSHERETYNFIL/ TALETBIFED FHSDF
KIEDNAZE-LLI=DOTHAI, 10,000 ADFH LD FKFHREEZLTEH
VDEYLRDOMBIENLANILASEHICEFRGVLLANIILTHAHEEBE SN TV,
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112 CHEOILEFERESR—BHDHST=6. KREELEIL. Tsuda et al. £HFEEH
2013 FREEDHMRICHTHIERLGEBZBTHAHEIEALELTULVELY,

UNSCEARDIB Y EFXH XD LE 1 —IZfEL T, EMEZERTOBELEZRFDZ A
ZIELGEL TLVELY, PEIZE>TERATRY .. BEZDOEAZHEL TS,

%, 2AEE6E3I AL TASEALFEELRTL LA, FEER T
HY. FTHETHS.

UNSCEARDIE L EF[IEZFIZDLVTHDEREEEZRNTHEY . SBXDODABTERAAD
TULVEW, EGHEN AN FBICEZ A EICELCTEERRIZHRET HE0VD3 v T
INIZR LT, £LAESHLLENAPIIR RSB EIRETTH S,

UNSCEARDIREEZE . FREBAF P F P OHEIA. MEHR) R UZEFEMLUELE
X EEMELTA-ODOFFHGEBELTEBLTWWAIRKIIABOREIZES
TEIRTHS, BAZEMEECEERERBERAERAZTESLF-TNIZE
SNTWS, BROBMEBREEZINSDIRINABETHS,
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Thyroid-Cancer Incidence and Related Mortality in South Korea, 1993-2011.

Data on incidence are from the Cancer Incidence Database, Korean Central Cancer
Registry; data on mortality are from the Cause of Death Database, Statistics Korea.
All data are age-adjusted to the South Korean standard population.

Korea’s Thyroid-Cancer “Epidemic” — Screening

and Overdiagnosis
Hyeong Sik Ahn, M.D., Ph.D., Hyun Jung Kim, M.P.H., Ph.D., and H. Gilbert Welch, M.D., M.p.H. N ENGLJ MED 371,15 NEJM.ORG
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