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Epidemiology, 27(3): 316-322, 2016.
[https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4820668/]

Thyroid Cancer Detection by Ultrasound Among
Background: Afier the Great East Japan Earthquake and Tsunami Residents AQES 18 Years and YDUHQEI' in Fukushima,

in March 2011, radicactive elements were released from the Fuku- ]apan: 2{]1 ‘| to 2{}" 4
shima Daiichi Muclear Power Plant. Based on prior knowledge, con-
cern emerged about whether an increased incidence of thyroid cancer Toshihide Tsuda,® Akiko Tokinobu,® Eiji Yamamoto,® and Etsuji Suzuki®

ameng exposed residents would occur as a result.
Methods: After the release, Fukushima Prefecture performed ultra-  TABLE 2  Prevalence, Prevalence Odds Ratios (POR), and Incidence Rate Ratios (IRR) in Each District up to December 31, 2014
sound thyroid screeming on all residents ages <18 years. The first

Imternal Comparison  External Comparison

round of screening included 298 577 examinees, and a second round Prevalence of Thyruid Cancer

|:E|'_l':'ll'.| Zil'.l.:ﬂl.]!'l'i] M4 We E.I13.|'__-'EI:‘-2|. the ]!‘TI'.'fEEIIIJII'.' resulis from the first Aress and Districts (1) o (%) Cases per 10° (%5% C1) MR (95% CI) IRR" (%5% CT)
and second round up to December 31, 2014, in comparison with the  yeueq area 1) (2011 fiscal year 150 (201, 593 15 (063, 4.0) 3017, 49)
Japanese annual incidence and the incidence within a reference area  yigde area (2012 fical year 401 (304, 1) 17081.4.1) 13 (25, d3)
m Fukushima Prefecture. Narth micdle district (2) 77123, 414) 10{0.40,2.T) 20(10,35)
Results: The highest incidence rate ratio, using a latency peniod of Central middle district (3) 605 (302, 1,082) 16(0.99.7.0) 50 (25, 90)
4 years, was observed in the central middle district of the prefec- Koriyama City district {4) 462 (299, 683) 10(057.49) 39(25, 57)
ture compared with the Japanese annual incidence (incidence rate South middle district (3) 456 (210, %57) 110,60 417, 30)
mtio = 50: 95% confidence interval [,:"|] 5. Mol The ]!'TI'."I-'EILEI'I-IZE Least contaminated area (2013 fiscal vear) 132 (136, 454) 28 (20, 38)

. - - . e Ik City district {6 451 (282, 682 19 (084,438 (24, 57
of thyroid cancer was 603 per million examinees (5% CI = 302, e ' ' ' ’ 527

) ) Soutbeastern least contyminated distrct | 7) 13 (95, 4B6) 1 {referenice) 20(7.0, 41)

o r Ed ji EE‘T“ r =
L_DE‘_" Ef“'j _“1': pres alence ko - F'“'T:'j with the FEEEE"‘:‘ Westemn least contaminated district (8) 305 (146, 561) 13 {0.49,3.6) 25{12,47)
district in Fukushima Prefecture was 2.6 (95% C1 = 0.99, 7.0). In Martheastern least contaminated district (9) 0 (0, 595 00000, 2.6) 0.00 0.0, 501

the second screening round, even under the assumption that the rest — — ——

. ] .. . - "Thee |RRs were basad om disgnosis by cytology. When hased on bistologically confirmed cases that wen operaied on, the [RRs fior exterml comparisons using a latent dumtion of
of examinees were disease free, an incidence rate ratio of 12 has  4yumwee2p5%0 15 1) e e e g e b ce 3 05541 1. 1) e il v, snd 1 551 10,24 e bt onina e
already been observed (95% CI = 5.1, 23). orwioch e secondar g of el s s & complt
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EERETE(ZFH TS Fisher @) 3 [RHI

+ RTE: 1 DOMIB(THLTHAKES 2 UL LD
iR HAIHE

. EIE AL EROIEFOEREMIZE DBFIZE D
RGEEH) L TODN R AITROSLED

- BFFEE EBRMAIKREAET, ZRENEELIL
Té@b\yé’ﬁ&b\&% EE% b HIEEMAMEL
VOEEBL, OV ATUESGZEBES
1I:L IOy IRNDINGIT TV ENE—[Z75D &K
DBEETLHE, RMRED—EAITOVIRBIEEIE
LTERETES,
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Cambridge DF1&, SIVITA—FEAESITIILIFLIZHYTIZA
/’I’LT_O)h\ AR Y v e jJJ?( ANnt=-0Oh%E, ERATHNIZR ST
SNAIEZILITA—HIRIE A I HHELNS KT

o RYMESINRIEE=-2FEEFENKAGSE
EEELTHNIE? LoD A R.A. Fisher

EELERICLTH =DM EHDETIZ, ORI T(—F
KA TELOTETIETHNIE, RYITILHT—HIBAENHH
BZnAhhB

t')L\')JILE%’Cﬂ AL THNIL, Sont=-EEILZTDXMEIZIIL
gg% HFIRIBE DB DD MHIE CELLOIUEEFEHRETZEADIDNE
\
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BRI DIIL ) TADRED
» 1M TIE, BEADNESTIHERS0 % TH=S
* 2 TE, HEFE 25 % TERAST=S
« 3 TYH, X125 % THEARES
* 41FTYH, HEFE6.25 % TIHEAR S-S
« SHRITTIARAZ-DMHERIX1/2DEERT3.125%

o TNLKBLMEVWERLGS, BATIEHGLEHILTILLOTE?
ELVSEIRT, bZHEKELL, AEERNENRIFGED
FFIREE N AE WD IR BRIREREZERT S
+ COBE RESHIIRIBENHD (BEIZE, TAMSHILY
ggg&% 2})1/775*5'&, HIRDEDELLIZTEINDIERBLERET D1
\
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YT Y A X DHETRA

» BRRABRDIBGIVRRA N GHMEIER) EHRETHRIT D G IEHIR
io’CM&(’C(iL\H?&L\

FNEZLERI DIGEREL (1) AEKE, (2 )ﬁﬁj] (3)arhkOo—

ILBETOEKRANVINEREZEG, 4)HBRBBEDANNEEE
ébﬁ‘:*/hn—)b,ﬁﬁotb)tiru%WhéWnliEnm HIZEZLH D
EEZLNDD, TDE/IMDIE

Bz EEEKENEAIS %, MHEAH 80 %, O FO—JLEBET

DARURREED 30 %, REABICEYIETEZARUREEA

15 % DIGEEL, &

Ll

95 N&7%B, (RTERHET SIS

(&, power.prop.test(p1=0.15, p2=0.3, sig.level=0.05, power=0.8,
alternative="one.sided") T OK,
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T_JE,O)’C1 DDTAVIERRE . 7AVvI8NRERIZLS

C HEIRE EVRETI XEF, 20
BE2REFET 258

s STUABE NRZTHABLEVNER

PN[OF:2

A

X B EDHNULNE

DEAEHE
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s EFEMELEITOVWTEYICIHFILLGEWMERDOD B EFT I T DA
SOEREZTRANLT=HDEHER

» BRI, FHETAFMDIEE (—MFE, FKEMN) . E2EMDE
FH(HELENY, ARG L) EMRE (24, M, ML) | EEER G

O. WA ERGE) . B (R, BHEE) [CROTHR R
MDD, BMICE T, BYGGRERAEZZETET DRELHD

« KIZ, A=RGER (Z- RIGBE#&REBLYD, dose-response
relationship ) IZDWTIEIZLDHENAFE SN TS
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ERCERZERASD
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%%, BIFEICHREET 2B BITITO
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ESVSHEEL TS, BIEAIFTROAERARS (HkkEs
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e NILVUXFEEMNKER, LOALINEZITTIZFEARBIZESTNIX
LNOND AVEE B,

o B{KMIIZIE, BXKERIZ L5 International Conference on

Harmonization (ICH) ELVSEEEIZEKY, LDEDHARSAU A
RINTWLD,

s EXEGOBRABROERODELEIZEHT HE8 T (GCP)
e FBERAEO-ODHMEMREBIIZDWTHRETAARTA)

* BREREABRICH (T O BREF D EIRETNICEET HrafirE Ot i
IR HHART1V)
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« ABREATIEE DIER : RERIZD TR, FERE
FRETEIZE R oT-GERDERS AN, I-IZLLUT

- EMERE EEEAICELLEEICRILEE

%%JLH-b;ha%)h NP \
_miﬁA(in BEN-DEFRMNIEZHIEESNS
(F4H GCP % 46 %)

o TR EOBRHERES, EORVIETY
LIZEIY R FoNEA, MEBMREE SO TE
(INFoNGEWNGEENHLIDIEE, TDEHE
DL ELT, ITT (intention to treat / intent to
treat) [(FEE,
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B - http://www.kbs.med.kyoto-u.ac.jp/01Sep15.pdf)
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. Eﬁ‘/ SHERT—AR(ZIX, ADBD2DDMIEFSUA LIZE|fHT5E
<,

[fF+AY A, ERFIZFES=-DH A = Aa
|[fHIFH B, ERRIZE-T-DH A =Ba
[FIFAYA, ERIZEST-DA B = Ab
|[F1TH B, ERIZFE--DA B =Bb

* DABENELSD, EEH Aa F=[E Bb EoMREZRLVAY, EFRIE Ba
PAb DANELD

o« HLHZTLEANIELLDA?
"""" L&2EBFZBZTH T ZELY

Oid Ok Ok
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. 2DMEM GAEMBENETODEANBIASND, HEERN
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s E[FIZEHON-ULETLHERS
- Aa+BaZA%, Ab+BbZxBE
o SHEEEXSFOTULVELNDTH A
- EFOFERAIFEMBRLT, BIVFFIFBAYIZERS
- Aa+AbZxA#, Ba+Bb%xBE
« CHAIELLY
« FAT?
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o F{FHFESFSEMNST-Ab EBalZlZERMNHD \
= ZLIETUF LTIFGEWD CRENN LML IED T, JAEA
WCTRLESTzMolEH T, BIfFAMHTZ, F), RICIEERA TN
RBERIHOoTHREZRToNGELGo=10E, BEIRLARK
HWSELHLHD,

* Ab o Ba @i nELE, BEDIRNH-YEIERANH YL
ADVRBDER A 7Z7b“7b\7b\%’o

* Ab % Bb &—#EICB #ICAND (RFICEHODNI-NETHAD)
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T ADHHVS
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o ADFIE, BOTSARIZELT,

o XI{RERI ADNERIDTTIE
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* Aa+tAb Z AR LT HEBEIIRZEFOD

o JREMRERN A XRLELIOTTIE
* Aa+tBaZ AL T HEREINRZTRRED
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EORENDELDHIZITTINAT
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AL RBIZTE 750

* REBEDHIERIODWTSUFALLGRET, DX
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AR DFIETER (ZDELR)

BRI BAER(—1)RJLL)

HERURIBVER(JRIE=BBEER =5F5EIKR)
TBEE (NNT =#Ex RV EDFEL )

BFHALATO—ILETEDIHRE

e 5EMBTSNREAFUEREALI-1000 ADS5B 32 AN EENAREE TIE
T, BEZEATLV=1000 ADSE 41 ADET, FiEHREIL, (TS
INABZF X EFT IR ID 22 BIE T LT
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1000 A 32 ADIET=E 1000 AH 41 ADIETE D Ho#

Hxt) X7ED (L,
1-(32/1000)/(41/1000) = 1-32/41=9/41=0.2195...
* FEEREDI 22 % | nt=>T=,

M) R 7B AR,

(41/1000)-(32/1000) = 9/1000

x CDEZEDED, 0.9 %DIFETZERHITLHIHHLE, T1000 ARRALT-
ESIOANDETZMITEHIEVZL=>RIZBINICERAGONREL DL
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« YRHLDEHTEEL0.78 T. ZOIEERMIL,
exp(In(32/41)=£1.96*y (1/32-1/1000+1/41-1/1000))

= (0.495, 1.223)
(R O fmsb Z{# Z [ riskratio(32, 41, 1000, 1000) TH %)

1ML IWNTHM)RIBLREZEZSHAEREIX1Z5ILVTHE
XH)AEMEEZZ DD, COBEIFERLOARHMY
FULDTIH9 %), (-0.223, 0.505)

HDT, BFEX .22 hELNGEULA 0 DA[EEMEE H S

o ¥EX)RIBALERDIEERRMIL,
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NBHOZEELTNS

15 April 2024

47



T EDEEREGSRCH (T H1EFE RGN

TNFETITIRERTL]

EEEDEIILTLVEWNES

o TJTUEREFEIZLDRCT X1k

s FERENTSEARBRELYEIN DBMERADT A V&L

HIENNLE

ENETITERENTARENH DSBS

» ERELREICKSHRCT X
- BE FREEERZELYENTHESTI> G
- Bl5L EEFEDRIERANKESLES, HEDRIERAMNNSIT

niL, ENEIXRIZFETLIWY
—IIELHERER I Z1TO, MIZTIELSHEITLLDIE?

- =>TRYYY

15 April 2024

XEMORAFEDIEFE

48



AO)—=29
« XHy—=2% (Screening) &l&?

s [ALE[CEAIREGRE, FRZAWVT, EEEOEFRFE
FERIZER T AL
« RRIZEXRIC
o FIXOCEMAIEEIEAIET
« HERIZER
- FEHINGTDOT, BEIZEILEITHIRE
¢ (HM)-REEREZTITAH(ZRIIRERITE)
- FHMERORHARR, BHEE="XRFH
D HB:
- HAIERBDNA)ATEDEEH =—RFIh
- EROFEOEIEI £ 2T
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BHOBBEICLSFET HENE

MELERLGE-TLNS

BREIGEDESLBEED ZSICLEHAFIR

2009 £ 11 A M US PSTF (preventive services task force) &1&5%
& 55w

- BEL, 40 REEHITVEI FT4TE, 50-74 L2 FHE
DIVETS4, 5 BULIEITRE, IVETST4ERHAZD
PTRITEEIR, BOMZILBRZMmELz0T

s HE, N7 FXRFERFRBER, BEIIV—TLRERR
o RIICEDCENE LRBICEDIRER ?
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AO)—=2 T DR (1)
(Wilson JMG and Jungner G, 1968

https://www.who.int/bulletin/volumes/86/4/07-050112bp.pdf )

1. BRIET HEENEELEERIRE TH A ( The condition sought
should be an important health problem. )

1 TEEGRREMBINEKRTHIDE, TOEREDFENSIEP
(eg. BARRZ), BB UNAKELGRTE(eg. FTERKBEER
*ﬁﬁ)’c&‘;é

2. BERICR RZ1T-1=158I12, BEaEENH S ( There should
be an accepted treatment for patients with recognized disease. )

1 REENGNWETEDIN) VTR ITEHIENH D=0, RY
)—=—2 5L,

3. BB DHETEZWDFER, MixH H 5 (Facilities for diagnosis and
treatment should be available. )

4. BHIET HEBIEBEREBH SV IIEBIEKRENH S (There should be
a recognizable latent or early symptomatic stage. )
5. BMIET BERIIFT HBEUBERV)—=2 T BEENH S (There

should be a suitable test or examination. )
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AO)—=2 T EHEDREE] (2)
(Wilson JMG and Jungner G, 19638)

o

should be acceptable to the population. )

RBAENEFICTH L TEAREET, ZIFANKDOT LY ( The test

7. BMETBERFED BAE LR HHI>TLVS( The natural history of the
condition, including development from latent to declared disease,

should be adequately understood. )

8. EBRELELTIHRONARZTANIIODVLWTOBKHIEENFET H(There

should be an agreed policy on whom to treat as patients. )

9. RVN)—=—V T FEE2AFRELTOER—ERHIBILT S ( The cost of

case-finding (including diagnosis and treatment of patients

diagnosed) should be economically balanced in relation to possible

expenditure on medical care as a whole. )

10. B E R EBELTITHONEEHREICT ZRET, [2BE—
[T IR ET HETEITILLMTFEL ( Case-finding should be a
continuing process and not a "once and for all” project. )
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— > = L
AO)—=2 ZEDRE] (3)
« BRIZHBTHFLLVEZE (Andermann 5, 2008 £
https://www.who.int/bulletin/volumes/86/4/07-050112.pdf )

¢« BEGMRI)—=29

« ERIFEHROFKRE(EH, 2006 F) AL E-FRE, BEANFRENE,
RRAKLBME (eg. [EVEFTZFOFELNVD, RITBRGFH

(ZLLN, TH, LOFOEFEEEZES EL’CL\%J:')?‘J—L#L,’C HARIEZ
el A i EE,N,éﬁz_’CLio BlF-&K27IKREIC %Za)\l;tcﬁ
ABZIFTHLREND, EEVREEZTNBERMOE, T,
%’)U\H)Iﬂtlﬁiw%h\iihtb B CTWTBEASH])

- BEOHREMME - BERBIZOHGMNYDT L, BEEELEEERE
A DB in’Ei5E DE 2R ( DALYs DB R ER/T)

o AVITA—LRFIARIZBIFTATSARYSTEODEEH

Figure 1. Genetic screening continuum

<Pupuldtiunhased screening

Mass Opportunistic Cascade
screening screening screening
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A== 0 E M (1)

BENEHDLIERE (RE, FFEE) LERE (BEM), dL&EMHE, HE

TEAETHBH_ENROOND

BRED ETG‘li, —RIC, BREEEDANEIRE

ELTITODT, BRENGSULIEIHLY

BMEZEE ﬁﬂiﬁ‘él 1%, HEE 2T (B

% Gold Standard D#&&EEIZLD)(Z J:o’CféEf'O)’E*
AXNREIZDONT, HERBEEBEAEICLLEE -ZEDH

RET D=HDHIEXE

2 ALIR

I ZfEILLTLY

ENHHMH-HTLY

ENNE

- MEEZWICEIREFZBEFORECREEIT? EMHLE

RLJE (sensitivity)=positive in disease
r#i

ERZSHELY,

& A 2 EE
13 - b
fEE d

L& = a/(a+c)
1% E = d/(b+d)

5L EELEE = (al(a+c))/(b/(b+d))= BRE
):

£ E b= (d/(b+d))/(c/(a+c)
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A9V —=24 DELEE (2)

s HEIL, TOAV)—ZU ) HFEODRE, HEEDED,, "HRELSD
EHICHEF2HRISITKREFT S

ERT Y5
ZE  a b
Z d

1514 I It B H B (positive predictive value) = al/(a+b)
?“l’_-“t._)iﬁl'}lﬂ’]'::'}'" (negative predictive value)=d/(c+d)

* WITRR T (a+c)<<(b+d) B TRELFHEEINLELIZECTES
MRS BREMESGELIENDH S

« EEEMIX, REBREEEM (test-retest reliability) , fEEXE=
(inter-institute difference) A\/NSLVZ &, BITE BB ZE (inter-rater
difference) /NN &G E

« test-retest reliability (&, BILXRBICRILEERZLI-EEITHEN
—HITHTE KBRH=EED—HRLBARAD—HEDEE, 1&
BAD—BEDOETE B, T2—BDLET, BARD—FL
ELEZO0, TNLUTTE

\l
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2H)—=24 OEFHT (3) ~ ROC

« ROC I&, Receiver Operating Characteristic DB&E, T8, ROC B

RELDITEHOLNSD

- BARETEHZEBENERIEMBEVIREN DVTLLHRE
E ZEFVFFIEHBREVIRENDOVTLDHRENIEILLT
LN5AY, ROC AMEIDEETHAHMNZATRL TI ROC -AfR I11=17 %+

L TNAERBIBERATE =,

+ BARZR (R EF ERNACESLOICIFIE, eEENA
B ERICITCIEASERKRMETFEIF T HGENZZ2E ]

e BRK-AE R I VTIEENEE LR 2006 1B 1IE, HARE
F2ERMEFEFH FIRIBRLRFEHR, JLyFr—
RH, JLyF+—SW, 745 F+—EH, 8F X% (B55R) EaRIE
FIATAHAIWNY ATV RABZ—F a3 FIVGENTZIEE ]

© FHZE-!

br i (i) [ 3T

G AR AE AREAE RET4RIFALUE, FHRE

ERM AR -7FH)ORAAMIBEEELGEL,  ROC HifRI17=1F
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ROC Bi#R% Excel Tha </l

55018 i LEE RIS IR (2222 D 0D) =1-COUNTIF($B$6:$B$12,"<10")/7
HRE B DN S ARiE rjszg/

1 20 5D 10 1 1
5 22 5D 11 1 1
6 28 5D 12 0.85714 1 RoCEAR
2 13 12RE 13 0.85714 1 T R
3 10 fi2FE 14 0.71429 1| os:
4 21 {25 15 0.71429 1 ..
7 11 {25k 16 0.71429 1| &
8 25 #FE 17 0.57143 1 ™
9 16 fi2EE 18 0.57143 1| oz
10 19 fi#fR 19 0.57143 1 S
20 0.28571 1 DY amemonrm
=COUNTIF($B$3:$B$5,">=18") 21 028571 0.667
H{EI18D LE 22 0.14286 0.667
> f#5R 23 0.14286 0.333
f5 14 3 4 24 0.14286 0.333
P& 0 3 25 0.14286 0.333
RRE 1 26 0 0.333
HRE 0.429 27 0 0.333
BlsEER  0.571 28 0 0.333
29 0 0
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s T—ANEZA(FDT—R2%=FESELT)
e X <- ¢ (20,22,28,13,19,21,11,25,16,19)

y <- ¢(1,1,1,0,0,0,0,0,0,0)
° Epl /{“Jb‘—:)%{ﬁai%é o X =20.000

e require (Epi) e 600%

ROC (x,y,plot="ROC") 21 o
.+ fmsb /Sy —SEESBE @
e require (fmsb) g
res <- roc(x,vy) 5 .
plot (res)
g | Variable est. (s.e.)

(Intercept) -7.820 (5.203)
fest 0.338 (0.241)

Model: y ~x

0.0

] Area under the curve: 0.857

0.0 0.2 04 0.6 0.8 1.0
1-Specificity

1-specificity
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