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AT SARCl 7|12 0S| AEE

Hpol 1R
7 oI\
HEH(Norminal) |« 3 7t AT HIEFNO|D, &=A{7} GICE g, oigd, X9
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Ho: ]l]‘]lzzaoﬂ EH‘(:)_l— 715];81%7"" 0“1% E]-—%jl]— Z—:_-]’_Q_Eq, ?-]—?—7]—@'3]—0“/\1 111+n2-2?l t_%—% %E]—

sy/(1/n1+1/ny) (n,+n,-2)

)-8 ~1)2 -1)s3
t= &) ~t(n,+n,-2), where s:/(nl Dsi+n,-1)s3
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251 @A 7] BMIOY tiet St vlal S84t 71
9 F-HE B3 F 159 BAto] ot AL FASHAoBR, Z2 A= SEAL 7MY WO
T Ao mgwo] o] HAE 98] S ol EE - HAL TN EA

7t 9l Aok gre oz, W 1 9 Melol Ao BML ¥4 2 94 Mell o4l BMI
AR, ARALLS “GRiet of o] W BMIE 2P olth, $2l552 5%0.2 25t
2 W9ls W A A gstel ArkE Feldit

S7| HlojE 24 7 X

E
al,

nﬂw

24 £7@Q)

CES k]
ols Bad

Lsmm saisiic %]

[sastisaseos [%]

L A

ool dug

U [A(T<t) &= 24, [P(T<t) F= BH] 5 fo4= 0.058T 2toug FR7H4-g 7|75t
.5, FYeE 5%ol A FARRE o7 ke] Wyt BMI= thEokal & <= Qlt

A% SN 7 £ Fet

g2 BMI 04| BMI

B2 2433018868 23.58247423
24 7.099460916  7.881763795
5 106 194
3&(Pooled) £4t 7.606120163
7t gaxt 0
XRE 298
tSAY 2.244643393

P(T<=t) €% #Y 0.012762287
t 712K BE AW 1.649982976
P(T<=t) &% HY 0.025524574
17124% &5 2% 1.967956506

@ ¥ 59 Heke] HFulaL: o] AL MOM =9 ol oAy

u =a o

AT ofefst 2ol 7% 4 Itk ol Satterthwaite®] ST $E

l’

055
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HEAT = ARSI DA O R AEE} p9l -BES U2} o]t AJE i ST

2
()_(__) (W +w,)?
t:%ﬂ‘(l)), VZI—Z), wi=si/n, wo=s3/n;
Jst/ni+si/n, Wi W
Hl_l Hz‘].

FOFE o2 AP W 70l W A A vE 2

© FEAE Ho py~1p=0 vs Hy! i1, 7#6 [t] >t gpn(0)C1H AF7HD 712F
« 9S8A: HASEA Hy iym1=0 vs Hy: py—11,<0 t<t,(v)°H AF7M2 71z
° Lé\%‘% ‘?"é‘jél]%l HQ HU1—U= 8 VS Hl yosi ].l2>3 ['>Z'1,a(0)o]% :?4—?—7]'7g 7]2)"

@ ZHTXIO0| 1,2 100(1-a) %2122

(X710 /53 /14831120 XV-t1-0()/S3 /0,453 112)

[H5] GRS} A =}9] it A5 vl o] #A4F 7H(ex_survey_data.xlsx)
oA o]&4t 7HEQl A9 t-HA= A HAL JE(EAL oAb et AlF Hoto] SAZCE

KOluIgk zjol7k QA SHelstuAt gek,
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H1E SAe| 7I1= 7HE | ASIEAY W

2o HE  oH HF
gz 6954716981 57.74742268
24 8217394429 5032447519

Bas 106 194
RE 105 193
FHl 163288229
P(F<=f) 5 8% 0001708017
F 712K et 2 131822705

ohoS 1 9 Mol WA A%, W 2 4 M9l olge) A AFaAT AR
A} ojzte] B AFo] ek ok fYSEL 0,05, £ WS ¥ A APkl ANE

sLo]= q_
eIttt
LR 0B TR SR 7%
o
as BT
B 1 213 Be() $Cs2:4C3107 +
B 2 I3 H9|(2) $D32:3D$195 * us
4 BERE o ELEL
[ReE===110]
2 FEQ: (005

1
an
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%

Elle)} $F$10[ 3

00 @
= A= i
]
fo fo o

o [P(T<p) 95 A%, PT<0) ¥ 89) 25 G945% 00550 Fong AR/HEL 712,
Z, %2 S%clH WA oAl B AFS thErkn & 4 vk,

28 HE o€ HF

ks 69.54716981 57.74742268
24 82.17394429  50.32447519
= 106 194
7hd Ba3xt 0
e 176
t SAY 11.60059013
P(T<=t) Bt% A 8.92541E-24
t 7| ZEK| TS HAE 1.653557435
P(T<=t) &% AH 1.78508E-23
t 712K 5 A 1.973534388

3) WX|2 E20IM H&EY Xt=2| H|uwl: (HSHE t-2HH

A 22 A2 YA 7 BTN &5 H2o] ofyzh, A& o] Qe ByToA 5
S HEZ et} i #AQl 2= FAS 7S o2 54 AR A% MekE S45k=
A 7L A ClE S0, AgET A T2 7R AFES] AlF BskE £AT o, 22T
A7 A A 7 & ASS HwshE ol AAZ Fio] sigettt TRt 22 AY 24
M9 L ELET &S H|WHAY, AR AM-g|F AF-(matched case-control study)2}t Zo]
= A9 FAZ H29] A7) H

HA e EE| 9 FHE FAL A GARE e ol A Zol S EHFORA HAut 27
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5, Rt 22 09 AFA} ek S,
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2 X2 Vo a
n Xn y n dn
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) 7H3
dy, dy, -+, d,0] AR EHolH, mBF 11y, #AM0] 2% FFEES
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(i
o

() ASAF
AHBAF 1= ARIILAIN 2AHOR AG57} n-19] -BES e} o714 d& di=1
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© FSAB Ho ug=0 vs Hy' pg# 9 le]>t1-02n-1)01H AF7HE 712¢
s =A% J=HA Hy 1=0 vs Hy: 1y<d t<t,(n-1)°1¥ AF7Hd 712}
« O=3%Y S8 Hy ugmo vs Hyt ug>0 >t ,(n-1)°1H AF7HL 71z

5] A ] 282 A5k A% ol v

ex_pre_post_data.xlsx HloJEH+= 28 2] AFHAIAE Ao R AT B W8S AAISH
7] A%9] dobZ ST Amo|t). £57] e Ws} of 5 EA4517] fI8 53 -8 (paired
t-test)= FHNEAL o] F 5l Excel?] ol &4 ZFtolA “t-AA: BA| Blu"7]5S A5
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)
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1z
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B
u
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E8EH)
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)

OM=2 58 24w

AR FoE 0.05HT Aoz R7Hde 7|4Rt. &, R94E 5%°lA
AR S o] 252 AAB] AR =2 A7t vl & = Q.

A A H

ME FHI[EY AT FHI|EY

Bz 135.8928571 125.4642857
4 139.8029101 259.6653439
55 28 28
ooje &3 A% -0.139689147
7td ekt 0
HRE 27
t SAY 2.593578217
P(T<=t) €% HF 0007578746
t 7124% g% 2% 1.703288446
P(T<=t) &% HF 0015157491
t 712X &% HF 2.051830516
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= 540l 3= o dnk 1y e 7 Hold s A2 A|o] B sfjof 5k Sl S5k,
Sl7t worde= AAA R Al1F 27 (type I erron)?t S7Fshs 4171 &Rt webA of = 4
g o o AdrbA oz HH(global tesh® 4= U= ol B A3, o & #t ol 2akt A
(Analysis of Variance, ANOVA)o|t}.
W5 (total variation)S A 7F Hs(between-group variation)¥ J W HE
(within-group variation)2.2 U &, Z} W52 Ath&Ql 7|5 AXlsto] of g Xoho] w4t 2}
°o|& A7tz ot ol HHo] HEHW 7t ¥so] AA 2 W ¥59 7|HGET T A,
o] Hdo] FUet BYTNA F2EHA] AU 7740l = 7ol 71Nkt
HAREARS Aol 2 vIAE 2 A(factor)9] Zli4of] whet, A a<lo] shuetd ddZ&iHEA
(one-way ANOVA), 4] QQlo] &
Al 7HA] A H(AEA], BEA], CEA) =
S 7HA] 205 v Este g JUAFAREA S et vHd, S of 5ot 5o dotel mA = 9
FE Aol A BF, FAT &50lEhs F 7HA 290

o] Ao A= Eo| AHEEE dYURAHEAof sl FotEAL. dYURAHEA L sHe] 8219
gt o g Het 7k Bt 2ol & H|wot= WO R, gt A4 AW WA E, Y 5, AdFA
(BMD) 59 Ztol& A9, AR 59 gt 7HA] 8Qlof upe} &A% off g2 &8t

kN9 & 7= 8210 AL AL AE =01, & AdHlEs BSE M HEAAy,
A FAR, A FARY A 7] 02 S B9 T4 AHE 39 E= 7= 89
oJth.

i

7+

© KR BRGE EYol FHEES nEd,

« o] , Bato] 6?9 WA H2(=1, -, k) RATORRH nfo] BEE WS SE3ct
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HIE At IE NG | cfEEA as

HZEUX

vieuten (=1, 2, k=1, 2, . n)

AALAEA ] ARIHLS 7 Frte] Byl Wi Prkoln], thy7hae 7} Yol Bde] B
5 e AL oprkE A

Hy: py=pp= -+ =1y vs Hypeol B 24 = g

i

e

s

iy

o= A& total sum of squares, SST)¥ A A FH(treatment sum of squares,
SSt), 18]al @ AAF 3 error sum of squares, SSE)°]gk= 7ido] HQsith WA SAFTHSST)
AR(FEE)E0] AA Bte FHOE - F& ¥l5o] U=AE 7Fesdhs A#olH, ofFfj9] =402
g ojE .

koo
SSTZE Z(Yi/'J_’i)z, df=n-1

i=1j=1

AYAFESS)S 24 TFFHDY Hto] AA Bt} o] A= Zpo|7t J=AE HER = A 3E0]
H, 157 AlE & (between-group sum of squares)2h= -80]2 = 52 o<} o] A oHr},

k
5St=Y 1 nGy)?, df=k-1

i=1

QAAFHSSE) S ZF TH(HDUH A=t sid 152 B+t HedS U= AX2A 15U
A& (within-group sum of squares)Z%= Y=, o}2jQ} o] & oJH},

k n;
SSE=3 D36, 7). df=n-k

i=1j=1



 uzimDa | mgomme e oy
BEan

71 A SAEET AAEE, LAAE Alolle o 2 4o et

>, Z(V,, v)= En (?-W+E Z(YU )’

i=1j=1 i=1j=1

SST=S5t+SSE

&, AAHE2 Ao w2 Hs(HHAEFH 1 99 BE HE(LAAFHLE ol
A YBARL A o A AABATFL AlFTS AL (degree of freedom, df)Z Uis HHAFTS o]
8-5to] ohatk o] A ojgitt.

o[r

Q) #HEAR
__
2| MSt=SSt/(k-1)
F=MSt / MSE
X} SSE n—k MSE=SSE/(n-k)
Al SST n-1

AYEAY P W 7 AET YT W WY v Fglol 248 [ 1k o] Wu ) W)
22 IR o] F-BAFE ARSI A% BEO) 48T A7 k-1, k9 F-ERE 1
e

SSt/(k-1) _ MSt

r= SSE/(n-k)  MSE

~F(k-1, n-k)

@ 7174 2t

Tl o2 AAFE W F>F k-1, n-k)°1E AF7HE Hy: py=pap= - =& 712471,

(5] 54 ol w2t 4] vl
Excel®] Hlof8] 4] oA “BAkEA: QLA 7162 ARgste] Sk 3T 4 3tk

_]
ex_survey_dataxlsx HloJH oA BIES, HAFR, A FAAS +57] 4] Bl LF
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o] B2 HAsto] ¥AE T_SMOKE: 59 AE)E VR, 12 H]5d, o2& 714 &9, 32 EA
oJulgte}, T_SBPE: $%7] AU Ui, & AAlolA 2+ 1§ 7+ Bt Zol2 AEsH] 9

[\J
fr
e

Ul

=]
BARAS =58517] Yol WA, T_SMOKE 2 7|#0 2 1551 M2 AES FAEAL

@ ex_survey HoJEloA] D 7|5 AR&sto] T_SMOKE #k(1, 2, 3)& ZE|Fste] o|fje] T_

SBP gt EALRIH.
@ M2 AE(Sheet 2)o ZHPE Ho[HE IFEE o=t
® 2+ T_SMOKE o] ofefie] 13 o] shte] A= who] e A

Q1% 5 et

ok

A | B ‘ c
|T_SMOKE=1 TSMOKE=2  T.SMOKE=3
134 110 141
130 110 141
121 118 160
124 110 115
110 126 140
134 123 122
107 140 125
110 120 128
10 142 108 99
11 110 120 109
12 17 140 108
13| 130 124 118

oA Ao Ml T 7] 57| EYHe] Wt AolE ASoH| gl ikt Ay EAk

@ o8 — HloJH 4 — A4 YA HE ATt & Sele St

EA HoE 24 ? X

24 =7

B E
RUE 018 A Y

= 0lE HAE

@ (¥ Helol Aeld dolg o] Al HeE Aust &, 3 3 ol5E AR 29t A B

O|EE AH8L S AT dolel] 3 WA Pol 1§ ol BO.E AGHL:. [foSEe
U RS Uty Felg E
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BN 24 2 HXNY ? x
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=5 ﬂﬂl
22 290
E3
qores ey 020
(o)1) E22H)

HW B 0|E= ASL

R 2T

® 282 ofdfet Y. 910] AOHEE 7 25l Yt 12 EARS QoK Ho|H, ofel o] &
L B8 2318 UE Folt -SAZE A 18 7o) B AolS Uehls SAZoln,

AVEA ML F 2 EAH 0] Atk F 71242% AG% 29 20791 F-Emol A 491 5% A2zt
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", PR SAT ol T 7H AR FH S gtk olE B, WAl HF olR

ot
)
ok,
X
091'.
223
go
opN

2 elaka, wAshe 1ol %
B}, o] oL REEES 2

St WS AR, & e I APS Achs 78 A=l A ¢ =(relative risk, RR)2F 2
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1) dIEE
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LEEA] k2 AotollA AW IS o= IS E AT (cohort study)H, A19F = B RekS
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e
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A Ny Nip n

E ARERD)S ALY HVEE risk.,,=POIDOIEE D02 AL 5 9, vl

& A2 ALY ABE=riskyne,=PD|E)O| B2 21 °§ ﬂl/&o}q THERA AR =
PDIE)
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AHES 150 2R e ool 2 B4 Sl
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2 Yoo gk 22 o
Sjui, ol 85 o] Y ol TS 7ML s Aol Y-S AR

AR E ] A 77

A=Y A7

InRR)°] TAHOR FRES Tt S o] gle] T} Zo] 7

T 2 ik AIFES) ATl e eld 4L BHsh, o] Ao WIS ol tu R
.

i
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BEEWH

2) QXH|

2 =H](odds ratio, OR)= F JHollA 4 Aol WA @ Z(odds)E Hlist= A2, g3}
9 oJst AolAl 91 8919] IS WS o A5 AGHL xuE £ Ae-TE A
(case-control study)ollA] AHSEIH, AUSHES 2 AT 5 gl AF UAANHE Hakao
= FgAch YRYBE oAt Zo] theat 2o WAES TejsuA,

. HAEH(Disease) .
> — g}
- Z(Exposure) ) =0 A
Oil(E) Ny Ny

Ny
Ol R(E) N Ny, Nos
A N Nis n

LZ(odds)= ofF ARl His I ARzio] ASHA] ek 2ol it 1 Abdo] 'EAgt S vl
2 Zodtt. &, =& oA Aol gt 2 2= odds=P(DIE)/P(DIE)°IH, ¥l=& HdolA A
Boll 2k 2 ==oddsi=P(D|E)/P(D|E)°Ith. & 21| thg3} Zho] g ojgt,

w2AG A9 @ Z(odds)  PDIE)/PDIE)

Q*H = — = — —
O  Z g aolAel ©2(oddy) - POIE)/PDIE)
XN, ~ _ X
074 w2 Foe] oxe T g et 2 o)y BlLZ eke] o=l A2 o m g
X114 1y X1y

sheh. wheb] Q2w theat o] 24 4 9tk

~  nyXn
OR=111%02
np1 XNy

Lzu7F 1ol A2 =F AT H=E oA 54 Aol TAT 227t 5t v
ojy, ol F A T g3 AW A o] Aol §lEe UER. 228t 1EY 39 =E A
oA Aol AT =7} vlleE HPHET Atk ouloltt. £, ko] AW T4 AEES SV
7le 8Rlez 28 7ksAdo] Sl AlE 01, FAAe] W EAof tigt e =n|7} 2,580, FAA
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H1E SAlstel 7|1= 7H'~*| ASIEAR WS
BZ=uxy
@ WA, 919 2L HolelS Excelo] AA e,
A A B G
9] | Disease(Yes) Disease(MNo)
2 |Smoker 50 150
3 |Non-Smoker 30 270
@ OR AR f18f C5 Aol “=(B2*C3)/(B3*C2)"E A=t
c5 v [ fe~ =(B2%C3)/(B3*C2)
A B z
1 | Disease(Yes) Disease(No)
2 |Smoker 50 150
3 |Non-Smoker 30 270

4
o

[ 3
® RR A4k 918 C6 Aol "=(B2 /(B2+C2)) / (B3 /(B3+C3)'E Yk,

C6 i Jx~| =(B2 /(B2+C2)) / (B3 /(B3+C3))
A B G D

1 Disease(Yes) Disease(No)

2 |Smoker 50 150

3 |Non-Smoker 30 270

4

5 3

o 25|

@ AR A9 g BAHEA, ORS 308 FARY WY B4 027} v FA%e) o 3642
o % 9tk RRE 252 Feke] 2 w4 gl vlgiate) o 2591908 & 4 9ick.

CROEELLRLECLERERG
UA PR Q2] EE AUABES BAL R FAUA BrIstT £ Fgol BRI,
3] A5 e OR% RRY| AIF72HS ANSH: Aolch. AH70e 37379 544
ERfol, 15 7k0] $84% 39S o AT > UL vt
o]l oI AE Exceld o}83k0] ORS RROJ A77he ANSH: 88 Lotec. olg A%
ololl ASHH Hlo|ElE T2 F-B3lo] ORT RRE Fa1L, Al77Hg 712 AW Holck

@ WA, ekA] 13 ORY AAZTE H3t [n(OR)E T3t} 0]S 98 D5 Ao “=LN(C5)"E ¢
F3lth T30 2 In(OR) EFQAE AXKeH7| Yl E5 Aof “=SQRT(1/B2+1/C2+1/B3+1/
C3)'E Y3t
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E5 i Jfx~| =SQRT(1/B2 + 1/C2 + 1/B3 + 1/C3)
i A B © D E
1 Disease(Yes) Disease(Mo)
2 |Smoker 50 150
3 |Non-Smoker 30 270
4
5 | 3 1.098612' 0.252396_
6 2.5 0916291 0.212132

@ ORY] AlF]77 ekt Ak Alibslr] 93] C8 Alof “=EXP(D5-1.96*E5)"S st D8 A
“=EXP(D5+1.96*E5)"E &3t}
® RRY| AlZF7E Alte7] 1 |A AAZ 25 F3 RRY In(RR)E 7. o1& 98] D6 A
o “=LN(C6)"& =gttt T3 22 In(RR)Q] EELAE Alkkolr] Yl E6 Aol “=SQRT(1/
B2-1/(B2+C2)+1/B3-1/(B3+C3))"E Y3},

E6 v i fx~| =SQRT(1/B2 - 1/(B2 + C2) + 1/B3- 1/(B3 + (C3))
A B C D E F

1 Disease(Yes) Disease(No)

2 |Smoker 50 150

3 |Non-Smoker 30 270

4

5 | 3 1.098612 0.252396

6

25 0916291 0212132]

@ RRY] AlZ]|171 ogtat AFghS Alibelr] f1sf C9 Aol “=EXP(D6-1.96*E6)™& Y5kl D9 A
o “=EXP(D6+1.96*E6™E U=t

® of#fjo] A5 B, OR2 95% A= F7H2 [1.829, 4.92]1U9< & = AUth. ol= &4 &
W Ay @ 271 vl izt 1.829u o)Al 4.928) Ato]d 7HsAdo] Stk RR 95% Al #7H
[1.65, 3.791U< & 4= Utk ol = FARFS] A A 91Fo] vl FARY 1.65u 0141 3.794] A
o]d Aozt 95% A1=T &= S-S <Ju|gitt.

OR2| 95% A2 77t 1.829268706 4.919999
RR2| 95% 12|77t 1.649565541 3.788876

2. Hztd A8

1) 710IHIE &Y
o] oM F ¥FF ¥ = =
Square Test)& T2t 7IoIAlE AA2 7 7l ool MFd W 749 ol frofnitAlE 4%

Sl o]t o] AAL mio) WES sluko g AX] WA 7ozt 7o) ol g Wotel
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719 e BAse o ArgHrt
FolAE AAL 27 5 7= TR,

- 234 A (homogeneity test): L& 227} gt H2=0] 7} S=320f| 3] u]g] H|A|= H2 o]
o B3} she AL A9 7 7 2 2 20 die 271 $4TAE =
- Hyt A9 13 A2 29] A3 24 v]&2 A= 2

« =4 AA(independence test): AA| & 571 1 AL g T W32 WS 7o BAF 0
Z FofRt ddddol A€ AAse B
- Hy: A9] 9] S7et Axp dA2 A= SHoo.

5 710 AR M S L A Andon FA% 44 WL Age Heta, of

€ Zaoto] 7oAl Aol FER e 2 2x2 2YHRE oL

2|1
A2l 2 N Ny e
ef Ny Nyp n

glof 2] 59 A3 Mgk M Sgolete, theat 2 MES JHE 4 gtk

R o 20

s Eqy=nyna/n Eqp=ny:nsp/n
152 Epy=nginn/n Ep=nounao/n

T W57t AR FRolgts ARl Folgtd 7l T e = A& FAR 2ot 1
U 7ot I 710 Zpo|7F A Yehdtid, ol= A 2|9t At A& HYolets AR
o ¥tet= SA7H 2 5= Utk o]oll AR 7HolAlF A S AF Pearson’s chi-square statistic) T
3} o] g ojHt.
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Z E (D”EE”) x*(1), where E,,-%

i=1j= i

X2 EAFE AR 19 X-22E e
FAFES o2 AATE W, X > X1 (Do) AFTHEE 7]t
oAl Ix] FLINA ZHolAlE A& Y EAL ol HHFSATZ tha} 2ol Holdrt.

I J - 2 R .
X2=_§ ; E”) ~x*(([-1)(J-1)), where Eii:%

X2 BAFHS A{E7t (-1)(-1)R) x*-ExE wEoh
RG2S o2 HAPS W, X2>x1,(1)(-D)olE AR/ 72k,

@
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WA A0 W3t o] FAE AL o2 B3] ESE AL o Baw o ¥t 9

e, 223 AA dAE 2 5 A ExcelolA €A F51d D2 A2 2 A AT vw

o] "4 |l A “ApE AT HES FET YA B Ao FAE FUT o g ALtst
of, iLE A T

4 A B T D

1 Disease(Yes) Disease(MNo) A

2 Smoker 50 150 200

3 Non-Smoker 30 270 300
4 A 80 420 500

71hg-E ZF ] ST FekZ 53 & AA FOoE o] ALKt dlE &1, Disease(Yes)
o[HA Smoker?l A9 7|t Disease(Yes)®] @HHE)H} Smoker?] S &2t 7 A
Ao & Uw grolth. o]& ExcelZ A4Fsl7] 915 B7 Ao “=(B$4*$D2)/$D$4™= J&qtet. uf
A& YA 7|t 245 Lok "t oju, oo Aol A AEHE AR ($)E AL
22X, A2 T2 AR SFIste] BARE uf 27 SHEA fAED UHA] 7|dge 5Y
SHA Alktsh, Z1dhgk H91(B7:C8)2] BT @ AL Abs AAE A&l AlARgtct.



H1E SAe| 7I1= 7HE | ASIEAY W
HEZE XY

7|CHA]

Disease(Yes) Disease(Mo) A
Smoker 32 168 200
Non-Smoker 48 252 300
A 80 a0 s00]

® 71k B53S vlaste] 7holAlG A8 T WA All Aol “p-value”, A12 A
“ARANE At BEF WS B2:C3, 7|3t M9lE B7:C801R &, p-valueE F317]
8l B11 Aofl “=CHISQ.TEST(B2:C3, B7:C8)"S Y3ttt o] 4|2 L9t 7|t ers
H| w3lo] 7tolAlF AA 2] p-valueE HHEISHY, o|%F p-value”} f-9]43(0.05)Ec}t 2o
F7HaE 71246ke s A7 23S ®ARIH o] & #1sf B12 Ao “=IF(B11<0.05, “#AF7Hd 7]
2V, AR 714X S At

p-value =CHISQ.TEST(B2:C3, B7:C8)
ZEZEL =IF(B11<0.05, " 771 212", "} 271 7|Zx")

@ ool Flo|AlF BAFT ol AlF Bxo| A9 AAZS FIEAL WA Al4, Al5, Al6,
A17 Ao 247y “AJE", “RFeE", “AREAY, “AAR S gt 2 A4 dolH
£ 2x2 PHO|BE AFEr (F75-1) x (F74-1)=10]t}. webA] B14 Ao 1S A
St} fol4E2 5%E A5k, B15 A 0.055 g} 7olAF AFEATS B
I} 71 gke] Zolg 7|ntoz AAtEL ExcelolAE SUMPRODUCT &5 AR&3]| 7tolA]
F A= A4 &= Sl o] & 18l B16 A “=SUMPRODUCT(B2:C3-B7:C8, B2:C3-
B7:C8, (B7:C8)"(-1))"& A=ttt vixet o & AZ S &7] f1s B17 Aojli= “=CHISQ.INV.
RT(B15,B14)"E Ugtct.

Y=Y 1

RoE= 0.05
AHEAE 20.08928571
Az 3.841458821

® A A S0 7HolAlE A SATE 20.089, YA 3.84192 :
(20.089)°] FAB.84DEH 2=, AF7HIZ 71241 o= FofaE 5% T o+

o} 9o} 5 A= giato] 9 ojulatet.

2) IMQ| Bt 2
5 0] BeHL
A

7 22 |47} 5 vlgkel o] ] A2) 20% oA WolE 7|8k mo] 7]ukstel HEe
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J_('Jh

(1) 744
Hy: W13} 952 A2 Sl
Hy: 9913 940 AR o] okt

X1 a b atb
Hp1 X2 c d c+d
g a+c b+d atb+c+d=N
() AR=EA=F

Balyol|A 39 st do] go| Z+7t 1

g4t @ o) FENSE 27SHEES B2 ol s|ulste] 9 BRIt UL FEL et
o] A %= 9k,

AAHUS W, W41 X10]aL H2E V1Y Wo RiES
7|4t

o

)

a J\ b | (a+b)c+d)(a+0)(b+d)!
PX=a)= (N) = Nabldd]

a

ojrf p-value= T&H It HlEH o STHA<]

A9 p-value= =t

AT} e BB BE He ANt F=
49] A7k U SHE(SE 9] p-value)ol 2915 Fato] ARFTTE p-value

O} FolE @& v|oHY, p-value<all 4% ¥ 13 ¥ 271 )0k FR7HS 7128t
3) BRIS Fizo| orEky 2: ML 2
wWUol A& (McNemar test)2 A& FEOA F=

Holt}h, 2 T2 oA F ¥ SHT At #2|oj%

i=]

YES TSP 2 AN A AE 2
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Hy: A3 Ago] whe-Bo] A 27 93tHp, #p).

of7]1 A A9 WHEE-2 py, ARF-O WHE-&-2 pyoltt. 0|59 TS vt E

@ AREAF
wn} 249 AAEAGE AT AT BUX B n,,% 0y AHBSte] thet ol e

o AHEATF Q2 ARSI ARET} 191 Tl FRES HET,
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1. SEHEN
AR A (correlation analysish 5 4 k0] PAZ Hepd 0w 25k B4 wholth 54
=2 =

$29] gro] BT uj o B9 = A Wt Aol I=AE 45 Hl AMSET dIE &
AR LS =27 BMI 749 BAE Attt 7P s B4} AAE50] 571845 BMIZF Z4ste
HAl(negative correlation)”} A gtctal & 4= Qict. A
5} 5 TheFet Hofol|A] W4 7H] BAIE BASH: o] E-8Htt

T B 2] A A5 g AR e #hS A3AIS(correlation coefficient)2hl ohH, 714 4

] AFREE= A4 1o A4 (Pearson correlation coefficient)® tha-a} o] A oj=t},
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VeSS ARA B e 8 A W& o] 00l 7Hithe 2 AFE TS AxTt
flths A oA X9 Y71 Aol fltk= A3t =

T 1-1-119 (@)°lA= X9 Y7} 43t FBEAE 7= AA ™ Hol=d AA=Z r=0°|tt. o=
X% Y7t o234 FHI 9 BIAAF A BAE 7HA17] wiigolth A r& AP A BAE S5k A
Tolng ol vjAgE FAE AYT 5 fict (b)olAE F 719 oA (outlier)7t A= 2] AF
A & TS VA, AARE X Yol JHBAZ A9 glZole Etotal 4aA S o] & 4
07 Ak 4= Qlrk. o7t A%, ol A Z ) VAT A2 7HsAdol wo B AR
2 7|Rto 8 T WS 740 FAE SfAohe 21 B sttt whebA vAd 34 BAL oA 7F 245}
& Afolle A sl Folsfof gtk E3L, AR oA F W= 1o A 7E EARth L
S|4 ¥EEA] Q1A (causal relationship)7} A s AL ol B & thes] ATEA 9] A3tE ol
WA = ShASHA] RS FsfofF et
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[ HY=tol "$VEW S dFota AR P o] FHE AHE S At 2 Ao A= [ &
M2 2L YIAE0| &= Y s|Flt.
BT 7 X
;Z H2An SVwW 57 =
GO Ef W) ® 2@ SE
ozm cezH
M #% B 0|EE A2
Zgéiﬁﬁﬁ@' 5
@ MEZ2 ATAIE(PR) ATy
O MEZ ET EAW
SY 2= o237 o] ATAS FE FeHE vehdot B2 A2 T WEIGHTS T_WEIGHT
v AH/ASE YEdH, Y W4 7He] AdAeE Y 12 EAED C3x 55 =44l
o] AABA RS YERHE R gho] 10|t} B AKoA] A2 BEAI9F BMIS] A#As=elt). B3
AS FIefE A 9F 0.759%0 ACo=Z YetH, o] F WS 7ol 745k ol AHA7} IS
oJu]gtct,
A 1 B 1 C 1
1 T_WEIGHT T_BMI
2_T_WEIGHT 1
3 |T_BMI 0.758903 1
1joj& ATAS AAS AP EAL mlojs ABAS AL BE ATAGE o]8sto] +
4] ATTAT BAHCE FOI5HA] HUsitt o] A9 ARTHEA(H)S “F W 7H) A
A7 QbR AT 4= Aok AZBAZFE AL a4 B6 Aol “=B3*SQRT((B5-2)/

=)

9]

o19}
4

g
A

ro A%E o

A7t SAA

Gl

A

B

o B3 FoE P-gh2 Altst] #18f B7 Aol “=T.DIST.2T(ABS(BO),

T_WEIGHT T_BMI

; T WEIGHT 1

3 TEMI 0758902505 1

:’EE¢ 300

6 EEEAZ 20.11763322

7 p-2t 1.8662E-57
ok P-gro] ¢ 22 B 2(<0.05) Fof5E 5%0lA A2 BMI 1t
2 gojujein 22 4 9.
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1. 2l HEA

WSS 719 WAE BASHL o % B9 155k 5AE ol
o Foldl EYRFHEFARE ol §3ko] FLHUS(IG WS WakE AystALt o2k | A}

rlo

3] AHE A (regression analysis)

SEth 9 SPUS X% 545

Me Y 219 BAS AR ol §3te] AZBfetet wok (Rt 2
Aoz AA0] FehE BT, F Wt A BAS Ak B 4 ot ol F ¥s

7] TAE Agstr] sl g &4 (linear regression analysis)& =3t A& &0, A-FA|s¢

(BMDS} B 7ke] AZ B8l ghrhd, 517184L 4] BMIZF o] nlAl= de SHo
2 B4 5 ik BFEAL Tkt AT Hopoll 4 We] B8Ew, o5t ATolAL A7 X Het A
7H0] BAE BASHE ) A5 AR
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w
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FE
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M

S AEAL Y HL0] 4o el eS| HE A (simple regression)¥ tF58]AHEA (multiple re-
T o] HojlA= Tl R4 ol tis] Yokt

n7l9] E2oNA SHHL FEHEHF F (xy, y1), (52, 72), -, (%, )2 HIOTHE A SHATHAL 5
Ab S AR Y2 o] YRS XE ol8oto] F5HS YT Yo vt 22 AT
A7

y=BotBixte, i=1, - n

o714 B2} B> BlHAIS(regression coefficient)Tal FEH, &2 2 (error term) 2= 3]
AR AT 4= gl S BV B Uittt = Bato] 00]2L #4bo] 6791 HAFEE
£ 2, 52 AR SHolzta 7Pt

o[A] A= 2 RE IAAFE FHNEA. £ g ARg-oto] 3] EAS AR AA B
T 8% B2 HEARRRE FHof sttt AYHORZE 7 HAAFH(method of least

squares) AT HEAEHE LAAFTES HEE S 8,2 8= 2= FHolth ol& A 2
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%//////% Sz RS | Ay e B4 By

A=) AFFE 5,9} 4,0 el WojRste] 244 §19} oS eIt

1) 270 TSt F2
SAAS fHS W] Dol MRS Sk 4 ek Tok SAASE oolete, EYus
X7} oWl g2 FSeetE F4U5 Yol I vIXA S Quiaieh. Z, F s 7o) 43 B
7t 92 SfEigick. FAA i 7HEe heat Zol 49 4 ek,

A Hy: =0 vs H;: 870

A A=AA Hy: 8=0 vs H,: <0

- S=AA: =43 Hy: =0 vs H;: >0

Tkl Hy: f=00]2He AE7Hdo] Foletd SRl XoF S48 Y AF WAV elch

AASAT t= Ho: B=0°1zh= AF7H 3ol A7t n-29 t-22E T2

~t(n-2)

D
SE(B)
o171 SE@)= Bl EZQApolth,

@) a2

RUFES 02 AYNS W) 7HA0] He A% At che e,

© ¥4 Hy =0 vs H;: f20 e1>t1-2(n-2)01 AF7HE 712
F=A4: HEA4 Hy: f=0 vs Hy: <0 t<t,(n-2)°1"d AF7HE 717}
F=AA: L2AA Hy =0 vs H;: >0 t>t1,(n-2)°1H AF7HE 712+

B3) AAAIS goll tEF 100(1-a)% A =7k

(B-t1-0/201-2) X SE(R), ptt1-02(n-2) X SE(R))
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H1E A 7= 7H'~*| SEIZARE U
HZEuX

A7 1y n(n-2)5 AMRE7F n-290 t-EBEONA 519 1-0/29] BE5 2h= AAFoIH.

rl

2) a8Ax

3 AEFo] dlolelg duit & Agsh=Ag Brlols W 5 shvhs 2R AIFR)E ol&5to] 7
AAlo] MA| ME 5 ol s AYst=A ERlsk= Aolth. 2 ATE tha3t 2ol SA1EHto-
tal sum of squares, SST)¥} S|4 02 HYE= M5l 3%
SSR)9] H|Z Ot} 07| A, SAFTEL S0 & HeTold, A4 08 s #5523
AAEHSSR)T 2] A4 o= A HA] o= QA EHSSE) 2= EofE .

J&3Hregression sum of squares,

,_ SSR _1-SSE
ST~ SST

R 10] 7P18%5 Hlojel] W52 JH4 02 A=l o] Antt ojujoln, Rgto] 0°f
Vi A9 sl Rl gtk 2 orlwc.

3] AEAE ﬂur«l %@ A0} sl S 719 BAE B4 ok B4 WHolth Excel&
B3 23] AEAS P 5 AU CreatinineS Z80A FAEHE 28, tiAF 3504 B4
H & AL 58 uj . AlFo] S718E 85 Creatinine?] 5% Zo| 5713 7Fs4o] QL
o mhebA] o]l AFollA= 40~43419] SRS Hl4 o= AS(T_WEIGHT)°] @9 Creatinine (T_
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o H9] "$VS1:3V$H48"S U=t HloE Hejol Mgo] ZEEoCHR O|FRE A
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020z dAshes Aolng, Ity oze AAsHA] gFett. & dlAlClA e P+ ZEllA A+t
SELE AEste] XA At B2 E W2 A 5] At I3 8= vk vf

Aoz gelg 2t

=7 24 X
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S U B szs1szeas (G
Ha
X= 25 220 BRI
ssEm
OEEQY 0O 4+0 08 A2@
w2 #20 s |%
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@u4se WINER:  [DEEAMEZAC

O4=2 58 4w
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O T=E®) OFAED)
Oz2 zxm O4mz2e0
A =E

IFEBEEW

T8 94 = v Z
A, S HEA SATANA B AT S5 Mo =9 ¥ 1HY] AEEAE UEil=
SAZeIt. ghol 00l 7S5 AR TA 7Y ofste, 19 7S5 ARt ATEAIE oR|tt
o o7 A= AEAS7E 051198 S A o] 4 AuaATE A= ofnlgtth E3,
Ade 54 W7t 5 ¥ HeS duidt & d9she
0.262%, 54 BT 55 W9 o 26.2%5 A¥eitt= A & & Ut
2o 2 FAREA A= ARGl FATAIE 5 T T
7F &% ¥l nA= dFo] Atk AS Yulst=d], F SA%C] 15.97601 F-23 F g
(p-value)2 0.05Rtt Zro n g ARIE-E 7|25ttt & 4|50 @9 Creatinine 5%E]
Ao g FoJu)gt JFE vtk A & 5 A
ol o] & Aol upxet Ho A= I AA Gl et A SATY A=t AlSeteh T
WEIGHT9] Al 0.007022.2 AlFo] 19-¢] 571 f, 9 Creatinine == B4 0=
0.00702 mg/dL &7tk A2 AT 4= Ut} p-values FY+= 0.05E} 2foung &
O 5%°1A AlFol B Creatinine B&=0] F-o1[3t JF2 vl th= A2 RIS = AU
EE, 95% Al 0.003483014 0.0105580] T}
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A 8 @ D E F G H |
ETE &
1
3 SRS SAY
4 O J2As 0.511868453
5 |2EA+ 0.262009313
6 |ZHE ZYA+ 024560952
7 |EE % 0.147437516
8 |35 47
9_
10 |24 24
1 RE AZe MZTEE FE | RASF
FER] 10347292 0347292 1597638 0.000235
13 | Tt 45 0978202 0.021738
14 |7 46 1.325494
15
16 A== BF O t EAZ Pzt 519 95% 49| 95%5HY 95.0%4 € 95.0%
17|y 2 035338263 0110705 3192104 0.002577 0.130411 0576354 0.130411 0576354
18 | T_WEIGHT 0007020308 0.001756 3.997046 0.000235 0003483 0.010558 0.003483 0010558

@ 3}Rio] %ol A5 BB HAHL Bt FBED HolEt it BRE t2iA A2
4oz Brtshr] 9ol A EE ETolch, Holet it HES W 49, TmE thzAol
ke A3 BejE ke, T molA dlolg FEo] BRIz thaAel 7k A4l Slof 9

A5 2L & % Sk

HAEE:
F il
3. = HEM
3] B4 519 EHEST S50 v|A s S B4 ok o] ARE-Ht ofARE A Alof A

(o]

- o =
£ TF o7 BigEo] A0 T IFE v|H o] ANF R EA5| Y thed e
A(multiple regression analysis)& AME-ZHE. /A A4 S5 yoF p7ie] SHHF xy), -,

x,7t V= 1 ARG th Zo| HHH
Vi=BotBixiHBoxot o +BpXpt e =1, n

o714 QA €= Btol 0, B4l o791 HFREE W2 AR SYO R 7Pt S AR
Mol g= AR EeSAZANA Y SAATe} T 2u7E than. SeslFEH oA 3

083



o4 2ol 7} Slek.

1) 2| HAI=0fl CHSt =2
T2l Ao = TeR]Fiet VRV = Z A= S| HAIS By, By, - 8,5 T I
< Bl tish 7+ Hy:B=09= A7 HAL

(1) ARAEA =

AR SollA] ket 2 AHEA s ARET np-19] - EES w2t

R2=1- [(1—R2) 1]

3) 71H+ 4

3] HEA M= EHHF7E A4 P (continuous variable)?l -7 BRI, W 2 HEF(cate-
gorical variable) 155 Z3tg|of st= F71 Aot A& , (/o) A G A E/FAH ),
A FFAFREA AR A u AT T2 HeEs A5AQ] $A 2 A gt AR A=

X
oleigt WFY WAE XY W MBste] mulo] Hakslof sHod), oju) ALgSHE Hhe] Fhus

(dummy variable) A3o|c}. 7PH4E 07} 19] 34 2H= o] Hr(binary variable)2, &4 HE
of &ol=A1E Uehdth M3 o] M7 k71Q1 S 7HSE k1719 0|7 ’|E AR
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71=RS= iy s 5=2] H|iL= sj4{o] 7ksstt

off s

o[l AolAE Excel B3] THESITIRAS Hastel 2t WidEo] 8% Aeoleld Swo] mlx
L Q92 WHskT, ofw 2Qlo] g FR WA SlsnA

@ tole] — Hole] B4 — HFARA S St

@ (93 Y Mol 8% 2oty S Hlol8 S Adsti (98 X Wl T_WAIST,

T_PULSE, T_HBAIC, T_ALT, T_LDL Hlo|E|E A&t} T3] &4} updrtz| 2 [o]&
x|, AEeE], (BEERE A"l
TJ’;‘EE‘ AW SAES1SAES4S |G
HELUE E/AX SAHS1:3ALS48 B ;j’:
ri:i) [ 4=01 02 2@ L
%:‘5;%?!@ =5
@ MES YIMNEP: ChHEs|_ 48
OM=e =8 =W
IET’EW(B) D"‘JX?E@) :
O=s #=m Os=Egen
I i‘ HEEN)
® E AHFoAE 2L ATAE &8 25 S| EAN A 2 “TF53]H _Creatinine” @
2 3t} upAg o g2 gR1E Ee] B4& st
@ F9 &9 ZAy= ofgje} Zth Regression StatisticsOlA4] Multiple RS EH M40} S&L£H S
7Ho] A E et = AEAER, oYl E4oA= 0.63572 YERIT. o= St &
£ 7o) oFsth F o] AT A7 EAIES Qulitt. 2 2 ASR, SHHSE0] S5
0] ME54S dut Ast=A] Uetd, o] A5olA= 0.4041= SRIFIH. o= =3
HpEo] SE5HP0 MEAS 40.41%S AYettts Soltt Adjusted R*2 =3 H 2 A+
2, 29o] WS /i5E Tejelel R? 3k 24 Zolth. go] % AL F7} ¥k & AR}

gojaz

2~
T

= oJm|gtth. ANOVA HojlA] {913 F= F-37 23 9v]git) p—valueﬂ
= 0.05004 A 22 Fojn|sirtar
AIE B, T WAISTZF 244

Y Creatinine w0 T vZck=

AGZ % ek o B AAL
| olulet B WXL Mg et
2 oJu|seh. whe, oA g
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GHTMBAS | M1 NI 24 oyt
BEEuX
© Gopulshy g RO Yehiton] ol 83 MeSo] Rdol A F4MSe] MEHS 4

She b 7]ofaiA] Stk A AR,

B (S D E E G H 1

37EN 8AZ

0635694385

0404107351

0331437515

0138797264
47

ARE AEY A= 82 FO_ melsiF
5 0535642 0.107128 5.560868 0.000533

41 0789852 0.019265
46 1.325494

Az BE ON tSAZ | -zt 319 95% A9l 95%59| 95.0%4 9l 95.0%
] 0477919017 0441306 -1.08297 0285152 -136915 0413316 -1.36915 0413316
18T WAIST 0008456057 0.002128 3974431 0000279 0.004159 0012753 0004159 0012753
19|T_PULSE 0002467484 0002581 -0.9559 0344727 -000768 0002746 -0.00768 0002746
20T HBAIC 0127711371 0073136 1746213 0088263 -001999 0275413 -001999 0275413
21T AT -0.185286-05 0000402 -0.22843 0820449 -00009 000072 -0.0009 000072
22|T.1DL 0000901665 0.000705 1278987 0208093 -000052 0.002325 -0.00052 0002325

4. 3|z

S|ARA A BPgo] AHetA| Briste o] Bastet. fupshd 2SR 2t HPolM FAH
S]HAGl it 22 HAsittal 7] o]§7] wj&olt}. 3 (regression diagnostics) 3]
Aol AdstHA = A=A elstaL, 7Hgo] SZH=A F7sh= o)t AAXTS &5
R AZAE w0l /iAol B At REZ AET 4 v JAATHS F2 A (residual
analysis)E &4 B7HETh

1) Tt 24

W 242 AR 7S B s adEH. 8 TP 2E QAR A, 22k &
i, e2ke] =940l Sltt. olF B7Ie] A8 7E HSANA dSgE W FAE o8t x
2 ISP Shal yH2 FA 2R sto] AR AR AE FA I ™ (residual
ploto]2tal et AT HE B3 244 Aaidolu, 24t 544, =84 = &t

rulo r
ol r>4

=29 f B3 ha |
Excel 58] 22 2498 57| SohHs S17R4] that 4ol 2} g4 B Hejstel gt
THEt
THHR) TRED)
#F AT HHBEQ
obe] 1Y thEIALY AR E DL 23} otk A B 029 02400 B
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HAYE A AT 5 ek A7t 5 WH glo] TA9R Buy Ao
SEETE 2 4 9ok mEbA, T_WAIST ¥4 03 712 stk 2 4 gk

T_WAIST ZHXtE

2) L34 &0l

TS ARA A thE3-4d(multicollinearity)= 83 £4] F sholth. 53442 S
FE ol 2 AHEATE AE | P, o= 3| AASY A E Hojme| i BP9 siAE
OFSIAI = St} tHeaAAdS ERlsty| el AR 1A Kvariance inflation factor, VIF) %k
AR-ggitt,

E2 ABEATY

UR}= VIR, VIFZF 10013 o x2F thE =3 #4 7t
o] A% 3 EE A ot EHWESE ZFNA AAAY

iy
i
u:E
o _1>
&

rE
r&
ok

filo
_?L
rir
ol
1o
N
E
i
)
i)
)
ol
i)

ROt =

FHEMS SHH
Chs A2t == 0.312660132
ZEHA = 0.097756358
EHE ZHA S 0.011828392
EZ 2R 10.06614893
oS5 47

®
i
o,
)
“)‘
rr
o
o

0978 AtEIgion, AR VIFE F4)0 et ot o] 73 4= drk.
F *=1/(1-B5"2)" 4412 Ashe VIF gto] AkEIS, x,0] that VIF 6 1.01

£ 313 % U} ol9h FAF WAlo R ThE Ayuido] tAE EAeH
QA VIFE T8 % om], QAT VIFZF 10 o1 1, x9 THE WS o] thE3A
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go] EARtAL Tlth. webA, T_WAIST H= ths544o] s Aoz #dd 4= Qloh

D4 5 £ || =1/(1-B542)

A | B [ €
1|8%EY
L
3 =HEY SAF
4 | JEAT 0312660132 1.009649]
5 |2EA 0097756358 I
6 |=FE ZFA= 0011828392
7 |EE 2% 1006614893
8 |25+ 47
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H2E HASIE0| S8

Hl24 2H

242 B (parametric method) ¥Ho| &9 Ry
TRECHL 7HEshL B4 S $ste SA1A Tiolth dlE E01, PEolA thE -8 BAREA
o] AEEE < 7Hgstol 2-8=H, ol &

Ui WA H ‘ﬂ(nonparametric method)2 ¥ do| E4 EXE u}
o o4l AT 237 ALH o] AL ti Holehs 2| 4ghe] 7HERES B o= gt HlRa HAL
Az o] a7t BpA Ji o] 7HE WHESHA] AW, E29] 717} Aot ST E AE5}]
of2]& 4% &3 tieto] Ht.

A& =01, “ddol et 571 @Yol o7} =7 s Aol 'oh] fs) #iEE FEFTL
7HgstAt. o] B, Ade FARAS | foiM = UA Ame ZEE gRlsfof et 57
Y2 AEF HolEe|BE, o] & F 7+ AL tloly v ZAIZ Fofd 4= Stk A%3 Hlo]
o Jdt 7 v 1w g oA E A=Tt RS mEEA] ERIgHF

S

o

=1

e

|

v

9,

o_?_{g

M

H

ol

A|m

o

=
ACi7
|

Mo

- TS BRI B e A8,
« AFHE WESA O vESH PHL T sjof At

HIEA e mgea] uhgo] ]s) Bao] Tk HAo] AstEALL A0 Qick. B8] L3El A4S

o] gtk M B4 WASS GEE F3(sign) E 42719 £9Gank) 5 A

BHOZ ofa5hy] 412 AR AU E B o] BAA st v]wete] FEo| 7)7} 2

A9ol At ago] FUF A0 LeiA k. ek A YL o2 WAL Beka of
2.9, 54 BAG sl 4d o] u]s) B&o] Dotk 54 gtk

Hlm Aol NE URFR] 4% AART ARO) BE Bl 9] ARE o|gslo] AYEAL

2
O
o
oX,
oA
O
_llm
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S FA5tER, o] A (outlier)ol @ WZSITE ESE 9= =AY ARE 5 7F AT QA 4]
4 | Q7] wf2o] Fto|ut EEHARR) 72 AARS B4 st mahA], v G0 A=
T+ B Al Y% 24 (location parameter)H] W = 94 (median) Bl 2tal gt}

o ol EAHQ £ FolA 4P ARS vlaste vEs A PU =L £987

o, ™Y
N

N,

Y

Mo

1o

=

=

d(wilcoxon rank-sum test)& T EQL AX[ofX] HEZoA AR 4= A= HIES HA WU
o2 B3 AH(sign test) T B £ 549 A (wilcoxon signed-rank test)S Arg et vpA]at
o7 A 7l o]} At v W o] &8 4 Q= HES A I ARAT-gE| A 4
skal-wallis test)o]l Hisf ThEth. H| 2 A2 ExcelolAl #4 715& Al5oHA &=t TebA, R,
SPSS, SAS®} 22 SA L=1FZ o]-&3to] A4S A sfof gt

1.5 S EH 2t ¢4 TR0 HI: 222 293A

2L £99 3 A (wilcoxon rank-sum test)S F 719 =HH Het 7+ X 24 (location param-

eter)2] H|I HAZ 5t7] 915 B2 ®roltt. o] FA2 ALY HolHE o 5t H-$1E

Y A% Mann-Whitney U Test)d} Ai}H 0 & U HA ot d5& &2 54 &

ZE 7oAl grom, yEgte] AA 271 Eek &9l(rank) FHof| LA st FAS St
5 A 242 0709 0,709 o] SFE AT 5L X, -, X, & AR ESTE 6,9

FE 9 ghErio|gal 5l ¥, -+, ¥, & YA EST} 0,91 £E G(EFE ] FEH 2ol & o,

LI =AY 7ML o2 ZTHESAA).

I

F

Hy 6,20, % 93t F94(EE 91X 8571 2ol 7} gick.
Hy: 6,70, % A9t S99(EE X 825)71 2ol 7} ek,

WA A9 Hlol8E T4 % nytn,=n7)9 dlolEo] the) 802 ATtk 2L R
A2 2912 WKt ok A BAEE O] Akd AT WSS Y A5 2919 BRek
& Rojgith, 123 R WA Aeke] £99) 3 R, AT T WA Aol £919) % RS AN
o 07} AR 591 T G4 n(r+1)/27F Bk WEbA R +R=n(n+1)/27F ARG,
SERE X, -, Xn ] BRAY] 0,7} BEEE Y, -, Yn 0] FEIAY] n,0] S| 2 (IR
£) AT2ALE ol 8% 4 Stk olu] YEAT RS TAHOR FFREES BEch F5IHs o
RO} HgT BALL The 7} o] Fojxlct
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H2E 2HSHE

S8 | oszAE

n,(n,+n,+1) VQF(R)_Hlnz(Hl"'Hz‘*‘D
—_— V5

BR)= 2 12

o2 o] gle] thewt o] & Aek 1+ E914:9] Afolo] Tie AL & 4 ek

©
-
i)
»
10

N
)
U
il
ot
>
;lo\p
rfo‘v
E?_:
=]
e
S
\:I‘)_I/
to
3;
o
fu
i
e
o

R#n,(n+n,+1)/2°1HA 54 A=7F 9l 49

g

RM’%}/ /(%)(Hﬁnzﬂ)

Ry#nm(n+n,+1)/2018A - A&7t = B

g

H1(111+H2+1) _l nn, _ g tl(flz_l)
R BT / PR MRS R

R #n,(n,+n,+1)/2%1 %, Z=0
VA 1 g1 BAAR T80] UL 1, A B4R TENA Az 2ot

- HO: 61:(92 \S H1:61<(920€] ]IH Z<—Z1_HO]O]% ?:IE_7]-}§ 7]Zﬂ]—
- Hy 0,=0,vs H=0,> 0,4 W Z>z,_,°1" A7 712
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%//////% :;_E%;F S | HYENE 24 oYY %////////////%

oA7NA Z,. = BEEGTEREONA 5H 1-e BEC] 3Tk dAgeIH.

(4] Hlole 2#27]

Excelol A Hlm4: 47 715 A3t orh whebd] vlmd 44e Systeld R L2
Z8sfok ek, WA, of4] Hole “ex_survey_dataxlsx’ ﬂ%% ROl 29} Agaliof gt o)
3 readx] 7145 AH831A xlsx SPgA} TS Eelo} “wrs'ehs o8] HlolEl R A 4 9l

o

)

> # HI0JE 2427]
R code > library (readxl)
> wrs (- read_excel("ex_survey_data.xIsx")

REEEEEL
A e| L7 8o ket ol7t QA AHHEA. o} 9o} WA Aol FFEES MELA

=
gRlsfioF gt} 1S F-Est] FES A4 E IRt £, Shapiro-Wilk HS st 4

& R I E+= lattice H7| A& ARESH] wrs HIo]Elo|A] T_AGE (o) H4=E AE(T_SEX)° =t
Ueo] S| AE IS Jel Frolt} X3t dplyr H7]X]S &85t wrs BlolEZ#|dLS T SEX (4
B)EE IE3E ¥, Shapiro-Wilk B8 HAS F3ste] 23 A fok= T 5k X o] it

> # S|IAETH
> library(lattice)
> histogram(~T_AGE|T_SEX, data = wrs, ylab = "density”, layout = ¢(1,2))

Roode | 4xmu o
> library(dplyr)
> shapiro_result (= wrs %>%

+ group_by(T_SEX) % >%

summarise(
T_AGE statistic = unlist(shapiro.test(T_AGE)$statistic),
T_AGE.p.value = unlist(shapiro.test(T_AGE)$p.value)
)

+ 4+ + +
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L
T_SEX

density

T_SEX
20 r

15

10

0

T_AGE
> print(shapiro_result)
# Atibble: 2x3
T_SEX T_AGE statistic T_AGE.p.value
(db1) (ab1) (ab )
1 1 0.956 0.00137
2 2 0.969 0.000247

HAEIRS ST AT, AR L AFRES YehE A g A0 BTk B3, Shap-
iro-Wilk 4% 23, % At BRo)A §OI5E s%lA "Hy ATREE e E ARAEE 7|7
Shoit. whebd o] ATRES MECh 7] oyt ol whel, o] e dAso] XjolS A4

> # 2EE =2EEy
> wilcox.test(T_AGE ~ T_SEX, data = wrs)

Wilcoxon rank sum test with continuity correction
e data: T_AGE by T_SEX

W 11510, p-value 0.08715

alternative hypothesis: true location shift is not equal to 0

p-value=0.087 0142 5%0IA “Hy: v 7t o] F94t Aet ok ARG 7124 4
QIck. mebA W 7k o] F914 ki & 4 ek

2. 412 BEWM A4 II=0 Hlu: 2B Ho= AHH
HA L HHo| AP B4 WHORE hSEE @Y (paired t-tes)o] YTt Tt LT A
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FH L 325 olele Aol HEAA WAL AGT 4 ek, AHL RO Hm4A Wy

o2 HG AX(sign test) T BFL B4 AA(Wilcoxon signed rank test)o] Ut}

A2 AA2 B2 AT BRTe] 9l i, HiSE AAAIA AREe] ghol BRITe] gt
2~
e

o] 27 & 4 Rl A5l 7HEEA oIt

7
HO:A:O A\ H1A¢O

o714 Ae 7 HSE22] Zfolof HiRt RAT F9

il
1o
=
<
v

T

Q) A
HABAF o= He®-E2 Aolgh d; FollA F<] 7o, n>20% B¢ 8AIF C= AF7H
Stoll A Batol 5, s4tel %‘L o] FAE 48 olgste] 7MHAYE +3dH. n2 d7t

00] oFd d9] 74%=olet.

i a

(S]]s]

C=d>09l d.9] 2 ~N(%, %), (1>20)

=
25 PHE Aolghe] B3 RS o] gteh. TLejtk folof thal HH WAL THs ek, ol
QIehd, Xpolgre] JRE BEIH: Hlo] wigAsiet. o] ool PRE Nk
2 %

e,
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%//////////% MY HASHS0| 88 | six ;} % //////////

1 7H
HQ:A:O VS H1A¢O
o714 Ae T AR E2 ] Aol Hig BT S ittt

2 A4 2%

@ Aol 4,0 Adighe &AH= FEdt.

@ d=0%0 TEHZ FAISIAL 71 2F2 drfigho] 12 FoisiH 71 2 izt &A= <HE F
ofqt.

@ TeF drjgto] 22 BAFE HsiAe FdeHE Tt

@ W21 Ho|zke] &9 Gato] 7,0l 51 2421 Ao|gke] &S Fdte] T 2t ateh,
T,=%.57} 4=Ql Jolgt d.o] £9159] &
T =257} 2529 Zolgt d 2] #9152 &

® AHSAY T 1. T- T 22 #ho= JostH, A4 EAF T2 XL 2HE p-valueE At
St A AT T2 2= E6IER o] Hojlbs HFA gt 34| 2ZE g 889

| s

2 5W3H9 pvalue® A3 FU o] 2 ol 43,

3. (Wi O Hlw: ARAE-2

o

A HH

ollA v wsh= ko] Al o Fl A9 A& Aol ol Bt Hlwok=s 242 el BANLA]
A7 A4E AR AERE UEr= 7Hgo] itk weF A453 AR

o £V} HFERE WETHL 27| of2] A9 A3t 7P 0 R v HSA WS AR

WSk o] Al o]l A9of A&F AAr o SGE ¥l ok HESA Y AFAT-GEYA

7 A AL HolA tE €559 &Y 2

O BA, ARAZL-GYA FHAGoA H|wok= JTY] 71 24 W= €39 a1} s Yottt

1) 71
Hy: ZATOIA HtE9] £x= Az Z

Hy: BRG] AeEe] REE A 24 gk,
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CATAR IS | MY BN B RS
BEEuX

2) ESHE

ELA717} ny, my, %) WEE W THT PSP BE eyt n)7Ho) BEHE A
Y2 dstel 2918 W F 2 YEE £919 G2 AN o £V Ry, Ry, -, R 3
3. oluh AREATE theT} Zow], AGES} k-19] 7oA RES B2 ot FAT £9S

2t ghol e A% w4d AASARES AT

12 ,
H= n(n+1)2__3(n+1)~X(k 1)
G Al Ak 95 vl
¢ o Fof we} Zpol 7} Ql=A] HAFNEA} “ex_survey_data.xlsx” T Wl

o
v lIlolr

(T_SMOKE) ¥&= th&3} o] E75] et 1=0t 2, 2=9(@A&), 3=a(FA&F

> # IARAZ-ZE|A AHHY
A code > kruskal.test(T_AGE~T_SMOKE, data = wrs)
Kruskal-wallis rank sum test
At data: T_AGE by T_SMOKE
Kruskal-Wallis chi-squared = 6.5773, df = 2 p-value = 0.0373

o

p-value = 0.03730.2 §oI5% 5%elAl “Hy: FL ool wet A3o] F91471 2o 71459
o} mebd A Ak S, ASE, BAE) 7 A0 Sk thEtkn # 4 9k

) =128 575N

ZAAH 3)AEH(logistic regression) & (binary) &Hz (] A F-5, 45/AH, &4/
=

44 )l tiet ARFS AT o ARgEnt. dubAQl AYIARI 2 SHEUFTT A53BA A

b3
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H2E 2HSHE

%
12
T
jd
1o}

o SYUSEI S5uS5 0] PAS RS AL, $HU4TE 03} 12 FEHE WF
A
0

S 4 ik AR AE Iz AR B, Aol

[
)
fru
)
oo M

ol 9 2]
| Abdo] WA B8-S oZohs mdolth, S vo] AWGE 03} 12 T 1, HLUS yo 1

T ps 9 2-2-13F o] S xoh v TA LR, 19} ol PP YA
Sl A9 p,©] W 07} 1410]2 Wol7hA) Het. o] ol2ee ws7] 918 p, B4l 24 logit)
&

g g SHUSFE ARSSt] Tt 22 2P4S AT & At olF 2ALE IAEH(lo-

S

gistic regression model)°o|2}al S},

oJ714 p.= exp(e+8x)

= 1 r=s
" 1+exp(a+px)’ Ip= T+exp(a+p8x) SRCK

BALY ARG SAAS o, poll Histo] AP S|HZA A ARE-Sh= 24AEH(Ordinary
Least Squares, OLS)2.2 42 & §ltt. o= RA|AH 7R FHuS0) ¥Fg S4& T
Fsto] FES AS3he WA o] "Zeltt. wekA, SAAE F7851] s ¢ F=r(likelihood
function)E Fhget= Hh+=F(Maximum Likelihood Estimation, MLE)= AR&-3joF gttt
EALE ARFGONA HHRS-EFEFE 7517 Heid = 7E-HE(Newton-Raphson) % 2

O ulE A3 G =LS A Qsfo} T} o] 3}t AAF AL vlE Aol £~z] HAFE "Q 2 sl
1__1__—|"’1‘49’1—E EIDE ‘—IOH]:L_E} ‘Ia\_ﬁ]LJ’}‘OL L_‘_I'_IL_T‘I“']'_IQ’]—EE ]—
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2, ExcelolAE ZAAE AR 7|5 7|24

= o=z
59) §7 ALEF OIS BE3tol 2AAE HHASE FHT 4 Urk

>
of]
ﬂOL
X
gO
fr
iy
e}
2
’;O
=
=
jo
(@]
,’3
w
=g
w
w
L
w

1.0 y S— — ® @ ° ° - .

08 » _z ~

06 » o

0.4 - pd

02 . L

0.0 | » ./’.‘/. ......... PP PP PG P D
0 1 2 3 4 5

o] XA A= ALY JAEAH MEH 2 4 SH2E e AT 4

Fota R ol gt A ARk, 242 Sl7EYo] ofd Yol $5H=A] ofslst,
B4 F3E Su1EA SASH o] 2YS BET) o] B, 2AAY NG AR TG

sk

& QS she d Bae Eu.

1. B= EX|AE 9|24

e ZAAE S PEA(simple logistic regression)< P S HHS X7 S5 Yol njA &= o
T Aot FARYolH ol FEHS Y= o binary) HFE, 0 B 19 & 2=t
AtolA EEEE JARE, T EXAY IARALS £ 99 Q=)o) A TGS
ol vl A= FIF EA40] AUtk EAAE JHAEAE S JetATolA= A WA s A= alSst
1, EH 98 9919 I3k HA o g Brlsk 4= 9ith

ol

"
rEo

4
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%/////////% H2H BUSHE 88 | st ;} % //////////

1) B 2XIAE SR

IHL:BO-I-BlXI
1-p;
A71A p;= AR RAS] Y=1Y SReolH, B, B JAASeIth =R A JARY 25t
W o3 2t
_ expBetBix)
" 1+exp(Bothix)

=, S} Holetol wet y=1 2go] o g7 Wel=A1E Yetdle d=reltt. o714 8,01 &
I SH7E ALSS V=12 e 5716, 4,0 S0l SHus7 AdSE v=19 &

=
Zagi

4
[©]

]
flo

2) &lFAI2] Sl

() SHH7F 9&53A B¢

Y7 x o V=10 tiet ES Pxt ohal, SEMSVEx+12 o Y=19] ok &5 Px.,0l2t
AL 3R ofuf) E e x7t 9} SV wi(x+1), 2= exp(8y)

Px+l

1-Pent _ exp(Bo+Bx+1)) _ <o(4)
P, exp(Bot+B1x) :
1-P,

U2t A 3 AA SO AS5TLE Foto] @ ZH| 2 dfj4o] 755ttt & 91, A: 8%
7} 5 99 271 o Y=1Y Q@ RE 080 2 oF 2 230|t} weta EFHWSr) o 9 Z271E 1) Y=1
A @=L 2 23u)7} FTha sjAE 4= Qi

PEREE RS DT
Al 743 A2 A, B, C ¥P¥ol thsto] o]y F&us: vo] o) 2AAE SAREL 2T} 2ol
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%////////% HAZMB IS | AN A

24 ofis
BEEuX

7]’%‘{[\“ Dll’ Dlz'g‘ 0]'9‘3

IHF:BO-I'BIXDM"'BZXDIZ

AYHZ W7 A, B, C Al o2& 7 7j9] 7hisE BYof Zetsltt. ojuf 7|&HFE Ce
A

& wj 7hss D2 A A I9kew 1, O9A] ¢hom 022 ARtk D= A BE
%7 ko 002 Fgolgttt. 7hek C

wokor 1,
% @-%—E}%’ D11:O, D1z:00] %E} 017]A_] 7]%‘1?:12[(‘ ;_qﬂ C EH
H] A2] A9] =10 tigt 2 =2H|E ol tha3 2ol exp(B)2 2t
Py P _ eXp(Bo"‘Bl) _
1‘PA/ 1-Pec B exp(Bo) —exp(,é’l)
URPZHA & 7|5 A9 C o8] A2 BO] Y=1°] tiet 2 =H|E 519 exp(B)2t £t
Py P _ eXP(Bo"‘Bz) _
1‘PB/ 1-P¢ B exp(Bo) =exp(2)
&, A AZ WS 1 v=1Y 22= AY CE Lo W9 229] exp(f ezt a4 4= ot
exp(B)% YT o= AT

2. k= EXIAE 2 HEN

oAl p7Ne] ZHWF x1, xp, -+, x, = LB} SE5HL7E0 B 19 412 A= ol&39d 4 o5
ZAAE PR Y (multiple logistic regression model)}S th23} . o714 p= A /(A9
Y=1°] gt gEolt}.

P

Inr;)z_zlgo"'ﬂan"' HBX0,
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oA71A pe Y=19 SHEOIH, By, 8, . B, BAASOIE. T ZALY FARHCA FAAA
0] ShH L T 2AAE BFRACIA ] BAAGeE o] ©xu1E Aol HHSH Ao] HUst
A5k ths Aol 7k ik, T 2ALE AR BFASE YA FLuS] v AL

Foz A AL 5 YA BF 2ALH JAZH N T E SHHFE2] TS SAT AH
oA 54 ST SEHE vl &% a3 Yehdt= HolA Afol7t At &, g
A28 B ARACNA S AAS Bol thet sfA2 22H|(OR)= s =T, S M7 ot &9 S7F
o y=19 tidt 227} exp(8)Hl S7FIAY A4adhe Auidtth 2y b 2AAH 3FEA A
< SAA= 2 BAHHE 224 (adjusted OR)E SiARITt. thE S-S0l LA 7412 H
oA diF FHHEL7E SEH] v s et aE UERdth

f

R

N

et

3. 2lHAHI==0il CHet Jr2A s

2A2¢ TR SFAR e AR S SRR Hyif =00l FRIHEE Sus
x7F B&WS0] G 1)) etk AL Juisich. gk, AL 7|75 SRS vk
Suidol] OIFF YRS mlAITh AL oJmlshs Aol

1) 744

Hy:8,=0 vs H,:8,%0

2) HHMEH 2

Hae A 919 et L FEWald) BAHS A8} IE FAFL AR SlolA
AGE7} 191 7ol A E BES BEE AL olgslo] AR SRt

p-value7t 0055 T 2o, AR 71716}, Sds: v o) Galt folsteta wheki,
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SEENU IS | A1y e 84 oY

=
B

4, DO Xt "I}
24 2¢ 27| 2go] ol drht & HWsH=AS Bohsl] S8 thewt 2L A S ATt

1) -2 23 7k8E(-2 1og likelihood, ~21.1)
mgo] goje g gkt & AFsh=AE Ueltie A EE, o] A2 o £2 23S 9ujgith

2) Akaike HH 7|F (Akaike information criterion, AIC)

R AFeE Hrlsks ARE, o] 25 U £2 HF oz A,

ESh 2AAE SARY ] &7k} AA| TS v w5t B H(classification table)S 381 &
35 H7Te 4= ot o] & 53 " = (sensitivity), E°]Z(specificity) 52 A& a&

A A BE AAKSE 2 glon o] ZHEo] =84 d|= Ako] 93kl Fj4st 2 Qi)

5] A AE 38N

BMI7} €Yol P2 v x]=A] LolHA}, “ex_survey_data.xlsx” A glo]Elol= 18} At
S F(T_HTN)H7F /1o, 10]9 “op 27, 20|19 “af" o]th. RoJA as.factor()< ©]-&-5to] T_HTN
HEE factorgd o2 WIS} glm( )FRE o]-83dte] T_HTN (LY ofFf)o] F& w0l T_
BMI (A4 BMD7F =9 Wl T 2ALE Aol s =at. 2ot 298 sum-

mary( ) IS ARESH] 2Rt

> # I MHOE

> wrs$T_HTN <~ as.factor(wrs$T_HTN)

> fit (= gim(T_HTN ~ T_BMI , data = wrs, family = binomial(‘logit”))
> summary(fit)

R code




MR BUSARC S8 | AEIEME us
HZEuX

> summary (fit)

Call:
glm(formula = T_HTN T_BMI, family binomial ("logit"), data = wrs)
Coefficients:

Estimate Std. Error z value Pr ()|z])
(Intercept) -3.7778 1.2687 -2.978 0.0029 **
T_BMI 0.1019 0.0519 1.963 0.0496 *

uy
=

Signif. codes: 0 *** 0.001 ** 0.01 * 0.06"" 0.1 "1
(Dispersion parameter for binomial family taken to be 1)

Null deviance: 308.37 on 299 degrees of freedom
Residual deviance: 304.45 on 298 degrees of freedom
AIC: 308.45

Number of Fisher Scoring iterations: 4

EALH IAEA AHE AT dl= 7I%0] He HF(reference)”t M- 583, glm(¥r=
A5 o2 Al /&Rt Aol weh A2 3 7| (reference) 0 & ATt &, of7]A T_HTN = 1
o] 7]¥(reference level)°] E1L, T_HTN = 2& |&ol= Z2o] Et} summary(fit)& o835t &
2t 2 AE J|AEA A AnEYE L AAH(Wald test) 23 BMIQ] p-value = 0.0496°0.2 &
O 5%°NA “Hy:B=0"0l2k= AF7HaS 712ttt whehA] BMI= L8 Rdhoj ol o)t ok
< H|Zth 2R AE 3R] HA2 thSat A

In(f—;):o.0029+0.0463M1
o|A| anova( )&E o|&3) JAATY o HAHLS FHMNEAL anova( )EFONA test =

o
9
LRT” 418 AMgalo] S=8] A4S Sesith GLMOIH 54 WaSo] medo] w3he Wast g
A A o -8kt

.
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R code

> #EH|IEY

> anova(fit, test = “LRT")
> #QXH|

> exp(fit$coefficients)

> #QXRH|9| M7k

> exp(confint(fit))

X
=

Analysis of Deviance Table
Model: binomial, link: logit
Response: T_HTN
Terms added sequentially (first to last)
Df Deviance Resid. Df Resid. Dev Pr(>Chi)
NULL 299 308.37
T_BMI 1 3.9203 298 304.45 0.04771 *

Signif. codes: 0 *** 0.001 ** 0.01 * 0.06°-"0.1""1

> exp(fit$coefficients)
(Intercept) T_BMI
0.02287204 1.10727628

> exp(confint(fit))

Waiting for profiling to be done...

2.5% 97.5%
(Intercept)  0.00179422 0.2635717
T_BMI 1.00102512 1.2277530

o}, w2hA BMIZ}

A A} p-value=0.04772 L= A4 A} SASIE wekA BMIE AL
FFS v 89S & & 9tk L2HE FHEE exp(0.0496)=1.107(95% Cl: 1.001, 1.228)°]
&9 Z71EEE 18YY 2 == 1.107810|t). &, BMIZF $7Hd42 118

rSL

7M54o] rhe AL AAkg,

AF M4E F712 nefsiEat. A9 BMIOE G v n, 1Yl JFS vd >
I}, TEbA BMIZ} 52 AFEo] @ubAl oz o] oA
AUE 5 JoBR, AYS BAT oA BMI9 BAHE 2 =H|(adjusted OR)E +
& AFZ 7ol s 2AAE SRS ST EAL

P

Tl e 0 =7} 015
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> #UESEXAE 3| HEM

> fit (= gIm(T_HTN ~ T_AGE + T_BMI , data = wrs, family = binomial(“logit”) )
> summary(fit)

R code > #QAH|

> exp(fitScoefficients)

> #QAH|O| M|t

> exp(confint(fit))

> summary(fit)

Call:
glm(formula = T_HTN T_AGE + T_BMI, family binomial("logit"), data = wrs)
Coefficients:

Estimate Std. Error z value Pr(lzl)
(Intercept) -7.70906 1.68394 -4578  4.69e-06 ***
T_AGE 0.08262 0.01916 4313 1.61e-05 ***
T_BMI 0.07686 0.05690 1.351 0.177

Signif. codes: 0 *** 0.001 ** 0.01 * 0.05°-"0.1""1
(Dispersion parameter for binomial family taken to be 1)

Null deviance: 308.37 on 299 degrees of freedom
A1t Residual deviance: 283.88 on 297 degrees of freedom
AIC: 289.88

Number of Fisher Scoring iterations: 4

> #QXH|

> exp(fit$coefficients)

(Intercept) T_AGE T_BMI
0.000448741 1.086124982 1.079886058
> #QXH|9| M7t

> exp(confint(fit))

Waiting for profiling to be done...

2.5% 97.5%
(Intercept)  1.440832e-05 0.01082168
T_AGE 1.047117e+00 1.12907850
T_BMI 9.660100e-01 1.20837047

The 2AAE SFRH0IA Sol59E BMIS] p-value = 017722 S0l4E 5%l H2J57]
dor, HAFH 2=H|= 1.08(95% CI: 0.966, 1.208)2.2 95% A1=Z|47F T3t 1S Egtolo] 5A3gH
Aolet, et AHS RYHAE ) THY Actolso] BMIESS] JL S5 o
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ABEEA(survival analysis)> Al7Htime)a AHd(event) 1] TAIE B4 5k= BAZ WHolt}. of7]
A AJEolgh= g2 HIEA] JESE A2 oJulsis Ao] ofy e}, ojE Apdo] ‘Y57 | 7EX] 9] A
ZHtime to event)Z E4oH= WS oJulgict. 98l AtoA 2EALS A Ao A9, A 9

o] oAM= AEEA S F8 NdZ olsfista, BE HolE e EA= thEth E3L, g AtofA
F2 AREEE ZA HEYE Z¥(cox proportional hazard model)9] 719-& t+FH, 1 Y& 0]
Sf5tal £4 AE ZHIEA SAShs ol 32 w0 4 H|H Y 282 ExcelollA £4 7152
A&stA] oz ol EXat7] Y5fl R, SPSS, SAS 5 T SAZZ IS o= S sy
3t " avt et

1. MZEMo| =2 T

1) W=EXIRe| £

RBEARA A= AFH IR EF Aol TS5 E]7
oo oI5 Hekat AbA UMY A|AS TE5}R] Ha) 3} 2) 5}
Hcensoring)o|2tal gt} dlE E0], L& eSS o R JIZE
A gt QAL A EF A3 QANE B o o] WA 4 QA H ik ZHskAL o] B, sid
AFA] A gt AZIA O] i 717HE & S AARE HFH 0 R AR X WA, AP 5)e]
S A & 4= Qioh whebA o] At B Hlolel s SR ATE It FoT 4 qlrk BE
Az o9} o] Frdrolgls EAS /A ER, dubEl 5A B4 WS 28517] ofYrt. wet

A AE B0 A B4 S A8 Sto] ol o] B4 Bt SulE s14 sl gt

(1) BEH°18 9] #7]
AT ol dell AEAIEE T, Ty, -, T,0190L 3k, SEZHARN C), G, -+, C,0l=HL

106



a MR wiEiee 88 | s as

Sk dAlz BEEE g2 ASAIRE A
e & Yemin(T, )= ZAT 5 ew, 35 Al7ho] Azlo] TARt AZIAIE YEt= A]A]

M (indicator variable)= th1t Zo] g 4= lct.

o,
T
ofy
H1
i
v
>
L
ofy
o,

3
rlo
>
)
fto
r o)
Y
ok
4
20
o
&
K
>
a=])

8»‘{1’ death

0, censored

=, 0=10" APG(ARD)o] TARE Zlo|1L, §=00]H F=d
T8} C= A= SYolgtal 7143t

AT IR nrgoll tish p7ie] Aot EARL, S=AG 77 - AL SR} A 7R
A2 GlolE= (xy, Xpn ) X Vi 0)2F ZF0] LFERE 2= QJr},

i)

o
A

i
1o,

ot

o]

o HE A4 oA

@ BESS ABES
BEAZ (200 FBLEGS 09 LTS A)E 2 SFBUSetn PP, ol Y24

= SEHSE TVHED 2 FEE, AHo] tAIH o] 5o TS &2 9Jn|gltt.
SO=P(T>1t)=1-F¢), 0<S®)<1

ABGSE AR AEDE W) A BhE AT Ado] BT 47 JBEL Yol A
i thewt o] Aosie, AEARIS FEUETS A9t AETS SO AT 5 ek

ﬂ‘?ﬂ

Pe<T<t+dt|T=1) _Ro)
h@O=lim dr 50

2. SA HIHHE DS

=4 v)EYs 2F(Cox proportional hazard model, Cox PH Model)2 £ g|o]E|of|A] A|7to]
2 AR B 1S BA5H] 918 R4 (semiparametric) 37 2ot} o] RP2 SRS

7t A v|X] = FEFS FIFoPEA, EAIZEY] EATE BE () A X ofo|E BEX)E 714
S}A] k31 BASE 4= 9l AFo] 9t EA 3 BEL YdT<(hazard function)S 7|¥to. & 5}

107

___



#, 54 A oA Abde] WS 7 SIWEE B pAlo] SHES x, o, 00 Tl S 9]
AL GoAl cheat o] T4 HoH,

h(t|x)=ho@exp(Bixi++8,x,)

714 ho)= AR oA 714 1@ E<4(baseline hazard function)2 SHHS2] gho] 2% 0¥
o] Ajzte] T YRAEE uIgttt. By, -, B, AAAGTE exp(B)= A8 HI(hazard ratio)& 34
1=

1) B 7P

A 1ygo] A4 72 vl 7Fd(proportional hazards assumption)o|t}. o= o] &2k
o Y=ot tE SRt {2 H|7} ARt oJESHA] kAl YA Stk Sfmloltt. jHA Sxlet
A gxpe] el vl= ot A

h©/h(O)=exp{B (x;=x)+ - +B(xy—x;0}

=, Yero] vl Atol| 9j&sA] ¢kal YA v Y 7S E)leh] YsiA 2 EE B
3 Azt o2 QFErt Wask| EHelsttt. o] log A Ex log(-log ()2 =S T84 H
YotA vebtA v 9 7ol TrSHETL & &= QU

2) 31714-0] A
e 54 HARFOIA B A% g0 e A exp(8)E AXkste] ¥l (hazard ratio)% )
AR} 2, x7} o 9] 57K 9 AR 84 $1380] exp(8,)el7t Hek.

+ W% exp(8)>1 OIE, x7h & T Z7He u) AL A 9180l F7HeHS ulsta
+ exp(8)< 18tk 20w x7h & Wl F7HE ) A 24 9ol gastol o A} Qe

25 e,
o Sol, FAAR=F A, 0=1 8D FHAR7} 5=0.6928 FE] HR=exp(0.69)=2.00].
2, GAAS A WY ABL NFAR A W ) 2oeka A 5 ck
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BEEWMY

0 F2 RGN exp(8)E AFHIZ AT & QT T2 of2] W57t SAlO] ZEE
7, 54 ¥ g "oE o] AT AH AT siAsof ftt. &, v 4 IR Y
AME 7N o] A MY o, e Weel] T2 A Aol sig Mo YR (ad-
justed HR)Z 4 3o 2ttt. A& 5°1, FA(Smoking), Ueol(Age)7t AE Azt WA= ¥32 &

Mot A9, B BAEA AT et 2 AL Aoirkr 54,

h(®)=hy(t)exp(0.69 Smoking+0.03 Age)

o171 2k Al Higt A2 o2t Z.

ille

+ exp(0.69)=2.0: Yol7t 5L v FAR} v ZARtRTH A WAy Sfde] 2 .
+ exp(0.03)=1.03: T oJ57} AT Aol Al 14] Z7K2 ) b 24 1ol 1,038 Sk,

3] HEA(Cox proportional hazards regression)

3) RS 0|88t A 3| =24
A(x)7F BE AlRHfutime)oll MIA= FF=2 24 & A

o2 R code® Cox HIHHH
4 H

Fefolc}. ol £3) 54 =

library(survival)
R code |cox <- coxph(Surv(futime, fustat = 1) ~ x, data = df)
summary(cox)

A SAERAES AYstr] YA survival HZ] Ao WAH coxph( )&<E o83ttt survival
H7]1A & x|l 2ho| B EE T&3tHh coxph(Surv(futime, fustat=1)~x, data=df) &= A
HEH Y JHEAS FPot= Fdoltt. o714 F&He= AYEAITHfutime) T APAEAY o] B (1=Ak

AL, 0=F=dD) = i HolHE Surv( S o835t AErole 2 Wttt o] fustat

=12 APdEA o o A Aol 195 oufete). ghef, AR AS Yetdi= |37 0cl=hd 02
2 27gsid "ot 9 Aol SHReE x shel AT e SHEsE R oS £ 9HAE

109
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ASZAY IS | MY N 2N s
E—’.EE'JH

ol

4g ] BAE xtx et o]+ R ddgltt

Ohe 2 324 summary( ) 239 dAJeltt. o714 - M x9] 3]AAG= 0.045°]9,
P—value=0.0002°]_‘1§ Aol F-o05t G nHTh FFH(HR)= exp(0.045)=1.046°02 x7} 3t
91 7kt & Aol 1.046H171 Het. &, x7t S1EE AE f17le] SUtet, 4.6% 371t

P
s
o

l

1_

coxph(formula = Surv(futime, fustat)~ x, data = df)

coef exp(coef) se(coef) z p-value
X 0.045 1.046 0.012 3.75 0.0002 ***

Signif. codes: 0 *** 0.001 ** 0.01 * 0.05°" 0.1 "1

Likelihood ratio test=15.4 on 1 df, p=8.5e-05
Wald test =141 on 1df, p=1.9e-04
Score (logrank) test =14.7 on 1 df, p=1.2e-04

=2 v 24 R 2L gRAT TRV R oF SRS
o 2H Y] (adjusted HR)E 8 4= Qltt. o5 ZA|A
sto] sfiAjsiid Higtet,

31

F#a

MO

1. IEREAARLARIEY]. SH=EARTMFeE
tents.do?menuNo=300563.

X3, RS 0188 MZE=A 7|, It AHRO0L7HH(0); 2016.

=i02f, O|xHE. It X207 HH|O]; 2024.

ArR0F7HH0; 2006.

S BASAE JNE. M2 BE2AE 2024,

O|FY. eh=0ll & 5= U= B 28t A8l ME: H2UIF0[4; 2021.

. Rt 2 XR017tH|0); 2024.

Agresti A. Categorical Data Analysis. 3rd ed. Hoboken, NJ: Wiley-Blackwell; 2012.
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SASAMT wm o
y

L
Mz ZAXERO AHIE =Mt

0ol Al
XS

()

AMAE xtz 2] OfsH

o
N

HAZA A RS B Albe] whebA] B AbEo]
, AEFQAA FAAY T2 FAE QoY o]52 B A%

A BT} 0]} Zo] A7t whaka] BEE A2 S AA|D A& (time-series data)2tal 5hH o]&
I 2-1-13} 2 E4Z 7Tk

CHEAAEAE e HEE 2w E 9L

Rl

n

i)

Mo

T 2-1-1. ANAE X129 =2 EY

O

= Al7tel Zatol| et HIO[E{7t Z7totHLE Aot | ddAMUEel &7|M 71, HBAYES
(Trend) = 7|50 g YNH Bt
HEE UHst 7|2 BI2E= IHS XelotH, AE H fE A2 QE2UXe R, 0iF 7t
(Seasonality) | =t0f| (2 SZ0| BrE5= TE BRBNENE R &
7|8 HAEEELD 21 719 BIEX0I HEC R, S 2| 52| 3W 7| R, #isHel 3H 7
(Cyclic Behavior) | & 0|&Q] Z=7|2 713 o =
ETABS | 0150| 021 YslY WSO, XOELE SB 492 U2 5 425UBBY [, Bt
(Irregular Variation) | 2| QIO Z Qlaf &M =2 F d22|0f iR [9 Bt &
S A0 BIOJE} 0K AR HlOJEISL &7 7Ho| BE AALXRIL IRl S4o=
X7 A BAS 7= S22, DI2HS OISot= Ol 28 | 0lH & ASTAX LY == 01l F,
(Autocorrelation) 1 0|™ =, 2|11 523 M| Xtz st
oS (0] UL,
B AR B, _—E—*._f =Y AI?JO_H w2t %’S_ﬁﬂl 2 4% 2IZ0|M
B Yo, M2 foiMe MAS AA(HE
(Non=Stationarity) | 2 oyssp pre mieno| mesict
o BEYO DI PRI BTN 24 | EHoR
- A HH0| 00|11 2A0| YHSH Qlojo| HES
(Noise) HHAHERES (White noise)0 |2t SHCt




ANE BARIZO APIZ FAIIO 2 HE | ASIEAL 08

o714 AAD AHEE olasHe ¥ W4 2714 (autocorrelation) 02 ol A4 AT 7t
A HEEGH0|A gk ol AE} o) A 2 /bt WHY AWML 7HIcH: Holet.
2-1-10 Q= AWA, 3714 SE A1) 3 SRt T 4 k. o2 SolA ALV T
FUSL olB] F/15H, HHE QN BFE S LEvt e 8Y3 9ol BATL Ho] WA
B2 AL FASHY] ol2je RS ARG AL k. ol AT A7)
AE9] FAolu o2 BYo] JeHol 2 G nlX7] wRo] of=jd A ATAe] EAsH: AL,
olg WefstA] gL ofE B HAHG AUE AT BT AAY 42 o] g NSt

g = FA A S5 2ol aLEdior 517] HiZo] ol&el Hiet ok AAIE ARE TR e
i)

__nr,

e

webA Zk2E e U A71AEE (71 s AR A1 3R dE Ssh 330 A1 RS o

FA Fethe Fdshs Ao] oottt AV RAEE Fdskes Y2 A F 7R Y & e

g St AldA e T ZE TI2A Fshks Wit of7]ole A1 +(ACF) 2 72 A

71738 $4=(PACF) 125 F2 AREsh=H], ACF= 574 AlxHlag)ol A9 A7 38 A4 HolF

1L, PACFE & AlA 9] 932 A7t 9 2138 A HolEn. o] 2 ZES S3f ofd ~

Aol A A7)/ g g0l BotA UeheA] AlAA o= I &= Q)i tf 22 &4 H7| ALt R¥} Py-
= =

thon} 22 B £4] Qlofo] i 0|23t 1= g AFSH 9k

A

HozL gul-9& 4
(Durbin-Watson test), Liung-Box H%H 5ol At} HRl-Sk& AAL2 3] 2404 2Hx}e]
A7) F S ARk ol AFEE o] 2Rt HYAE THEol=A1E ERlst] 1%k ®olt). Hl-$t
& SAFE 03} 4 Aol9] g 7HAIH, 20l 7755 A7 1dd0] fle2 UERATE Ljung-Box
AL AAE HlolE 9] BE Al (lag)oll 23 A7 o] EAst=A15 A5t Witk o] 9
of Zate] 1A} A7) A TS HA = o] ARESH= Breusch-Godfrey HAME U1, ARIMARES
A8 W AR (Auto-Regressive) I F-F& &Rlok= BT Ut} RoJA o]E9] AMSHES TH
A705hd E 2-1-29F 2t}

ol
E

H 2-1-2. RS 0|82 HARZY AT AP |82 48

[

# RE O|Q_o|-ac pac fj-EHE IH\‘II:H
# 07|M= T3t 20] &l9|9] time_datast=s A=E S0 O|S5IRAL. Yol0| Atze AlzE TS MO M=
USOHX|E2 LAZ10} O 211QF £Z0| LILX| §i50] F2f



AT AR | HRN UARRO| 24 R
II.

# 29| time_data A
> set.seed(123)
> time_data < arima.sim[model = list(ar = 0.7), n = 365]
# time_data2| ACF Z12§I AN
> acf(time_data, main = “Autocorrelation Plot”)
# time_data®| PACF Z12HZ MM
> pacf(time_data, main = “Partial Autocorrelation Plot”)
# Ool-tE A-Y: Oel-sk& HH-S ofle LYol o2 7EX0IX|2E 47| M= Imtest 7 [XIE Ol8et LS 4
St
> install.packages(‘Imtest”) # Imtest I{7|X| x| & 2=
> library(Imtest)
> model1 < Im(time_data ~ 1) # 3|7 24 434
> dwtest(model1) # CYI-St& 24 3
Durbin-Watson test 2=31Z11}
data: model1
DW = 0.72268, p—value <2.2e-16
alternative hypothesis: true autocorrelation is greater than O

# Ljung—Box &

> Box.test(time_data, type = “Ljung-Box")

Ljung—Box test =gz}
data: time_data
X=squared = 150.02, df = 1, p-value < 2.2e-16
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<
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0.2 1
0.0 I I I ] R = 0 .

Lag
& 2-1-1. ¥9Jo| XI= time_datall ACF 12z

1% 2-1-19) ACF TZHHEO) x3& ARHE Lrehiizt] ARHs @A) A8 34 A4 Aolo] A7t
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717 oulateh, A7 12 vk ol A9 Zhte] JUBAS UEhi L, A% 2% 27 ol A
g HBUAS BN y5 AV ASE Lok 471498 ASE -134 1 Aol9] g2
7R, 10] 7RSS ko) JUBATL FIL, -10] eSS o) JBBA7F B3, 0] 7t
242 JUVAT} ORG-S OJulaich, THY FAQ F B AHTNOR A BASTL BAZ R
ROI3 9IS thehick, A%} 1, 2, 30] A1 ¥HOR Holuk lo1Al o] Aol folat A7l gl g2
oA,

Partial Autocorrelation Plot

0.6
w 04
<
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©
€ 02
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Lag

J8 2-1-2. Y9|9| Xf= time_data®| PACF J12HZ

T1¥] 2-1-29] PACF 1= §4 A4 9] & S0l Sl ohE A9 A8 a0
% A 2] AP TAE B7koke ol R85ttt &, ACF7F AAZQ
PACFE Alzboll S Q &3 A4S Hristcha 8 &= Qlo}. mheba
PACFollAl= 719 2-1-24 9 Z7] AR A RE 7903t S Hols= 971 Bk ARIMAE R
Al PACF 185 W11 AR S H) 9] =5 Aok bl AR&3ict,
I 2-1-29] Gul-Sk& A4 23S B DW=0.72268% 25t} Wo] 21 (2] AW, pgte ¢
Zloba] gt A7 o] 9128 & 5= Qltk. wheF DWEko] 2HtH 31 2-9] AFho] 9128 vebdc
Ljung-Box AW A% pglol] wi-¢- Wol GA] Folgt X7]/d3to] 9lS-2 HoEr
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1. ZAX=Y AAHEH = E4 It

AAD AR FA), F714, ALH, A7 VGBS LE ZASL, AR BERo] HET EEHAES
R BASHe 97} e o3 Aat Mk A% S4L 7t Zolth. AR FF
0% S& AAG o] 54 wdshA] ghom BEHAE FsAol etk thaT L PARES
St 28l B o] AR ECDCE] EpiSoutholld 5 fetzAtheS o 2AA 24 9]
245 ALY 1270 A2 F9) Shfolt). o] Aui 8 ARnEA A7 B ASH 0 S5

= o v
= FAI7F e ojFo] S7Ishes TR Ad e Holil Qa2 A s 5 & 4 Uk

| g i

0 51 101 151 201 251
Time
Crude data

2 2-1-3. & AQ| 2 ARt Z(raw data): 3= LK} 4

o] A7 E BAs oA 7P WA 7| A HlE BAE
A7goll it 7, atko] Wsk=Al, ACF 62 A1 A4l Hotof gitt. o] Arae 8 NS
2EE T 2-1-49F Ao of7| A wEshs 58 B9t FE AR = 83 971 71 Wkt
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35
30
25
|- 20
|oiJ 15
10

0 1 2 3 4 6 7 8 9 10 11 12 13 14 15 16 17 19 20 21 22 23
AlZt

T2 2-1-4. 2 AQ HEY|7H S0t HiE Eug

T 2-1-5v 22 A=l FAeRE AsiA ol s ata WA 18 Zoltt. ol F Bt ALt Al Lot
U ol&ste] Hats dA ol wEhA (0] window 717Fo]2hal Rit}) o] T1E = mefofAf At A4
o= vHA sl o] HAIRMERE & UEHE ol ake AdEslor . o7|M = A4 BFIE EY1
Al ol FHEY] Y=F- 7IHS 25F= FobA ALt Aolnt. o] L] B9 A4 Aol 't p
2 0.001 oJst= Fo3t Fo] FAIE HofFal QlH.

25
y=0.0535x+3.0585

R?=0.6819 N

1 51 101 1561 201 251

8 2-1-5. 2 AQ| FAIeS flet 0l Ed(H2 M) FHAI(E2 H)

Y] Y= 7IEE 1652 FopA I ZoltF2 AD. olgA 129 ofF
A AGGES F Hojent. wef ol o 2o dxjmet 7 9] HssA wiEet 4o A
Q3L A 7|7 e A AR HERit:. o] olg=Ale AxEE TEd 9 2-1-73%
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72 2-1-6. RIES T2 1652 MM OSHR(ZS H)0| AYS T 201X Urt

25
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AlZt
Seasonality
—Ag1 AL 2 AY3 —AE4 —ALED

JE 2-1-7. =2 721652 O 0|5 8us Hede 8 A 07| AlE2 2 A0

AALG Aol A Altol mebA Bt EAte] Wstel=AE stofste Zlo] Fa.3tH ol ZA Wt
Al = v/ (non-stationarity)?] 542 2= A7t Hot. oltle 242 AsiA= Bt 24t
AHSHA THE o7} IA "ot 17 2-1-8L G AR Py EALC R o] Wl uE
o] WgkE H7] 4%t Holnt. AA|H oz gto] Ao whet ito] ot sk X HolA|,
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6.20 y=-0.034x+3.737 N
' R?=0.0113 S . .
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T2 2-1-8. ZAXIRS RO T2 2] Bist 2%
o] Atmo) A7) 4TS selsly] 913k ACE TRIAE 1% 2-1-90]th, AL 5 AAE ol &FA
J% 0l 2 9F] WHFOE fOld RS & S Tk B 525 AAE o] §ohH 17 Ao oA 527

uhek 7 Aol glold AEAe] e SHRIZ 4 itk o] AR B fofslgtt,

A. Regular ACF
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CEEDI

ofA] & viel o] AR R = S, A, F7148 181l ko|2 SO = FAdEo] glenzE ol
< Eofloto] A, A, 182 J2; 52 2 7 Utk oA YARE Aok AR Y
= AE AA D E 8 (decompostion)2tal g},

H2-1-3. RS 0|18 M=o AIAE 2ol Y™

# MASEZoH0l AF2E A= 0| FH|. 07| M= ROi| LIXHEIM U= A2 & IdeathsS 0IE3IA=H], Ideaths= 1974
EEH 1979E7X| HEHO| HESC= Q1o MYAI=Z0|H EE ARYAt 2 =0 UCE

> d_Id (- ts(ldeaths, frequency = 12)
> plot(d_Id)

# decompose &+E 0|82 AAIE 2ol. == decompose= 7HE R L SERI2| 27HA|
M= = B ARZal 2T 21k= 34 X017} oM M2 EO = Fofigh 20T {0 ZetoiRACt.

> dec1_d_ld (- decompose(d_ld, type = “additive”)

> plot(dec_d_Id)

> dec2_d_ld (- decompose(d_Id, type = “multiplicative”)
> plot(dec2_d_Id)

=

# stigf+S 0188 AIAIZ

o

AT

> stl_d_Id (- stl(d_Id, s.window = “periodic"”)
> plot(stl_d_Id)
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CASTAR IS | MW AAKIZ B oSt
o=n

I 2-1-32 AA ARE AAIE &Edlisk= R Fololth. RolA AR AAE L St T
oz} 7}Rjou} o 7] A= 7 E5HA AE-Sk= decompose 32t stl E=Tt &7l stalz}f gy, gk
decompose® °J& Bt (moving average)& A5t FAIE F451L, olE 7|Hto= Ad g3} 1t
A& AAbele 1A A Q1 WHo ), B st] $F+= Seasonal-Trend decomposition using Loess2]
OFAFE, Loess BEHZ AMESLo] AJAE Tlo|HE A4, A, A2 Esfigtt). o] W2 AdA
o A, FA19 H8E 52 24T ¢ = o viHsE AlE5te] decompose R E

Astar s, B39 AEY Hide AT 4= = Aol Atk

I 2-1-39 R ZE5 AGAI7|H 94 A9 Hdg ApgAtY] 1 g & 5 =tl(CLE 2-1-
10) 35 AEAES Hol= Ao= HolA|ut 7|8t thE 84+ & Q10| QHHT: o] RS AAE
gk o] 17 2-1-11°]th.

19 2-1-119] A= decompose &5 ©|-&3t Z°]iL B stl &=+F o8&t Zlojnt. AxE 2
A 2 Armofl s F Q Hol| Aol Sl Aol ERlE=H AAA g Fashs Ao
st 53] 1976950l A A4t B3] ). ol#et 542 AR Hopal= & QF Kol Zlo
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Sol M= kAol B8] FAHO] B AGAo] ofF Fet Zo] ek, 1 o] 54
SASI At BRI EZUAE Abste] lmaka Gt o) wAIRE S a2 of
o} o% SolA WP RAEe] Ft g Fel Lte o]F WPFO I o] FYEA
QobEth skt W TREEe Eatat Aol Qs BTk S EEAR Mol FASL 9L
At 52 Z71 AAD FAS AL Ut 2B BIETAY Fo] dAEE W7

% B S o5 BE nejsiof she Aolth. AAE o] BHolA ARIMAR S o84 T
A AGEA e A48T old SRS FNow SH AAY Amo] B AA AR
29| 542 BAG A% F7o) vlat YAl g

o 18- FARRY AADH 54 olshely] 913 AL, AR Ao S WA P

¥ Mt ¥ o

_4

MHA Outbreak detection methods in surveillance. 2{CHain 2Z4LNSHR HZist Zol=2. 2024,
HYE RS 088 HAINRL 24, QA7 | AR HHHUA T LoXt=. 2022.

MEH Y AR 24 A oY da. d2{tistu 2ASHE SEEANYES =, 2020.

> =

ECDC [Internet]. EpiSouth Training Module: Introduction to the analysis of surveillance data [Cited 2025 Apr 16].
Available from: http://www.episouth.org/outputs/wp5/f_t_module/index.html.
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1. R surveillance I71XI9] £ 2MQE I s

AelEofof| A 7H Eo] AMEE = BAZEIHZ RojEtal & 4= Q=T ol= FEg= AH ol
T oshEofo] St B4 of g ZgE o] Sl E2 WA &85t B EAE HA T
% 2 Z4o] 71 "lizeltt. o] F9 skl surveillance W7 |Al= AR RS 245k H|
= H7| A2 o] & o] &84 thget £ 0] Zhs sttt AR R AlAIE AH&ol7]

gk= B wol ™ 93t RY surveillance W71 X+ AJAIE AF=0] EAS 7|HEoR2 W A,

=
+3 A, A5 S5 vt B42 Y 5 A o HYIAE EEst g ¢ e F

fo
fo
4%
[t o
o d
==

It 2-2-1014 H= AAY surveillance M7 A= ZAIRRS] AAIE £4, 37HEA, f19d= B71,

=
79 o]|99] A% 5 thet Eoko AlAE Am B0 = &8 4 = o] AUtk Roll=
TAAREA T FA A surveillance T7]A] 0]QJol| %= rsatscan, vetsyni} 22 3-8t 07| X 50|
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T 2-2-1. R9 surveillance I§7|X|9] ML ME FQ 7|5

us =

- UYY UME, BX %Amlm MRS SAEH0] M|, ARY, F7|
4 Sg met
» CUSUM, EARS, Farrington 21125 § LIt SHH Yl M8 SHAFZEAL OJAT
LEH LAY | SI0] R 2B O BIHRH)E LA atnl S| 0] 7
— = =o o y © 71 =
O ZX| |+ NS AR 2A: ZEY M X U 2 NS B 125101 AIZ | B
2t SYAEIS EAGHL, Ol UM X|%S EX| o
- GIS GI0[E{S 28510} Y LM B AIZE5H, SN 9IET
224
- ARIMA, SIR 22 S Cifet A 0|5 RHS ABSI0] 2ol LA Zels Ly 50| 0%,
T e oI X EP, M
s gy | © OIE ZUS JIPIOR Ol X9 st 9 e Y S MMM USS TS, Y X0 i3t
WA =D R
Olg'IE 05”’_() |".: HS O |, 01|o (= '”|_
TETUT e 217 901, 017 0l S CirEt Q018 25i0] 1Y UM AREE S XEE Yo 2 4
0% EERs
o UAHHO| ShA A2 LIEHES QF ZICTHA 2(R1)2 AZH 4 [T} B
. ;1;| ST LS RE 2B 2ROZ AR BTN T o o sy
=7 TS HEO] AR X K|
T o . Rt_;;ggé—,gjltﬂgg f 7_(|_|_9_J_|>— ,:.M o1 o (=} =
« NAE T, 37t 21 K&, fI: X § Let A4S =78 .
HI0|Ef AlZtst x1||ﬂ| 2 A = = e h = 2 A2t oAt
ol H7) e ZAX K| M- mo
=L e 7nE oo BINE TS MRS s s EE R

@ R surveillance I§7|X|2] 7| A2

1. 7 |X| Ax| & 2=

> install.packages(“surveillance”) # {7 |X| AX|
> library(surveillance) # 71X 2E

2. H|OJEf ZH|

surveillance I7|X[= AHE AzE UHO= ALZITt. HO|E= SN, Z4FH U 2 5 Al =A02 HE5
0f QUO{OF Bt

> data(ha) # A 71 HO|E|A 2E
> head(ha) # A% 7t O|0|Ef &0l




CASTAR IS | MW AAKIZ B oSt
BEEuX

3. AR YRS Mg

surveillance If7|Xl= CUSUM, EARS, Farrington § CHYSE ZIA[2A 212|152 ME6t7| 20| Eot= 2iie]
== MEiot] HI0|HE 2ZI0 LAl ZUE HE & UCHZ HAIRA Y1250 tholM = HO2 &X).

> ha_farrington (- farringtonFlexible(measles) # Farrington ¥172|52 M&5IH 3 &
> ha_farrington # 21} &0l

4. E3} A2t

surveillance Ii7|X|= ZA| ZIIE AlZEkols TYe 7IS0] AL E= Z4FH il 0|, 01y 2 A S Eol=

Z2E JHE2 =Uts

> plot(ha_farrington) #4038 =

5. AIBZt HIO|E 24

2 A K| 3 A AFS S T2A6I0] ALBZIN SRIARES 24

epiink B4 S2 AL3I0] ALBZI 01 A X|2i2 BX|

# S7t-AIZHCIO|Ef OflA| (714 CIIO|EY)

> data_spat_temp (- data.frame(

> date = rep(seq(as.Date("2020-01-01"), as.Date(*2020-12-31"), by = “week”), 5),
> region = rep(c(‘A”, “B”, “C”, “D”, “E"), each = 53),

> cases = sample(0:10, 265, replace = TRUE)

>)

# SU-AZHE Ol 24 EX
> result_spat_temp (- epilink(data_spat_temp$cases, data_spat_temp$date, data_spat_temp$region)

6. ZISRIAHARS =R

oOL-"T T o
surveillance T7|X|= AlZH0| THE LY ML (RS FHok= 7152 A3
estimateR 2 S AIE0I0] ZHFY it K2 EIt

# 2% T 5 27

> result_rt (- estimateR(measles$incidence, method = “parametric_si”, config = list(mean_si = 2.8, std_si = 1.5))

N

124191 surveillance 714 9] 8 7|50l W& AMGIEE IH52]9 3t 2-2-29F Do H240] R
i
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H[2H R surveillance TH7 |X|Z 0|85t 93 ZX|2H | ASIEARY WS

95%AF e Hlojus IeES T FAAES Z40H= o g (aberration)2he &0l
ol ARgshet ol ob FRRJAA obdAlE RaEXR AR 27| off 2 ¥ & vt
=, VA= FS TS| SRt AxDA R AA| AAARR BAA {8 stuete 214 22
2d, = F3TER MHEE ol ol 3ASS TS ok etk mEkA AR FRge] Ed
oAM= olFAE HEotaAt she il HRt gaLEEEo] =

R surveillance H7| X A|AE A& 9] o]AX|(aberrration)E& ©X|5}7] 9J5to] thokst &4arg]

1. 28 2=

Y€l (Farrington)o] /HHe Y1 FO R TAHOR QN A F rgo|tt. ZHA WAy
A=E 7|90 oA HAY ME Allelal, AA| EAY A7t o] S Yol B9 ol A= o
ks 71 d27F 2 REgE o] Tt Farrington ¥aLElE2 37 59 57t HARRE AHE5to]
(Fa: A 49 B8 A 59 599 ARE A @A F(week) ol thet 719HgE A o A=+
7re
WP dae52 A HlolH 9 o]F A Hmoving window)ollA Artel A% K (Generalized
Linear Model, GLM)& AR&sto] @A A9 7digtks Alktoh=d], Al0& #AsHH 4] 13} Aot

|o
i

ol
Rl

4%

o
i)

AL 2f=exp(ﬁo+;ﬂ,X,-)

o]71 A 1= AIZE ol A1) GlAAHE 45, XiE 3HA pE F910] 22 F(week)2] BHAYR} Sro]T}. o]uj
BARS ZutE )y 3pAbE ZoldH Hl(overdispersed Poisson model)& 0]-85F] A 3HHA] 2).

1]
S
N

A 20| A ¢= TALEA S (overdispersion factor)o|th. ol R o] B2 BAk} 7| gizko] 2Rk
FEAHAFR BYoto] BARS AL Zlolt}, o|e} o] 4] 19] 7Tigtat 4] 29] EAboA] =43 &
FHAE o] &5l A 71HEE] 95% A1 =M -8 4= Q=1 o|Alo] R 7ol "t

R surveillance package©l 4+ farringtonFlexible ( ) &8 & 73 55 72 5 Ut



GHTAB A | H2H BAKIZO B s
o=n

N

CEHEENSE

23HCumulative Sum, CUSUM) SIEE-L 492 & o wgshA wast] giste] e Ao
B 352 AU ARdE § 29 wel s

3 AHgBte] AL MIHE AT 4 Y LBl A%l o)y

I, 4 KB AR B A42Q 718 PASHE o] AgE At 2 BEg 71

£ Astel, o] Aol 54 YAGE 25 oK 2 UAIsH Zoltt. ofai7t 4

WL YA o §

41 31 §=max(0, S-1+(X,~11p-K))

o]7]A Sz AR ollA19] CUSUM %, S oA A1) CUSUM 4k, Xz Al rollA B54 2k
ue= 71EF @B, S FA AEH ] 71HghelH, k= A s sk Agro|tHE S k=h/2).
ojuf CUSUME] 2713k 09141 Al&Hglt}. & Sp=0.

CUSUM #to] Abdoll 7%l AAZL hE ZIotd o] I o= whddith 408 HAISHA 4] 4
o 2t

2] 4: 5,>h

o714 ARt h7h 20w wh2 7] TAshs o] YA oA} opd A AE HAste] W
5 Qek(false alarm)o] 718, h7h 28 A=) w ol ARk HzHE7} WolA|7] who] hzke] 4%
o] Z83}t}. o]g} o] CUSUM LRSS 77 0] 2 wslr} wajwo] ulAat Wshe 7% 715
3, 717 Apmoh vl@stel WSPEES AASHE A 78 B WAS ALESHET, ket ho] AAo] wet
A Aol g E4L A

R surveillanceol A= cusum () TS &5 ARRSIT]

3. ZJI0IAXIEOHAH 210215
Z 7)o AR H A A|(Barly Aberration Reporting System, EARS)= "= CDCOl|A 7Rt &dig]s
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H2& R surveillance TH7 |[X|2 0|23t Q8 ZIX|EE | Hstx I|'_=°;
H-’.-_‘-I.'_I

Al&sHA A sk H ARgS, A AR S 7Rt 2 o T
, 71 o] MIE Hloju= A9 oA R st WHo|th EARSE &
glo]el(27] &, short-term window)t 4 Elo]€l(%7] &, baseline window)E H]w ko] 7+
LA o]} RS Witk &, T HA(G]: 39)9] Y A4S Het @ EEHAE} ¥l st
Z-Scoreg AlAlstal B4 JAZEE Z23shd ol ©X|(Aler)E YA 7= Aolth

ojuf AH&3l= EARS €aLEE2 A Atz o] ARgAe] whet Cl, C2, C39] 37HA17F At

HFA] o]

o 1

B 2-2-3. 27 |0l SR |2 IAHA Hle]

g
C1
(Fixed Baseline)
C2
(Moving Baseline)
C3
(Weighted Moving Baseline)
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R surveillance Z7]X]of| YAE o] Q&= A7 5 o]-&5)A 73 A A5E s|EA} Surveillance 3

71219l 30707 @& FAIRIEZE E019)th FAlZ RoJA] surveillance T7]X]of ZgHE Ho]EfAl
< B g¥oj= > data (package="surveillance”)°lt}. o] FollA FAoA 19904 19959

Salmonella agona FIAEE Eol2& & HA 2-2-13 Ads| HA}

8fA 2-2-1. R surveillance TH7|X|9] HHH A112|5S 0188 Fayo| &

> install.packages(‘surveillance”) # I{7|X] AX|
> library(surveillance) # 71X 2



X2 R surveillance TH7 XIS 0|&5t R %.*IIE‘:*EI AStRALY '%
X
- Eomi]

> data(“salmonella.agona”) #OO|H 0|8
> summary(salmonella.agona) # 3128 A= EHoI(A k= M)
> plot(salmonella.agona) # 1990~1995 7 YWMXt= =HRI(T1E 2-2-1)

# I2Eets M2t X}27} “sts” (surveillance time series) Z4HM|0{0F 5122 HA| $1X19| XtZ(disProg
ZHM)E stsZ L0 =L

> salmonella_sts (- disProg2sts(salmonella.agona) # disProg M| sts A= H
> farrington_result {- farringtonFlexible(salmonella_sts) # Farrington €12|5 X 7‘*9
> plot(farrington_result) # I 2 A} sI0I(T12] 2-2-2)
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No. Infected

1995 1995 1995
T T T
Il Il v
Time
[ Infected ----Threshold /\ Alarm

121 2-2-2. U9 Salmonella.agona ZAIXIZ0A THYE YT2|SO0Z UX|EH QRE(E M A1)

O -

8fA 2-2-2. IHYE LA121S0M control S40] CHer 2

> farrington_result < farringtonFlexible(

> salmonella.agona, # HOJEA
> control = list(

> range = 50:100, # O =0l AR k7 F(week)
> b=5, # 2t F E7H0| HO|HE AFSEX| EH
> w=3, # AN E 3= SO HI0|HE Bt HX| 4
> alpha =0.05 Q9| £Z(95% AZTZH
> )

>)

o] Salmonella agona AR 5479] AFZo|m & 547t0] A ARE W 2 st HhE S ALE
5}7]= o] P A|ut GLR Y1 EL A8 755}t
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84 2-2-3. GLR ¥112|55 HEtt 79 LA

# I§7|X| AX|2 data salmonella.agona®| 0|22 4t 2Tt
# GLR 112|152 M& - control parameters?| ZH
> glr_control {~ list(

> range = 1:length(salmonella.agona$observed), # Range of observations to consider
>m-=1, # Minimal cases to start monitoring
> Mtilde = 10, # Maximum number of past time points for reference
> alpha = 0.05, # Significance level for outbreak detection
> mu0 = NULL, # Baseline mean (NULL means automatically estimated)
> change = “intercept’, # Model change point (intercept shift in mean)
> theta = NULL # Dispersion parameter (NULL for automatic estimation)
)
> glr_result (- algo.glrnb(salmonella.agona, control = glr_control) #GLR €259 M
> plot(glr_result, main = “GLR Surveillance for Salmonella Agona"’) # GLR Zat =53}
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12 2-2-3. 59| Salmonella.agona ZAIXIZ0A GLR LT2|SOZ ZX[ot QA(FAM AZHS)

[

HiA 2-2-29] A3}t 9 2-2-3904 BE AAY GLR €852 19904 SRt A1 5E 1995W7}
A o8] M| S opd &= =t A9 AAZte &2 {4 nlelot= Zlo] 7hsg 3ol Qi

ol#ol& 2001 133E 20069 30F7HA1(F 290%) Hl1E3 184 oA A9l EAd2l AF 7199
HAA RS 7HA I B8 B4 o] A HEH Al W 1270 A9o= 4= o] YAt ZF A Gut

oF 9 17 WA 284 9] IR R A (CLE 2-2-4), o] AE BT FAA HEHY AR E THEo(A
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BfA 2-2-4. HISS AYE HAIN=E OfZ¢t

> library (surveillance)
> data (ha)

> Summary (ha)

> Plot (ha)

# HIS2O AY 2tF HAIRLZ 018

# HIEZ AY I HARIZ/H 120 X922 950 AUSE &l oLt ZIeiZ/F T SEoH Ue7| 20| K7 |X=

plot(ha.sts)2 0|R3HA| K| LI0{M L2 Jafm(12) 2-3-
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> plot(aggregate(ha), main = “Hepatitis A in Berlin 2001-2006")
# XF922 LIF0N Q= A ot J2i2o] H=g APES &.

N w1 O

No. Infected

Il il | [0 A O]

2001 2001 2002 2002 2003 2003 2004 2004 2005 2005 2006

Il % I Y 1 Y Il Y I \% I
Time
—— Infected — Outbreak

7 2-2-5. HIET 1270 X192 SHL= 2El AY 74 ZAIXE=(2001~2006)

a9 2-2-55 B9 1270 A9 AAAIRE FH2 ™ 200649 3/4=271°14 3°] U &
ATk, - oA F t Ee] dotdle 2 e

oA o] A=E o]-&3ll4 CDC, T H, #|o|x|Qt, CUSUM o2 3-3& TA|sf Bt

T 2-2-4. HIEE AYZE NM=0M RS HAlsH| flet R Z=: CDC, g, #|0|X|2h, CUSUM Z11
2ls
# CDC €252 0|8t RA2| ZA|

> ha.cdc (- algo.cdc(aggregate(ha), control = list(range = 209:290, b=3, w=5, alpha = 0.05))
# QEZIX|O| Q= 2005~2006E(209F~290F) 22 AX. 17 370EHQ| X2 E 012(b=3), AEEA9| H0| 53:(w=5), R4
Z 0.052 control 7SS X

> plot(ha.cdc) #Z20 Js

# WEE Yie|5S 0182t

> ha.farrington <~ algo.farrington(aggregate(ha), control = list(range = 209:290, b=3, w=b, alpha = 0.05))
> plot(ha.farrington)

# H|O|X|Ch 21125 0|82t 7ol A

> ha.bayes (- algo.bayes(aggregate(ha), control = list(range = 209:290, b=3, w=5, alpha = 0.05))
> plot(ha.bayes)




| Mi2E dAA=Ol 24 Hegst

# CUSUM 21252 08¢t R0l ZX|

> kh ¢~ find.kh (ARLa = 500, ARLr = 7)

# spc 7 |X| FIHLX| HR. khe BAME 2Eoh= Ol ALZ5IH 0] Ol E0i71H 0[4X|2 ZX|. ARLaz= F&Y IS B+ Run
20|, ARLr2 O|AAMENY mio] Wit Rund0|2 22 2EUtS.
> ha.cusum ¢~ algo.cusum(aggregate(ha), control = list(k = kh$k, h = kh$h, m = “glm”, trans = “rossi”, range =

209:290))

# k= CUSUMY| 7|EXIZ MSa7| it 0|0, ARL7[EES] 2tE AL, h= FXRI0] 0[R2 ZtFEls YAUCZ A9 find.
kh() =+0llM 2398 Y. Y2 LERIPRH(CLM)S AE5Hd, Hetel+2E Rossi YH(EE RO Teh2 ME.

> plot(ha.cusum) # CUSUMZLte| &4

3 2-2-42 CDC, migH, H|o]Z|Qt, CUSUMS] 47FA] &3t
A= I 2-2-6~99F

No. Infected

0 e A A

PAVAVAVAVAVAVAVAVAVAVAVAN
—
2005 2005 2005 2006 2006
Il Il % Il Il
Time
—— Infected - Threshold —— Outbreak /\ Alarm
T8 2-2-6. CDC Y2502 ZX[EH AY 7IHO| REli(E2 MZtS)



H2E R surveillance TH7|X|Z 0|25t Q38 ZHX|EHH

No. Infected

No. Infected

2w

2005 2005 2005 2006 2006
Il Il % 1 Il
Time
— Infected - Threshold —— Outbreak /\ Alarm
2 2-2-7. ZE YIS0 K|S AY 7tH0| QEH(E2 ALZtE)
A A AANA
it
2005 2005 2005 2006 2006
T T T | T T
Il Il % Il Il
Time
—— Infected - Threshold —— Outbreak /\ Alarm
T2 2-2-8. HIOIXIQt UMRIS O A3 AY 710 RUSHS H2)
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Time
—— Infected - Threshold —— Outbreak /\ Alarm

2 2-2-9. CUSUM YT2|E0Z ZX|5t AY 7tHO| QEH(EL AZtE)

% 2-2-62 CDCHRHO = |38 g AN AA| {382 20069 3/487]1(52+3)0] Lo
WAEE, o] Bk wEA] 20069 2/48715E f3o tigt oA E AA ok SRHF2A A S
HolFw Qltk 119 2-2-79] Wi E HE SABIY CDCHER T 13 B2 o] 4A S A H
o} 719 2-2-7-2 Hjo] x|t wirg Rl s E B A fARRE AukE ol Qlrh. 17 2-2-82
CUSUMHH I CDCZAZR} FAFSHTE. o714 202 -2 o] 2|3t o] 4| 9o] A= 7 Who] 54
of weta ZEiziths Zoth o7|AE 3 2-2-49] 7} control =] Wi/fHFE v 2FH o
£ A3E 7S 5 A

R surveillance W71 A= FAARL] AA L 24, 3THEA, A= 24, Ad= 71t vlaL, A

4
8 AR 27 5 WS folekT ThRe BAS B 4 9l o)

= 7101}, ofstzAhE A%
22 AEH 0% Basjof sz 9ol glow, o] 1714S FEAchE ArA BAL dA & 4 ek
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JIZAE o] 7| A& AlH® EE5t7] HsiAe 7 AAE
ARl ojs:sfid B a7t Ut 53] surveillance H71A1E ol-&siA F-3S AR 7] HsiA= 2
control W7 HAE F4of 9A - 4= qlofof gttt
E3F RO surveillance I7] X7} 7HA]= thofst 7| = o 7| A= 9-399] bvbA 7|¥Hut HQtr| o
of] o 7]5ol HishA e A2 28l 25| FARER 40 24| =go] E Aot
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1. CRAN [Internet]. surveillance: Temporal and Spatio-Temporal Modeling and Monitoring of Epidemic Phenomena
[Cited 2025 Apr 16]. Available from: https://cran.r-project.org/web/packages/surveillance/index.html.

2. Meyer S, Held L, Hohle M. Spatio-Temporal Analysis of Epidemic Phenomena Using the R Package surveillance. J
Stat Software. 2017;77(11):1-50.
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Z(log-normal distribution)& ot7] W&oltt. 21 EET4A
W E 7= LEWE] EXE(right-skewed distribution)& 71t}
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0 30118 HUBELRER FA| 4GU0] g Ao nz 39 5o WS 38 L o] A
3] 25 A%7)0f Aok AbgrEol T 39 9ol WS AL M o) W Agolct.
= o] QYTHL AT FAYO] FY|9 BEES HojF T 9T, G| ZIYFERE 1] BhE
of oloh 2o FehE Holeh. wetA Tk x| AKle] 21 HHA xFES B 2ALE vk
o HEL FOTY Fupe] HTFHER 1A ek o] B4 ol g5, BT ABuAYIHE op]
o 537199Y, 0o QI BAALT 5 o] ofe] Agol A 54 EE Aol BE of

e FE ZHec). wep v"_FOHH 1 E2AH)5HE WAL u-0) o
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a H1E SHBNS 0128 BECSUT BT 258 | AEE

229] 50%7F AYSHA] E]aL o] Al-E mol=tal ok, u-o= HA| BAFS] 16%7F LA T Al (a)°]
B3, ptoe AAREARS] 84%7F EAYTE Al-(b)o] Hrt. o] a®} b= HEo| uolAFE o Eojzl
AYEZ m-a=b-m7} DtH1H 3-1-2904] e=p).

Common exposure

a B
16% 16%
u-s U uts day of onset
X a m b
X 38LEY M FHAR 50% =HY DA 16% B B =XMAR 84% EHY S HEMR}

T8 3-1-2. RBTHOIN BEEEY AR

ojff x& A S°] 2P Ul FAO =EH FE & LCI=AL 5FAL o1Z2 LA A 2 UIA|

AN

o @olt. ojuff 179 ¢x= (m-x)-(a-x)7F HiL = (b-x)-(m-x)7F B+ °] &2 &t I3 A

A fBBAE HFER oot ZIHFEROI LR Z2te) groll RIS HSH HTHEEE WS

A Ak ok ettt 5, /19 W82 4] 14" e

Al 1: In(m-x)-In(a-x)=In(b-x)-In(m-x)

A 1& xof tisiA &4 4 27} "

4] 2: x=(ab-m?)/(a+b-2m)

_Il}l

FE2US AN SISAE HA A 16%7H TR AR (a), 50%7H TR A (m),
84%7F AT AR LA Bk (B ol FFEEA BRE FHOR Aol A
o183 AOIELE B 16%, 4%+ 71202 Sof Sl 2L oflth E 4] 1014 AA=D In Al 4§
271 logZ A 4] 21 Ho] Pojart)

o
=

R
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AT AT AR 0] §YRA0ITh o] FgHe YAl AY o) 7UE BA=

T =
FASIL YA 69 79 639 WIS AR02 F 14150] Wgsteich

45 4y

N

s
H 3-1-2. JHEA Rl LE A2t SRR, SRR ZS
it XAEE

6% 6% 0 0 0.0
6% 7% 6 6 43
6% 8Y 41 47 333
6% 9% 33 80 56.7
62 102 21 101 716
62 11 15 116 823
62 12 14 130 92.2
6% 13 7 137 97.2
6% 14 3 140 99.3
62 159 1 141 100.0
62 162 0 141 100.0




HIE QHTHS 0|0t BE-EUL BRFE| £BY | Yaix

A al= AA A9 16%7} S A8 62 TR7HA| 43%, 6 8L7HA] 33.3%7F HAH
oug oji= 6Y 8U9] of Algolth BRI R 50%2] B HAISHE AlEL 69 9] of 4]
7013 84%2] AHE7H ST AL 69 1299] o A|olt}. 0|2 7iiet vl 4|02 EAGHE ol
of 2t

a=6%¥ 8Y+(16-4.3)/(33.3-4.3)=6¢¥ 8.40¥
m=692 9€+(50-33.3)/(56.7-33.3)=6¥ 9.71¥
b=6Y 12¥+(84-82.3)/(92.2-82.3)=6¥ 12.10¥

2 200t} 919] a, m, b3rS ot

x=(ab-m?)/(a+bhb-2m)
=(8.40x12.10-9.712)/(8.40+12.10-2x9.71)
=6.81
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6gJ 6 0.0 -0.69
68 7Y 6 6 43 15 0.41
62 8y 41 47 33.3 2.5 0.92
62 9Y 88 80 56.7 3848 1.25
63 10g 21 101 71.6 4.5 1.50
68 11 15 116 82.3 515 1.70
6" 124 14 130 92.2 6.5 1.87
63 13 7 137 97.2 7.5 2.01
63 144 3 140 99.3 8.5 214
63 159 1 141 100.0 9.5 2.25
68 169 0 141 100.0 10.5 2.35

o] FRYEE] a2 mel o= 717Hday)9] gholBe vt g2 8
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4] 3:(9.99-8.99):(1.25-0.92)=(9.71-8.99):(x-0.92)

2] 3& xof tisiA EH x=1.15760°] HiL, B 215 HACF SHERE exp (1.1576)=3.1827} &

2] 4:(8.99-7.99):(0.92-0.42)=(8.40-7.99):(x-0.41)
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o] &7 s vlws] B "ot 22 {391 H9= Av|21 J# Z(semi-logarithmic
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oAl ZrAH Argo] Z3tEH o] A AMofA HlojuA Hrt. A o)A Hlojd AbES A AL A
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Astof| A ARSI I HEAQ AT X HEE A Y E(relative risk, RR), 2.ZH][(Odds ratio, OR)
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RR& AA[oF ==t HA2 4= RE=A] ZH] o] sidshs SARATH 22 ALls)of 2t

SN M- E HE

[ ==
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F29] dRASol| A= AFEA Al AHHSE dLEfsto] FIokes o] A i, #EE ARE
FH T A AL Al BE 5HA " ojnf B sk WS S5 (stratification)Zt THATRE
A(multivariate analysis)©] )t}

SOHEAS AT 0|1 wEHS0] £t AL wf] ARSI WEHS0] £ HOoH FIEAC R
HA517]7} o

AE SolA th9 drde} A RA AARE HAL o714 7P 940l He 24 T 7HE
SR 32719 Do It H 3-2-5904 =HiR]|2L7]19] A = (RR)= 1.50(=0.60/0.40)°]3L B2
B == 1.97(=0.74/0.38)01H =t SAACE {2511 tHp<0.05). ZLHH = o HUAL7?
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2z 170 230 0.74 30 80 0.38
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= NP Ee R e =15 30 40 0.75 3 10 0.30
ole} Zo] E8HAolet 51X] ghow gzl AIRIA HX 717} ARIA & 47} QA Bt of
o] WA B AETES Jakralol A €S SR £He AT ol% 59| shtolt. ojg}
22 AL Awst Jetrits A4 shEAA FolA &o] B JE =R AL 2 B4}

obd % gtk

o SoiA 20199 BAOIA ST AGTHAY TS 2AEHE BA@A A3A A2 etz
A 1-19-1 22), X 3278 At ARAPES 78 Ao= 27430 AAPE 96,22 v

& BA A, AL 5O ANFEE 2+3 Yol FAZOR FOR AL & 4 Uk B
A ASERANA 2, 3 RS AT A9 42 7RsAo] Ak o] W] o] FetrAbgolA
L ol5 g4l0] thald 2ARCE SRt T thA] TSI AXHATHIE 3-2-8). 3 3-2-8014

Bl ANY 2AAS 2 2t A e Fol A thal g 4l theld ATSIHES e W,
AFES BolA T B4 §o40] Aekal 2L B 4 Ik o]n] 3 3-2-89) 7 24]0] eyl
ARPEE 2AR HAE B 2 29 AUNFER A o] RO L AL 2AA wk
av wEoleh g & 5 Uk 5, 052 o] 435 AGAo] o o] FFRATORE B

H 3-2-7. 20195 24 AZ 719 Q{SEEAS] ATt NTY9IEE

ATHQIEIE(95% AlZ|72Zh

< TS

QB 1,256 109 1.22 0.58~2.55
Sk 821 73 8.9 511 32 6.3 1.42 0.95~2.12
0| X |4 T 636 62 9.7 669 40 6.0 1.63 1.11~2.39
AR 1,204 100 8.3 146 5 34 243 1.00~5.86
WU 1,153 96 8.3 187 5 2.7 3.11 1.28~7.55
A 1,203 99 8.2 158 5 3.2 2.60 1.08~6.29
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Mexiz 10.9 2.05 1.38~3.04
B A 752 130 17.3 556 1 0.2 96.12 | 13.48~685.40
ZXEA 611 68 1.1 652 33 5.1 2.20 1.47~3.28
HIEH 978 74 7.6 339 27 8.0 0.95 0.62~1.45
O 935 71 7.6 346 29 8.4 0.91 0.60~1.37
dF 1,044 77 7.4 306 27 8.8 0.84 0.55~1.27
4% 1,038 80 7.7 308 24 7.8 0.99 0.64~1.53
e 955 74 7.7 397 28 7.1 1.10 0.72~1.67
o= 1,057 76 7.2 292 26 8.9 0.81 0.53~1.24
SAY 913 61 6.7 425 42 9.9 0.68 0.46~0.98
XM7Y 824 72 8.7 489 27 55 1.58 1.03~2.43
YW 357 21 59 948 79 8.3 0.71 0.44~1.12
HIgH 90 6 6.7 1,247 98 7.9 0.85 0.38~1.88
H 3-2-8.2019 | A HEIRAMUIA 21K SR R0 TE SA 2 PR
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k| M 662 97 147 55 5 9.1 1.61 0.69~3.79
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HI&H sy 449 15 0.3 100 0.5 0.5 0.67 0.03~16.28
MR 77 0.5 0.6 464 15 0.3 2.01 0.08~48.86
EANEN 85 0.5 0.6 456 15 0.3 1.79 0.07~43.53
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the-8 20114 AL9 Ao A Ato 2 et F2AEY LS HEAMNA PSSR AA
9] A3te] GFo|th(A3E A2H AH 1-11-02 F=2). 3 3-2-9+= 3¢¥ 10, 11, 129 A9 AhE
ZH|E AAloto] F11 Qe F2M 0 R HAG AE0] BAZFCE footA U2 4otk 1™
ol 39 1097 11 AldolA T |3t SA1E0] WAYE 53] 3¢Y 129 A9 -9 HARMIGZH
9] @ ZH= 35.5, P39 H9= 40.6, Wul} 20.82 tf$- &t} o] HSFRAAE o] 34S
ZHA I ThiE 2AAEEA S S|4 BAE Q28 AXSIATHE 3-2-10). F 3-2-102] thdEk
A ANE By GEgE §0J511 T AELS 0 2H|7} oS Wolx| 1 B4 2] §-04o] Algkdl
< E 5 9tk & BASHA] S wis off 3450 e 9d AAMH Eou HAAlE HE-SY st

Folst U A S4l150] g9 EAE A2 FHE-222 ndast g&l oot meka] ol
g wEIte] B4 glo] ARlgAlol tigt @ 2uu A A =T AX ok ¢, 1 A FY 7t
5730] Ark(Thet o] FstxAk= E Y] FAZE QT ofoll tisiA A3 Al2H Akl 1-11-02 914
n

.}

rsh
2

Mr o

=
Jo
P

H3-2-0, 3 S{I0A WAE SRAERICIS APB0IM AlLrg Qx|

BT o [uam| oo |
=

w : (@)
A= 289 110 113 1.887 | 1.106 | 3.220 0.027
ﬁ%ﬂﬂﬁ% 296 | 112 107 5 148 36 5205 | 1.977 | 13.703 0.001
DEZE2S | 299 | 113 | 109 4 154 32 5662 | 1946 | 16.475| 0.001
3/10 | =#o|2& | 296 | 111 | 102 9 138 47 3.860 | 1.809 8.234| 0.000
N4 RS 295 | 112 97 15 140 43 1.986 | 1.045 3.7751 0.049
22 E 294 | 111 | 83 28 101 82 2407 | 1434 4.040| 0.001
CE=ANN 297 | 111 92 19 120 66 2663 | 1494 | 4747 0.001
SO} 297 | 112 | 110 2 153 32 11503 | 2.700 | 49.011| 0.000
XM7Y 291 | 107 | 87 20 136 48 1535 | 0.854 | 2761 0.196
3/11 | XEENMA | 295 | 108 | 104 4 154 33 5571 | 1917 = 16.195| 0.001
XN | Z4o[A™ | 296 | 109 | 101 8 148 39 3.327 | 1.492 7.416| 0.004
UM E | 295 | 109 | 92 17 139 47 1.830 | 0990 | 3.382 0.072




ASIEARH WS

BEEu

| H3E 22

HASIEAL AF Y et

EEX am
“I*W Chia

“EHTI°*HI

ez

5% Cl

HIALERIRS | 295 109 106 152 7.904 | 2.366 | 26.404 | 0.000
3/11 $*c',1iH 293 108 | 79 | 29 | 111 | 74 1816 | 1.083 | 3.047 0.032
g 2| 295 109 90 | 19 | 120 66 2605 | 1.460 | 4.648 0.002
HH0| g 296 | 109 | 107 2 155 | 32 | 11.045 | 2.592 | 47.070  0.000
QY= 297 | 116 | 101 | 15 | 121 | 60 3339 | 1.788 | 6.234| 0.000
EAXIQMMEIEE | 301 | 115 | 114 1 | 142 | 44 | 35324 4793 260.327 0.000
DS0iZ®y | 301 | 115 97 | 18 | 128 | 58 2442 | 1352 | 4409 0.004
3/12| w3EOkE | 300 115 | 78 | 37 | 106 | 79 1571 | 0.965 | 2.559 0.089
He | HE3% | 302 17| 116 1 | 187 | 48 | 40642 5524  299.007 0.000
Qo|2% | 301 | 117 8 | 28 | 112 | 72 2043 | 1218 | 3.429 0.009
257 303 |17 94| 28 119 67 2301 | 1.334 | 3970 0.004
0| g 303 | 117 | 116 1 | 148 | 38 | 29784 4.029 220.163| 0.000

I 3-2-10. o0 2yt SRAEC|LS B3 Hels 27| flot LAy 24t

e g4E s
9= A201 0.932 0.382 2.279 0.878
A=IIRS A202 0.911 0.133 6.212 0.924
DEESS A203 0.650 0.030 13.943 0.783
=Yo |2 A204 1.373 0.420 4.487 0.600
Haa A205 0.377 0.114 1.248 0.110
3/10 I e A206 1.955 0.852 4.484 0.114
SERENTEST A207 1.247 0.347 4.486 0.735
X|RETNA B202 0.131 0.008 2.202 0.158
=d0|AH B203 0.843 0.193 3.688 0.821
I=PUMN B206 0.644 0.271 1.534 0.321
3/11 W=7 B207 1.373 0.319 5.914 0.671
S sHOJEf B208 12.215 0.336 444 467 0.172
Q= C201 1.230 0.417 3.628 0.708
MG N C203 0.744 0.315 1.756 0.500
HESE C205 35.010 2513 487.767 0.008
20|23 C206 1.120 0.505 2.483 0.780
3/12 ZIE7| C207 0.641 0.177 2.326 0.499
S SHOJRf C208 8.315 0.382 181.159 0.178
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A A= (reproduction number, R)= & H9] A A 02 TEE= oA dAte] =5

ot ©hel= goloh ARolA AAAIA Y HAA A T BEE 201 Qe ol

2] QFotof sttt AR YA = HAFA 7] (mean generation time)2} $HA |34

2 2 934 (epidemic parameter)?] P2 §-39] Rl o] QlojA o] F 7}A] B4 g

T2 0= o] gE o] F 7HA] o QA {FRHFAE] S 71=71(FB Y AEEE, growth rate)
e AAste AL o] 7 7HA| Eapoltt whebA of| Aj=-g {-880] U

oj o] & 7HA] H4E S5t A2 S S8t 55| M= A9e] YedS o o] & E4E S

8ol X3P AJMAE & o A8 = A WA SAsfjof 5h= X[ H#0]7| % S}t
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2L o
AAAA=(basic reproduction number, 2Fol&= Ro°]™ R naught2kaL %1‘;13})3]-1 5}, 93
o] APLHA AR FAE HAoto] B2t Qlto] A7|1H o|dl= F-ad A A effective
reproduction number, Re)ZHL Sh=El, ol F-30] Fi=HA HMstE= o5 A7He]EY HAAS
AF(time-dependant reproduction number, R)2F1LE Sttt 7|24 F AW A= AEH 9 15
gt Aot S Vehf7] g Zofl JdHd(herd immunity)Z 7H 4= = AR (threshold)yE A4FH
ol o] &Eeh. FRFAANI T WAHS, ASA AT 5ol wehA] gt g {3 @A) Al
oA F=F g0l oEA APEA] REHS uf F-&5}rt-.

A& S04 17 3-3-13 o] AFARZRE o] MutE = 7He] A4S EAL o7A=

= AbEol AL 7Hg skt o
AR Ck 28 HAAIH oY D= & i A4S Al7IA 3ttt o714 S As I aAet
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%//////////% HS3E FATAKIZE 0|t MM =Y | Hel=x %ﬁf’v //////////

(2+2+2+2+O+1+0+1) 10

A 1: 7|29 A RO=
1: 7| 22 AA A= RO= g g

—=1.25

FARAGT 150 29 FGR 47 S745Ha 9lon] o] Sk F9 AL ofmlste, 12t}
How FEAGE AYDEE BAA 57k F7kstel AR Fo] FAIE AL Julgch. wok 17} 2
oW A AU 47 448 Aolmg ffo] SPASIEE AL WS A& 0= olgA 44
Hrkel FEo] = A2 ojulsitt.

IE 3-3-1. NFAfe| FHOIN LRG0 ALt
TH| 8HO| AL S 10H| AAXE USACLZ AAX M= 10/8=1.257t ELt

FAAYA = 3714 @40] SsiiA AAHt 19 3-3-2004 B 2AE ZA9A7L ool 2
I HFEE sherHk), 182 3 FEA] AoZE(F)2 Guielzy, 181 F9EE 7H 717
7t D) duel7le] 3 g 4vo] oJsjA AR HL) o2 EolA FFHEY7|7to] 10¥0] 1 5120 6
FRAZSY oly MutskEo] 0.058HH R=6%0.05% 10=30°] Hc}.

165



%//////% :-%’,__;%;FE% | 3T RAFSZAL Yt %////////////%

R, = [ Number of ] [Transmission probability
o = X

contact per day per contact

)
|

Dure_ntion of — [ i ]

infectiousness

JE 3-3-2. AEMH L2 324

B12 S Wolme]y] SIak Aolu, uhAIL Hgolut £4VI9 2 ANEAER 4 FaA7]Y] I3t
Aol] BA5 A mslo] AA7INS Fol AL DS F4A717] 97 Aol 5, 27t ssts 2
£ ARES 910 s aelo] Solvbe ol RS Wolme)7] $I3k Zoltk. 5, Welo] BEE RS 1

FAAYIE Tk 2 v Rt A7 M s 7P gt 679 R AR

2. 2H9| TIHAIZ2H FHol= 4

999 A Knatural history)# 95 939] 9] Qoluhs A RE go] Brks AH7HA)
BE 3L T W et ol 4] BdYIRES B Aw Y, T AR T
FEAE DT ZHT 5 Y0, T W WS A ANIEL I3 Yok

AR 4= 9t AA 2 SARS7F-SH S o) Z-FofA]

SrlEYAGHRT Tes

L —
19 3-3-29] BAL ol TARBASE
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SARS®] RZEE A4S ff AR =T], SARSS] D=6Y, F&A] AnaE = 7y F&L 1 0.25,
AL HEY ¢ 0.10]3 o] B9 7HSA] £=0.1499952 SAE L, 519 Wit FEA L2 7H-
W 27, ASHEE 12802 1480 & okF9 2.3310]AtH(k=14/6=2.33). o & o|-&3liA A P4
5 Alkletd ofgfel ol 2.10] Hrt.

Ry=6x2.33x0.149995 =2.1

o] ke ThE WMo 2 WANPLY A0 Lok Tet QurKo s HEWEY ATt
97} BB, B8] e 245717} of ol gA Lubd Aol A A

o2t
o
_?L
R

o
ﬁ
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g
rlr
th
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A8 EA L et
3. Q WHEZHH ZI TS HAt

o] WreH o Rt} ¥ E(attack rate, A)IS] WA ZHE A

2 AE 2P (Reed-Frost mode)LEREE ST 4 QITHAS S Ed= WS A A, AFd
O E, ity BAYSHY, 2024 F=R). 2E2H 0 E IHES AL obH R IHAl= vhat
o] Th=3shE .

.

A& E01A 1,0000] U= T X FAHE]of JAZZMA7} -84 F 40078 0] AT L F-afo] &
FEJokA 1A} ol EHE A=400/1,000=0.47} Ft}. o] QlZEFMA}o] AR PARE 2] 20] 9
Sl A] oh3t o] AL 4= it

_In(1-A) _ In(1-0.4) _ -0.5108 _
= A 04 04 =125

BRHOE 199 ABTAL FAAT} 1287 A2 E AAAE TE Zoltt. o] wpie 7hd
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F S2d AR oF REke 2 5 ke Aol &, 327U 713 Solle o] YHe2E R
[e3]
BA

OJAE Ro| 248 &0l WA, W% A AE(@e] AL, ZE/IHD)] e 52 9ol
SHEE 2 RUSE LA BEAo] Woldlth. Ro| 2 GRS d4iAte] v &S Wity of
A% 23] W] tRolet B3] AFFE ) ALl o] ol oA FAA BHFAHOE R

T 5 AT 3, 4).

4 3 (104 st kel A
=

4 4 Re1+ - O1ohe) P27} SOl B9)

4] 39} 4] 4o 4] A= 7IA] BRAHOI T LS o X ALs]o] B7Ithsgoltt g SoiA
259] 7|th40] 7641013 SARS ZAAL9] W Aol 3542w SARSS] RgEE 76/35=2.10] &

o E ThE o2 MgRE] EAX| 0] wels) $ho] Waalwo] 4949l W, 590 At
o Bt ABL 6.540AET), ol 2L WAt EAIA G0 Rgko] SRR} Ak 2 ouli,
aeu ol 8314 Rk 23] SISAE fo] Sas olFo] 7hsa] o] 98 5

o] ¥Hle =5
o= ol ez RS 4T 4 /lth

5. QUTMO| MBS 018 Wy

o] WS A2 SATHWOR YARYUSE 78 4 Yomz A4 AN 715 wol A
B oIt oA RBRA] 4 E(growth rate)e] AAANGA BRATYI0] JeiA 2
AEIch 212 ol 83H Wilolch $WTAU] HABS AAA 47 A7 Lk vk S7bske

2 Uk AEolth, thRE A5E4E B2 o] WHoR RS T SBIHORRE A
HAYES Ao} BTt AutA 02 o] So) BA thewt 2ol AT 4 ek
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4] 5: growth rate(r)=In(R)/Tg

4 514 Tek BF A7l0lo] A1/} Bre4s 4480] 345 2715l 2UA} 29 277}
ol 4 Aol AL & & Stk A4 AL ABAL A9 RS 1.2 JEL WA AH71H
ol

91] 212 Rol a4 E+ ofefe} 2t

a}o]—/\-] EHPXJ og o O 3] o

—

2] 6: R=exp(y x Tg)

014 19189 2¥JI=4 v|=o] HEHE A Ho| {FRFFANM 4T JFES 0.27/4
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=) o] 4.2 2eAe] W 4971 infectious period)o] 3UoletT B o, RE g 7
717k0] 387HA] 4T} 3%o] At FgEio] glolAt 7P oR SEE Aol Tk B %

o, AJzko] Aol whet x| %A 0.2 hadte A 7PYSHE RE Thawt o
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L rlo
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A 70 R=1+(r X T,)

A 708 22 F8S A vt o] RS 1.810] Hrth. o] g2 o]Fof] S| AHd=z

o] Rgkat o 74t
R=1+(y x Tg)=1+(0.27 x3)=1.81

Ao ® FPTANAM HFES Fote Aol A gotA (C1AL HNFEFrE o &M +
o 5= QA Eoic}) TS A ZHdoubling time, Td)& F-3lA] AlAtsk= H9-7F Bt FuiS7t
Ab 7) 281 & Eolu=t] 285 Bt AlRtolth oldf] r=In(2)/Td2] 402 yehd
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%//////// Eiﬁ;ﬁﬁ% | HISE maoszA egast %////////////%

A1 8: Td = In(2) x Tg/ln(R)

27] §PFHOERE RS AN WAL o] Yol of ] hAjo] Ak, AAEE R AR
B TRt BAMAAE o §ohE fYTHOR R R WHOE FANPALE A 7 S

ol 710l A Al R ol9fol = AR INTE AT =+ 3

i
juy

PEL oS I,

) Ro S IXIE 025 ZERAIAS ZHH

R BAZEIHE FAAWIAEL Y Ad71E =4S 5= e e H7]1 A (package)E A5staL A
=4l ol& ol&std 7} gA FAFALERY o2t FRLFE FHE o Utk R SAZ=TH
of o]t FHETE Z45t=t| ARESh= 7| A Z& RO, EpiFstim, EpiNow?2, surveillance 5°]
i E4o]th(surveillance 7] A= A2H A2 ). 01714 Ro W7AE ol-&7F WilE 71ds]
g3ttt o] & o]&sl7] flsiAlE HA R AR IS 753 & Ro M7 A& AEsto] A3t
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1. Ro IFIXIZ 0180610 HEEZLEH A AL o]
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%///////////% H3E RUTANZE 0182 ABMSM FHY | H3iE é‘%ﬁf’: %////////////

HIA 3-3-1. YYS2BH ZEMAYLSS Fot= R Z=(Ro 71X 018)

> library (RO)

> est.RO.AR(pop.size=9800, SO=1, incid=3303) #3E0 1
Reproduction number estimate using Attack Rate method.

R:1.219561[1.211613, 1.227655]

> est.RO.AR(pop.size=9800, S0=1, AR=0.337) # 30 2
Reproduction number estimate using Attack Rate method.
R :1.219526[1.211579 , 1.227619]

¥3ol 12 W¥E(attack rate, AR) PHOE RS Fokehe Folv], H2 FIAE 175(So=1),
RUFEF AL 330380l QJujo]u], o] 2k vhE WEBAR)S Y ol o]
Agare 7] el 2L Rt RY 95% AlZ7710] A& E ek, A4 HALANA 27t Fol 7k vt 2

< THE dY A 2588 3AE M F7] 2ol

N

2. Ro I7IXIZ 012010 SES[HCZRH A FINHits Fob)l

350

300

250 I

200 I..

L]0 ! -1

£10]0) E———

50 AS—— ! (TH |

0
9.29. 10.06.10.13.10.20.10.27. 11.3. 11.10.11.17.11.24. 12.1. 12.8. 12.15.12.22.12.29. 1.5. 1.12. 1.19. 1.26.
1918 1919

72 3-3-3. 19184 ATQISZ A| S B XI%0] SLURYBM



9 3-3-3& Re7I Aol WAEo] Sl ARE o] 8814 1 $ATHOR EA0] & XAolA
) S A AJAIA

gl

1918\ AHQIEZ} Aol o] $YTAE Bl 1918 oY WX
11¥ 2o S A1 0|5 Abl47F 4ottt o] RS FAoHH A S 44 o] 2747t
ARl 7t Al o2 S7eAEH o] 1t S7Heol R34 E(growth rate)o] Eh Ro

7142 ol 851d Sel7t HAES 78 WA glo] W7|MeIA AL 7] o] ol ol 83t 14
APASE ToHe Hgoleh Yok Bk o] RYY WA RIS 126%eltt. o] AEE 0|3
A BIABASE T3 BRI A 3-3-2),

Ro7 1A oA1 §AZ 4NN FABASE Fohed] 3704 WEe AASL ded) shis §
F2A AFEHEC), A SEHMD), A&H01XI9t 4 H(SBeIct. 1231 Al ket Wk
Rt 962 545Hs ol 9tk olS9] R Hejoleh Ak uh 3-3-29} k.

F

|

BA 3-3-2. QUTMORRE| JZUAMHR)S T R ZE(Ro 71X 018)

> library (RO)

> data (Germany.1918) # AR A= X
> mGT < generation.time (‘gamma’, ¢(3,1.5)) # HrtM(h7 | K1Y
> est.R0O.EG (Germany.1918, mGT, begin=1, end=27) # HE0 3

Reproduction number estimate using Exponential Growth method.
R :1.525895[ 1.494984 , 1.557779]

> est.R0.ML (Germany.1918, mGT, begin=1, end=27) # AP0 4
Reproduction number estimate using Maximum Likelihood method.
R :2.011089[ 1.902864 , 2.123272 ]

> est.R0.SB (Germany.1918, mGT, begin=1, end=126) # HE0 b
Reproduction number estimate using Sequential Bayesian method.
003.430.311.42.671.862.261.682.04 -

&g o] 39] est.RO.EG (Germany.1918, mGT, begin=1, end=27)= A2 AAE(EG)S ©]-&-3f
A RyE 37431 Germany.1918 A& S 0]-8311 Hat Alth7]= mGTE °|-831H 5339 A &
oA 274 o] AtmE o]-&5teh= Aot o714 Bt Alth7]= &l Folste] Fl=T HEE A
UREILo] Aeket Am g AMESH] WZe] gammawERE A Ho| etk B2 BF A7 LA
UoIA o5 S-E5HAINL, whok s AR O] A7) 7F gl A A Fohd {FA0A Al 7S 4
st Hot, o] Bk of 2] 7RR]|7F Q1o RofAl+= fitdist @4 EpiEstim H7]1A]& 2¥ W]}
AA oA 279749 AmE 2 ol o] -7kl 47Eel7] el o] AR 211 1T
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I opA] 29 o] FE2 F4lo] Hal o] 7|e7|7F el gttt o] A2 #SAld e
= Utk 7ol 301 9JsiA Row= 1.533 95%A1=|F1to] A|AE o] .

ol 4= HHFE=HML)E ol8she WY g0l 2=
MLe] S017}F it o] ez 3 W Ry7t 2.022 AR A& & & At Yol 55 I&H01A]
b F4Ho) 1 wj L LS} RYE FAHAIE HojEnt

o717HA] 7k RoE S5k el B 3-3-32 R37I & FaddA iR 7 A7l
e SRRt Ag Kol Romi7| Ao O]9 s st o= TDo|t. ¥ 3-3-39] B& o] 62 1
LolA 12693t Wi FaAAAIdTE Fotehe wol, ofol A3l 7.05E AZsiA A% E
oA A 278 ol 12 3L o]Fof] 15 Atolo FiL 2 =2=hj2|z} st Righs &l o 3.
ol ol 700 2%t T moll A PrSHA £ 4 Utk olFA LA gho] Y o] An=
ol FF @2 BRRE Zlo] ©Fof 80]aL 11 A3t = Rt g2 3.50014 AlEsiA B g Hom 5
AR o] F3F Reghd} 95%AIF e TR & o QIS 3-3-3).
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HIA 3-3-3. RATMC2RE R dEMYL[RYE Foks R Z=(Ro IH7|X| 018)

> TD (- est.R0.TD (Germany.1918, mGT, begin=1, end=126, nsim=1000)

> est.RO.TD (Germany.1918, mGT, begin=1, end=126, nsim=1000) #
Reproduction number estimate using Time-Dependent method.

7.038388 4.350397 3.777973 3.310597 2.997636 2.803256 2.67985 2.62434 2.631525

> plot (TD) #

0=
o
2
(o)}

02
ol
2
~

1918.9.30. 1918.10.28. 1918.11.25. 1918.12.23. 1918.01.20.
Time
Reproduction number (Tame-Dependent)

R



%///////% :g%;ﬁﬂ% | 3T RAFSZAL Yt %////////%

> TD.weekly (- smooth.Rt (TD,7) # HHO 8
> TD.weekly

Reproduction number estimate using Time—Dependent method. 3.515032 2.450455 1.698659 1.191296 0.8377125
0.6685603 0.6552762 0.6972486 0.7204385 0.7163884 ...

> plot (TD.weekly)

\

\

R(t)

T
1919-01-01
Time
Weekly reproduction number (Time-Dependent)
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AHl(Epidemic Investigation Support System, EISS), 7 %3t AFgA} 240 o]up| gt v Al

AFA 5ol AATE o] FolM FOARHE T2 73 Bl 2 T2 sIAE AR I=H19

2 453 AUE 4 G A A2EES B 5 Atk AT SANSTRLANTS

jan)

AHReverse
Transcription Polymerase Chain Reaction, RT-PCR)IAF-H 4143 AHAHRapid Antigen
Test, RAT)ZHA] bt AGHAF E47F 2 95 Xdsh= d] o]-8-5 vt ot

55| 78 27] WAlE A mAE IE Al7]0] =YE RT-PCR AAR: tiqti Shito] o] Fojx]7] A
of SHAE Al&sHA AL, A2, A5 o AR LaFEo] ]Itk AT o] 23t AL =
TF7F LAY oA A8 of vItE, Bolk, FAASE, AHE 5 HA] B (deg)et
A== D)ol thgt ot st golE & ofsfisfiof gttt vtk =149 {3 AR oy} Ha
o B el AF s Wol AREE= Jidolth HATAY AAAAE B7HE f LrpvkE AAIA
A Sl HAAEEE & Zotl=rke & 5 Q=

A=, 7 HAEAY AAAAE 5713 A1E B8l F == v 7edls AR EA- AL
52 T, AAAAR QuietE A7t HASAE A =W o|A HIZ ZAIA|A Y] Ae/dZ maed

2 Qi WgE A xoltt.

Ol
Of

AstaATe A A, 99 241 FERA AT 52 Susne, HolgE fistn 222
g v 24 £7o) JeErdm)s AR A)E 2 olslsior gt o] HolME AAte] Bgel
AEE0] 7d @ ofSo] A WA o8] BLH T




TS A o] gt M2IC0) TS Ofo | AiSiEAR
n

EFEHEof M|l 71y

B e (validityis F¥E(accuracy)2tl 17| & otal, S5t 1A Qg Hghate] dX|ol= J=E
olop7|stal, Al E(reliability)= 'YX (precision)gtal 5H7]% st kb= FasHA &4 71
UA|5l= =g olopr|gitt. &5 & o) I 9] FAlofl A& Hlojuh QAT Ao A o] e
o= FeHdL Gol QAL AFE, F AUEE Eoh1 & S ok (d 4-1-1).

. ° ::o.
\ [ )
BT | BT | Bl t
MEE MElE MEE

A8 4-1-1. EFget M=) IS

EFEL A% Akt Bl Este], 274 AR Aekatel thet A zolc vhuie] Alw i vk 2

A gk k9] lmEA 270] Dakao] Qlvtol that Aok, e BhiEo] ol Zglo] 23
shadt BASHe 2L NS Huet HAT 4 A3, AHEE o ¥ 24T ] 24gol 2L 2
of Hohs JES WARTHL & 4 ek thE EARE §50) BY BEE Wgvt Qniers @
O RETHE B B ZoIAT, AR WS 24 o] BRI RS o] 83 BAS 1

7F5HA =t BldE Frtols W (sensitivity), 0] E(specificity), YUA(false positive), Y=
A(false negative), ¥4 dl&Z(positive predictive value), 24 dl&E(negative predictive val-
ue) 59 AI7} AFEEH, AZ % Hrtol= LA (WE)E(agreement percent), 7FHE A (Kappa
statistic), AT A4 (correlation coefficient), & 2XHstandard deviation), Ho| Al4(coeffi-
cient of variation), A=3} E4(Cronbach’s alpha) 52 A& 5o] qit}. of7]A =4o] ofz{H &
oA o] o Fttd, & BTt AT Al = A0 AT ForR|AATE ATt Tt

3L A HEEA] B eTh 2 A2 ofyth BT E £017] flsiAl= A= A6 2 Hsystemic error)
£ E0fof sh=t, o]2I3t A3t YT WFCE M Apo|7F Uiz A= Hio]o] A(bias)PHal
S| Rtk AleAE £017] fsiA = 7HE 412 R E 4 W, 4 =48 BESst 4

185

m



"‘°LJMIL'3 | M4z et R

4_|_-|-J.LIH

T #EE she Ao] AL

31, tAgRte] 719fo] OlEsts 24} BjAle] T

22k9] 9 2Hrandom errorn)&
AR} &, & HEO| 972
RBES, 2 BE 08,

].‘:_

|
=d=
T

H4-1-1. Bt M=o vl

SA=T As 424

Aol

AA| BEAS BEN) 4 B8 Fol7] 915 BAWE AgIE
2 AEsHE Zolt. AFES Fol7] fsie
AQU), % s RA9R wske 9318 Zol7] fshiE
wo] 71 &

3} 2752 v

A, Bfg oA 9 v A =
She ZoIthE 4-1-1).

=7 Wy

Ces s T e

e SHU0| SHot A FAoh= g Yigots ke | 02 B SHY I SE240] 22 ol ok B

SHAI AR ZH0| HESH}? 70| Yed0| U=7F?

=73 Za i Skl E rd Sl
HE EA42ZF | Mean difference[(R2f-S82)/ 22 EA A (B ETEA}/H)

O =X | Z29 HITE 30 SE S5l = powers S
BIZ = (sensitivity) AUX|E(agreement percent)
E0|=(specificity) 7HIHEH 2K (Kappa statistic)

- 9|kM(false positiye) 2 A==(correlation coefficient)
S (false negative) HZ QXKstandard deviation)
M Ol == (positive predictive value) HH0| AH|2(coefficient of variation)
24 UlZ=(negative predictive value) X5t 2M(Cronbach’s alpha)

3 Qo SRR AT, SEET0 26t EHEXL AT, SEEF0| 26t
systemic error (bias) random error (variance)

GEEEEL

.EIST I

BEL U, Bol, 9194, 9184, FHASE, SHNSE SO FATLY|, BF ¥ 4-1-2
ol 9= AXY FA0E olshF 4= ek, AP HOEE WPEE of@ E77h Aol I AL A
nhgE 4 SohiErhe Uel Mol Solzi o] gl ARRE Uk Aol girk ¥ &
FoH=71E el Hmolth W Es} olx| e 91840, Solwst obxelw flope] Hotol
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b= empy|

SHe 2 oA AN 4 ek, QAR NPT B A HES SR WL Hohhs A
o JeHoR AR A7 $AA % 3ol ¢
THe A2 SRIAA Fol4 JPHOE F7H4 AT AL S RES S ¥ $US 1
o} o2 ol Aol f3Bol BL AR Aol A B3] Ao] ohd 2E Haks| Se Fu
7] G 2o] Sol =7} otk gtk DA FHEO| Yl AFEI B U 2 AL W}

seolo 812 FA7] kT 270 ek 4 A e}

T 4-1-2. B39 H7t

HYH 2
atb

AH(+) a (true positive) b (false positive)
S2X4(-) ¢ (false negative) d (true negative) c+d
A atc b+d a+b+c+d

a
« W= (sensitivity): ——
atc

« Eo|Z(specificity): bi ]

b
L] kA
QA (false positive): —— o

« 9S4 (false negative): <
atc

a+d

* B (accuracy):
atc

« & (prevalence): atbtotd

« ¥4 d&Z(positive predictive value): ﬁ

. d
« 24 A =X (negative predictive value): —

c+d

.
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&0] 4573] &of AA FHE2 Wt 29 29 ¥ EC] Ees 9444
oF 5ol oA A SFE. 71718 LD ve A4S Uit 5ol 42 A28 &8
SHAEE, oA B8 e FHNSEY E2 AxE E8otH, A2 difd 2719 +EEC

< e FASE7t ot AARE siA Fdol tedztz 4ol of 3
ojtt. & 4-1-2014 HEete fRE, & A A T ARAe] B&0] woMIA =4, 2= a (true
positve)7t A= ZolH, a7t FPNSEE Ak 419 B4kl At

&7t 571 Ho. FASEE 4 oR BASH offel At Ee, R EC] AP E o] Akl
7P o IR S|t 57

i
N
_[F
oX,
N
do
0
X,
3
%
PRSI

1 AJEOJFESTAA. https://www.mfds.go.kr/brd/m_1056/view.do?seq=28&srchFr=&srchTo=&srchWord=&s-
rchTp=&itm_seq_1=0&itm_seq_2=0&multi_itm_seq=0&company_cd=&company_nm=&page=2. 2022.02.16.
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o

(Prevalence x Sensitivity)

PPv= (Prevalence x Sensitivity)+(1-Prevalence) x (1-Specificity)

A=, A AAR O] 49 17 B2 AR dig Agke] WHo] o 9-ng X7|XHe] 7|3]E
A= 2TE 2o HY, Bo|rt Y2 HARs SR04 2233 4HES 7AW FEIL =0|
o] &= o3 A9 AR FEoHA "ot E qSrt W2 AR AR TS 4o E5S %
otz AHAAR S = A w2 U= Solk W =2 S =& 7hAofyt Sit,

JIEH
Cut-off value
S R .
7 N
20 25 30 35 40
RIS HAOIOR HE TS HSAFN) B4

shel WA} Sol i A B 10097 Hekel ol Aol A, AAAE 184 Baitt 2

2 AN MGESL S7FE Bol Rk A, 1 G AYsHe A2 BET 4 Uk Il

Sel B AANA 7128 (cut-off valuehg AHGSHIL Qick. 1% 4-1-2014 A 712382 309)

252 S5kl HlE, Aol 2 AR BE SR wstel U 100%7} SAH,

Aol gl A= B0 P o] Aol F7HH Brk(SolE ). MR 71EHE 35

= 78kl H Aol Sl ARR R AR Bstel Sol R 100%7 A%, Dol g A
2 A ADTHE 21 $AA 4ol S715H ks ),

)

S~
r{r . mo
—_ —1—‘

R
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HIE oiiat

FZLHMOUIM RT-PCR AAS Al3liEt AR Ctak(cycle threshold value)S 33.52 71502 YAt S48 TAsHH

QUCH T3, 07| RT-PCR ZAt2| BIZIE=et S0|=7F 25 100%Q17101 CHet CHEF 2 K| 24Ch= 20| BIYE

E0|k, & X|BE 71 DIESk= 40| 33.520= A0|Ch O] Ctate 32.62 RFA| =H %€ 2717 32.52 i

A2 7|EE2 & O HHokA MEeltt= A= 0|27 =H 219 2P} OfH 4= O 3422 MHst

0| B7), BITHE A Z2LHNO SXE SHOE TS - AUCKCIYE UA). BITHE Ctaks 34.52 77

ELH19 SRh= 2Hald| 7T ZHRIYE B71), HiHAQ2 T2LH9 2Pt Ol ZRE Y4z Ish= I%’g I
Bt ECHEO | L),

>
9
morr ol o=

r_ﬂ
kL

3.ROC 581 24

AARE 78S Uiy AAF =72 S o AEE7 7P =2 AAE 71718 AElsor s, 11 7]
717} oJd 7|E - (cut-off value) 22 HAAFE FS W 7HY w2 L& 7H 4= =7t digh 1
27} B RS v dS & RS 5 Qe 59). 72 old 71719 WAL E SV =
ek flollA et AR 19 Sol=7t Hobd o] gl Aotk o] A B4 B3l sAAL
2 7P B8 WA LS} Eo| e E VK= 7|EHE T skE £4 BHHo] ROC (Receiver Operating

Characteristic) =41 24 ®o|ct,

| T
>0.9 IR Z2(Excellent)
0.8<,<0.9 | Z3(Considerable)
0.7<,<0.8 H5(Fair)
2z 0.6<, <07 LEE(Poor)
I*% 05 P 4 0.5<,<06 o|g| ?A%(Fa”)
& AUC=05
Ve
7/
e
7/
e
Ve
/
e
0 0.5 1
1-Specificity

1% 4-1-3. ROC 541+ AUC



M1 A T SRt MRS TSt Ofa | AASIEARE S

BEZEWUR

TE ARHALS] Eo]L(specificity)2F T = (sensitivity) = A8 H 7|4 ghol| et g2kt o
2hA, 7 71l Hish skl Wi, ol gk o] EAIRItE ROC FAE o]#et ghe5 A%
Sf|A] o) YERH Ao]1l, x&o)l= 1-E0| % (1-specificity, YFA), yEol= W (sensitivity,
AFA)E v Aol FA=ETE ROC ZAoA AUCEA ofd] 99, Area Under the Curve)= A}
Hol HE S Prlohs Hl B33 Tt TAlo] & 9] BA | 7745, T12]a1l AUCHLe] 2
5 11 A4APE Aol Qe AR Gl AR B F ET 5 e YPISith AUCE A 9=
£ Y= ANl A E= AREE M, 03 1 Abo]9] g2 7Hth AUCHEe] 245 Ak Eo] &
ok 9u]etth. &= 79 ROC F419] AUCE Bl sHA oj HAPL &Y 2o o f<3tA] 37}
Sh = QIt}. 19 4-1-3914 AFAR>BAARS CHAF 202 2 HAPHQL Zolot. &3t AT A=
AUC7} 1.0019, 0.5 FARI(EHE 94 o, § oj shurt & &52 0.5)2 £57%F Zo|B& o]
7|&H = #of sHARE, AREH O =2 0.8 o]4fo] Eojof £ HAF TR 4-§0] 7Fsstth2 AUCTH
055t AH2te o] FEE A4 FHYHAF7HL, AUC=0.5)% 53l F-2l/do] g Elofof 5h= 22
FAsI.

T 7122 Al SA 7R oA A ALTE AR 7 dEbA o 7 ARgSh= WS R
A #(Youden index) ()* 45 F+oh= Wiolch A4l A e V=S B0l o] o 15w & 202
# 02} 1 Ato]o] Lo A=, gho] 19| 7haaE & EREHATIL & 4= Urh E3F AUC (Area
Under the Curve)= F4l A1 Ee} BF5h= gho| B2, AUCTL 7t B HE e IR 22 7]

P vaRel 7]-1]1:}

2 Sigismund AM. Diagnostic Accuracy? Part 1: Basic Concepts Sensitivity and Specificity, ROC Analysis, STARD
Statement. Point of Care. The Journal of Near-Patient Testing & Technology 2012;11(1):6-8. https://doi.
org/10.1097/POC.0b013e318246a5d6.

Youden, W. J. (1950). Index for rating diagnostic tests. Cancer 3, 32-35.

Fluss R, Faraggi D, Reiser B. Estimation of the Youden Index and its associated cutoff point. Biom J

2005:47(4):458-72.
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=k A, = F 719 ¥Z ¥H<(quantitative variables)
7H AT S 2A5H "ok AEAE B L Pearson’s 1, Spearman’s rho (rs), Z1E]
1 Kendall’s Tau (7) 5°] QIt}. Pearson’s r, Spearman’s rho (rs)2} Kendall’s Tau () 5= 2%
FHUAE UEdlE AlrEelal, 94 AT 22, & ASHSE A o] At £ of o
w2l HHEEE b Pearson ARAGE ol-€skal, 1% A] YthH Spearman’s rho (rs)2F Ken-
dall's Tau (7)=& °1-&5HA ok FBASG ro] g2 -1014 +1 Ate] o] HIE 7FAH, r=00]H
7ol oFER AFAI7E Q132 Qln|shals, YA 0 & 0.6 o]delH oL Ak 8 THeR 2 AT

+ 0.1~0.2: eFst A3A|(poor correlation)

¢ 0.3~0.5: Agst A 9o] AFhatA|(fair correlation)
0.6~0.7: 27t Ax9] AatA|(moderate correlation)
0.8~0.9:
I )

ri

oy

SF A3 (very strong correlation)

ot

A A (perfect correlation)

g
IlI!
-I-

9| tzl It

A&7} obd T P9 A== YA (ME)E(agreement percent)t 7FHEA S Ei= 7}
A4 (Cohen’s Kappa coefficient)tZ H7lol=d], & E0] F Ho] W77 54 &2 didez
G ARE Wrel9S W & ¥ B Ao R BTt Aot F Y B S0 WA At F
O] BTt ARk YA EE-gole} 5haL, of7] oA T o] RE 945 A B FH0E B}
S FES A YA, F T 7ht AE AST S QU AR A2 ol 2t

5 Chan YH. Biostatistics 104: correlational analysis. Singap Med J. 2003:44(12):614-619.

6 Landis JR, Koch GG. The measurement of observer agreement for categorical data. Biometrics

1977:33(1):159-74.
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g e

PA)-PB)

A7)

71014 PUYE T B 2 A SBQARER)| T, PE)E T WA 7 93] 9N e
olck. 3 413014 P AT 4 93, PEE B B 10] PO By
a+§1g+d ol £490= W e a+]l;ig+d Olet. mR7IA| 2 871 271 L.
2 Wye BEe ﬁ@do] 2402 BT BB T o PB)E T W BE

T2 BAHY FEN BT FHor BHT SES U ghol "t 42 oot At

PB)=( a+b 1 b+d o ctd | (at+c)(a+d)+Hb+d)(c+d)
a+b+c+d a+b+c+d’ a+b+c+d " atbtc+d’ (a+b+c+d)?
H 4-1-3. YX|=9| HIt
IR
o= A
L+ 240
28+ a b atb
TIIA} 2

£40) c d ctd
A atc b+d a+b+c+d

7hit Ale= 0.4 ol/dolH S Ak, 0.6 ol/dolH A8t A7t Q= A2 BT 4= QU

T 4-1-4. Cohen?l 71t 7%= shAd

so UX| gt=(Poor)
0.01<, k<0.20 o4 kst UX|(Slight)
0.20<, k<0.40 of5t UX|(Fair)
0.40%, k<0.60 =7t HEO| UX|(Moderate)
0.60<, k<0.80 25t 2X|(Substantial)
0.80<, k<1.00 719 &5 YX|(Almost perfect)

S
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A O|OFZOIX[QIE L], 7|Et EEXIZ [Cited 2022 Feb 16]. Available from: https://www.mfds.go.kr/brd/m_1056/

view.do?seq=28&srchFr=&srchTo=&srchWord=&srchTp=&itm_seq_1=0&itm_seq_2=0&multi_itm_seq=0&compa-

ny_cd=&company_nm=3&page=2.

Chan YH. Biostatistics 104: correlational analysis. Singapore Med J. 2003;44(12):614-9.

Fluss R, Faraggi D, Reiser B. Estimation of the Youden Index and its associated cutoff point. Biom J.

2005;47(4):458-72.

4. Landis JR, Koch GG. The measurement of observer agreement for categorical data. Biometrics. 1977;33(1):159-
74.

5. Simundic AM. Diagnostic Accuracy? Part 1: Basic Concepts Sensitivity and Specificity, ROC Analysis, STARD

Statement. Point of Care. The Journal of Near-Patient Testing & Technology. 2012;11(1):6-8.

6. YOUDEN WJ. Index for rating diagnostic tests. Cancer. 1950:3(1):32-5.
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H2Z XEACHEIIME )t
SUHEAZ A Olol

A= 7= 55T YHORE Qs f3A 24 HHo] g7 & Wakelal it 5] Z1A|
71D E X (next generation sequencing, NGS) 71&9] 5402 A HA A7 GEA

rd

(genomic approach)9]

A7, Arge] At

(whole genome sequencing, WGS)°| 7Fs3l o, o= SAA 2 A

Mz A QA =Rt 7le T2 A2 Jek2Ate] HeE A

=

ZALO A AR 9] =

o o]Mo] HERE BV AFES] E45 7HsoH et o & &0l BAREARNT S

(pulsed field gel electrophoresis, PFGE), #1294 PCR (repetitive DNA sequence-based PCR,

rep-PCR), tF5-9A] @714 <€ Ero]®™(multi-locus sequence typing, MLST)¥} 22 7|£ HIHES

n| A= A4 RIS ARGSto] w5 Bl ashs d) Blsl, AR 42 Bt ggkstal SRSt

FEE AlZR of2fRt EAZ o83t AN 13 Al HEA Y FAAE 24 st HHdAl T &
A5 §

AH S HIILSL Aot ARG FHFO.

fru
x
=
ul %}
ot
e
o

SFSL, 4] 271 84k o gshs B 7]oigict W9 Aol A 53] AAe A Eado] At
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% WA eAe} BRItk R WAAF FAL A4S, 994 A2 B9 71 FuAge) %

_0|L
K
)
mc_?_lt‘
ot
=)
av
o
k3
=
Gt
k3
fto
2]
Ap
i‘i -
S
s
sk
4
o)
o
)
iy
iy
ui)
ok
P
N
av
Y,

195



CISTAR IS | MAY ARYHE oL
BEEuX

@) FHHICHS | MEE A HALIa]

1. XML MBEM 0 R

A A7 A EBES(NGS)2 14420 DNAY 7 A BEA Q1 Sanger sequencingy == A
22 J7AERA 7|&S TolH, ThE &o]Z & massive parallel sequencing (MPS)°|2}1l%: St
ok NGSe 22 27402 #3f€ DNAZE /82 f f7]vtth FEshe A28 24510 A< HlolH
£ stk WA o R bgigo] 4 AEE A7)0l Hl&-ad SHoA S5to] 7|E A7IAERA
= o] &% Ao AMdS 5T & A s NGS HANY @A= A 3714 & 25 =T,
O SA] HA ] I, @ AHloA A71AE A/ (sequencing), 123 @ FH]oA AF=H HolHE
Helsto] £A5H= BHA R A EH

1) &iite] Mx2| 2"
(1) v‘i‘;gil‘(l:ragmentation)

HAto] NGS ZHlolM 4 & 242 & =S 24t dojz #dH e e 9t 257 5
A +

i
o
:
o
o
il

=
9] E&]&(sonication) & a4 H(nuclease, fragmentase, transposase ) 5 SH
9l AstAY d<&(exon) 5= AL E Zato[H(primer)©] 23t T2 B9 I4HS AHHo=

s Hot

(2) E]‘O]E_E-] t_Ll(Library)Q*] Z-]]Z_}'
@ L22|(End repair)
BH3tE HAbo A 37 Wido] DNA Polymerase 5 ©|-&5lo] AR A F7|2 J&-AY Aot

5" @] polynudeotide kinaseE ©]-85t Q47| &E 712 Eof&

@ 3L ol F7HA-tailing)
¥z dho] $22]H DNAY 3-Utho] otd|d(adenine) @715 7ot PO 2 o= AA| &
A(concatemerization)& W5} E]l¥l(thymine) overhangs 714 oJHE|(adaptor)2t A Agt

o] golsh=s Tt



HI2E AMCHE7 M 712 REMZHEMOI Ofot | HSIEAME WS

BEEWMY

B3) ATHE 2] F-Zadapior ligation)

oF 60~65 mer 2719 G7IAES 71 281 HZH 2 E =(oligonucleotide) 241, NGS &H]7}
AAT o U= /R A7IM BT AAIE FED o U= LH7 F71M B e A (index) -2 BF
FE(barcode)E EAL Qlrt. oY= A-tailingZHA] & DNAS ligasedi| 5] 7] 22
F QIEE 37 wrhof gl Z3lslal 1o BE YA FHj(forked) &2 UAF @e(hairpin)®] &

£ 7HAAL Sl

@) 2ojB 2T S5 A8

offEl e} BdH dite] Ao}l 2tolH e E|= A[EAE sH1o ol SE5HA ¥71 mWiEel DNA
polymeraseE AH&-5to] PCR & IS AXIth go|B e 32 3 Foli= olHEl 119 dimer
B4 5 A71A g2 FAkEe] AGE ABEA ] FF2 571 "ol A Bl =(magnetic bead)

= 77195 : Bioanalyzer)& ©]-&5to] o]& A|ASI}.

(5) BFA9] A (Target enrichment)

SEH golBe Y 5 HAF to] = B kS Alshs 282 Uot, PCR Zefo|H 2 S5
< Sl= FEYE(amplicon) AT T2 H(probe)E ©0]&-5] W gHhybridization)sk= F4 A (cap-
ture) WA 02 ot BH419] ®l9jof whe} thER-%A s d A AHtargeted panel sequencing), 9
Al A (whole exome sequencing, WES), AA-R-AA] 7|4 EEH(whole genome sequencing,
WGS)L.& g 4= Slth. PCR 715He] 171 A2 2ol Be|g] A2t A] Zeto|HE o]&slo] £ g4t
% S5oks o] 2EHER BHE go|BH e A& oA S HTh E4E Bl Aol =, &

A9) 55, BASIA She Holo] £ 2 Wefstel AU AE 71US 48T 4 Ak

|0

[¢]

2) ZHI0IM F7[ME WY (sequencing)

(1) €Fu]yALe] cycle reversible termination

AFHHAKIlumina)?] 7]&-2 DNA 7HS 54 9 /dstaA] d71-EE 46k sequenc-
ing by synthesis H4]9] dFolth. FEE= 2 v Zh(19 4-2-1). @ glass flow cell
9] 1178 ¥ A H(support)oll DNA gto]E 22| 9] A go] FAFETh @ AE| g 3t EFo] & HE&
support®t AZ2% 0] bridge FE7} FAJ=E . @ DNA polymerase”} bridge 325 71 AEY
primerS QUAI5FAL, AHE A9l reverse A F-S TH=C @ TAJo] EaH o|F 7= (double stranded)

DNA+= E8Ech ® 23402, forward®} reverse strand’F $HJE T ® @-G-@ IHYo| HHE L
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o] 22 DNAE 7Hd forward, reverse A €°] HHcluster)& o] F7A €t BH bridges 3
(template) 2 2 32} 7h5o] @gdo| &= B7go] REEEHA nx}po] 3t 7leo] ©dEE DNA A
(monoclonal DNA cluster)2 ©]54] =g o] A== DNA ZAoho] F3go] Hzlhe AR Q1 A7)
(modifed ANTP)7} AY =™ FATE TAYHL AH == B9 cycles FHESHA Hth &2 =1t
9] Z} cyclenttt @71 50141 FA2E HESHA H AL cluster YRNA &2HA 02 TAYSH= F34]
S5 CCD (coupled-charge device) 7t[2tz 7] 55to] 48|17 4714 2 Hlol8E A5 Ht.

1 2.
DNA folds over into a bridge-like shape
DNA
3.
Primer
Flow cell
6.
4. Complementary
(Reverse) strand is
made.

Clonal copies of both forward and
reverse strand in a cluster. 5

Reverse Strand Forward Strand

2 4-2-1. LR0|LIALS] sequencing by synthesis 21
- Bridge amplification and clonal amplification

(2) N 23] AT A E] T AkThermoFisher Scientifi)?] semiconductor sequencing

lon Torrent system®] 7|&& o] He 2 E THE F 2k ¥ o] AFA)7| 1 &3t glo]He
27} 259 T wello] 344 Eoj7H] =w well i) o2& ZA T 4= 9l ERAAE T ARE
2435 €t Yl - A 291 ANTP (dATP, dTTP, dCTP, dGTP) 9717t 23sh= dHdmH4ol
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=7
T'_'

A P a0l (H)O] 8} pH7} WobAli 21 ZATTH LY 4-2-2).

Emulsion PCR

" ¥
vY:“ Beads with lots of ssDNA

L@
@@
@@

€]

@ | Semiconductor chi
@ & .
) (B o) (B

)—l

Add AT\CG,\i\n turn

)

3
e
% «
4

L lon receptors

O O
*I_,— ﬁz Voltmeter
O o)

ATCGATT GA
12! 4-2-2. MEBIMALO|HEIZALS] Semiconductor sequencing 1

3) LIO[E{2| tHst ! 2N

NGS oA BAE Al JBE &2 Y2 HZ BAo] E7H53t0] o] & HMEHA7]E= Zgo]
4 939t Mg FASTQ — SAM — BAM — VCF T 442 HE-4-S 7 Xk, FASTQ TY2 %
A 71 A7IAE E 2 9719 A H4(quality score)7t 71EH HIAE mAd g, {HAG9] £
HEE g1 QIR &t webA, FE A (reference genome)oll FEAIA X E ZrotE= f

B(mapping)°] &= Fo 7 A[EA FE(read) B2 =2 AL YA7F 715HH. ol& SAM

Mo

2

=

(sequence alignment map) Tte]gt 5t o] 453 BAM (binary alignment map) Qo] 5
2 B0 ARgE T fRAG] 94 A E} g o] A 59 JHE ZI6k= SAM E= BAM o
A o] &al 7 A FE Aol R A7IAEH Bl FE off ¥EE ohE Wo(variation)7} 91

=X Zolf|= Hol9] AZ&(variant calling)2 AR o] ¥4 &3 VCF (variant call format) &
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4]9] mHelo] /g E Tt NGS dlol #40ll4] FASTQ, SAM, BAM, VCF w7} 22 &35} dlo]H
£ BA5tL A3}k o] AR EE AZEolES BEES = (bioinformatics tools)2tal S}
o, o] =5 A 0 &2 ARgsto] tigfe] AESH HlofElE AP otal EAlshks dHo] B
& AE Rt go]ZElel(bioinformatics pipeline)o]gtal it

A GAA GINBL TG S Y 716, osiwww el 719, Aotk A=, a4 o
PE sterehis o] vhS g3k WGSS B oAt Rt 22 wAE e

O #A 4 g 2]
@ FAA AEANGS)

SR NEE EPES

@ #o] B4 U ABS: 7%
® Aot4] dlolH &
CEEL LT

ﬂ'.?lﬂ

9] o, 27, g

Od
2@ = 54 9L 5 Jon, Aot B3t 4 i g dAof et

DNA T+ RNAE $E019 NGSE {3t #H|&
sttt o] I A= AEC] AL WAsH] Yol A Fd 2AS FAof gt WGS 240
AHE-E DNA+= NGS Ao E1=7] Hof gto] B g o}, gto] B g A&k A

ac)
i
rir
ok
Rul
U
N
=)
i

A DNA 5788}, et 424 9l of g 2.3}, o 2e] FE 92 AgHch DNA 88} BAolA
DNA A15-& U3t Qolo] 27to 2 Ao}, ol 98] 285} Azl
2 Bejaket Ao DNAS] 27)% S04 43 base pair (bp)o] ©

— £
2,
ot
fo
b
et
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€ Saol A Fekel DNAS| o Eof o RElE R2stol, 41914 71717k o] 2 Q43HT 918 & 9=
=

A5k 4= it} glolBE el I35 WA A= oJdE7} £&5E DNAE PCR S22 AA 38T ¢S &
Halth 3E5H DNAE £ HARE 59 NGSoll AESHAE &RlIstitt o|#st d#H 9] pgofAe] &
TE(quality contro)= A|EA Z2310] AL E =ol+= | uj-$ FQ35]c}

2. RTH XA

=0 FAA AEYINGS)l= 3AH 714 224 (third-generation sequencing)©] &°]
G-EH 3AIH A7IASREAHE FA 243} 4] g2 DNA 45 214 e2l9ste], NGse] of
F Y EAS GA5HHA 1,0009014 421t base pairol] °|2%& long-readS 24519 long-read
NGS (LR-NGS)2taL gt} oje} &5}o] g¥ha 02 35~300 base pair®] reads B4doH= 4%
£ ‘short-read NGS (SR-NGS)2taL gtrt. o]2{3F LR-NGS 7|&-2 34t G7AFEAH O R &7
™, Pacific BiosciencesAt2] single-molecule real-time (SMRT)?} Oxford NanoporeAte] ZHE
o] olof siFHrt. LR-NGSE 53] E2tA 0] E(plasmid) AlBA f-&5tct. SetAn| =t vhE
(repetitive region)d} °]54 74 8 4(mobile genetic element)E E3I5IaL ¢lo] short-read A
A glo|E 2 glojg] E43H4 F assemblys +3517] oAt} B long-read AlE A HloJE &=
STHANE F7IA L9 a4 Rl £40] 7FeA st 52 B ve FY £2F Itof 84 Sk
u| = o7} BF=A] of 5 Elsks H| AME 5 AU

A

rulm

[>

1) Pacific BiosciencesAt2| Single Molecule Real-Time (SviRT)

Pacific BiosciencesAte] SMRT 7]&2 =gt 7§o] 7§ 71 DNA ©H-E ¢lo] H+ <F 10,000
base pair readE /3t o] 7oA AFEE= dfojH ojHE = 71 DNA #4Hs o2 ¥ HHES|A
A= 4= A sto] SR-NGSOA e 22 =2 Fek o] A7E v & ik 12y &2 H]-&34 SR-

of Blsf| 22 A=|go] SMRT 79| o FH et &8 Agtst= =2 8 lolr}. shA|qt o] =gt
HHE = E5HL LR-NGS= SR-NGS}F H|523t 220 HE S 7HAHA 2A S 471 3L
55| Al 2t vho] A9 -2 Bl w A A2 Alis 240 Agsto] nAEe] A-RAA A7 1A DEA 0l

&= 1 Qe



2) OxfordAt2| Nanopore

OxfordAte] Nanopore 7]&2 DNA EX7F A% 9] gho] Z3HE Ui Eoj(nhanopore)s S4+e
o WA sh= 72 QER|E 5ol o] 2 ARF WkE FA|ohs WA 02 A5t o] f SMRTRE
OF W2 A7t Do)tk shAIRE 2014d 0 547 o] 7]&E AAIC R HolHE AT 5 AL
Fo-& FA7L 7hs stk ol o ® YA Al E A Aol A HA o ol 2851 )l Min-
ION A1 H9+= wi$- AP 02 Zo|7} 3140 3o, LELO] USB ZEE A o] g5 o]
HAA U Zpo] AgHe S A 41455] HiA S 5= SlTt.

ol gt A3A H BHAl2 ob] w2 At AUt FTert BEolo] 45O = SR-NGS 7%
= 5] diAsl7] ofFet. 12y n]8E-2 HlolH A E(alignment)? ZH(assembly) T 28
e = A (reference genome) H714G0] Q= A7 B7] dlwoll A1EA =g 20t
9] 7MY A5l 22 ZH(de novo assembly) €i12]&52 ARESH}, o]df LR-NGSE SR-
NGSETH 947142 HoJ819] assembly #Hgo] golsto] m]FE A1) HhE g HolE & &
7¥ek 5= St} E3E, SR-NGS AH]9] short-read HlolElE 341 A7 A &4 Aulo] &3 long-
reado] FEslo] L FE WASH= stol B & A Al (hybrid sequencing)©] 7Fs5tct}.

3.HOIH S & =

WGSollA Aojzl AAJEolE (raw data)= o2 4 GAE AA |ouet 2442 7H3dr. 8 &
A 32 A (alignment), 2H(assembly), ¥4 (annotation) GAZ UHATH AHE dAofA= A]
TAH H=E HE fAA0] FEoto] BYA Y fFAAE 247 8 =72+ BWA, Bowtie,
SOAP2 50| 9lom, HH ZZL mapping quality®} coverage depthZ B7HEth 2 @A A=
2 HolHE o2 FHAE AFAdshs otk X 7|8 2Y2 ofn] LA FAAE 7]
"t 2 5t De novo £H-2 IE FAA glo] A4 HlolHE &5 7%

¥} contig?] o= £H O] Aol AR E= F8 AFESolth T4 B2 2HE KA ALl TS

KA 7158 GG AES 23k ol ol Fof fAA W 2 o] ojd S5 5

202



%//////////% HI2E AMCHE7 M 712 REMZHEMRIOfot | =i 3}1-.’-_‘- //////////

HAE mHetetal, o]& HI O 2 AlE<=(phylogenetic tree)E T-5oto] HYA ] 7€} 13t =S

Si]

WGS Hlolel2 th2 5k dlojeiet Saotel 4ol At A=, Tt Y, AAU 4 52
dth o] B AL FT BN 4 Bl 2T YRS AT

6. Z 1} oll] &
spxsto s B AvE seoR JekaAlw, YAl ATAHEe] e ShAskE B WGS

o] Bt Tt Aoty Al "ol o 85, BdAe 54 2 54 oot PBAUAE /A
1

sel, B4 Q% 2 HUY A afok, At AR 23, W5k AT S| Holo] T8 4+ Uck

€) HiEHs 24

| RYES 5A5H7] Y3t ‘gold standard” AAFTHOZ S AFESITL Yoy AA R HAMA T}

2 AAR B0 Higol 7t n8ES - sS4l Bkl Eot vAEL] igele
Y =9 AJZto] @o] AR E= To] Ut FE NGS 24171e9] o2 vk kA kil A4l

W el &S] AARAA A7 LA 0] 7HsE metagenomics EOF7} H|QFH O 2 Wb stal St
Metagenomicse= “Meta’@} “Genomics” 7 ©@o]& o]F0{A Qltt. Metaw= B2 7|4 9u|staL
GenomicsE FAAE SA42 o0& Aot= S U3ttt & metagenomicss ThFeE 2HE(F

71, &, EY, A B)oll EAst= PIAE AA 9 genomes A §714 08 Aol AHAS}

o] 3 ob2 T3l
2

B GekrAtoA HEHAE 24 (metagenomic analysis) 583 9 ghth. Metag-
enomics 42 HIFI flo] AA ol EAsks 2e nEY 1 JEE FE51] A5t
2, Hjgo] ol ndECIY w9 BAAE Al&SHA stetd o= Qe Aol AU of2et §4
O metagenomics<> 7|&2] HiFHo|H PCR 7|9 AAZE SA7E MY g A€ &



Al iAo s BT 4= Qe 28T 0|tk Metagenomics =410l BE Aldtol] 35382
2 ZA5= 16S rRNA |-AAE BA45H= 9T gAo 2415k BE GAAE E451= shotgun

metagenomic sequencing W o] Wo] ARR-E o}

1. 16S rRNA 41} 24

168 rRNA 412k Aol A £54 22 EA1sk=d] 2F 1,500 bp =2 7109, o7]o= &0t
o} 211 97)9] thFd(variability)o] & F-9(variable region)7t A gttt o] 2|3t HEAd F-9f A
ololl& wFoll Lol F71- Lol 5L F(constant region)7F EAISH=H], o] F-fjof S50
HE o] 3507 ZZE 4 Q= SYHA TEto|H(universal primer)E 1195l PCR $2&
oto] WBE9] &(genus) T Fspecies)Tt Z2 AT I £7E oh= ol 82 5= Qirh o]
A "HPHL 16S rRNA F-AAF B9 S5Z01= NGS WS ARE-517]9] amplicon-based next
generation sequencing ¥Holgt1l B2 thE f-F 0 2= FPoloA LAE = ITS IS, ¢4

AE2 18S rRNA ¥ L ZE3lo] HAjo] 7s35}}, o] v L E3] o129 ngE 23S BEAs)

|

s

= vj wabHoltt. 168 rRNA 42 B vAlE F4o] BRg soteha, 7 259 Aoid v)
29 34 % 9tk o] £ vwA AR Holn, w1 FeFAQl ATE A 4 et

2. 21 HEH=S AR

A6 WEHs Al A (shotgun metagenomic sequencing) B2 AZo A &3 A4 DNAS F

A1)z Agstel, 2 2242 ABAT 3, olF olo] o] AF Yol EAsks BE WYY §15) 4
A

WS At AE vEbAlE A4 SIS 168 RNA S04 2ART o Zo] Qe Hus 43e
% Qlek. AR QAR BAT 4 A7)t A ofujet vloels, o], Sekau], uhee)
O 5O TRt U FES B A8 5 ek, E3F, B4 02 §A7 Woluk F U4 B4

2 3ok 4+ gho] atal Aol f9 f-83te. A, AbA ebis AT YL ARHOR &
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51 L g ‘
61 L 4P |

SHOTGUN AMPLICON

3. HetX AN HERE 240 &8

%3, metagenomics £4& £ AR AR} HAH ] §H
A5t B A 5 9tk oS B8] AHe] TS o, HakAQ) ARWL AU S e 7]
2ARE AZ 4 AT Metagenomics A A Hojss udE 2o torde BAsE
w83t B0lA AT BES Bl 54 B0lA BsE g Bxel 150] 4
S248-2 molt 2 9ltk. o]2jd ATE BA L HoN e WA 232 7

=
T2 Wk E3, metagenomics BAES Fof B WA 15 A7 4 gom, FYARA
FA% £7E Ael 23 90w, et HUAS Adsha A AR 4 Ak THsHS AT

4
ok RSl FAE R, 7129 AAORE Tt 4 Pt 1YES 45T 4 Ut metag-

enomics T4 o2 AW AT} A, A=) T2 7I94E T AR dFHH
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1. Y QUM O= SUTHEL HE BN

©

HA A o AR AE E4(core genome multilocus sequence typing, cgMLST)2 Al
9] A4 G812 core gene)E 7IRHOR o A B4 7oz, AYRAA doleg &-85to] A
49 A% 4 It TAE DFAIER upotdl 4 Qle Eoltt cgMLSTE 7|1 multi-locus se-
quence typing (MLST)] 4= e, 2 719 5-¢A7|F(house keeping) FHAE EA451H
MLSToF 28] 4 A AAE R Stk ol ApEet o] & &3 Bt =2 £33
AgstH, 55 Y F o] AFRAY #5 o5 FHSt= Hl §-85H cgMLST= A7 A] Al
HA(whole genome sequencing, WGS) 7|¥I0 2 sto EX &9 A4 AR A E
o1& A ¥ P A(allele) HE W] 5 7He] -4 XfolS EAgict

o £9] B2 #FoA REEH, cgMLST A7|uHscheme)= o|&3t SHAES oz +4
"t} dE £091, Listeria monocytogenes®l tht cgMLST A7|vk= 1,701709] A x5 =3
st o] 5 FARE 99% o9 oA F5F o= THH,

cgMLST&= WS E AetrAt 24 YA AlEsH A7 s Hejo] 528t
o}, o] 2 7]& MLSTHY ¢ B2 F-44 915 Zobsto] o= 7t v Bl
e £ 75 7HsotA etk E3E cgMLSTE= Tlol &4 9 23 375 A% #E8H 9dH
= A5kl A4 7t HlolH Hluet F2 golsHA gttt o& 3l ¥ 9] Hut A =+
I, A9 DA AAA oA EAY Al FEchs ol A Ql = E8E 4 Qi

o
0l

=3

2. HEQUH H2FIIEE 2ME

I

AA-GAA GG 7 E A E4H(whole genome single nucleotide polymorphism analysis,
wgSNP)2 HA| FRAAoA & A7) P /J(SNP)Z AHote] YA Q] 544 ¥lolE EAsk= 1
oo}, o] WH-E AGHAAEAH o H(WGSH o B)E &-8-5to] HUA9] 144 Zfol& mij¢- Al
SHA| A 4= Atk wgSNP 412 & A7) 29| Aol& AEsto], AW JotxAtlA F44
73 T2 851 Qo weSNP 24| 71 & A2

A HArO) vlg) B2 TR HUAQ HA FAA(: 2H

=1

nﬁ

©
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BEEWMY

b)2] 90% o1’d& BAT = 31, o= s

A 2o 2H 94 Wolo] Aubael S wordt 4 lol, 7

EN
19
o,
1
12
N
B
2=

wgSNP 49| I A| A A4, "lolel AdAfE], &= 4] v, SNP =&, SNP 2H
I Al 71e2 ol-83 Al

FAA AEe FESIAL AlEA dlolHE BE st F2e It olF dojl floHE Hx
Aol w5t} SNPE AEstaL, A= 4= Qli= SNPYHS Adsto] Al54E Adshl §-42 B4
£ 24T weSNP B4 M= B 7HA] SA- T ajAkte] AR AA, diEFe] A4 dlolE
£ APl BAStE ol &2 Y s A2 A4o] a7 4, 24 Y Ve 229t
7b d sttt ol of A+ 1] 23 vl E JoloH sk, AFALE =ol= vl Fasit AA|, 2

wgSNP 42 Trfrt 4ol gotAte] 452 o= A8 vt £3] 23, Salmonella,
E. coli, Campylobacter 54 WA 7+ Ak WAy Ak &40 9-835lt}. & E°1, 20159 5H
2018Y7HA] Ui 47 chstaof A EAeH A4 A B Aol A=, 7129 spoligotyping R 24
FAAZ} mycobacterial interspersed repetitive unit-variable number tandem repeat (MI-
RU-VNTR) AP O 2= ) F2E ST &+ ilou, wgSNP 242 53l 52 Aol ot
At DS AL 4= AU WA, dish 7F Hed 2F {7392 #o|7h 2 2ol HRAAL, o]F F5f
370 distaof A TAY R Ak T Al A= Aol fle2 ERlskinh

wgSNP 2492 cgMLST9F th2A H|1g J9&
&S 7INo g Sto] B § w2 72 s SIS 4 Aok ol e weSNP A Y
Y AetRAbo A - F-87 EFE, 7]EY FAT AARIELT 52 SRSt S AlSRt o]
S Bt 4 ARt duk S vhefshs dl 2 =l HH, o g Vo] WAy 257
o]0l o] ujz} 1 BEEL B ol Holch
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3% 2% IR G5} WEsbEo] Rl 270 YA FYSAL AR o] F, 4 ¥ B thep
3t ehol ] WP Sl AH8H YTt F2 A8 E WHERE WA AN GE(PFGE), B84 PCR

(rep-PCR), 594 H71A < BB (MLST) Solth

1. PFGE

PFGE ¥Plel A= Al DNAZE A5t fo] ofs) Avkelx, 1 Aak2 45 2 DNA £7150] th
o 17] WA o] 88 A7)0 wet Belgic). 7 250 A3t WES vwstn, 4R 1ES A8
57} Blo] QA QEAS BEHIT o] Yl FEE 7o) s Wo] HE3) thd $-8514)
o, SAAL BU% s Ee TS tekdoln AHo e 2% 4 itk £ o] 748 A

Zbo] gol Ae|al(FH 4 3¢ o), Aol WAFAL Aol Ak Aol Slrt.

z 19
E
¢
ﬁ
o:.:
ox,
ot

gt 8-S o] &5t Al = 11-R-9] genomic fingerprintings 2/ 5= 1t PFGES} vE71A]

2 ol 7le2 #F7t ve o0l £t Ag HoiE W M F8SHARE, AR EF A ARHE o

3. MLST

MLST= ti=F 77] F=9] housekeeping -F4AFS] 400~500 bp 7| E-& vt} o] AES &
7 Zeo|HE ARG S5E &, SEE DNA 27FS A[AAste] ZF |04 A71A DS =AR
7 AE 232 759 A71AE B9l sk, o] £ A AAR R #ESbE ] ik A
FRAAEA 0] 7Rs A HA], MLST+= sl Allat w5221 A F-234] A/ olA A8 SLet #1312t
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Q71 LS ARESHo] AFFE A& 01AR] in silico WA C.2 F+&0| 7HssH H ATt ESE, AR
AAZA N A= Alt] AAFAA S| 714 BEA] 0] 7Fs5to], MLST ®iiollA ARt o g AREE=
7709] housekeeping -3At] A=A ¢kl B B2 F7]|AE Bo]g Aol 75ttt olE S0
A 2K core genes)Z AT ARG EE 3 719 AXE ol-&t AFRAAEA 718 MLST 3+
2 MLSTY] SiF=E FAIATL. 0] 7]&2 474 MLST (core genome MLST, cgMLST)2kal
E2H, H|aof| ARBEA] o= AR DAL = U= A7IA D HolE w4 & AN JA FAA
vl aof visf A4t A4y} A A Ao] & a5k, thE A7 E A8 7T R AAE B
A o U= Aol Ao F 2ol AFRAAEA 2] 7HA 0] A-FAAHEA], FE521 MLST i 2]

&2}l W2 E7T iAoz EojAA =t

Jo

s
=
10
U
S
S

1. AZQFEQRAN. RIMICHE7IMSEM(Next Generation Sequencing) ZAI| e HI0IGHA] 2 B o
K

2. AYueld HgEHEMT MaEM0L AFS], 852, M=, ofXTl, . MERM GV |IMGEN SUALAY

(wgSNP)Z S5t Zat TiTtego| 2t ] FAY. 2021

3. Chiang AD, Palmore TN. Whole Genome Sequencing for Outbreak Investigation. In: Bearman G, Hota S, Morgan
DJ, et al. Infection Prevention: New Perspectives and Controversies. 2nd ed. New York: Springer; 2022. pp. 223~

36.

4. Budimir A, Laurent F, Nashev D, et al. Overview of molecular typing methods for outbreak detection and epidemi-
ological surveillance. Euro Surveill. 2013;18:20380.

Hu
HI
1x
B,
[
[
oy
=

N

I3

5. Dobrindt U, Holst=Jensen A, Johannessen GS, et al. High throughput sequencing for detection of foodborne
pathogens. Front Microbiol. 2017;8:2029.

6. Gilchrist CA, Hewlett EL, Petri WA Jr, et al. Whole—genome sequencing in outbreak analysis. Clin Microbiol Rev.
2015;28:541-63.

7. Marchaim D, Nutman A. How to: molecular investigation of a hospital outbreak. Clin Microbiol Infect. 2019;25:688-
95.

8. Pallen MJ, Robinson ER, Walker TM. Genomics and outbreak investigation: from sequence to consequence. Ge-
nome Med. 2013:5:36.
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HiAlo] AH(Z-2 A= Adshs 582 S745ks A #oll= AHeffectiveness)2t 5 (efficacy)o]
ATHYG 19 ‘effectiveness’@} ‘efficacy v W% THE 7igolojA o]& & f-Euytat Y2 ‘Faab=tal

&olz ¥shd Egto] A7 FZoll= efficacyE Asolztal B2 Hsto] T2 &0l
7| M & effectivenesss= A3}, efficacyw= A5°]2t A5, WAl F-5(efficacy)= T2}
AARAAE 259 gRlo] A FAIE ol dHolA S4H WA oot 54 WAl
AN = F2H1El = Boto] WAl T Bl AlGEo] W] A4S 2ol ar, ¥y
o] 5 T FAISte] TS| wimof| o] FA Q1 Aol A o] ¥i4lo] A offfsoltal

]i}

s
rlo

%0,
K

1o
i

1o
juk
o~

w
-
i3
oZ

T 5 Qe ES S T Walo] ARS|7EE ] o Z4Hct Aek alo] AgkEw A4 A
BT A ABlo] AFSH 77} ek AAABIATE GAPAH] ol At 4, AL =

rhu

7148 E o5 AFS] 9 7150] HEoH Fo] 2, X GAEuitt of 2] E4Jo] o2 FAANA|(re-
al-world)o|t}. o]e} 7+ F AN A oA ke wialo] A oulsd-S WAl F3Heffectiveness)gt1l
st A ZoA S E A H@ES)ET 34 BA SHE. 2y BAIAIT 57F & AA| WAl

2 A8 2 AGAslol webd FFRAFHOE FAT AL YA S8 WA T
Bk A GARRIOIA S WAl ETtolet. 5, YA FAA A AP, YARR, A2k B

Fol w4l 2AE0] £ HE ol YA AUs] BAIFE Zo] ofel9r] A4 Fysta 1
a5z ulolgl A 54, COVID-19y50] M4l 45o] Al Fake mX)7] whio] 1|2 A1slo]A
A19] 234 2ok Siek & A AABIo]A WAIQ] ks WAIS B Aol ATt Lrelks o] of
Uet grreelof] olai WALS ot 9 Aol AR Lehdth, ol2jat o]-§ tEo] W Lzlol 4 Algt

o] 9ol w2 A S)& A ARl = EotE| o] QLo A AQAS| oM 9] HE-2 wi4le] Hat 5l 5
Ql
el
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ANE HEeRIATS Sot AIAMe| Mteno| 2 | HEEAR U

F WA10] A4 23S Brkst BUE PSR AAS 253 9 ol folt.

w419] F}o] gt Golzo] WAle] JaH(mpact)o] A=) o AL WAlo] Q1FRIT AL &
ofc}, Aol I ohfet s AT WA EE, oS HE} olo] of
3 B 5 Thorst a9lo] aigelo] gl

={
0
oft
o,
ol
i
)

R WALS T Aol o g Aol wshH Wel § Y FEBE FH, B %z
UiERdI), 2, 412 9o ARl oF e AlRte] W E(rate) E AR H(risk)S v sk Ao]n]

(RU_RV) =1- Rv

2] 18 VF= =
v R, R,

=1-RR

o714 VE= W4l 83}, Ry} Rvis 217 Bl A3} WAIFo| A o] AYE(ES IHE = WA
)13 RRE A E(relative risk)olth. &, MAIS] Avt= oH4 02 (-4 A )= 49
Hr} o] A2 IS EAGLE WA} HW ALY Y ES & off 7Hset 4]0l whef, wAle] gyt
Aal7] Yot AH -t 27t A F(case-control study)S $HUCHH o 7| A
ratio, OR)7} RRI} AN A= 221(Sld Aghe] g Eo] 10% PIRte. & Wopof ghth) S whEol= 7
5, ARt 2t Aol A o] WAl B W= ol o] A3 o] R EH

i

=
=

1

N
S~

4] 2: VE=1-RR=1-OR (&, OR=RR% %)

g SoIA vt 22 7MY AEIE HEA 507 o] A5k o A AR oA 209 ©go] H-
T PSS Bhal 307 F2 AHESE ShAl ke, 19 o]Fof HFTollA= 100, BlEST
A= 600789 w7 wH LA LA JTHAL 5P

N
-
w



CEEAME IS | HSE olguEne cayst
BEEu
E5-1-1. S0 ZHS I8 7k At

1023 2YE

I B L

HALR 200,000 100 50
H| AL 300,000 600 200
o oA WA FINVER= tht o] AL
(100/200,000) (50/100,000) . 1 _
VE=L- Ru =1"600/300,000) -\ 200/100,000) 407>

EE= 9] dofA HAHZ(=)2] A== (50/100,000)/(200,100,000)=1/4=0.250] 2%

WA FI= 1-RR=1-0.25=0.752 AXFE 4= St} o]& %2 TdohH HAF = 75.0%7F Hrt.
3. Aol XM S ZHE et A= M=t

A GBI A w4l A= HolAR b= Zo] ofytt. WiAlE g2 Al digh
Ay g ays X‘@u&ﬂr(dlrect effect)=hal SHehd, 22 A ARSI WiAlS s AlE A5
She Al A e sig Aol Hiet o &) el=H] olE WAl 2 EvKindirect effect)
2kl gt o] & gote] AR (total effect)Zal ShaL, QIFH9] AR /o] MAlS HEFo=
W A A7t Fdske AW B A9l g4 AA & overall effect) = FR¥(impact)ol2tal

s,

HPAEA NIEMELEE)

PN |

EETE

A2 lla

CHSUEE)

ST Ilb (REH+2HE BUEE)

JE 5-1-1. XSAFR(0fA eilof RFe L, ZHER A, eAR Y,



1 5-1- 1004 Be] 3 A SABlolA AlZT HAIZo] o ETkE Wwshe AS 2w
£ 2457 gt ATAAZE SHETEA D). W10 LTS 1] AL HAEEAAL &
Wt A|2JAk8]0] WAL} WA SARlo] ofe] o]0l X 4] ek X oJAlsle] IS, MR v
S2)0) AR vl wstolof FTHRATAA [la). o] S9| £7E A5 FARTE BL % AcHR

A 1Ib). E3E A0 AATE ZH5P] AedE BAAEA] ST ATAE 1A
© AT 71 PYEL W] AL 5 ATHATAA T, o] AA LI A4S o FHFA
gJo] YA wiE HolFt A/t Hid WALIE S AL 4 ATARY WA HEE
o] Wastch. oo} MR AYnT (HI LI} o5 PO o]Folx] YALIE HeAGEe
HEolRE Fojok 2471551t} o] Ao] FA AN} WA FTe] Fololtt. of7]4 & 4 glxo] Mgk
welo] ojg isle] h st AR, AAEINE 2H5l7] HAL S WAle] BEARo] o)
A4 e Yz QI7ATo] Wasitt

4]

3 SHE A5 FEIATAT R gol AHEH= A2 IS E A (cohort study), AH-tHE

Tl (case-control study), AH]l BA-S/2 A case test-negative study), AH-ZEEAF

(case-cohort study), 7FHEEZZAL A3t(thousehold contact study), A|AIEEH A (time-se-
ries analysis) 5°] tHIEZ |t} T T EATLL} AHE- 2 AT 5 7222 IstA1L4A 9 £H79}
Jof disfiA= A1 A7 A28 2] FotA AN S gt

ol -3 HH(population at risk)ol|A] = 7}o] u}
ABEE vlok= Aot of7] A w10l BIt= 4] 1S ARBRITHZS, VE=1-RR). A GAE] A= HE

R



SIZARE WS | 5T oS st
Cam |

tH 18

Qolu} 7| 7to] Attt} T2 7] wj&o] QlA](time-person)E ER & ARgslo] HHAIE(E, H
L) A4tst= Aol vigZ sttt ojuf = TAU =2 YA E(RR)E AAtste] HARTE
t}. HkoF S-S A E(cumulative incidence)o|W W E(attack rate) 2 S AThH
-804 F+5HA] H AL o] U AAEE ol-&aiA MAars T3t T8y ol=
Q7+ #E7|7ol thE A&, MY Z2ER] B9) SHEEE o] &8 AR Fe/dol E
(A A "t AA| A GALS]= 7Rl 7F T 7| 7to] o th2 1 3T (censoring)©] &5 &3t
Ao, Zk 7|19 Aoyt 7|4 A 7 Fo] th=7] ol o] &2 BT 2T F2AHH 9

A
ol o
b g

o

=

—}

HRYL o] 85to] ¢ H(hazard ratio, HRZ ATSIHES 245H 297wl 98] o] 4
= WAIRTH: VE=1-HRE St AGAslolA 0] MART 2L oo} T o] FA B
gol o g3ttt

H 5-1-12 FAIBES o83 WAla o] 7 Allehd i 5-1-2% YAYUEE o83 Alg
o] A S Uehd Aok WAl vl Ao A T F Qld o g WSS Al4kshd 242} 100
I 026787 1.277°]L, o]wf RR=0.26/1.27=0.20°] Hr}. wh2bA] WAl §3h= 1-0.20=0.80 5,
80%7+ Tk, oluff ¥4l a o] 95%A1 e o] S Jitt

s o N T
A 1,354,320 35 0.26
HEtA 658,646 84 1.27

I

I 5-1-38 TR 19799 A 9 thehE el SEASC) WAHS S T Bt el
712 274 Aolth, TRASS] WA|Ho| ot 2T WAETo| X gon] WA AT JFL F

N

£ 71448 5& BAslel FARYo R BAAYHE 78 ATjo|t}. o)) FRHFFY) A=
1-0.52 ( 8-0.97)1=0.48(0.03-0.72)°] ¥ o 48%(95% CI: 3-72)7} €} FAE A HET L2
22 vFA 0 2 54%(95% CI: 23-74)7F et

H 5-1-3. ZTSEAT0A AHH|E 0|Eo10] MM SIS S-S Al
523 Sil(o5% L3172)
HlSAl TS TR0 HE i

oY BEZQA ED) 0.52(0.28-0.97)




HIE BUCBIORE S5 RIS HAIBTIO| Y | SIZAR B8

HEWX

e & 2IH|(95% A2tz

SAH HEZEA HE) 0.45(0.26-0.77)

F| o] AYHF ol EHo] A0t AFEY HolEHo|AE AASA TS EATFLAZ WARIE
St A7 @ESHA o] FR AL = AL BRI, 23F AARE o] &3t Aol = A=
S0l et 22 ofsiet ARt AFEA|, T12]al o]of| B EA R o] S E ook gl 9
ofAf 4x0t8] HFto S BYE BIFsH] flste] Syt oS DBRF A H AR R
Alsto] E4FE w 5|2 HFZoNA HHolu Fold 5= 7t 2Folgo] ¢ HWo| #EE
o] B E7|E =t ol HIFHETY =m0l FEH7E STy 2A th=7] wfZoleh(
Sohn et al., 2021).

1
1R e

i,
Mg rlr
ol

A Z AP E 5= A -t 2 A (case-control study)= AHT} v A LS HA F
E0| A0 HAIS URFE=XE ZAFSHE GuFak(backward directionality) 17tolth. T35
EAF7F WA RS WA yEsto] WA} Bl AF-S UHral At whE BES ote AW
(foward directionality) Q71 A3t vit] E44& zH=t}. o|2fgt 4 wj&of AH-ti R Aol A
= IS EAFR Z2 IYE 540l EVFeSHL, 22 Al dt 2o A9 A FFET L 4 3
Al Het. B A -t 2 AT A TR0 M3FH 0 & F9tE o] Al7tko] Agol whet AlTtet
27 555t AFA A-Hprospective study)= NPT = AT AAZ @2 HFA AH-thx
A7 SR E AL Yok ARt 22 AT B 99 A (retrospective study)ghs F8-2 3t
AFEA A FF/d(directionality) @t A7 (timing)e F-20HA] Xt B4 2= 27Ol AH-
WE2FATE AR 718 AFA A7} 334 A7 BT 7hssit) ot Rk dol A= HEEA] o
R 7HsSeHA 1A A27 A2- 9] et AAH X,
A -t 2 A9 eSS A 9 (case definition)d tZ&279] A€(control selection)ol] ZA|
Fok WAl g v S PIRE AR-tl 2T ATFolA S22 tiRato] 7PAoF & 542 vt

)
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o« ARIIEE A EACl leEE fe] ook
A S Aol s Argoll ARl FeFsfiof gt

« WA HE e BARle] HiEto] A Fofof qit.
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“'of_..AME% | HpE odESEe| Sgst
E—’F—IL'IH

+ 9zolg 9 HWiAl HFol tisiA A2 TL HEdE 7HA ok et

Ape]-tj 22 Aol A 9) Male] FI= 4] 28 o] RAUTHE, VE=1-OR). ¥ 5-1-4%= w72 WAl
FE 24517] gato] ofg] 7)3ko] Folgt WU7|Ht Ael-th2EAT Ae] g Holth. o] A
65~744] oA MAI] TT} 57.4%(05% CI: 19.4-77.5)% S-0J5ht, 754 ol Aol A Al a3}
7} 6.7%(05% CI: -73.9-40.9)% EAH 07 $olaix] e AL & 4= .

B 5-1-4. 7R HN0| A RNl I olUET 55 AR

=k R

65~74M 0.436(0.225-0.706)
75K 04 0.933(0.501-1.739)

3. Al AA-S8=2 84

AFl) AR AT case test-negative study)= A\ A AT} SAA 1A B ALSE
£y 59| shtolt), o] AT AAL 7V EaiA o] fElE ABRAA MAET 2HE o= Sl

I8 a9¥ % 5-1-29F 2ot

Influenza-like

illness Cases

T2 5-1-2. A2 ZA-SHR CITE 013t AIB2UR HAIO| BT SHRAT| A

o] AT MA = 1H 5-1-2014 E= AAYE 7| hE BET AEFAR FAA K influen-
za-like illness, ILDE "2 ASFAA4 AAHAEZF A 52 PCRIE FHs0A T30 =4
TO 8 Wil A AT ST WA RS FASto] @ 28 Ftoto] A RIS S45k=
Zlolt}, JAEFAA FARAL: LA 31 713 T Q15F-E(sore throat)S 7H AFgO.2 o] ]7]
ol QIEFAA} o] @]of] thefet 2&7] Hio|2|AEo] B2 S42 4o & AUt wEhA o] o

O
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I 5-1-5% 2016/17 &7 £

S autal §Y7|uk o ZE 2 .

72 593 Ao Yo I AEFAA GAAANA A A2

O 1o = = = QLN ﬂ

e e %;1;}. j 710] oigt 2t ol WLt ILIgkAol dhafAl Al jé N

23 SATOR e F 27t s HAgFoing 8 TesEE T
OR=0.5520| 2.2 o]} Q&% HAGEA TS el Aol o] &

S HM]UH ﬂ%T?ﬂX} w419 g3k 1-0.552=0.448 5, 44.8%7F Htt o]n; -

= o WA} ol e Avt ek B WA AT RUE YL o Lﬁ o o

3& dole Mol g el

o8 ZA4H )T
T/3E B7|Ho A o] }HH o QIZFAA} WA g S KUY E st
R 5 =2 0—6 1 O]E]'.

4. JIAHEFA ¢

e g (household contact study)= AEEZ7 A (transmissi
;-(]_H}; E'L sttt o] 'S A 7| WAt 7S 5hue) nYy IS ER 7]_2;ISSIOD prObabilitY
7; HE(secondary attack rate)& Z4sto] v wsh= ot} z— 7};;0}1 Zy 7HE Yol A 2
9 2 WA gre 7l 3 s ek 13} 2y -5
Ir0. ZHL o) A 9] 22 E T} WhAlS ThR] oF2 THte 01]/\194} e R

S} wholt}. o} gAlos wasid 4] 33} 2t

N
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 uumiuza | wsyomusedemud o

vaccinated infections

] 3: VE= SAR, _ 1- vaccinated contacts
e SAR,, unvaccinated infections

unvaccinated contacts

A 304 VEE HMAAT, SARC SARE 77 vl S AE LAY oAt ES 9y
gt} o] A+E YoM 7Ht W A& Auto] gt ddg AxAPE Qlofof gt i 5-1-6
2 5749 7ol i ARG 7ROl AME R 1A} AtEleF &S /T ES HE R waEt b
T ol 1S BT Aol of7|A MAYF 7 B 89QlY o] F 1o HAsto] o]
PEEE-2 1/8=0.1257} H 1L, H|FFol| A= 8/12=0.667°] Hrt. o|uff F4]& o]-8otH VE=1-
(0.125/0.667)=0.813, & 81.3%7} Hr}. o] Wi WAlo] Huptants 4T 4= qlom AL
A7t HUA] F 5 A GAS|o| A =83 AF-Eo] HTol| = Ald BE 1 Qi)

{r
0o

N

H 5-1-6. 7HIEEXAL H119| THIARY

IR} & HAIHET IR & SR} &/ HI ST &
1 0/2 2/2
2 1/3 2/3
3 0/0 1/2
4 0/2 1/2
5 0/1 2/3
=7 1/8 8/12

5. Al-2=2EA

i

[e)

AHE-ZZ EA+(case-cohort study= FAIAA AEE E-&oh= HHOE AT d ¥ (screening
method)o]2txl £27|% gir}, o] HE IFAA|(F, ZSE)Q] ATHFES YL A W o] 25
E F o)A BT FHS Aol A Y] RS ET Hl ok Wlolt). o] FA| 08 HHSH
4] 49} e

pcv [ PPV
Al 4 VF=1-
VL [I—PCV)/ [1-PPV)
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Al 4ol|A VE= A axt, pPCVeE PPV 242 Al AA| QI el A 9] FFEoIt. AR-3
FEAFONA AitE= Ak ORel7] Wlizol 4] 471 ™ol Hot. o] AtollA g sfiof sh= 2
THGY AYERE WAYFTEo| HEEE AYHE F3lsfo] Bl stofof 5 o]} Zo] thE A3
9] 8155 HAH] fsiA= o] 8Rlo g F3lste] EAsfof 517 fizo] wHsE A sk A
o] A g2 Ao] ehdolrt. ESt AT HFE] S =AY W2 1 o] B o R ST WAl
A= AgolA "ol 4= ks Ak ©hilo] "o 12y JISFAA WAIA Y A+ HESE
o] Z A Sl W AEFAM TAS S ET LAHH BEE Al4bo] 7kss17] wizoll A9 AAIZE
o g MAanE HYHYT 5 drk= 7o) JlojA fH A olA= I-MOVE Z2HEE 534 o]
WP o g olZ Rzl WA g S RUE sk 9lon 1 Aut= ujd Eurosuveillanceol W E 11

outcome

Before intervention

lintervention

Difference of averages After intervention

1

time

T3 5-1-3. 58 SHA(IE ST HLESAIR) S STFE7I0IA SHEH AASE40] 2Q8! 0]

A A G EA A L(time-series analysis)= U59] AJeshz] 2dElg] oton] thokst A/ AGEA Yl
g 7|5o] AMgH 7| A= 259 shel GEA AAGEA M (interrupted time-series analy-
sis)Th &703h T A A A B EAS EFAIE $E of' SAAY] aE S5 sl Y
3o g REY] A 54 AEASARG 0l AIRE QITHA o] o]} o] %of sl Ao A
B=E Hluste] A RS Frlohs W oloh TeshA MAYSAIY] A5 IS Hlwsh= A
< 1% 5-1-33 22 277t k. 1-IA SA A5 Ftut Blwshd 2oz} ]

fl

5
i
R

2
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oA AR FA o|FFE A& T o] fastal US| "ol dAI=E SA7E flHEE o] ¥

0] Zols PR UG Aolth. Wb Bt PAEA AT B UAE METO R o
AEARI0) ATk SHT 5 9, oW AHSEE o] WA AA YD EAoltt.

2 NIP introduction

20

. f\

. W\
P s |

NNV ON OOV OV OOV OOV OV OOV OV OOV NN OV OV N OV O OV ON OV OV OV OV OV OV OV OV O N OV OV OV OV N OV N N OV N NN N NN NN OOV NN NN N NN N o
D000 OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
slelolelolslololololololelolololololololololololololololalel ol bbb bbb U Wb U U D T VO VO v v v v
OOV OOOOOONISISINISS0000NVADADDDOOOOOO s s s v v — ANANNANANNMMOMONS IS S S OO0 L0
[slelelelebnclelslelslielololololislslslololislololololislslololobyclololololjolololololislolsloloLiolololololjslololole b
TR MO~ MONO e MONO MO~ MOROD e MONO——MOND— MO~ —MONO —

2l F—1-—, Al O HO=Z Ol|s S{Z=0| 2IH HIAHE ~ L5

j-:u5 1-4 65k| 0 (=] Ll O'lA ]H |_—E |_||_|'I[ =Z2oc—1 =2 EoEzOO5 2015|_

5-1-7. 20133 65M| Ol Q17101 PPV &S &

o
L
24 21

S tfent | SwEror | tvabe | PrOOR)

Y = oSS TS Halof thet HEXN AA2

Intercept Bo 3.342 1 .032 3.24 0.0016
Baseline trend 31 0.061 0.018 3.29 0.0013
Level change 8 2915 2.215 1.32 0.1908
Trend change f3 -0.3342 0.1424 -2.35 0.0206

EX: HEH FQ HE 4SS LUF0| 3 HB T A HA HYZ| 2L 210X 2016

A AAY B4

FE 654

of AR A&

of HF#o = Qg fdFol %

ARIMAE o-8°F 24 AALRAZ

=9 o3 2ok 19 5-1-4= 20059 1€98H 2015
¥ 12970 YU AT HEFY BRRS AYRIAROA F2
ol Q17 AFFYFPPV)Ol TG EBA O] EFFE k. TejH o] FFAIolT
A7 0] AR A ANBALR)] Ak ARolHE
sh9le W) 3 5179 22 ANE AL % Ak o714l g1

3 Aole}. 19d 20134

A £ ol WAy

39 e So2 AS7t F42 folg A & % 9lrk ol W4l
A& o] Fo] w10 A 2

¥ 8350 S7FeRL AAES uidtt. &2 EoJA B3= HIA
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59 oo WAAFO R S5 F25H o] AL WAIES o]F w7 fEBo] FadAE W
AL oulgith, 2, MAALQIY B wQlolA] M TR BEE] WAFo|S ALRAR WEAT A
ol}.

/,
€) v

07| A= wWAIS] A adt 7R Ayt A AT, AA BT o] gk oot o] F7F5h] gt A+AA
£ 71&SHaL, FAIAR] WMASY AFEAR ZDEAT, AH-t 2L AT, A BA-S/E3 A
AH-ZZEAT, 7P EZ AL A, AAGRA S 0§63 A Y 5= AtEle @A 705kt o]
vhol| &= 78 7S E A F-(indirect cohort study, Broome method) 59| thofet #2<Ist oL HHo|
WA 8 v} g 7tof| ARG
WA aTO] 4L FFHEAHH 02 w4l 850 S ET Fa5ith 1By WAl G52 WAl
Lt AA| e o]$of] A HArS] a ko] S42 AX
=& AlQJetiles & YA &I v vl=oly fFHAF oAM= ASFAAA T v g WA} 53
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A= ob}, v Sest ofito w Salshs o EAIe] AEHE Beha BUHDSE AL 149
e} Setete] MAlALe AX1SE s AFe 34 B9 shfoltt.

1. R BECITS S8 WAS Tl Byt 20251 TR0l MASAME FEIt ISIFY KR, 2025,
2. FBH, B0, QN 9 . 5 %t 4T A2 HROIFHOI. 2024,

=
ECDC. Lecture series. Applied Epidemiological Research for Vaccine Preventable Diseases: Vaccine Effectiveness.
2012.

4. Farrington CP. Estimation of vaccine effectiveness using the screening method. Int J Epidemiol. 1993:22(4):742-6.

w !

Halloran ME, Longini IM, Struchiner CJ. Design and analysis of vaccine studies. 2010th ed. New York, NY: Spring—
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er; 2009.

6. Halloran MEH, Longini IML, Struchiner CJ. Design and Interpretation of Vaccine Field Studies. Epidemiological Re—
views. 1999;21:73-87.

7. Rodrigues LC, Smith PG. Use of the case-control approach in vaccine evaluation: efficacy and adverse effects.
Epidemiol Rev. 1999;21(1):56-72.

8. Sohn S, Hong K, Hwang H, et al. Paradoxical health care utilization patterns among children in Korea who did not
receive mandatory pneumococcal vaccination. Vaccine. 2021:39(7):1096-1100.
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L

d 3 S (promotion)stal, A3} Aol oY (prevention)stH, 17 ¢
Yo g HE FoFET X JASE HS(protection)dhs AL HA BHE 4=t} ojdl BERE A4
5k7] flsiA = ol 83o] Easttt. weha LA o 7|Rket F& A7go] 7ot s Wl AN
(R&D)°] " 8star, 7o) 344 S42 245t A=t & /gt =9 ofsjTAA Atel9] §
G20l AMUA 5k asitt Ty A4S d29] Ao 35EA F AT An|A0] -8R
A o] ARl =41, & FF(the public)?] o2t FE glol«= of2f3t &3 GA2 ottt 50|
A7} A2, AHE7, 12 al FEE S A5 HUEE olfol7| & sttt

F)2ol= ZRlat Fete] A7 o7t 27 9 FHof As(FHAFTUACIA)0] BX= FFYe] AA
EoMHH o= AEEAl 7|e3 WA o] T Aug, AnEE 59| tHlo|AE B3 A HH Y
H-E Shit A4 wHolE B8 AE A Y, 5 At 7HHE SRk 221 ARUE S 3
FE 5 BASE &5 tE & o] BHAA HIUH ol= AGARR] 9} o1 ko] AAEt 3
BlE FSteS St 50| 259 81 542 ol ¥alM= Atz avE d o+ §
Al = A= oJnRitt.

BIAQl &2 AL 3FHEA9] A4 750l Aot} FFH 0] Qle] obd A HALS] &
A9 A3 (community risks)& TFF1L, AAA Y& (potential threats)ol] tial T2 35(large
population)o| Al F9|5 FH-5kAL Y-S FEfof tth= FolA, 482 2442 H Aot T 4 A
t}. u]=9] fHealthy People 2020, =4} FAZZ4AE o83 tiv] 47| A8, 52 a3749 &
&S AlF F3oIAF Al AR Skl Qe 350 B EAS S 259 AP+
AgdS AEA gt

(e

Ol
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ASZAY IS | HENOlTERE R
o=T

2 (Rajiv Rimal) 52 "9 ZTZEANA 450 523717 e 204 A% Feo] IFS v|A =
374, A8, AlE) A aQlo] AR o Extetal BIHASIFTHY A HstH A, 7129 FHl A%
}5to] o] 23 RIHES 802N o AFH 0 R ALY oldfctl FAE ol F 5 Yk F
A3ty

o7|H A2 71RA 02 19 5-2-14F F FA4| 1] AojF-H|Adoj HH WS ou|5tA]
Tk of7]of A=A Gt FA 9] S5 AES Bl SREE YU W GA] A% Atol] {9
St IS m|A]7] gREolth kA &5 49 THEA FEHS FrHEAEARE 2414, FAS(H)

l¢)

_/'\_
AJA), STEAIHE) weksh=71e] Fxrte] ofyzt, BAd=, AE7E A, AlsAter €A &4 5 o
&t FAS] ARt I35 A W= BA ] HWeH(relational contexts) EollA] 773l Hhsh o |
0)E Z9611, 12 HE ojd A1y} o|ZojA =9 ‘TS ) Z Q514 TR}

o T

Transactional model
Simultaneous * Continuous
NOISE=barriers to
* Physical communication Semantic *
* Intrapersonal Interpersonal *

~

Context

Field of experience:
culture, background, age,
education, mood, financial
security, gender, etc.

* Encodes * Encodes
* Decodes * Decodes

[Strategies to minimise barriers ]

T2l 5-2-1. A=E0] M Wak B (Transactional Model of Communication)

ET &% FHY FEHS AU &S Walste thadt E94, HEH A G (barriers to

communication)e] 9111, 2%50] Wolx|t= 432 Hecontext)o] FAFEFL BRI} PEF

< A2 9, of A Ao AYHETS St 22A, AR A o] F8IRIA], A A7) E
€ He Al S Tisto] Eolil SR AR ARjte] FAAAIE Tetskal dAle] &% A
< 20 A% S A A2 flt B 8 0= x| "

BOR, TFEAN A48T 5 e &% HAILHL2 ol olFYUS oleE Eart . g &



A28 OIS IR0l Tt Ofohet A5 Sejo| TS 4t | HEEARR s

A A% A% (Health Communication) &Jol= 98 4%5(Risk Communication), 97] &%(Crisis
Communication), 8} £5(Science Communication), 2 £A%(Policy or Political Commu-
nication) 5 ZFFEE FAH A7t AF As SFEU &8 & Atk B=, £259 24 £
SHEO] EE &8 ok At AdEE A7 o 3R HIAA] 2ol (message fram-
ing), FALFEY 44 vpAY A7t AEshs WY AHS(FES-MA-HAIA 2E 5), ofl¥ A

A AFyAelo] FxSh= 9171 259 AT 52 23 35EAT A7 FA7F oty 7] Wi
ol

-

3. ZZELN9 IS WE: “AIIS BE A2 Ay AS0ICE”

Hot

29 W B A FFEA 4% gl AaH AFo] Unht FATAE AST F4

sk Atelolek, 79l Hakabe Aetstelw 49 fol WY WA e AAS Tk AuE,
olg YelAE AF Hrel A A A

o] aabAQl A 5 2%0] 715 AAZH AR AE okt Ak H Lazarus 52 A2} D

sfo] 2AE E8) wle A 917] Hel S-S 9I% 67HA Y WIS AN, oln) ‘2F FA
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Aol tigt g2 FE Lol T2 ESH TEoIA AL R85 = AAKnarratives)i= F7HoIA A2t

3 Uelolu AP e G 4 Qo 1B B4 FRuHowE| oA 79 B} Hagte) Solg

i

2 1713, ASESe] AFE FEso] FATY 1Y &) ojeleg A1, /15S W] olele &
O A4 =913} 1 15 Bo] &I} NS LAY Bk Sk, 74EY B3 B FFH

Aol 2 AEFH 29 Y 14 o] I o] ZZ(advocacy)2 A&l (support)E FE

A
o

ol I
il

313 BT ANE o]k £FL ALY BB AU AVS T 4 ek BOE, AL |EH
o= opypols, HLwE BH'E FAo| £t 12 HolA, 1FHL o2 97]ho] Lol
At AIHOR Hx FES 25 AYS AT 5 Ak, 53, A Yo FHolot FYL g
sk, A% RO W23t B8l 7h el A%o] FESAA PR AokES SET AU B
289 % e

2kt AEH Of3H

PPHRFL A OE /P HBH FFRA Aol ArtE A PPEELS B9 IS
WOl L o] 52 HRY A% HABL FIH WYoRE BIsky, AAABIY A A
Kol 4w vf o2 A A BT ST Ao Fu thpo] PAES B U $20
o =
h bl

8= oleta et

ol

1%
J

.

N

ojw o] ol F(vaccination) WAlS Al Foh= &, & T FAoy AFYJ Q] o] 507k SHA|RE
HlAlo] iRt ZHRIE9] A} oA, TEal AAEE FHE He Ao $a3kt. o] 79| 9
S} OJAFE H(vaccine related intentions and decisions)S ¥ A19] $=&(vaccine acceptance)©.
2 Yeha Pefz 23l oHHE%E #Ho(vaccine uptake, vaccination)® ©]o] At Q1L ko]
AE Fol= A HEE(uptake rates)?] o] 5= w71 WAl AT} AL O] A4 A= T HH

T1Eut o]9F 2 WAl HFEL 29 WHYe AR =M go|stA Hot. HehA g0 s
EXE HE ZE2U19 WA /- 1g ARESQl 55 AA SEURE 23 v w7t
Ao, EEA 02 AFHFo] 7RsRtEl e S 719stAY FASHAL, Yozt Bidishe o %
Fe7t 2A 2 QA EAZ ST Aoltt, AA| AARAZ| = 29 i Eo] gigt FAuU AR
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2 EYST PHE AL FAH TH 718 5 ASH A} FAsIE T5L Tl A o
% T AR YA YE5F-2HFAARCF L), T2 o S Tse BT T
HAZIE S AT 250l 44 ghteh. 29 WAle] thehAs B4 FAS Pk A7} o
%0 o9t e Aol R PAcks EH0) Bist o]o A3 gIeke el wal A1)

AR, 2O A EEo] ASHE L, 654 o4 QI3 714 AR § HeFFoA T2 W)

AL} QIERAAL 9A19] 4] FFo] ALE he|, ) 2o ofse] BelE A B

o @Fe 2w, AARAT 59 AIsk UA| T SENAE FLHA tehbA) 2 % S
=

2 V9ot BA B 58 AT L AA HolS ¥ AukaQl AUt £719) Were vk Bavt
olrt
oleigt HEEL AF FAO Fio] ol S’ FA, YA FA ALS ATUTHL B 5 9
H A~

ot 53], WAl 8ol A=H 7Rl o FHE Ak A olsE a7t .

AHZY gk} ool A 83 i o= WAl A (Vaccine Hesitancy) 7t ot 7H A2
izl WA FA49] Foj= AHFo] 7hsTH e FES vFAY 7195k o), ol WAl
FAE 5719 YA(motivation domain) & ¥, 7]lo] o F sl 2G5S L7AY B
St 57171 Sl AEE olsfd AL ARt ojnff WAl F=41= oE 2K (intention)T} oA
(willingness)g &5 Zgot, AA| P& A2 AHE o (vaccination, uptake)2t =HE H
2 P S d&ohe aRloR e 4 YUt

High Demand Low or No Demand

Vaccine Ref
Accept Accept Accept accine Refusers

all But Delay }Some
Vaccines Doubts Refuse \
Vaccine Deniers

Y
Vaccine Hesitancy Continuum

17l 5-2-2, 8 X H&H|(Vaccine Hesitancy Continuum)
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TRAES WAl FAE B4 FAolH, Aoy A4, TR WAl SRERE v=2A Yehd 4= Sl
2 & A2 ARIHCLE 5-2-2).

o] AEAlE KE HAlE 85k= Y(Accept All Vaccines) ] R HjAlE A H3A L Wit}
= A (Vaccine Refusers, Vaccine Deniers)7HA] Z3§F51a1 115 HiA] A= WHAlS 851 9]
A& #5IAHAccept but Doubts)’, “HE $8(accept), A<A(delay), AA (refuse)©] ‘o= F=
(some) = JHioll shFetet. &, W4l A= ©eo] WAl 28 of Fo] o] B o] th: PR

£ 4 e,

A WA F4E TR BE QRS QU B 5 ook B9 the WAl 49 Ago] A= b
% Q131 webA] T 37k oYLk, o2 Sy stEA Fujol A AlWE A8 24 A7} AN B

118 20| =19 MA0| JHUELH, TS & o 2FS WelAUSUIN?
(20204 10€, & 1,034F, T=21: %)

60.1
18.9 16.2
.
HE FA W FA 20| Z23 Otxl2 BE2Ct
Haes Aot 3L Aot USE M7 Has ER =
(B, F=2 2 (F=) H&& 0l AoIct Z0|Ct
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1.4%, ‘0P R2AtE 3.5%2 SHO=, WAl 85 FASHAU AFshe 2] AA9] 65% 4
oA HERATAL & & THCLE 5-2-3).

ProF MEJHS0| D=Lt HIO[2{A iAol OFMM S AZRY, B E MEEUA FE2TS0| 7HS3HTHH,
HolHAE BAFEO| el 0E S-S £ I-YLIIN?
(20214 2€, = 1,0849, ©H2|: %)
49.1
30.6
11.2

7.1
= =
I
SEAMNEES  ODIT MAEES O HAYES Hrj pEES EERE
oS Aol 2s 20|t UX| & Aol 2| s Aol

2 5-2-4, F2LHQ BiA 42 0[3K20214)

S, 20219 1@ 184 o] =Wl 44?1 1,0167) £AMOIA= ‘T zurtol 2|2 wi4lo] SA|H
H, AFok AsU7trehs Aol JAAY 37.5%7F S A BA WHE, 10.8%7F ohuh 'HA] ok A,
4.9%7F A8 TA] okg Aoz FET Ao YEyth Iy, HF A A9 20219 24t
18A] ol =l < 1,0847) APIAM = T AiE7keo] I 24 Hhol2A W19 b AF

R, BE ARSI FRAF] Hsshehd, ASAME WAHE s olw F5-e AL NHY
Urkrehs Aol obnh MAEES WA eh AoleF 11.2%, “Ah MARES WA 9 Aolch

1}O A=20O
R =

2.0%, REAF 7.1%2, Ao} # K9] oJFFo] HATHLE 5-2-4).

2) ™3 A1 A7)

20219 119 A= Z2UH9 WAS JSFE7Ee] R0 180 et SEAE o,
F7HESELESIY AEHFWEANE FF) A Ak 1 27 ot HESHA] 4 A
ot = 8.5%, AW FFoHA &S Aotk 3.1%, °oF4] Yol giot/& HEZT 9.5%= WAl =8
OJgo] IAY §l= Hl&o] =4 gorth. T2t gt off F<QI 20229 114\ 184 o4 4421 1,000%)
FAIA = 7 AR A7 QS W] FFOFFollA ohtE HE oA ok Aotk 22.8%, A
o FEoHA &S Zolt} 5.0%, °F o] glh/& B2t = 6.2% 5 AA9] 30%
48 9Jgko] UAL Q= Ao g Yehgth(1E 5-2-5).
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_’__,_L_O

232



0z
I

M2 GIYEE A0l tht Oliet 25 S| the

b osE

DioF Qo= MM LHO| 7t T2Lt AIFE MU QICHH, IESFS HuHyLII?
(20221 1€, = 1,000H, &2: %)
424
236 228
5.0 6.2
BIEA| Ofote ofote Hj OF=l QI&t0| QiCt
HES Zolct HEY Zolct HESHK| 2 Zolck TSSHR| 42 A0ICk [ 220

77 5-2-5. T2LHY ¥l £8 9J5(2022)

FAE s 5 B4 Ao A9 21419 - E o FAMNA o £ 5 YERdTE
20229 29Y 2550 1~68Hd of59] B 1 113,450 tiAto 2 A|gst A A3} HE o 9o

U S AARL AF2 28.9%, HE T o F AARIL A2 22.9%, HS AT 1o of]

A HEA7]A] G AL 38.1%, ‘LEAG/SAGHA] kS’ 3.6%=, FraletH HAQ] 93.5%7}
Al FA S EARIHE 5-2-0).
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H2E HUTE 20l thet 0feHet A5 42| thS Lot

AISFATHIE 5-2-8). o] BEl2 7|Q19] g AL} 91x]9] 22l(thinks and feels)¥ FH 2] F3¥(social
process)°] 7}Q19] &710] A2 1, 1A FAH & FFH 5717 AFHT Ho] = ARE

ojof|e I 3ol AflHE AR

a8} g

B)el e vk gt

The behavioral and social drivers of vaccination framework

Thinking and Feeling
Perceived disease risk

Vaccine confidence (includes
perceived benefits, safety and trust)

Social Processes

Social norms (includes support of
family and religious leaders)

Health worker recommendation
Gender equity

7 5-2-8. MAEA7 |72 BeSD 22

2) Betsch S2| 5C 2

Betsch 59 5C 2E(The 5C Model of Vaccine Hesitancy) @A AAEA7|E 52
A Sl gt A=t 9
Z(Complacency), H&2] He|(Convenience) & L5
A9l Al4HCalculation)¥ 3=

A7)EI 9l o] REl2 27| =

E|loL, o] % o] 5-
sibility)&

@ Confidence(X12]2} &
(AL A o] eigt
o3k Algolc), A7} Yrhy,

@ Complacency(@4 FA)): dd5S

Aol e AAE SIS v

WS glo] BAS SAstEE

Intention to get
recommended ’

Practical Issues
Availability
Affordability
Ease of access
Service quality

Motivation

Vaccination
Uptake of

Respect from health workers

recommended
vaccines

vaccines

SE]

= AE
&H4(Confidence), 918 o] A &
Jupdl C2 Al&she Al el 89102 A

s A HEoF T2 o] AA(Collective Respon-

Z7kto] WAJ) 5C o] HQITH 1 5-2-0). 2 8819 ofnl= Tkt e,
SAD: A3 A A $ES ZRET WA Bk, QHAe] o A1
A1), APHES ATBHE FAL ARl et Az, B A28 G

Al 10|} A%z o]ojd 4 9tk

A=A "o ogfo| SEE
® Convenience(H9)): AYHE0] 214 -AA A A2 HAZ



AHTAR IS | M5 OlUYEER) st
o=n

[¢)

b2 7= Aoltt. o] Constraints(A|2F/A|gho| il Sttt AP Fol 42 Fdo] =2
I, AAA fRlol gl EE A o2 EHsHAY Alofo] v, AHSS FASHAY 7|9 =
ofofxt},
@ Calculation(C]5-919 AlLD: 4] Y7} A FHF9] o] 55 7hssh= Aeolth A1¥ o]
< BRG] Q13 RS 95kl SAshs g 9 Zrofe} o] gl
® Collective Responsibility(Z54] & /A #Q): IHES E3) el F5A4S HE5H
U= A=4 oA & Ttttk w2 Jd ALY S84 B A= ool gt 344 9

Fat AA FFE wole WFOE 7| 4= ek

4

A

THE 5C CONFIDENCE

MODEL OF T in eHect d saf f .
VACCINE rust in effectiveness and safety of vaccines
HESITANCY

CALCULATION
Weighing the risks and benefits of vaccination

CONVENIENCE
Physical, economic, or psychological barriers to accessing vaccines

COMPLACENCY
Vaccination being seen as low priority

COLLECTIVE RESPONSIBILITY
Willingness to protect others through vaccination

J1% 5-2-9. Betsch §2| 5C Mode

o
Oh

5C 2dS A& A5 AFE2 WAl 78 Aol 5C7F LT[Rt 9 v AL, 1FA
T Confidence?] =& 7 Byshar . dE E0o] Wismans 5(2021)2 A9} T=4 ES
717 S A2 9 AT I g AYchs 7HY 583 8R10 =2 HUF o™, Rancher &
(2023) GA] o] & 8219 FoJu|et FFeZ Bt

)
]
%0
i)

Of

3) Dubé S2| Wil X0 CHet 7HEH &

Dubé 59 941 74 Y B9 5¢ Rt AAH] Y Solck. o] LS ougFo] et
oara7o] ws] A 8210] Qs ool o] ohleh, GAFYA-ALS]-EatA] Wt 4o
A TheyRt 8913 A2t Adstel BYHOE YHHTH: FS FRATHIY 5-2-10. 2 8 7
Tk 4L ofeet 2.
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( Historic, political and socio—cultural context

‘Il

Health
professionals’
; Recommendations.
Public health and =
vaccine policies Individual Decision-Making g %;’C’j;’s' nurses,
- Vaccination programs about vaccination ‘ Tr,a f?n izrgvac;sts
" Promotion & Refusal Acceptance + Communication Skill
communication &———— Hesitancy ————— o .
. * Medical and
+ Saff luation an i i B
rSnaoiitglotraixaguato Gl EeuuLin epidemiological

knowledge
* May be vaccine
hesitant themselves

Communication and media
« Traditional media/Internet & Social media
* Anti-vaccination activists

12! 5-2-10. #A ZF=X9| 7 B e

(1) GAE, A, AH21E2H] W qistoric, Political, and Socio-Cultural Context)

+ Z4]7} HH(Knowledge & Information): W Alof tfst o]afe} x| 4] 4~
« 34 78 (Past Experiences): 7§Q19] A HZolu} vl #HH A F

o W19l 94 Q4] (Perceived Importance of Vaccination): %-8E0] A9 duto] dupnt
F 7R of] gt 71 Q14

« 95 olAlx} *]ﬁl(Rlsk perception & Trust): BiA19] QP 3} G ytof gt A5 9 Q14 oJu

4 A'd(Religious & Moral Convictions): 1.2 7}X|Q} g & 7|&o] W] &2

o)

N

—_

(2 ;’ 257{1 ‘;‘l H—-ﬂ % :lul(Public Health&Vaccine Policies)
S A AA, 4, FHEe A5 B3t HF S, W4l ok B E BYEE 5 FEet
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q%wmma | HBE olumEwe oRigst
o=n

(3) 9lg AE719 ?:].P—(Health Professionals’ Recommendations)
OJAL, ZEBAL, OFAL 5 &= AlFATE -, QAAE T1E, A4 Al Sff 1A

To=T
YR AFT} 24l viAl= FFH(C: & APt AgHSE FAE = U2)

=
[e]

Fd
N
—
rO
=
rO
10

= O
=

@ A2%3 vy °1(Communication and Media)

A& mHo, 248 vho] 5 AdS 5 Wl FAE 2FE = U=

(5) }{lﬂ(Trust)
N RE 215 Q) SAFAY B Aol AEHE I LR, T 1Al BA, o W)
1217 ARUACIE ALeIA A7t 4ol WAl 28 7R o] Fold 4 UL

©6) 7MRN9] AHEE oJAHEA Z'](Individual Decision-Making about Vaccination)

WA FAE A E(refusal)o| A S=&(acceptance) 0.2 0]o] A= A<M (continuum) 2.2 LFEFYH,
ol&gt A4 thest 2% gt AlF(trust)e] FFS Hre=rt.

sto ek FFHZC ZRE G| A S e S N Aol HY P52 A=
N

m

WA AF0] T FHL 915 ‘D (ailoring) S 38+ a7t ek AARA T WA WMo
9 2 WAHINT, Aol 5)3 B8 AWH 472 vigoR, TR0 AEE %] §
B AANHHLH 5-2-11). 7971 BRF AL o5 972 vl#H2l Zo] ohlehd Atha vl go|
b, A5 e 9] $45H 52 MAHA L T TAofz Holct,



X2 OIS I 2H0ll TSt Olai2t A F42f the et | HSIZARY WS
BEuX
Accepting
@ Address questions, provide resources
Depends on motivation to be vaccinated, social/professional
influences and the availability & access to, a vaccine. May have
questions about potential side effects.

Hesitating Demanding

@ Listen & address concerns. Facilitate @ Address questions
access to evidence—based information Absolutely want a COVID-19 vaccine.

Due newness of disease, novel vaccine High demand with low supply could lead
platforms & uncertainty surrounding to conflict and perceptions of ‘favouritism’
vaccine safety. that may diminish trust in the overall
Hesitancy is dynamic & can be influenced programme.
by communication with a trusted
healthcare

@ Minimize the group size by good
management of vaccine safety issues

Rejection often based on safety
concerns, but experience, perceptions
and values could be involved.

@ Provide tools that address safety
concerns.

Motivated by a personal

Anti-Vax Activist experience/ or strong support

@ Reduce impact on other groups. of vaccination. Asset in safety

Oppose all/just COVID-19 vaccination, engage in communication, sharing
protests. May source & share misinformation about information rapidly via their social
vaccine safety, particularly via social networks. networks.

T2 5-2-11. Z2L419 BHA OJ5F AHIEH
(Spectrum of vaccination intentions for COVID-19 vaccines)

1) ‘OFE] HiATRL HEAl HE 9 TS

‘OtE] ¥l A|(Anti-Vax Activist) 57 B WAl AX(Rejecting) JH-S RE 9A1S 7K}l Y
A19] AR HIE 7Ql 0] obd Y&t 0% A 5h= Es7EClth AlARA7 A= o] I
o] th& Yutoll nA = TS Sol= A= TokAIt ZFet WAl withe} 7 Fofl= Al QA /o] o
S 734 Aol feofl S 4= AL, ERE HIE 91t w7} obd Agtela £t A HE AlES

L 22 9HOE o] R4 3T WAt Uk M H ik,

WAl FA4(Hesitating) -2 oid A M2 46, M2 WA EAZO AR, W4l o4
of tigt B 55 SHH o R fEoty, 1 A3} IS 7Y A ol A kil o] sfd]
4 Ut o2fgt B S TR0 Q&S HA MT 4= Sl ol s WAl bH A
et 25 Aokl Faoh, Aertet 2506t 7S AT 5 e 713 o= Aol F8

oh. FOUEChE AT 4 U FA VN BT o PEF FRE Qe Aol FAL 719 JFS
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3) utiA ¢'g(Accepting) A US
o] kol &3l Alete] YRS ool 291 RS Mol YR WAL sl &
FsH(Demanding). T3 HA1S 35311 A X|(Advocating)sh= AFFES AHAIE9] A4 Y EYA
o

=
€ &3l WAl &0l feluiet HEE E 4 Ao 2y, S-S SEsAU AL

2 8%
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529 HEYHS X5t s 3l
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e AAYc

@ dloje 7tz HF o] 7hs/gdol W2 A QAR E wefstal, ¢AIEAE ARt

@ T AH9 FFEA, U3, 7IEF FHoIA F8 WAl AFI ARGe] HEUE

@ T AHAR] O 7t=EQ AFHS2 =2 A ARRAHRE Aol ofgee mefstal tidke
At AZS sHAT

@ ¢ @RNA 52 AGA] SHEUY YEYZZT AYHF AL 7123 A3 A @A Fo
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® S A AR S Ade B71ekal HabrE Hadt XSS 7iAdste] ket
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disseminated or primary), Herpes zoster virus (Disseminated disease in any
patient), Impetigo, Lice (Head, Pediculosis), Multidrug-resistant organisms
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8 key points summarizing the Traveler-Based Genomic Surveillance (TGS) program:

1. Traveler Participation: Over 360,000 travelers from 15 countries have participated.

2. Airports: The program expanded from 3 to 9 airports, including JFK, LAX, and Miami.
* Initial Airports: Launched at JFK, Newark, and SFO.

3. John F. Kennedy International Airport (JFK) 2. Newark Liberty International Airport (EWR) 3. San Francisco
International Airport (SFO) 4. Hartsfield-Jackson Atlanta International Airport (ATL) 5. Los Angeles
International Airport (LAX) 6. Miami International Airport (MIA) 7. Chicago O'Hare International Airport
(ORD) 8. Washington Dulles International Airport (IAD) 9. Seattle-Tacoma International Airport (SEA)

4. Early Detection: TBGS detected the BA.2 variant 7 days early and BA.3 variant 43 days early

5. Funding: TBGS is part of the $1.75 billion allocated under the American Rescue Plan Nasal Swabs:
Samples collected via voluntary nasal swabs

6. Monitoring Pathogens: Expanding beyond SARS-CoV-2 to other pathogens

7. Public Health Impact: Informs timely preventive strategies

8. Budget Estimate: Likely received tens of millions in funding from the broader $1.75 billion allocation
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How does GeoSentinel work?

[ Patients with travel-related condition I

@ ( Data Analysis by Sites

Reports

GeoSentinel Site
or

GeoSentinel Network Surveillance Data Central Database
@ @ Secondary
‘Qﬂ Response Arm

Rapid Query Response Loop

TravelMed +/-
ISTM Membership +/-
Partners (Trop Med, ProMed, IDSA, etc.) +/-
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Healthy ecosystems

Healthy humans

[ Healthy animals
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2. A+-ZSZLHEN st AA ZEATHIA

LA ZAIAA (One Health Surveillance System)
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Animal health surveillance data @
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Vector surveillance data

Water quality & environmental data
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JOINT/COORDINATED SURVEILLANCE & INFORMATION EXCHANGE MECHANISMS
Visualization — Dashboards — Analysis Alerting

T3 8-2-3. HAA ZAMANN ZESRAA
[EX: FAO, WHO, OIE. Surveillance and Information Sharing Operational Tool. 2022]
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A Ao A Altd(germ theory) ZAIRA F83F A2 FFA ] Yol 19471
B thAlg Ag7hton 242402 tE]A|7] AR Al A AAket 1 AdS 2
t}h. FAl Louis Pasteure Alwt57]8] i1 W= 4328-0] 28-S dobd 4= Itk Al d
A 70| fAHS v £k the Y-S AASHISH, o= FAAI7 2440 WHE] HAF
¥ o]u] (antibiosis) Nd= =USHL S-& & Uthe= dlIoks HojE Zo|qlth AA= 1877¢
Pasteur?t Robert Kochs= o]® 27| tj7f Ald-o] BHA#FS A 51 dAS BU5H7] % 5k}, o]
2A vEe] e E4E UE eSS AAIRtHE JIE e A7 AR = FARE o fHEe
2 SpotEde AsHA FAAIE idshs A7 oliie AFER ISl tiEH o2 £U2 Paul
Ehrlich= 19417] 58 4& ofddl A= E4o] A& Fol wt v2A 2Hsk= A A=/4do] 3l
Uh= AMEE HI O 2 Aot ZASER| T AL O] Al izofl= ZRbstA] o= 318t &4 lldst
A= & 5 A= 7HES AL 7S ARSI olef 22 Tt A5 AiEEol &
31 o5 AFESIste = o] AE WA 20471 24 Erjof YA O] At 7F AR T
YA (antibiotics)® antibiosisOlA] FEiE &ofo]H, & &0l Al= Al A5t} strepto-
mycing @Aste] 29 22 XA FL 41 =HAS $£AHE Selman A. Waksmano©l 23]
19424 A AHEE QI o]= rlAdEe] e 242, oE 19 44< JAIsHAY Sol= 7150l
UE B S A T2, B2 ou|oA= n]AdEe] thEolii= =48Rt oty slehA o
2 JE oFs, 52 7€ A 25 47 HPsto] the WA oFE 5 BT A0 A
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)
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)
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7t 2= &5 FRYAE Ald-S At BUZ ARSstaL AT, FutolHAA, FFA, F718%5
A 53 5| A FaAlels goi7t o AEetttal & 5= Qlct. weEkA, A, el A
A, LA, 71 YSA 65 E5F 2oto] FulYE AlA(antimicrobial agents)2tale gt
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1. &l 01X AILH

0

A o] AlH(pre-antibiotic era)= ‘U&7t YRS HH61A] =7 o] AZA Y] Al'Eta & 4=
ATk FYAE B Zo] opd ‘BFSHA © Ao EAT ol fr= YA E= B EEL TS
olxl Zlo] ofqaL "Zobdl” Zo]7] wizoltt. shAf At AAH FEE2 vzl A7l ve
' AEE o] EAetAL lgleH, ;2 vlAE Sl AR Alge 75351l BE A shA
A =7kl TRt AA e BT, A =2 old = F ShHolT. EeL elo] B2 A

N
k
)
).
E
1o
=
=

AF= TAE BA 2 0= HRatr] sl 20417] 27k 7Ickeiof girt. 1928W Ed9o] Hu A

golg LAstHA A% FAA Alhe] k2 ddjosto] of 2] 71x] Wists Eeist

A7HA] Q1] Aol H o] f1Fo] HAE AT AED & YA =P £t ofzet 9

9] & &, FUL/H, Uort 245 A7]0]40f| o]2+= o7 7HA] 2 A 'Ho] 7FsotA = 11

2l o]2]gt “714 9] cKFAA) = A Al7] B -G Fiet 18E g Qlrt &, A

ol a4 AL AHEL FAA L] AA 5o& FAA o]H 9] Atet -2 s F
(YA AT FE)7F =L = Aolth AW/ EE T Aube vt w4

9] o)7} 2 AH o2 Acket A7} =1L Qlet. Putd 02 FAYA RS BE Fu|PEA]

2 B Ak
of tisf B4 4= U=Hl, 7oA = F2 FHANES SHOE ATt

S

3. UL

1) 82|
FAA Y Golet= ol e ARSE AL IR FEst o7t A QUA] kAl =7 719] 7|EE
Z}o]7} & = QT u]=9] CLSI (Clinical Laboratory Standards Institute)= | & -83F9] g+

£ FoIoIdS wf Aol 2ol A A8 A5 & e 45 A5/d(susceptible) >
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2, X5 859 oA Fo] T A 5 Q= FA 5= Al-Z A 5= gle A5 WA (resis-
tant)°]Zal ottt HAM A= 7 #FE R FA 9] SRl whet Al S oAlshs 4
A 5= (minimum inhibitory concentration, MIC)7} 3|4 917] wj&ofl o]& 7|02 7H=/dx+

G e

2) XISILjA S2 SI=LA

FAAUES A2 B4l dsf AFE =4 = AdUA(intrinsic resistance)¥ A= &
/4010 Algto] EAol(mutational resistance) &2 T2 Ao A FHAE FS(transfer-
rable resistance)slo] WS UEIUE EEYA(acquired resistance) 22 Us 4= Ut} ZA19] o
E+= vancomycin®| 39 A9 tiFEo] IHF ol FatEol oy EAFo] A I#34d
9] 2 SHSHA] X3h| wiizo 1EE A ole A4 &=t ¥ penicillinoll Z4/dold
Streptococcus pneumoniae?} PBP (penicillin binding protein) W&} 22 WA7|A-S 55}
9 penicillin] W/ o2 ¥ 4= 9lo™ o|23t -5 FSiAol=tal gttt

WA At AXY U] F 7HA 71d F =8 Hol= shue] 71 A FollA HolrE 7=
point mutation¥} deletion, substitution, addition®¥} Z-=2 B3 527} 2 FEfe] F71AE A
WS EgolH, EZAQI 97} topoisomerase F2Ae] & olof QJ$t fluoroquinolone Tt
AW doltt. o skl WA §-44] A9 plasmid, transposon, bacteriophageE &3l 7+
5ot Mtz Aot Atoof] Ag s+ W o= conjugation (intercellular passage of plasmid
or transposon), transduction (DNA transfer via bacteriophage), transformation (uptake of
naked DNA) 5o©| Qit}. vkF o] Al YA AUwH(vancomycin-resistant enterococci, VRE)A]
vancomycin WAE "7/15k= vand 3827} methicillin WA A 2 = UwHmethicillin-resistant
Staphylococcus aureus, MRSA)Ol AEE| 0], 2002¢ T]=o|A ASC 2 vancomycin WA A4
EdiH(vancomycin-resistant S. aureus, VRSA)?| &3t Zlo| tjE %] 9] Alg|o|t}.

TS g Eo] FHAIUAES dovle FAAE 7HA AL Q2 W, AU S 4 EEE = 9l
Iconstitutive), 54 FtAIt 22 FEA(inducer)oll =& thol AL <= Kinducible).

3) CHEILHAS

527} 2 ol FaAo] FAl] WAL Holt A7t wed), g A= the Ade] 371 T4
Aol WAl A9 AR R OE BRET o) AR Aol gl Tl Uil $84E Y,
shite] S0 SQduol7t A Az Balo] Y thae] aAlol WAL Uk 78S SelA
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71551l ARpe] A9 AH 0 7 th40] YA SRS S5 F S0 A A gElo] o5 A

e, $A0] A= 2t H19] I o2 oAU/ (multi-drug resistance, MDR)°] B2 = 31Tt
e A U] =g, Wi apolAl WA Y, 7t g G Al (carbapenem-re-

sistant Enterobacteriales, CRE}> H&Tto 2= vhx] St 71X Ao WAAS 7HA] 2L U= AA ™

BAE o AR, AAZE o A Y/l HEA S AW dtolth.

A

y
€) =rumiuiAel Lt Fn}

FAAl W/ Alato]l &St S7ote A2 Al ARl mHE AYE FAT &= itk 1940
Aol penicillino] =YJH A 1d% om,

S 1980d ) 0] 2AA 0= om7|¢ HolA F=/E AHAIsHA EH Ut 19709 H] SF41
3AIH cephalosporin®] AlPgol UkARE 1980t ZRte] o] & &afistal WA mi7ish= extend-
ed spectrum beta-lactamase (ESBL, 3 ¢] HEtteHEol 84 A7 5243 o] AH Al

Fofshd atAlol Aol e Alte2 S WAttt dobds F/d(selection)o] A1t o]

et Aake AAs|RThE FaA] Bol7t WL WolA F2 wasts, yadd] A=A v
Sh g 32 ojnlo] Antgow A8aTh WARS 28 ouAlo] £2 £8) ANEA HAaE
o 2% Bl 9= S& Autelo] F 2 oItk SHXE, ]ek o) 7| PRt ohjet XAt

A= ThreFRt HA o2 PAAIE ARESHAL 7] miell ARl Aol ¥ Bigol M A7
et A GALS] wF o] E7F Al HEA STl Hydd WA, izl AaEe] F8 491 o
T AU, AEelu 22 = AdEe AT (@R d 5)2 AW 5ol =7
o] obd A HAFBIf| A EA7F H= tEA Q] ARl S0t
ES olm7| oy A QALS] oM ARgShe A= A WolA diabe # 2JF= vl AL, of
StE B9l shdoly A 5 FH SF2E WA Uttt oA gt AAY FB=Eeld WA
oJFAFH Aol EAISIALL, Aok &o] FH B HAUZ FAIE 2ol ot WA Ak
Zte nAES0] =713 HellA, Z2aL JIA7E obd el AEH L . < EFY WA
A AFA] mrad Bl da s AW ] diF2e] Beelu s=olA 22
S HYAoIM T 55 wAAeE ST A= YA P
PYAE =N JASAA 5 et FH o2 ARGE AL 1L, vid AAA A A Fe

lo rir
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GRA7E 4G AH|ETHE BAE 9t} S0 AE 7FEARR R colisting ARS-SHHA] plasmid
7F m7hsk= colistin WRHAE 742 WiAdwtol 7h&ollA BaE7| & sk, f-ollA= glyco-
peptide AE2] Al (avoparcin)E AHEC] 4lo] AME-SFHA] vancomycin W/wol &g Aol of
AR At o]7| & strt. ml=olAl= 2002d 0 ARESE B EHO A F OF 14% H 7t Q1Y
A A=E FIR Aol 11 9] 83% Brw 715 AW AU A% SUAE A E A= Bt
U FER, A 0] L] ] FAYA| ARg-Fo] HA] At

o] A FHA WL A T2 mr|Hofvt =3k EAI7E ohH 1L, oy 5= T Hge 3
I} A= o] 917] dizoll, ol A2 -5A4E 5= BT ZESH= one health(EHE.71)2
dog EAE gty sfAaste= A%t Fa0HA EHUATHLE 8-3-1). One health= QI7FS
7, 559 17, A9 17 bl AE o&Ae] v £ V9o R, AaY wid] A7e EA
= SiastHd oJeh-4o)eh-2g eke ZIIRE theFdt ShE Hofo] HE7Hso] - dfiof etk R

A

CERESAE QEPEEE EERBICRE

R

ok

)

T

G
En-!.
@ 1Z1H O3SuUH @ SXNLA|

T8 8-3-1, YA T|ut
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SHIMTILHAS] =M

AABe A=) Aol FIAS A8 AL W 4 ¢

2 oo oz 15 kg, olzol 4 A9, Aol A2 7, AU
24)0] 371 5 of2] 744 BAS ol gtk FAARALY BT FBL Azylo] LA e
“AE A o) AN BAS 2T 4 oM FERARHOR e At FA2

1
R
>
=
qa

20194 v]= CDCOA = AN HA T wh&of 17t 2807 ol A= 35,000 9] 57} AFgA}
7} ubgshe, YA AT W E Clostridioides difficile ZYE 9] 7<% 225t0] Ho| Ho|A (A 8S
w31 2017909k 12,8007 0] AFgSE 202 Bislch B2 20139 A3ke} vl watd YA WA+
o 2ol APl AR REC] tha Ak FANE o ds] AT FEo] gk Agslth

F=olA 2 24(im N Oneill)o] 2016\ L7FeE B iAo A= vjd 707t go| AN
Fofl Apgstar, 20509l il H AlAH o2 vt o] ApgR7E S A0 R Aok 5 B
2 Aol FeE9oks YT AW A wiEol] Aol 37 B W A0 R dSotqitt. 0|9t
T2 QAR FtEnt ofuet AR FAA Q] Fd FA] A A] ghoba], 20509714 YA W1t T
of Wi 1~3% Eo] = FAF4to] Zraotal, FAA WS wEel B71= A-HA BAR H-&
9] = A7 ot 205097 = 12 g2 150 gHo] Hog H|EOoR X&d A0 A4t
SFE. oA Y FAAIUEL QmH8 A5S 2ot A AMTES T7HAIE 5= QU

F L AASHE 715t AA FEAWA S =7 Aot H957] dE] WAAEAE o= &
= 7bol|Rt =3t FA7F ofdth 20199 Apmol W2 A AlAA oF 5008t Holl 717k AlgEe
AR A S 7HA 3L AFgSH, o] Z oF 48-9] 19 3FEl= 1277 o] AW o] AFget
Aoz Bt

2| 20497 SEuEt Qw718 FEARNA RelEE F8 HEA Y] PFAUEE Heks T1E
8-3-29} Ztt.

i
r I
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ASZAY IS | HEY HYAS7|FE
o=n

36.8

30 - . T e T 335
20 1172041661 20520. 170 A ST O g ’ N 03262 2 N 25 /zfgg/
G o, 5
10 57 6:25,06:6) 22 78 178 686
C : 02 03 07 03 02 07 06 05 06 12 10 21 10 21 10 21 11 ¢

0
1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019 2021

< »< » »

KONSAR KARMS Kor-GLASS
=O0=MRSA =O=VREfm =0=CRKP =O=CRPA =0=CRAB

T2 8-3-2. I THHILHE 2 SFNILI-EE(1997~20221H)

SRyl = HAT AR O Z ATSH Q= 67HA] AW [FERutelAl W B S5& Y
A3 &A1 3 = AHH(VRSA/vancomycin-intermediate resistant S. aureus, VISA), MRSA, VRE, CRE,
SAIWA S5 multidrug-resistant Pseudomonas aeruginosa, MRPA), THAIUA] oFA| Y| E B E]
BEQ-utY H(multidrug-resistant Acinetobacter baumannii, MRAB)S] AW RS SARE A4
o] M=, Wil 8,367~9,727719 #8F 52 HHo] 7|1 o] F 3,411~3,92170] APt
QL AU A Wzl SmH]Eo] F7HE AL SRS FH 7] 1% ZHEH|7E Eolual £7]90 A
LolAA A7) BAMY EAS S0 oleh IEE ARRA B8 AxE 9F 2,673~5,5009 0.8 S
AbsRint. o] At HE85 IF9] HET xFsto] FAISE Ao|BE AA| YA ST A &
HEES 24 5 A4S Ao = alidstal ik

9ot A& AE 7Y 2ol AAAZ CE {FRAFE F21H199F Thes] Bl gtthd, A AlA oA
FE2U192 AFYeE A7 680011t Fgo] Al f-2uEtol A= 34,0000 Bolle B g, il "85t

g olet of7]aL Rl FABAIU/ZS] ZA7E Aokt AZRHA] sl & 5 & Aol

o>
X

N
i

rok
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23
BEEWMY

A7E s "FEA Al Q] S0k et A WA HAY Ak AAsH] A o W
W0l =2HAL . ol2R S A F 7R Wiro] B Al FAA S FE= At
S =S FEohe Zola, EA HEY, HUzt, HE AQARE|ztl Y
‘dato] AutEe Ag 9] et e goFd & vt Z4Zhe] Hio] gAYAI9) AEet AN
Lol YA AFolEA TR I (antimicrobial stewardship program, ASP)Z W/AdwY] Hut&
Abot= AR (infection prevention and control, IPC)|l siggtct. @Z}(ASP)—E B85 gAY
Al AHEZS Eol= AR ofy 2k A A =7 E a7t SAof| A 222 FAYAE AHe Y &H
o= A 7|13t 51t Folol=s Ak F94 Aot

T EA AL A A7 EAIST ol Z7Kgel et ARG S Gl FAA A
go] FolA A, A MW ALga] 1T SHYol HA BEIA T YUk ASPE 7
T2 GH o zok U= Ego] AW, LAY PYA g o] 471 HeS Sof B4

e
S5, PAAWAE AAISHE A% Aolth, o2 JNE FUAE B Lag e, 4
2k

cF) 4
3 et BHOR, A 71K 5 Folshe o] vkt WSV B eistn Aol
SAG B W17t AT 2S5} S A2E oplet A WhEA] E 0% o] B, A
29] T@AHo] S4BT A ISl th B AUHOR YA A RS AT G B4

WA, 223 Aol w7 PYAUALE 52 Ao

)
ul%}
1z
Ho
N
o
ok
(o

(o]
45

2 AR, vhoF EEA 7} QP E I AR Fofol=t] EA7F GlohH HWEAL hAl F -8 FYA
2 uHEs A2 183fof gt

ole} 2 9 = ASPE 7t Q=7 |0l ZFHoE =Sk HZHA7]7] {5l 20144 vl
CDCE 77H #4844

£ AAlSte] olE Y o T F Sl ASPO] Bl A fIRt -
Z9} Aajo dfgsls HA QA= HEA 9] R (leadership commitment), YA ¥ (account-
ability), @3 2FAF 998 (pharmacy expertise), Y A (action), & ZAKtracking), B il(re-
porting), 1% (education)®] 77FA|o|t}. Z+7te] @ A5 ZheFstA| A7lshd o2t Aot @ =H 49
AT= 57| #/e] AFAE0] Am7|TolA YA AR EAS

FHEAE 710 A¥of| digt 8ol @ AUA} AP ASPE ok AEHS F+45kaL 99
HE dsks 2o, @ 99 oA A2 A AFol=dE A
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At FAEON A WRBH Zolek. AR, ok Sl A ASPE BT AR (A, oF
AL )] Eglo] B3] thize] ARSISlolAE A% AT Tgort 4 BB LAA A (op-

erating system)= §45t0] shto] A a7 ARtst]irt.

AR RO 38 AR Po Be A 810 149 4S5, 09 guAlo) &ol}
Ful 94 B o27]78 B3 K EE0lt o2 ek 1% £43 Bl go] AA SUA 7
a3 e £9golr, £94S At AWY 4 YEE AT, v L Folehe, A3
7k 5) M98 Z5olof Ak Eat, olmw told WukE 9] gia) WAl BelAAE mhetsk,

mBAE LESHH A AAALE T, PAF WA AATE, DB, B B HUA B
=

ox,
(-
ox,
=N
19
o
ok
e
D)
o
oln
fljo

8% L&t Ut T HolM = Hat 52 A E Aol AR AR, #7114 AL FF
0] 5 EASHA TEAE, tld 273 wizo] MAt A=A BE5HA HA oliu ¥ wA7F A
Zrslttal H7tE= AR a4 A4 WAl (carbapenemase-producing Enterobacteria-
les, CPE)¥} 22 tHAIU/d4to] §245] S7FstHA] o] A E VRE AEE T o4 AI&5HA] = 3ol
SOl itk s, VREQ] B=A42 A25HA] @i, B9t @2 VRE Ad52 A =T A
7k oH, W mizlists 847 MRSA] g o] VRSAZ} A8 sH= A &= S45H| S7FSHA]
AT, CPES] A4 A 5d 4= A= FBAI= W5 ARbAo] AL B=/do] A3sh A A53 2A
H WFA-ARBAA Feol AA] 7] hlel 2= WA AukE Apdsh= 2ol A a5kt
3 geshy] wizolt
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3.

[0

BA M

rd

Aol Al 52 5HA AMgsh= AL 71 5 FECIA R ARG E L, A @380 r TSk &
AN S-S A, &, &7 ol addt AEE o BA8- A ThsotEE ot 999 2
2 IE7F g asith. WHO 59 =AI7|9-2% AHE, 54E, 849 A740] &7HE2] #A2h= One
Health' 7|3 ot AW/ sid2 A A ==lskal et

WA AT AAH FAAWAEL HE AFOlA FF= PR L, BA-F4-oot-59 5 T
ARjo] TRE o] Jlo g ARS] A9 ol7h dasiet. ERL, HIQIA okl A= A A4 AR
<= 913t ASPY] =913 A 554t Eokoll A A ARG AlRtoh= HRbE HAYSof 5, HIQIA|
Hoko] A AMEFE st FATT 5 U= ALEE FEFfof . of=E WA T
ot} AupE mold 4= = FEHE AAAAL] &F = BAstt YTl E ojet e HAo R
one-health 7199] t-SAAE vlAst EEA| A" (https://nih.go.kr/nohas/common/main.do)
= = FotaL YA, 2J=0] Al ef H| W et Fo 2 JfAsfiof & <A 7F A s Rt
g3} 2ol AU thaget Qlofl ofsh 3 S7kskal QUet. sk, #eE e 4 UE0]
A4, LA 02 FofstAY ZoHA] FalA = o]F U 4+ IO E AR 9] AZHdS 145}
FAA 282 E0lal WA SHihS T b £419] 1 8g 7]&o]of gttt
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MR 7=l A | HEE

5 BUYS BA7E B 5 Aot B AGlH 5 ATYHE) 53 Ade] g 7F VA 2AL
EBH 0 HEdlof k. o]F FAlsL A8 e

4
HE 7RI e 28 He AEsh 9k 4 Atk

7158900 2 4] WY L oIS 1RO WA TR PP B S 9ot oy
2 A2E, ASBAH, A7 29 So| BPHo %

8% 5 ik Wt B4 A9S hYoR T B9 7R TAROE fstel FAEY gL

= 2o Ko Az WAlo] Bad 7|50 48] e olof wat 7120} F4t 5o 7]

a9l B4 o] MAZAS AYHolA) & AH 42 ool Nt ZASAEA) HA3 U

7Aadlet 54 49 S AR 7] AgA WAL 9%

o] Fojof gt} ol ofde] o] Hlste] WA ZL 7|4k
1 A

Z719] Hstol = HUA Lt vifA|, Mk T 321, 5 291 59 B2l ¥ o]
Jo| A 9

uiRA e Aol B8] Aol uliAE Ea) AnE: Ao v AR} WAl S5

o whe} W o) it o] A AT Y| F2A0) visks AeA] Wslo] A vl w7A
o] 2417} Aol A&l 24 e vk vetA 715213t uliA ] AVTAS Tt
Aol Wi7IR] A0 § 552 Holsh d) ol i Fastht

1. Ect2l ot
Fehelobs QB AR GAlel gols) & AR AR e Yorle FeheolYFL £
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A 5355 oo IEA Aot AAEAT = 20224 AlAIH R 2,499 go] HWAYste] 60.8YF o]
APGSE AL B ASHRET] o] 20000 Hste] @A5] Eol= Axfo| AWt obA = Hi /R A
% 053 Aot Agolth. feuEtolA = AL AR A7IE AXEA & FEE T
AstdttzE 1970 o] TA|Ste} A0l HStE AEsEGl O 1993| AF- oA 55t
= 2919 HAS 71702 2000|014 A7 4,0000 ol o] € HE=E WAt F 20109 0] 5]
+ o] Zastil oy o As] A7 400 o= Akl it

7|5 HSto]| whet Ao 9 ofdrf] A| o] dEtefof BhAgo] 2ustet T 1k A it A=A H
o] AR 0 & FfiE= P Bt T AAZ R TEkEor BA] S| &istA XgHe
2 Qlsto] ol WA o] A7 Al FAS W BF oS HIKT ARRAAIA 919 dF A
Hong o= dEAH 0T 8% 4 it

= Teteoks 45 Sl fd SRS AYctile BF AYE 9F(Plasmodium vivax)ol 1%t
Zold =2y 9] Q9 wi/iAHE S=IEI/NR7|(Anopheles sinensis)® A2 07 BRIt} o] L
7= &5 Fo] % wol FRAGoA AAE H7|7F AL 7 nlEo A 4= Az u|E o] Dot A

£ o]55to] tE Al S3olA ZEtElorE A Aukd 4= Qlok. 5] Eebeoks Ao R v

7t ZEdhe AF Al710l ASHAT A7 73 Al7]9] 21EQ1 84 o]xe] T

A7 A713E-7](long incubation period)E #* Ay}
2olojA 4 Al7]et A 7] 9] #ol 7} At

@ AP A A o2 FAREA A et AFA G HFEo lon WYEL FAREA A

rlol

S ol olsta Wekelo} Sah WAT 1 F89] F AL S5 L A7 1A (laghS
~4-2). F) wekelo} v w719 4
S 26CoIA 71 BEHLY 8-4-3).
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HAZ|Ssiol 2 | AEEAR AR
E: 20|
A B C
Z7b 2442 10 mm 7t 1} X Z27H 442 10 mm B7t0] &t
(95% AZ77h (95% AZ|77H
16 8
14 ] I —6
n
1 Il =
12 | £,
' [ I %0
L} 1§
1.0 l T I I 2
08
0 2 4 6 8 10 0 2 4 6 8 10

XIH7|ZHZ) K7 |2HF)
T8 8-4-2. 37t Z it MU YR2|0 LY RHE.
(A) 2t 7|28 2R 32t 2 MU URL2|0f LHQRE0| 3-D I (B) 2 Y+ XAR Ut 95%
H2F2E (©) ZF—?J = 10mm S7H0 ME =X JUPA-Et 95% Al=|2te] XAzt
[EX: Kim YM et al. 2012]

d=h 27| W7HEm|
15 15
_ 10 _
un) jun)
< <
L3 L3
0.0 o
15 20 265 30 15 20 25 30
FHEAT 2025 X|H) FHEAT|202% X)
Y 27| sE£Y|
15 15
_ 1.0 _ 1.0 23.8T
un) jun)
< <
L K
" 05 " 05
0.0 L 0.0 L
15 20 25 30 15 20 25 30
FHEAT|2025 XH) FHEAT|202% X|)

8-4-3. QITX[Ye| 71 7|20 ME 27|29 X|9E, BE L2
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Aell Bls] FF2t=ol e A2 AAER ] At ool Higt s

T é
< 9l 2022¢ rEE F37 2]H20 (Prophylactic anticoagulants for non-hospitalised peo-

ple with COVID-19)2] A3& ?1-&5F3itt.
1. Z4AHAL
. asas

AR A4 A, SR o2 S EAeh] AT Y, ATt AR, 71 AA, FAl A
O] AJAI(CLE 9-2-1)5 AW EH o], SHAE, ST H
TSt HolH o]l AE 2otsto] AASIAH. B AZA 5

The Cochrane Vascular Information Specialist conducted systematic controlled clinical trials (as described in Chapter 4 of the Cochrane
searches of the following databases for RCTs and controlled clinical Handbook for Systematic Reviews of interventions) (Lefebvre
trials without language, publication year, or publication status re= 2022). Search strategies for the major databases are provided in

strictions: Appendix 1.
Cochrane Vascular Specialised Register via the Cochrane Regis— We searched the following trial registries:
ter of Studies (CRS-Web); * World Health Organization International Clinical Trials Registry
+ Cochrane Central Register of Controlled Trials (CENTRAL; 2022, Platform (www.who.int/clinical-trials-registry—platform); and
Issue 4) via the Cochrane Register of Studies Online (CRSO); Clinical Trials.gov (clinicaltrials.gov).
+ Cochrane COVID-19 Study Register via the CRSO; + The most recent searches were carried out on 18 April 2022.

» MEDLINE (Ovid MEDLINE Epub Ahead of Print, In-Process & Searching other resources
Other Non-Indexed Citations, Ovid MEDLINE Daily and Ovid We checked the reference lists of all included studies and any

MEDLINE); Embase Ovid; relevant systematic reviews identified for additional references to
+ CINAHL (Cumulative Index to Nursing and Allied Health Litera— studies. We examined any relevant retraction statements and errata

ture); and for the included studies. We contacted the authors of the included
+ LILACS (Latin American and Caribbean Health Science Informa—studies for any possible unpublished data. We contacted field spe-

tion database) (via Virtual Health Library). cialists to enquire about relevant ongoing or unpublished studies.

I8 9-2-1. ZAME|0[EH|0] A ClA|

AMAL Qura o BEo] AASHA e, A4 ofefel ol A1 9-2-20AF thide] | ZE
olejo] 28 AR, AHelolot BR|OIFS B HEIE FA4o] A4 Holof Tk,
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BEEuxy
Source Search strategy Source Search strategy
1. Medline (Ovid 1. exp COVID-19/ 2. EMBASE via Ovid 1. exp COVID-19/
MEDLINE® Epub 2. COVID-19.ti.ab (Date of most recent 2. COVID-19.ti.ab.
Ahead of Print, 3 covID19.tab search: 18 April 3 coVID19.ti,ab.
&F;r?ﬁlisns-ﬁ- 4. 2019 novel coronavirus infection.ti.ab. 2022) 4. 2019 novel coronavirus infection.ti.ab.
dexed Citations, 5. coronavirus disease 19tiab 5. coronavirus disease 19.ti,ab.
Ovid MEDLINE® 6. 2019 novel coronavirus disease. ti,ab 6. 2019 novel coronavirus disease.ti,ab
Daily and 7. coronavirus disease 2019.ti,ab. 7. coronavirus disease 2019.ti,ab.
Ovid MEDLINE® 8. exp Coronavirus/ 8. exp Coronavirus/
1946 to present 9. Coronavirus*.ti,ab. 9. Coronavirus ti,ab
(Date of most recent 10. Deltacoronavirus*.ti,ab. 10. Deltacoronavirus.ti,ab.
search: 18 April 11. Delta-coronavirus*.ti,ab. 11. Delta-coronavirus.ti,ab.
2022) 12. or/1-11 12. or/1-11
13. exp Anticoagulants/ 13. Anticoagulants/
14. (anticoagul or anti-coagu*).ti,ab. 14. (anticoagul or anti-coagu’).ti,ab.
15. exp Heparin/ 15. exp Heparin/
16. heparin*. ti,ab/ 16. heparin ti,ab.

18 9-2-2. H|O[E{H|0|AE ZAA] KA

&2 JHE9 H9 ATLSEL(PRISMA flow diagram)E A HA 102 AASHA
ot A AFAE o] AXE Hoje Tgolot FMT A dA7t A3t 2] o 7E wot
SHA| = 53] HA| dis Bl AgolA viAlE Ato] £E3} o] {7 SR8kt o A(CLE 9-2-3)
olA= 18709 AH19709] HuAt=)E AlQlsteicta Agstal let, A ghe] ROl -9 viAlE =&
o] 553} o] 15 F-5of| AAstE=® gRlo] B a5t

‘ 15,339 records identified by database searches ‘

!

‘ 9347 records after duplicates removed ‘

‘ 9347 records screened in Covidence }—»‘ 9304 records not relevant

18 studies (19 records) excluded

+ 10 studies (11 records) excluded with reasons

‘ 43 records assessed as full text }—0 + 8 studies (8 records) deemed irrelevant at full-text screen-
ing

9 studies (11 records) assessed as ongoing

‘ 5 studies (13 records) included in qualitative synthesis ‘

l

‘ 5 studies included in quantitative synthesis (meta—analysis) ‘

I8 9-2-3. 2HUEO SEE KA
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IS Agste] ARSHES SHaL . shute] A ARsle ¢ A fZfo] Fashy, dutdos
GotAR, Aq-adtel| wet 24717 E' 52 At ohE Bt 44
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3. HIOIG A S BIHH

Random sequence generanon
(selection blas)

Allocation concealment
(selection b|as)

Blinding of participants and personnel
(performance blas)

Blinding of outcome assessment |
(detection blas)

A

Incomplete outcome data
(attrition bias): All outcomes

Ananworanich 2021
Barco 2022
Connors 2021
Cools 2022

Selective reporting (reporting blas)

Other bias

0% 5% 50% 5% 100%
HLow risk of bias Unclear risk of bias [l High risk of bias

—2-4. JHEAFO| HIO|O{A FIHEL} MA| KA

. ‘ . . . Selective reporting (reporting bias)
. . . . . Other bias

. . . -~ ‘ Blinding of outcome assessment (detection bias)

. . . . . Allocation concealment (selection bias)
. . . . . Blinding of participants and personnel (performance)

@|®|®|@| ~ |Random sequence generation (selection bias)

Ramacciotti 2022

© . . . . . Incomplete outcome data (attrition bias): All outcomes

M
ou

Hrojol A 913 WrHA e thy 193 22 FE|= EAsto] AAste Ao] dubHoltt, dARta (L
F 9-2-4)e FRAATE WO R st glon Bries I3FIFNA Nt FAHRAY
Aol it vro]oj A Y HrhTo] IAw Aol ARl 5 FEoE TAH RL HHe =
7h g o] AREIL k. 79| FHl= 272 BF AAE £ eH (A)9 A= e AE
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AEAT 240l et 75X\ 9k ool Mot AT WiLs) B Ao Faste] Arhgo
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Study or Subgroup  Anticoagulant  Placebo or no treatment Risk ratio Risk ratio Risk of Bias

Events  Total Events Total Weight M-H, Random, 95% CI M-H. Random,95% CI A~ B C D E F G
Ananworanich 2021 2 246 4 251 21.9% 0.51[0.09, 2.76] 7" 90 ©® 0 6 6
Barco 2022 8 234 8 238 67.2% 1.02[10.39, 2.66] ® 0 ' 6606
Connors 2021 2 135 1 136 109%  2.01[0.18, 21.96] ® 06606 6 6
Cools 2022 12 105 12 114 0.0% 1.09[0.51, 2.31] v+ @ @ + + @ +
Total (95% Cl) 615 625 100.0% 0.94[0.43, 2.08]
Total events: 12 13
Heterogeneity: Tau? 0.00: Chi? 0.92, df 2 (P=0.63): [%=0% 001 01 1 10 100
Test for overall effect: Z=0.15 (P=0.88) Favours anticoagulant Favours placebo or no treatment

Test for subgroup differences: Not applicable

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias
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AAAEATZ] At of2-2] A¥LQ °FH (summary of findings, SoF; I 9-2-2)2 AAIE 4 Q1
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Anticoagulant versus placebo or no treatment for non—hospitalised people with COVID-19

Patient or population: non—hospitalised people with COVID-19
Setting: outpaitent

Intervension: anticoagulant

Comparison: placebo or no treatment

Anticipated absolute
effects* (95% Cl) Relative No of Certainty of

Outcomes Risk with Risk with effect | participants | the evidence | Comments
isk wi
placebo or (95% CI) | (studies) (GRADE)

anticoagulant

no treatment

All-cause

rtalit ’
mortality RROS6 | 1277 | @@00
Follow-up: (0.04 (5 RCTs) Lowa,b
from 30 to 0 361) ,
90 days
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Anticipated absolute
effects* (95% CI)

Ri :
sk with | pick with
placebo or :
anticoagulant
no treatment
Venous Study population
h i )
thromboembolism RR 0.36 1259 DDDO NNTB
Follow~-up: 31 per 11 per 1,000 (0.16 (4 RCTS) Moderatea, _50
from 30 to 1,000 (5 to 26) to 0.85) c
90 days
Major bleeding Study population RR 0.36
Follow-up: 1.77 HDOO
from 30 to 1 per 0 per 1,000 001 (5 RCTs) Lowa,b
1,000 (0to 10) t0 8.78) '
90 days
Deep vein Study population
thrombosis RR 1.02 1009 BDDO
Follow-up: f 10 per 10 per 1,000 | (0.30 to @ I’%CTs) Moderatea,
rom 30 to 1,000 (B3to34) 3.46) c
90 days

* The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison
group and the relative effect of the intervention (and its 95% ClI)

Cl: confidence interval; NNTB: number needed to treat for an additional beneficial outcome; RCT: randomised
controlled trial; RR: relative ratio

GRADE Working Group grades of evidence
High certainty: we are very confidence that the effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the
estimate of the effect, but there is possibility that it is substantially different.

Low certainty: our confidence in the effect estimate is limited; the true effect may be substantially different from the
estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate; the true effect is likely to be substantially
different form the estimate of effect.
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HHHHS AIEE), STe=2 0.36(95% C1:0.04-3.61)0|0 5719 2P| LAZA0|H ZatE tyite=
1,77730|11 Z1k= 3020{A 90Z7EX[C] 717 SOl 2 et AzA0 Ther =ER22f0(C
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(@ Indicate the study’s design with a commonly used term in the title or the ab-
stract

Title&Abstract | 1 — - -
(b) Provide in the abstract an informative and balanced summary of what was

done and what was found

Introduction
Background
" e | / 2 | Explain the scientific background and rationale for the investigation being reported
rationale
Objectives 3 | State specific objectives, including any prespecified hypotheses
Methods

Study design 4 | Present key elements of study design early in the paper

Sett 5 Describe the setting, locations, and relevant dates, including periods of recruit-
ettin .
S ment, exposure, follow-up, and data collection

m



SIZANH 1S
=X

FH 12

| HOE IS 2uM Hen LE

. ws __ _Aws

@)

Cohort study-Give the eligibility criteria, and the sources and methods of se—
lection of participants. Describe methods of follow-up

Case—control study—Give the eligibility criteria, and the sources and methods
of case ascertainment and control selection. Give the rationale for the choice
of cases and controls

Participants 6 Cross—sectional study-Give the eligibility criteria, and the sources and meth-
ods of selection of participants
(b) Cohort study-For matched studies, give matching criteria and number of ex-
posed and unexposed
Case—-control study—-For matched studies, give matching criteria and the
number of controls per case
Variablos 7 Clearly define all outcomes, exposures, predictors, potential confounders, and ef-
fect modifiers. Give diagnostic criteria, if applicable
For each variable of interest, give sources of data and details of methods of as-
Data sources/ . . i, .
SV ——— 8 sessment (measurement). Describe comparability of assessment methods if
there is more than one group
Bias 9 | Describe any efforts to address potential sources of bias
Study size 10 | Explain how the study size was arrived at
Quantitative 1 Explain how quantitative variables were handled in the analyses. If applicable, de—
variables scribe which groupings were chosen and why
(@) Describe all statistical methods, including those used to control for confound-
ing
(b) Describe any methods used to examine subgroups and interactions
(¢) Explain how missing data were addressed
Statistical 12 (d) Cohort study~If applicable, explain how loss to follow-up was addressed
methods Case—control study-If applicable, explain how matching of cases and controls
was addressed
Cross—sectional study-If applicable, describe analytical methods taking ac-
count of sampling strategy
(e) Describe any sensitivity analyses
Results
(@) Report numbers of individuals at each stage of study—eg numbers poten-
tially eligible, examined for eligibility, confirmed eligible, included in the study,
Participants 13* completing follow—-up, and analysed

Give reasons for non—participation at each stage

Consider use of a flow diagram
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(a) Give characteristics of study participants (eg demographic, clinical, social) and

Descriptive 147 information on exposures and potential confounders
data (b) Indicate number of participants with missing data for each variable of interest

(c) Cohort study-Summarise follow-up time (eg, average and total amount)

Cohort study—-Report numbers of outcome events or summary measures over
time

Outcome data | 15* | Case—control study—-Report numbers in each exposure category, or summary
measures of exposure

Cross—sectional study—Report numbers of outcome events or summary measures

(@ Give unadjusted estimates and, if applicable, confounder-adjusted estimates
and their precision (eg, 95% confidence interval). Make clear which confound-
ers were adjusted for and why they were included

Mein results 16 (b) Report category boundaries when continuous variables were categorized
(¢) If relevant, consider translating estimates of relative risk into absolute risk for
a meaningful time period

Other 17 Report other analyses done—eg analyses of subgroups and interactions, and sen—
analyses sitivity analyses
Discussion
Key results 18 | Summarise key results with reference to study objectives

o Discuss limitations of the study, taking into account sources of potential bias or
Limitations 19

imprecision. Discuss both direction and magnitude of any potential bias

i Give a cautious overall interpretation of results considering objectives, limitations,
Interpretation 20 o . ) .
multiplicity of analyses, results from similar studies, and other relevant evidence

Generalisability | 21 | Discuss the generalisability (external validity) of the study results

Other information

) Give the source of funding and the role of the funders for the present study and,
Funding 22

if applicable, for the original study on which the present article is based

* Give information separately for cases and controls in case—control studies and, if applicable, for exposed and
unexposed groups in cohort and cross—sectional studies.
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H 9-6-2. Checklist of items to include when reporting an outbreak or intervention study of a

nosocomial origin

_ Iltem number&Descriptor

1.

Description of paper as outbreak report or intervention study. Design of interven—

Title & Abstract tion study (e.g. ITS with or without control group, cross—over study). Brief descrip—
tion of intervention and main outcomes.

Introduction

Background 2. Scientific and/or local clinical background and rationale. Description of organism as

epidemic, endemic or epidemic becoming endemic.

Type of paper

Description of paper as intervention study or an outbreak report. If an outbreak re—
port, report the number of outbreaks.

Dates 4. Start and finish dates of the study or report.
Objectives 5. Objectives for outbreak reports. Hypotheses for intervention studies.
Methods
6. Study design. Use of EPOC classification29 recommended (CBA, or ITS). Whether
Design study was retrospective, prospective or ambidirectional. Whether decision to re—

port or intervene was prompted by any outcome data. Whether study was formally
implemented with predefined protocol and endpoints.

Participants

Number of patients admitted during the study or outbreak. Summaries of distri-
butions of age and lengths of stays. If possible, proportion admitted from other
wards, hospitals, nursing homes or from abroad. Where relevant, potential risk
factors for acquiring the organism. Eligibility criteria for study. Case definitions for
outbreak report.

Setting 8. Description of the unit, ward or hospital and, if a hospital, the units included.
Number of beds, the presence and staffing levels of an infection control team.
9. Definition of phases by major change in specific infection control practice (with
Interventions start and stop dates). A summary table is strongly recommended with precise de—
tails of interventions, how and when administered in each phase.
Culturing 10. Details of culture media, use of selective antibiotics and local and/or reference
and typing typing. Where relevant, details of environmental sampling.

420
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11. Clearly defined primary and secondary outcomes (e.g. incidence of infection, col-
onization, bacteraemia) at regular time intervals (e.g. daily, weekly, monthly) rather
than as totals for each phase, with at least three data points per phase29 and, for

, many two phase studies, 12 or more monthly data points per phase.20 Denom-
Infection-related . o ) . .
oUtcomes inators (e.g. numbers of admissions or discharges, patient bed days). If possible,

prevalence of organism and incidence of colonization on admission at same time
intervals. Criteria for infection, colonization on admission and directly attributable
mortality. All cause mortality. For short studies or outbreak reports, use of charts
with duration patient stay and dates organism detected may be useful (see text).
Economic 12. If a formal economic study was done, definition of outcomes to be reported, de—
— scription of resources used in interventions, with costs broken down to basic units,
stating important assumptions.

13. Which potential confounders were considered, recorded or adjusted for (e.g.

Potential changes in length of stay, case mix, bed occupancy, staffing levels, hand—hygiene

threats to compliance, antibiotic use, strain type, processing of isolates, seasonality). De—

internal validity scription of measures to avoid bias including blinding and standardization of out—
come assessment and provision of care.

Sample size 14. Details of power calculations, where appropriate.

15. Description of statistical methods to compare groups or phases. Methods for any

subgroup or adjusted analyses, distinguishing between planned and unplanned
Statistical (exploratory) analysis. Unless outcomes are independent, statistical approaches
methods able to account for dependencies in the outcome data should be used, adjusting,
where necessary, for potential confounders. For outbreak reports statistical analy—
sis may be inappropriate.
Results
16. For relevant designs, such as cross—over studies,30 or where there are exclusions
Recruitment of groups of patients, the dates defining the periods of recruitment and follow-up,
with a flow diagram describing participant flow in each phase.
Outcomes 17. For the main outcomes, the estimated effect size and its precision (usually using
and estimation confidence intervals). A graphical summary of the outcome data is often appropri-
ate for dependent data (such as most time series).
Ancillary 18. Any subgroup analysis should be reported and it should be stated whether or not it
analyses was planned (i.e. specified in the protocol) and adjusted for possible confounders.
19. Pre—specified categories of adverse events and occurrences of these in each in—-
Harms tervention group. This might include drug side effects, crude or disease-specific

mortality in antibiotic policy studies or opportunity costs in isolation studies.
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Discussion

20. For intervention studies an assessment of evidence for/against hypotheses, ac—
counting for potential threats to validity of inference including regression to mean
effects and reporting bias. For outbreak reports, consider clinical significance of
observations and hypotheses generated to explain them.

21. External validity of the findings of the intervention study, i.e. to what degree can

Generalizability results be expected to generalize to different target populations or settings. Feasi—

bility of maintaining an intervention long term.

Interpretation

Overall evidence | 22. General interpretation of results in context of current evidence.
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