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oA o]l Frbeke WEo® wWste] gkvk(Benach 9], 2002
International Labour Organization [ILO], 2016; Kalleberg, 2009; Weil,
2014). 19 #ES g FxRzAgo] WA HAdel Frtstdn
(Benach €], 2014; Quinlan & Bohle, 2009), Al AH 18 A kS
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4, ZldA, EHE =F Fol Tkt 71E 354 18 dHE M
oy %ol Bt i FUHsta = FAlOItH(MEE 9], 2021; Berg ¢,
2018; ILO, 2016).

Sevket A olelgk WstE o] o™ (Shin, 2013), 2023y 8¢
7% AA dFEEAe 37%¢) 8129 o] v A A EE Ao et
Ao 2 UeEpG(F A, 2023) 1e]g gl AEHHIL = s B F
olth. w3 A A (temporary employment)®] H| &L 7|&o 2 A H

wE SsEsks W 20229 VIS ¥l dAA HleR 273%®

3

Organisation for Economic Co-operation and Development (OECD) %
2l 11.3% Xt} 28} o]A =31 OECD =715 % 299 ddste] v&
T 7FEd vl E 2189 EQFAAde] =2 oY (OECD, 2023).

ol#F =] wmEAe] WEt FHolA g AEZE A%l vA=
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°F HIEE REH 1§ WA} uE 54

(precarious employment)o] 3 =97} AZE S oW (Benach &
Muntaner, 2007), A7¢] AR ZAAH ooz dE7] AZY
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T 43" AyE wolA Fdti(Avendano & Berkman, 2014;

Benach 9], 2014, Kim IH €], 2012; Picchio & Ubaldi, 2023; Virtanen
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7v o A7 (self-rated health)S A xEZE A& =Ul(Avnedano &
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2.3. A3 vl &4 4y

o] & XHAl(intermediate)oll F&FS m AL 1 FIHA o] W37 Ao o
F& vAE dde 7HeE o AgEeE SR, olHd FAE il
L=IPS

A (mediation analysis)o] & ¢lo]
Zt= iR E e #2ES
&9 7+ &9 (indirect effect) =¥ w7 & 3 (mediated effect)2} Wi

MAE E3H4 &= <l AH &I (direct effect) T+ v wj7f &3}

i
=
=
o2
o

o
=)
il
=

o,
2
Jo
AC)
N
N
r ol
uta)
o

iy

(unmediated effect)®] Fdld A7]E Hrishs dd9 WHS A3
(VanderWeele, 2015, p.8).

7 A AQlo]l Aol o9A FEFS H A =X tjE #AS
b= o g, Ao F7I17F ©es] 1 A gk AW olsd F=
RAAT A Y-S s AFY FE Ao o' ZAHE st
of ¢4 EERE st 7ol A ol2x Fad AEAAY 1 A=
£ ol AL AAe oA AU E F 7] "WiEolt o E Eo] T
7170l fglo] Aol m A= @] A Fis AdWsod g 71
S Ao ®E st A NS FUIE NHdEte wYe] d8% £ s
Aoli, 182 gu¥l vg& WEFgor A JYs HEsSIE Ho] v
T Aok Aol Aol AEFS PAA = oRE WK Agole 1
o7 Mol HxEE 3 wi/fAlel] FEAFS FA A7 WL A, oty
H Y wiAA FEs FAAG WA Ao FFE FA Ko}
REAE Hrbste Ao] 7hsd ¢ vk E=E gl whe Aol 49l
of A¥AoR NPT & 7] wiEol wjzfAl] AYste] A1) =S

10) ¥ =i A e mediatorg W eho] whel ‘wi A L= vl MR XA AT



T #AS w3 JdYBedir 9, 2021; Goto 2], 2023; Jackson &
VanderWeele, 2018; Sword & Courtney, 2021; Valeri <], 2023;
VanderWeele & Robinson, 2014).

71E9] wi7) +A W2 Baron & Kenny (1986)9] <t WS 4
o7 o]Fox gr}H(VanderWeele, 2015, p.21). o] = 7|wto = w3 W
HNEL SAA 7] 4 (statistical mediation analysis)®] gl #] 3 =] 7]
% 3 (MacKinnon, 2008), H&# w7 ®¥Aow FFH
(Cashin €], 2023; Rijnhart ¢, 2021). 33 WHEAA 25 g3} 7
A a9E F4s5k= gl AFgEE txAd wWiel F W (product
method, %=+ product of coefficients method)$1d], 73] walo] wj 7y
WTE T HF(covariates) & & X3S A3 Wel gk 34 2P (A
28)ol A xZF(exposure)?] I|AATE AH = A
ol dist 37 RFPA A& =Fo] FAATY A BFPqA I
WA W] SAAFE wek &R E FAHse WA
(VanderWeele, 2015, p.21). o]& s <t W2l o]afstr]o A &= 20 &
o] QA gk 8] 3 A (nonlinearity) ©
2o Hg3l7)ol= AFo] Y= HAoE

p

& Greenland, 1992; VanderWeele, 2015,
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ol HY MARAoIY FEAgol e FFANE A ¥ 7y T3}
o thsk Ael7} 7testa, 2¥E FAHAST + |

o1, =
I ufsf A dbHolt B A= Ay AR AE Ad(survival

11) A}3| a3t Bopoll A= 2 )
AT okl AE FuAg ke msAgole Bol7t F2 AMEH grH A
2021, p4). ¥ Folx B wie EAS o 7ke Fa 7] g

#oke] golg 7%
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(counterfactual framework)S 7Fet3d] A H 31 o] =),
TAE A% H 2 AFAA AFEsheE AR A Wl four-way

decomposition!2)el] s Adsirz} gk}

Q) w7 BA o] 7wk
e g0 AR,

PEo

48] o 2
W mFoluy fgo]l AAe @tutd Ayt detiEs A5 L =Foly
% 7

o A WAL A E-& A% A3} E-(potential outcomes framework)

=R RS
olebm B 1% Sk o714 ACEE AE Al A3A Ee 2
A F A wE Aol BYRS Aol Holz AT & Yk,

FAE Addeze oHd Y AZAE & AW, AAze 7
Aol s AR LA w=Folu Aewt A F Q= Holvh
= o2}

p=1
olAd 54 el g AH FFES #FI F= AR el o

12) four-way decomposition< 2 9 &hH ‘4ugE R’z
DR A e A+ 2 Al “A7kA] BB HEHolg
B ANAZAT L 2023) &) oA A oA = 2 249 v gl A 3
Zelo] B =FoiE dE o0& gz ALYl o]F 2/E controlled direct
effect, natural direct effect, natural indirect effect 5% gt o] fE P& 8olE 1

iz AREEFIT

4% = o s @
o AFH AFHHAA

L
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Al(causation)o]l Wd A&S =& = e 45
& AF3H(VanderWeele, 2015, p.5.). wepr] ¥
A 7F 134 SfAs zk7] flal ol" M-S sfoF shex
W FAA ] se] AAR A s s ErH(VanderWeele,

S

N

Sl

d 9]°ﬂ A3 #}3F Fofo Al d g /‘}*‘15101 = w7/ 24 Aol A

Ao A3t wgk A (confounding control) 74 S HWE3E] st A9
7

Jx3te 534S 2t (VanderWeele, 2015, p.22).

5
MAE EskA &= Ao gt Ul a7E A3 942 FE3.
1w EA AT olet fFASHAIRE 2w e HES A sk,
24 &3 49 “controlled direct effect (CDE)”$} “natural direct
effect (NDE)”, 25 &2} % “natural indirect effect (NIE)"7} 7 <]

direct effect (CDE(m))13% =3 H(population)oll Al w7} W7 25 m
13) ©1714 CDES %% &4 w7l W9 gH(EE FF) mol we A7) wde
“CDE(m)"2.= 7|9tk g, F2 AMgHE ofold 3 #7Ie7]e st o, 40

=
obl e <folz} opyd MAl SolE FAHORE VEsATh



AAT o] F£F gfoA ar WAR A A
A& YEFATY. Natural direct effect (NDE)

ZF fRlel el wi ) WM mEo] e wW sl ZHRlel el HE

T e FEoR fAE ARl mEol FE dlA o2 WHEE A

§ A7t dup WEAE YYo= wmEelA iz Mere] A

25 HEASE A A g =29 dFo] drbt FEAE £F

gtk Natural indirect effects= =F°] a® LAE el wi7f ¥

7b a*d W Aok FEolM o W Ak o WMA" Ade A

b JitAow dAuig ME ZRIAE yetdth olE Al dd =3I
=]

EMA=a,C=c)=f,+pa+c (4 1)
E(YIA=a, M=m, C=c)=0,+0,a+0,m+0am~+0",c (52 2)

controlled direct effect (CDE(m)), natural direct effect (NDE), natural
indirect effect (NIE) Z+zt2 ol g} o] 4= 4 dtH(VanderWeele,

2015, pp.21-22)14),

CDE(m) = (0, +8;m)(a—a¥) (54 3)
NDE = (0, +6,53, 4 0,8,a*+ 0,5 ,c)(a—a*) (52 4)
NIE = (02/61 +93ﬂ1a)(a—a*) =21 5)

Controlled direct effecte] 4% FAt dA] AA wj/hA)] AP H

14) <3 wj7y ¥4 HIZHol=  3F 7]WH(regression-based), 7}& XA 7]dk
(weighting-based), inverse-odds-ratio-weighting, natural effect model, marginal
structural model, g-formula HH Sol J=d(Shi &, 2021), ¥ =& F8 7|&2
39 719k H2E Vo R A h



T =F0 B AAGA HBA nEshy] wEel ZA HrbA Fag
AL %E}. HbH - natural direct effect®} natural indirect effecti= »
NA a —’F—%Oi WRE w A7l dubd o dup W
=R 2 7‘394513 & a3 total effect)7} o] F &3] For Faf=
T e 54ES 7HA7C gdE 1Y Aed 1 F 8

A o F #Ae WE F Ak olE s BF FHF O=c

=il
o el gkt (VanderWeele, 2015, p.23).

HN

A A T FAEAC JAH{AA HAS JHA YW wE W
(confounding variables)& & A d]oF stt}. WA controlled direct effect
¢ st = F A 7H-el dasid. A, w543 #Ae =
AE A e a@(unmeasured confounding)e] $ITHIZFA 1). 4, w~

SAHA @ meto] f(7HE 2). vl e =Y
o 23t FA4H FWFEC] o F #A ik wHdg A F
weljoF gt} Natural direct effect®} natural indirect effecte} &3}
M e F P8 A IR F A 7HAel o desit %
sty w=E-viz) A Aol tia 5A

3ola, g v mEF2 Qs JFe e v
wgo] glok= AHE 4ol mhA 9t
N WFEE AAH At s vA= dro OE 3lo] glo= A

wE AT A Wk BT o

-

0.

Ll
S
ol
4
bass
N

How 7hAstH, w7 WA w
ML wi) WerE AdEg dveE s gEAHeR A H
(VanderWeele, 2015, pp.25-26). wp2bA 13} w7 +4&
A= Jb5s & wZo] A WERT MAstn vl Wesl AatRo
Aests WS ay s of deH(VanderWeele, 2015, pp.52-53).



olx} wjsf BEAo|AE Qo A FTE “proportion mediated (PM)”<F
“proportion eliminated (PE)’gl+= Aol AlgH7|%= 3o WA
proportion mediated= &7} zFo] # E(difference scale)oll A AF-8-% =
749 % &l W3t natural indirect effecte] H]& =2 Ao ¥ &= Fholth
(5%, PM=NIE/TE)15), o] =Zo| Ao wXi= 9&s HAysts b
of o] wi/fAE B3 AR FTLAS LA AFol7|E k. o
ool mg pAAC Axe AFE ko] FF 4Es WA UEL]
of ©es] Zdel dRIE wighE =R oS Hrhstr] 9 AE S
sk 7] §-ol = natural indirect effect Aol gk A= F7HS AFE-3}
v Aol ytt} E3F natural direct effect®t natrual indirect effect”} 2
& 0wk ARS ThsEtth ol Eo] AE thE WERl A9 A4 gkl
AA R oJulzt glojA Al ®H(VanderWeele, 2015, pp.47-48). Proportion
eliminatedv= #to] HZolA F F¥e wp/IAE 54 5 M=mo=E
A3l =AH3F= controlled direct effect®] zpo]lE F &3 AA R Y
Fol Hl&S 3=, PE(m)=(TE— CDE(m))/ TE)16)(VanderWeele,
2015, pp.50-51). Al controlled direct effect’} A2 #HHA FQ
A AZ7EE 7 Ao g A" 2 AZ JA ZA o AAdAL 2 ¢
t} 9kt o] proportion eliminated’} =il xFo] Ao WA=
WA etaL Avd o] wiyRAel et S
uj Fojt}, tbA] Zal proportion mediatedE o] A3}
F 5 vifAle] e m=Eo JFow Qi A= AE
3t HFAH proportion eliminatedi= w7l Ao 7HPgTOo N wmFo
o MR JEFE drty AAT F A=A E FGofsteE A2 A
AA NG mHe AHo]l Aduk(Valeri 9], 2023; VanderWeele, 2015,

p52). T3 ZFT o] FAo HR3 controlled direct effect:= natural
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natural indirect effect
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=

direct effect

1*1
(VanderWeele, 2015, p.52).
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3} natural indirect
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#E A

g}¢l =) 2l th(VanderWeele, 2015, p.46)
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2.3.4. Four—-way decomposition

Four-way decomposition< %3} 17
) =E9 F 2945 U A FA4 84 %—aﬂ—a}oq AERE QT vl
A=)

SRR E R
@ A Wt Bl e Wel FHE dob 9 We] FEAE

(baseline) FWZF M3 O/ Y= A
< 93t o] (binary) =& B =
A3t a8d =0 F £FEQ a8 of S vudda FE ) a=13

a*=00] BT AFET WAAH BAE VM, Y, Y,, = 247 Anu

Lo

W 0gd 2o Vo MiE A% wE AR $F a2 4RARE 99
o

Ate} vl7) Al A
3 ovel o@ & Edhe V,-Y,ox A9 D%, W) W Mol i A

18) dAsHA= ofdfoll 7]&ed 2
el i W M=0d W)z



2014; VanderWeele, 2015, pp.56-58). 7|4 sh
g, stvs A=aed o WAL ARl Y9 M= 7b7h #EE
3 M3} Zti= consistency 7Rl BHE sty Y, =Y, 08 W
%= composition 7F4 o] tHVanderWeele, 2014; VanderWeele, 2015,
pp.461-462).

A ASE EAWE AHESel B EIE Oy Pol Restel ¥
ag F At
Yl_Yo:(Ylo ) ( -Y —Y01+Y00)(]\40)
(Vi — Yy Yoy + Yo )01, ~ 1) (4 6)
+ (Y, — Yy ) (M, — M)

= o] dFEdd U 246 sl 9 A A A
(Yo = Yy)2 w7l W52 M=02 1433e w(F

—

TE AARES W) =5 A9 AFY AR A Aok Ay 2
2 controlled direct effect (CDE)d| &3t F+ HA G4 249
(), — Yy — Yy, + Yy) ()& reference interaction (INT,, ,)ol2til &bz

Eﬂ %'?‘"E‘Q/] (YH - leo - YEJl + Ybo)'&‘ 5'1 @:} ’byix—}%(additive
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ol BlAl Aagel (Y — Y — Yy +Y)olArt slxe (M — M)
7 FaltkE zbelvt vk &, B 84w w=Fo] sl Wy JEgs
Hx M, — My =00] opd Aot Zgste QA dsAgoltt & &
2%  mediated interaction (INT,  eoletil gk wpxvk 9 49l
(Yo = Yoo )M, = My) = :Zo] 91 ) wj7) Ws=e] 539 (

wEo] wjz) WMo mAE g (M —M)E F3F otk B 84t
wZo] gls W vivl Wrh Adel] JEgSs
QgL v x= ASol7 0o] obyrl E 2 4 mediated main effecte}
3% 3}l pure indirect effect (PIE)e}1 % $to}, wpetx & g3 (TE)
ek Fale v 2ol vAl 588 TR Uth

A AL mEo] w7 W

[UO

TE= CDE+INT,,;+INT,, ,+ PIE 22 7)

olFF wal= wmEol 54 JiQle] Ael] IS v A=

p,=E(YlA=0a) &3 3 gy 2& A@Hon RaE & F 9
i, 4 aas d 7 A .4 A7 Fagi(EAdE

E[CDE], E[INT,, /|, E[INT,,. ], EIPIE])°] &) 3% t}(VanderWeele, 2014;

rsﬂ

VanderWeele, 2015, pp.372-374).

B (Y —Yy) e =& wjAAzE 2% 24T o} EA4sHA Z& WS vushy
=E3 A B 24T we g3E st Aola, (Y —Yy) 2 (Y — Y)
o Zt7Zt =& wEeo Fyel uwiy) W wEo  FFo]th(VanderWeele, 2014;
VanderWeele, 2015, p.250)

1



Pac1—Pao =010 —p00) + 01y — D1 — Doy +000) PIM=1|A=0)
+(py — P10 —Por +Poo){P(M: 11A=1)—P(M=1A=0)}
+ (py; — P IP(M=1A=1)—P(M=1A=0)}

(54 8)
de] walA AAE mee] diF oME 74 flolE fA7 HAA
on MY wd g spdol By

o)
re
Al
o
£
N
N
X
N
N
oX
Ol
ol
o
2
-
oX,
ko
[N
N
N
=
w o rlo
p
)
o
o,
EY
¢ o
A=

) ElcDE] ElNT,, ElNT,, | E[PIE]
) 8 A7l o e , , ,
it kel AR MEE —prE T ETE 0 E[TE] ) EITE

2 yepd ¢ doh =g wplE Qg AA B & (proportion mediated)
mediated interaction®} pure indirect effect® <13+ H] &S $HAksle] -
g a, uRREAR AEAges gk Al ¥l & (proportion
attributable to interaction)< reference interaction?}  mediated
interaction®] oz g 4 At} (VanderWeele, 2014; VanderWeele,
2015, p.374).

E[INT,, )+ E|PIE]

roportion mediated =
prop E[TE] (42 9)

- E[INT, ]+ E[INT,,,,]
Tt ttributable to int tion =
proportion artrioutravle to 1mreraction E[TE] (fl:‘)ﬂu 10)

A 2 kol AFE W proportion eliminatedy & & 3ol A
controlled direct effect® <13+ H| &S wj= JEf= AAHE 5 Ao},

E[TE] — E|CDE|
E[TE] 421 11)

proportion eliminated =



21 Ay B proportion eliminated:= ¥ Aol reference interaction

N

$F3} | proportion mediated= #A}ol reference interactions 3 §}s}
A =t VanderWeele, 2015, p.385). ©ol&3F H]l& A& &= &37} 0
of Zk7bg-" Wl P AHolm2 FAVE & F UHVanderWeele,

2014).

Fe

Ul A 84 94 AFE A Qex oy 2FoE UE FAHAANE
el = 2o 2 two-way ¥ three-way decompositions 7}s 8}
3hi=dl, four-way decompositione 2EZX o2 RE A8 XA wF
o 74 & B#&E& AFst= WHEoEn & 4 Jdti(VanderWeele,

2014; VanderWeele, 2015, p.385).

P ded (i) dsE wisiAE gl el s d9)E
1

e e 22 d9WS geshd vaa 2k

ko



2

q

A
S

2. Four-way decomposition?| 2 T+

i
ar

A1
A

Bl

S|
o

=

o
N
A

R

]

R

J

x

J 3

s

CDE+INT,,,+INT,,,,+ PIE)

(Total effect

Z o
hl

Ls

Total effect
Controlled
direct effect
(CDE)
Reference

]

ol
T
olo
N
o}
<0

=

=

o

1

kel
H

Jol

%

interaction
Mediated

pr

el

o] 7 vk

a9

(INT,..)

Pure indirect
effect (PIE)

interaction

o

0°] obl ghe 744

= .
T




a -

Xﬂ 3 x(}

R S
s WA, T E
el - oR P r— . .
M L o ke B — 0 oS
wm o] of B A BiRN o oo ™ o
¢swilzes N
o~ N o= Yy & _ ol W ol
‘Ec _z KH 5 M/o.Aro EE —-n = ﬁl
5 W <0 ~ I W K
= R T <R AN 50 0 T N ™ oy
iy A =y M o T B i n___w““ e —~ T
% ~ro g 59 ge P oA
Sl HWQ me e ﬁmﬁmﬂd.%
3 o e ) B 00 = — o153 ol (M AR/ 700
0 o Eo o X xr big ol T
o o O X Cilles » w0 B o O
oy T ;ﬂl W B M _ Mw oo k-
T ulo o X oo o
) B’ " 3 il o M
vin " E._ o ﬂ —_— — = EE ﬂA.l WL . o
X ) = 9 NE N =
TR o o N Rlg - M
T oo . °E R T o X2 =)
~ Eﬁa 7 ,UI N ~ o0 g ol X o ‘UI a ﬂ
—_— X O#E gl <0 & _.,T = <
~ T, N N— Piny & o B8R oy =
oo BBk R S
.m.x - i X o g N H L mm o H_/M Bo ﬁo i
BT w _ [y : © ~ = B o
° = R o — - o o H = . °
TP g 5T g - ] NN
Jl T B oK oR ! oo dl %m i R mml =
= %R el i XA
Jl \H_.W EO ﬁl ﬂw_ 1_ X WW | MMW. T H@.TL . K= T
Is o PR pu w4 b o (RE [ Al IS
B N & o o B o+ |z o O e
T T N o T o T e n R
T g A o O oF T
- S R oo .
: ’ ~ g N g A - S )
0 o [ B Ry piis I )
woT <o AR z dosna— oo W o
IR M AR T W™
= 4 %0 30
iy X
T o %0 T

- 39 —



i

7Hdol Sl o] H

-
T

Aol e}

B
—_
file)
W
H

—

0

¢+

g

o

o

—

o)

o)

Fact of5u] A Eel

J|

we el

Ef ol

s

%

B

—

X
7o

o

EEREEELY

A

A

B

fite)

_,o_n



.
re
-
ol
Hl
rCI
o
ol
I'E

Aedel ] ATIHE  FUALA
(200272022; A 5 NHIS-2024-1-415)20) =
tofEvEts A a9 dARAS @Asta ¢ A EA(single payer
AAE zhE 72 9 g RE(95797%)0] AFRE 7hdAtel, 1E]
U A (375%) e o am FAA g (Kwon, 2009). EF &
N7 FANAAZ AW Qo F o mv) P P ke T
FRE A A 8 HAE ATees AA Aol Hi k(R
B2 5 2024a). ek 2 RS ARt 718 d o=l ik A
Y A4 e ogold, A AR T8 ot 4 vk E=RE =W
AZRATGANA F7PAZHN AAAS Aldstar 7)ol & Aads &
3l =F/RARAN AFY Fofel dig AR 9A] d& 5 A (Seong 9,
2016).

il
X
A ri o R Z

o

FAOR AR AN LEL»E %3 vk WA 28 AZRY

FS Ao, AFHIAE Xé HE 5-:94 tf&] A<= (proxy variable)

2 2439 Y ALY 4d, A, ol ARE @A tefarg
oo E4 2 A ARZRE AR 24 2 9% JuE sepsgh 2
29 ARty 4ye) AAGS velgon, AT oy dRow

200 A% ARWE AEF 4z A7l Aol7t ek B oke] Jzke A 2 )
W AFRY AR AR A N0E NFow AP



33. A7 AA 2 A A

2 AT dAAe Y ZIE #HE AT (retrospective cohort
observational study) @ EH|E o]Z 2¥ o2 ey vy 2o 23
5 =F e met st Az

pp.159-160)
oA E 201098 7 VI AR e® st A Hm Wgs vt
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assumption) S zt=th mEkA B B S X8 A9 ol9p e 7o

dHsh=A FdsfoR g

JgEH AEL A3 WFE i BA P9, B AT Uy Ado)
G Ho Fdhe] gl REsh 2 YA

(generalized linear model with gamma distribution and log link)<S &

g
g3t EAEAY. B AT #d A3 A fldE A AE o
dow Add A3 e 99 A3 gunE dEste AFolr]d 9=
H A &dl sl #48he B #F AT 433 vt R AFud At
T Be U vl go] BASA] et oA Y dHHE AEFIA &
H] 22 B] ZH(non-spenders) 7t B 43 R E o] &3HA H= oA A4
I 2 o] Fe] o7 ARE el tE oA AAd A7t = H T&
Hato] o :ulo] i3k BA o= o8 H] A EF oo i3k B3} o 7h
Azo]l G Ao e AR omH] AFd HAE FFES U

o

@o] Alg-¥th(Mihaylova €], 2011).
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zr =t} (Blough 9, 1999).
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of gk M ozl WMy YFeolnR wiy] Ry ZA Y 34 KLY
(logistic regression model) S A &3t o, npA7tx 2 BE T4 W57
5 233t

(1) Controlled direct effect (CDE): B tjAx7F #Ad #Hoslk 7o
2 A9 S w 28 Ao gyE viAE A435FEE old &
B2 B F AdS

(2) Reference interaction (INT,e): -8 Arejel Az Zho] 7o AF

(3) Mediated interaction (INTyeq): L8 A Ef7} 3 g
A= Afent Zssts QA g ow mifet dsAe
= Qg &3

(4) Pure indirect effect (PIE): Hx Foj& &3k wjrfnto = <3k &
5}

olF A¥ow yrhld v 2k



Total effect (TE):
08 YEl - A7 2ot o|=H| X|E

Controlled direct effect (CDE)] | Reference interaction (INT,ef)l i Mediated interaction (INT, .4} 1 ‘ Pure indirect effect (PIE)‘

4 ol 4 o 4z #o a4 #of
N AN H
/g ME x AT &N /18 M x AT Ao g M x AT "ol 0g HEf x A7 Hof

AN AN TN PR

. 717:741} ’ - 717:7: ot ’ \717{74 ot ’ \‘7-17{71 /3
val Inl In/ A Inl ZZin]

DR ME —— 5 T D8 ME} s T DB AR e T8 AR e iy
o|=H| X|& o|zH| X|E olgH| X|& olzH| X|&

NoEg an of7H szt

a2 11. Four-way decomposition?| 74 4

Ay My A7 A3, AE 2 e A= 4 24= Qs
Z 3} 9134 (excess hazard ratio) FE|Z FAHEH, ojwnH|¢l A=

el s 7IFoRE o] HL(difference scale)® FAET Hg 7 8
&7 & B3 F V1ot vlES A Ao, B E w9 7P A
ojgt= FHAIZE EA et Aol §olde flste] wiziE 1% WA H]E&
(proportion mediated), A& 2802 <213k H]&(proportion attributable
to interaction), 18]3 HZ & EF & A AAH= 18 FEHY

g3E 9|3} proportion eliminatedE $H7A A A 3F St

oje} Hol el FAHAF Q1 M A & vl 7HA 7ol

Hdestty. WA, controlled direct effectet ©o]E AL H]

el

&<l
proportion eliminatedi= 1% F+ 7FA] 7F4w o3y, »E&-A3 #A
of FAsHA & agko]l glojoF sta(ZHg 1), vzl Wg-A 3 A
=4a4 e ko] glolok ATHOUFE 2. UHA 849 A4 Frim
T 7HA AR wmE-uig) Wl Al diE SAEA &2 wdo] ¢l

=l

]
(14 3), =F2 Q3 TS e wiEs-A #A9 udo] ¢l
S (714 4) 7} o] JtEsEtnt. o2 mEEte] B AF A A=Y
W 7He W E &Este] AU ad WMeE SAsdod o S
g3 FHE AR Vst ofHu wek 2 249 daE ¢
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A8l A3 BAZ ANG e @A, B BaA AAA o) Al
1

FretE 2 AAE AP A5H SHS AR ofsh g

7 FAAC g 3 oxE 17 Ay WP disiAe delta
methodE a8, 984 A& WMol thslA = bootstrappings E3l At
=3l tE®).  Four-way decomposition 41 R softwareo] A]

CMAverse package (Shi 9], 2021)& AF-g3ste] @3 sgdc).

38) FE A7} e A delta method®.t} bootstrappinge] ©l B&d FEo 7 o
oAE Aow dHA dot Y FHol & AL o9 e EA 4 Fastu A
b &8 WA delta method?t ¥ A3E 4 Qe Aoz dEA ot

(VanderWeele, 2015, pp.37-38).
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CTAH AT AR S

Q o 2 AlAl ;;l-% jl—%—
54 S et P-value
N/mean %/SD N/mean %/SD N/mean %/SD
A 836,368 1000 29,934 100.0 41,662 100.0
A4l <0.0001
A 627,732 7.1 19,799 661 27931 67.0
o g 208,636 249 10,135 339 13,731 33.0
AH A o)) 439 2.8 455 3.1 45.2 3.1 <0.0001
ol o F- <0.0001
S 19,087 2.3 847 2.8 1,172 2.8
T 817,281 977 29087 972 40,490 972
A7RR3 7 19 <0.0001
189 46,655 5.6 6,138 205 7,692 185
259 54,293 6.5 4858 16.2 7483 180
39 78,552 9.4 5530 185 8,708 209
44 203,003 24.3 6,365 21.3 9,728 233
5 9] 453,865  54.3 7,043 235 8,051 19.3
A+ AY <0.0001
=4 406,906 487 16910 564 23,225 557
Fad 221,262  27.2 7,271 243 10,282 247
el i 85,676 10.2 2,241 75 3,061 7.4
=44 84,837 10.1 2,506 84 3,688 89
- AT 31,687 35 1,006 34 1,406 3.4
A& g 7|7+ <0.0001
33 o] 61 m gk 147727 177 8,063 269 13,140 315
61 o]/ 8 wH gk 77,951 9.3 6,392 214 9,707 23.3
8y o] A 610,690 730 15479 51.7 18815 452
2{3 3%?_7& 4744 <0.0001
n| 3o 106,789 12.8 7,248  24.2 7913  19.0
zhod 729579 872 22686 758 33,749 81.0
F11) 712 BALS 1E AT A9 20109, nE AET 2 Fe 18 HEL
A #E 1A A 28 A ANRE VEeR Bgd mE Y dE e
1ooldel s FH S

2) P-value® Chi-square test =¥ ANOVA test Z43}ol| 7|43}
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F 6 MY S92 odTOiAK B
=g o] 7d
=4 T OAT  Ta AAT e g 79 o F e APAG R
e A s et P-value ~ b g e LR i P-value
N/mean %/SD N/mean %/SD N/mean %/SD N/mean %/SD N/mean %/SD N/mean %/SD
A 627,732 1000 19,799 100.0 27,931 100.0 208,636 100.0 10,135 100.0 13,731 100.0
A= (A o)) 439 28 454 31 452 3.1 <0.0001 439 28 455 3.2 453 3.1 <0.0001
Zhol o F- <0.0001 0.0047
r 17152 2.7 733 37 1013 36 1,935 09 114 1.1 159 1.2
s 601,580 97.3 19,066 96.3 26918 96.4 206,701 99.1 10,021 989 13572 988
A4RHE 9 <0.0001 <0.0001
134 18,141 29 3316 168 3,639 13.0 28514 137 2822 2718 4,053 295
24 21,751 35 2341 118 3,131 11.2 32542 156 2517 248 4352 31.7
34 52,061 83 3,799 192 588 21.1 26,501 127 1,731 171 2823 20.6
4% 156,753 250 4964 251 8293 29.7 46,250 222 1,401 138 1435 105
5% ¢ 379,036 604 5379 272 6983 25.0 74829 359 1664 161 1,068 7.8
A+ A4 <0.0001 <0.0001
TEHA 304,923 486 11256 56.9 15812 56.6 101,983 489 56564 558 7,413 54.0
Fd 173,769 2777 4741 239 6,760 24.2 53,493 256 2530 250 3522 257
kel 63,723 102 1469 74 2073 74 21,953 105 7276 988 7.2
=34 63,077 100 1660 84 235 84 21,760 104 846 83 1,332 97
- AT 22,240 35 673 34 930 3.3 9,447 45 333 3.3 476 35




Lo o] d
=4 e Sx me AT e e TE AT Te A R
o e WMEF  Povalue | o T T o °E¥ s P-value
N/mean %/SD N/mean %/SD N/mean %/SD N/mean %/SD N/mean %/SD N/mean %/SD
AL 31§ 7|3k <0.0001 <0.0001
3 o] 6@ wgk 90,729 145 4612 233 7615 273 56,998 273 3451 341 5525 402
6 o] 8d wwk 50963 81 3900 197 5941 21.3 26,988 129 2492 246 3766 274
8d o] 486,040 774 11287 57.0 14,375 515 124,650 59.8 4,192 414 4,440 323
J;f 1& 34»3_05; a4 <0.0001 <0.0001
| 3o 83,419 133 5287 267 6,086 21.8 23,370 112 1961 193 1,827 133
3o 544313 86.7 14512 733 21,845 782 185,266 838 8174 80.7 11,904 86.7
F 1) 712 B4 18 AT A4S 20109, 2§ A 2 e a8 wEde 4% 22 U1k U A 18 A AEE vFEeR

o] = k= =2 3k

W] wel sk T 1 ol dis) S4 ¢

2) P-value= Chi-square test £+ ANOVA test 230 7|43}t
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FEf ol Al 1.294(95% CI
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=, FEdAA T ol P vt s B =4 dE
S = tiH] 9] HR=1.281, 95% CI=1.239—1.323). 9<% 11§
71ko]l 3 ol 6 WYl A= 8¢ ol Aol e AdEw A
gtow QIgh 4l A 9ol EIHH(HR=1.089, 95% CI=1.056—1.122).
A 3R ARZHN FolE A B2 e FAE 3 Aol Bt
Ada dglow QI3 e A 9ol FoleA =IrHHR=1.112,



¥ 7. 03 MEfIF AEn HEo2 olot ) 2ol o|x|l= I
Hg reference HR 95% CI P
g Gl g FA
a8 g 1.108™ 1.046—1.173 0.0004
Zke 518 W 1.175™ 1.120—1.232  <0.0001
A= (A) 1.094™ 1.090—1.098  <0.0001
a4 g
73 0.536™" 0.521—-0.551 <0.0001
ol o 7 ol
el 1.241™ 1.173—1.312  <0.0001
AZEAE &9 5% 9
134 1.155™" 1.103—1.210  <0.0001
2359 1.074™ 1.027—1.124 0.0020
3%9 1.030 0.992 —1.069 0.1202
43+ 9] 1.063™ 1.037—1.090  <0.0001
"+ AY T
a4 1.159™ 1.132—1.187  <0.0001
el =g 1.281" 1.239—-1.323  <0.0001
Ea R 1.062" 1.026—1.100 0.0008
& - AT 1.252" 1.190—1.317  <0.0001
AL g 7|z 8 o] %
3d o] 61 wwt 1.089" 1.056—1.122  <0.0001
61 o] 8 w¥ 1.024 0.988—1.061 0.1962
jf‘; 3dzr ARAD Fo 2]
| 3o 1.112" 1.080—1.143  <0.0001

T #p<0.05, *#p<0.01, *#+p<0.001



AA AFEAE FWR e sele #4 S A Ads v
o] ®eol 2o AR Aoz 3 g HAo] nE HEHF wH=
FFE o Hl%ﬂ HA A o 2A YERE %*94 A, AEa 4
Frowm Qg g 2 ol 1§ FA el Bl g A el
2] 1.1084H *‘ﬂl(HR 95% CI=1.039—1.182) YEbtow, 2o 18 Wy

Efel A 11888 = AHR, 95% CI=1.126—1.253) YElwt) oA 7
T, T2 WFE o] dT W i& A AE oy 28 A A

Blel 91 @H7F 1.095 (95% CI=0.968—1.238)% EAIA o= Fog #o
, e a8 WE AEe dHZE 1120 (95% CI=1.007 -

—_—

A Mz e ko Qg i A el vAlE @

oz Qg 9 Wy ¢
Azl Mool TR AFAE 480 Afon A9 98 B4 A8
H] 7} 1.435 (95% CI=1.326—1.552)% U}E}Y: & g 7|3 JEFg=

u‘*oﬂ/‘i—E 39 ol 61 mwte] 8d Ol”"ﬂ H] H Add dgow 3
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E 8. MY SI9|T 24 21k 1 Ay AEH Moz ot U @] o|xE YT
2 reforence F (n=675,462) o144 (n=232,502)
HR 95% CI P HR 95% CI P

a8 2 A

g g 1.108™ 1.039-1.182 0.0018 1.095 0.968 —1.238 0.1481

Zke 18 WE 1.188™ 1.126 —1.253 <0.0001  1.120° 1.007—1.246 0.0366
A (Al 1.095™" 1.091 —1.099 <0.0001  1.090"" 1.081 —1.100 <0.0001
of of 3 ol 7

ol 1.2427 1.172-1.316 <0.0001 1.211 0.967—1.517 0.0968
AARAL B9 53]

14 1.216™ 1.150—1.285 <0.0001 1.103" 1.006 —1.209 0.0363

239 1.073 1.014—-1.135 0.0143  1.103" 1.011—-1.204 0.0276

359 1.002 0.961—1.045 09214 1.140" 1.044 —1.244 0.0034

43591 1.053™ 1.025—1.082 0.0002 1.125" 1.047—-1.210 0.0014
A% A e

Eh=ail 1,148 1.119—-1.178 <0.0001 1.227°" 1.155—-1.302 <0.0001

4 1.250™" 1.206 —1.296 <0.0001 1.435™ 1.326 —1.552 <0.0001

=Hd 1.048" 1.009 —1.090 0.0162 1.130™ 1.038—1.231 0.0049

& AT 1.240" 1.172—-1.311 <0.0001  1.302" 1.160—1.462 <0.0001




w74 (n=675,462) o] /3 (n=232,502)

W4 reference
HR 95% CI P HR 95% CI P

AL 38 7|3 8 o]
3 o] 61 mlyk 1.105™" 1.069—1.143 <0.0001 1.032 0.961 —1.108 0.3913
61d o]d 8d Wyl 1.027 0.987—1.069 0.1891 1.001 0.922—1.083 09721
WA 337 ARARAN FHo] |
7 oo aeee T
"]z 1.126™" 1.092—1.161 <0.0001 0.981 0.905—1.062 0.6283

T #p<0.05, *#p<0.01, *#+p<0.001



422. 9o AF A A

FH WAV Aol WAF ASE 1§ KATANA 6942
(0.83%), 118 ZFAaolA 2374(0.79%), #te 18 WEaoA 3379
081%)o1 Atk Ao A% Agel Fe ug FATIM 8634
(0.09%), & ZdelA 539(0.19%), 2+ g NA 667
0179002 1§ FAEI e 2g WEL 24 BA7IZro] Fi A
o8 o #LE By gz o e nyv

SHY YT RS Hgstel 1§ el W 99 B4 Ao

ek A e = AP 28 74 GE

A 1167 (95% CI=1.025—1.329), 2t 118 W5 Aol A 1186 (95%
CI=1.063—1.320) 0. = YEestth, fjetem QIgh Al T Ale] = fdH =
g A AElel Hle g FAE AdEllA 2561 (95% CI=1.955—
3.355), zH& a1 W-E AFEjel A 2181 (95% CI=1.700—2.798) .= =7

]j]f;H 18 A /\PEﬂoﬂ
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o2
lo
it
r o
ol
>
>
%
do
o
flo
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oo
Ho
Y
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>L|-4 E,

1.8054) = 31(HR, 95% CI=1.365—2.386),
v =A(HR, 95% CI=1.218—-2.038) “}EF%;
OE BA WEe 9L @A AW, POT A% AP AFol
oA FAo Hlste]  FoshA koM (HR=0.507, 95% CI=0.423—
0608), 71% A4 ol AFRAR ¥4 3 ARE 2A vy 37
397 ABAR VI ATt Fol Aol o] ko Q% Ay 1ol
frol st Al = tH(HR=1.332, 95% CI=1.123—1.582). ¥& 118 7|7k 9
oz A% AY Aol FAF Pl P AoE ehrhE 9.
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E 9. I MEJ} ez 2lsh Al whMo|| o|x|= A&t
Mg reference HR 95% CI P

g H g A

g A 1.805™"  1.365—2.386  <0.0001
He g Wy 1.576™  1.218—2.038 0.0005
A= (A 1141 1.115-1.167  <0.0001
/Rc—]lg ‘51'7‘3

o] 0507 0.423—0.608  <0.0001
ol ol 5 gol &

dol 0.875 0.578—1.326 0.4968
AZREw &9 549

159 1759 1.335—2317  <0.0001
2+ 9] 1.850""  1.420—2411  <0.0001
39 1.770""  1.419—-2208  <0.0001
439 1489 1.259—1.760  <0.0001
A+ A Fe=d

add 1.138 0.974—1.330 0.1031
s 1.038 0.822—1.311 0.7539
=34 1.270° 1.026—1.572 0.0278
r - AT 1.185 0.849—1.653 0.3180
A& g 7|z 8d ol

3d o] 6 m v 1.058 0.880—1.272 0.5469
6 o] 8 mwl 1.000 0.803—1.245 0.9985
;}?j 3dqzr AZAA 3o o]

] 3t 1.332" 1.123—1.582 0.0010
F1 xp<0.05, #5p<0.01, ##xp<0.001



g AEE fiterm AF A fIFd wAlE el dis) 9y st
At #AS Ay A= <xE 10> 2k WA 9o gk A
o] WA 6754627 T 7529 (0.11%)° A, oA 2325029 & 1584
0.07%)o A LAste] Y st B4 Az =3 oA g A
Aibe 242 E 4ol dasit oA skelate A diEe e
of thell f1dAn] FAA] Aol Wi, SAA Fodel = AL
= yeued, fde® % A A A AATE A2 A dFS
mAsk7] ol Heh, Aol g AEs fidew QI AP el
o3 YFE F AocE yEuy a8 A4 el W 8 G

FHE dew A% AP ol 1.8611 =X oM (HR, 95% CI=1.371
€ ¥WE AEs 15938 = dHHHR, 95% CI=1.199—
o
o

A _ﬂ.o }\6].8_ g}\gdgq. _‘]__]__Q_ /\}/\1 }\]-EHQ,}, xL,S_

g WE el L8 A el vl e w QI3 ARG 7o

473 ] HR=1.469, 95% CI=0.738—2.924; %t 1§
59 HR=1.480, 95% CI=0.805—2.723). F4d° A% 7+ A4 oA
FREE Z9 wE A AP AFe AAZE ZA dEhsd 94
oA el BTl HA 3dzh AN FolshA] 2 A9 9

o7 A% AMY fFo] L AoE YER

AR HF
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E 10, ¥ B19F B4 23k D8 Mef7l Ao oIt AY WMo olxE I
iR reference 78 (n=675,462) ©18 (n=232,502)
HR 95% CI P HR 95% CI P

g AFH g Al

g A 1.861°" 1.371 —2.528 <0.0001 1.469 0.738 —2.924 0.2741

Zke 518 WE 1.593™ 1.199—-2.115 0.0013  1.480 0.805—2.723 0.2072
A= (A 1172 1.143—1.202 <0.0001 1.005 0.951 —1.063 0.8554
o o ol

ol 0.822 0.532-1.269 0.3759 1.344 0.333—5.428 0.6777
AAEAR &9 5491

14 2.011™ 1.462—2.767 <0.0001 1.041 0.590 —1.837 0.8900

259 2.306™ 1.709—-3.111 <0.0001 0.936 0.536 —1.635 0.8154

359 1.985™ 1.564 —2.520 <0.0001 0.840 0.471—1.500 0.5560

439 1.558™" 1.301 —1.866 <0.0001 0.916 0.582—1.441 0.7029
715 A9 FEd

Eh=ail 1.180 0.996 —1.399 0.0561 0931 0.628 —1.380 0.7222

4 0.984 0.756—1.281 0.9057 1.219 0.736 —2.017 0.4422

=Hd 1.272° 1.004—-1.611 0.0462 1.256 0.768 —2.056 0.3638

& AT 1.350 0.952—1.914 0.0924 0.445 0.140—1.411 0.1693




34 (n=675,462)

o] /3 (n=232,502)

W5 f
e FEIETEnee R 95% CI P HR 95% CI P

A% w8 73k 84 o] 4
349 o)4 61 uul 1.079 0.882—1.321 04602  1.050 0.665—1.659 0.8344
69 o2 8d mul 0.998 0.781-1275 09893 1.135 0.678—1.899 06313
WA 337 ARARAN FHo] |
TR
1] 7] 1245° 1.031— 1504 00227 1529° 1.003—2.329 0.0482

F1 #p<0.05, ##p<0.01, *++p<0.001
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E 11, 18 {7t MEa 2 et o|®d| X[ &0 o|xls ek
(n=555,404)
H g reference B (SE) P

a8 A g A

g g 0.356™" (0.012)  <0.0001

Zke 518 W 0.262"" (0.010)  <0.0001
A= (A) 0.026™" (0.001) <0.0001
3 w3

7 -0.450""  (0.005)  <0.0001
ol ol 5 ol

el fr 0.148™" (0.013) <0.0001
AZEAE &9 5% ¢

134 0.135" (0.009)  <0.0001

259 0.205™" (0.009)  <0.0001

34 0.153"* (0.008)  <0.0001

439 0.135™" (0.005)  <0.0001
A5 A9 =4

A= 0.044™* (0.005) <0.0001

el =] 0.125™" (0.007)  <0.0001

Eac R 0.017" (0.007) 0.0172

& AT -0.004 (0.01D) 0.7143
A& 31§ 7|7k 8 o] %

3 o] 6 wwk -0.019™ (0.006) 0.0023

61 o] 8 w¥ 0.006 (0.007) 0.4309
A 3R AFAA Fe] o Fho

| 3o 0.219"™ (0.006)  <0.0001

1 #xp<0.05, #xp<0.01, #=xp<0.001
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A= JEHI Azol WA e AWnd, Qe A5 Gl w3
747} 45.0%, 53.8% W& Ao YERETHp<0.0001). Folrt = A5
Al

T gl gl vE AEa #E A3 57 fosA Edoy
2 Qg gsuE fodt zolzk gtk vl AlAE oA
ZRAT O} FHstAA = 56 v 289I7A 9 F el A E 4
W 248 2 A8R dFoR A3 oHH] AFo] Eopxi: P4
S Badh 189E 2, 38dd vsiME 22 3AAFE Tt od 5%
el e = mu] AFe] FofstAl =tk FEA AF A H]Eo
A AFAY A Aoz A3 98H AFo] 112% S Ao
Z YeEl o (p<0.0001), ¥+ ZAY - AT AFAL] AES 82% W
Aoz e TH(p=0.0033). 7 337 AFAA 1%04 A i At
Ha] Add #d A3 og5H] A ZFo] 21.9%, A4dH Aoz g 9
#H] A Fo] 145% ¥ Aoz YERETH(p<0.0001).

> Y

T~



H 12, 18 A7} A Hetez olst o gdH| X|&Eo 0|x|s= G
(n=115,371)
H g reference B (SE) P

a8 A g A

g g 0.389"" (0.035)  <0.0001

Zke 518 W 0.414™* (0.029) <0.0001
A= (A) 0.006™ (0.002) 0.0029
3 w3

7 -0.538"  (0.014) <0.0001
ol ol 5 ol

el 0.029 (0.034) 0.3982
AZEAE &9 5% ¢

134 0.335" (0.026)  <0.0001

259 0.416™" (0.026)  <0.0001

34 0.345™" (0.022)  <0.0001

439 0.254"" (0.014)  <0.0001
A5 A9 T

dad 0112 (0.014)  <0.0001

el =] -0.015 (0.019) 0.4169

Eac R -0.025 (0.019) 0.1945

& AT -0.082™" (0.028) 0.0033
A& 31§ 7|7k 8 oA

3 o] 6 wwk -0.025 (0.017) 0.1519

61 o] 8 w¥ 0.042" (0.020) 0.0422
A 3R AFAA Fe] o Fho

| 3o 0.145™" (0.016)  <0.0001

1 xp<0.05, #xp<0.01, #=xp<0.001
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¥ 13. MY StRIT 24 AT Al a2t 2 FH| X|&0f o[x|= g

W 2 (n=414,063) ©] 4 (n=141,341)

B (SE) P B (SE) P

aL-§ Gl
g A 0.372" (0.016) <0.0001  0.321"" (0.020) <0.0001
o 34 WE 0.286™" (0.013) <0.0001  0.207" (0.017) <0.0001
A2 (A) 0.034™ (0.001) <0.0001  0.001 (0.001) 0.3102
Zholf o] 7
Aol 0.137" (0.014) <0.0001  0.110™ (0.039) 0.0044
AZBHARE &9
1329 0.281"" (0.014) <0.0001 -0.077"" (0.014) <0.0001
2%9 0.327" (0.013) <0.0001  0.017 (0.014) 0.2245
389 0.202"* (0.009) <0.0001 -0.033" (0.014) 0.0180
489 0.154" (0.006) <0.0001  0.018 (0.011) 0.1081
A5 A FE=A
dad 0.050"" (0.006) <0.0001  0.017 (0.010) 0.0733
ALl 0.130" (0.009) <0.0001  0.082" (0.013) <0.0001
44 -0.014 (0.009) 0.0953  0.093™ (0.013) <0.0001
2 AF 0.002™ (0.013) 0.9079  -0.065" (0.019) 0.0007




w4 (n=414,063)

o] A (n=141,341)

iRt reference
B (SE) P B (SE) P

A% 3§ 7|7 8id ol
3y o)A 6 myl -0.010 (0.008) 0.1974 -0.008 (0.011) 0.4758
6d o] 8 wwt 0.005 (0.009) 09575  0.058" (0.013) <0.0001
WA 3dzt ARAA o]
4a FEE T g
m] o] 0.226*** (0.007) <0.0001  0.109"** (0.012) <0.0001

F1 #p<0.05, ##p<0.01, *++p<0.001



o|ZH| X|&d| o|xl= ¥

o

WA (n=90,798)

o] (n=24,573)

reference B (SE) P B (SE) P
g #A
0.374"™ (0.041) <0.0001  0.438"" (0.063) <0.0001
0.432" (0.034) <0.0001  0.357™ (0.056) <0.0001
0.011™ (0.002) <0.0001 -0.014" (0.004) 0.0023
A} oH l:,’_
0.022 (0.035) 05336 -0.107 (0.114) 0.3484
59
0.453™ (0.035) <0.0001  0.084 (0.045) 0.0624
0.524"™ (0.035) <0.0001  0.201""" (0.043) <0.0001
0.421" (0.025) <0.0001  0.026 (0.044) 0.5528
0.280™" (0.016) <0.0001  0.087 (0.035) 0.0120
=4
0.136™" (0.015) <0.0001  -0.004 (0.030) 0.8882
0.023 (0.021) 0.2700 -0.203"" (0.040) <0.0001
-0.035 (0.022) 0.1118  0.008 (0.041) 0.8496
-0.056 (0.032) 0.0844 -0.221"* (0.054) <0.0001




reference

A (n=90,798)

o] A (n=24,573)

w B (SE) P B (SE) P
A% g 7|zt 8 o]
3 o] 6 wgk -0.003 (0.020) 0.8937 -0.064 (0.035) 0.0684
6 o] 8w 0.003 0.024) 08873 0.172™ (0.042) <0.0001
j;ﬂ_ 3 ARHAW 3o 2o
A 0.146™" (0.018) <0.0001  0.070 (0.039) 0.0673

F:1 #p<0.05, ##p<0.01, *++p<0.001
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E 15, 11& 2Ef7t fgez st o|mdH| X[&Eo| Oo[x[= I
(n=7,512)
Y reference B (SE) P

a8 A g A

g g 0.365™ (0.088)  <0.0001

Zke 518 W 0.262"" (0.074) 0.0004
A= (A) 0.006 (0.005) 0.2752
3 w3

o A -0.022" (0.044) 0.6224
ol ol 5 ol

el 0.076 (0.097) 0.4319
AZEAE &9 5% ¢

134 0.316™ (0.073) 0.0011

259 0.239™ (0.069) 0.0006

34 0.328"" (0.055)  <0.0001

439 0.225™ (0.038)  <0.0001
A5 A9 T

A= -0.010 (0.036) 0.7858

el =] -0.041 (0.051) 0.4273

Eac R -0.095 (0.050) 0.0580

& AT 0.047 (0.083) 0.5742
A& 31§ 7|7k 8 o] %

3d o] 6d Tt 0.058 0.047) 02121

61 o] 8 w¥ 0.125" (0.055) 0.0239
A 3R AFAA Fe] o Fho

| 3o 0.209™ (0.046)  <0.0001

1 xp<0.05, #xp<0.01, #=xp<0.001
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FEle] f1ke® QIR ol 'H] A &) 20.8% = kHHp=0.0106).
%

F49 A4S, AFREE Belel hE P A vehgon, 589
7} e 2es alaﬂ Aoz Qg elm AFel felal o

3
o] YA, U]zMX}E Fofztel Hle) fgkem Qg ojmu] AFo]
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stelZ 24 Fuk 18 Aejyt igfe ols o|2u| x| &0l olxE ¥
ey reforence 34 (n=6,410) o144 (n=1,102)
B (SE) P B (SE)
g A

g A 0.445™ (0.099) <0.0001  -0.026 (0.191)
e g WE 0.208° (0.081) 00106 0534 (0.182)
A% (A) 0.013" (0.006) 0.0226 -0.032" (0.014)
Zholf o 7 el 5

Fof 0.094 (0.100) 03429 -0.585 (0.424)
AZERAE &9 5 9]

159 0.406™* (0.089) <0.0001  0.085 (0.145)
25-9] 0273 (0.082) 0.0009  0.053 (0.144)
3529 03847 (0.060) <0.0001  -0.036 (0.144)
4%-9) 0.243" (0.040) <0.0001  0.073 (0.115)
A% A9 +59

3 -0.001 (0.039) 09839 -0.060 (0.098)
e -0.075 (0.056) 0.1755  0.130 (0.134)
34 ~0.080 (0.054) 0.1412  -0.135 (0.131)
9 0.062 (0.089) 0.48%8 -0.119 (0.237)




%4 (n=6,410)

14 (n=1,102)

iRt reference
B (SE) P B (SE) P

A% 1§ 717 84 o] 4k
3d o] 64 mut 0.050 (0.051) 03232  0.076 (0.116) 05152
61 o] 8d wwk 0.145" (0.062) 00190 0.156 (0.132) 0.2375
AA 337 AAARA FHo
37 e
n] 2ol 0.192"* (0.049) <0.0001  0.192 0.127) 0.1296

F1 #p<0.05, ##p<0.01, *++p<0.001
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7. LukA
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02 K

P2 x|
O 3

aojrt NEgw Moz

1
gk[Hazard ratios (95% confidence interval)]

W e A
(n=907,964) (n=836,368)

A7 el 13 g

Geg Ry 1.614™" (1.566 —1.663) (1.527—1.640)

g 2y 1.514™" (1.463—1.568) (1.463—1.584)
A7 el 509 ©lr

GRig Ry 1.259™" (1.225—1.294) (1.194-1.272)

g 2y 1.139™" (1.102—1.176) (1.121—-1.205)
A7 el 60% vl

Geig Ry 1.230™" (1.200—1.261) (1.167—-1.235)

g¥g 2y 1.132"" (1.100—1.166) (1.113-1.187)
AR el 80% vl

GRig By 1.120"" (1.094—1.146) (1.070—1.126)

g 2y 1.029"  (1.001 —1.057) (1.025—1.086)
A7 el 100% v

a2y 0.915"" (0.894—0.936) (0.857—0.901)

g¥g 2y 0.816™" (0.795—0.838) (0.800—0.846)

: 1) #p<0.05, ##p<0.01, **xp<0.001
2) vl B 3 1§ FHAA AP

o, AF A9, AZRFFE &9, FA 34zt

A A
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ol fo] 7]ol S| FolA] e A& st Ao vl gz <l
st o] gH] A Fo] 20% o] w2 FowE YEeElgow FAHORE F9
Sk 2polE H AT}
T 18, et AR Eo{ut fetoz sk Atab EhMo| o|x|leE HEk
[Hazard ratios (95% confidence interval)]
P A A g FAT
(n=907,964) (n=836,368)
AR Zo] 18] wgk
g 2y 3.192"* (2.795—3.646) 3.175" (2.754—3.661)
ogHs 2y 2914 (2.543—13.339) 3.017" (2.609—3.489)
A2 Feo] 50% vk
g 2y 9368 (2057—2727) 2371 (2.039—2.757)
gEs 2y 2.204™ (1.908 —2.545) 2291 (1.964—2.673)
A7 Fe 60% w] vk
g 2y 2106 (1.810—2450)  2.124™" (1.806—2.499)
g 2y 1.956™" (1.677—2.282) 2.042" (1.731—2.408)
A7 Fe] 80% w] vk
S v 1769 (1502-2.085)  1.828"* (1.531—2.183)
g 2y 1.663™" (1.408—1.965) 1.7717 (1.479—2.120)

Az zhe] 100% W RF

A 7y 13527 (1146—1595)  1.390™ (1.162—1.662)
A 2y 1309 (1.107-1548)  1.377"" (1.149—1.652)

F1 1) *p<0.05, #xp<0.01, #*xxp<0.001

24 A3l
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Eo{t Al et et 2 o|=H| X[Eof o|xl= &

AEd dd A3 ogn A& Hdd dgo o|gn A&
Ll A A g A A g A
(n=555,404) (n=513,588) (n=115,371) (n=107,654)

s 2y 0.432"" (0.007) 0.313™" (0.008) 0.348™" (0.018) 0.183™" (0.020)

s 2y 0.240™" (0.008) 0.179™" (0.009) 0.107"" (0.021) 0.038  (0.023)
AX Fol 50% wRk

o 0.461"" (0.006) 0.340™" (0.007) 0.419™" (0.016) 0.246™ (0.018)

th g 2y 0.330"" (0.007) 0.256™" (0.008) 0.251"" (0.019) 0.157"" (0.021)
AX FHo] 60% Rk

o 2y 0.365™" (0.006) 0.246™" (0.006) 0.3317" (0.014) 0.167"" (0.016)

A 2y 0.229"" (0.007) 0.161"" (0.007) 0.158™" (0.017) 0.078™" (0.018)
AX Fo] 80% wRk

s 2y 0.330"" (0.005) 0227 (0.005) 0.324™" (0.013) 0.186™" (0.014)

s 2y 0.215™" (0.006) 0.163™" (0.006) 0.186™" (0.016) 0.122"" (0.016)
Ax 3o 100% Rk

o 0.346™" (0.005) 0.255™" (0.005) 0.349™" (0.013) 0.223" (0.014)

th g 2y 0.256™" (0.006) 0.213™" (0.006) 0.237"" (0.015) 0.182"" (0.016)
1 1) *p<0.05, *xp<0.01, **xp<0.001

2) o3, AF A9, AFRIE 91, 4A 3d7

A B A9 1§ FEAA AFHEA BA) A9, 9%, 4, Fo
AUAR el oRg BAT A A5
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I 20, flet AT Hoiyt flefez 2l o|=H| X[&o0| D|X= YT

(standard errors)]

W W wa A g A
(n=7,512) (n=6,938)

A Fo] 13 mwt

o 0.286™" (0.030) 0.279™ (0.032)

s 2y 0.238™" (0.031) 0.238"" (0.032)
Ax Fe] 50% w

fa A A 0.334™ (0.030) 0.333™" (0.031)

s 2y 0.304™" (0.031) 0.307"" (0.032)
Ax Fe] 60% w

g 2y 0.271"" (0.032) 0.273™ (0.033)

s 2y 0.237" (0.032) 0.237"" (0.033)
AX FHo] 80% wRk

g 2y 0.294"" (0.034) 0.304™" (0.035)

s 2y 0.277" (0.034) 0.284™" (0.036)
AX Fe] 100% 7Rt

g 2y 0.322" (0.034) 0.341""" (0.036)

g 2y 0.315™" (0.035) 0.324™" (0.036)

F1 1) #p<0.05, *xp<0.01, *+xp<0.001
2) thelsr mye) A9 g AU(AA AFURA BAe) A9), A, 4,
g%, A% A, AZHAR B9, HA 397 AGAA Tl J¥E BAT

A A
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L

T 21 18 o dEjet AT HovF Alge HEto 2 olet Y 2ol olxl= dE

AR e WS w2 AW e WE (A 2Y)
W reference
HR 95% CI P HR 95% CI P

14 gE I FA

g g 1.108* 1.047—-1.174 0.0004  1.004 0.931—1.083 0.9140
{3% AR ] i A e el 26l
ol o

m] %o 15307 1.466—1.598 <0.0001
f&i?ﬁfg tr;; 70147‘;;_ v 0.929 0826-1045 02219
AR (A 1.095"* 1.092—1.099  <0.0001  1.095™ 1.091—1.098 <0.0001
! w4

173 0.540"* 0524—0556  <0.0001 0545 0.530—0.562 <0.0001
ol o 5 ol

ol 1.245™ 1.175—-1319  <0.0001  1.247* 1.177—1.321 <0.0001
AZRYE 9 5E¢

139 1.156™ 1.102—1214  <0.0001  1.157" 1.102—1.215 <0.0001

259 1.048 0.999—1.100 0.0572  1.049 0.999—1.100 0.0532

359 1.024 0.985—1.064 0.2334  1.028 0.989—1.069 0.1557

439 1.060** 1.033—1.088  <0.0001  1.065" 1.038—1.093 <0.0001
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AR o W w2 Az o W 23 (A7 2Y)
Hg reference
HR 95% CI P HR 95% CI P

A5 A4 FEd

A= 1.165™" 1.137—1.194 <0.0001 1.174™ 1.146—1.203 <0.0001

el =] 1.286™" 1.244—1.330 <0.0001 1.299™ 1.256—1.343 <0.0001

Ea R 1.066™" 1.028—1.105 0.0005  1.076™ 1.038—1.115 <0.0001

& - AT 1.256™" 1.193—1.323 <0.0001 1.260™" 1.197—-1.327 <0.0001
AL 1§ 7|z 8 o] %

3d ol 61 mwh 1.099™ 1.065—1.133 <0.0001 1.078™ 1.045—1.112 <0.0001

61 o] 8 wHyt 1.030 0.992—-1.070 0.1184  1.016 0.978—1.055 0.4159
3}17;_ 39zt AFHY Fo 21od

| 3o 1107 1.075—1.140 <0.0001 0.992 0.961—1.024 0.6266

T #p<0.05, *#p<0.01, *#+p<0.001
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1 =7 vebsteh

3

i

o

e

(95% CI=11.100—11.186) 2. &

fite)
;Oﬂ
B

PP LA Afolo] AFmo v
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o|&ojoll ojx[= Ao =

H reference OR 95% CI P

31§ el g Al

1§ g 11.453™"  11.100—11.816 <0.0001
A=A 1.036™  1.032—1.039 <0.0001
3 !

74 0.648™"  0.632—0.665 <0.0001
EREGES ol

el fr 0.944 0.883—1.009  0.0915
AZREw 9 534

134 0.937" 0.901-0975  0.0014

259 0.932""  0.895—0.969  0.0004

it 0.879™"  0.849—0.911 <0.0001
9 0.835""  0.813—0.858 <0.0001

A5 A FEd

4 0.702"*  0.685—0.720 <0.0001

el =] 0.603™*  0.579—0.628 <0.0001

EaC R 0.662"*  0.638—0.688 <0.0001

& AT 0.876™"  0.829—0.925 <0.0001
A& a1g 7|7k 8 o]

3d o] 61 xRk 1.936™ 1.885—1.987 <0.0001

61d )¢ 8d mwk 1.686™"  1.635—1.740 <0.0001
HA 3dF AZAR L oF FHo

| 3o 10.906™"  10.687—11.130 <0.0001

F1 #p<0.05, #+p<0.01, ###p<0.001
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5212. 3§ A2 ZHe9 F =w3d d3} four way

decomposition

g odd A e 128 FE dEe]l F &3l i four-way
decomposition #+41-& 7 A= <& 23>0 AASATE Controlled
direct effect (CDE)¢} reference interaction (INTwp)> w7 WFE o]
A argeti=vel] whet debA =, 2 A dae #F VI 5 Ayt
AR Fol o WAsE R aAENEs WE VISR AEY

T}45),

Al o8

32

g 42 Al AR Afow AT Qg B vAE E
F¥= =9 1P Hl(excess HR) 71+ 0.098 (95% CI=0.035—0.164)%.%
Btk o] & d] 7 8aE Uire] AWuw, RE ORIt B 7]

T dAdAAE FAd A 28 2 GEHUF AdEd ddoew

0.004 (95% CI=-0.071—0.079) .= el on FA4 Fod2 9l

O

7F 0121 (excess HR, 95% CI=0.106—0.136)% wi7} &7} & o=
ehgtHp<0.0001). 1§ 42 deist AWAFAA el ol qhof=
FOAR BEAE B R AR ey

45) B AFoA 283 EE four-way decomposition A1 AR Fro] o R
‘F'E AASFARE WE VELRE AT oo olF YEdAE B &S W
AxetA Fuets 7} o 4T AASAE AR FAR ngH R B F
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gk
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riok
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ro
o
o
|'|J 1y
0=
2
o
Rall
rir

& 21
. Proportion
Estimated .
(95% CI) P-value  Attributable (95% CI) P-value
effect
(%)

4-way decomposition (Excess hazard ratio)
CDE 0.004 (-0.071-0.079) 0.9142 4.2 (-70.2—78.6) 09114
INT, ., -0.003 (-0.008 —0.001) 0.1683 -3.2 (-82—1.7) 0.2074
INT,, .q -0.024 (-0.059—-0.010) 0.1683 -249 (-63.1—13.2) 0.2007
PIE 0.121 (0.106 —0.136) <0.0001 1239 (41.6—206.2) 0.0032
Total 0.098 (0.035—0.164) 0.0019 100.0

Proportion measure (%)
Proportion mediated 99.0 (249-173.1) 0.0088
Proportion attributable to —_pg (-71.2—15.0) 0.2007
interaction
Proportion eliminated 95.8 (21.4—170.2) 0.0117

. 1) CDE=controlled direct effect; INT,c=reference interaction; INT=mediated interaction; PIE=pure natural indirect effect
2) WA MEd #ZV F AR Fe o Bt H’R AAHHIS WE VFoR FHAXI BEE

3 Aw, g, ol 4% Ax A, AAuPR B9, A% 18 /17 BA 347 ALAR

4) AT 2 P-value A& delta methodell 7] ®FsH
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A k9ol g8 four-way decomposition #4& 33 4
<FE 24>¢F 2ok 34 shelwel dis 24 Ane AA ATk
gt A Aol fARSHAl wi) E3RE folgk o2 YERETE Pure
indirect effect®] FX= 01372 HA AFOhdAFlA AL F B
o A% 2 S BATHP<0.0001). vbd, oA shelate] Ag- Add
Agow Qg Q4 WA ug AAEHE WA= F ZdE SAA
F9)& A %o} four-way decomposition A1 AFE A A EA X
ok o] e AL ARbAZAZ W 3tol = oo HlE) A H 3
o Qg dd T ATl FosHA Ekow (A} B
HR=1.422, 95% CI=1.251—1617), 118 A4 e+ 18 7% el
Hlal] Ak zloel] mtod 7hsAde] & Ao YER Tl &2

g A A3 OR=9.339, 95% CI=8.807—9.903).
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¥ 24, MY st B4 Zih I8 MA AEiJF Mgt Zetoz Qlsh el 2ol o|xl= ekl Ao &
Al wofel o7 U AsAE E D)
. Proportion
Estimated . . <
(95% CI) P-value  Attributable (95% CI) P-value
effect
(%)
H A (n=647531, Excess hazard ratio)
CDE -0.025 (-0.111-0.061) 0.5695 -26.2 (-133.9—-81.6) 0.6343
INT, ., -0.002 (-0.007—-0.003) 0.4960 -19 (-75—-3.7) 0.5060
INT,,.q -0.015 (-0.057—=0.028) 0.4960 -15.5 (-61.2—30.2) 0.5059
PIE 0.137 (0.119—-0.155) <0.0001 143.6 (33.5—253.7) 0.0106
Total 0.095 (0.025—-0.170) 0.0073 100.0
o] A (n=218,771, Excess hazard ratio)
CDFE
INT, .,
NA
INTH’L( ed
PIE
Total 0.099 (-0.029—-0.244) 0.1345
. 1) CDE=controlled direct effect; INT,c=reference interaction; INT=mediated interaction; PIE=pure natural indirect effect
2) w7} Wl #EVE F AR o] RIL Fo'R aAHHAS WE VTR FHAA) =&Y

3) A™, Foll o5, 7i—r ]Oﬂ, AZRYEE 59, 4% 128 712, A 39 AZAR o] o5 FAS 4 Al
4) A7 2 P-value 2F&-2 delta methodel] 7]%+gH
5) NA=Not applicable; & Z %7} §23tA &2 Z 9o dsA= four-way decomposition w4 A& AASHA] &
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=

H]

5989 (95% CI=5.815—6.168) =



AR e Wg nEg AR ol MF LAy 2g)
W reference
HR 95% CI P HR 95% CI P
14 gE BTG

R 1§ WE 11757 1.120—1.233  <0.0001  1.079" 1.018—1.143 0.0104
iij ;g = dukARAR o]

m] 3o 1522 1458—1590  <0.0001
;j;iﬁfg%% 70175;_ s 9 1011 0911-1.123  0.8357
AR (A 1.095"  1.091—-1.099  <0.0001  1.094™  1.091—1.098  <0.0001
A A

173 0538 0522—-0554  <0.0001 0544  0529—0560  <0.0001
ol o] ol

ol 1.241""  1.171-1314  <0.0001  1.244™  1.174—1317  <0.0001
A4REE 79 59

159 1154 1.100—1211  <0.0001  1.154™  1.099-1.210  <0.0001

259 1.068™ 1.019—-1.120 0.0058  1.069™ 1.020—1.120 0.0056

319 1.025 0.987—1.065 0.1998  1.030 0.991—1.070 0.1351

479 1.064™*  1.037—1.092  <0.0001  1.068™  1.041—1.096  <0.0001
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A4 el W vx A7 Ao We xR =)
EE
HR 95% CI P HR 95% CI P
AF A9
Fd 1.159™ 1.131—-1.187  <0.0001 1.168™ 1.140—1.197  <0.0001
sy 1.287 1.245—-1.330  <0.0001 1.299™* 1.257—1.343  <0.0001
34 1.064™" 1.027—1.103 0.0006 1.074™ 1.036—1.113  <0.0001
- AT 1.251" 1.188—1.317  <0.0001 1.254™ 1.191—-1.320  <0.0001
A% 318 77
3d ol 61 gl 1.088" 1.055—1.122  <0.0001 1.068™ 1.036—1.102  <0.0001
61 o]/ 8l gk 1.019 0.982—1.057 0.3216 1.005 0.968 —1.043 0.7957
#7337 AR
o] 3
1| o 1.118 1.086—1.151 <0.0001 1.003 0.972—1.035 0.8394

1 #xp<0.05, #xp<0.01, #=xp<0.001
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H 26. ¥2 18 HE Mefrt dutAZAR o|FHo{o o|x[= S H(oH
N 2d)
Hae reference OR 95% CI P

31§ el g Al

e 318 Wy 5989 5815—6.168 <0.0001
A=A 1.037°"  1.033—1.040 <0.0001
ad !

o] 4 0.644™  0.628—0.660 <0.0001
EREGES ol

ol 0.903"  0.845—-0.965  0.0028
AZREw 9 59

139 0953 0916—0.991  0.0160
239 0.949 0.912—-0.986  0.0078

9 0902 0.871—0.934 <0.0001

9 0.857""  0.834—0.880 <0.0001
A+ A4 FEd

Fad 0.706™"  0.689—0.724 <0.0001
s 0.615""  0.591—-0.640 <0.0001
=34 0.667"  0.643—0.692 <0.0001
a9 AT 0.877""  0.830—0.925 <0.0001
A% g 7|zt 8 o]

39 o] 6 mRk 1.953™"  1.903—2.004 <0.0001
6% o] 8y mRk 1.688™  1.637—1.740 <0.0001
HA 3dF AZAR L oF FHo

1] 3o 10.646™*  10.436—10.861 <0.0001
1 #p<0.05, #*p<0.01, *x+p<0.001
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5214. #& 1§ W

decomposition

oft
ox
Ko}
Lo
o

g3 93t four way

A AAFE A mP vi) BRYS vtew AFH dIow <l
g oA B e e g W =
decomposition 3+ AI}= <3F 27>l A ASHATE HA, e g HF
e Add Ao gk g A A= F =

H] 7] 0152 (95% CI=0.097—0.2100% 318 A dHe & a3nyg
A deEtyt 2E A 372 7)1 S ek dds gog A
G e g AT AU Ay A8ow Qg 3
32l controlled direct effect™= %3} $1€4] 71+ 0.077 (95% CI=0.016—
0.139) %2 fo4F 5%0lM TAFoR Fo3lom(p=0.0136), o= F &
9] 50.9%¢°l A FATHP<0.0001). o] ZH-E] A= BE ddAVE A
AZHAN FAE steF Yol AMeE BF AAH= 2E 18 AE
A o] &2l proportion eliminated¥ 49.1% (95% CI=25.3—72.9
B tH(p<0.0001). 3+ 318 WE AEHIE Add dow Qg 44

Aol MR = Gl ol #F VI T A

ﬁ
°

r
ml
2
2
1

(o3
N

w7 &35 YERW = pure natural indirect effecti= 0.065 (excess HR,
95% CI=0.057—0.074H)% g w7l &37F dve= A2 YEyhon
(p<0.0001), o]= %+ 38 WeE e & f3elA 43.0%= A
(p<0.0001). zH& 318 WE FEel dAGAZ o] o F Apole] A

s EAHL

fit
Jo
o
X
52
rlo
s,
o
it
°
o,
3
ut
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¥ 27. 42 0 ¥z AEiJ Mg HEo=z olst el Mo o|xl= g pA AR Foiel ojrf 2
o5xE g1
. Proportion
Estimated . . <
(95% CI) P-value  Attributable (95% CI) P-value
effect
(%)
4-way decomposition (Excess hazard ratio)
CDE 0.077 (0.016—0.139) 0.0136 50.9 (27.1—-74.7) <0.0001
INT, ., 0.002 (-0.003—0.006) 0.4556 1.2 (-1.9-4.3) 0.4627
INT,, .q 0.007 (-0.012—0.027) 0.4556 49 (-8.2—18.0) 0.4627
PIE 0.065 (0.057—0.074) <0.0001 43.0 (26.4—59.7) <0.0001
Total 0.152 (0.097—-0.210) <0.0001 100.0

Proportion measure (%)

Proportion mediated 479 (26.2—69.6) <0.0001
Proportion attributable to 6.1 (-10.1-22.2) 0.4627
interaction

Proportion eliminated 49.1 (25.3—72.9) <0.0001

. 1) CDE=controlled direct effect; INT,c=reference interaction; INT=mediated interaction; PIE=pure natural indirect effect
2) WA MEd #ZV F AR Fe o Bt H’R AAHHIS WE VFoR FHAXI BEE
3) A=, A, Feoll ofF, AF A9, AFRIE 29, dF 1& 7 A 397 AAA F 95 E A 24 494
4) AT 2 P-value A& delta methodell 7] ®FsH
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3 3}

f 64

l'UO
‘l>

RN B R = A

= <3E28>¥ v FAde] Ae HAA AT gig £ A3
S fFFAFSHAl 2H& 318 WE AFEle] AR A<l 93Ql controlled direct
effecte} LREAZHA s 3 uwjsivte s Qs F ¥l pure
indirect effect’} -FolstAl dEtwew, 1 A7|7F M2 ARSI
(excess HR 7]+ controlled direct effect=0.077, 95% CI=0.006—0.147;
pure indirect effect=0.075, 95% CI=0.065—0.085). A4 3t oA =
pure indirect effect’} o]t A YEFEE=H(p<0.0001), & &3 & AA
Sk B &2 326% (95% CI=-35—-687)2 AA| At dA L FAd 38
ol Hla] iAo m Ay RF AR HN S Ao A e
1§ W JEle] A1 d&2l controlled direct effect= 0.079%
AF FAL ot (p-value=0.2200) &= &3 F 7F4 & v &L X
A 3k S

N

3 four-way decomposition #+2 2

e

—|—’
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H 28 MY SteIT 24 b 2 18 WS MEiyF AEa 2oz olsh @ LMo o|x= G U
of 4zl &ojel i ¥ AS=E 1t
Estimated Proportion .
effect (95% CI) P-value  Attributable (95% CI) P-value
(%)
H A (n=655,663, Excess hazard ratio)
CDE 0.077 (0.006—0.147) 0.0336 46.8 (19.7-173.9) 0.0007
INT, ., 0.002 (-0.003—0.008) 0.4105 14 (-2.0—4.8) 0.4202
INT, 4 0.010 (-0.014—0.034) 0.4105 6.1 (-8.8—21.1) 0.4202
PIE 0.075 (0.065—0.085) <0.0001 45.7 (27.1—64.3) <0.0001
Total 0.164 (0.101—0.230) <0.0001 100.0
o] A (n=222,367, Excess hazard ratio)
CDE 0.079 (-0.047—0.204) 0.2200 67.5 (195—-116.1) 0.0064
INT, -0.00004 (-0.010—0.010) 0.9937 -0.03 (-84—8.3) 0.9937
INT,,.q -0.0001 (-0.037—0.037) 0.9937 -0.1 (-31.8—315) 0.9937
PIE 0.038 (0.021 —0.055) <0.0001 32.6 (-3.5—68.7) 0.0768
Total 0.116 (0.003—0.243) 0.0440 100.0

. 1) CDE=controlled direct effect; INT,c=reference interaction; INT=mediated interaction; PIE=pure natural indirect effect

2) W7 Wl BV F AR o] o i Fof'r nAHNE WE VIFeR FAHAN =
3) AE, Aol o, AF A, AZRFRE £, A5 L& VI3, A 39 AR o] o R

4) AFF 2 P-value A& delta methodel 7] ®FsH
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A7 Foi7} Yoz oIk AY ol o|xlE FE
A4 Aol W v Eg A7 @el W5 wH(AT 28)
reference
HR 95% CI P HR 95% CI P
1§ §A

L.775" 1.341—-2.348  <0.0001  1.967" 1.322—-2.927 0.0009

—_
S

)
S

A

o L

A

>
A

)

o
2281 1.977—2.631 <0.0001
0.702 0.409—1.203 0.1973
1.149™ 1.122—1.177  <0.0001 1.143™ 1.116—1.170  <0.0001
R
0521 0.431-0.630  <0.0001 0.568" 0470—-0.686  <0.0001
A} oH _‘?_
0.921 0.602 —1.408 0.7040  0.919 0.601 —1.405 0.6963
4% 3 59

1.807° 1.348—2424  <0.0001  1.903™ 1.421-2.550  <0.0001
1.857" 1.401—-2.461  <0.0001  1.941" 1.466—2.571  <0.0001
1.749™ 1.385—2209  <0.0001  1.808™" 1432—2.281  <0.0001
1.505™ 1.268—1.787  <0.0001 1519 1.280—1.803  <0.0001
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AR zo] W v x A7 e A LAY 2Y)
Haer reference
HR 95% CI P HR 95% CI P
A5 A T4
Fd 1.122 0.954—1.319 0.1656 1.116 0.949—1.313 0.1853
sy 1.030 0.810—1.311 0.8075 1.090 0.856—1.387 0.4860
34 1.291° 1.037—1.607 0.0224 1.372* 1.101 —1.708 0.0048
- AT 1.135 0.798—1.613 0.4814 1.172 0.824—1.666 0.3777
AL g 7|k 8d ol
3 o] 6 wwk 1.023 0.841—1.245 0.8204 1.004 0.826—1.221 0.9692
61 o]/ 8l gk 1.030 0.817—1.298 0.8043 1.012 0.804—1.275 0.9176
HA 3d AZAR Fo 210
of - °
v el 1312 1095-1572 00033 1138 0948-1366  0.1664

T #p<0.05, *#p<0.01, *#+p<0.001
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#* 30. 2E o defrt flef A o|FEoo o|x= JEH(mi) =

02
%

Wy reference OR 95% CI P

g Gl g FA

g A 1.805™"  1.761—1.850 <0.0001
A (A 1.038™"  1.036—1.040 <0.0001
a4 !

73 0.629"™"  0.622—0.637 <0.0001
el o 7 ol

el 1.026 0.994—1.059  0.1110
AZdEAE &9 5% ¢

134 0.694™*  0677—0.711 <0.0001

259 0.744™"  0.727—0.761 <0.0001

3%9 0.818™  0.803—0.833 <0.0001

43 9] 0937 0.926—0.949 <0.0001
"+ AY FE=4

a4 1.002 0.990—1.013  0.7580

el =] 0.747"*  0.735—0.761 <0.0001

EaC R 0.709"*  0.697—0.722 <0.0001

& - AT 0.821""  0.800—0.844 <0.0001
AL g 7|z 8 o] %

3d o] 6wk 1.164™  1.147—-1.181 <0.0001

61 o] 8 wHvk 1.145™  1.125—1.165 <0.0001
A 3R AFHN Fe o F o

| 3o 2.132™  2.104—2.160 <0.0001

31 #p<0.05, #+p<0.01, #x+p<0.001
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5222 31§ A2 BHe9 F =w3d d} four way

decomposition

eroz Qg Ap Aol dig g AE AHY T EHE
four-way decomposition 3+ A3} ¥4 ,

AE7E o Q3 Al WAl mXE F e 23 93y 7
0815 (95% CI=0.372—1402)2 4YEtstrh. o5 ol 74 822 o
AHEH BRE i 37 710 5 oY AE Fos A

A AE7E eIt ® Qg AR Ao mx]= @3RI controlled direct
effect (CDE)x= =3 999 7+ 0721 (95% CI=0.144—1.298,
p-value=0.0144) & el om o= F & 3e] 885%0°l 3l d st tH95%
CI=40.1—136.9, p-value=0.0003). -, 118 A Fej7t o= s
AR Al m A= kel Qo] #E VI T A HA Fo] o i
w7k o 2 21% &3l pure natural indirect effect (PIE)7} 0.124
(excess HR, 95% CI=0.100—0.148)% YE}ES ™ (p<0.0001), °l+= & &
}o] 15.2%°l 3] F3FtH95% CI=5.3—25.0, p-value=0.0026). ¥+d 31§
A e et 99 AX ] AR el Fod FeAg 23U fle
Aoz el tA we Aozg a3ns FA3E  reference
interaction (INTp)2 vi7le} A&zFgo] 4 #83F= mediated
interaction (INTpeq) 25 EAIZ 02 Fo&tA ek}, ol¢} 7o 43t
© 2 PIE®} INTLeaE §2FS}S] AFE3}= proportion mediated®] #H%= 7}
WA o7 YEFTH14.0%, 95% Cl=-2.6—230.5, p-value=0.0981).

f

e
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H 31. 18 oM MefTt 2oz olsh AHY 2HMo| o|x|= Hakol| U0 AR Fo{e| ofif ¥ ASEEFE g1}
. Proportion
Estimated .
(95% CI) P-value  Attributable (95% CI) P-value
effect
(%)
4-way decomposition (Excess hazard ratio)

CDE 0.721 (0.144—1.298) 0.0144 88.5 (40.1-136.9) 0.0003
INT, s -0.020 (-0.293—0.253) 0.8859 -25 (-36.3—31.4) 0.8871
INT,, .q -0.010 (-0.143-0.123) 0.8859 -1.2 (-17.7—15.3) 0.8871
PIE 0.124 (0.100—0.148) <0.0001 15.2 (5.3—25.0) 0.0026

Total 0.815 (0.372—1.402) <0.0001 100.0

Proportion measure (%)

Proportion mediated 14.0 (-2.6—30.5) 0.0981
Proportion attributable to 36 (-54.0—46.7) 0.8871
interaction

Proportion eliminated 115 (-36.9—-59.9) 0.6405

< 1) CDE=controlled direct effect; INT,=reference interaction; INTq=mediated interaction; PIE=pure natural indirect effect
2) w7} Wl #EVI F AR o] 4RI Fo’R AAHHYE WE VR FHAV =E5H
3) A™, A, Fell AR AF A, AZEIEE B9, I 1§ 717 A 39z AR o] AR5 S B4 4794
4) A F G 2 P-value A& delta methodell 7] RFg}t

r‘llJ
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A sk atoll sl four-way decomposition #41S a3 Aap=
<GE 32>9F Ak FAdel Wi £ Ay AA A Ak diE &
A Aol frAbstt F A T 8 A dEle] ARAQ dFQ
controlled direct effect= 87.8% (95% CI=34.2—141.4, p—value=0.0013),
Aok HAX ool wisiwte® 1k g3l pure indirect effect™= 14.5%
(95% CI=4.5—24.5, p-value=0.0045)= YESttE, 9bH of o] 9 18

A E fgtew g A LAl MAE 9 &

T

0,

3

Aoz FoltA %ol four-way decomposition A AIE A A FHA]
gokrh. ok o4 sHelTolA e 919 Axlel wFoE A

Ag AFE B f1Fo] Edom (A By A A¥, HR=1.954, 95%
CI=1.357—-23813), 21§ A4 e 128 FA el s 9 Hdxd
kel JbeAdel  mekuh(iisl =¥ A A3 OR=1.820, 95%
CI=1.739—1.904).
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¥ 32. MY steld B4 Zih 18 MA AR fite =z olsh At ghMof| ofx[= FEo| U ATl Fod
of ohf W ASEE B
. Proportion
Estimated . <
(95% CI) P-value  Attributable (95% CI) P-value
effect
(%)
H A (n=647531, Excess hazard ratio)
CDE 0.758 (0.100—0.151) <0.0001 87.8 (34.2—141.4) 0.0013
INT, ., -0.014 (-0.343-0.316) 0.9337 -16 (-40.0—36.8) 0.9341
INT,, .q -0.006 (-0.153—0.140) 0.9337 -0.7 (-17.8—16.3) 0.9341
PIE 0.125 (0.100—0.151) <0.0001 145 (45—-245) 0.0045
Total 0.863 (0.370—1.534) <0.0001 100.0
o] A (n=218,771, Excess hazard ratio)
CDFE
INT,,;
NA

INTmed
PIE
Total 0.502 (-0.247—1.996) 0.2482

==
-

: 1) CDE=controlled direct effect; INT=reference interaction; INTmea=mediated interaction; PIE=pure natural indirect effect
2) w7} Wl #EVE F AR o] RIL Fo'R aAHHAS WE VTR FHAA) =&Y
3) A, G AR, AF A, AZERIAR 9, A5 18 V3, BA 39z A7 Fo] ARE FAGS 24 AHg
4) AP L P-value A& delta methodoll 7]%¥+-gh
5) NA=Not applicable; & &7} F9l8tA] ¥ Z-5-o A= four-way decomposition 4] A& AASHA &
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1.681—1.755)% = A eyt

1.718 (95% CI
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Aeot 27 Eoizh flgfo @ QIFk AlZ Aol olXE g

A 7ol W5 w3 A7 el WMs TR 2W)
reference
HR 95% CI P HR 95% CI P
LE FA
1.560"" 1.206—2.019 0.0007 1.564" 1.072—2.282 0.0203
2+
" e
2207 1.974—2.626  <0.0001
(e}
7l 0.842 0.511—1.387 0.4988
1.139™ 1.113—-1.167  <0.0001 1.133™ 1.107—1.160  <0.0001
A
0.520™" 0.431—-0.627  <0.0001 0.569"" 0.472—0.687  <0.0001
Aoy
0.868 0.562—1.339 0.5214 0.868 0.562—1.340 0.5230
53]

1.859™ 1.390—2.486  <0.0001  1.954™" 1.463—-2.610  <0.0001
1.836™" 1.388—2.428  <0.0001  1.915™ 1.449—-2530  <0.0001
1.815™ 1.444-2.281  <0.0001  1.873™ 1491-2.353  <0.0001
14777 1.244—1.754  <0.0001  1.489™ 1.2564—1.768  <0.0001
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A7 Fo] W w2 AR o A 2 (E 2Y)
Hg reference
HR 95% CI P HR 95% CI P
A5 A4 FEd
A= 1.130 0.962—1.327 0.1363  1.123 0.957—1.319 0.1560
el =] 0.993 0.779—1.266 0.9557  1.050 0.824—1.340 0.6924
Ea R 1.257" 1.009—1.565 0.0412 1.334" 1.071—-1.661 0.0102
& - AT 1.179 0.837—1.660 0.3462 1.217 0.864—1.714 0.2605
AL 1§ 7|z 8 o] %
3d ol 61 mwh 1.062 0.877—1.287 05355  1.041 0.860—1.261 0.6771
61 o] 8 wHyt 0.961 0.760—1.215 0.7376  0.945 0.748—1.194 0.6345
;Jr Q— 39zt AFHY Fo 21od
| 3o 1.348™ 1.127—-1.612 0.0011 1.170 0.511—1.387 0.0892

T #p<0.05, *#p<0.01, *#+p<0.001
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E 34. 2 18 WS MEiJt 21 A& o|Fodof o|xl= QSN
2¥)
Hae reference OR 95% CI P

31§ el g FA

e 318 Wy 1.718™  1.681—1.755 <0.0001
A= (A 1.037""  1.035—1.039 <0.0001
ad !

o] 4 0.623™"  0.615—0.630 <0.0001
EREGES ol

ol 1.019 0.988—1.051  0.2310
AZREw 9 59

159 0.702"*  0.686—0.719 <0.0001
219 0.751""  0.734—0.768 <0.0001

9 0.827""  0.812—0.842 <0.0001

9 0942 0.931-0.953 <0.0001
A+ A4 FEd

Fad 1.007 0.995—1.018  0.2410
s 0.748""  0.735—0.761 <0.0001
=34 0.714™  0.702—0.726  <0.0001
F - AT 0.821""  0.800—0.843 <0.0001
A% g 7|zt 8 o]

39 o] 6 mRk 1.166™  1.150—1.184 <0.0001
6% o] 8y mRk 1.138™  1.119—1.158 <0.0001
HA 3dF AZAR L oF FHo

1] 3o 2104  2.076—2.132 <0.0001
1 xp<0.05, ##p<0.01, **#xp<0.001
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5224, #L 3¢ WE AH9 F add Y3 four way

decomposition

ooz Q1 AME WA oig e 18 WE FdHY F ERE
four-way decomposition 3+ A= <F 35>0] AAEACE e g
A AE7E figte® Qg AbE A A= T Bde 29 gH
71 0578 (95% CI=0.220—1.042)2 vEpgth, BE gidxi7t #2 7|3
T A ARE FAd A e 18 dE FEHVE Yo ® 1% ALY
Ao X &Rl controlled direct effect (CDE)w= %3 ¢1&@v] 7]
= 0421 (95% CI=-0.016—0.858)= Uelykon A4 fod2 gl
(p=0.0591). = &3} = controlled direct effect”} A 3}= H] &S 72.8%
2 YERSTH95% CI=19.5—-126.1, p=0.0074). 2t 318 W5 JeE7F ¢
tow g A Al HX= FEel] o] #HF VI T oY HA
zho] o Fo] F w7 §3E YEl & pure natural indirect effect (PIE
= 0.112 (excess HR, 95% CI=0.090—0.134)= w7l 37} &= Aoz

f

el o, o= 22 g e FEe] & BItelA 194%E AA G
(95% CI=5.3—33.5, p=0.0070). 2+ 1§ We A ek 2 Fh
o] % Aole] Fo g2 574]”‘3 Tt 22 Aom yEston
A= Ax sk vilek EEg EFR % &9l mediated

interaction (INTypeq)® "i7lFoZ QI & 3<l pure natural indirect
effect® FAbeto]l A& 22 18 Ws JH7F fIto® A% AL A
of mAl= Gl Aol fd HxX e wi7h ®]E&<l proportion
mediated= 21.8% (95% CI=2.7—409)% A4 o2 9] g th(p=0.0255).
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E 35 22 18 WS Mo} ooz oldt Ay Wil olxlE sl 2of HF Folel ohf o MEEE
k=gl
. Proportion
Estimated . <
(95% CI) P-value  Attributable (95% CI) P-value
effect
(%)
4-way decomposition (Excess hazard ratio)
CDE 0.421 (-0.016 —0.858) 0.0591 72.8 (19.5—126.1) 0.0074
INT, ., 0.031 (-0.195—-0.257) 0.7872 54 (-32.8—43.5) 0.7820
INT,,.q 0.014 (-0.086—0.114) 0.7872 24 (-145-19.3) 0.7820
PIFE 0.112 (0.090—-0.134) <0.0001 194 (5.3—335) 0.0070
Total 0.578 (0.220—1.042) 0.0005 100.0
Proportion measure (%)
Proportion mediated 21.8 (2.7—40.9) 0.0255
Proportion attributable to 78 (-47.3—62.8) 0.7820
interaction
Proportion eliminated 27.2 (-26.1—-80.5) 0.3179

. 1) CDE=controlled direct effect; INT,c=reference interaction; INT=mediated interaction; PIE=pure natural indirect effect
2) WA MEd #ZV F AR Fe o Bt H’R AAHHIS WE VFoR FHAXI BEE
3) A=, A, Feoll ofF, AF A9, AFRIE 29, dF 1& 7 A 397 AAA F 95 E A 24 494
4) AT 2 P-value A& delta methodell 7] ®FsH
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Al sk atoll sl four-way decomposition 418 4

<3E 36> Zuh FA skelwel tigh 24 Ay, dA A Akl o
3k 24 ZAylo] v controlled direct effect®] 34 X= 7+HA3&}al, pure
natural indirect effect®] FAH A= 2% T/t F4S B2y 22 1
4 W% dHe F &3 F controlled direct effecte] H|&

(95% CI=0.2—123.0, p-value=0.0492)°]1 ¥  pure natural indirect
effecte] W& 20.6% (95% CI=4.3—36.8, p-value=0.0133)°] 1t} Qb
o] g shlrel M= 2 aLE WE AEUF fgte® g A
Aol A= G T EHUF EAIASE FosHA %FeHHR=0.489,
95% CI=-0.191—1.741) four-way decomposition 2] AI}E A A 3}1A]
FUTE A ST AME A A H A} B Agem AT
Al A f1flo]l fFelstAl mem (A Y A A3, HR=1.924,
95% CI=1.336—2.770), 2t 11§ W AeH= 118 1A el vls3)
Ak Ao wFod TheAde] Edvk(mil Y A 23 OR=1.658,

95% CI=1.591—1.727).

F
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H 36. MY st BA Zib F2 18 HE MEfUl e 2 oIk A2k 2o o|x|= dkol| U AZ
Eofol ofrf Y ABEE HN
. Proportion
Estimated . . <
(95% CI) P-value  Attributable (95% CI) P-value
effect
(%)
¥4 (n=655,663, Excess hazard ratio)
CDE 0.362 (-0.119—-0.843) 0.1405 61.6 (0.2—123.0) 0.0492
INT, ., 0.073 (-0.196—0.342) 0.5938 125 (-31.1-56.0) 0.5745
INT,, .q 0.031 (-0.084—0.147) 0.5939 5.4 (-88—-21.1) 0.5745
PIE 0.121 (0.096—0.145) <0.0001 20.6 (4.3—36.8) 0.0133
Total 0.587 (0.194—1.110) 0.0015 100.0
o] A (n=222,367, Excess hazard ratio)
CDE
INT,,;
NA

INTmed
PIE
Total 0.489 (-0.191 —1.741) 0.2013 100.0

. 1) CDE=controlled direct effect; INT,c=reference interaction; INT=mediated interaction; PIE=pure natural indirect effect

2) w7} Wl #EVE F AR o] RIL Fo'R aAHHAS WE VTR FHAA) =&Y

3) A™, Gl A, AF A, ARRIR 9, A& 18 V)7, BA 393 A4A7 FZo] 75 FAS B4 Al
4) AP L P-value A& delta methodoll 7]%¥+-gh

5) NA=Not applicable; & & 37} §23}# %2 7% four-way decomposition ¥4 ZA3}E AA 7] &S
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53.12. 31§ A2 ZAHe F = dg four way

decomposition

A 2 Folgo] AT At wgkete] 1
| A dEr Add @ A3 o)z AZFd X JaFd ol
four-way decomposition 413t A= <3 38>¥ o}, o] mH] AEFE
A3 MR s 49 dukst Ad BE S A&l 2ok Ao

A

ZHAY. & adE WA AdvEd, 3§

gH] A Fo] ¢F 139 =& Aoz e THP<0.0001). °]E Ul 7}HA
QAR Yol AHEy BE A 7 S e i P T =) g A e e
Folst A9 18 A AEHUE Add Ad A3 oz X Fo| v A=

%
g FAACRE fFolstA Lhthp-value=0.104). o] & 7 =2
A7 ArAAAR FAE S A AAHE 18 FE FH Y
2721 proportion eliminatedE AFE$ A¥ 73.7% (95% CI=50.3—
105.1) 2 YEFSTH(pP<0.0001). A, 318 A FEHVZE AEd #d A3
ozH] A Fol WA= G o] #F VI T AvkAAAT o] o
ol wj7f g¥wro R YEY= pure natural indirect effect (PIE)&
2257w yEton FAASRE Fodth(p<0.0001). o] &3t F
Fo| A A st v &L 17.1% A tHp<0.0001). 18 FA Fejel dut
e e As#s a7t de Aem yeuton,

reference interaction (INTyep)@} w7} 23

7 2H8-3i= mediated interaction (INTpeq) =% 938 <
A 5 FAAY Fe T AdEE F 2 T 5L
]E(proportion attributable to interaction)< 56.6% (95% CI=33.7
—84.9)%2 YEFRTHP<0.0001). INTrea®l Z717F 58102 2] &
el wet INTna®t PIES] &5 &3 5% AA v &3 %
61.3% (95% CI=43.0—86.7)% YWEF%H(p<0.0001).
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k=gl
. Proportion
Estimated .
(95% CI) P-value  Attributable (95% CI) P-value
effect
(%)
4-way decomposition (1000 KRW)

CDFE 34.5 (-49-176.9) 0.104 26.3 (-5.1—49.7) 0.104
INT, ., 16.2 (9.4—-24.2) <0.0001 12.4 (7.4—18.6) <0.0001
INT,,.q 58.1 (32.8—87.0) <0.0001 44.2 (26.5—66.6) <0.0001
PIE 22.5 (15.3—30.2) <0.0001 17.1 (10.3—26.6) <0.0001
Total 131.2 (91.0—-176.4) <0.0001 100.0

Proportion measure (%)

Proportion mediated 61.3 (43.0—86.7) <0.0001
Proportion attributable to 56.6 (33.7-849) <0.0001
interaction

Proportion eliminated 73.7 (50.3—105.1) <0.0001

. 1) CDE=controlled direct effect; INT,c=reference interaction; INT=mediated interaction; PIE=pure natural indirect effect
2) WA MEd #ZV F AR Fe o Bt H’R AAHHIS WE VFoR FHAXI BEE
3) A, A, ol ofF AF A, AZRIRE B9, A& 18 7|7 A 3z AAN Fo] gHE A B4 47
4) AP L P-value 2HE2 500 bootstrapel] 7] ¥k
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A &9l Zhztel sl four-way decomposition 48 3 A
<E 39>9F Z2rh P A AA AFOGAe] gigk 24 A3
& 4 AETE AEd B8 AR o mH] A Fel vA
Gl Aol ARPAZAD Folol wizhet 3 AE Tt BEF e
Aoz yepyth Eg 1 A= AA AFodAb gk 24 AR R
9 9 =ZA vested, 53 wifet dszkge] A AEd Zdl
mediated interaction®] F8A7F F &I F AAGE= HEo] 60.0%
(9596 CI=39.0—87.6, p<0.0001)°o.% =LA EST o2 3] F 23}
T dadgox <3t H]E&(proportion attributable to interaction)<
76.6% (95% CI=50.2—112.8, p<0.0001), wi7R= <13+ H]E(proportion
mediated)> 80.8% (95% CI=59.1—116.5, p<0.0001)¢] At} HHH - oA
ek B4 Aol e drbaddae] vz g3 2 A AE Eﬂr AR
frolshAl @dkom, 318 AFEle] A A Sl &Il controlled direct
effect7b & &3 & AA k= vl&o] 73.7% (95% CI=21.9-107.2,
p=0.020)% =LA }E}GET
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I 39. ME Stfld 24 Zibh 1E A At Alda 2 Ak ofgH| X[Eo| o|x|= G Aol A
rofe| of7f 3 MSEE ot
Estimated Proportion
effect (95% CI) P-value  Attributable (95% CD P-value
(%)
H A (n=397,098), 4-way decomposition (1000 KRW)
CDE 35 (-39.5—-47.0) 0.913 26 (-39.0—29.0) 0.913
INT, 22.8 (14.0—-325) <0.0001 16.6 (111-25.1) <0.0001
INT, .q 82.3 (49.0—114.5) <0.0001 60.0 (39.0—87.6) <0.0001
PIE 28.6 (19.7—38.1) <0.0001 20.9 (13.1-36.0) <0.0001
Total 137.2 (87.7—186.5) <0.0001 100.0
o] 41 (n=132,843), 4-way decomposition (1000 KRW)
CDE 67.6 (13.6—129.8) 0.020 73.7 (21.9-107.2) 0.020
INT, ., 4.2 (-24-11.3) 0.267 4.6 (-31-14.1) 0.267
INT, .q 16.0 (-9.3—44.0) 0.267 175 (-11.8—55.3) 0.267
PIE 39 (-29-11.4) 0.267 4.3 (-3.8—19.6) 0.267
Total 91.7 (40.4—162.8) <0.0001 100.0

. 1) CDE=controlled direct effect; INT,c=reference interaction; INT=mediated interaction; PIE=pure natural indirect effect

2)
3) 5, Foll o AF A, AARIE B9, dF
4) A F D P-value 2H&E2 300 bootstrapel] 7] ¥k

- 150 —

A Al BRI T A Fo] o FUF HolrE nAGHAE WE VTer FHEAV =g
a2 71, A 3dRE A7AX o ARE

A B4 A%



e e 3ol W 23 g v

=

4

SR

CE IR

g A

AT 539,051

A

o)

)

,.mo

£ol 3

]

o sto

=

L=

s

—

<

B

—

L

o
&

!
Ny
ojp

|
e

!

i

Nro

oF

olo
B

o

i}l

B
i

G

w

)

0.0030). °]+=

= e thp=

Ao

o
3L -

14.1%

= gelzpel] )

Lol 7}
o] 26.0% 71 hER oM (p<0.0001), 1L

)3

<
T

Nfo

~

N

o

3}

2l
0.0184). F5 2§

A}

&

o] 34

&

P hebeteh(p=

)

o] 7tel F3zEE o

e

™

i

o

<0

A A Al o

5416 —5.834).

A = tHOR=5.621, 95% CI

o3

3ol

1
[¢}

— 151 —



5

o

539,051)

(n=

— =
x= gek

X|&of o

!

&3l

B
o

~E
A
gl

gl
2]

A
7

rel

=
™

reference

A
ol

P

B (SE)

P

(SE)

B

oF

oo
™

g GH

0.048  0.0030

0.042 <0.0001 0.141"

0.261"

o
o)
oo
=
o))
~K

0.260™" 0.042 <0.0001

0.102 0.0184

0.240°

g
™ R e

= -

1) #p<0.05, *xp<0.01, #*xxp<0.001
2) A%, A, Fof ¥, AF X

T

AR o] A5 A

— 152 -



53.14. &L 538 WE AH9 F add Y3 four way

decomposition

b AAE A w3 v mPe Jnow Jdw Ba A7 o

gH] A ZF o e ug WHEF AHe F &¥E  four way

decomposition 3+ AI= <FE 41>3 2o WA, g2 A4 W 23

o] U w e 1§ WE HEH= 2§ FA A v& A

d Z3o R 3k A gm:u7F RBEHY = tH(p<0.0001). EE oA

A7 #F 71 T ARAAHAE FA Ay e 18 WE AHe
A% osmH A

(p-value=0.012). °]& 7|Wto &
stAs Ae AA
eliminated& At=3s 2
(p<0.0001). 3SH2 2
(INTwp) ¥ wiz7igto 2 1%k & 321 pure natural indirect effect (PIE),
Fezrga wi) a37F 4 #8-3h= mediated interaction (INTiea)
2% f9stAl yElwth Pure natural indirect effect®} mediated
interaction F4%¢] & F3) A=FH= T &9 F WiAR g HE
(proportion mediated)> 386% (95% CI=187—71.1)% e}

(p<0.0001). Reference interaction®} mediated interaction 4 %] &<
e AEHeE F 5% T dsFgoex Qg v & (proportion

attributable to interaction)< 32.7% % tH95% CI=6.8—68.0, p=0.0008).

jﬂ

zk Aefe] & 32l proportion
I 481% (95% CI=21.3—88.8)% U E}%:
Q.
[e)

ko 2 913 &2l reference interaction

=
>
2
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E M. 32 108 HEs MejJ A 23 2e o|zd| X[&o| o|X|= G| U AR Fofe| ofrf 2 A
5x8 &3
. Proportion
Estimated . .
(95% CI) P-value  Attributable (95% CI) P-value
effect
(%)
4-way decomposition (1000 KRW)
CDFE 51.2 (6.9—-113.1) 0.012 51.9 (11.2—"78.7) 0.012
INT, ., 9.3 (22—16.4) 0.008 9.5 (2.0—20.0) 0.008
INT,,.q 22.9 (5.3—40.5) 0.008 23.3 (4.8—48.0) 0.008
PIE 15.1 (11.2—21.3) <0.0001 15.3 (8.8—28.2) <0.0001
Total 98.6 (585—1563.4) <0.0001 100.0
Proportion measure (%)
Proportion mediated 38.6 (187—71.1) <0.0001
.Proportl'on attributable to 397 (6.8—68.0) 0.008
interaction
Proportion eliminated 48.1 (21.3—88.8) <0.0001
. 1) CDE=controlled direct effect; INT,c=reference interaction; INT=mediated interaction; PIE=pure natural indirect effect

2)
3)
4)

A Q] BRI T A Fo] R HolrE nAGHJNE WE VTer FHEAV =EH
AR, A, Fof AR, AF A, AFERIR 9, IdF 18 73, A 397 AFdHEN

A #8F7F 2 P-value 4F&-2 500 bootstrapd] 7|8t

— 154 —
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A sk atoll sl four-way decomposition #41S a3 Aap=
< 42>9F A WA AdEd B 23 o5 AE9 £
AEZE vl A = d gl

Uelg o & g3 5 ald &3 2HA

o] 4 el tieh #A Aol M= dvbadER Fof e w Ay
28 EA7F FoskA Esdth T & T e L8 WE AHe A
Al 4l controlled direct effect”’} 2kA|3h= Bl &o] 726%= ZAA
U ERSTH95% CI=6.6—105.0, p-value=0.047).
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H 42, ME Steld 24 Zoph A2 18 HE Mejr AEn 2H ek olgd| X[Eof o[xl= Fekol| U0
A% #ojel o7 A ASEE 51t
Estimated Proportion
effect (95% CI) P-value  Attributable (95% CD P-value
(%)
H A (n=403,477), 4—way decomposition (1000 KRW)
CDE 55.0 (-14.6—159.7) 0.180 485 (-21.4—284.6) 0.180
INT, ;s 11.4 (05—21.1) 0.040 10.1 (0.4—28.6) 0.040
INT, .q 277 (1.2—50.5) 0.040 244 (0.9—-70.3) 0.040
PIE 19.3 (14.2—-26.1) <0.0001 17.0 (9.9-455) <0.0001
Total 113.3 (50.9-197.9) <0.0001 100.0
o A (n=135,574), 4-way decomposition (1000 KRW)
CDE 42.0 (1.9-90.5) 0.047 72.6 (6.6—105.0) 0.047
INT, ., 35 (-1.6—10.6) 0.180 4.6 (-3.2—24.3) 0.180
INT, .q 9.8 (-45-29.1) 0.180 175 (-8.7—65.9) 0.180
PIE 2.5 (-19-72) 0.327 4.3 (-3.9-19.1) 0.327
Total 579 (20.6—105.4) <0.0001 100.0

. 1) CDE=controlled direct effect; INT,c=reference interaction; INT=mediated interaction; PIE=pure natural indirect effect
2) WA M #ZV F AR Fe o Bt H’R AAHHIS WE VFoR FAXI BEE
3) A%, Foll A, AF A, AARIR B, A& 18§ 717, A 393 AFAR o] oARE FAS B4 A<
4) A F D P-value 2H&E2 300 bootstrapel] 7] ¥k
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5322. 1§ A2 AHe9 F = dg four way

decomposition

And, 38 4 deel wal 1§ 8 e Ao
o

i
iu
3T
=
o

A
=
o
()
o
-
o,
il
&£
AN

N

o
=

rir

R
ofo
Jo
N,

>

2
§n|:1 rJ
2
)
o)
do

2

O

Hu d
[40
ot

of w7} &3 H A AW oot 1§ AH 1 FsAE & e
3= 8459 pure natural indirect effect (PIE), reference interaction
(INT), mediated interaction (INTpeq) B5F F2l3H4] & Aoz
Ebutth Aelehd, 18 A AdEle 28 fA O v fge s <l

sk olgu] A Zo] FostA =A UEYAIRE o]E 91 AX ol wj
& ArEe} 9o AR FHo] 7o) AF AL gyEE Ay

=

A sk9toll o8] four-way decomposition #41S @d Aip=
e A a8 A AEUE fder A% ofmm

AZel A= G F 27 AA AT AANAEY q 2 oF 334
o2 e THP<0.0001). WHH, oA o] A9 a8 A eV S
| gH AZFo F9 3 dgko] ¢lo] four-way decompositon

A AFRE HER AASHA] Gttt FA0 diE B4 AFelAE 9
z ojetA] ertom, RF7F 9

o
A AFEfe] 438kl controlled direct
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¥ 44, 0F AA AEfTL /e 2 elst olzdH| X[Eo| o|x[= HFEkl AN AT Fojel ofjrf ¥ MSEF F
o}
. Proportion
Estimated . <
(95% CI) P-value  Attributable (95% CI) P-value
effect
(%)
4-way decomposition (1000 KRW)
CDE 2359.7 (1585—5017.2) 0.038 75.7 (10.1—120.3) 0.038
INT, ., 556.0 (-685.2—1845.2) 0.348 17.8 (-21.3—82.5) 0.348
INT,,.q 82.7 (-114.9-335.5) 0.560 2.7 (-4.2—-11.8) 0.560
PIFE 119.4 (-67.7—251.5) 0.312 3.8 (-2.4—-10.5) 0.312
Total 3117.8 (1286.2—5259.4) <0.0001 100.0
Proportion measure (%)
Proportion mediated 6.5 (-5.1—19.8) 0.326
Proportion attributable to 205 (-24.4—86.5) 0.348
interaction
Proportion eliminated 24.3 (-20.3—89.9) 0.292

F 1)

2) W7} Wl AZVIE T AR Fe] ofFU Hof'r uAHdE We VEor FHAV EEH

3) 9478, AH, Zf A%, AF A4,

4) AP L P-value A& 1000 bootstrapel 7]
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AZHYR B9, A% 1§ 717, HA 340 AP

CDE=controlled direct effect; INT=reference interaction; INT.q=mediated interaction, PIE=pure natural indirect effect
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B 45 M si9lZ 24 Ak 18 A Ao} gigte® ol olzu| xIBo| olxls sl glof HE
ofol oisf o AsEtE B
. Proportion
Estimated . . <
(95% CI) P-value  Attributable (95% CI) P-value
effect
(%)
H A (n=6,134), 4-way decomposition (1000 KRW)
CDE 3101.7 (356.7—5958.0) 0.022 80.8 (19.0—122.6) 0.022
INT, ., 560.0 (-796.8—2167.5) 0.444 146 (-23.0—70.8) 0.444
INT,,.q 73.1 (-151.9—439.8) 0.568 19 (-4.6—11.8) 0.568
PIE 104.6 (-76.0—294.6) 0.252 2.7 (-2.2—-95) 0.252
Total 3839.4 (1658.2—6215.8) <0.0001 100.0
o A4 (n=1,041), 4-way decomposition (1000 KRW)
CDE
INT,,,
INTmed
PIE
Total -239.1 (-2309.8—2847.2) 0.972

. 1) CDE=controlled direct effect; INT,c=reference interaction; INT=mediated interaction; PIE=pure natural indirect effect
2) WA M #ZV F AR Fe o Bt H’R AAHHIS WE VFoR FAXI BEE
3) A%, Foll A, AF A, AARIR B, A& 18§ 717, A 393 AFAR o] oARE FAS B4 A<
4) AP L P-value A& 1000 bootstrapel 7]
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5324. #L 38§ WE AH9 F add 3 four way

decomposition

A AAG A3 B vy BRYS VWMo w fi¢ew I3 o8
Hl 2] & oigh 22 38 WHE JHe F a3 #Ase four-way
decomposition ¥4
WMo 2o HY 2t
dow QIF A owH]y
(p-value=0.002). =& =7t &2 713 & 9 AxE Fodg A5
e 18 WAE AHle L8 FA A vls ke ® Q1% o] mH] A
Zo] ofF 124vtel =2 Ao®
stov BAA IS IR THp=0.072). " SO ‘/}F/}Urb
pure indirect effect:= ¢F 17%+¢ <] 0}7" e 0.1 (95% CI=30.9
—333.7% 9, p=0.026) °l= & &He] 84%el Tt tH95% CI=1.6—
275, p-value=0.028). vt z+e w8 WE e} 9 HR FHo] Fh
Aoz g F93HA] &2 Ao R e Pure natural indirect
effect®} mediated interaction F82° & E3f AEHe= F 29 F

°

13.9% (95% CI=0.8—41.9)%

2 >{
o
}
o
<
b
i)
ol
A
=]
=~
g
Y%
<
L
i)
g
2
°
(il
of
Y

7] 2 1% H]&(proportion mediated)
LFEFSETH(p=0.034).

AW st o 2 Yo four-way decomposition 418 33 A
= <G 48> Ak JdAl vlE) oAgdolA e 1g i AHY T
Z297F o 3A vEepgth o4 skl A= 28 A AdEHe vlE) #t
2 1¢ W oA fgoR A% o8] A Fo] oF 494kl =gk}
(p=0.048). A stlwel A, AS HXW Fode] F wisf &30 pure
natural indirect effect7} ¢F 21wl o = 934 YEFEtH(p<0.0001).
R ol apelell A= St AR o] miv) R AsAE a9t B
T froskA &kgkow controlled direct effect”} ¢F 6527k o2 H-2] 3}
A YERSETHp-value=0.034).
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28| X|&0f o[x= Gl Ao AT FHofo| o H Hd=Ef

~
~
plal
ro

D8 WE MEfIl SIS QlEt o

8 53
. Proportion
Estimated .
(95% CI) P-value  Attributable (95% CI) P-value
effect
(%)
4-way decomposition (1000 KRW)

CDFE 1238.8 (-142.9—-3000.9) 0.074 60.5 (-12.3—128.8) 0.072
INT, ., 524.0 (-468.3—1587.7) 0.346 25.6 (-33.4—R81.6) 0.348
INT,,.q 1114 (-106.7—428.7) 0.368 54 (-7.0-19.4) 0.370
PIE 172.2 (30.9—-333.7) 0.026 8.4 (1.6—275) 0.028
Total 2046.4 (692.7—3683.3) 0.002 100.0

Proportion measure (%)

Proportion mediated 139 (0.8—41.9) 0.034
Proportion attributable to 31.0 (~41.1-100.7) 0.348
interaction

Proportion eliminated 39.5 (-28.8—112.3) 0.228

. 1) CDE=controlled direct effect; INT,c=reference interaction; INT=mediated interaction; PIE=pure natural indirect effect
2) WA M #AZV F AR Fo] o iUt ‘'R IAHEHIS HE VTR FHAAU EE
3 A%, A, gl AN, AF Ao, AZRPE B9, A% AE /17, HA 347 ARAL o] ARE BAD B4 A<
4) AP L P-value A& 1000 bootstrapel 7]
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b

I 48. ME Stfld 24 Zup A2 1 HE MEjT /A= 2lst o|7H| X[Eo p|xls Feko g0 4
T Fodo| o7 & MSEAE 5ot
Estimated Proportion
effect (95% CI) P-value  Attributable (95% CD P-value
(%)
Y4 (n=6,227), 4-way decomposition (1000 KRW)
CDE 1874 (-1111.9—1448.4) 0.756 12.2 (-189.1-129.0) 0.716
INT, 906.7 (-109.5—2056.2) 0.096 58.8 (-37.3—189.8) 0.120
INT,, .4 236.0 (-24.0—640.7) 0.096 15.3 (-87-49.9) 0.120
PIE 2115 (63.5—393.3) <0.0001 13.7 (1.3—60.5) 0.044
Total 15415 (134.7—3014.5) 0.044 100.0
o A (n=1,048), 4-way decomposition (1000 KRW)
CDE 6516.0 (622.5—13713.0) 0.034 132.3 (17.1—-274.9) 0.042
INT, ., -1697.0 (-4145.2—1342.9) 0.302 =345 (-187.6—73.1) 0.334
INT, .4 210.6 (-829.0—1515.4) 0.704 4.3 (-275-55.3) 0.716
PIE -104.0 (-554.1-294.1) 0.544 -2.1 (-29.3—-134) 0.572
Total 4925.6 (58.2—11067.4) 0.048 100.0

. 1) CDE=controlled direct effect; INT,c=reference interaction; INT=mediated interaction; PIE=pure natural indirect effect
2) WA M #ZV F AR Fe o Bt H’R AAHHIS WE VFoR FAXI BEE
3) A%, Foll A, AF A, AARIR B, A& 18§ 717, A 393 AFAR o] oARE FAS B4 A<
4) AP L P-value A& 1000 bootstrapel 7]
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2
el v @A F AU SHaAE A4 olF sl hha
MAZAD WA sbsel o kgon wow 37 Fd Az o9
dE AvE AR HEd Aol o Wtk &F wEs} F 33 of
el A nkel A9o] s AMABAR viFe] 5ol o w
o},

T 51, FIF 24 1E M4 et deAZ AT o[Eo{of o[x= &

4 reference OR 95% CI P
31§ el g fA
g g 21.228™  20.471—-22.013  <0.0001
A g H] &<
W} A 0.759"" 0.724—0.796 <0.0001
A2 &4 1.130™" 1.088—1.174 <0.0001
=7 N T 33] wyt
T 33] o] 1.172™ 1.126—1.220 <0.0001

1 1) #p<0.05, *xp<0.01, **xp<0.001
2) A%, 4, Fol o, ABRPR B9, AR A9, 9% 1§ J0E FAG
2 A

X

oje} 2 Ay BPy} v REYPS nlFow
of W3] four-way decompositiond 3+ ¥4 A3l= S 7
7] el A g A AEE AW Rkl w A=
FEgFom 7| A Aol vs] wiyf Ze} FF Aol A 28-Sk
mediated interaction (INTpea)@l =717} Z7}8F3 Tl otk olo s =
AR Fode AJATHP=0.1273). =3 F g¥= F A3y gldd A4
vla] wjzfgto & Q13 332l pure natural indirect effect (PIE)2] 7]

% A (mediated interaction®] 7Fe} ARG A2 2) F7FsEA T
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E 52, FI7F 2M: 12 MA AEJE MY Rstoz Qlsh ool gtMof o|x|= Fekol| U0 AR Fro{o| off
N2 MSEE g1
. Proportion
Estimated . . <
(95% CI) P-value  Attributable (95% CI) P-value
effect
(%)
4-way decomposition (Excess hazard ratio)
CDE 0.003 (-0.080—0.086) 0.9463 29 (-79.3—-85.1) 0.9452
INT, ., -0.003 (-0.007—0.000) 0.0526 -35 (-79-1.0) 0.1274
INT,,.q -0.050 (-0.100—0.001) 0.0526 -50.2 (-114.8—14.3) 0.1273
PIE 0.150 (0.123—-0.176) <0.0001 150.8 (36.8—264.8) 0.0095
Total 0.099 (0.028—0.175) 0.0053 100.0
Proportion measure (%)
Proportion mediated 100.6 (17.7—183.5) 0.0174
Proportion attributable to 534 (-122.7-15.3) 0.1273
interaction
Proportion eliminated 97.1 (14.9-179.3) 0.0206

< 1) CDE=controlled direct effect; INT=reference interaction; INTq=mediated interaction; PIE=pure natural indirect effect

2) W7 Wl REVIE T AR o] of ik Fol'w nAHIE WE Veer FHAVL
9, A% g 717, F94 BH, &5 UEE EA

3) 7, A, Zoll o AF A9, AR
4) AFF7F D P-value 4F&2 delta methodol] 7] wFg}

o B
=
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0.1451

0.984—-1.117

1.048

~
KH
™

(Ealcd]

1.473—-1.678  <0.0001

1.573™

0.1313

0.790—1.031

0.903

3]

_3_H

;o_n_u

0.5206

0.977—-1.048

1.012

B/

;o_n_u

\ﬂ‘

<0.0001

1.414—1.500

1.456™

B/
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1.008—1.072 0.0126
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2) A%, Ad, Fol ¥, AFRYE £,
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1) #p<0.05, *xp<0.01, **xp<0.001
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A B2 18 HE dEfTh detAZH T olFofol olx|

Hag reference OR 95% CI P
g Gl g FA
Zro 318 WE 11027 10.651—11.416  <0.0001
A A H &<
47 Fd 0.774™ 0.739—-0.811 <0.0001
A2 4 1.103™* 1.062—1.145 <0.0001
T W= T 33] wwt
T 33] o4 1.180" 1.135—1.227 <0.0001
T 1) #p<0.05, #*#p<0.01, #*+xp<0.001

2) A, AW, Aol ¥, AZRAR B9, AF A, A% 18 /NS FAD
B Aol
RN | i=!

2+-8-35k= @<l pure natural indirect effect (PIE)7} -<3tAl YEFSE S
o (p<0.0001) L 7| 7|2 BAo b8 Zrtstgl. e ug WE
A

A
stdom, TAIA FAdE sl tHp-value=0.1547). ¢+, 5283
@3¢k reference interaction (INTyr)#t mediated interaction (INTpea)>
12 24 Aol widie] ¥5E 7Y v 3 EA4d AR {o g
33k Al

o

N

0
09;
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55 FI 2N 2 18 HE MEjJF A HEo=z olsh @ 2ol o|xl= & gA0f AT Fod
o ojrf 2 MExE BT
. Proportion
Estimated )
(95% CI P-value  Attributable (95% CI P-value
effect
(%)
4-way decomposition (Excess hazard ratio)
CDE 0.048 (-0.018—0.114) 0.1547 42.8 (3.9—-81.6) 0.0309
INT, s -0.002 (-0.006 —0.001) 0.1693 -2.2 (-55—-1.2) 0.2037
INT,,cq -0.020 (-0.049—-0.009) 0.1694 -18.0 (=45.7-9.7) 0.2037
PIE 0.086 (0.071-0.102) <0.0001 77.4 (33.1—121.6) 0.0006
Total 0.112 (0.052—0.175) 0.0002 100.0
Proportion measure (%)
Proportion mediated 59.4 (21.1-97.7) 0.0023
Proportion attributable to —_yq ; (-51.2—10.9) 0.2037
interaction
Proportion eliminated 57.2 (184—-96.1) 0.0039

.
F: 1)
2) WA MEd #ZV F AR Fe o Bt H’R AAHHIS WE VFoR FHAXI BEE
3) A%, A, Foll R AF A9, AAHEIs Y, dF 2LV, 9 AH, 25 EE BAS B4 49
4) AT 2 P-value A& delta methodell 7] ®FsH
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CDE=controlled direct effect; INT=reference interaction; INT.q=mediated interaction, PIE=pure natural indirect effect
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oEfet 47 &

oi7} flgtoz

ol 5t

o}

At

gt o|xl= I (&E 2Y)
W4 reference HR 95% CI P

318 g a8 #A

alg A2 2317 1.528—3.515 <0.0001
wZ 7 F 99 AA 1ol

zho] o § v

w] zho 2.293 1.955—2.688 <0.0001
a8 AHEx#IE 7 F .

oo} Axl Aol o 0.464 0.240 - 0.896 0.0223
&4 A Hl &<

37 FA 1.086 0.843—1.398 0.5243
A A 1.607" 1.303—1.982 <0.0001
S+ = =+ 33 Hwk

+ 33 o] 1.455™ 1.205—1.758 <0.0001
T 1) #*p<0.05, **p<0.01, **xp<0.001

2) A%, A, Fel R ARRIE B, AF AY, A% 1& VNS BAG
24 439
¥ 57. FIF 2M: 08 AAl MEfTF (e AZ o|Fo{o| o|X= HE
(of70 =2§)
W reference OR 95% CI P

318 g a8 #A

g A 1.759" 1.709—-1.810 <0.0001
& AHE Hl &<

A Fd 1.022™ 1.005—1.039 0.0092
A &4 1.300™" 1.282—1.319 <0.0001
T H= =+ 33 H%

= 33 o] 1.081™" 1.064—1.098 <0.0001
T 1) *p<0.05, **p<0.01, **xp<0.001

2) A=, A Aof ¥ AXRIT B AF AY, A% u& 7)0E FAG

24 At
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a8 A AETE e ® 1% A Aol W= Gkl
four-way decomposition ¥41& 33 A= v}
Avte} vlasrH F gy AVt AFE AT
Al e Age] del STk, 1R =
(INTwp) @ mediated interaction (INTpea) =7 SAA F9)42 §lAT
§W BT 9ok AN wore w wg AN AEe e ofuai=
controlled direct effect (CDE)¢] - = Z7|7} Z7}8lal p-value:= #F
23tk vk o 2 Q1% § 3¢l pure natural indirect effect (PIE)2]
A5 71 A Aol FAREE 2712 YEstal SAH SR Fos itk
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¥ 58. FIF A 1 Al AEfT fitez Qlsh A2k 2hMof| o|X|= P&kl pU| AZI Fro{e| ofrf 2 A
SEE 21
. Proportion
Estimated . . <
(95% CI) P-value  Attributable (95% CI) P-value
effect
(%)
4-way decomposition (Excess hazard ratio)
CDE 0.999 (0.275—1.722) 0.0068 125.3 (67.4—183.2) <0.0001
INT, ., -0.215 (-0.508—0.079) 0.1513 -26.9 (-69.5—-15.6) 0.2146
INT,,.q -0.103 (-0.245—0.038) 0.1516 -13.0 (-335—=175) 0.2149
PIE 0.116 (0.091-0.142) <0.0001 14.6 (3.2—26.0) 0.0118
Total 0.797 (0.289—1.504) 0.0005 100.0
Proportion measure (%)
Proportion mediated 16 (-15.8—19.1) 0.8536
Proportion attributable to 594 (-103.0—23.1) 0.2147
interaction
Proportion eliminated -25.3 (-83.2—32.6) 0.3917

. 1) CDE=controlled direct effect; INT,c=reference interaction; INT=mediated interaction; PIE=pure natural indirect effect

2) Wi W AV F AR Aol o Rk PR nPAAL WE TR FHA
3) A, AW, ol o, AF A, AGRPR B9, A% 1§ 713, FD AU, §F NEE BAS

4) AT 2 P-value A& delta methodell 7] ®FsH
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Hag reference OR 95% CI P

a8 AE g A

g A 1.747 1.705—1.789 <0.0001
A e H) &<

47 Fd 1.021° 1.005—1.038 0.0120
A A 1.297 1.279—-1.316 <0.0001
T W= T 33] wyt

T 33] o] % 1.086™ 1.069—1.102 <0.0001
T+ x*p<0.05, **p<0.01, **+xp<0.001

1
2) 9%, 4, o AR, AZRIFR £, AF AY, A% L& VNS SAT

24 A3}

e a1g e AEUE e m A% A el WA= FEF] o
& four-way decomposition A& 3t A= vy Zo WA gk
18 WE dHe F ade 2 94¥89 0
0.578l H|& FAstA L, p-value®: S7HetSltt o= oo+ 5%l A
Ao E Fo P p-value=0.0150). T3 RF7F f9t HHE FHolgl
S A5 e 18 dE FEe] 9321 controlled direct effect (CDE)®]
2717 A 717 BA 3 37 B4 BN EAA FoA8 e
sholw) x] grgkr), 3 wis) &3wto® v}ERYE pure natural indirect
effect (PIE)®] -5 71 =717} fFAFSHAl dett o, A4 0% #2938
H(p<0.0001). & &I #Aaw <Qlste] PIE7F & &3dollA A 8= H
2 253% % F7FeFATH95% CI=0.3—50.2, p-value=0.0471).
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FEAM: 22 18 HE MdE7F /g2 Qlet At 2ol o|xl= geholl o] HZ Erofol ofIy

¥ 61. FI7F 24 & 2
3 AMSEE g3
. Proportion
Estimated .
(95% CI) P-value  Attributable (95% CI) P-value
effect
(%)
4-way decomposition (Excess hazard ratio)

CDE 0.248 (-0.201 —0.697) 0.2791 54.5 (-18.3—127.3) 0.1422
INT, ., 0.062 (-0.176 —0.301) 0.6083 13.7 (-355-629) 0.5849
INT,, .q 0.030 (-0.084—-0.143) 0.6083 6.5 (-16.8—29.9) 0.5849
PIE 0.115 (0.090—0.140) <0.0001 25.3 (0.3—50.2) 0.0471
Total 0.455 (0.076 —0.969) 0.0150 100.0

Proportion measure (%)

Proportion mediated 31.8 (05—-63.1) 0.0465
Proportion attributable to 20.2 (-52.3-92.8) 0.5849
interaction

Proportion eliminated 455 (-27.3—118.3) 0.2205

< 1) CDE=controlled direct effect; INT=reference interaction; INTq=mediated interaction; PIE=pure natural indirect effect
2) w7} Wl #EVE F AR o] RIL Fo'R aAHHAS WE VTR FHAA) =&Y
3) A, 4w, gol o, AF Ao, AFRAR B9, A% 1§z, FA AW, §F NEES BAG P A%
4) A F G 2 P-value A& delta methodell 7] vFg}t
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¥ 62. Tt 2AM: 18 A4 AEiet HE Fo{7F A 2t AE of
ZH| 7qgoﬂ ':'|I|E HAeKZr 28, n=449,542)
A4 reference B (SE) P

318 g g A

g A 0.108 0.066 0.0998
#F 7 F A 1ol

2 o] o5 v

w] zho 0.138" 0.060 0.0215
1% }\O]- X?__?—é;'_- 7]2_1- ‘% skskk

AMARAN Ho] ofn 0.559 0.134 <0.0001
FA AH Hl &<

#A F4A -0.059" 0.028 0.0350
A2 A 0.303™ 0.025 <0.0001
&% e % 33 g

F 33] o] 0.035 0.027 0.1940

F1 1) *p<0.05, *xp<0.01, **+xp<0.001
2) A%, 4, gl o%, AFRIR I, AF A%, 4% 1§ /7S BAY
RIEE L

g A AEVE Ada vd ZE 9

d
Ao we) wizhel e EbEel A FEsk= 39S mediated
interaction (INTwea)®l =71 S7FeFA L, &

reference interaction (INTyp)e] Z7]& %‘i’é‘}i’i
ol pure natural indirect effect (PIE)¢] 73

). o}9t mediated interaction®] F7FE F &%}
= HE&(67.7%, 95% CI=43.1—-99.4)3 ‘s =&
95% CI=37.3—97.8)c] 7]+& Aol wls] 73t &

12 k;l;
2 2 B
o i
H T“
o

‘ﬁ o
SR
o A
B for
o
S o

o
ull

1&gk H]&(64.4%,
Bl
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F 63. FI7F 24 18 Al eI Al 2 Zek o|ZH| X[ &0 0|x[= HEkol| U0f AEI Froe| ofzy
3 MSAE g1
. Proportion
Estimated .
(95% CI) P-value  Attributable (95% CI P-value
effect
(%)
4-way decomposition (1000 KRW)
CDFE 37.8 (-9.1—-85.5) 0.096 26.6 (-8.0—-53.4) 0.096
INT, ., 8.0 (4.3—12.0) <0.0001 5.6 (3.3—8.7) <0.0001
INT,, .4 83.3 (44.0-123.9) <0.0001 58.8 (34.0—89.3) <0.0001
PIE 12.7 (35—22.2) 0.004 9.0 (2.2—18.6) 0.004
Total 141.8 (85.4—196.9) <0.0001 100.0
Proportion measure (%)
Proportion mediated 67.7 (43.1-99.4) <0.0001
Proportion attributable to 64.4 (37.3-97.8) <0.0001
interaction
Proportion eliminated 734 (46.6—108.0) <0.0001

= 1) CDE=controlled direct effect; INT=reference interaction; INTcs=mediated interaction; PIE=pure natural indirect effect
2) Wi WEd HAVN F AR o] ofFTL Ho'R AAHAES WE VFoR FEAV EEH
3) A™, A, Fell AR AF AY, AAEIEE B9, I 18 717, FA HH, 557 EE AT £4 439

4) AFF7 D P-value A& 500 bootstrapel] 7]14¥FgH
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CI=9.194—10.017). AE# & ko] WA A= =3ehr] A &

=<

of th3 four-way decomposition #2412 33 A= v 2o 7]
2 BN vlE)] 2e 18 s AHY F gyve fgastdow, vy
e}

1
Eluttl, ¢kA Jo g oz gk 39l reference interaction (INTyer) 2
mediated interaction (INTped) 25 F7F EXoME F&dt. 718
A0 Hle) & zId7E Fasta, wifel FsAgow Qg ZHQl
mediated interaction®] A% }ﬂoﬂ wet = g3 F w g9 #
Aehe v & 414% (95% CI=154-1038), 43548 E77} A ehe
N &L 355% (95% Cl=64-987% ~% Z7tal ),
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H 65. FI BA: g2 18 HaEs Mefjrf MEa 2H ZE ol =dH| X[ &0 o|X|= dEko A AT Fo{2|
oo & MSEE g3
. Proportion
Estimated )
(95% CI) P-value  Attributable (95% CI) P-value
effect
(%)
4-way decomposition (1000 KRW)
CDE 41.9 (-53.0—-97.3) 0.116 54.0 (-16.9—-82.9) 0.116
INT, ., 3.6 (09-6.7) 0.016 4.6 (0.8—12.7) 0.016
INT,, .q 24.0 (6.1—45.6) 0.016 30.9 (55—85.6) 0.016
PIE 8.2 (1.9—-15.7) 0.008 10.6 (2.4—30.2) 0.008
Total 77 (325—133.1) <0.0001 100.0
Proportion measure (%)
Proportion mediated 41.4 (15.4—103.8) <0.0001
.Proportl'on attributable to 355 (6.4—98.7) 0016
interaction
Proportion eliminated 46.0 (17.1-116.9) <0.0001

< 1) CDE=controlled direct effect; INT=reference interaction; INTq=mediated interaction; PIE=pure natural indirect effect
2) w7} Wl #EVI F AR o] 4RI FoP’R AAHHAES WE VR FHAI =EH
3) A™, A, Fell 4R AF AY, AFEEE B9, A% 1§ 717, F4 FH, S5 WES A gt
4) AFF7F 2 P-value 2F&2 500 bootstrapell 7]14FgH
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Ater o molgol UMY iAol el g G FEiet B
7170 % 91 A o Abolo ARAS BAF A, 18 dEHe ¢
o A el el FolF AEdAt gle Aoz yEuy

1§ A e Age R Qg ojsmu] A Fd v A= gk dls]
four-way decompositions 3+ AI}= v 2o 7]E A vl
A

& 33 Aue & ade gasdnh 4 T4 2z 49 AR A

o Mo} ml7AI R QI AR oo wisfet G A8 ade oA
Fe Ao=w  YElgy, Adszgwtor Qg g3l reference

interaction®] =717} 7FAste] & g3 gFEo] goF AR HAqgEB »
F o3k A g g Aol @39 controlled direct effect® UEFWE
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2H| X|&ol| o|lxl= Gl Aol HT Fofol ofrf A

67. F7t 24 1E H4 YE7F /2= et 2

0

) Proportion
Estimated .
(95% CI) P-value  Attributable (95% CI) P-value
effect
(%)
4-way decomposition (1000 KRW)
CDFE 2433.3 (83.4—5321.4) 0.044 94.5 (15.6—156.9) 0.040
INT, ., 194.2 (-1234.7—1589.7) 0.752 75 (-57.5—-104.9) 0.894
INT,,.q -11.6 (-2476—-212.2) 0.894 -05 (-146—9.4) 0.894
PIE -419 (-223.4—-112.5) 0.506 -1.6 (-18.7—6.3) 0.514
Total 2574.0 (495.2—4958.9) 0.008 100.0
Proportion measure (%)
Proportion mediated -2.1 (-28.9-10.1) 0.610
.Proportl.on attributable to 71 (-52.0—92.9) 0.752
interaction
Proportion eliminated 5.5 (-56.9—-84.4) 0.826

. 1) CDE=controlled direct effect; INT,c=reference interaction; INT=mediated interaction; PIE=pure natural indirect effect
2) WA Med #ZY F AR Fe o Bt H’R AAHHIS WE VFoR FAXNI BEE
3 ow, A, Aol N, AR A, Agudn B9, A% 1§ /7§ AU, 9F VRS BAT 24 A0
4) AP L P-value A& 1000 bootstrapell 7]
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3l 31& A AHe F 5de FAasid 712 A A S whrbA|
2 99 AR FHolo wiziwto g <ldk &3¢ pure natural indirect
effect (PIE)7} frol¢ 5%olA EAIA o= FoletA vetstoy 1 =
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7 M B2 18 HE HEfTE /IR elet o|mH| X[ Eof ol dekol Uof HZEl Fofol of

—

K
»
(o]

) Proportion
Estimated .
(95% CI) P-value  Attributable (95% CI) P-value
effect
(%)
4-way decomposition (1000 KRW)
CDFE 706.6 (=795.8—2486.2) 0.412 39.5 (-138.6—117.2) 0.394
INT, ., 829.0 (-203.8—1949.3) 0.146 46.3 (-186—171.0) 0.160
INT,,.q 137.6 (-45.1—-527.3) 0.180 7.7 (-45-36.9) 0.194
PIE 1179 (7.9-301.4) 0.038 6.6 (-0.2—40.9) 0.060
Total 1791.1 (228.8—3797.1) 0.022 100.0
Proportion measure (%)
Proportion mediated 14.3 (-0.5—-66.3) 0.062
Proportion attributable to 5 (-22.6—206.7) 0.160
interaction
Proportion eliminated 60.5 (-17.2—238.6) 0.112

. 1) CDE=controlled direct effect; INT,c=reference interaction; INT=mediated interaction; PIE=pure natural indirect effect
2) WA Med #ZY F AR Fe o Bt H’R AAHHIS WE VFoR FAXNI BEE
3) A, Ad, ol AR AF A9, AARIE B9, d& 18 77 FA BH, &5 NEE BAS 24 239
4) AP L P-value A& 1000 bootstrapell 7]
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Zre 318 WE vs g FA4

A W : :
- T {4 Estimated Estimated
(FA4A =49 (95% CI) P-value (95% CI) P-value
effect effect

CDE 0.004 (-0.071—0.079) 09142  0.077 (0.016—0.139) 0.0136
)5 INT, ., -0.003 (-0.008—0.001) 0.1683 0.002 (-0.003—0.006) 0.4556
A8 7 . INT,,.q -0.024 (~0.059—0.010) 01683  0.007 (-0.012—0.027)  0.4556
gnow PIE 0.121 (0.106—0.136) <0.0001 0.065 (0.057—-0.074)  <0.0001
% U4 Total 0.098 (0.035—0.164) 00019  0.152 (0.097—0.210)  <0.0001
o CDE 0.003 (~0.080 —0.086) 09463  0.048 (-0.018—0.114)  0.1547
= 25 T -0.003 (~0.007 —0.000) 00526  -0.002 (-0.006—0.001)  0.1693
(Excess HR) :H INT,,.q -0.050 (-0.100—0.001) 00526  —0.020 (-0.049-0.009)  0.1694
o PIE 0.150 (0.123-0.176) <0.0001  0.086 (0.071-0.102)  <0.0001
Total 0.099 (0.028—0.175) 00053  0.112 (0.052—0.175) 0.0002
CDE 345 (-49—-176.9) 0.104 51.2 (69-113.1) 0.012
. INT,; 162 (9.4—24.2) <0.0001 93 (2.2—16.4) 0.008
o o INT,,.q 58.1 (32.8—87.0) <0.0001 22.9 (53—405) 0.008
A AE PIE 25 (153-30.2) <0.0001 15.1 (11.2-21.3) <0.0001
A8 ol g@n Total 131.2 (91.0—176.4) <0.0001 98.6 (585—153.4)  <0.0001
A% CDE 378 (-9.1-85.5) 0.096 419 (-53.0—97.3) 0.116
(1000 KRW) =} INT, s 8.0 (4.3—12.0) <0.0001 36 0.9-6.7) 0.016
o INT,,.q 83.3 (44.0—123.9) <0.0001 24.0 (6.1—456) 0.016
= PIE 127 (35-22.2) 0.004 8.2 (19-15.7) 0.008
Total 1418 (85.4—196.9) <0.0001 777 (325-133.1)  <0.0001
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[e}
a8 A vs g A

Zre 318 WE vs g FA4

A3y A _ - -
L T LI Estimated Estimated
(F4A &9 (95% CI) P-value (95% CI) P-value
effect effect

CDE 0.721 (0.144—1.298) 00144 0421 (-0.016—0.858)  0.0591
) INT, -0.020 (-0.293—-0.253) 08859  0.031 (-0.195-0.257)  0.7872
o INT,,., -0.010 (-0.143-0.123) 08859  0.014 (-0.086—0.114)  0.7872
o S PIE 0.124 (0.100—0.148) <0.0001  0.112 (0.090—0.134)  <0.0001
Qg Ap Total 0.815 (0.372—1.402) <0.0001 0578 (0.220—1.042) 0.0005
) 2y CDE 0.999 (0.275—1.722) 00068  0.248 (-0.201—-0.697)  0.2791
(Excess HR) =5  NToy -0.215 (-0.508 —0.079) 01513  0.062 (-0.176—0.301)  0.6083
o INT,,., -0.103 (-0.245—0.038) 01516  0.030 (-0.084—0.143)  0.6083
o PIE 0.116 (0.091 —0.142) <0.0001 0115 (0.090—0.140)  <0.0001
Total 0.797 (0.289 — 1.504) 00005 0455 (0.076 —0.969) 0.0150
CDE 2359.7 (158.5—5017.2) 0038 12333 (-142.9—3000.9) 0.074
5 INT,., 556.0 (-685.2—1845.2) 0.348 524.0 (-468.3—1587.7) 0.346
. INT,,., 82.7 (-1149-335.5) 0560 1114 (-106.7 - 428.7) 0.368
fdew A PIE 119.4 (-67.7—251.5) 0.312 1722 (30.9—333.7) 0.026
Qlgh o zH] Total 3117.8 (12862-5259.4)  <0.0001  2046.4 (692.7—3683.3) 0.002
% CDE 2433.3 (83.4—5321.4) 0044 7066 (-795.8— 2486.2) 0.412
(1000 KRW) =5 NTs 194.2 (-1234.7—1589.7) 0752 8290 (-203.8—1949.3) 0.146
. INT eq -116 (-2476—212.2) 0894 1376 (-45.1-527.3) 0.180
o PIE 419 (-2234—-112.5) 0506 1179 (7.9-301.4) 0.038
Total 2574.0 (495.2 — 4958.9) 0008  1791.1 (228.8—3797.1) 0.022

. CDE=controlled direct effect; INT=reference interaction; INTq=mediated interaction; PIE=pure natural indirect effect
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Abstract

The 1mpact of employment
status on health and healthcare
expenditure: with a focus on
the mediation effect of

screening participation

Hea-Lim Kim

Division of Health Care Management and Policy
Department of Public Health Sciences

The Graduate School

Seoul National University

Employment instability has increased along with changes in
industrial structure and the economy, and employment status has
been considered one of the social determinants of health. The health
impact of employment can vary depending on the level of social
protection in each country. Korea has a traditional

employment-centered social security system, and the level of social
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protection for people without stable employment is low. This study
was motivated by the question of whether the National Health
Insurance, which is the only social security system that guarantees
access to healthcare regardless of employment status, plays a
protective role against the health effects of employment status, and in
particular, what role the National Health Screening Program, which
aims to improve the health of health insurance enrollees and reduce
healthcare expenditures, plays in this process.

The purpose of this study was to examine the impact of
employment status on health and healthcare expenditures, focusing on
the diseases targeted by the National Health Screening Program, and
to examine the mediation and interaction effects of health screening
participation on that impact.

The National Health Insurance Service-National Health Information
Database (2002—2022) was used as the data source, and workers in
their 40s as of 2010 were included. Considering the possibility of
reverse causality in the relationship between employment and health,
the study population was limited to those who had no diseases under
study or related diseases for the past 3 years and had maintained
continuous employment. Employment status was defined as
“employed,” “unemployed,” and “frequent employment changes” based
on changes in health insurance eligibility since 2010. Health outcomes
and healthcare expenditures were defined for cardiovascular disease in
relation to general health screening and for gastric cancer in relation
to cancer screening, respectively. The effect of employment status on
health outcomes was analyzed using Cox’s proportional hazards
model, and the effect on healthcare expenditures was analyzed using
generalized linear models. To analyze the mediation and interaction

effects of participation in health screening, four-way decomposition, a

— 243 -



causal mediation analysis methodology, was applied.

The main results of this study are as follows. The risk of
hospitalization for cardiovascular disease and death due to gastric
cancer was significantly higher among those who were unemployed
or in frequent employment changes compared to those who were
employed. Additionally, when a cardiovascular-related disease or
gastric cancer occurred, healthcare expenditures due to the disease
were significantly higher among those who were unemployed or in
frequent employment changes compared to those who were employed.

A mediation effect of screening participation was identified for the
effects of employment status on hospitalization for cardiovascular
disease, death due to gastric cancer, and healthcare expenditures for
cardiovascular-related diseases. In terms of healthcare expenditures
due to gastric cancer, mediation effect of screening participation was
found only for the effect of frequent employment changes. The
results should be interpreted with caution as they do not fully satisfy
the confounding variable assumption. However, the magnitude of the
mediation effect was not small enough to completely rule out the
possibility of a substantial mediation effect. The interaction effect
between employment status and screening participation was only
found for healthcare expenditures due to cardiovascular-related
disease. Those who did not participate in screening had higher
healthcare expenditures for cardiovascular-related disease compared to
those who did participate, and this impact was greater among those
who were unemployed or in frequent employment changes compared
to those who were employed.

The results of this study show that health disparities between
employment statuses exist even in preventable health outcomes,

leading to increased healthcare expenditures. It also suggests the
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possibility that participation in the National Health Screening Program
may play a part in this mechanism. This can be seen as an example
of the inverse prevention law, where people who need benefits are
less likely to receive them. The shift towards increased employment
instability can impact not only individual health but also the financial
burden on National Health Insurance. Therefore, further research and
policy alternatives are needed to ensure that people with unstable
employment can properly utilize the National Health Screening

Program.

keywords : social determinants of health, precarious
employment, national health screening, causal mediation
analysis, four—way decomposition
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