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Abstract

Objectives: Policymakers have increasingly focused on emergency department (ED)
utilization for non-urgent conditions. This study aims to explore non-urgent emergency
department use in Taiwan and to determine the association between healthcare resources

and presentation to ED with non-urgent conditions.

Method: This study included 110,338 ED visits in 2013 made by 67,224 adult ED
patients selected from National Health Insurance Research Database. ED visits triaged
as level 4 or level 5 based on Taiwan Triage and Acuity Scale (TTAS) were defined as
non-urgent ED use. Generalized estimating equation (GEE) and two-part model were

performed to identify the factors associated with non-urgent ED use.

Result: 18.3% of total ED visits were non-urgent in 2013. People from areas with
higher proportion of primary care physicians are less likely to present to EDs for
non-urgent conditions (OR=0.70). Characteristics such as age, income, comorbidities,
continuity of ambulatory care and seeking care on holidays are associated with

non-urgent ED use.

Conclusion: The results indicated that access to primary care providers was associated
with non-urgent ED use. To improve the efficiency of healthcare resource utilization,

primary care resource allocation should be considered.

Keywords: emergency department, non-urgent emergency department use, primary care

access, two-part model, National Health Insurance Research Database
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x T m}?a EprE B e BArd B 5 5 B o (BT 1994 & B AR s R
#% & ~ % (Australian Triage Scale, ATS) > = 5 B 5% @ * T %k i§ » 550 oo 2 18
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Ducharme, Janes, Beaulieu, & Walter, 1999; Elshove-Bolk, Mencl, van Rijswijck,
Simons, & van Vugt, 2007; Jelinek & Little, 1996; Ng et al., 2010) °
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4 ?b?fr? EEL  BFHET N7 11.7% 05 2 /%%??b,T % & (McHale et al., 2013) -
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Hsia 32K 59,293 i+ 18-64 # ==  Canadian Triage and Acuity = 7.5%

(2016) A ;]5%5 b Scale (Level 5) A=

Weiss £ R 44203 = 12-21 & Emergency Severity Index 40%

(2014) AV RALLEERE (Score 4 or 5)

Mathison 2R 23 £ 148,314 &  New York University 35.1%

(2013) ,]} Pﬁ A Emergency Department A=
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2 1* ?5 ¢ &

McHale R 2RELFTHEX A f?f]&%g AELETE 11.7%

(2013) 15,056,005 £ 3o & R #IRE A G HE N
& B R

L A OREFTHEE217321 L8% F,Jrﬁx;/w\ FE (% 7.2%

(2016) 65 11t ® W F PR S S
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(2013) =N ,Tk_jgs b Emergency Department A =
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(2010) £ }?‘3 Bz rr%an g Scale (Level 4 or 5)
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Py
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Bl MBI ERETRIE > ¢ T REREER  EREREH A
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¥ = & = EA (Two-part Model)

EEEAEF T Y o I ® S &I (skewness) c drE e o~ A
Fex B2 PO de®  FRAIY TR EF LG TR (DRBERG fE
Q)F LA R FRIRIE - B FR AN LB FALF LAED Q) EF
RIRIEE T FOF R ZEAF AR LG ROERRRT F O TRIR
B Lo B R B FH TR E & % B 5o ] T 3 % (Ordinary Least Squares,
OLS)fp3-% % A2 Mo 5 7 AR FRAI* ) > £ W RAND study # 3
B B D2 IR o A A G SRR D R - PR SR %M%:Pliﬁ»ffﬁ;&

RS RERRRAT @Y FRIEAF DR ISP B E G 0 ¥ -
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FAEEART REFTREFHRAREY FPAAY 2 BREFE >
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PG A E, B, MATE & 1=, 2004) -
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CREEFZIY 2 ApME o T RRA LN FE AR OIS AR (A
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A P 'frfjﬁa%@ =% #» #i 14 (Andrade, Rapp, & Sevilla-Dedieu, 2016) -

Villani % <5 F o3 8 e B ARF ST S AR R LB Sl
% » # 3 i * Hurdle Model 4 17 # B Medical Expenditure Panel Survey 7 #% o $& *
:}*”f“gﬁ”ﬁ REEL IR A > 3 ALREFTH K 27972 4 > ¢ 5 1353 45 1

")—:’z;b?%,%%ge»ﬂw I i”f,%.%;é o F - FEE i R ATAF I GFA

¥ REREELRET R S oBERYPIF AR FR%R TGS %

EELTEOAPHIL - L FE R S 2R PN AS R EERIRRAL H T 4

FARAREEL D ERS oy g2 % %;?W%%§’?%%%%@
R4 o4

:(&EJ/E?&?%#B% ’ﬂ}Pg i PR ARE - jfﬁ 'T M‘u?\‘z’}:)fﬁ;:ﬁ‘ag ’%5)?5/5-

WRA REzE 'T EEZ I ey g % Sy L B F A M (Villani & Mortensen,

Moineddin % 4 & * 7 | 203 2 P RCAF AR DEDLIRIEZ RanF 2 77 &
AP - 2P DG g B ARl § ~ SERRYFIEIHE > kR
Canadian Triage and Acuity(CTAS)#-%53% 4+ & Bs)r‘,ﬂ?z»(Level 1-3)'fr?h@f % (Level 4-5)
% #F o 51 Vuong test > £ 7 % L Hurdle Negative Binomial Model fiz i & % ©
FARN 020 3 44k Mo r ~ MET AR C PIERET &G AAREFE
3 (R R (EIE ‘I;’K'r‘i L fg B ?iﬁ ?Ufr‘ £ £ 1% ehh 'k & % (Moineddin, Meaney,

4

Agha, Zagorski, & Glazier, 2011) -
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S & ?tﬁf.%.uirf'l* 2 REFL

Shah # * ERP EH2 JFRALDHLIFTHE A uld FRABTRAY
$2 AL B BRERBARATE AR ELRNZ EREL DR
RS 2011 Bop ko RBFELE F 0 1% B ARG @ H
3% BB RS ?E«?f% ° 477§ 1345 Andersen F R PRAH{IF 17 3 05 ez 4 F)
Rof AU T AR GG R E B KT R HE
B AR BB AT i F1F f R RS L F G A Ak BT
FRAANG RN F AR P BRI EEQS AN T) B HRTRAY
BRIAREEL  PREURMDRRATEEL TR G ) LAY F &SR

£ ¢13.81 2 (Shah, Shah, & Behbehani, 1996) °

Afilalo 87 3 r24e £ ~ Quebec % T RFFe I8 1 L &L m b 5 1,804 =25
bRl S %%'"}?5?%%;/) |* efp B F1& o 1T %R Andersen %&Fﬁiﬁ‘f'ﬁ 7
RN A FRFRRREE A WMo FlR e g ES Pu s RV ARR C EOLX
PAEAZAHBARKTFS %gﬁﬁ?%ﬁ%ﬁﬁﬁ%%ﬂﬁﬁ\ﬁﬁﬁﬁi
FrdARREFFLEHO I P FFEHPC FLEFARR 7 A 2ERELA >
ARl s P ¥ BERH R ARG 2 EliSlke R REATRFR S
Bom o AR BT ?fi‘ = T.\.}f’vi ’ ?Lg‘f%lﬁi&@ﬂﬂﬁ SR R R HE T G

WJMﬁﬁﬁff’ﬁﬁ*ww RTARME L P LT 2R F5F PR
MELE - ap b ERARREDLRAZZ T70H7 &, 321%)f "
FE G & (22.1%)(Afilalo et al., 2004) -

A BT ¥ @ % Andersen Pgl%‘ﬂlijz-? | * FoN B » B A Paﬁfé\i F]
FHEFRRBH ARF - FLREH A FIF CRAFF CFRAF Y
ax%mp/ | #Brﬁg ’ é&;jxgﬁ;z),’ %—-"1tbﬁi“§féﬁiéiﬁﬁf%¥ﬁ°

—k

Lang % 4 i A 7F Fem Bl » 594 2fr 614 = IS b G B R F 15
FIfks W adn AR 2o o Fop bR i 2R ﬁl}#’ﬁ]ﬁam/*‘%‘
£ 3 ﬁf%?‘h?%,u?’; L2 L 34.6%% 28.8% © ;3@3&‘,—»?’1’&5’?“/’}*’? ’ .s"%%iﬂ
NE g~ BRI 2T A RGEF F7 (general practitioner) ~ 2 A WAL o E b

?&ﬁ%ﬁﬂﬁw% 541 b % 4 (Lang et al., 1996) -
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Petersen % A 2 W7? % 7 M{%‘f—f}‘m,\. =R I el Sl SN S R |
R ‘”ﬁ]}'ﬁ\’i\‘;’yzﬂ%’mffa,ﬁi 1,696 + o FiEEIE A ﬁﬁf“f’]ﬁf’}&\ﬁf’? 14% % 2 BT‘:\:;
i Ao & Rk AT G AT K#Mig A v B RIE i}ﬁaﬁ:ﬁ’ﬂ;ilé%ué » B
Rpom 4k L F LF T U’f%?—‘ * A ¥ AP M (OR=1.6)° * .2t ?f &7 b &
® 5 P2 (OR=1.3) > 4p >t 60 2 ey &> 16 31 30 fh 2 31 ¥ 40}%‘:}}%,&%%}?
EELI LU L 48 r 5.6 B WEHL G HFURRPRFREL T

N

E

FEREZMRIF A },35 A (Petersen, Burstin, O'Neil, Orav, & Brennan, 1998) -

Bianco & % &4 & + /- ?‘\Tﬁ:iﬁ%%ﬂ‘% IS5kt 52 2 T BTN 541 =%
FHC T 100N RN AT E AR o S RARGFAITEEFR AT EEL L
ARSI RAGEY  HEORT AR F AR LR F RIS &
ﬁﬁééwk%m@ﬁwwomﬁtzmﬂﬁu’ BTG kB Rk p stend B o

Rng //\
T I

“ﬁ%:“?b?f%%;’)maéz@m LR E B Y W I

& @ ;% ¢ iz (Bianco

I

etal., 2003) -

BpAEL2e o FLe - RRFRFFREDH S AL H L 2R
%Mpﬁkﬁﬁ’éﬁ%ﬁsAw@@wiwwaﬁﬁao;%ﬁﬁéﬁﬂﬁﬁ@%
dp o P AP 2 - (OR=544) i pih 2 R &L« S A5 &

F LRG0 AR E R LT E R LS BT JT AR e
BB REFREIRAL REFLEGR LY, BFYE, & me §,2010) - Tsai
FohEg AR SEHTARFEELIFL AP ORBFR
(8:00-18:00)(OR=1.93) » A 4§(OR=1.55) » e F L P& >3+ 15 4 4% (OR=1.46)

L BN S R ?‘% %3 (Tsai et al., 2010) »

AREEZHTAAMFAZF LA IR EAELA > FENRAEBA
%@a;ﬁ@iopzﬁ Uﬁﬁﬁﬁﬁﬁ%&g?m?ﬁﬁ\%%§%Wﬁm
7%

ERRLERELOTERT WU LA R AdRC) > 2 RO -
3 A fh’4ﬁﬂ%i Bt ST ERIAIRR S AL FERBL
(selection bias) F > * &L F hp & § i ERAREIR CFEFATYRBL

(non-response bias) » BB LT E 5%
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By S LR TR 88 £ 543 2 (mixed method) 7 BT‘ ;?3 2
E# &P DR F o Northington ¥ 4 £ 1 R- FoFFR&P m,,T Ak
PH O RAEPO 279 BHEY G 563%F B AR Fe 3k 3 F7 (primary care
provider) » #x § ¢ £ § 437%:0 4 T F £ F FAK REF TR 0 27%R] R &
RIS FRF A 8.5%PH LT FR G 0 Y 358%REF L R o Y
“%Egﬁiwﬁmiﬁﬁﬂ%-w'ﬁ°p% TR E { FBE
v % 7 EymE Tvouz ""’—ﬁ % , (Northington et al., 2005) -

Durand % 4 ## 3 ﬁ®7wé%%%$@zﬁﬁ4a§%%%&ﬁ@ﬁi%ﬁ
R B BRAEFEEN ?%%!mﬁ%°ﬁ?%%€§ &
ARRFIARTIFHS P LEERET R FRAFRELT rﬂﬁﬁr%;/l%
FREHRBIOERE CAKBEFFITY ARREREFLIRE &

VALY § FRBE L EL  FREFA ARG LA RET T
Mird £ LR L ERED DL L & (Durand etal, 2012) -

- B E R g FE T EEDRL LT B 6 FRMBOERT DERED

e F] o 12 North Wales 7 mup,f}%&,‘ﬁﬂiﬁ@ £ w4 806 i»F kK o Y

p ? ERpAELT 3 EREL W FRRAFDL LTI 3305 T i F R RIS

15\(46%) PG AR ¥ E® (general practitioner) 3 ¢ 4 f#;4-F 38(29%) ~ & 2 BB
& %5 ¥ (19%)(Atenstaedt et al., 2015) -

Hefner % * 4531 %% (6 25 4 § 37K RET STt bt 1 9 5
AR RFEC AT EEVRL AR SREPH . £ v 859 p
R E R E e 7T e BAEE S AkRiEE &_&41"]% LA ﬁ%r]%
AEBEBRLRALELBLRE - FL B85HD ’?”'T"%:}?i‘g‘ié% ﬁ@??ifj*u?ﬁml‘?_
RIFUB AR AR REERF)IFS L 00 2 FEQ21%) ~der & F ¥
(12.9%) ~ 2 K PRGE % i PF RV (22.4%) ~ BB REIRIAPFE(13.2%)% - A7 F3ns &
B ¥R TR ‘”r‘)\“?ﬂ*?g HOEL TS o Fe T B EH R F R
Fiog ol 2 uf K RIAFFER 0 LR & &P 11 ¥ (Hefner, Wexler, & McAlearney,
2015) -
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WA AMA L T i R GTE AR %s.»;;fﬁggy;ﬁ—a R eI T L
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%%EPEEFF‘{@% LRFTE 2 FUFETR AR AR A0 F AR ED
%ﬁ%%’%:%%%ﬁkr&w\&#ﬁ%&ﬁ$\$§tﬁ%@§o

Mathison %7 3 71 % REF D 2 23 FIRELRHL ZF L H % > 447 2003
I 2006 # ¥+ 148,314 ijrb%gnﬁ‘ P2 RS R c AN o I LRl N gt
AL g G A G ?Egﬁf% EL DR GEE o AL B ILF K (GIS) X ),% S
Gp 2R 3aps-gai Ar BARPLFF AR FIRAR %Eﬂ??ﬁfif«i@q
dv— H o Svi*?h?f%%éz SRS 9% o éﬂ'ﬁﬁﬁﬁ?ﬁ%‘r.ﬁé% Rldp o Bfige 27 id
v l“’ﬁ/{rﬁ(40000$ 7 1 L) tﬁ}ﬁiﬁ’»j&& ’:l‘?gfmﬁ'&:émi‘* T b Evikgf%% s vt iﬁ'*rg °
AT Y ArcGIS £ F A4 0 FEAAK Pﬁﬂ?‘a‘%t" ¥ e 78 ¥ 37 14 (geographical
accessibility) £ Bf % &3 chip i f+(Mathison et al., 2013) -

—%ﬁ%ﬁ@;%ﬁuﬁi%agﬁppiﬁﬁuﬁﬁﬁhxi,g#%ﬁm
‘]*?5 BTy f;%})% BB Ak 2R A P E LB RE AR ?ﬁé’n‘(general
practitioner) PR 7% 4 © #c ?Uf EEZVF - w2irkr EZ AT AR %?*%%ﬁ’ﬁ
Wb 33 B AR $AE € 33 44 HR(Index of relative social disadvantage) T E AL 54 2o
REMRFSRNT > BEL FIRERRGE A Ef% EEL ARG - F T4
I AR FEA v R ;”U‘f%%ﬁ” FrRMFEPM > 2 AR FEIR
FACEARS > YRAERETRAAT L 0 I AR E LD Ok 'wAXF (Parry et al,
2016)
BRI L E A ik B W 0 AR IR FT R AT
B AT iR A %‘u? FREEIFAT T KA - Sarver 4 % 2R
Medical Expenditure Panel Survey en3 L » 3 T d=(45 e rd T )~ S5~ p =R
FES RS R AREETOAREDGHF o AL AP DIFARIRA T
B**%‘»PE FRAJEER 2 PO LR GER T L RIE 7 T (accessibility)shdp fh - # * 5
AR FRRFL T BT ERARL OB ERT 0 P AT IEA B

W PR ZE(usual source of care)# & & e 4 R F 5 2L T % £ # (Sarver et al., 2002) -

Dinh & A % ;2 37a &= f 3 2010 3 2014 2 F 2% 4 v £ 1,080 § &
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EVRFRb RSP R RER - AFEELHL S 5 40
BAKXDN6TT% R AR AR FAGEE) R R r  AREELIFLETD

PRALFE I (8:00-17:59)% (% o (v X EHA KL T L~ Bl F

\;i
w
= P
E
[
ag,

IR AR ET o4 TR A E S AT GP A dk
AEREEDVFELTHFELL £ (Dinhetal, 2016)

/

—,‘SQ

ARG S EFELHT 2ARETALFEHFRT SHREL AR AL
&% cip B 12 o Chan 4 45 2005 3 2010 & shig iR FALE » 22 BRI B P2 F
K PRAEV B~ {8 M (availability) > & * % 2- % & 2w §f (cumulative logistic regression)
w IFL)J'* P & P ,j*u;ﬁ PAREF LIRS ATEE ZT 275 P AT bl

ME At ,T%%ECW?& GEE o L FE A vk st ,T%%EC | * ALy A

T

FHF “Fi”é@*%%iﬁwﬁﬁ/éwiéiﬁﬁééﬁ’&%é%@
PR RAG 0 2R IR B R GRG0 QG 40%D
Mﬁubﬂlwma&m{>Pﬂ%ﬁdﬁﬁﬁﬂ%ﬁ B g AR R bl B
EEY > TERSAFAEREDT IR LR OAREELOE L 0 KA ¥
%?f%

it B 557 1 %% (Chanetal., 2013) °

ﬂ“

I

Nl

,},?;(%)it‘ “.’)g’;,rg ik E AT A i o § ook ,LLbk—ﬂ;L'*u L f%‘;;)‘i_;,fj_,‘ ,

*’m}

¥
il
h)

N

P g m£5m|/65%4|/"mr§ﬂf;'ﬂzﬁ.£§if‘f@\’l%wlLIE-FI‘f'}E)’L 21,732
A #2008 & 2009 & P e :}F. % (Continuity of care index, COCI)£2 2010 #

ELFRA Y > 4l 4??%@@%&$%ﬁﬁéﬁm’%%ﬁ@@@msw%
(COCI>0.28) 2t ?%M ZAIT kS R ¥ (COCI<0.15) & 14 (OR=0.81) °
TR EF SR R PES AFREAR T RELFERT B T
FEFART P B AR PFRFREEEFIR AN RS G RELY

(% & < etal, 2016) °

F—Eﬁ%%%wm GALH ek Sudw R A 47 1990 & (88 £ a0 26 K ¥ T 5%
MEECEHR A - A Eémiﬁkm%%%%ﬁgaogépﬁﬁpfé
REREE AL R FREDBREFEL L RRHNED
WA RES T e X AR ?TXUMF/ | % ndE & F]F oom H @ FH R

EEL M MER Y £ - ReanEH BEF ARGy H i % i&— ¥ #F 34 (Uscher-Pines et

al., 2013) -
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% 18 - T FRELRL e £ ARG AR kA 1. 3P ~F- 222 L£L2 0 FRF
(2011) (n=758) (CTAS) % 2 & ~ % 7 & 2. pFAERRAEY KRB AR B ERFARRE
Bt B2 AR A &L DL & FS
* 1A 2AREFTHEE PRELRGEELR A L ZEHEEAATE S BLE A ARIRE N
(2016) 65 p st ® W T E2(TTAS) % = %~ % 1 FERE A ?EBT)‘%.\.F/
(n=21,732) - 2 miEd AEES LR & AR AR
(AOR 0.81)
Tsai 1H - T FREDR i%w, g A ARA 1 Ak~ p FF(8:00-18 'OO)‘E'J.UE/‘Q_%EE%F'B“ b
(2010) (n=759) #(TTAS)# w %~ 5 3 ISABERG LT 2T AED
fak
Tsai 28 AREFTHEE New York University ED . &4~ 15 ™ 3 ES T I]ia SRR R G
(2011) (n=24,798) Classification Algorithm S NN ﬁﬁ‘? L4 ARLLY
(non-emergent)
WAL REE S RN A ‘fﬁ'ﬁﬂ
B A ﬁtzé BpEELRE
Chan T8 2AREFTHEE New York University ED 1. I§1 Mot s R N s P ’j} Pﬁ f 2t BT"
(2013) (749,584 £ + =) Classification Algorithm & el ikrg
(non-emergent £ & 2 __ﬁ ,

>75%)

ﬁgé%a,ﬁ?f%Vw%fwwﬁ%
j"?xl%:u\:/mﬁﬁiﬁ(ll{‘
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2y A AREEVL LA P;L"..%-ﬁe
Mathison iR - 723 %5 [ T 2 New York University ED I A 22 7 B AL R in 55
(2013) (148,314 * =) Classification Algorithm S % %Ez
(non-emergent) 2. Ak ?'!IEEF Y SRV ILE S
PR SRR
Sarver % ® Medical Expenditure P2 “f#ﬁ;i; Al Z2¥%KEE 1. A -FEAGSEYT)pFTRET &~ ML
(2002) Panel ‘SUI;VG?/& Y LR N X ,]} PE s H N Jﬁﬁ,? %3 «Ej £&2
18 e rt b & WARSEREED HARREFFABRLAG P EAK REF
(n=9,146) FREATIEI AR E ST OB IR
Petersen iR® 5 WF%%?}“ i/ A %«f&%%ﬁﬂ?é@ﬁ P a1 Ao I“i‘ﬁﬁr;(40;’§w!’f) e #fiﬁﬁ:}iﬁﬁi? )3
(1998) A WA S F R TR A 2 i%%ﬁ
A 2. HLFTREFTOAETEEL DR G
(n=1,696) %
Chen iR 27 %;ijkffn{rﬁ— New York University ED 1.+ s 2R Ry 5322542
(2015) (6,592,501 * =) Classification Algorithm 2. HEBERGE > LFPLED Fraxig, 2%

(non-emergent)

LALEB Db GARE
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2-3 # %* L2 A g ()

%‘/4‘1‘ R R B LI ey
Weiss E ey ¥l 12-21 p&¥p 4 Emergency Severity Index 1. p 5 rﬁ‘—%‘ AR H R L LI p 7
(2014) (n=203) (ESI) score 4 or 5 3

2. AL G BRie S F R e D B
53 ?’Ei"f &2
Parry PR - 3'\%5 Fos2d £330 Australian Triage Scale 1. B A ﬁg;@@% ]‘;—L_%j-iﬁ RELIEREED
(2015) P F e g level 4 or 5 2. BAHE AR FEIRFEE A T HR S
gs,szo N P ?E;‘f EEL IRy
Afilalo fhr o STFRIBERUIEYL ERGAE IR L 2R ERT LT AREED
(2004) R (CTAS) % T 2. APTIERE CRAALERHE RIBNE
(n=1,783) R LAY A ER L
Lang 2R 2FFRISAN P EY  ATERR S RENE L EdE R SRR &R ARG
(1996) i * KHFEFAREEDY
(n=594, 614) 2. RIAEBREFFEFFLATEEY PP
EF
Shah FEE 6 ?\%sl‘m,\. F/}%A d %&gm}'qi 1. ﬁﬁrﬁ(ZS)‘%u—r)‘?{?ﬁi}ir’?ﬁ'ﬁﬁi? S
(1996) (n=2,184) AP

2. R} ARAKBREFFEFLATEED
s 5 g (OR=1.17)
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3. AV 3R 24 ) PEIRGE
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3. Z I ?'\Z?E—fﬁ" i A rpLFCli«* Fll
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00225B £ I 1,338 1.2
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3 2
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By AR ? 23 352.85 <.001
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3 0.054 1.06 (0.97-1.15) 0.198
B i B
2
(e (%% =
¢ -0.082 0.92 (0.88-0.96) <.001
3 -0.331 0.72 (0.67-0.77) <.001
A
g (%% 2
4 -0.023 0.98 (0.94-1.01) 0.223
£ # ()
20-29 (%% &)
30-39 -0.132 0.88 (0.83-0.93) <.001
40-49 -0.163 0.85 (0.80-0.90) <.001
50-59 -0.235 0.79 (0.74-0.84) <.001
60-69 -0.415 0.66 (0.61-0.71) <001
=70 -0.548 0.58 (0.54-0.62) <.001
I RTINS
3 (%% =)
2 0.209 123 (1.12-1.36) <.001
CCI
0 (%4 =
1-2 -0.183 0.83 (0.80-0.87) <.001
>3 -0.332 0.72 (0.67-0.77) <.001
F“:’;f]z’ng £
1(<12) (%% &)
v (12-28) -0.034 0.97 (0.92-1.01) 0.139
% (>28) 0.020 1.02 (0.97-1.07) 0.462
COCI
.(<0.13) (%% e
¢ (0.13-0.24) -0.017 0.98 (0.94-1.03) 0.447
% (>0.24) -0.082 0.92 (0.88-0.96) <.001
£F B RF
3 (%% &)
3 0.225 1.25 (1.21-1.29) <.001
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£ 46 B AP

3 (n=67,224)

27 n %
BapEgirc
HREFF LK
% 10,503 15.6
v 18,871 28.1
® 37,850 56.3
Bk Ak FE
¢ ¥
% 28,719 427
¢ 22,623 33.7
B 15,882 23.6
A
] 28,626 42.6
- 38,598 57.4
# # ()
20-29 10,513 15.6
30-39 12,673 18.9
40-49 9,678 14.4
50-59 11,389 16.9
60-69 9,078 13.5
=170 13,893 20.7
T » &
3 65,429 97.3
#_ 1,795 2.7
CCI
0 38,503 57.3
1-2 20,582 30.6
=3 8,139 12.1
e B 3
1 (<12) 22,461 334
¥ (12-28) 22,247 33.1
% (>28) 22,516 33.5
COCI
,(<0.13) 22,399 33.3
¥ (0.13-0.24) 22,424 33.4
% (>0.24) 22,401 33.3
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~=h
H
W
\W"
—R
¢

AV ¥ 2 L L (0=67,224)

§E'% Ty %-/I;‘?IJ £

2= 2

#® j
(n=51,283) (n=15,941)
®3 n % n % x*  p-value
AR 17730 <001
REFF L&
% 8,358 79.6 2.145 204
v 14,765 78.2 4,106  21.8
% 28,160 74.4 9,690  25.6
ff Ay AR 22079  <.001
K i 21330 743 7389 257
¢ 17,171 75.9 5452 24.1
3 12,782 80.5 3,100 19.5
]
] 21,874 764 6,752 23.6
+ 29,409 76.2 9,189 23.8
£ #(H) 34832  <.001
20-29 7468 710 3,045 29.0
30-39 9419 743 3,254 257
40-49 7308 755 2,370 245
50-59 8,761 769 2,628 23.1
60-69 7235 79.7 1,843 20.3
>170 11,092 79.8 2,801 202
Mo~ & 5459  <.001
% 50,045 76.5 15,384  23.5
-3 1,238 69.0 557 31.0
CcCI 99.02  <.001
0 28,830 74.9 9,673 25.1
1-2 16,098 782 4,484 21.8
>3 6,355 78.1 1,784  21.9
¥ F i 1457  <.001
%(<12) 16,962  75.5 5499 245
¢ (12-28) 17,142 77.1 5105 229
3 (>28) 17,179 76.3 5337 237
COCI 13726 <001
%,(<0.13) 16,535 73.8 5,864 262
¢ (0.13-0.24) 17,161  76.5 5263 235
3 (>0.24) 17,587 78.5 4814 215
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%¢87ﬁ%$wéﬁﬂﬂwwﬂ%1k$%¢$¢ﬁ(FMJM)

BI7 B OR (95%CI) p-value
P o] -1.085 <.001
BapEgirc
REFF LK
6t (542
¢ -0.068 0.89 (0.83-0.96) <.001
B 0.022 0.98 (0.90-1.06) 0.274
Rax AR FF
b
[ (%% &
¢ 0.068 0.92 (0.89-0.96) <.001
B -0.216 0.70 (0.64-0.75) <.001
A
7 (%% =
% -0.024 0.95 (0.92-0.99) 0.010
£ #£(F)
20-29 (%% &
30-39 0.126 0.85 (0.80-0.90) <.001
40-49 0.053 0.79 (0.74-0.84) 0.015
50-59 -0.024 0.73 (0.69-0.78) 0.244
60-69 -0.211 0.61 (0.56-0.65) <.001
=70 -0.232 0.60 (0.55-0.64) <.001
EF 5 Mg~
S (%% &)
£ 0.159 1.38 (1.24-1.52) <.001
CCI
0 (%% &
1-2 -0.035 0.91 (0.87-0.95) 0.023
=3 -0.026 0.92 (0.86-0.98) 0.214
PHRE =&
% (<12) (%% &
¢ (12-28) -0.038 1.07 (1.02-1.12) 0.004
B (>28) 0.138 1.27 (1.20-1.34) <.001
COCI
%,(<0.13) (%%
¢ (0.13-0.24) 0.002 0.91 (0.87-0.95) 0.875
% (>0.24) -0.096 0.83 (0.79-0.87) <.001
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2 AREEL BRI EFAL o Mg r 2R EEL TP 2 g
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% 49 #,sf AL kB A AP FIF 2§ = A A1 (0=15,941)

B B ef (95%CI) p-value
£ eI 0.158 <.001
Eipagir
REFF L&
% (%% )
v -0.005 0.99 (0.93-1.06) 0.873
B -0.016 0.98 (0.91-1.06) 0.671
Rax AR FF
b
[ (%% =
4 0.010 1.01 (0.98-1.04) 0.557
3 -0.080 0.92 (0.87-0.98) 0.015
e
7 (%% )
4 -0.032 0.97 (0.94-1.00) 0.030
£ # ()
20-29 (%%
30-39 0.003 1.00 (0.96-1.05) 0.894
40-49 0.041 1.04 (0.99-1.10) 0.109
50-59 -0.103 0.90 (0.86-0.95) <.001
60-69 -0.104 0.90 (0.85-0.96) <.001
=70 -0.068 0.93 (0.88-0.99) 0.017
£FEE M
3 (%% =)
g 0.366 1.44 (1.35-1.54) <.001
CCI
0 (%% 2
1-2 0.074 1.08 (1.04-1.12) <.001
>3 0.177 1.19 (1.13-1.26) <.001
P ES 2
%(<12) (%% e
¢ (12-28) 0.075 1.08 (1.04-1.12) <.001
3 (>28) 0.230 1.26 (1.21-1.31) <.001
COCI
,(<0.13) (%% &
¢ (0.13-0.24) -0.028 0.97 (0.94-1.01) 0.115
% (>0.24) -0.004 1.00 (0.96-1.03) 0.836
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*$4%= ~ Charlson Comorbidity Index(CCI) ICD-9 %5 '}i‘ﬁ (Quan, 2005)

Comorbidities

ICD-9-CM Codes

Myocardial infarction

Congestive heart failure

Peripheral vascular disease

Cerebrovascular disease

Dementia

Chronic pulmonary
disease

Rheumatic disease
Peptic ulcer disease

Mild liver disease

Diabetes without chronic
complication

Diabetes with chronic
complication
Hemiplegia or paraplegia

Renal disease

Any malignancy,
including lymphoma and
leukemia, except
malignant neoplasm of
skin

Moderate or severe liver

410.x, 412.x

398.91,402.01, 402.11, 402.91, 404.01, 404.03, 404.11,
404.13, 404.91, 404.93, 425.4-425.9, 428 .x

093.0, 437.3, 440.x, 441 x, 443.1-443.9,47.1, 557.1,
557.9,v43.4

362.34, 430.x—438.x

290.x,294.1,331.2

416.8, 416.9, 490.x-505.x, 506.4, 508.1, 508.8

446.5,710.0-710.4, 714.0-714.2, 714.8, 725.x
531.x-534.x

070.22, 070.23, 070.32, 070.33, 070.44, 070.54, 070.6,
070.9, 570.x, 571.x, 573.3, 573.4, 573.8, 573.9, V42.7
250.0-250.3, 250.8, 250.9

250.4-250.7

334.1, 342.x, 343 .x, 344.0-344.6, 344.9

403.01, 403.11, 403.91, 404.02, 404.03, 404.12, 404.13,
404.92, 404.93, 582.x, 583.0-583.7, 585.x, 586.x, 588.0,
V42.0, V45.1, V56 .x

140.x-172.x, 174.x-195.8, 200.x-208.x, 238.6

456.0-456.2, 572.2-572.8

disease
Metastatic solid tumor 196.x-199.x
AIDS/HIV 042.x—044.x
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ok 41§ RAEFEELZAAM AR L BT MHRFLHTES
- 7= w3=
L &1 OR 95%CI  p-value OR 95%CI  p-value OR 95%ClL | p-value
BApEg4icr
REFF L&
m(%F ) - - -
v 1.09  (1.03,1.16) 0.009 - - - 0.89  (0.83,0.96) <.001
% 134 (1.27,141) <001 - - - 0.98 (0.90,1.06) 0.278
Ry AKFE
* 5
% - - -
4 -- - - 0.91  (0.88,0.95) <.001 092 (0.89,0.96) <.001
B -- - - 0.69 (0.66,0.73) <.001 0.69  (0.64,0.75) <.001
e

+ 0.95 (0.92,0.99) 0.007 095 (0.92,0.99) 0.006 0.95 (0.92,0.99) 0.006

EH#(R)
20-29 (%% &
30-39 085  (0.80,0.90) <.001 0.85 (0.81,0.91) <001 0.85 (0.80,0.90) <.001
40-49 080  (0.75,0.85) 0.016 0.79  (0.74,0.85) 0.018 0.80  (0.75,0.85) 0.017
50-59 074  (0.69,0.79) 0.258 0.74  (0.69,0.79) 0.251 0.74  (0.69,0.79) 0.271
60-69 0.62  (0.57,0.66) <.001 0.61  (0.57,0.66) <.001 0.61 (0.57,0.66) <.001
=70 061  (0.57,0.65) <.001 0.60 (0.56,0.65) <.001 0.60 (0.56,0.65) <.001
LY R
(37w
£ 139 (1.25,1.54) <001 138  (1.24,1.52) <.001 138 (1.24,1.53) <.0001
cclI
0 (%)
12 089  (0.85,0.94) 0.007 0.89  (0.85,0.94) 0.006 0.89  (0.85,0.94) 0.007
=3 090  (0.84,0.96) 0.088 0.90 (0.84,0.96) 0.085 0.90 (0.84,0.96) 0.079
2 & X S
"(<12) (%4 )
¢ (12-28)  1.07  (1.02,1.12) 0.004 1.07  (1.02,1.12)  0.005 1.07  (1.02,1.12) 0.005
B(28) 128 (121,135 <00l 128 (1.21,1.35) <001 128 (1.21,1.35) <.001
COCI

(<0.13) (%% &)

¢ (0.13-024) 091  (0.87,0.95) 0912 091 (0.87,0.95) 0.897 091 (0.87,0.95) 0.863
3(>024) 083  (0.79,0.87) <.001 0.83  (0.79,0.87) <.0001 0.83  (0.79,0.87) <.001
AIC 72952.1 72882.8 72865.3
2 Log L 72920.1 72850.8 72829.3
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W\

w&%42£$MMai&&£wwﬂ%Lﬁ:ﬁﬂ$bﬁ%%

3 - A= w3z
#7% ef 95%CI p-value e 95%CI p-value e 95%CI p-value
EBipRgAr
PEFF &
% (57 e) - - -
¢ 106  (1.01,1.11) 0.027 - - - 1.00  (0.93,1.06) 0.893
# 1.07 (1.02, 1.11)  0.004 -- -- -- 0.99 (0.92,1.06) 0.697
B AR P
& F
% - - - (%% &)
¥ -- -- -- 1.01  (0.98,1.04) 0.511 1.01  (0.98,1.04) 0.564
3 -- -- -- 0.93  (0.90,0.97) 0.001 0.92 (0.87,0.99) 0.017
A
7 (3% %)
- 0.97 (0.94,1.00) 0.061 097  (0.94,1.00) 0.061 097 (0.94,1.00) 0.061
& #(R)
20-29 (%% )
30-39 1.00 (0.96,1.05) 0.961 1.00  (0.96,1.05) 0.950 1.00  (0.96,1.05) 0.950
40-49 1.04 (0.99,1.09) 0.139 1.04  (0.99,1.09) 0.151 1.04 (0.99,1.09) 0.155
50-59 0.90 (0.85,0.94) <.001 090 (0.85,0.94) <.001 090 (0.85,0.94) <.001
60-69 0.89 (0.84,0.95) <.001 0.89  (0.84,0.95) <.001 0.89 (0.84,0.95) <.001
>70 092 (0.87,0.97) 0.003 0.92 (0.87,0.97) 0.003 0.92 (0.87,0.97) 0.003
AF 5
E (3% )
£ 144 (1.35,1.54) <.001 1.44  (1.35,1.54) <.001 1.44  (1.35,1.54) <.001
CCI
0 (34 %)
1.2 108  (1.04,1.12) <.001 1.08  (1.04,1.12) <.001 1.08  (1.04,1.12) <.001
>3 124  (1.18,130) <.001 124 (1.18,130) <.001 124 (1.18,1.30) <.001
®(<12) (%% &)
? (12-28) 1.07 (1.03,1.11) <.001 1.07  (1.03,1.11) <.001 1.07 (1.03,1.11) <.001
% (>28) 1.24 (1.19,1.30) <.001 1.24  (1.19,1.30) <.001 1.24  (1.19,1.30) <.001
COoCl
%(<0.13) (%% 2)
¢ (0.13-0.24) 097 (0.94,1.01) 0.125 097 (0.94,1.01) 0.127 0.97 (0.94,1.01) 0.128
& (>0.24) 1.00 (0.96,1.03) 0.956 1.00  (0.96,1.03) 0.932 1.00  (0.96,1.03) 0.936
AIC 40682.1 40674.8 40678.5
BIC 40812.6 40805.3 40824.4
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