Published by Isfahan University of Medical Sciences oM DileMol gy 3o dlxo

DOI: 10.48305/him.2024.42198.1151 .
V&Y Olwo) /ol 0 )louds / @iamsy Jlw

(555 30 St plof i slon 359 390 axllian) (515015 31 03Liius! b it 39 AR ¥ B (S

TS sty aen DT o)) uatd ) aadte D sty Lo

a5
bssd o Ohley (Lol 2l58) w68 it algo Jow s 5187 55 Il 5 oo o 2l 580 9 5l ESe s o)l LSl @B L ol lay o)l tdodio
Ol sl 53 33l i Ol G2 2y g €003, oote el 03,87 ok (305 Cmsl Oy G2y g 838 o315 oo 2 28 5 (oo o 0 26y
Sl 3 S gl (C) dl.p(bl

clau,)uﬁ_;l:’r:w‘@)ow‘yuol)L.,,'g,lc;uw\,c_é;,l;w,jg,fot.ﬂ)uﬁu_;ljﬂlﬁol,uﬁa.uun» CoR 95 ol 93 eI P Y9)
gsh,w_ui"}‘ 03Ul b s L5 St 08 5 a5 550 518 S 55 ¢ 55 Sl s 5l 3l 03Uial b o ]zl €3 3y 0k S 5L 5 8 03 Ol 5 o g oS5 5
s gdnaab baesls Olziy Hls y iile 5 Bolas Jg.a- (e 553 cosl

5 o33 48 ol 5 o3 QY/Y s L Balat o o2, 81487 515 0L gl 5 o sl O 5 Lo it (5554 o (55T par S \F ol labl
Wl ax3l3 (63 g0 anlllan ol Dby rdy st 53 1y 3, Shee (2 el S35 Ol o Ble oslu o (slann ) SN 4 el Ao 3 AT s

éur_«i,,inmjua“),,)',,4,,4?,:1,.,,;,.zg.,;:.,,uj;i,gua\);otfx,‘u,}a;;mu;.,\gqus,fggsudwasfugdou@u:gg;%ﬁ

Wl 42313 Olsloy By (e 93 15 3 Shee o e (315 S 055 58U adlllan 53 87 s (S slite gl ele (S 5

o8l i t0lylew 3y ¢ s e 659 enls S GlST (Sdo 3Ty

a:u:w:lU_,n&lj))\ui&q):b\)kﬁu:jiiﬂuiﬁ)}ﬁ;ﬁAfob):):tfq&yfdlﬁ#T)ij\}ilol};p-gxl}:@&:ﬁb‘;;:\iL5ur;i)}§!ljla>u;.~|!‘5u\¢lfflg‘

K5

VEY/N /) o1 Ll gy

VYA Vil 5

VE VIOV i il

(555 3o e lol gl Lot 163590 anlllne) (5950315 I odliiw! U (pwil§yg! (iSRy (y sy ot yiid - (S50 (omdy e aoME J3)] o Il tgls

5 A3 0 &) Wbl dm Jol 4dBs Vo 0 layue 5 S po doyd Ar &Sl it
03,5 byl g o0 48,5 wio Slaseuss 45 Jloj o Jgl addd Vo > cdles yiii
Oody Cond gl S 3 S glaciend I (S (F) ssbie oo b
Slassly | (o g awih ogs 1y Olew (5 pd 3590 3 Slosenas o sl oy
390 lipgl e (e By (Jlie yoboay 9 Al Gliwjlon )3 dje

(8) 32> o Sz 1y 1S5 yal sdeiacWL] Lo cubligy (cladiy s 5l do s AT

gt 5 oo ige oISl (e (gebige Ab)] (B (g amdils )
Ol gl lghnsl gxins oKl
Dlgil oo o2 o 3 e ondign oS (s untign Lils Y
Ol elgial
apis 5 mlos e Sl (e e Bl by (g etils ¥
Ol ) i) Olginsl o oKl
ui:.;mct,p@,uy Ll il )8 (g gl ¢l Lo 145 10 OB o Okins 93
Ol g OlgaslOlginn! | ons oKl ot 5 mlis uign

Email: saba.pl374@gmail.com

A=NAY:(F) Ve idFe Yoo aleMbl ¢y e

doude

elgs 5 ol Gl 3 59y 4 gy 1ysdS )3 oy 9 cadhs oz o

ke (oY Sl 5 l3,Sls clo g ot e (gl cpmez yigljEl ailo
Oyl okd o ol ey Lol Ll cely Sl closs
ly Glod Glapius &5 55 (s 0)lgos oMo 09> (ilgiane § L5 oroncd
e o3l coliolon (V) aimd alS |y o cladizin g 03l 290 5 dnwss
wolaidlagd 4 oMl pllas milio slas Cuand &S b o Sloyd lods gl
ol Ml Gojlen slagise r e Sl (S0 ol Gise g col ool
sy 58S 039 hlen & oy st Slass @l Ko o) (Lisk
e o Yl o 3 (Sinlen 4 5 1l 0 Cluoay ol o a2y 5 ol
Cuanl Pl udliyol (ilon & ollan g @y (S 9300l 1205 s i
oS > bl g Sl ) gl i o sy o ) o
Iy lioylon 4 cpmalye 5l ao)d YA dgae oSl &y dogi bl (S ()loj

Cuod] (ghl> oo adl g g 3B ciad o Sl byl ol 4 BuiiSans ] yo

VY e /oyl 0)lasd [ w093 | Ceods SleMbl e

http://him.mui.ac.ir

“paud Ajiadoud si ylom [eulbrio ayr papiaoid ‘winipaw Aue
ur uononpoJdal pue ‘uonNNgLISIP ‘asn palaLIsalun sywiad YoIym ‘3SUadI| pauiodun 0 (el altio)UON-UONNGLTY SUOWIIO)) BANEaID) aU JO SWIS) Yl Japun paingLisip 8|o1ue ssa0oe-uado ue st siyL



https://orcid.org/0009-0003-1085-3015
https://orcid.org/0009-0003-1085-3015
https://orcid.org/0009-0003-1085-3015
https://creativecommons.org/licenses/by-nc/4.0

O g 5lub Lo

b SblSS aygh (liblonen Joli odiS dngin i 38
O3S L odd Co gl ranal C8 3 039 (S 9 Glojed OS] (g lows
5 oslizl b 1Y) oen 5 Menditto sl il I, 5Skes oyt
Sle ol (uiliygl G saome gyt (ile 650k (gl o)
3 o gl 50,3 1 o8 3 s ol 558 e sS4 e s
C BB 6y 0)hgd (pa ye

shb 3 ol 31 g 039 bl Gl b Loy sioms 390 oudge 45 ol
&S Cunl 0l odaliio ciliio 3)lge olwl y ¢ puimod bl o (oYL Cumlus
g bl oS0l g 3 Sug) cpl 5l oalitsl Coer bagliwslow o pda 35 &6
lagingh & Col o oz ek & sl (5)lpdd S eddlinde b 4
2295 bl Ll (sllas (9,8 o5 5 i 501 5 Slos €8> Gl (ol i
Coanl glijlon lass ) alye uenld) Gl o b s Giegk ol
Do e A (] )3 uslin 3Slee A lizxan g 0ud S ki pgd90
Sladlhae a8 uilfygl (s GiSe )3 pegad s Cedlw 0jg> )3 ol 2 ogde
Coranl 5 &)l 03,5 o3listl caods 0> (I3 i | ( Sy Sl
S8 Wl o ey 2l ettt il okl )yl dlts Colus o
o b oigl ol 3 el WS i Gl Shg e Ca > SLLS
odd By Cuslio sl Sy STl 4 0jp (ul manastis by b Sy
oy sloosls 395 Jn o e jslaions il s 4 pY
35 e () b plol plissloy 4 g po 0 (6 psle (sloodly 5 o ol
ke

SR S

i3 ol 3 03l 3)90 (50313 degecna g 039 (o €55 Jl mo ol

ol 3 35 e (o plal sl G50l i & BaSanalpe 4 bgyje
495 b odigy VIAL ol il 0 VF e v Sl olo y52 5005 U olo i)l Sloj
o1 dxrlye oylasg dmal Sl digad plsie 4 Ll 1 6,88 b 5 ltio OVl &
55k 5y5e leMbl g sl o Q] Bolal jgo 4 il sl iS4
slools oSl Ml (ol g pslaa b g sl 005 gl sl (ke S5 slap
Onced 5 Edge Glodl | oalitwl b .l s dbwl EXCel 03 1S dds )
g it asl Cand adllas 390 lag Uy oy 3 80d ud ML
g ldtwd (S VY ol ggazme )0 cCawl odaliie LB Y Jodo j> a5 03 )8
e 9 g oo 3l s sl Sy olsis 4 &S b (gl o200
Cusl S5 & oY Bl oo 005 (ol g 0B By e 93 )3 (295 (S
Dby Bl Sb o o o8 Wlodgy e 0l OBl laesigy Sl sy o
SIS s lons (K33 S e 5k 3 bodigy S &S sl o 00

Osxe g Ohlow Sy il 3 Ses dgne sl liios 5 s
app  RFIE 2o 4 dlge $)9p0 s SR S Sals
9 prie Gl ol gaw (aliél 5

sl 033 o & gloag drg oS L) ol > Sl Slegoge | (S
@ ol GiSu 3 slew el moie b Ohlew (il (Geoke
by a9 48 by 2aLlS gt |y (e b 4SS o S ol o
Slr 55 sl 5 oSSy 1 Sy iy Gl Sty jbar |y ohles
ey 9o pegada puiligl e 3 (Sl Slekd gm0 g Ay
il (gol8 0ol bl o aodls jl ookl 5 (gS00l oyl )lows Byl (s i
31 aelyl8 ity (el s gime leMbl 4y 1y lamodls 3l oz B w45 ool
Jlosl BB sl g, 5l (slasgoome 4 505 Sl S o0 S (55 e
ligg 2295 A g oy slogNll LS glaiteds odry 9 S slodls oSl
(F) 285 olSodly cmodly oy

Slow (o (Gt sl g3l Sl oliial (g nl sledt g,
OIFe Jow Gipd 2 P Jelge alolid 4 dog5 b ol iligl pise
okt cles G805 & e o 55 i o <5 Ly bl Cany
bl Gimgly cpl )3 29 uilfygl (iS55 (Egl g pldjl jl Canlas g sl
Jolse adS o 5l 550 Jolge ol 0o lawste il I edlawwl b
5 osdle 50 slapn sl ) edlatul L cule 0 g bl end olulis
25 3l il 5 Gk s S b ol S (sl

sl oo oy st e & (V) a5 Lucind
O JAL» N d‘-%;}i? ..Lﬂa))f oo\l éﬁl)f L;LmJ.u 9 G d):‘.fjb.
il )l ppgas 9 (Aol slaosls e s s low 45505 Lo
e Jlasds Wyl 33 oyl jlows 93 (sloodly 3l oalisiwl b (A) ol \SKa s Graham .suis
G9) op iz Wile plbpeiie X3S w1y oullgl LiSe LEndy
s 3 1y G alye 5 oloyd 09)5 b s g9 055 e olo 5 sl
S &l ) dons o ine Ao pd AVIYY s b e Lol o yol as S
& s Jloin! « St o yS ) v oS 3l ookl b o3) S 5 Parker
Jold oud B S L > pie A 38 st |y (uilingl S (e (08
Camdg 93959 0925 b5 o cdalpo (o] g jo) (st I8 Cle (s 09,8
ool 03,5 oo pgddy IAYD ok i paw b Jde opl il o 5
Uiy eoymaile (65500 (glai ol 1 ookl b (V+) o, 9 MOWbray
Sl ysie 25,8 i o VB (YL liless (sl 1y b oy il 9l 25
Sils 5 @Sles ool el slapyis Jols oS niie
G mobe sl s e gl ObalS g adgl slacle
etle 653y (ool 03lizl b (1)) o)y\Som 5 De HOND e ey

o Obwnylen dw (guiliygl o (sl 1) Gliwjlon uiliygl (5w ol

149

VoY ol /oyl 0)ladd / w095 / Ceodw SleMbl €y e

http://him.mui.ac.ir



s Py St

axlyl slagSiag ) Jgua
oY oyle o oY o,le o
Sex Coiz Age o
Saturation of Peripheral Oxygen 09> CyjaS] Systolic blood pressure S gt o3y lib

Admitted in past day kb aslye
Arrival month 4w ly0 ol
Chief complaints axxlye JJ>
Arrival mode axxlpo 0550
Emergency department oliygl LS
oS (Sl 23l
oy Y
3 o N FP
2 O () (cate ol
o ) FN TP
SRR (e oot (e gon)

SR, 8 g il o) Jsud

w35 wi2yeSl g Klodgy o by &5 Shilew ((TP) Cute oo
B e s odd byl 1y Ll

st 5 i poll g Wlodgy 00l (Bl & Shlew {(TN) (ke gmoeo
AR o s ol by 1) Lol

ool oLzl 4y o )5S0 g losgy ot B ydy 48 Shlaws oFP) st olizd
B o sl 0dd o pdy 1)

1y ol elizdl e o501 5 Whodgs 00 byl o Sliless oFN) o oliza
B o yausull 0MdS b pdy

Couo {AcCuracy) cdy gbolzo oo uwple cpl jl edlail b
sl 005 iy a3 bl )3 45758 asloa |y (Sensitivity) cuwlus o (Precision)

39500 Jlosd 4y spdiod glaJhe sline (5 Jgene oS Juo o 08> i B>
I35 oo asads (i olire opl sl dusloro JoB (1) dlaly 1 oolil b

e o oyl 1y laools

TP+TN

dd (ACCUI’aCy): TPiTNAFPIFEN (\)

b Jde a 3545 o bl Caunyd Cuto F 5 lgisdy Canoluss iCoulus
0970 S (o 00d Sy Gt 0 Wl Gipds & len Gl Jle]
bl (V) dbaty 2 4 drslone

(Sensitivity) Cools

TP+FN

diastolic blood pressure Sl g3 )lid
Pulse Rate uas obps
Respiratory Rate 'S laas
Temperature o sled
Triage SL5 g

SIS Al b (b a3 0y laasie il g Sl I Giag ool
Kooy Cannl (Sl 93 9 K3y ), Y USiite o &S o V JBlas
asle Ky 85 el b il g o 5l 5] sl b s e 03
Cpogat ol by 3 S5 polis & G yais o (s Cuanl 5 A3 o0
2 jltel g (V) ol 08 4oy g5 dulie (g plo JuSt5 & 090 00 (s
lodds (g ad) Wy g ol duwlire puiio
e s3las JKia g paoual €83 eluiy 41 pudle il 3o (slap oSl
Wl 4y 390 CooM 09> 3 (e Pl 3 &S Wit ol oS
90 35 Oleok cnl ) 9 SlaBS 18 edlital 3y90 sl 5 Olew Bpdy
odalie LB Y Jod> p0 b ol (ol (sblse doldl o las S 148 aoliul

A e
Oadile (5 5aSals slapds ) oSl sLal 5o oY J g
Ll k25951

odls s 5 5 8,55 il — bl wod — o ool ju

ol Jiluso 50 ookl 5yg0 — s yials Oy Hlp il

Ol o2 — @y prouad Gy
Plas i
eojgel claodly (clp 0o )3 Vo doyd A o b ool addllas ) )

380 oy — pronal €3> il (o o0

oS ol aisly3 S Loy 3650 3,8 kas i) sl 0 (gispopns silo] 5
w8 S ol g Como B (ol jae ctlises (gla yiigy 9 b jlxe I odliiu]
w23 ile S yial)l jl o jlina cpl 3lie (sarmlne (gl & A8 (oo o0y

Al o odalio JB Y S5 )3 &S g5 o o0\l (SiSu

VY Gl /)l 0)louds /| iaanss 093 | Ceodho leMbl ¢y ys0

14y

http://him.mui.ac.ir



OhlSen g 5lul Lo

(5 Aie 0)lgen &S Lol o AUC 1) ioxio jl3ge5 535 Cvline il o (gl
B Jde 03y 305 S Colue opl jain 20,5 0 U jho
LVF) 25> atwd 93 oy poled (sl (6 i
Lo sl

Vdss 2 She WL oedle 50k sl ol 2l jl ol gl
ite dlins gg9e ludl & Cund b Jae AUC i dguts Camsl 0 03]
o Shy Sl lp s s ) pslaie ol 4 o ABbe GlmoR
ol 005 ol Prge

o3l (295 Sluslie s plo jl b piiio (G045 s jolaio 4y &y doldl
bl o odaliio JB ¥ Jodo )0 oS sl o

ol b e Koo sdbo Cunyd Lile 75yt sy oo
b S o 0l Dy s M Malg5S s & (gl (sl Jleio]
ol o Cowd 4 () dlas
TP

(Precision): Couo (v)

TP+FP
w2 o plo |y bgy cpl 4k (ROC): Lo pdy 5 Sles (saasuin ioxi
255 ygme 59, (TPR) (Bly Cuto 25 85 Jyg0 & a0 00 JS5 (S0
Cude ¢y duslme (hy) S9d oo mrw§ X jexe 59y ¢ (FPR)GIES oo
sl o ¥ o, izl | ol
FPR=1-Specificity (¥)

Jde sl sa g gl o il Kbl ROC v & @dlg 1o

Lo S5 plad b ouldials ) 9o (slaads ) oIl alis subspan ¥ Jgua

iyl pas L Jao
ROC ssvo p; o oo [EVW IWES Cdy
< /A el AR <IY¥0 ool o
NG NN NN </Ya¥ ol Jhy il
NINYS ./8-a < JAYY <Iv¥Y oo B
</AYA <JAYD /MY <IAYY olas S
295 Slaglie (o lo Joio ¥ Joio
L2 <y as . e
0925 T slo slbd Slasi o Oyl Jds ofte olpe o s amlw
aalp 5L aele o oS ] SIgwls  axalpe ol oA Sdgee  (AS
o
axxlpo 0950 \ /Y ¥ -/Y SAEYA/VEYA Y -/yyy -/ Yanas Al /YEYA Al \
3y o ) ) v Y ) ) Y ) Y ) ) ¥ ) )
4l po ol YT /VEYA \ JYEYA S AEYA [ VFYA \ Anas /Y Anns /Y AN AL /Y /xvy
ok sled o iuns v \ vy vy o Y \ Y Y \ \ Y
s Dl v ) v Y ) ) Y o ) ) Y ) Y )
el 0>
v ) v Y ) ) Y o ) 1) Y ) ¥ )
Q}_.,.Sl
Capi AR A IRYAN 47N \ -/y AN ATV AN 7N ) -/y VYA Y Al SYEYA - /VFVA Al
o9l
¥ Al ¥ -/yvy Al Al o ) Al -/yvy Al Al Al ¥
Sgibd
axlye > o Jyvy o \ /Y /Y v o \ Y Ninas -JY fyyy o
s v Y ¥ vy Al Al o Y -/yyy ) -/ A Al ¥
S o Iy o ey ey /ey s s ¥ ) ) -Jyvy \ o
oligl
02 by v -fyvy v \ \ ) v 0 0 o Y \ o o
95y Ltd
& a Iy a ) ey /ey v s ¥ a \ Iy \ 3
b axl e ) Al ¥ YAaas Al Al o -/yyy Al -/yyy Al Al Al )
14y VoY ol /oyl 0)ladd / w095 / Ceodw SleMbl €y e

http://him.mui.ac.ir




o5l ks me

o SRy olysa Jol (i 8 OB ©gie bdgrge (Shy VY 0w bl (o) Slalie ule ofg jlde wad ploxl b
ol o bl (gl Shg ol Cond & Jgin 50 &S Wlosds ad S s 1> Scie ibee 1YY il Bk G o VY Ll (655l Lasls do/ovE
Do oo 0daliio (a3 o i |, lh:"j 0l Jloy (g Mo o3L) o yuio 43, b Oligl e i ploul Glule b bl o (o ylo (g1 5 5ko odizd )lis &S
oy sladas gla S Jsas # doas 55 2l SRy izmen 5 003 00,5l O Jgax 3 &S el Cusday ( Sy 2
e £ L puiio (43, W puilo bl o odaline B
sdaleiusds slag s 0 Jyia
\ .
(cglazos) Jugels ) | lislows 3 oy as, O3 o
(216)Sey05 [--] o ! KA 3 gl
Y NAYNS s s
(M) Jigol Ve 5l Y oy i) gledl 2oy
. v /A s ey
(cgzsd) Jigols \ odling) i ¥ R o cgla
o -/-0A S gy ylid
(248K 098 D--1 w5 s 4 /08 oiligl i
. \ -/ 00 axs| >
(e} S ep [-] A ooy i
A o/o¥y &
(222} 509 [-] o led A ofoxs Syl (g3 Lis
(248098 -] Selgis g5 )Lt ) -/+¥a axzlye 090
) ooy L8 axlye
(21) S o9 b-] O3] sl 20>
WY Y Eoree
(cslwd) Jlisals Y- axslpe s W A% axsl e olo
bROCG’s&u\,;liﬂ)fm‘)qw‘)}Laxa&YJS.&_)JMLHJJ
BaD ety s23lEe o =TT
3, . e L e -
L j';]“:’ ;,'i B via Y jfé .
3 = L =
R, bt a5 yyav s
_ oAl ‘3;.".5._;.._-,;’_ »olio = —— e
R . . <= e
i OISy ey A e -
%L) j = mhil el £va yaa %
R s
23 _; =
= EN s 5 s o Vaa =~ i s
= B ey y2 3o —T |
A = . oA 2 e e
3‘—* 1 3 PSRN £va ALY
;3 ; sl 0 VY VoA T
3, o T R T
SAD | S e 2 SlEo . T ————
_ oA A Sy eSS s
K —
3 3 e #ry v-5 i [
[ .
i = S Al o
2 ‘!l:' Yoy V-a4 ot - - .-
ROC sialis g Sidsjad jo (s yile jaalle oY (i
VY Gl /)l 0)louds /| iaanss 093 | Ceodho leMbl ¢y ys0 V¥

http://him.mui.ac.ir



OhlSen g 5lul Lo

s S e dlin Mo 45 jolailon o sl sanlie BBV Jsin > e

Canol €21 oty yoS sy g3 1y 3, Shas oy i Ao 2 AY/Y s b dolay S

sleodly 4 dog b g Cunl aB)T 18wy 3yg0 wdlitre (slapi Xl

Slac SRy slp oad odlatl slaJas @l daJre (2b5)) slagasls 9 35290

oo gla S b ealituly)ge (slan oS @S (sabzen 1V Joio

byl gt e
ROC  Jovie pj raw [
NI Ivoy
/LK Ivoq
JASY Jvoa
Jay. JIasy

o lgiee ey 2l 2929 (Ailn il oladlls 55 dlie o g 2L
2 IS gk 4933092 baJas €83 g (Shg Sl gy s dlaly ©8)5
o a3 Ui ol g Wb SIS Jio 83 098 ity b Shrg Sl i
ook cpl gl Jde YU cds g cunl byt oYL Cusal j o Shg sl
sl ond ly Sge iy Sla Shy Sl Caa (5 S oS w3 e (LS
Slajlee plo & amd 0 L & Jodo 105l slaylne o duwslie
Ol il i R S dw 4 Cund (Blal R Jae b))
& Shlew dwiin Mo A sl b Jdo cpl (dm Al o /DAl
Canline (py +/APY Cono (puizmon g Cal 0l plosl o a1y Wilosds 5y
o3l Laseds G |y Wi iy o lilow doys A ez b Jae o
-8l oais (pdy Olle o¥ign (392 85 S 4 Wl oo
Owile (65530 (gla ey guly MU 5l (S Hodly lite i jliel
9 (A) ol)\Sen g Graham oYlie j> aliws cpl a5 Wbl oo 0old 3l e
S5} o by pstate 4 5 Casl 003 0Ll 35 (V) oy 5 Mowbray
55 adlae ol 3 a8 ol o odlizel 4Y Ve b (K-fold) lize zrius lize]

Uil e S 1B ol oas 48 IS 4y SGSS ] i Sladllae ilo
298 &S ol

s e Aol a2 loome s 4y ilese (slmedls plos 4y (s pus
Saslaan (o xS By o Gl slapyd > SISy 4 Ghle ML
< Ghlew axlye colo (M € Grimad 9 (1295 (Sig Sl > 4 laosls
Jod & gy ool (slacadgions Sl and oo (i Ty (ilfysl G ) oS
290

S S daais

@L&béﬁ; 9 u.u.uLo Lg);hlg_ du&é)}ijl )'l odlatwl b a5 AR 0 oLﬁd @La
ol » AJIL;Q Gy (6 5YL By b glo Jao wilonds Glasl 45 8 bawgs oS

b dunlie )0 .l bty yoSIl plos 1 i (Bolay JSia 0ol > alllas

Jse
Cowlns cdy
JAVY N7 ol ju
[N <[AYA uriia foy 3ufflo
-IvaA -IvAY ol Sy
Jaa fayy dolas JSox

i ot Ca (e sglels sy Jleslil b iagg nl
- Cowl o 00D dawgy ) ylows

5 a5 )5 e (939)5 Olsie & hlon lnd 5 il slaodls
odd pasuia (Uhpd ple b (ipd) (Plaw 93 (Sbdied Cygo 4 (295
el &3 1y €85 (e ol S 4 sS)l oS o

@l 4 oy bigdngie e » Jee slapite olulid &g
ol By (a5 5l aS a g5 lunlie STl ool daaidly yisw ) dg5g0
o3y ialial |y b Jae s 5 0dds oo o Shg zlyciwl 4 e AS o
sl She odiS aul (V) ) Ken o Fernandes (gygye asdlas & cul
Cosl i cplple ol 039 iagh cpl 3 S e by end sl
bl 4l b Shy ool 4 s 2295 5 (Al raaiie

o ) o dyp A ol o pghailen e o (e 1 o dglie
Joio 4 g b g salss YL polie SS&  Jio s Al iy ROC
Py el SSa5 a8 o VL /AN byl AUC L ol i Jso &
ol S 42,680 () +) oo s MOWIAY dlio ;5 .3l sy 55l e
b 35 503 Judd & Wlg5 o Jdo B 39y 1S &S Cuwl 0399 AUC 0.72 (gl)b
De Hond allis )3 .03b cpue liless i pedy 32 (V+) o) SKas s Mowbray dllis
Sgiie of s & 39 AUC 0.85 |y islas S o)sSI (1)) oS0 5
oS A3l e b lag s & bigyo o (6)glaen claools & wily of ) S
I Sliste (ol wuld g ) )k liwsle 1 LS

JAYY imed cpl 0 (ol i e €8 o Jae ¢8d Hlre dulio
Cawl o3y JS e 93 Camyd i lise Sbles S8 jeb 4y &S wdl o
AV eds s (V) o) Ken g Boyle jiagh adge Sludl 4 dagi b &S
ol (40 ¥) Sl 29 05 ot 305 Sl ol o3t 5V b 8 il o
K Jso cds (W) ohKer 9 Mowbray jiagh o b g Coudls Limgh
(532 30) (sla S 59 3L jlawn s Wl o o Jd &8 il oo +/VA ol

140

VoY ol /oyl 0)ladd / w095 / Ceodw SleMbl €y e

http://him.mui.ac.ir



s Py St

L3l YAV + o)l b 0l kil IS 093 aslipbly ol dlis oyl
Y il ogs 1 s ol 05 bl laes] ixio oSl cules b &S

& ol g cplply diad LS Saliie (ola )l Wls oo calises (gl yoSl
w1y Al sl sl (gt ol Yo o 8 (B g dnslr 4 255 L

s & 05 i e pll ey (S Silto iy Sy J1 At 2y 655 B (5 5 e U293
Siglos 0,5 ¢ 1S5 laosls (£5915,5 &5 Lo ool
Sl sluas Slegdge 3 orddll ol jl (lyicoe e 4 bgye slasially e

axlye gloj (585 a5 13 bl s iz 53 o3l i3 (65 5 Cuad pas
So By Jue wanse gl |y Guilipel s )5k s & lew
Bl de g5 3)90 g iy (Sloj (5 el

LBl (a8l Ly gS g B g il Lingl pbl )

References

1. .Reinhardt UE. Does the aging of the population really drive the demand for health care? Health Affairs. 2003;22(6):27-39.

2. Grossman M. The demand for health: a theoretical and empirical investigation: Columbia university press; 2017.

3. Wilber ST, Gerson LW, Terrell KM, Carpenter CR, Shah MN, Heard K, et al. Geriatric emergency medicine and the 2006 Institute of Medicine
reports from the Committee on the Future of Emergency Care in the US health system. Academic Emergency Medicine. 2006;13(12):1345-51.

4. Cameron P, Schull M, Cooke M. A framework for measuring quality in the emergency department. British Association for Accident and Emergency
Medicine; 2011. p. 735-40.

5. Galarraga JE, Pines JM. Costs of ED episodes of care in the United States. The American journal of emergency medicine. 2016;34(3):357-65.

6. Hand DJ. Principles of data mining. Drug safety. 2007;30(7):621-2.

7. Lucini FR, Fogliatto FS, da Silveira GJ, Neyeloff JL, Anzanello MJ, Kuchenbecker RS, et al. Text mining approach to predict hospital admissions
using early medical records from the emergency department. International journal of medical informatics. 2017;100:1-8.

8. Graham B, Bond R, Quinn M, Mulvenna M. Using data mining to predict hospital admissions from the emergency department. IEEE Access. 2018
Feb 22;6:10458-69.

9. Parker CA, Liu N, Wu SX, Shen Y, Lam SSW, Ong MEH. Predicting hospital admission at the emergency department triage: A novel prediction
model. The American journal of emergency medicine. 2019;37(8):1498-504.

10. Mowbray F, Zargoush M, Jones A, de Wit K, Costa A. Predicting hospital admission for older emergency department patients: Insights from machine
learning. International Journal of Medical Informatics. 2020;140:104163.

11. De Hond A, Raven W, Schinkelshoek L, Gaakeer M, Ter Avest E, Sir O, et al. Machine learning for developing a prediction model of hospital
admission of emergency department patients: Hype or hope? International journal of medical informatics. 2021;152:104496.

12. Menditto VG, Fulgenzi F, Bonifazi M, Gnudi U, Gennarini S, Mei F, et al. Predictors of readmission requiring hospitalization after discharge from
emergency departments in patients with COVID-19. The American journal of emergency medicine. 2021;46:146-9.

13. James G, Witten D, Hastie T, Tibshirani R. An introduction to statistical learning: Springer; 2013.

14. Larose DT. Data Mining Meyhods and Models. John Willey & Sons. Inc New Jersey. 2006.

15. Fernandes M, Vieira SM, Leite F, Palos C, Finkelstein S, Sousa JM. Clinical decision support systems for triage in the emergency department using
intelligent systems: a review. Artificial Intelligence in Medicine. 2020;102:101762.

16. Boyle J, Jessup M, Crilly J, Green D, Lind J, Wallis M, et al. Predicting emergency department admissions. Emergency Medicine Journal.

2012;29(5):358-65.

VY Gl /)l 0)louds /| iaanss 093 | Ceodho leMbl ¢y ys0 144

http://him.mui.ac.ir



Health Information Management Published by Isfahan University of Medical Sciences

Vol 20/ No 4/ Winter 2023 DOI: 10.48305/him.2024.42198.1151

Predicting Emergency Department Admission Using Data Mining: Imam Ali Hospital in

Shahrekord in Focus
Saba Paydar?, GholamAli Reisi Ardali2, Hossein Raeisi Dezaki®

Original Article
Abstract

Introduction: Today, hospitals face challenges such as overcrowding in the emergency ward and increased chaos and disruption
in staff work, which leads to increased patient dissatisfaction. With the advancement of artificial intelligence and the expansion of
data mining, predicting patient admission has become important. This study endeavors to predict patient admission in the emergency
department of Imam Ali Hospital in Shahrekord.

Methods: In this study, 2180 patient records from the emergency ward of the hospital were examined. Initial patient information,
including personal details, vital signs, and triage level which were recorded by nurses, were extracted. Using pairwise comparison
matrix, the effective features were selected by experts. Then, using naive Bayes, decision tree, random forest, and support vector
machine algorithms, the data were classified.

Results: Out of the 15 collected features, 9 features were selected by experts, and the results revealed that the random forest
algorithm had the good performance in predicting patient admission in this case study, with an accuracy of 92/2%.

Conclusion: The results indicated that the accuracy of machine learning models increases with the use of expert opinions, and the
random forest algorithm can predict patients' admission with high accuracy in this case study.
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