EDANAF oD g y1 k0

oy

31 03li] U ol ylowt CaolBl e Jabo b bawi yo Jolge ot Lurlid

£ 1S r0 4 0 / DB 3 gome S /| ilisebol (5 S /‘ﬁ): plus
OJ.ﬁS?

s Obuslan 58 mlie cuggans el 4 wiab o lil wue Job Sbslan sladiia Lol ol ge 51 (S donds
il ade S50 ¢ caolil cte (alS 5 lie 3 g (shim oop e il Gl b Ladse Jalse Slulis as S
sl lasahs (635 51 paaad ek 3 Jlac! 3 03liian] U caldl ute J b b laSyo Jolge punsss 538 by pudla 4allhas
sk oot o o

Ololass (553 530lS (5803 558 VM S dalllas o) 90 sladi gad ol S8 GER Bun gl g o8 3 dalllas cpl 1yls i g,
Jle Ll GATYAA Jlaw ghiisl (el (s85 Lo 5 sadie VT Jolid agion (e)@dls (balans slagian ald o (i
8,38k S5 JalaS 3 ¢ calsl s Jobo b oS e ol ge aaad ciga dsuls (65LSh B Gay ok gl ATl (gand 2 VTAY
SPSS 1531 a5 HaCHAID pracas oy i, KU (igan 5 ik Sacailly Jila3 5 50 6lS ool slacs Jols
o S soldi) Ve A

woly JTews 5udie Vo G 5 ol su e S5 slen Alie LYo dallls w50 lislay 5o cnlll cue Sl cladidls
(Al cumin s (Jid danlse s pad llae Sty canal e bl (oo ssten GBR Jold e V) duracal mA 0 4 sud
0 AL TOS U b o Juh o o e 4 edas 5 5 650 5 By 5 ok (s 1 S5 o 5

L ye Jol s 3 (AT g 131 il & gliie (s, slasals Luleal s 15 o (558 suls (slauSS =l 5 S dauih
9 odel ey @l 5 sad Juo wly lSlun Hobds Glinlan 58 4 by yo lasals il a3¥ cwldl cas Job b
s sslain) b lass olea

praead & 50 (s 9lS auls st s Jal ge ¢ ialEl e sl Lo 5l g wals

L7001V E: gl S ndy® AL/ 8T g moal® A7) N tdllis J g s®

s ki 5 40 ) chghn g (S8 sl o8l (S5 oSl ¢ (S 5y &Syl A3 )1 gl )17 (g gomils )
(Karim.hesam@gmail.com)

Ol ehgtn cdgin (S5 ko osils (S 08Ty ¢ Sy &3l 5l 03,8 sl Y

Ol edgtn cdgia (S5 ke osils (S 08Ty ¢ Sy &3l 5l 03,8 skl ¥

Ol Olginn! Olginal (S poke o> Olalas (slgd Ol slas ¢ (S &S jle i)l F



Sl smlin 515l 5355 LS 0 s b Jale S
S ST 55 mle Ga pa—ai 5 S Al
sediinly o)l pe a a5 L [Vl il Sl
Sl s slaasy ja 28 4 Ladke ey 5L g4
Lo e ol g e Jm ol 55 0 BHn il 4 O
Cmall e ey OT Jlds as 5 il Dda o b U
o b U a3 e ool i [V ] Al e 5l o
oAl Slag 5l il dnw g ) s bt Gl oy el
e Ll g e dlal S cd b Sl et om0 1
el Bl S e 50 5 an A L
5ot S 0T = i ol Sl 5 Ol lay
el Sae oS5 Glbas bl 5 NS e J
L sl 53 63, Ses 5 Il slaylcs oy ot

[¥] ol ] 5l (ki 55 Ol e
Cmy3 LalT Calil S 0hlay by LS S
o5 L e mlte Sl SCa 5 03]
e M 2 osls o jla a4 o lbe
L S T R U PP e BUMBE
e b b e U 8 U Jealse ST Ly
S Wilesls ol A Dlallles .oils ALST ol
Calil Soda o I 2 5 I Jalge 5l sols sliws
dlss ol NV dms e S5 s S Cs |y
o=t L] Al e Do sline calllan 5 50 Camozr 45 s
30 e Jsl g8 2550 53 Sl o p3 05
e 335 S lan Calil Sas Iy b L s
Olssse 1 Jlse ol (AS Dsbas el [V ] s)lus 5 s
45 al gls e ) 13y e ol es, 8 55
V.atj;euumc,_,élfau;ubu@_lr;gbﬁf
o o slal b g Csls  sla Sy s 054
slaslas by a S LW ola - ¢ Slwlay

[¥] f s o 9 ( s (gLada 2 9ol en slag)les

S b L el Do Jalse ol pled e

s Jabo b a0 Jolge (o Lolisd

c\_:»} C S gdses glyls ud as Lapbw )l
L LaOT 51 ok 5 il oo Ol yloas 51 Sl o 6l
L gl sn 53 LaOT [V ] e 5 95 o3L 5 Jla HLss
50y slaas nof 6l sle Cadmbes gla 2L o
c\_:ﬁj)l:_wj.; EY X SP-J- SWRLIN S Sy WP YLV P N )
23 LS HLES 5 A e Rl 8l el a8 Wsd e el s
Sl i [Y] 305 o Ol jloy (o didea gla 2 5v
Sl L sl 53,8 (61l Al Ol slay (o sas
BYYGIEIH FULINEPRTYEL S g | f IO LI NS
Laasjn el S cal s ilisl S g (Ol o
Sl eI Sl s Lacsslis 5 Sllwy ials
33T e ol 2 5 g laes b3 o ol 58l 5 S
deele (Gl slen el e J b i 01y e [F]
Olslas Ol sy 81 [0] Cml Lotk o sy 2 Lo
3V s A3 1y Ol e 55 Sode S 4 b il L
Sl S g b plin e, S oLl B
cadsl Ol o (sdlig Gladadl o 4o Odidn Cs
035 o e 53 (V] 3,8 S8 e s 53 A1 5 e
- BLl 5o oo Gla, S L Gliwlen S50
ol St J 5l 5 sdzme amarl o 5 S
el Su e Jp b [Flan s Lol L, sSTI
- = 04U LOS ;2> 4 45" (Length of Stay)
G S35, o L 5 L) ol Ol e 4 558
S 5503 (S 55 o pn Ly Ol 53 5lay
i 3 S Gl St b [V s
S Oy e OT 51 aS” ) Sl jlos sla L
RS g CH DT IPNCIIE | JPCIN P U I (WY
3 2SOl et Ol o (65 4l oS
] s osli ¢ gl wyley Gl_"’ ol wl Ol s
5 S e 355l = Gl Sl e J b s

Q‘_,_..GA_'.\_").‘;Q_A QK_MJL%J_S-‘JJ:‘_QJjoJ_eQ‘H

EMANAF caods S 3 %0

OA



EMAITAF Caads g 3 ko

S

Ol Ked g 02,5 b
R S P S PWEYSY (l—éﬁ Stles s
AL Ao (Ol ylay 4 Calien ol 8 5 ol

BTy

S aoaS ool S wsl aoys g5 3wl oyl
Gl 5 L Jale Lt Ga Ly el
33 0 (6 s Ol il ke 5 b L
el ok plondl Ol sl

Olylass (8 5 5umel S (slmods g casalllas 5 50 (slads gui
(c—”v;\_; =5 58T Ol ylons 5 pds Cand 53 352 50
WY J o gl L WA Jlw gl sl e
ol C\}L:_.»\ slaesls JS Sl sl 03 40 (G by
Slredsy, plws Jels a S 55 5,5 ST AIFRY 4l
335 sy Slajojlo 53 302 50 (6 el S
HIS: Hospital ) Lo glkley Sledbl 0]
laodss s S 7| sl (Information  System
R I P SR Y NI T
G 530 G el ol ;Ko e a2
Lol La e ol as s azis 53 5 pd 555 90ls s
31 o 3l szl Uy el adm o 55 () ) s 8
Microsoft SQL Server sLedbl ¢S Sb s s
s 5 (Cleaning) (o5l weSLy Ol dae YAY e
45 4i oLl (DataPreprocessing) Laesls 2 jls ,—
sl 0 Ol aalsl s

b slS enls g aesls (g5 Juboed Dlhas &}Sja)'l J3
5w S5 glaosls U s s plasil bosls g 55 2 (SLles
Sl o (Dllos opldiph Jdod al o 5515 b Sl (s)le
sdsl (5 5LS a2ls 5 (Data Cleaning) Laesls (s 5lucSl
el 03 el emd =g 2 53505 Slobae bl s gd e
Jeolse (s andlan ol 5l Coan Sl 4 5 L anlllas
$0333 JoSS 3l oy 45 sl Sl yla Sl U a5 s
Shles Oledbl (tilods jast 5 Oltwjles 31 350 Co3l 0

o2 53 e Y plbes S OB (6 e 3 S

23 el 5 Il sla, 556 Ol e Ll (o
03,5 (omyp 1y Ol sl 4 Hlaw 3555 (‘—i'-ﬁ O
sl Sode J b L Lo e gla, 55876 LaOT s 5l
2405 (S

)y it di L SO L s e g Ll s
23 g 03lanul (g 9LS ol Calites sla g, 5 OV 5 e
2y5n SLay S i 5 plols edle La By o
Al ey ly e polie oy e Uy B
«5;’\—1 Sdae ‘_;LAV.:.:J}_QU\ $alS el sla s,
L aS S waslinal oy i gladds 15 ol
b g Laosls sla S5y i Jalye (o5 panany
LaoT il a o L, oS (55 2 cLadite (55 508
Sy pate 03 53 A S e B sl s
5 S ole e 4 el Cos s Sl slagn ;7S
e 683 slapz ) 58U b o s FOLT (g
slacs s 5,0 sla S 55 5l dsls (6 it oy s
ole 5L sla s b 31 LaoT o e
oA sl g > (Sl uleny oyl
W.Cﬂ‘é‘@j)}ﬂ%ﬁﬁé‘ﬁd{)}&g
il el B O s ) eal S s LS Ol
<_;J_:f V':‘H’d &l iy ;Jf ol (if-then) o\fQT—Jf\
oS LS s Al g e ol s &S5 5550 3
il

1y osbine gl g6 Calibes Slalllas 4 SGl 0 a5 L
Sl ol S LS 5T Ll e Ol e 4
g ol aallls Gl Coun (VA=Y ] Wles ;S b me
B e e e
S iy glaeals el 1y a2 T 5 Ol by
o3 3 Laesls ol Ol jlews 4 sl 35, f&'&):
::J_fwg,_;@bdjkﬁau)&b|wjajulfw
AL oS ) 6 3LS osls ¢SS 5 esliul b

g a:u.‘.'_.»‘) ‘5J_1J4_AL$J) BL) -\_"_,S'Q_A aa)lls U_-'-‘ @\.‘b



Gacws (bl JLT men 5 Glas Sl ol 5 il Jls)
b oSS il oty Juloss 5 (Chi-Square) 55 oIS (g LT
adl- 53 5l i gla e gl - (One-way ANOVA)
e gl e (_}LU'V.A L.fl.? e Sl ..\.:;Jf oslazul
0SS Gl ba, il Calises Slalllas )3 sl e &S5
3 o S5 53 0 g 8 ez 51 (55U 05l 5 (55T
SLapz ) s Sl ot o3lial o ze s (SaS
r\.\fﬁ«f.\b\: :ﬁ-jv.:.«.,a?c,:'-ﬁg,s-l.« Sy (godazs
53.05,8 o o) 5 eslinul 55 Laosls 5 5 o 4 4 5 L
SLapm ) s S lacals |y oslizal o iy 48 azy 5 S
s (CART: Classification and Regression Tree)
CHAID: Chi-squared Automatic Interaction )
wlold Cg b ol o Y M ] il e (Detector
ol 553 05 ) S 51 bl e o L a5 e ol e
JECICE IR HE s Sl esli wICHAID
Al g oe L3 35 8 6 o e pl @ il bl (09393
seoda Gl ot tman A SL At bls USG5 98 51 S
odh (s adib b gy (oS 9 5 il o0 Je (63505
(Node) s ;5 a ags e 3L (512 020 S ol A5L
S 5o A lad e o3l 95 (LS O 3T 51 st s s
355 95 5 e b s slew | CHAID r“-:uiﬂ
W.ﬂ@&f%&ﬁr@qgul{@af
ﬁojwcd&;):wjjlfgm»_ﬁa}c}ﬁﬁjﬁl
2 0)s 5 Caetl il Ste IS ST ol ke Lol
5 Cmetl Ol A g0 Ghuled g denloes 51 \AQTJ\r\.\f
bl ke iy S 3T (sl e 51 pluS 8 035
-5 0313 DL Bl 5 s B 3 5 dclone 2o S o g
o o (51 Bnasls 3t y3 Ve cJie 3l oslinal o a3 42
S8 esliiwl 3y 5 S ddo o (gl Ao pd Y 5 S5seT
Gl (e o aalllan ol (slalpesT sadS 5328 8
Jolos Joo o pls b a8 8 L s oy gy Sl S
V4 4325 SPSS (655 o515 5 g LT i 53! 7 oy 4 Waosls

A3 8l

oo Job b b o Jolge (olwlind

Semaded Jon L ot L g Al Sy by
23l B LS 4 g Sl s o gl Ol lay
Js - Missing Values) oas o 8 slaesls b3, 55 5
ﬂ:wwb&a\rﬁjwbz)yshﬁxsagﬁ&;
w3l BU i Oy 3,885 s Jo sladls (0T
el LaOT s 5L Sy b & plas) 55 s
(B3 Slbles plonil 31 g Lty 8 ol Lol 5 boas c3
(e F s Sy b s A b e e Sl eslinal
el 5§ aloes Calil Sote Sk 5 e sla, 5STB
S ail e asdllas 53 aiaoly ite 4 S Calil Due J o b
a5 LT Casas a5 )by oy g e
Sl 595 70 51 e Sl S b Ol yla Jll 3 oS ol 4
J}.]éé@j\.:‘éﬁ(b@}‘:y‘j‘w)é&i‘j‘f.«;)Q:J_L_:
JsbaS asan 8 L ,s 55,50 U a5l Culll O
93 Lads Hlaw a8 Coul (635l 58 (Sl @ o sl ke
G863 o el ol et b g Olea
w5 S L s e Cull Sl O g 4 el Y 5wl
4 aS ol an g fad e cenl sla ke Sl plm pslie A
Lo 5 Keals (1l Bt r s 3,15 (s Sy g0
DL gios plad ¢ 3lin &S5 &G (s 2 b 5 L35 (6 sk
Olme BT s Ko e Oy smas Lo slauls
cv_bu))ﬂ:LchiJAJgé\ﬁqbudu:J;JﬁJb
ST LadT plas 45 s oakd S (ke 5 485 50T
Slbes 1 oy s 5 s liie OLSS ) sbas tpdan
WMPA 0 il BL (slas S5 sldss dLaesls SolweSL
DB eslinal 5y 0sls Jdoet Sllas 6l &S 555,55
aS Aol s anlas ol s baosls 3l eslial o .25 S
(1) Jsdor ol oy dgin (S e o015 G
\JJJ_&&J?J\SQWC}J::@U:S&LAN
..\A:&QL&J

&S5 S LSl e 5 anlllan 5550 (slaosls flowd g
sto 5 LT GLa s, jl aial s oite b Jis (ol ine
S5 5 (L esla (oK) 65 o sl s b ol

EMANAF caods S 3 %0

$o



EDANAF oD g y1 k0

OlySe 9 025 plws

e S 58 Slmyl 50 ooliwl 3ya0 S w9

20 Slho diold oo 0 o )

(b5 5 B ol D) 55,70 6 e ) sl ol (a2l o) Sl oo \

(G g0l 5 ol g gyl SN A B e 51 (gl ol o \

Sde iz ! s i

dillas ods Cigh punt 03 e ¢ Jalie ol Jab cnss ¥

b gl el S (b (ol o= S g5 )

Sl 0 &b (gl ) &)y 50 4 Jod ! Jxs 7

o 3 Al O odle Jro slen Lol jos o ! Al g2l \7

(S B 55 el ST gy ¢ 158l s (S s o Bolss ! “rlpr S A
S 5T (ol

Soslaz gl iy L (Y gl ol on Lo g Ol 5 5 sl dnrl a0 20 4

Olasl5 5 05 ¢ s (JUbl b i 5 Fo 5 587 < mil5os) ¢ S o s S Ve
L ise e dCU (CCU Gy o ¢ Jos 361 5

e (i 3 ol Bl S5 "

Gl 3 (o (S (g o Sl 0 g \Y

0 g CL“A Slas s (sl i ¢ Sl Sleds ol3T = das Cf W

Al B op3 555 ) ol Sy ole \F

[*1-1] o ole 33 Bpds 5y 10

dram [ 425 ool s 53 Sad s, g

P<0. ) 545 yls sre s leT Bl 5l el ke b i b 20

Sdos g aml e s G caallls glaasl Wbl (001
e (PO, 001) Cils 352 5l _sine LU 1 il
o s S s 4 s 4 Lo 5 Y5k bl
Lgspo (Ao 33 OF/Y) anl o s o iy 5 g adS” W OT
VSN S e s o 50T (il S0 )l e 4
S5 o 3 350 4S5 s by e (o
Jsbbain )3 55, ool 2 pdy oise o DL G i
o (PO, 001) 555 5l ne s 5leT Blod 51 sl ke
Sl3 e LI sl (G sl g Calil e J s b
£5 G ite o pite ST o 53 .(P>0. 05) s etalis
Gl g S 5 e 0 ellne S ol s can
L dlo s Gy el s Joab Condy s ey i o Ja

L(P<0. 001)azsls (g yls gre L5yl Calil Dke J5b
Sk it St Jimen (slaite Ol o Sl 35 s

Ol slony 53 Calll Ske I o 80ln ¢ o 57 T G
530 b Sle 5 55, VIO Hlame Ol ol b 770 axlllas 5 50
5 Jae ;52 10 ol anlllas 5550 sla ke STl 0
G o 53 48 55 (Caldl Dote Jb) ol 5 juiie &S5
ol i S 13 eslinal 3550 aoandl 553 50 e
o5l e W i e \D Sl o ke &G el
5 4zals (LT Sl ae bl bl St Jgbo L i
54 plonil 53 6LS 0 g T Lo 487 0 ke &G Lot
35S 35S i 093 5 ey il 0 0315 $LES (Y) g
sl A8 s el e b e 3, YL L S
s LI Sl ke b e K03 ke 4 o
P<0.) 55 4l sms L5l ol (65T Bloed 51 a8™ ol azsls
5 E550 Ollew Sl o33 0Y sgu L& i L 51001

.]aLJJ‘ cjséggy‘)T@bwb‘j.be;u\ﬁ M‘)Jf«



o (S5 e 55 Jab Cons o Jid cllne oS
Slos Sl ke Jsb pen 5o 1) Ceal o i 5 5 4
(pda ol (i (6 sk oomen  Lilazils e Lo 3
Sda Jsb 655 2 650 Ltls o poleys B s

Lladl s Cwlsl

30 Jobo |y L o Jalge uewtw:<>

AU bl S Jsb e V) (Jbe o 3515 s
sl st LE ol g e s A5 e 5
et S ST (la iza 51 pIS s 05 5 Coeal Ol e
ol bl sl 303 0L (V) s 505 3 Bl ke i
390 6 vl o s (6 e i sl e s s

ca‘ﬂhdf_i\:cwtﬁcw\foyd‘m):&ﬂi_;

Bl D b Lo 10 S IGTB e g 0 e T el 90 93-S wgelT @ iY Jgur

- IVaA -Ivov o
NAYAS V/¥YY [ e ]
R Y/EY- ol 3 Sy Sy
<feey MY ol pon il
<oy V- /YYA i ol
<ofen) Y. ISYY e S5
</ YIAY- SES Jn g5
<feey YA/ 0f wha > Sipds a5
<oy SUARN J5
<oy VAY/YAA anrl o I
<ifeay YAAIVAR Job cns
<feey FIVv/oo¥ don £ 5
<l IYYNY e g s
<.feey OV/AYA o
<)o) YAAY/AAY & fms oo
sy, 4 B 5o )
VALY Sl Baiss
B
7Y B 50 Sondy 39,
730 e
VAR =t/
O ol por yisls
7.0 ; ; :
By O 8y gy,
. ]
\_ %

ot S 38 pill g Bl De Jgbo (s i 90 IO w5 T (Sl it ol O3l e 1Y 51590

EMMIYAF Caodlw S oo

O-



EDANAF oD g y1 k0

Y

OlySe 9 025 plws
adlls glaal [V (-0 AY-IA] Sl 0 I8 Slsline
Yo By &ﬁ&::.ab” Q\f:_,f‘_;;m.:@.\.a sls Ql..i..;f;lb-
Iadoes 5 talS S ¥ B Ye i 1l 551 Jl
4 Llg e aaly ol Sl 03 S Iy Bl (6, e U
A oo 6 slay dxtans e 3131 4S5 AEL ol s
03 Cioman 3L Olojon (Slacs slos 4 Vs ol SCae 35
s 5l 5o sl E YU 4 Jldle 5 (So55
At A (o 2050 Jalse 53 [VF] s D150
ol o Ol Sl S Jsb b gL ls gne bLII
53 LRV ] el ey S 4 55 555 Sladlle s b |
canl e s bl bl G Job o rie aslllas ol
Sl 5 56 Sl 0T 51 e 5 (Ko 4 by e
Olge 4 anxl 0 J:J: Jole ke Sldllee s Ll 03 g
o o8 Sl e b Lo e Juls o 5 ol 51 SO
o el e g0 gl SN VY, Y,N0,0 8]
Loy & Ui cdalie Jhlay 4 by Cull O
Jil’ Slafllas s Loy ol ozt Oliwylow 4 iV gl
adls gyls gan Loyl Cull Gde Job b ansl 0 0 g0ei 5
(S L) Joue e 3y50 53 YA N0 OF Ve F]
S K5 Sllln mls prmen 5 adllos ol S oo
S 0 DUy (gt Sde b ule ol Slslime LU
o S Ol ey HLT s V0,020
@by 5 it Ol bl Ot Jb Sk
das e O o g LT mls s ol b i abde
o (6 ey Sl Do Wlos gy Ol gt 5,18 oS Sl les
Ul e 5 (6 Ll e el ol 4 Wlazils o ple
L oman g Sl Gl a Sl 5 les
35 S psboles il 6l 4 CES L Cgr S 63K
Job 5 Jab Conss o Byl sy & 5 (b5 Slallaa
anfllas oy CL” [V NONENA] Cnsl o Oledl Cwalbl ks
s e Ol Jele 55 ol o s gae bL5 1 555 50
b aillas 3130 4 S Jate 53 200 Olben el o) ol

Sde dgb hyls (Liles S D Ol puan &S Slles

G5 40 g Sy

035 Y 5 Sy mlie 5508 Ol Somar (5153
Q\J.l.\.ﬂr.njobh.ﬁr.ac,.w\ ol el Slays glaas ja
oW Slhasley Calbl G 2alS S s Slley
4 Lok lew j3 03,0l 47 Cull Dde Jsb e li sl
Olge Sl 338 o oslimal 0T 3l o5 b6 S8
w5 ol pls il e Skl 5 Sles 5 LIS
A oS o 5 6 8ol bl 1SS Ol
Jolse 51 il call e dgb [VV] 55, S84 Ol sles
Sl 4 1) LOT Ol o oS Col gl oI S 5 L
(i o Al Glew 4 by - S el s
Sl dss Candy o ploml - galatl Cundy Sl )15, 55
Obslos 4 b g jo =¥ ¢ fas Sl day Gl alisis 5
9 obew 4 Sl Cd (C30 31U Ol Lo o511 ASLe
RN =¥ oyl 513 0T s Okwylew 45T (glaibs
4 C,.S-\:J.; o> g dew Ol L O34 Hls Al C,.:'-‘}J._v:
L eSap ke gy ke Sop 4 by —F Okl
pein EKE5 b 5 (o gt Sy sl gl Sy D)5
AU Cos Wl o Calil Sts ol ose [V ] Ol les
OLSLE 5 Shes oS 2o <5J§L’ Calidee (glay STB
Obeds 05 e V.A‘Jﬁ 5 35 0o e ied )3 ‘@-f““-éi
3,8 5 e Vb Sl e gla g e diile olaz
2 el Sde e Jelse I e S0 Je s
bl e J sk alS (gl p")l Slaldl 4 b Ol ylaws

18] 555 e
o) sl 5wy 3y Okeslen lresls ulul
il e b Lo e Jolse Olgie 4 &8 ola,y 56 candllas
330 e canrl o s (6 e S | A le LUl s
ol o 31 ey g canrl e o a3 Andy
Sz (SN Joee 155 P Condy Jad s S
Sl e 4 by 556 o ol 5 (S o ie
5 s Zall Ste L OT Loyl Slallas LB > S



Ui S o Gley e g edle adlas ol s
Jal.:.?)\Q»B\de)b}wlftj}uquwc‘_;ﬁ
2556 4w pl 30 s ‘5J3§V'3'~£3 Al odalin Hls sne
Ol e 5 013y 4ol odge p Caaldl s Jsb 2ol (ol
ol Gl yanli s b il o LOT sk o e slas
5L ) Sl olweslel 5 Slays Jow s il Jia
Jsb a8 Ce 5o i el shls gl isw 5o
Ele 3 g Gosop Lol S Ll o bl ke
Cgr 03 Sl piomen Al dals Slylen 5 5
Sl anw g oo (Ol o 53 s Olas s gl 2alS
5103 5 Sl Dk Jsb 2l 4 Wil 5 e e 53 e
4.3@j\{.df&f@bJ:dh@_}Aj(G:j\quKbT
Sl Ol pe (6 55 5k ¢ il ke bty 5 S
Ode Sl G b baay e Sl b el ps Slays
ey B 6 8 Ol e > bl

Sl i Gl 5 osdle WIS e (6olS esls eSS
55 a0 (25 oy Jobe sl 51 il s it b Lo o
o3ls L;La&i.;.:ﬁjils QJL:;«:.[\].\J;J\} osliiul 3 40
Soda b Lo e gla,y gST6 fewd 0 gMe eslinal 5,0 (54
s WS 5515 Gasls ol i oy U5 bl
s Blal L 50T il 5 colis Jf 5 B3 Sl
Sy s 53 S I bl addllas 55 [4] 540
3550 Olwley 5o bl Do Jsb b L e Jolse (o)
Sy 55 odes M o’{l ..\.1:; oslazul cantllae
anbaOT 53 b5 Sk 5 Vb ilyly el Ol )3
Sl 4 joie Ll 5 0 brosls 53 ¢S S i S5 UL
U\J@bjﬁm&-{:ﬁ C s glas ey Sl Hlaw
S eslimal sy ol b [YY] LS o el o blies (635
—@c@bdb_kjjr.@é):;:bﬁ:gﬁmc});
ey Ll bl Lk Glllas i Gl ol By, WIS
QMJNU@@;{@\S“.\L;S&_Y:QB{SQ*Z‘:
Local Sen Olwslon a5 eslizal 5y5 (glaesls
sl Sglize K5 laok e

oo Job b b o Jolge (olwlind
o) 5 S Sl il s 5l Jad diles g (g eSSl
Al Ll (g Sde b b e )5S Ol e 4 anlllas
Slallle K5 53 Cwlsl e b ke ol Bl 0340 lskine
i aadllas ol 5 [V VFNO] ol odeny ST 4 0
@l IS 5L ami Sl Ollew 4 b gy o (6 s Ol Dok
Candly pl am g el S g 3131 5 OLIL) ) shae
IS 5 5 S il e 53 bl 15 o Yl
0553 poe £33 5 3031 31035l sl ol pan (slacsslo 5
Lay s 53 cnl 4 sl 4 S8 5 G35 sl 0
b gl axlge SEU L Oley 35 5 ol
Sde b dew §5 candllan ol 53 odeT Cosay o
S Gosk a4l asls gyl gme DL, sl 3yl
S el s Ll ) Call ke o 508 cng BB O lay
sl sbaay e Cals s BT SUlg pe s 4wl
5L e Sy s o e 4T el 03 5 Ol Loy
S5 5 g i p el Okl 53 Dl in bl
S Js Llazdls ey o7 Jhhlay cpomen Lilazils Sliw,lay
S asli B ae sl S Wle 4, ol O b
Iy Sl Sl cp 2 clilosls &1y Ao s Vor Caddss
Sde Gl Bl s s &S wlasls o ple 4 Sl
o (Bl s 4 ey 4§ e bl 4 Cubl
Candly ol s addllas )3 55 LR 5 gy Sl
L5 e Jolse Olgie 4 6 (5,505 5556 [VF] Wlos yoi o,Lal
Sy ki esly jeseid anlllae cpl ys bl G Jgb L
a3 oo O anlllae i s LT ABL 0 win s B ady
bl e Jsb Lleds L pdy ald 59y 53 S Glsles
Jil’ Gy s &8 Wladls Jhlay ple 4 Cd (6 2i
Ll s Cambly cpl Cde pwy p Llodd 50y s
y\;,@w &;ﬁ@;‘_;uﬁ.u sl L;ﬁ: Sladlas
e db b panal s (s bl S ol e
e S ey HLT Ll Lsg bl s Csbl
e 33 ol Calisee (glaos S 53 il Se Job Sl

LAiS edalie

EMANAF caods S 3 %0

5



EDANAF oD g y1 k0

70

OlySe 9 025 plws
loesls jleslinal b il 5 o Slalllae o plil J- 2
0313 eSS (6,8 ) w5 Ol (slaodis 1 53 3.9 50
G GBS (e (Sl (ool 533 Jio (655
~aal () Al or Slalllan ol s S plowil o2
Qubut)t}jlf):cué%u@ﬁjéﬁj

‘5;,3)-’3 9 M"“

el Ol e S asl OLL () i) ool dlie o5l
el (slon ooy bl e o b a3 o Jul e
da.fu 2 (Ghpd glaesls i (gslSTesls eSS
355 g e odd Ll dgia (SCaj e oty Syl
W(?)HE@JﬁTQbJLﬁJJMﬂW}O@J‘:

ﬁ‘bs‘:)ﬁc.\;:}wé)lf‘wugna| (‘l""):‘)l‘g

Ui Sadde 2T Olse o il 8 Selse 51 (S
30 (Sladgel s il adls L.SL” 63 esls s s
S Jde a0dd 3yl lan,y S slual ax a .ol el
LY ] 558 0 Ol uid b s Caws iy e Jle S8 (il
&_,3‘):4;9;}.&}}:&_‘): O}L&M‘}J}Aéudﬂéyl{ﬁw—
4 S b ) Sl S el s g s
(b Oldles ST s iomen ASL e alie Olales
3o i oS e bl e b U e e
s 03 8 Jlm 53 [V ] el s et Ol ley
350 Ol lon Gla tdw pled 53 8 990 (pl (o) S
S o F5s 51 Kor o 5 o) 55 5 sl
Olg oo adlllas cpl (slaal 3l Jl o @ . dibi o = )b )
w33 g5 cosls e ile e alse oS 38 s
390 Sesls s ydedd Vf Slrosls 5439 5 0305 CoaS
a3l oS esly olaeSSS mE L Wls e el

Al I 5 el o
ol 0T L addllan ool O S tin g3y 457 ooy 3 guloms )
e 33 3 58 Slaesls LS 5 LokS O35 Gl vy
g dnlllas Coul (Lol Ol jlew (6 5 5008 (G0
g la it 281 slie a5 ol s 4 aesls S 5550 s
P Sl lallast ¢y oo o )5 (2 Sy 30
630 5l a8 dals e bhesls Sds 5 s el
ol i CeaS” L .g.;l:u\,s-)l_fe_l_u
bl Lo 2o (6 5 50nlS 0 iy s 53 352 g (Glosls sladls
0t g (o) por Sl lem (gl 5 ad gl aseiih iana| e
loosls LS pde ol 55 ol oal &8 558 0 oSS
S s slaoj e )s Sl sley Sledb ‘_;La‘..w
5 iS5l oy 355e Laesls 81 ol s b 4oyl
Oladllas 5 odal Cows 4 LIS L LNy
S sl 1 (6 s pel ShB 535l 5 28 el
bl g Celil Cue Jgb 2o i Sy wial g alia
Oy P I RN I GUITTY R K i P PR g
Ll desl & glite coslinul 5550 (5918 0313 SLSS 5 claosls



Eferences

1. Hachesu PR, Ahmadi M, Alizadeh S,
Sadoughi F. Use of Data Mining Techniques to
Determine and Predict Length of Stay of Cardiac
Patients. Healthcare Inform Res 2013;
19(2):121-9.

2. Wrenn J, Jones |, Lanaghan K, Congdon CB,
Aronsky D. Estimating Patient’s Length of Stay
in the Emergency Department with an Artificial
Network. AMIA Annual

Neural Symposium

Proceedings. American Medical Informatics
Association; 2005. p. 1155.

3. Maguire PA, Taylor IC, Stout RW. Elderly
Patients in Acute Medical Wards: Factors
Predicting Length of Stay in Hospital. BMJ 1986;
292(6530):1251-1253.

4. Ravangard R, Arab M, Rashidian A,
Akbarisari A, Zarei A, Salesi M, et al. [Length of
Stay in  Tehran

in  Gynecological Hospital

University of Medical Sciences and its
Influencing Factors Using Survival Analysis]. J
Sch Public Health Inst Public Health Res 2010;
8(3):25-35. [Persian]

5. Formiga F, Chivite D, Manito N, Mestre AR,
Llopis F, Pujol R. Admission Characteristics
Predicting Longer Length of Stay Among Elderly
Patients Hospitalized for Decompensated Heart
Failure. Eur J Intern Med 2008;19(3):198-202.
6. Zhang J, Harvey C, Andrew C. Factors
Associated with Length of Stay and the Risk of
Readmission in an Acute Psychiatric Inpatient
Facility: a Retrospective Study. Aust N Z J

Psychiatry 2011; 45(7): 578-85.

e Job U by Jelge o lwld
7. Soyiri IN, Reidpath DD, Sarran C. Asthma
Length of Stay in Hospitals in London 2001-
2006: Demographic, Diagnostic and Temporal
Factors. PloS One 2011; 6(11): 27184.
8. Moloney ED, Bennett K, Silke B. Length of
Hospital Stay, Diagnoses and Pattern of
Investigation Following Emergency Admission
to an lIrish Teaching Hospital. Ir Med J 2004;
97(6):170-2.
9. Huang JQ, Hooper PM, Marrie TJ. Factors
Associated with Length of Stay in Hospital For
Suspected Community-Acquired Pneumonia.
Can Respir J J Can ThoracSoc 2006;13(6):317.
10. Ravangard R, Arab M, Zeraati H, Rashidian
A, Akbarisari A, Niroomand N, et al. [A Study of
Patient Length of Stay in Tehran University of
Medical Sciences Obstetrics and Gynecology
Specialty Hospital and its Associated Clinical and
Nonclinical Factors]. Hakim Res J
2010;13(2):129-36. [Persian]
11. Xiao J, Douglas D, Lee AH, Vemuri SR. A
Delphi Evaluation of the Factors Influencing
Length of Stay in Australian Hospitals. Int J
Health Plann Manage 1997;12(3):207-18.
12. Appelros P. Prediction of Length of Stay for
Stroke Patients. ActaNeurolScand
2007;116(1):15-9.
13. Clark DE, Ryan LM. Concurrent Prediction of
Hospital Mortality and Length of Stay from Risk
Factors on Admission. Health Serv Res 2002;
37(3): 631-45.
14. Vahidi R, Kushavar H, Khodayari R. [Factors

Affecting Coronary Artery Patients Length of

EMANAF caods S 3 %0

22



EDANAF oD g y1 k0

144

OlSe2 9 02,5 plws
Stay on ShahidMadani Hospital of Tabriz-2006].
J Health Adm 2006; 9(25): 63-8. [Persian]
15. Arab M, Zarei A, Rahimi A, Rezaiean F,
Akbari F. [Analysis of Factors Affecting Length of
Stay in Public Hospitals in Lorestan Province,
Iran]. Hakim Res J 2010;12(4): 27-32. [Perasian]
16. Rafiei M, Ayatollahi SMT. [Modeling Length
of Stay in Vali-Asr and Tamin-Ejtemaei Hospitals
of Arak on Some Demographic Factors]. Arak
Med Univ J. 5(4): 28-35. [Persian]
17. Gohari MR, Vahabi N, Moghadamifard Z.
[Semi-parametric Cox Regression for Factors
Affecting Hospitalization Length]. Daneshvar
2012;19(99):23-30. [Persian]
18. Rafiei M, Ayatollahi SMT, Behboodian J.
[Comparison of Different Modeling Strategies of
Length of Stay of Patients Hospitalized in
Teaching Hospitals in Shiraz]. Med J Tabriz Univ
Med Sci Health Serv 2007, 29(2): 43-51.
[Persian]
19. Chang K-C, Tseng M-C, Weng H-H, Lin Y-H,
Liou C-W, Tan T-Y. Prediction of Length of Stay
of First-Ever Ischemic Stroke. Stroke 2002;
33(11): 2670-4.
20. Nabovati E, Azizi AA, Abbasi E, Vakili-Arki H,
Zarei J, Razavi AR. [Using Data Mining to Predict
Outcome in Burn Patients: A Comparison
between Several Algorithms]. HealthInf Manage
2014; 10(6):799. [Persian]
21. Azizi AA, Zarei J, Nabovati E, Vakili-Arki H,

Abbasi E, Razavi AR. [Determining of the Factors

Affecting Mortality in Burn Patients Using a
Decision Tree Data Mining Algorithm]. Health
Management 2013; 16(54):34. [Persian]

22. Hastie T, Tibshirani R, Friedman J, Franklin J.
The Elements of Statistical Learning: Data

Mining, Inference and Prediction. Math Intell;

27(2):83-5.



Identifying Factors Associated with Length of Hospital
Stay Using Decision Tree

Karim H'/Etminani K¥ Tara SM*/ Mardani M*

Abstract

Introduction: One of the main factors of hospital costs resulting in hospital resources constraints
is Length of Stay (LOS). Recognizing factors associated with this index can result in optimized
utilization of resources and reducing LOS. The present study has been conducted with the aim of
investigating LOS-related factors using decision tree applied on hospital admission data.

Methods: In this descriptive-retrospective study, 188068 patient data were extracted from
computerized patient records including 16 variables in all wards in Ghaem Hospital in Mashhad,
Iran, during 2009-2014. After data cleaning, in order to determine the factors associated with LOS,
statistical procedures including univariate analysis, chi-Square statistical test, one-way ANOVA,
and CHAID algorithm were applied on our data using SPSS Statistical Software version 19.
Results: The mean and median of LOS in Ghaem hospital were 6. 5 and 4 days, respectively. Out
of 15 independent variables entered the model, 11 variables including the ward, the patient’s age,
the admission reason, the doctor, the referral status, the patient’s job, the marital status, the status
of the residential place, the caregiver(s), admission day of the week, and the insurance type were
associated with LOS.

Conclusion: The results of data mining techniques can be different based on the input data.
Therefore, to identify the factors related to LOS, it is necessary to enter the related data of
individual hospitals into the model and to use the obtained results at the same hospital.

Keywords: Length of Stay, Associated Factors, Data Mining, Decision Tree
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