[ Downloaded from jhbmi.com on 2026-01-30 ]

S G 5 s Kl 5] Al
Ky Kl gl Ao S o

199 00— 18 o pl o jlad i 50

Log 33 sl slow a0 9 5 30 93190 W0 30 (S it g (531 o g piaans 59 (530Sl g (B> b
039 SLCud! yo i 49
£ 8 yaine oo FT (G e dyge BB ST (Gge ¢ (S e | piue

WINVA/Y il By e WAV/AY e S yo e

Cuoldl o 4 (o3b5 2o b o cpl adbie (o oMo (isu > anje p slagise I (SO gliw)len ICU sy tdeske
Pyl (ool Cuenl o slacudlye isu ;3 pesS pe 3)lse duoyd g hlew CwlBl Ciie Jobo w1 ol diuly Hlows
Scudlye 150 3 gy Gl jegSye 3)lge 10> (i o B Bhie (e Neded plus (Shb 4 Giag o

W 40].))) O)J9
51 oolitwl b it (s i d)ﬂa)f WAL = 0 s 5 ghlew sy y s (b (gl 5L 3550 (slaodls :0239)
duslie Hlog odigy ) ol cud olod sl b i astdd Slgtren ol g b Iial okgy b 5l ond d)sh)f sosly

e i rdaw g (She «dd umwlue ol p duslio pl 00,5 duolie )55 diadsr Jhe O b (65l8s 5 (solpiuiny Jdo 3 )
435 bl g dlre S,

sl AN g VAV O SATAY g TN 5 & Iagas Jae & ol €85 e g b5

ol 1330 ROC i pj prdaw jlai ) ol 85 olime ooy Vb (shls g 08 byl Jhe cppiae (s5Boy Jho 18 S Aol
Ohlow 3o 9 Sye dlge Lopd miin 5 Al dej ) il Jde sS4 W 91 1) godie g paw (ppiin Je
Sl glie parass ) pogad 4 g Cedlw 0jo b lasije Cliind ) ol (900 St 0hag acudlye 5w )3 bog5
sl )93 2 (2T Cormnl Sl X598 00 (g 0sbbrey oS (63181 4l

Trees ANFIS Naive Bayes, taise slaJio ( duyim (giidiwd ol (bcudlie (isy dogy o)l 1051g auls
SVM AdaBoost Random Forest 1NN

):\n)j:b\)uﬁﬁa)ff:)l}aw): @ﬁ%sjumﬁw&i@uug,@.w.cw Sme dge (6 b (gugs MEgdex d mn (g ks :éb)lo
A=Y AR S S5 s St ey il alzes o s s (Sladl e jiSu

Ol el S 0l S (S psle ol (adln 53 (g p s T oSl 53 ¢ S5y SGle 5l lidiond S (o8 5mn s A )| (il IS
Ol 0l el S (S o ke olnils ¢ b g 03,8 Ll o3y Sl o b gl Y
Ol ele S (0l ST (S psle ol (Dl 53 (g procisT odSCim 53 ¢ ST 5y SGley il it S pm ¢ S5y SGile 581 (51,575 (5 meils X

Ol 0l S slab o 5 3 o3 () doblb o 0dSC1S ¢ 5alST e ¢ g ¢l Bl 05 1S5 (g gmtils ¥

. . . .x
S A 4 dge 1 o SN g3
(S Sl pil Dot S e e 53 25 3oty T oSy 0l S (S e olSiils wd s w5k L b o3l (shinl c0le S 13T
« Email: MahdiehMontazeri@yahoo.com FEYARYOF S 1 led o lade


https://jhbmi.com/article-1-360-fa.html

[ Downloaded from jhbmi.com on 2026-01-30 ]

Ol Se g (g ko

2529 SRCWSl po (WiSY )3 (St ) NowigR ammas

Jao b g Sledol 1y L 550 s b Juo 5 99500
Loy oglds a3 5 500 bj)l 5 awmlie (L3
@ G | adllla 3)90 Juo 3 Jolbs Clyoss g9 s
Sl plolis Jto (63)lge cdmd 0 Ui (b Jio
oAzl (VATV] (S g (Sbjy pglad > il
Al g gaand VY] JiSw 59, 5l lsylon j8055
I re9Sye iwe 9 Fomels bawgs (Sob il (gla Sk
i 09,5 gl 503 gl

Sosleex sl 03580 wogllas (sl bg, 36l g gopm L
oplio)len iz 4 ohlew 2959 5 U (> dmodls
d919 pBn 108 pasle |y o] dinge g Sodo g e
ol zob olej b glwslon cilisee slaise & ol
g UPibp il Bpo o) g 2dg (e g LB 2o
2 Py @ly G Glapiusw 3 (Sbj Gledbl 0y
ks & gole (Sl slowy Modgh i S 2bml L & b
S daoy oo S0 Sl & SleMbl 035 5 (Bl 4o
Pdier ol 58 Slew Blgw 4 @y (o yed S

oo ly 2l (oygle oyl 4 o)lil soo0 4 aS mlie &S
wod o o3by slagby) 1yl wwd )5 s dlod ez 4
Lz ey aiwd 0 glsel pgw atws ()bl ipgd
e (dly (BLy laghy) Sl Jg) ames > gladsye
ICU (Intensive Care Unit) 5 Loy cwlil jlojose
@ Ysore Johio oly ccbobe, [YV] aiS o ool
oy ol Ll YY) 00,5 o dwbre il b 1Ske &jgo
ICU 5 cwldl floj e duwlne (gl (saio g o3lo jluws
[Y0] 295 adllae )5 ySan 5 GArGeS” (psb 4 il
Alwd WLl oo 0058 0l 05 b yigy pl 4SS &S 15,8 cul
pm)Sy Stmcd wle ool oy, Jold g
s Freitas [Y#] wsbie Guiblsss ohad gom)S)
b)) 56T el igmnsS) Jo 5 VY] slaslllae o o) San
s 0505 odlitwl Cuoldl ylojiie 0AS puni jusie i
b 550 bl pliwjlon £95 9 Gond £98 o 3l oL
ol s 8 0yl (gl gy Wl Hlen cuoldl oy e
s Sy APACHE Jlo plgie o aiilie (39
VAL Jlo 50 9 03,5 Z4kas VAAY Jlo > &S Cawl (20 yes
& [YA] APACHE Il glyie o o a8l isly 45
33,5 gikee 355 SAPS (w005 g el S 3 el 292
gy 3l (Y] oKen 4 Le Gall yaay Jl s o
903 03litwl SAPS I drwgs (g St

oMo
OB 4 bape bpliojlen 3 jesS e (liwe o yide
S &lisy Koyl odoxie VLI 3 b e o3y (slacudle
S Ngdie nd ohy sl (iSu » slen (ske
S dail 3gas b ZA=70R 31,31 ol yi09eS po e Lawgie
I¥=3] 18l e Jlo 3 Sy

2 byl S gleslan oy el i
Jle 53 a0 (pl &S bl o o oDl Gisu o dje
039 ;Y5 oo AVIY 3gan 1S40l sdoxie WL (> Yoo
slodnia ZVY/Y dgs ohg slacudle (iso abje .ol
DAL Mg 7155 5 o oDl Gpume ¥ 5 e
1¥] a8l e 15

0u 5 Hlew Cwlll Gae 4 (ool e U e oyl
Ble Jd er & [0F] 25 0 p ohy slacudle
Loyd g phlew Colll Gae Job gty > Ry B
sloyie Adb o ohrg slacuBlye (A0 5> a9 Sye 3)lge
2 gl cwll Job o hlen y095 50 i 3 2955
e e 3 S0 & 3l 32 oy lacddle ise
wle ol puite bl o U] ot ) 3liol yal ol g
ot i S (LS Ol drpy e (o
PCO2: PCO2 «pyopl ey Silod copmlty ccosdd] S'5lS
[Y1PH, Fio2

syl eslaiwl b cguns igh (pdl and wix j
Canl 03)5 1y (6550 oula (Sjy 5> Miadigh (Sl
deus oo Ml ool 4y Mowigr (piumm [A-Y ]
Gl Sadgr slajlisy wlie ola)ls) wilg o oS
(S8 ganld (gilwand wiomg s Sy e
5 xSl ol 4 Gse gl oludl (Yl (slaoged
2l 4l Plas Jo sy SVl 5 Ll canS bl
kol Gaa b (S35 > (sgias (hgr o p)l [VIVY]
SleMbl oyl oo alblsyl g (S5 cleMbl U1 g yojlby
Dol Sl oyl 4 el dogpe S oslil
» bz sbpivww 3Sles I ol a5 b
Ser w8 Gl (S dhe ol g (KB
Cool aglon pasuts 5 oLl (b3 ) (eghan
i oolaiwl b paswis sl Jde Jold 5,8 opl [YF-YV]
Hodgh (lapiams § (4050 (65 maoal il gla b,
Shdbse Glops o i elely s pl abl o

03> yamolS” & leMbl pl Giolin o5 a5 5)se i

)R] Journal of Health and Biomedical Informatics 2010; 7(1): 10-19


https://jhbmi.com/article-1-360-fa.html

[ Downloaded from jhbmi.com on 2026-01-30 ]

Jg‘ b)w chJ'JZJb 0,93 dyaa )LQ;}

S 3 Comnd § 9 CeoVlaw Silo y9di] dloxs

S e lyis & G5 Lader plugw 329 pic @
2 gy hlan ymegSye dlse dopd [aids
35S 3 oy slacudlie iz
Ol wd & ol e e Slb @
Jo b g 8ot SleMbl Joss Y piyillas]
Dilose puge 1y (Jad s o)lisl odomy Jlosl (5l
g bole (byd (JpuS (S L Uy ol
ol 0 Ly glojglons ool (b5 bl 2 9
Sodgh i (Db 4 Gimgh ol Baa (plpl
23S e Dlge Jopd i Caa il Bhie n e
WFSE g oky glacddle iSu Loy olles
oAl & S ly ouie dedgr claplunw
Jsb (it cae Slllas Lol il adly dnngs bas)las
0550 3 Loy hlews jesS e d)lge Mo yd g (g ke
sl 00s ()15 (55 (slaie Loy (slacudl e

099
yles 69y s 4 el oabaiio dalllas Sy adllas ol
2ol dd Glislo 039 slacadlye isu 4 0aiS annlye
o Sl (gl 00d 0035 ih e A5 plox]
i ) Logyi hlew ye9S po 3)lgme doo)> (e
aass YU Jold (gt ol 53 0hg (slacudlye
S 3 ey hlosw i @ Jo-bo L lasye
o=l 0yt g pamasie (Sl g 05y slacudle
oy 3,51 Ly diabin oygliia ) oy 1) ] yoguas
Loy hlon ysogS 3 duoyd (st 2 P sl el
sl yiahl phe byl g oy (slacudlye Gisk ) (6t
Oromen 9 9S50 (| ) pS el pogad > (SeilS
2929 o S Blpy Cales 3 Nikd s gl b 42
5 >k ohlen yee9S o dmo)d (St 9 LML
o=l e oad (b lile s (Y JS8) 235 gjlwesly
aledbl eod caa 5L 350 slaodly ()9l>,5 (gl jslais
b ool 0y slacudlye 5k )3 gyt bogy ol lew:
Sdiy 93 i g (aadS (gte (cyp poll 2 )l Rle
Cdpp g g Jold il Gliwylon )3 &5 0)3 9 jaasiie
Jold g 08 2Lk aitn plo ) (SB5 ple oSty (ale
sloail g oe loalis gloay SS90 Sledbl
9 o Jobid slow SdlSges wledbl g (Sls1L

ol Gle dwyiw ok & [YA-FY] pow diwd i,
JETLI Vvl PP SV ARV JES L A1 & fl IEPT R T v
Shedlaw o bl o SHip )l sloodly oL jd ol
Os)S) 9 ras sbaSid () I [YOSF] Clllas
oas o3latwl ICU 13 yrog Sy i yolate & Sitwd
SVM 5, 55 cob Ribas (adlae o .ol
Caws syae 3,5kes (Support Vector Machine)
ol plsl dallas 3 loj e ,d 3y APACHE I
ANN sl sai ol [FY] oKen o KiM lawg
P03 i & Camd (g 3)Slee DT 5 SVM
3ol )b ICU ks 55, » APACHEII
05 )S sy A Caws wae a8l 3 Slee [FASF] Glalllas
—OYSY] S cldllas jo ol sid ool lis Seiwsd
ol 03,5 <ol |y SVM g was &S 0 5,Skes [0+
5 cwlll Cae Job w1y [0Y] Das 3 McCoy
0390 odlil (5,50 (il (slo g I egS e e
Ll

S sl (Blai Jlgy Koy b izl pilee atwd
ool b9, COXIAN g, [0F] A5 o odlinl &Y 0
Ode jl doled gy ol 30 08 o )8 dtwd pl jo oS
Sy S olyis @ Gliwlon )3 Hlen Cll ) atugy loj
Syl pllen &5 Gy U jlan & (5 ol )]
Oblen ol plojose Juo (dly (byd (glal>poni
SH[oY] o)Sea s WaNg adlae ;5 .l 03905 o3l
g5 4« Time Slicing Cox regression s,
i lp Ak e COX regression  asbaswys
ol 03905 03zl ICU )3 11095 50

o b dedgr s S gloodly 5 b
o 3 by Ghlew pesSpe dlge dopd miie
b § (556 Sl bawgs K5 o 0y slacudl e
s S B [OA] ASL aelg e b by ke
Gl oI ST selgs 5l aS o3 il o0l K ol
S ojle K 6l oS- 3 oasls el oas S0l
Alwgu tﬁl” é—’lﬁ-’ 4\1...,»9 & L)T N Y e &S 0dg oK~
oes hb Gygps & LYs des jlSlad jasie
:.))5 a)L.u‘ .))lyo L)’I £y uly ) wau.o RS I) (et

Journal of Health and Biomedical Informatics 2020; 7(1): 10-19 VY


https://jhbmi.com/article-1-360-fa.html

[ Downloaded from jhbmi.com on 2026-01-30 ]

Ol Se g (g ko

2529 SRCWSl po (WiSY )3 (St ) NowigR ammas

alyo (gl lmodly (5505,5 Ca 5o JI58le 5 o L lojon
S o 3y Atd (S5 Madigh s (b))l 9 (b
3Ll 5 185 93 (bjeel Jgmasmo Ayl aseus (jad osle]
pMel 1) 563 i aseus cpl 090 dasMo 3l Ly oSl
el L) Ll ol il (objgel Jpame 5 903
pamasiie ISy 1l ye I8l g L g 2l
53l 15 Jlaw D+ 393 M s )5 5
20,8

Jebodon o Can 9 €8)5 ©jge piY S ngin g
Nles 5l g (ANFIS) (o395 Juo 5l oslatul b gl
YA hly oaly oL ! s edlizul Yoo asens Matlab

W0l i Y Jadn 0 &S Ml o (ghlow (e pxie

o oasd o b oledbl 1 asis Gingh cpl 5

)‘ odla_wl 4 d)l_u 9 A ool uwl u‘)La.u ‘_;(.w); DJJ9)9:

oy ol 3 ohlew cosr 1 0g0 hlew (cusd (slaodls
Dy dJLo)m 9 L>9.o.>u l.asoJJ”,;

w PaCo2
BET3 P02 _ -
) ArPH — =
Age - Na(mEg/l) [— =
Sex | — - K(mEql) — -
From Ward | - Ser/Cr (mg/dl) — -
Time of Stay HCT (%) | — -
Urgent Surgery — »| WBEC (total/mm3) (in 1000s) — -
M. Ventilator — - GCS
Output
History of Hospitalization — -
Time of Stay in ICU
Weight
DC. — b
Height
Predicted Output
-0 - -
MAP-mmHg | - ‘ Submit |
HR /min | _ .
‘ Edit |
RR /min |— -
| Save |
F102
Serum HCO3-(mmol/L) |_ . | Search ‘

Design by: Mitra Montazeri. mmontazeri@engz uk acir

D oy Capmis

o2y slacudlye (isu 3929 Jbs a cadllas ol
g 2abo gliwylen ) gle)S (S pole ol (slog s
DA 53 39290 (hlen (Sbiy slrodsgpn Sl Syl
Shlon slosigy ol (gl dnole o (S Sl
oo WYY L WA gl Sl 0 a S 00 )3 s
ol S ledgs 6yt il b lan 03 (slacadl o
diged dax 090 dgazte > 4y 050 3)50 De v D> 2oy
bk sl 5L 0500 (slaedly LS plosl (6 pSWged cdrols
A (6918 Ltmgiy dmsle lew slaosigy I utns
Lysl odigy s 5l b (55913,5 (claodls 5l odlatnl b wiww
5 B ( S g Comlus )5 duslde jloy 0y 40 ol
4255 (bl g dnelxe g Sy (goxie ) paw
SR GBI S Ca et Ay g ()b Jolye
PS4y by S 6 5 pre slojal)ly alulis
Sdiy 99 L yme 950 3)30 Lopd i 53 wRe 2)lge
g 45 dnbas ohg sacudlis cudgld b (Ldorn paasiie

ID |Name Family| Age | Sex | Fro.. Time.. Urge.. MVe..| Hist..|HCO3| Pa02 | T-°C | MAP | HR | RR
start - - - - - - - - - - -
221675 .. == wij—t= Ede y Fem o ER + TYesie Yesy NO + -2 236ty 13y T0w 12 4|
221227 P s You » Mal v ER « 1Yeiw No » NO & -1 136ty 13y Tlw 12 1
221441 bl oy Adl e Fene ER TYesw Yesw NO « -1 138 110y 70w Not »
220755 = e you v Malh + NSF+ 1Yesw Yesw Yesw -1 138!y =>1y 70+ Not» I
220884 =23 Ao Midiy Feme OR & ZYesw No v NO « -1 136ty 1My Tle 12 4
220780 A= =4 FEldey Feny OR & 1Yetw Yesw NO « -1 136ty 13y 554 12 &
221337 3 P you» Mal e ER « 1Yesw Yesw NO -1 1 36te T0+ 110+ MNot«
213739 Lajeas 3512 you v Mah « ER OYesw Yesw Mo « -1 13ty 13+ 70+ Not »
212439 £ wH Eldey Fenw OR 58 Yesy Yesy NO -1 <136ty 13y TO0 4 =54
213528 s A Midt » Mal v ER 0Yesy Yesw NO « -1 136ty 50 y Tlw =254
212833 8l de S5 Midi» Mah w Not » OYesw Yesw Mo w -1 -1 3ty 110y 70« Not »
212933 S de S5 Midey Malh o Not & OYesy Yesy Ho + -1 13ty 110y 704 Not »
213741 jue  ax Chiiy Feny OR « 0Yesy Yesy NO & -1 S136ty 0y Tle 12 4
213542 125 & AdL » Feny ER « 0Yesy Yesw NO « -1 136ty Tly Tlw 12 &
(213085 & U Elde v Mah « OMFw 2Yesw Yesw Yot -1 -1 3ty =21+ 55+ Notw
214874 ches Elde vy Mah+ SR + BYesy Yesy No + -1 13ty 13y 704 Bty
187222 e J= A Elde » Mal v OR TYeiw YVE5w VESo -1 136ty 110y 11w Not »
215225 4= Jir Adie Mahy OR « 1Yetw Yesw NO « -1 -136tw 110y Hot » Not »
215321 e b Mid v Mah ~ OR 1Yesw Yesw Ho « -1 13ty 110y 40 » 12 »
215209 125 J== Agey Fenm s NSF o TYesiy Yesy No « -1 136ty =21y Tle 12 4
(225308 fitm sy eas Age » Mal v SR TYeiw Yesw NO « -1 -1 Not v 70y 70 Notw
220588 =3 1= Adle Malw ER w 1Yesw Yesw NO w -1 -13te 13~ 70w Not »
221179 Ma Sy Adi y Mah » NSF - 2Yesw Yesw Mo w -1 13ty 11y 55+ 12 »
221179 =y s Chily Waly NSFy JYesy Yesy No « -1 136ty 0y Tla 12 &
221180 .. 2% £ Midtw Fene ER « IYVese Yese NO « -1 136ty 13y 554 Not
221160 2l = Mid v Mah ~ ER « GYesw Yesw Mo « -1 13ty 70y 554 12«
221112 2= ‘2l Adoy Malw ER » IVesy Yesy Ho « -1 13ty 11y 0o 12 4
218785 —het  fijia AdLy Mal v ER + 1Yesw Yesy No v Kl 139ty 13y 70+ Not
221734 dppms Gjea AdLy Wal v ER w TYesw Yesw NO « -1 136ty 13y Tlw 12 &
221516 g4 M=y Elde v Femw SR« 1Yesw Yesw Mo « -1 136ty 13+ 55+ Not » -
] . »

‘ ICU Parameters Prediction ‘

vy

ICU i 3800, slod 1) S8

Journal of Health and Biomedical Informatics 2010; 7(1): 10-19


https://jhbmi.com/article-1-360-fa.html

[ Downloaded from jhbmi.com on 2026-01-30 ]

Jg‘ b)w crg.?.é.h 0,93 dyaa )LQ;}

S 3 S § 9 Sl Soilo 59851 alomo

0319 SWCWSlp0 (Widy 35 ol lont ;09 g0 Gl 3 Landuid (Gl paie 1Y Jgua

2P S g9 Solowr QS i £99 e S
Input Age \
Input Sex Y
Input From Ward ¥
Input Time of Stay ¥
Input UrgentSurgery o
Input M.Ventilator 5
Input History of Hospitalization v
Input T-°C A
Input MAP 3
Input HR y
Input Art-PH )
Input Na Y
Input K W
Input Ser/Cr V¥
Input HCT 0
Input WBC \$
Input GCS s
Input RR YA

Output D.C Q

Canyd g 35,15 3l5 Cuto 09,5 & & ladigas 4 =TP
Canyd g 35yl 3l ke 09,5 &) &5 pladiges 4 =TN
5 Wb 3l Cute 095 4 &5 gladigas 4 =FN
Shdil e lgis 4 008 bbby bl

Lloss

o TP
Cudo Cwwyd = P
FP
oo (S cr N
TP+TN )
= (S odwd 8
P+N

sl Gl e S sy g dals nbe Jes
Pl (JoSo dsgazmenj 93 4 Wodls 31 Jold (gpn 0
5 (shigel slosly) Waasgazmanss ol 5l (Ko g9y p Jeloo
Caol (505 s gosme (laodly jl oslaiwl b Juloo  oxiwylael
(SuSly oSy (stalofl b (ot lizel (glaosly)
g plonl calisee slafldl b b sy (ol Jos

D9 go 48)5 (:0be b omiw il @l

e T

eldigel dlasd & (abdiwd o 0 S pl 4 dag b
sP Loy myl Bl ke g Cute oS 4 &S
D)5 ol ) 25 s plgie md e silei N
laladl g )l Bl e 09)5 & &S gladiges 4 =FP
Sload ganaib Cote plgis 4 0ulS ubadb bug

Cdd ppodi @
eylsl e b oyl €8y e (6l
o B A gy e yliel 0 eolatwl (6,08
&l byl gy SO ogbe shel g5 (B35
degezme Sy 9y p bl Jobs S gl WS o et
ol b590] glmodly 3 Jitume g paesi o ojl0] ax 1 o3l
P ojlul ax U Jlaisyge Jde dad astie U 2yS o )8

Journal of Health and Biomedical Informatics 2020; 7(1): 10-19 V¥


https://jhbmi.com/article-1-360-fa.html

[ Downloaded from jhbmi.com on 2026-01-30 ]

Ol Se g (g ko

2529 SRCWSl po (WiSY )3 (St ) NowigR ammas

wges 4 S5 (oBigel Wged Bl gl el 03l
ol LTy (sbigel oo plam 5 S oo 3listal (xe (1905
b lase dhold iges dix ST o iy ohjge] digel
Jre 3 g e odlitul Jol diges I s iolejl asges
sl epsilon g s)ls 15 Y gy (Shoe el SVM
ol odi mabas IE-12 9y (Wb i 1) oo sl
odlatwl [OV] (glales x> dtwn walllae (pl > dlus &b
e fe o) g9y (W5 s W) Jood yielily canl oas
ol 0045

I Jols ls g Sl Tal 6pS3h el Jio g
Sl Jae & o opl il doME Y Jods 0 Jae & pl sl
Spded CB g S|y goxie ) g damlus (Shy
ol 00 Ay )Mo 0y (swyp B 5 5 BAD duwlde
(ANFIS) (636 g5 cpsle Jao (gdidiod cds s 5l o
Gl €8> oy YL gyl

Comd ANFIS Juao s o> Joso ol 15 &5 yoblon
it Sy e i o 5553 (il Jia B &
by gandiwd Slo /O U+ polie STy Hlaged j3 .55
Gl Jdo NS pazeis siaily Slo VU /0
25 lae 3 Glee 1y YU Glal & oliws (3 cuddse
g0 Ao
S an bjgel phamw Ban pl > eoligS Blunl
s el ol oo (S psle ool 8
lely ol lwjlan g > ICU iz (LSS
o bty g OS5 w cnl Glbbre 5 w38
8l o oS (S5, pole S5l ynly ol ICU
s 53 5 potn g &y s (5] 20y Sl
P (olo 33,5 (g3lilely 5 cuad )9S sl o S
ol b oy 4 oS ol8l) oS (S psle slaolasly
ol e 3o Bl o ol b (amslce bloyl ) s
g ool alde pomen anled odliiul (Bjsel
ged 03lisl Lol oy 03 slaise ¢l Gl

b dujay o s clodly (gyglaes o5 olKin
pasd B a8 8 claodly b ooad Wbl olusyd Sy
sliel Gl ooledid (Bg) D D9d (6)9d el
2 b okl oy o g9 5 Y K gy 5l s
ol ) Ngd e 3l dcgeme s K 4 laosly 4Y - K oo,
b K1 g omylasl gy (S0 )b jp cdsgermen; K
9 S L K Jlgy ol digyiem S84 (S0l (gl S0
@y b o g Ubisel gl sk K BEEs laedh ac
Lk onl ams (SOl Coled 53 gy 00,8 4 (xiw,liel
Al g oo 0035 0 (2lod (eSS S lgie A o Like]
2,5 odlil @l oS5 lp o slaby, jl Glee
ol Y-V (s (xoliel I Jgeneysboay
D90

Caolg g ol pl 51 &S Heblen (g (SO gy 5
AuSlS e (Srwylel gl odly I SO dlsye a0
M ply k (j &S Cwl Y -k o9y ole .’.‘5‘9 »
Slawbre a5 5l hgy ol sl o 48,5 s o laedl
2ass &y omtayliel g (hjgal A0l )3 15 fcul dsap s
D9 oo S (63b5 Hlom

SOk S0 3,Slos
Sx5b onile Jao O b (sibyy Jae ptegk ol 3
JANN, Trees Random Forest [Naive Bayes
Trees (cauain Jio ,» .0i awslio SVM AdaBoost
Sl g ond 03,)8 4 L3 sl Random Forest
Jodiwd AdaBOOSE Jse ;5 g ol + 9 Ve S A Ges
Slyp oy skl 3L . (oY) Decision Stump a4l
P oms Vg Ver Dl ol 25y (g e
Do oo cdy il Naive Bayes Koo (sandils
b ganail colo plRa > e o Shy Gl o/
alols I AINN Jao i odlitul yao higel sladiges

)0 Journal of Health and Biomedical Informatics 2010; 7(1): 10-19


https://jhbmi.com/article-1-360-fa.html

[ Downloaded from jhbmi.com on 2026-01-30 ]

Jg‘ b)w crg.?.é.h 0,93 dyaa )LQ;}

S 3 S § 9 Sl Soilo 59851 alomo

SVM AdaBoost INN Trees Random Forest ANFIS (Naive Bayes Juao £ 5 Shos 5l Jools gl :¥ Josa

) Nedied Jow SN wd B

Cuwlu> ST 39

-SRI Se My S g ) e

Sl
) ANFIS AY/SVYD < [AVEF Nigee <JAYYA )
\ Naive Bayes MIYSYY Ay -¥¥s -IAVE +/vave
¥ SVM AAsey /20 -Iyos JA-Y Niars
¥ INN YO/B0Y Y -/AsA DA% -Ivos - /OA
o AdaBoost AY/\S¥Y -[a5 .Yy -IAYY -Ivev

| Sebiee Smptn obbroy o5 il Gl Sl
el l3)95 52 (Vb Comnl
sl ySos (5516 9)95 03 i 25yl Job )
1) 55 ey JB
ool Miowigh 3,59, S5 @
Gl S el bl e
&yl csgs
sm3i0 ) el 5 Slas g sty )70
b e 23l (5 (glacyalad pas Sible Ul @
L) sl e
s odigee gl b dlels jaastie ool Jolss @
e ols Ltales o 4 gl lusl s @
0815 38 U] o 5l 4l ol oS #
Ao
s 3 Jlazs] SYMI | dla 53 plSioezal o
Ban b elatings b (g9 32 5)B 3l @ 6500
S oSee Sl SosS sl 4 ol
JENE S BEA

&l (o)l
Mas 48 oS Mulaie gyl (Blinng dhwgint
D)5 3929 pole iagh pogad 3 (e

References

1. Angus DC, Linde-Zwirble WT, Sirio CA, Rotondi
AJ, Chelluri L, Newbold RC, et al. The effect of
managed care on ICU length of stay: implications for
medicare. JAMA 1996;276(13):1075-82.

2. Wu AW, Pronovost P, Morlock L. ICU incident
reporting systems. J Crit Care 2002;17(2):86-94. doi:
10.1053/jcre.2002.35100.

S 5 Aol 9 Sy
oS & baye bplilen 3 g Sye oliee i
Olwylow 03g slaculys isw bl o ohg slacudlye
ol liee o oMl i )3 anjay slagise S
oou 0 Hlew Cwlll a4 (b s U agie
A FIB @le S (pod 4 035 0 pohg slacidlpe
ojy Sacudlye (iw ) ye9Sye 3)lge hoyd (dnia
Sl Seplgs a4 Sbegl ganadl byl il e
crl 25 i ) b Rl sl paeds S8
$3Bgy Medoh pluw S (ilwodly 9 (b 4 Giagy
i 2 Logy hlen yegSye 3)l5e Moy i Ca
2 oo cpdy &S olasudes iy e oy lacudlye
slasaind Jold cul a8\8 )1)8 oolatwl 350 yidg} oy
Trees Random Forest Naive Bayes, ANFIS
bl p a6 opl .6 SVM AdaBoost AINN
e a5 il byl Shy 9 <8 wumles b )lne
Ao oVl Gl 9 w3 bl Jae cnyee ANFIS
ANFIS i Sy povie pj gaw Hla el cés
ANFIS Jio 5,5,50 10 )y poie 5 pdaws oy i
2 by hlew jegSye lge doyd miin dsej
Slidos > yal ol D9 o0 dedidin g Sacudlye 1o
Bl parads  egad &y ol oje> b by

3. Young MP, Birkmeyer JD. Potential reduction in
mortality rates using an intensivist model to manage
intensive care units. Eff Clin Pract 2000;3(6):284-9.

4. Halpern NA, Pastores SM. Critical care medicine in
the United States 2000-2005: an analysis of bed
numbers, occupancy rates, payer mix, and costs. Crit
Care Med 2010;38(1):65-71. doi:
10.1097/CCM.0b013e3181b090d0.

Journal of Health and Biomedical Informatics 2020; 7(1): 10-19 V5


https://jhbmi.com/article-1-360-fa.html

[ Downloaded from jhbmi.com on 2026-01-30 ]

Ol Se g (g ko

2529 SRCWSl po (WiSY )3 (St ) NowigR ammas

5. Rapoport J, Teres D, Lemeshow S, Avrunin JS,
Haber R. Explaining variability of cost using a
severity-of-illness measure for ICU patients. Medical
care 1990:338-48.

6. Rapoport J, Teres D, Lemeshow S, Gehlbach S. A
method for assessing the clinical performance and cost-
effectiveness of intensive care units: a multicenter
inception  cohort  study. Crit Care Med
1994;22(9):1385-91. doi: 10.1097/00003246-
199409000-00006.

7. Rapoport J, Teres D, Zhao Y, Lemeshow S. Length
of stay data as a guide to hospital economic
performance for ICU patients. Medical Care 2003:386-
97.

8. Abbasi R, Montazeri M, Zare M. A rule based
classification model to predict colon cancer survival. In
1th Afzalipour International Medical congress on
Pathology; 2015 Nov 25; Kerman: Afzalipour
Hospital; 2015. p. 19-20.

9. Afzali F, Heidari Z, Montazeri M, Ahmadian L,
Zahedi MJ. Futures studies in health: choosing the best
intelligent data mining model to predict and diagnose
liver Cancer in early stage. Journal of Health and
Biomedical Informatics 2015;2(3):133-40. [In Persian]
10. Madadizadeh F, Ezati Asar M, Bahrampour A,
Montazeri M. Liver Disease Recognition: A Discrete
Hidden Markov Model Approach. 3rd International
Conference on Science and Engineering; 2016 Jun 2;
Istanbul, Turkey: Vira Institution; 2016.

11. Madadizadeh F, Bahrampour A, Mousavi SM,
Montazeri M. Using Advanced Statistical Models to
Predict the Non-Communicable Diseases. Iran J Public
Health 2015;44(12):1714-5.

12. Madadizadeh F, Montazeri M, Bahrampour A.
Predicting the survival in breast cancer using Hidden
Markov Model. 10th International Breast Cancer
Congress; 2015 Feb 25-27; Tehran: Shahid Beheshti
University of Medical Sciences; 2015. [In Persian]

13. Madadizadeh F, Montazeri M, Bahrampour A.
Predicting of liver disease using Hidden Markov
Model. Razi Journal of Medical Sciences
2016;23(146):66-74. [In Persian]

14. Montazeri M, Bahrololoum A, Nezamabadi-pour
H, Baghshah MS, Montazeri M. Cooperating of local
searches based hyperheuristic approach for solving
traveling salesman problem. International Conference
on  Evolutionary = Computation  Theory  and
Applications; 2011 Oct 24; Science and Technology
Publications; 2011. p. 329-32. doi:
10.5220/0003675103290332

15. Montazeri M. HHFS: Hyper-heuristic feature
selection. Intelligent Data Analysis 2016; 20(4): 953-
74. doi: 10.3233/IDA-160840

16. Montazeri M. Intensity adjustment and noise
removal for medical image enhancement. Journal of
Health and Biomedical Informatics 2016;3(1):38-47.
[In Persian]

17. Montazeri M, Montazeri M. Machine learning
models for predicting the diagnosis of liver disease.
Koomesh 2014;16(1):53-9. [In Persian]

18. Montazeri M, Montazeri M, Beygzadeh A, Zahedi
MJ. Identifying efficient clinical parameters in
diagnose  of  liver  disease. = Health MED
2014;8(10):1115.

19. Montazeri M, Montazeri M, Montazeri M, editors.
Future studies in health care; a new approach in
intelligent diagnosis of liver disease by selecting the
best decision tree model. Second National Conference
on the Future Study; 2014 Feb 19; Tehran: Yadegar
Company; 2014.

20. Montazeri M, Montazeri M, Montazeri M,
Beigzadeh A. Machine learning models in breast
cancer survival prediction. Technol Health Care
2016;24(1):31-42. doi: 10.3233/THC-151071.

21. McLeod R, Schell GP. Management Information
Systems. USA: Pearson/Prentice Hall; 2007.

22. Zwass V. Management Information Systems:
William C Brown Pub; 1992.

23. Turban E, Rainer RK, Potter RE. Introduction to
Information Technology. Vietnam: John Wiley &
Sons.; 2005 .

24. Nguyen TP, Ho TB. Detecting disease genes based
on semi-supervised learning and protein—protein
interaction networks. Artif Intell Med 2012;54(1):63-
71. doi: 10.1016/j.artmed.2011.09.003.

25. Heckerling PS, Gerber BS, Tape TG, Wigton RS.
Use of genetic algorithms for neural networks to
predict community-acquired pneumonia. Artificial
Intelligence in Medicine 2004;30(1):71-84.
doi.org/10.1016/S0933-3657(03)00065-4

26. Montazeri M, Baghshah MS, Enhesari A. Hyper-
Heuristic algorithm for finding efficient features in
diagnose of lung cancer disease. J Basic Appl Sci Res
2013;3(10): 134-40.

27. Ehtemam H, Montazeri M, Khajouei R, Hosseini
R, Nemati A, Maazed V. Prognosis and Early
Diagnosis of Ductal and Lobular Type in Breast
Cancer Patient Iran J Public Health
2017;46(11):1563-71.

28. Jiang J, Trundle P, Ren J. Medical image analysis
with artificial neural networks. Comput Med Imaging
Graph 2010;34(8):617-31. doi:
10.1016/j.compmedimag.2010.07.003.

29. Montazeri M, Montazeri M, Saryazdi S. Eye
detection in digital images: challenges and solutions.
2nd National Conference of Electrical Engineering;
2016 Jan 19; Esfehan: Islamic Azad University of
Khomeini Shahr; 2016.

30. Montazeri M, Nezamabadi-pour H. Automatic
extraction of eye field from a gray intensity image
using intensity filtering and hybrid projection function.
In 2011 International Conference on Communications,
Computing and Control Applications (CCCA); 2011
Mar 3-5; Hammamet, Tunisia: IEEE; 2011. p. 1-5. doi:
10.1109/CCCA.2011.6031433

31. Montazeri M, Nezamabadi-pour H, Montazeri M.
Automatically eye detection with different gray
intensity image conditions. Computer Technology and
Application 2012;3(8).

32. Ubeyli ED, Giiler i. Improving medical diagnostic
accuracy of ultrasound Doppler signals by combining

Yy Journal of Health and Biomedical Informatics 2020; 7(1): 10-19


https://jhbmi.com/article-1-360-fa.html

[ Downloaded from jhbmi.com on 2026-01-30 ]

Jg‘ b)w chJ'JZJb 0,93 dyaa )LQ;}

S 3 Comnd § 9 CeoVlaw Silo y9di] dloxs

neural network models. Computers in Biology and
Medicine. 2005;35(6):533-54.
doi.org/10.1016/j.compbiomed.2004.03.006

33. Cheng TH, Hu PJ. A data-driven approach to
manage the length of stay for appendectomy patients.
IEEE Transactions on Systems, Man, and Cybernetics-
Part A: Systems and Humans. 2009;39(6):1339-47.
doi: 10.1109/TSMCA.2009.2025510

34. Awad A, Bader—El-Den M, McNicholas J. Patient
length of stay and mortality prediction: A survey.
Health Serv Manage Res 2017;30(2):105-20. doi:
10.1177/0951484817696212

35. Garg L, McCLEAN S, Meenan BJ, Millard P.
Phase-type survival trees and mixed distribution
survival trees for clustering patients' hospital length of
stay. Informatica 2011;22(1):57-72.

36. Guzman Castillo M. Modelling patient length of
stay in public hospitals in Mexico: University of
Southampton; 2012.

37. Freitas A, Silva-Costa T, Lopes F, Garcia-Lema I,
Teixeira-Pinto A, Brazdil P, et al. Factors influencing
hospital high length of stay outliers. BMC Health Serv
Res 2012;12:265.doi: 10.1186/1472-6963-12-265.

38. Knaus WA, Draper EA, Wagner DP, Zimmerman
JE. APACHE II: a severity of disease classification
system. Critical care medicine. 1985;13(10):818-29.
39. Le Gall J-R, Lemeshow S, Saulnier F. A new
simplified acute physiology score (SAPS I1) based on a
European/North American multicenter study. JAMA
1993;270(24):2957-63.

40. Kim WO, Kil HK, Kang JW, Park HH. Prediction
on Lengths of Stay in the Postanesthesia Care Unit
Following General Anesthesiai Preliminary Study of
the Neural. J Korean Med Sci 2000;15:25-30.

41. Pofahl WE, Walczak SM, Rhone E, Izenberg SD.
Use of an artificial neural network to predict length of
stay in acute pancreatitis. The American Surgeon
1998;64(9):868.

42. Azari A, Janeja VP, Mohseni A. Predicting hospital
length of stay (PHLOS): A multi-tiered data mining
approach. 12th International Conference on Data
Mining Workshops; 2012 Dec 10; Brussels, Belgium:
IEEE; 2012. doi: 10.1109/ICDMW.2012.69

43. Meadows K, Gibbens R, Gerrard C, Vuylsteke A.
Prediction of patient length of stay on the intensive
care unit following cardiac surgery: a logistic
regression analysis based on the cardiac operative
mortality risk calculator, EuroSCORE. J Cardiothorac
Vasc Anesth 2018;32(6):2676-82. doi:
10.1053/j.jvca.2018.03.007.

44, Xie J, Su B, Li C, Lin K, Li H, Hu Y, et al. A
review of modeling methods for predicting in-hospital
mortality of patients in intensive care unit. J Emerg
Crit  Care Med 2017;1(8): 1-10. doi:
10.21037/jeccm.2017.08.03

45. Silva A, Cortez P, Santos MF, Gomes L, Neves J.
Mortality assessment in intensive care units via adverse
events using artificial neural networks. Artif Intell
Med 2006;36(3):223-34. doi:
10.1016/j.artmed.2005.07.006.

46. Silva A, Cortez P, Santos MF, Gomes L, Neves J.
Rating organ failure via adverse events using data
mining in the intensive care unit. Artif Intell
Med 2008;43(3):179-93. doi:
10.1016/j.artmed.2008.03.010.

47. Kim S, Kim W, Park RW. A comparison of
intensive care unit mortality prediction models through
the use of data mining techniques. Healthc Inform Res
2011; 17(4): 232-43. doi: 10.4258/hir.2011.17.4.232
48. Dybowski R, Gant V, Weller P, Chang R.
Prediction of outcome in critically ill patients using
artificial neural network synthesised by genetic
algorithm.  Lancet 1996;347(9009):1146-50. doi:
10.1016/s0140-6736(96)90609-1.

49. Clermont G, Angus DC, DiRusso SM, Griffin M,
Linde-Zwirble WT. Predicting hospital mortality for
patients in the intensive care unit: a comparison of
artificial neural networks with logistic regression
models. Crit Care Med. 2001;29(2):291-6.

doi: 10.1097/00003246-200102000-00012.

50. Ribas VJ, L6pez JC, Ruiz-Sanmartin A, Ruiz-
Rodriguez JC, Rello J, Wojdel A, et al. Severe sepsis
mortality prediction with relevance vector machines.
Conf Proc IEEE Eng Med Biol Soc 2011;2011:100-3.
doi: 10.1109/IEMBS.2011.6089906.

51. Citi L, Barbieri R. PhysioNet 2012 Challenge:
Predicting mortality of ICU patients using a cascaded
SVM-GLM paradigm. Computing in Cardiology 2012;
39:257-60.

52. Delen D, Walker G, Kadam A. Predicting breast
cancer survivability: a comparison of three data mining
methods.  Artificial intelligence in  medicine.
2005;34(2):113-27.

53. McCoy A, Das R. Reducing patient mortality,
length of stay and readmissions through machine
learning-based sepsis prediction in the emergency
department, intensive care unit and hospital floor units.
BMJ Open Qual 2017;6(2):e000158.

doi: 10.1136/bmjog-2017-000158.

54. Pérez A, Chan W, Dennis RJ. Predicting the length
of stay of patients admitted for intensive care using a
first step analysis. Health Services and Outcomes
Research Methodology. 2006;6(3-4):127-38.

55. Faddy M, McClean S. Analysing data on lengths of
stay of hospital patients using phase-type distributions.
Applied Stochastic Models in Business and Industry
1999;15(4):311-7.

56. Golike N, Huibers C, Stalpers S, Taekema D,
Vermeer S, Jansen P. An observational, retrospective
study of the length of stay, and its influencing factors,
among elderly patients at the Emergency Department.
European Geriatric Medicine. 2015;6(4):331-5.

57. Wang Y, Chen W, Heard K, Kollef MH, Bailey
TC, Cui Z, et al. Mortality prediction in icus using a
novel time-slicing cox regression method. AMIA
Annual Symposium Proceedings; 2015: American
Medical Informatics Association.

58. Zadeh LA. Fuzzy sets as a basis for a theory of
possibility. Fuzzy Sets and Systems1978;1(1):3-28.
doi.org/10.1016/S0165-0114(99)80004-9

Journal of Health and Biomedical Informatics 2020; 7(1): 10-19 A


https://doi.org/10.1109/TSMCA.2009.2025510
https://doi.org/10.1109/ICDMW.2012.69
https://dx.doi.org/10.4258%2Fhir.2011.17.4.232
https://jhbmi.com/article-1-360-fa.html

[ Downloaded from jhbmi.com on 2026-01-30 ]

Journal of Health and Biomedical Informatics
Original Article Medical Informatics Research Center
2020; 7(1):10-19

Design and Implementation of a Fuzzy Intelligent System for Predicting
Mortality in Trauma Patients in the Intensive Care Unit

Montazeri Mitral, Ahmadinejad Mahdi?, Montazeri Mahdieh®*, Montazeri Mohadeseh*
¢ Received: 21 Nov, 2018 * Accepted: 11 Dec, 2019

Introduction: The intensive care unit is one of the most costly parts of the national health sector.
These costs are largely attributable to the length of stay in the intensive care unit. For this reason,
there are significant benefits in predicting patients' length of stay and the percentage of deaths in
intensive care units. Therefore, in this study, a fuzzy logic based intelligent system was designed to
predict the percentage of deaths in trauma patients in the intensive care unit.

Method: Data needed to design the system were collected from patient files from 2010 to 2012.
Then, the system was run using data collected from each file and the system diagnosis was
compared with the final diagnosis recorded in the patient file. The proposed neuro-fuzzy model was
compared with five other intelligent models. This comparison was calculated and evaluated based on
sensitivity, accuracy, specificity, and the area under the ROC curve.

Results: The accuracy of these six models was approximately 83%, 81%, 80%, 75%, 82% and 81%,
respectively.

Conclusion: The neuro-fuzzy model was evaluated as the best model and had the highest accuracy.
This model also had the highest area under the ROC curve. Therefore, it is recommended to use
neuro-fuzzy model to diagnose and predict the percentage of deaths in trauma patients in the
intensive care unit. This is important in health-related research particularly in allocating therapeutic
resources to people at risk.
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