[ Downloaded from jhbmi.com on 2026-05-20 ]

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

1Eoo 4"'57?"5‘,4":_}«/ UL;J/,‘;;A 0,93

S9U0010 31 ool by g 410 dngd diugy Juvo i1 f

"9 by e F7 1938 mad SICH ol ¢ Sl g5 Lo 3T

16+ [ANY Wil gy e 160+ /YT 1o b 30

b yliwylon Jlo (33,5 0 138,50 (cla jiso jl ailsg )l il o bl low ol Judne (Sudis 5 Jbo mlio d9aS oo
g WS Bpae fu)l glagyls sbj e o990 LI L Jlo Slol )3 q)ls g g Bpae oy pie Jd 4 & e
2 @be Cople dams 4 e dg>ge S0ALESS glaoald jl edlitnl b gyl Bpae o yin 1 (s 0 dnlse 5yl 2908 2
Wy Jo e Sln eSe o)oKy Blue il e 13 glSealy (Vb el Jud> 4 055 00 bl Loy
30,5 oalatuwl 5yl dups

B 5> g 2l Blaal olal SNl £33 (ggl8o0ls clain; s Elgil (g sl sabite adllas (] 5> 3 yg
Jdo 1)) gl 3,3 2l ysl Waosls Crystal Report jliéle 5 SaS b g 13,5 iy (Sl jlows leMbl pitns )3 ()35
MSE, )z wlol » KNN, SVM, NN, Random Forest, LR, Adaboost  ¢slSssly i i (slapi o ds
a5 oy Weka 8l s RMSE, MAE, R2

MY o /8) glajlae b oolas Ko (59, 5 (AYY ¥V «/YA) RMSE 3 MAE, R2 ¢l lxe L Adaboost s, 1z LS
G55 sl uno b o g, sl i e RIS (65t i 4 |y Lo fize 5 428 1y €85 (30 5V o Jao s & o (VAP
3 1y s picins 3 Slos Jimgh dlins oy )

Sl gy 3)90 Sloag) b b auglie > (Bolai S 9 ADDOOSE (29, sVl <85 I (S img; gl 15 S doestd
2 &S 258 o dlpiuiig il g,ld g bl lows e 4 11 SULS o (655400 1 cg)ld dpd Cupie (gl bl o | (08 Moy
S oolizul (gglS0aly 5l libggie slaisly cu pie

u.u)uaw dlﬁ&u)ﬁij‘ sd9l§b.)|.) ‘ulu»)l.o.u s9)].) :L‘bbjlg.}g)s

FOFAF A OF e (S S Candhes S ey 5 ales (5518 a00 1 enlizal b o515 4 atgs ke @151 tge B by OISl g3 i T Sln sS 1EL> Sl0

Ol e ¢ oDl 15T ol ¢ (Kg S3N ol g el s> 5 bl Solodst Sy pita 03 8 ¢ Sloys 5 (bl Sladst Sy e byl ol 87
Ol el e ¢ onDhanl 15T ol ¢ (Kig SU1 doml g ¢ oy 5 by Do S ite 05 8 5Ll ¢ Sl 5 blgy Silods Sy ke (g1 575X
258 e O al 1 G SNk 93

Slayd s (il Sl Sy e 0y 8y jrike sdSCils (p s 4l S cply UL 25 o Ol O lualy UL 015 1038

o Email: nasiripour@srbiau.ac.ir CAYFIFAOFY 1 led o ladse


https://jhbmi.com/article-1-645-en.html

[ Downloaded from jhbmi.com on 2026-05-20 ]

9415 A diats Jo &l

A5 o 61885y 5y Bpme Al J olislon 4 bsyo
[0] 15,8 05 41,8 5315y 350 aedly oyl &S

6380l laSuss jl oolaiwl diej > alisee (sla yiagh
Ole—is v sladllas > .l 48 )3 plosl (Sl pole o
Pl o=t (Srae o)y eV (Loli ot 53l
il g (Egan (gmas &S ugby ) 93 2D
S gy S yo AB) £ Joliie (ho) b dunlie ) (i
Dl g (mas 4Sd ) yie 3y Ses ol (L s
DP9y % Cemi ) 9l Jby (9,8 Gliee b > (Sodie
=75 slaodh Blgw 4 (HBlyo 3 9 3 LS pguye
Cabld dled (o> (og) 93 Ay Cod

Artificial Neural) csne uac laasis jl osliw!
aS el o 5l SLs ls b plssl ANN(Network
AULOregressive) as LS, aiwwendgd S o (1Siko
=t 3-Sdas ll> ARIMA(Integrated Moving
el ot 5383 1) o) Lo Glie Cunl 2B 5 039
ISy mae laass S5 A] oLldls
Carino )b yidie (gddiwd jolaio 4y gl iy slacs i
L (it dow do (bt @l b 0 )5 4 gy Ay
(2] o)L 5 Sadarina .sus S8 ol gla Shg
u—.’.9)|‘) QY?““M @L:)‘)b LSI)-’. |) L59|.§o>|.) L;lmﬁ.:.;il’
i gl e S ol (lis ol a8 Woges (g5lwodly
2 e Sloseal (38,5 )3 (inaiib by 5 prema
ol 03y SS9yl bylsL

39S sln o 5SS o o Mo & 25
ot Gig3 ol Ban )l )5dS (sla e ol
5B gyl pd (gglSoaly lacSusS jl oolatul b gyls 8 pas
ol Il sose e el jodite dy S5 ltalo S
SlacSuSS 5 ,SaussS glaosly 1 eolaiwl b piomad ol
2 4l gy Byae i sl Jle lan soSedls
il olen a8 golSealy aSiSS j ie Jio S§ &3l £8lg
3ol s e 3,8 odlatl gy> aws i slp o]
Slanlio ooty 5 5,8 Jlael |y (g i lises sl b,

EVR

9 i (S5 whe ooty 1 S lyie 4 e el
2 Gl (gD 4 oliwd sy 5l (S laglens loyd
bis 5 (oMo S 53 e sloylil 5l (S o)l iy
9. oo g Bseds i 9 el s Mble ol <)
Al jlaye5 5 (oM Lads (s (5 Conl ]
(AIMa-Ata) ULl il S Sloganss ol 1 &5 spsbo
Oloilw (somw j bl sLg)ls cyals VAAY Lo 5
g glacadle i g plie 4 Sl culligg
235 9 MRS (ol s 0 4295 00,5 (Bypno 4y
el s S 3929 45 2l oge ol )l plite
o g dnlw 1 Seo |y gyl Sloas ay o8l w s
wrs—ad STy dn pdye | (ceddae IS axrlpe i
Copds uiling Sl olojlw oBwd 3l e o (605 sl
)9S ) yogad 4o (> (S ) gyl e
Silwdiae 45 Gl (ol iiS sl £9d90 dnugi Sl
LS S8 byeiS pl ilo o bais &y Wl oo ol Cung
P leaiie g mlie sl LS (gj)aeby omizmen V]
slegise g plulon Copte ) Sl (i balio o
Y] a8 o Wl

Lo gl loss 5 ool 5 oo sl Sl (S 4B lo
o4y 1) gl Bpae anlp p oyl g JpuS 48 Al o
9 91> Bpan ) Cutel gl dy @ Bgedy (i 9 AL
5 Ohb—en sl 1y 5> jl 450 4 (g e 9 S5e odlitl
gt L Olgiee o [V] laioo (e Gl lony LS,
Camdg dny (S5 4y ol (Gygorte Galidl g gl 1y 5
9> Byao &S cias pl ) SaS oyl low (ol
A (e i ilisen Jgab ) s lon o olul
a)S plai 53 gy dn B 3 b oS s (ole)eS6 Al
[¥] 6gs

ol Jdee (Sad  Jle glie 3908 2l b
Candg 2 18,80 slaise Jl (S g wble gl loy
A oS it il 5515 byl o o 30,5
B2l b Ygomn Juab (slol 3 9,13 43 g pie >
45 ALBIS Byae gyl slag)b il 0k e (35290
B 2908 Slgms jl (B0 53 g it odlil LB s
o s 0, Koy bl b o dnlge Lag,l
slaodly ool poe i low CleMbl slagiuw

I Journal of Health and Biomedical Informatics 2021; 8(3): 304-314


https://jhbmi.com/article-1-645-en.html

[ Downloaded from jhbmi.com on 2026-05-20 ]

P b)w 4M 2,93 3Ffeo )ﬁb

S 3 Comnd § 9 CeoVlaw Silo y9di] dloxs

Al 1y Hy SO o iy iz Jamd > (J)le 4 aiil
DA 38l 3 5lg il 0ol dsgazme s

ol ous Lol Lty oSl cls yo 53 Y abs o
Qg5 ) ssmas 45 (oltidy 5 opile ( Bolar S
» sy 4o Adaboost 5 wlaen oy, 505 K las
93,5 Jlasl laodls degao (59, » WeKa jéle 5 Lo
MSE L) jlae jlas jloslawl U oyt slas
Mean Absolute) MAE(Mean Squared Error)
(Root Mean Squared Error) MAE(Error
3ysme bl 3l okl b b Jie 5 13,5 duwle RAZRMSE
A odd S il auleg 53 9 MBS H8 (s 5 dunlie
Col gllae By Jos )3 ad &l g o S > LB ogeds
5 (R?>419) 5L o et cuyd lojon ysb 4 o
55000 keds (il a8 (lodly cunle 4 dvgi L) ol (slas
by S R Cops 0 YU 5 RMSE s (390 o
sl y 3 laJde & s o (655 9 Jda Jgd B
loodly s NS cloguss 4 plS” .0 MSE g MAE
polde cplds ja a8 wiad o lis |y Slasbe 5 Slialie
el 0392 i 4o IS (g AL a8

Ay yglate a6l daste sl o)l 5l golSasl
L oo, adlas gl 8 e ool Lot e
Decision Tree, SVM, ANN 1,5 4w ,a 45 5l
Gl Gl b (B8 ol cwll Gae o i 4 0B
e SVM )65 a8 sly )lis Wbl Lol taitnn <8
D52)S ol j ghlbSen g (e Ve ] Cl Jue
Slod s S daups jobaio 4 (golSodly 3l &S Sla ol
Cowd CyitBgn lad 18 4y Ja o AiS o ooliiwl Cwodlw
Ole) (Al o6 Sl Ca 5> Wilg oo 9 AL Wialgs
sleplS cedlw by 4 caS' b Sloss @)l 55
NS5l 1) g0

slalen npin solaie 4 & oySen 5 YEN Liag,
2 9 plosl gglealy (glacSiss ) oolil b (gjae 39ye
i it Qe 4 paeal €350 i oSl &S 0l (L
@l V] il 520 39pe ss)lon ly (o
Sad Jho Vb 038 5l (S hlSen 5 yocsiae gy
S duoyd AYIY o b (gm0 diSw b glp (omas
i Gy Je &l Bua b ) ¢ (g0l [VY]
sy Jials jslaio 4 (28 (lon cuslio Slops )

oo 13 tor BL @t Bls (B9 o yine Bl 5 o bsy oy
S L gyl ans dupy Jdo &S Cunl opl gt o
A dd oS | Scwl plaS” Gaa i low )0 (g5lS00D
S 3l 9 Oliwylon JLo (590,00 GRIBI g Sl g

ol anlgs JLis

099

()8 lagiagh g9l Ban 4 dagi b Sl gk
b9y el Jolye sl (oS g (e ©jgo 4 g oy
23,5 (o0 gupdS IS dw )3 aRgh

2> Sl s Cundg ooy yslaio 1) dl> e
ol Lol cleMbl s p b izl laosls 2l sl cgs
5 alale Gymo yliee ey pLs cqls 1S (L) SN
405 (phb Ringh bwg () (Brae ger )l (hab
5l oGl lon SNl i (Glhe (gw)p )3 e
I s els] U355 B 5 SleMbl wle slb
5305 51 el Ly s 9 20,5 5T (355 155
sLL 50 0dd 0,33 o)l slaosls Crystal Reports
a ol lew oleMbl yiwew SQL SERVER osls
sl ST ol LB 55 1T 5 WA ela L SSE
0,5

ol Gum g laodly cunlo 4 dn g5 b ¢ jimgss opl ,0 oY als y
SiwSL Sldes drodly (g5lwodlol 5 o315y i alspo o
Sygy—e Laodly Jols g (gl pdiged o Sig bl daodly
il 5l eslawl b Weka Jiéle s s )8 ol oy laia
43,5 sl (A5 i

Oygmo do Laodld cporio 5 (548 dons 4 (gl gly
2 o sLold (Jlyse Joad (Bg) 3 a03)5 L (Jad
(il lae) oo Jgab jl lez 2lo b oy B
@3> oLl > el oas (65 o 3 (b g b
2 bl GLols e cul (Ko 45 s dg3 g0 olagyd
plos ) 48 (pll g 48l yao b el sl b 5l o
Wl s ooy oyl il 4zl Sl Ly clols Jlo
a2l Al Sl b i e lpl K4 5
Olyass 3o 9 Canl ol odly () uibjlg aS™ > oy
ol s Yl ilizes clo Lo 5 Jguab daolo 5 ol

]) L)Ajl_.{)‘s L))).»_MM) Lmo] L;l_.ol.cu a5 Uil.mo)b u.u)) O

Journal of Health and Biomedical Informatics 2021; 8(3): 304-314 Y5


https://jhbmi.com/article-1-645-en.html

[ Downloaded from jhbmi.com on 2026-05-20 ]

9415 A diats Jo &l

Cundg g iy SIS ;D Al Cuwd s 4 4>95 b
sba by dlie ol yo 35 Gidgis (1ol )3 wgrge
0,5 &l LY IS 4 ek cegrbe Jde csglSeald

S8es 4 (i3 bawgi yigg CoadS b Gloss &)l g oy

Ol 9 (emas a5 4 Cand prenal CS > slapt oSl gy
LIF] sl cand die;

NN x50
SVM ., 51 \
/ KNN ., .S
) ) / MUQ ’_> ‘ als ol Ol e
213 B e Olsee Pl
LR o, |

™~

AdaBoost .=, I

Random Forest =, S

3, aspe Jao 1) S

2 gy o=l BB [ i 5l ol &S cwl (/VFY)
el g ol Jsuad gl R ol 5 col gy Juab
aS ol ol jl (St oS sl cons 4y +/YAY go/o0 iy
2935 1 oYL oin €85 (358 Jaad > B9y (pl
By Joad plaw ) jlay Joad o ein 4 gy cpl JS

WA b sy oYL i

@w

smas S o) S ] b

NN g5 ) camd oo gl ) Jgar guls & jsbplon
o=l g cnl YU jlws Lol clblwss daodly degazs (g9,
5 sgoglan 358 St o (i S50
S Jmab an bgpe R? Jlade (5L 290 oamlise

oo Jgad (g 3 NN 30,681 (sl pal i ) Jgs

Jgad
R2 MAE RMSE MSE
Slro
L IVS¥ ¥\ AOSF FYAV/YEA YYYOYSY - AYY e
ol-0- FAR/Y Y YAOY/YA FEYYREA/NYY ks
+/Ya¥ VAOY/DAA FVYY/YON VEOAY - FY/YYY ).;L
oA YEE/VVA ¥2aY/0A) VORE V- Y/YOY s

Jsad 3 il god s JU> & 9yl Spas s
Mael 55 dwoie clales b gow il calize
Olpl e o LS ety o0l ol b duslie 3 1) (Sag8
g ol jials ool LS e 4 1) s Adaboost s,

e o iy ph b i CEd

C’.w:,.gl.:i w38 gl S
wipsSd 3 R palie ¥ st 5 Jobs mls elul 5
Ao 5l olis el g b olag Juad 4w > Adaboost
Jad o S g Wb motn Glr OP ol YL
J ) o lgie o5 wsbie ol 8 Gl ol

Yoy Journal of Health and Biomedical Informatics 2021; 8(3): 304-314


https://jhbmi.com/article-1-645-en.html

[ Downloaded from jhbmi.com on 2026-05-20 ]

P b)w cM 2,93 3Ffeo ).;-.[L’

S5 S j 9 oDl S lo il oo

Slgie Jgad gy ;5 ADADOOST iy ;oK1 slya ! gl Y Joua

R? MAE RMSE MSE Jypad
-Jaay DA/AYY VAS [0+ YEVAQ« ++ e
-1\o- FOY/A- + YYOY/AVD 0-VOVVB/ASY Ol
/a5 VY /fe- \BZAIN FAAVAN/ASY b
-/2ay fa/vyy \0/0NF YYYR0/5TY Ol

sblbed 5 Cons plan 4 K03 o sl lagh
1 obey ool palple fams oo LS 1) (S5 polde oy
ot glad g Cand Y Snpbn gp p)Y B

2l e YU (s

wluod (0 FS9335 K o2 )99 (512! b
KNN' gy g0 camspo QUi ¥ i )5 Simgsy (sloasdly
g amdie s 1) 1 ) oS Juab jlaz pm RZ ki 5
e (il ol )3 Uho) ool ol €85 Sl e

oo Jgpad (g5 3 KNN o3 59501 1yl s ¥ Jgoo

Jgad
R? MAE RMSE MSE
e
DAY AARRZASE TAV-/Y-A Ve - OYYAD/VE- S
I Y¥a/ofy ARSI YEEYORR/YS ol
AN YYV/Y YYASIASA Ve ASYYRAL LYY b
yYY Y YO/OA YYVO/- YA VY- YAV/FAY LS

3 0 ol ol 28bioe YUl 35 ot sl
Iy @YU cdy imgh sbodld degome 4y dgh b diwiles
2 Ui i yel jd

b g5 ) 029N sl s
565 LR aiyoSI 3 R? pslie F oo > sl ol 5

Slee plie g Libie /7l S Joad (elos )

Slgie Jpad (pig; ;3 LR 035581 s1ya gl :F Joun

Jyad
R2 MAE RMSE MSE
S
JI¥VF YY¥E/F5Y YVFA/5YS QY. VFF/-AY Sl
I¥VO AYA/OYY \YAAYAY ¥1AYAS4/A¥D ol
<IVEY Y- A8/VEA LRRYIAGEN VY- YEAY/FYY b
\SY Y143/4YA YAAR/Y DY A¥-SYFA/AQF oo

S 1L calio Jso a8 oyl @ dog b 1Y s o oL |,
ol 10 sl o8 niin glas g /8 1 i us cups
GEROR (an Do S degere 59y x i b9

A3 od LIS |y (255 3 )Sles

Obwidy 15 awile o 591 (61 ya ) g bS
#SVM (g, 53 cnso s 8 Jpiz qults o jsblon

Ol b bt jlos a0 R? ke daosls degeses (54,
YL sliel 35 las olaylan yolie o il oo /5 1 j2aS g

Journal of Health and Biomedical Informatics 2021; 8(3): 304-314 YeA


https://jhbmi.com/article-1-645-en.html

[ Downloaded from jhbmi.com on 2026-05-20 ]

9415 A diats Jo &l

SIge Jpad (B9, 3 SVM 02,081 1,2l gl :0 Jgsa

R? MAE RMSE MSE Sbme Jguad
ooy YYRA/AAN YENE[ VY Y- YOAAY/2 ¥ e
o/-ov FAD/NOY AATARY FEEVAAY/ Y lials
DARYS VROF/YAR ¥ YAOYY VESYEFYY/ - AA b
AR YYYVIAYY AL ZANN YYYVAVAY/A30 L]

@ g b by o)lan fonds il cov o) Brae a1y Cllas
g b raed Sy e o8 1) A8 oo i (Jlo Jouad

) ot wlbs g am el 1) oo YU cds L

Sy ials

i S oh o1 (51,0
# R? olie & Jsls g ond aab ol gls elel

iy a sl ol line) Jad 4w RE 0,63

ol &S i ol st oo el Ll uad jo s

oo Jpad B9 3 RF 00,681 12l gl o8 g

Jgad
R2 MAE RMSE MSE
Jbxe
<YV AYAA/A ¥ VASV/Y AR TESEAYY/EVS e
< JYEY £\0/F0- WYAE/RY. YR FAVY/TYY Ol
5oy \O-V/5-¥ YYOS/OYY 5+A)ADA/OFY ub
<IYYA VYOA/ASA \EOV/AYY YYYAAFR/AAL Ol

L ey 4 Random Forest ou,6 ped 45, ;5 .coul
47&.:.3 \A;'A c\\V’ c’/;' cRMSE ¢MAE ;Rz )J.)G.o

2 ol £o5 4 Aty B o LS S i ¢l |y o
iled @l 1y (Folite aoes Wl oo Lo sl el 31 plaS

yeq

Wi 68 (2L, W
Oh9y Sx 3L SV ke 3 oad el (Ui gl
boewiy 4 5 (+/A) R? Juie pjpiy L Adaboost
& s (VYY) (AYA) MAE 3 RMSE Jsso 28
b b9, Ve

i oI (25, glo ¥ Joun

w295
R2 MAE RMSE MSE

e
<I¥YD YAaA/-aY YYYY/SYY VFAOYFY )/ YA NN
«IVA Y¥V/.Q AYY/VYD VELQ.YY/.AY Adaboost
ALY VAV /XY YYAD/YAN AO+ +SAOAY KNN
NALVS VAAY /555 YYAA/OSS AYAVIV/OAY LR
NAY s VYV YYYA/SOR 1VFAAYAA/YYA SVM
5 AR VASAIONY YOFVYOQ/A- 5 Random Forest

Journal of Health and Biomedical Informatics 2021; 8(3): 304-314


https://jhbmi.com/article-1-645-en.html

[ Downloaded from jhbmi.com on 2026-05-20 ]

P b)w 4M 2,93 3Ffeo )ﬁb

S 3 S § 9 Sl Soilo 59851 alomo

conlo 4y axgi L) o] sls 5 (RP>/5) 5V o] ey
23,5 oo Al g oles Jde cplply 15l eS8 (leesls

AR5 (2l o

Siopladeg bg ook claddl @ doe b cuiy cpb
cops olojen jsb a4 &S cwl Cgllae gy Jes

2=,
AdaBoost .., S }Q‘/A)
Olsee

S Random S %2=./;)

a3 oS Jae Y U

5 63gh adlbe jd by i 1y (Kgw 51) o)l Lol
P e es (Gl as &S Jae {F] )
Lbey sl @ Cons gl Jby U9 Ol Grobn
3 mas &b a8 36 VA]Jdunhu 5 Qingkui .cusl
Iy ol ylow Ul g Sloss 1 ooliiwl (ol Lol o i
Sy mas aSd Jdo Vo] Lhwgs Ndged ob5)l Cute
re Syt Sy Joloe it > owlis sloJae 3
D905 lgie 3ame (5 £ IS 3 Cuta U g oy
) glaie M8 pols imgh gl & cawl Jb jo 0yl
P oras &b gyl g Ak 3 Cllae @l
o ad mitn Ulr el 3Skes pOb iagh
adlas s b Lulyjen imgh (pl lbadl o cuily
oo ) ras Sl Jao &8 VY] ghen 5 (gm0
Solew 42,8 ol Jlois] oy 9 plolid ) (s
Golie Caple § 36 lgie |y ol ol s pu]
Gl (60959 (sodly oS Sl 35 9 edl degesee
Ol 95 adlle )5 5 [F] ) 5 529l & psbilan
P98 by moie 2 ras &S by 4 ST S
62935 (sodld b Lol 3,5 powye hgy il (g a3 Slos gyl
Cawd (guas 4Sud oy G @b @ plgie e

<l
Gl 5 M S el @S 58 KNN )60l
ol ) (sl o C83 9yl g i o wiyeN)
el Bl (g2 3590 (o oSl ol b dslie )3 Jguad
Jae 5,8ks VY] hlSan 5 g pFus &5 cusl Jbb 5o

S 5 4o g Sy

Gl o ) adls ol j ol @l el
dojlne (8,5 Jai )5 b AADOOSE 2,65l ¢ ) 3,50
Srp 4 &S Sl @il gy Iy 9l ad oy
tles 31 o 01 08 55 llllan 1 5y 15 winyeS] )
sbie 4 O] phlken 5 g)li bhwy &5 gladlas
38es 28)S g0 (5355 )3 sjae et Jelos i
3y90 CA5 10,65l 9 Sis cawg] (golSodly (sla oy,
3,80as gl Jao bgy cnl o > )5 )18 duylio
b kwhen o il gilodie 5 pasds ) 5389
sl oyl aalllas b

52 48 ot lp o ceslie 3Slas & s (g
ly wlie gl a5 ol Bolas JSis wiyeS 00,5 a0l
g 0ljogl dlea 155 snalin 30 Cldlas ple » olg o
Sy Jae oy 1) ol K Jao V] o) Ko
i sibl addllas zuls iy olilen cwoldl woe ganatb
ol 2L sl €8 5wl Lo 5 Y] olSea
bl g (5y9p0 8 Sy Gl gl 2 1) wlpeN)
Owed 3 3)S By iy scudlie s p» Ge SYsb
a8 Cdl Cuwd (polie bt 4 [IV] o) Ken 5 (gimu Ll
Jeial (wpin » (Bolad S Jed B cds (S
D92 (B9y= 9 ol low 4

D9 ot 2 ras Jie & 55 ol {)A] Ranjan
IS aalllan golis )15 1y 5,08 s gyl S g gl

Ol smoin 2 e &bl i 0 Sles V]

Journal of Health and Biomedical Informatics 2021; 8(3): 304-314 ¥y


https://jhbmi.com/article-1-645-en.html

[ Downloaded from jhbmi.com on 2026-05-20 ]

9415 A diats Jo &l

Coge J> & Wy & o (Ui et yoSl ple &
O Slallas 3o bl a8 olayiol )l PMol g ool
dy90 > YU cds AdabOOSt « puile (cpSob ko)
sloodls cunle a5 sl 5l g 3yl e b pgwad (slaodls
YL o0,Sas 1 il o e slaodly wlio dslllas
a2y JB adbae ol > Gughe pel 22 395 eR)eNl
Dy JJb]9>

sloodls bl (el i gy (Bolad S by iz en
&S o b didy Cawd 3l polie aad o &l odd dgdae
i gdie il wgd e b (ol 095 Sy yiia
4 b (hlas S S ) ) ol & bl
WS (oo ol (st pol 33 (29,5 x5Ok ;N ©)les
sielS us a4 ol 50 (35le iw) o overfit 1l 14
ol 0 sl cnl (o 3 Sdes (39 cuslio oS Wb (oo
Al 425 L6 asdllas

25 kbl Jae S 0 4 @2l (b sk 4l
Sl glaie 03> dsgesme 4 Aty Ml o Jdo 2 K
0y degerme Sy Gl See M pl l plS e
el G0 0oy acgeme ) Lol il adly ad> o i
A lis 0g3 ) s

I 533 Gpead L alie (LSWSS 5 gy
OBl bl w3 gl Bpae g A (i
Al walp ) plie cuslie yarass s move (5%l
S oslisl b wilgs oo b low 22l lpde iy cnl
a2l 365 wlio J| (55335 3,9l 0 o) 45 Sty 565
91> AR5 Aty Cupde 9 (6x90 5 Soe HUS ) ol
Shl ghlew @ 38 6FJed B closs 0 (ljle )
iy

5 oslaiwl dawlgay aS Sla lojle gyl (0B laowe )
50 |) Loosls J.u‘9u 69L§°°b O8mR (Ry Lgb:d”ioé
@ Prw B, 4 cedle Clas cuas dedg slivl,
Gl loile b 55,8 o dlpsin 1 fapwy dinled cuddge ald
el 1 eslatwl twly cpl 1> Slesib doye pl 5 codeo
D90 dpogi (O Oyge 4 Hiagh

0333 g (Sliwylom GledMbl (glapinmn o185, 4 ar g5 L )
b pod dapiaaw ol b (b leedl
Pl laodly cpl 5l eslail cas g)ldle s ol

ohy e 5w 3 jesSye npiaw » 1) KNN
b 1o Y] ohen g bl adlas guls sdges a0l
D92 0%y Sy slen Call Gae (o (oo
Sglie prriw Gagtn lp 550 wipssl 9 b awlie
JI @ g5 o 1) osel Cawddy guls ©glds iy YU s
il Lmdl Slasi (091 D9z 3 g odly wglae Cunle
o 29e Syl 50d (o e(dad (ygpsS) Je
»lewb cd ol o Slee & 3 ol Limgh
b oglite polb Ghagh guli ol glis g)ls 4w woby
Scadlye (5w )3 pegS e ngbn xR 3Sles
eol orzed il adlhe lagi sl b 4 s ofy
Gy cwlio 3,8hee )b ) LR Jso {Y¥] ) ,e 4 035
Sloeolatwl aizaily lpl 50 Y WasS gand Sw e
P9y Nlge @bt g wad > (Sl Jdd 4 (et geS)
Al olate Wlgh o odlaiwl Dy5e (slaodly 4 ding (Slllas
Ao g M (oo Bho 35yl imgh 50 )3 &S (llas
JIs @ ol e 55 1y Jse oyl ) el Cwd 4 ol by 0
sl ;o edly slass [iuliel 5 cadly bodly codgize
S oo Cogl ) it @l S’ Jloz ¢ Jlgia
y comlie 3)Sdae ooty Jy ple o258l sl o
9 )8 )l 45 (Swiie sy Egeome 2 9 Jpad (sled
ol cwlo 3 Sles ldlas plo & cwl Jb o oyl
5 Zheng ales 1 usS o ol 38 Slalllae 3 1y w565
cdy b was &S g Bl K Jo 4 Cows
z» oials g 0l (g olylow e olold ) 3L
9 e adllas i .l b jlow e (gyiuas (S
ohg Sl (i 53 e g Spe mgbe 0 Gletdy
Skl Je e > SVM )6l S 03V )
e i sl ol S0 pile canlio 0,Slas )l
Cons |y ADADOOSE 39, i 3,es g ol s

AR} Journal of Health and Biomedical Informatics 2021; 8(3): 304-314


https://jhbmi.com/article-1-645-en.html

[ Downloaded from jhbmi.com on 2026-05-20 ]

P b)w 4M 2,93 3Ffeo )ﬁb

S 3 Comnd § 9 CeoVlaw Silo y9di] dloxs

Sl il ol gilwerly caa byl loy s

23| e @ pdiSan) pas 1503 9w | bl oo (el
2o bug o plagby, gileely 4 byl Ll

dgdse 2l (AU Gloj e 3 g 0ad o8 o lojles
Clallae gl 5l osliial (gly gyt &lse 5 50> (2 39
Silosialy slooygd )ISp poi) W tadlie awlie
Lol it 4 o bl 5 bpliojlen a5) (s

238 o ity (95 slacsyglod sblje

&l o)l
ST ol g Sl anly (Sloys 5 il ©less

Sooolael bogyly ans augy Jao L s b ol
ol €58 030

il Ml ASmd Baiwy ol ddlas pll o
Colos dy90 Slojlw zd (sow | yob Limgh lansla
ol 48,55 1,8 L

References

1. World Health Organization (WHO). Handbook of
supply management at first-level health care facilities;
2006 [cited 2020 Jan 2]. Awvailable from:
https://apps.who.int/iris/handle/10665/69731
https://apps.who.int/iris/bitstream/handle/10665/69731/
WHO_HIV_2006.03adapt_eng.pdf

2. Nateghinia S, Hajiesmaeili MR, Shafagh SO,
Goharani R, Zangi M, Ahmadi H. Prediction of the
Length of Stay of Patients in the Neuro-Critical Care
Unit Using Data Mining Techniques. Journal of Iranian
Society Anaesthesiology and Intensive Care 2018;
40(1): 22-33. [In Persian]

3. Kelly WN. Pharmacy What It Is and How It Works.
USA: CRC Press; 2017.

4. Asadi FA, Moghaddasi H, Hosseini A, Maserrat E.
A survey on pharmacy information system at hospitals
affiliated to Shahid Beheshti University of Medical
Sciences 2009. Journal of Health Administration
2010;13(41):31-40. [In Persian]

5. Hong T, Dong M, Zhao J, Fu X, Chen Y. The
application of information technology in the hospital
pharmacy management based on HIS. International
Symposium on Information Technologies in Medicine
and Education; Hokkaido, Japan: IEEE; 2012. p. 604-
67. doi: 10.1109/1TiME.2012.6291379

6. Davodi N, Raissi S. Forecasting Model for Annual
Drug Demand in Iran. Journal of Health
Administration 2019;22(3):89-104. [In Persian]

Pl sloodls oyl jlodlatul polaie 4y (g l38le 5 (slapias
N gied p3 Glghy cpl )3 ok LI sl Je slue
A3 balgls (29> Gdgius 5 gl )lon 2851 lpe
2SS

sy slooly Ales 51 Iyl lew 5> sl clas] —Y
Sl oolizl 1 08l o plie GBI 1 (S5l 5 Lo oolio
Sl (ges olsS g dgme Cax Ragh ol @B
23,5 (50 dnogi (291>

o3lizol 1 5L e )l daylojlo )3 55y 5 obeol —F
Ll 5l 4y ST sl b dge 5 )lle s slapius |
@ basly p o)las gh 5 Ml (S (Jg il
g bl ol 2 el gy pllas @l
bl Lol cly Limogy cpl 5 ol gl ) eolizl
by 9> el 055 )3 dgp JB Bblie o Cins
Mgy Iyl gladoly drwes Ban b sy slaylejlo
23,5 oo

5 ol lag 13)) lpde Ll pas sy Jai 4y —F

der Jlwie lagld b ash et

7. Kamali J. Prediction of drug demand using artificial
neural networks (Case study: 500-hijrat distribution
company antibiotic capsules) [dissertation]. Mashhad:
Payam-e Noor University of Mashhad; 2017. [In
Persian]

8. Salehabadi S. Categorizing customers of the drug
distribution  industry  using  data  scavenger.
International Conference on Management, Economics
and Industrial Engineering; 2015 Jun16; Tehran:
Modiran Ideh Pardaz Paytakht Viera Institute; 2015.
[In Persian]

9. Sadarina P, Kothari M, Gondaliya J. Implementing
data mining techniques for marketing of
pharmaceutical products. International Journal of
Computer Applications & Information Technology
2013;2(1): 1-4.

10. Rezaei Inanlou R, Soleimanian Gharehchopogh F,
Mojahedi M. A model for temperament (Mizaj)
recognition based on fuzzy decision tree in traditional
Persian Medicine. Journal of Islamic and Iranian
Traditional Medicine 2018; 9(3):227-37. [In Persian]
11. Moghaddasi H, Hoseini A, Asadi F, Jahanbakhsh
M. Application of Data Mining In Health. Health
Information Management 2012; 9(2): 297-304. [In
Persian]

12. Yeh DY, Cheng CH, Chen YW. A predictive
model for cerebrovascular disease using data mining.
Expert Systems with Applications 2011;38(7):8970-7.
13. Mehdipour Y, Ebrahimi S, Karimi A, Alipour J,
Khammarnia M, Siasar F. Presentation a model for

Journal of Health and Biomedical Informatics 2021; 8(3): 304-314 ¥yY


https://apps.who.int/iris/handle/10665/69731
https://doi.org/10.1109/ITiME.2012.6291379
https://jhbmi.com/article-1-645-en.html

[ Downloaded from jhbmi.com on 2026-05-20 ]

9415 A diats Jo &l

prediction of cerebrovascular accident using data
mining  algorithm.  Sadra  Medical  Journal
2016;4(4):255-66. [In Persian]

14. Mazaheri S, Ashouri M, Bechari Z. Predicting the
treatment of heart disease using data mining
algorithms. Journal of Payavard Salamat 2017; 11(3):
287-96. [In Persian]

15. Delavar SZ, Bakhshi E, Soleimani F, Biglarian A.
Classification regression methods in identification of
the interactive effects of the risk factors of cerebral
palsy in children. Iranian Journal of Epidemiology
2014;10(2): 33-8. [In Persian]

16. Ayyoubzadeh SM, Ghazisaeedi M, Kalhori SR,
Hassaniazad M, Baniasadi T, Maghooli K, et al. A
study of factors related to patients’ length of stay using
data mining techniques in a general hospital in
southern Iran. Health Information Science and Systems
2020;8(1):1. doi:10.1007/s13755-020-0099-8

17. Saadi P, Zeinalnezhad M, Movahedi Sobhani F.
Modeling and Predicting the Risk of Coronary Artery
Disease Using Data Mining Algorithms. Journal of
Health and Biomedical Informatics 2021;8(2):193-207.
[In Persian]

18. Ranjan J. Data mining in pharma sector: benefits.
International Journal of Health Care Quality Assurance
2010; 22(1): 82-92.
https://doi.org/10.1108/09526860910927970

19. Qingkui C, Junhu R. Study on the Demand
Forecasting of Hospital Stocks Based on Data Mining
and BP Neural Networks. International Conference on
Electronic Commerce and Business Intelligence; 2009
Jun 6-7; China: Beijing; 2009. p. 284-9.

20. Yousefi M, ShahBahrami A, FaridiMasooleh M,
Bagheri A. Modeling the prediction of readmission in
cardiac hospital wusing data data mining. 6th
International Conference on Industrial and Systems
Engineering; 2020 Sep 9; Mashhad: Ferdowsi
University Mashhad; 2020. [In Persian]

21. Ghazisaeedi M, Sheikhtaheri A, Behniafard N,
Aghaei Meybodi F, Kargar Bideh M. A Proposed
Model to Identify Factors Affecting Asthma using Data
Mining. Scientific Journal of Ilam University of
Medical Sciences 2019;27(1):203-12. [In Persian]

22. Asgari P, Atashi A, Meraji M, Miri M. The
Comparison of Selected Data-mining techniques in
ICU Mortality Risk Prediction in Imam Hossein
hospital. Journal of Modern Medical Information
Sciences  2019;5(2):59-67. [In  Persian]  doi:
10.29252/jmis.5.2.59

23. Lal Dahti J, Mohammadi M, Padidaran Moghadam
F. A Method for the Diagnosis of Metabolic Syndrome
based on KNN Data Mining Algorithm: A case study
in Shohada-ye Kargar Hospital in Yazd, Iran. Journal
of Health and Biomedical Informatics 2018;4(4):291-
304. [In Persian]

24. Ayyoubzadeh SM, Ayyoubzadeh SM, Zahedi H,
Ahmadi M, Kalhori SR. Predicting COVID-19
incidence through analysis of google trends data in
iran: data mining and deep learning pilot study. JMIR
Public Health Surveill 2020;6(2):e18828.
d0i:10.2196/18828

25. Zheng B, Zhang J, Yoon SW, Lam SS, Khasawneh
M, Poranki S. Predictive modeling of hospital
readmissions using metaheuristics and data mining.
Expert Systems with Applications 2015;42(20):7110-
20.

26. Dormohammadi S, Alizadeh S, Asghari M, Shami
M. Proposing a prediction model for diagnosing causes
of infertility by data mining algorithms. Journal of
Health Administration 2014;17(57): 46-57. [In Persian]
27. Rezaee Hachesu PR, Ahmadi M, Alizadeh S,
Sadoughi F. Use of data mining techniques to
determine and predict length of stay of cardiac patients.
Healthcare Informatics Research 2013;19(2):121-9.
doi: https://doi.org/10.4258/hir.2013.19.2.121

iy Journal of Health and Biomedical Informatics 2021; 8(3): 304-314


https://link.springer.com/article/10.1007/s13755-020-0099-8
https://doi.org/10.1108/09526860910927970
https://doi.org/10.2196/18828
https://doi.org/10.4258/hir.2013.19.2.121
https://jhbmi.com/article-1-645-en.html

[ Downloaded from jhbmi.com on 2026-05-20 ]

Journal of Health and Biomedical Informatics
Original Article Medical Informatics Research Center
2021; 8(3): 304-314

An Optimal Model for Medicine Preparation Using Data Mining

Koohestani Azita!, Nasiripour Amir Ashkan?*, Riahifar Mahdi?

* Received: 28 Sep 2021 * Accepted: 8 Dec 2021

Introduction: Lack of financial resources and liquidity are the main problems of hospitals.
Pharmacies are one of the sectors that affect the turnover of hospitals and due to lack of forecast for
the use and supply of medicines, at the end of the year, encounter over-inventory, large volumes of
expired medicines, and sometimes shortage of medicines. Therefore, medicine prediction using
available retrospective data leads to improved resource management in hospitals. Due to the high
capability of data mining in modeling medical problems, selected algorithms were used to
determine the optimal model of medicine preparation.

Method: In this cross-sectional study, to investigate different types of data mining algorithms, an
information form was developed based on the design objectives and then defined in the form of
reports in the hospital information system. The data were extracted using Crystal Report software.
To develop the model, the accuracy of the data mining prediction algorithms including KNN, SVM,
NN, Random Forest, LR, and Adaboost was examined based on MSE, RMSE, MAE, and R? criteria
in Weka software.

Results: Concerning R2, MAE, and RMSE criteria, Adaboost method (0.78, 247, 827) and random
forest method (0.6, 1170, 1868) had the highest accuracy compared to other models and reduced the
error rate more. Other methods with the above criteria had poorer performance in predicting the
research problem.

Conclusion: The results of this study indicated that the Adaboost and random forest methods are
more accurate than other methods. A small percentage of hospitals plan to manage the preparation
of medicines; thus, it is suggested that managers of hospitals and pharmacies use data mining in the
management of their respective units.
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