[ Downloaded from tumj.tums.ac.ir on 2026-06-20 ]

o] el Feo 19 olataion £ o lack VA 6,50 VE++ i3 1515 Sk psle 0SSy 5ty alao Il ”\/”

s 45w SB e b Lt jo K] usilo 3 ot 195G 303 3 y51 3 duang o

oaondd S 0D g (Eguan

\ERRVZE YRR IR H IR FREVES v 0 N JVR VR L CYARVRVNPC SRR CVARVRR P TN oJ&
el Ol s 8L 55 (olay 0 50 diSOISL s i Multiple sclerosis, MS) o s ASu! foidlo ibda g 4tuaj
e OUT sleys dy, <Ll ;s (Expanded disability status scale, EDSS) Ol by ol 150 o e 5l JAKT
L MS 0lles EDSS 6 jai 3,50 5 axlla ol 3G 5,8 b easie Ko 3l ok <35 EDSS aisloee .l
25 (DT) oonzd 255 5 (ANN) o fme s S sladae 3l eslaxl

BATAT Cllgusyl 3 eliibe S OLul MS (g iy andllae glaesls (595 o oalads anllas cpl ooy D0y
51 0T EDSS oo 3 3 I MS (gilas 5550 53 Sledbl (K318 5o Sledbl ol Laze VY A plil VTRV 530
Bl badae s Ses ;)ﬂf'ngT 5 ANN cladie w5 5| 31 EDSS s ai . b3 S le...wl Losls 4o gazee
Waikato Environment for ) 1 .65 15 aslis 3550 0dd 3550 0000 Kl 5 Stmad 3505 (glat
SPSS software, version 25 (IBM SPSS, s Knowledge Analysis (Weka), University of Waikato, New Zealand)
L eslezw! Armonk, NY, USA)
Solew o585 J b (Jlw A/TVE T (g5as Far—t o Jlw ANETVEY o Gla Sl L s YOV loasily
o a5 .35~ ANN Jus 51,2 DT Jus 3 3,50 glalles . oy, EDSS Y/EWEV/A o 5 5 Jl 0/VEV/Y
e . oils ANN (1= /YY) 5 DT (1=4/0V)) Jaw i 0 3550 0,00 b (gl sns  Steran 235 EDSS
oSl (P=+/1Y)) il 315 EDSS Sl b gylsbime cslis (VAEY/61) DT Lo 5 0 :)jﬂ EDSS
AP<+/00) 54 A5 EDSS (. Kbe 5l zéw (g blias b (VYEY/AY) ANN v 5 ol 3,50 EDSS
U 3055 EDSS bl Sl e a0 55,5 5550 52 1 EDSS 6 o3 ANN Jts & o DT Juks g peS sl

35 e il 233 L 1, MS Olslew EDSS 015 e DT Jute

PTCIR JS PLCOl Y W, PRVEE PN [ RYUCR OIS USSR P VN L TN g

Sl te 5= LI MS el (3018 b Tl Ols e
2> Pt LS ole ool Taols 255 Ol 55 MS M ley
AL esdane SolS glaaasiio Lol slen aee Colia
3 eas Dbl (S [SK0e daaasiia ) e 51 o pd o

S b Olas 0 0555 (S5 53 Sodsdoms sl 0553l Ll e

Tehran Univ Med J (TUMJ) 2021 July; 79(4):299-305

http://tumj.tums.ac.ir

J gLl ool “‘;il";) BEa

* . Z.
T3, it T S

tre i Sl S o o s ylaf 05,5~
Sy psle oy ccsdw i) 5 olaz=]
Ol coliila S ol il S

L plel Ol cclael 5 o 00,5 =¥
Kby ple oS o Sty 02D (R
Ol oliile S ol tils S

s zaS o o j slol 05 ST

pke olSls coillgy oS oL gl
Ol colile S coliile S S5

*
plal Ol oy oz 4t s coliile S 1 s o 55
wolasl 5 e i s,

SAYSYAYAY 00 il

E-mail: nrazazian@gmail.com

FPRV

o Solew (Multiple sclerosis, MS) e js ASul foilo
s Y=Y 0L s golew ! @,;‘.,\;s&j}ﬁ Juir b


https://tumj.tums.ac.ir/article-1-11271-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-20 ]

OblKas 5 ld, pais Yoo

Olse 4 Oblen EDSS ojal 5 s lapiie Olyoar 55la
anlllas cpl @ 3555 slae oS 2l bk Sl by ie
e s olasl 5 e et hug MS akd askis
spran addlls ol m 2 Dlae s MS (g 20k 03 e
aadllas 5l 55 55 MS 6ty alele 53 Loy EDSS & 05 0555
oy o B Oles DL Guile Ll e AS S
535 cule, OUT

Gl ke sla by e fsman Shas isolel sladite
b baosls Wl e oSl il 5 ool il L oS
Sl gy A e 93 LSS ) Sl eslaad 5y a8 gilede
355l 5 e S Je Sl eslizad 5 Jue ol

S BB L s 5l as glaeSs ANN
S 5l o san ae LSS Aol o sleda o san
S plads 5l s ed a3 pldl e dile S5 am s
B 5 gledde 1 (S gleosss glaskd, bl wil
ol a Sl dly SO Gl 2 6500 LaSs pf 3 S
Lolagss,s baasly pl 35d flqu'l (Perceptron) &5 e
S bl b ol s st ol (s S U S e S5
Seslind b Kb spd e ool aSE 4 A3l sladlie (5
5SS b s sl sladbe gla s 5 Lagssss
Die 4 S s U AS e e sk 1 WOSs (2L
ANN gladte s Sltle 3L 305 A3l 25~
35,5 bl Yl 534S a5 oY ol WY w5l S
Sledbl T 53 &5 ises oV L Y sl o bme Jdo @
03 dbe 3 Shes 5l Jol @Lﬂc\sﬁjf oY 5 g e 35l
s Ses aps Y 5 b gladsls s e A5 O
o5 5l s aY logast 5 s glaaY s s anea
(Hyperbolic tangent function) J 5 ;o8 3l50 @U L b e
G pliGiie 5wy Gt 2 L S b
5258 o Ol sl S eas SlaaSid 53 58 eslinad U5
e B Ol 4S8 5 s O el S S

Frar S SSESS R (S el Ol DT
303 5,8 0T s wrig [Hls CaiS 5 baesls islS (gl &S
S ol Slles K55 «S) e lals =, DT

o A 53 3 03503 Sgdomn Dl L1 slacdlad s 1 O
35 Pl 5 (S5 53 Cussdme sl 5 a5l ool Sl
T S e
S Sy el > MS Olslen SIS Olge 51 T
20 Sle oy Sl slaasl esd 5 sl (555l Sl
MS O les S50 Ol e 5,5 031060 6l Jsame Jlrs ool 1S
5 e yawaste Ky hug 4 o ol .Cesl EDSS (6o el
0348 Sl NV Ui oy (930 Dt 55 e dnles Oliasl
Shaal Vs g e 03530 Slan GISL Sl cesed (L O
Sy b g Dl ls 25 ol LIS Sledas 55 a5 EDSS
bl Dlas EDSS o0 5 o aulee Slasl 5 e jaasie
o tloe Ll 35 5 o alons (S500050 5 e B> Slles
Sl gy by o 0l Cole o0 sl Sy lav g o0
31 63ks 235 OF alos 5035 ) gomn =Sy 000 0l (5 Arlons
oot 3 Ll &S ol Sl eslital 0,8 e Sy
Gl Sgy 5l K il duie Llg e (AL saS LS EDSS
opas 350 g bl sladde Sl eslinal iy cnl 53 3 e
L MS Ollew EDSS o a5 5,50 axdllas -l 51 Cos .ol EDSS
33 5 (ANN) o sems ms aSd (bl sladde 1 eslizad

SHIR SRS

Sl 5l abade axlllas ol g rags gls esls 5 Coxes

S ekl S Okl MS (lew o 2ok 5 edd s S
33 oty (654 s S eslimad VYAV 3T B AT i
MS [lag YO & by e Sledbl a5 S nds 55 e iwd
Sble 5l 3p 3550 MS (6t Sl s oS oliile S Ol
Sola & by e DAL 5 SIS g0 DL s S ol s
5 e mawsie lawg OUT EDSS el 5 A (g 5058 sl 3l
Gloize ol Shagn plal e 458 abu Clasl
il )3 03 e ond s (Mmoo Lgmir
oslital Conds o olo Dde sk c(olan £ 0 e MS L

S B gy ph ol 5 MS g5 MS cadle sl als )

Fed b TITLF 0ylas VA 0y50 ) Fro i 5 lgd i sl olCils o iy ouSCiils aleo


https://tumj.tums.ac.ir/article-1-11271-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-20 ]

vy Al A g e pias uac b slaae LMS 5 Les EDSS o) sl lio

ol bﬂf_ el awslis g Wilcoxon test 5 coefficient
daesls g Jlp oy p st s S eslizul Jde 53 by
0350 Jbo i 4 a9 L .cé, IS4 Kolmogorov-Smirnov test
053 Ol pss ks i lKD) Cilisin SYLAS 3l eslind L dlaesls
Ls W ((Box Cox Transformation) .SS- .SL LS 5
(S S0 3031 5 el 355 ISl Ll 255 e ool
Weka 15l 5 5l eslizal b Sledbl fdoed 5 a5 A eslanal
SPSS software, version 25 (IBM SPSS, 5 392 <.l

NG Y plnil +/+0 (5l3kns lane L Armonk, NY, USA)

Lasly
e oSl 3Ll 53 LA ey & YOY addllas ol o
WJoo TR (ol popd e R VNS W VAES o Vi 2%
EDSS o0 xSbe 5 dlo OVEVY s (oles op55 Jsb o Sls
o 2o &S Slaiie 5 ol s GllE s VETEVA
5 hE 55l besls 4 DT 5 ANN (gladus () Jsdr) A apaeloes
AE et 5 038 alows EDSS o as 35500 53 adis gl

Y Jsder) Sl 035 5551 5 (6 28 (las L I, EDSS s o5 DT

B s 1 g sl 5 sl 068 Mg 4 (ol Olgy
Slaize 3,50 53 SVl DT L3 das o med 5 0l S0
o stipel Gsnd Ve el L Gillae S 35 e adn Sy
53 S Sl 3 3 pd e el (2 ) 55 S slacad
Il st 53 03,8 o 5 S s A 350 e rleu'\ ol d
Gl a3 813 Jie Lt s oS Kl gla e ples Sl oslinal L
S glaarls 5 b e ew (Gt Ad)) 558 e atle e
35 0 Bl Jle 5l wS e Blal Jue 4 ol Sl
S Sl el Ol s 51 S REP Tree s (s )s o 0)
5ens oeills LEal 5 el sl 5l alal ety ol
soiS p cVlal dwsa bas eSS s, Loty s
sladde L Ol EDSS o pod (5ludds S 2580 ol
(G VY) W g ediiaS LoDl (glyls a5 (ol 3l lawl DT 5 ANN
& JIDT 5 95,5, ANN Jue Ll Gl Laesls as sams
ale adde (6,8 584 b e s 551 5 Wsesls 2 REP Tree
oo b dde 535Sl e 035 5550 S SIEDSS o e ol
sl o Sle e 55 amlie S 238 13 alis 5,5
Glax al) 5 o e glas s me S0le aty; Gllae

Spearman correlation | - voes AS avslee o 53 &

T AS e ke sk 53 (g 3590 3B SIS w5 Y dae

(Ao 53) 5l e (EW SN KT e
IMAYAY) Sy s s YA (/A /Y) o5 e
YY(ANY) ) (AVALYS) 35
AO(/Y0/+A) bl Yor g3emme
V() e A7) i e !
A0(LYAA) A AV(IY8/8) — MS
Y. g YA (LYY/A) S
VY (/L) PP ¢ YA(/AN) s
YEC/AIN) SR MS VACL0/8) oo Bl
YV(/A/Y) PR V(Lo /¥ S
YAY(/VV/A) RR V(Lo /¥) o b
Yo (LVA) CIs Y g
Yao g

Tehran Univ Med J (TUMJ) 2021 July; 79(4):299-305

http://tumj.tums.ac.ir

el 01208 (slaesls 3y s por 3 2ols *


https://tumj.tums.ac.ir/article-1-11271-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-20 ]

OblKas 5 ld, pais ARA1

0% 20%

Normalized Importance

40% 60% 80% 100%

el

el e )

Sl

Solew Se U5k

Sobe pais b g ol
Sole U)‘:' Sl

S B e

el Sl il
]

Golo e 3 5l e

010 015 020

Importance

5 gwan s 45S Jde l esliiul LEDSS 6 el 6 S et (sl pite el i 5 1) Ll 503

S0 g Hw ond s Sla pane 5 A, JSa Loty Sl
G ogors dols 5 5ol 5l eslinad Comdy (ol gu5 53
5 5 L2als EDSS o el .s)ﬂﬁ 03 S iaS Sl ol oSl
ANN oo Conlo 0T rmman a5 als ot ls e
aseie Olyles EDSS o 03 3,50 0 g 1y s uite Casanl w5 5
WMz gols Sl eslinal Cands gla e Jde pl 3 S
EDSS 6 s 330 5 53 (5,28 Coeal i 5 ol ol s il
(Ol sed) wsls
EDSS ol 5,51 5 pslis 5 EDSS _a3l5 slis o Siees
93 A L EDSS o JJ}TJ..: olie il aale dadde Lau g
dzils EDSS  adly olis Loy ome Stewer oJe
e Loy ol 350 alis b o Saen cpl Ll (P<t/00))

Lo 5 ol 350 polie b Siecen 5l 5555 =+/1YT) ANN

EDSS ¢ 05 3,51 5 53 ANN 3 DT sladde las ¥ Ji

s s S dl eedl O350 Jbe oasle
VoA Vo Sl gl Kl

s lAas Sl o Kile 4t

Uas

IVEIY JAYYS o e gllas

INEIA INYIY e Olay o 4y

o

o oo J))Tﬂ 05 G Coeal &8 e s DT Jde 5515 s
BE (U'“l r‘ ‘)J:Al} AJE..:LAJW" > ‘L)"" r‘ e g):)}l cCJM

o0 6 P99 F olas VT 0,00 ) Fro o iohed K psle olSils o iy 0aiils alone



https://tumj.tums.ac.ir/article-1-11271-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-20 ]

Yoy Al A g e pias uac b slaae LMS 5 Les EDSS o) sl lio

53 e 3 ,Ses Llg 0 ANN &S Wsls OLES (i sladie
adllas 53 L axdls MS Oy EDSS &l i o e
e g S o ol Kb @L:.} OLKs 5 Khemphila
3 DT 4 G (ppvan (e el (B ool
S8 o SYG ghols 5 et Olsee o S (sl,ls Logistic regression
5 Shes 48 Lsls Ol 355 axdlas 5 O, Kes 5 Kurt V. dies
DT Jae 5l 2o J9S Gs,s Solew s~ 05 ANN Jue
B oo st 03 OLKaa 5 Dangare aallas o] I
DT ;5 jig ANN 5 Shas stiasilis gobl gladae i eslizal
s ANN gy 3 Shas (5 otins 0L Slalllas 81 s o
S5y g sl bl cl e gl st 0o DT
Joe 3 Sas caslin slajlms 50 Bl 51 Ll 65 S Ol 45 250
Ol Ken 5 Loizou asdlles alo 31 sl 630 ANN Jube 31 2 DT
5 03 (S Cawlam Lls ANN & el DT sls 0LES &S
s ls Mace 33 Lasis js g rie LUl

Sl Gl aadllas GM ) Sladllas 5168 cpl w0 a5 L
Sl s G Ol5 e ks DT 4y Coeed ANN g 5 Shas
S b ol ol (See 4338 Sldlas b ol addllas glaanl
sladits 5l b gauarb fles g 181 Gl Sldlas o
S cl ol ol aadllas (5505 45 Jlm s Wles S eslizad (gLl
o3Lizeel L MS Olley EDSS o a5 g sams S5 5551 a0 ol anlllas
el 23y (gl gladus )

Gl Gladie 51 sda o tass 53 & e e sleiy
S5 358l S il Glajlile 5l ren 5 il
5 bl sladde oS sp5 jasiie b35S esliul EDSS oy
3 (5 35510 nd cpl 03 o g hsa (sla Il S

S S e Sihe MR D355 e 3 Gies
slgig 2 adlas ol Glacussdoes 51 EDSS o 550,
g G Gy Glie gl Sl 3 &S 05
AT s w5585 351 B S )3 eslinad

Jds 4 o DT Jie MS l5ley EDSS o0 oo i o
oaS 3l bl G Glam oty 5 S e > Shes ANN
S5 5S35 EDSS adly Ol el

6‘,—33505)3&.&.&}}#%45&@3)&_:‘4@

Tehran Univ Med J (TUMJ) 2021 July; 79(4):299-305

http://tumj.tums.ac.ir

ANN DT (gladus Jaw 5 o 3551 5 Sl yoi LEDSS gaily il o auglie ¥ J st

P Sre Sl il £ Kl g
- Y/ /A il ol e
AT /8N DT Jo b ok 5,51 &l o3

</ Y/AVEY /¥ ANN Jie b ok 5,551 5 &l o3

O SIS g toslind 5550 Oga3l "

33 lawg ol 3,50 5 EDSS slie pisees 3y (=+/0V)) DT
(I=2/0VA) 13 5 atees (5, l3kme b 53 e
55 Db DT Jte Lo 55 0 3,51 EDSS &l s - Sbes
il Ol b (gylslas sl 5 55 EDSS a3y ol ed Kl w
ANN L g odd 3,50 2 EDSS &l :KSke Ll (P=+/1TY)
(P<+/+0) =il EDSS _adly ol jei ke U (goblins ooslis

(¥ Jsi)

Ll S S e 53 BDSS o jad a4 5 L

Sy a Bib s s MS Shley Sk ens baasl 5 o)l
bl Gladae 31 eslizal « Kap Jaw g ojed ol el O34
Sllas 0580 A3L 2 S KaS Ll 5 o 0j00 opl 3550 g
s gladde 3 Shes oS 0 diS plnil MS (lew 555 2 5305
OF pr asdllae cpl 53 aoopl 5l osls 13 anglie 3,50 1 (L
EDSS o,a5 DT 5 ANN (gLl Jua 55 5l eslizul L &S oo
S Al ea L Jde 53 5 038 35505 15 MS Olley
Joe 53 58 L5 0l 3550 5 Sl jas S sl OliS IS sbas axdllas
DT Jis 5,80 Ll 3,03 EDSS _a3ly &l ad b (g bobns  Sairan
& DT Jdo by ol 5,50 5 sl 5 35 ANN Joe 51 g
sladde 5l 28 Cldllas ;s 3y 5K EDSS 31y sl
5 Zhang .l ol exlizal bagsslew 31 (Solins i 53 oLl
Soso 3l elimel UMS Lasis xS gladlas s oKes
Ll o Jd BB 35 L ANN & Lsls 0L sl plowil ANN

oy 0> OLKea 5 Bejarano hdas LaskiS 1) MS 4 Sl


https://tumj.tums.ac.ir/article-1-11271-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-20 ]

Rezaei M., et al. Y.

Sl 5 Sig psle o8l Cpae "OTA-IYAY) oLl S
L oS il e 471070 U 4 VYA Jla s slisle S Jleys g

bL:uLAJs Q_:LAJJ L;:—\:leké.! Cleds 9 L&'i";ﬁ (:}LF« JKisls C"il""‘}

e 0 |

References

1. Visconti A, Cotichini R, Cannoni S, Bocca B, Forte G, Ghazaryan
A, et al. Concentration of elements in serum of patients affected by
multiple sclerosis with first demyelinating episode: a six-month
longitudinal follow-up study. Ann Ist Super Sanita 2005;41(2):217-
22.

2. Greer JM, McCombe PA. Role of gender in multiple sclerosis:
clinical effects and potential molecular mechanisms. J
Neuroimmunol 2011;234(1-2):7-18.

3. Ghafari S, Ahmadi F, Nabavi M, Memarian R. Effects of applying
progressive muscle relaxation technique on depression, anxiety and
stress of multiple sclerosis patients in Iran National MS Society.
Res Med 2008;32(1):45-53.

4. Rampello A, Franceschini M, Piepoli M, Antenucci R, Lenti G,
Olivieri D, et al. Effect of aerobic training on walking capacity and
maximal exercise tolerance in patients with multiple sclerosis: a
randomized crossover controlled study. Phys Ther 2007;87(5):545-
55.

5. Rasova K, Havrdova E, Brandejsky P, Zalisova M, Foubikova B,
Martinkova P. Comparison of the influence of different
rehabilitation programmes on clinical, spirometric and
spiroergometric parameters in patients with multiple sclerosis.
Mult Scler J 2006;12(2):227-34.

6. Fraser C, Morgante L, Hadjimichael O, Vollmer T. A prospective
study of adherence to glatiramer acetate in individuals with
multiple sclerosis. J Neurosci Nurs 2004;36(3):120-30.

o 0 353 0 gz Ol oo sl MS Olsles EDSS 6 a5 arsloes

35 o3zl DT Jute 31 Olsley EDSS

Olse o Slidss b Sl oy dlie il Kl
bl 55 g Sl ol & Sa Olen 5 5 "

Kurtzke JF. Rating neurologic impairment in multiple sclerosis: an
expanded  disability status scale (EDSS).  Neurology
1983;33(11):1444.-

Zhang Y-D, Pan C, Sun J, Tang C. Multiple sclerosis identification
by convolutional neural network with dropout and parametric
ReLU. J Comput Sci 2018;28:1-10.

Bejarano B, Bianco M, Gonzalez-Moron D, Sepulcre J, Goiii J,
Arcocha J, et al. Computational classifiers for predicting the short-
term course of Multiple sclerosis. BMC Neurol 2011;11(1):67.

. Khemphila A, Boonjing V, editors. Comparing performances of

logistic regression, decision trees, and neural networks for
classifying heart disease patients. 2010 international conference on
computer information systems and industrial management
applications (CISIM); 2010: IEEE.

. Kurt I, Ture M, Kurum AT. Comparing performances of logistic

regression, classification and regression tree, and neural networks
for predicting coronary artery disease. Expert Syst Appl
2008;34(1):366-74.

. Dangare CS, Apte SS. Improved study of heart disease prediction

system using data mining classification techniques. Int J Comput
Appl 2012;47(10):44-8.

. Loizou CP, Kyriacou EC, Seimenis I, Pantziaris M, Petroudi S,

Karaolis M, et al. Brain white matter lesion classification in
multiple sclerosis subjects for the prognosis of future disability.
Intelligent Decision Technologies 2013;7(1):3-10.

Fed b P9 LF o)las VT oy00 o Frr i ohad (K psle olCtilsy o 3 ouSiils aleo


https://tumj.tums.ac.ir/article-1-11271-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-20 ]

I [ ] ] Y I l Tehran University Medical Journal, July 2021; Vol. 79, No. 4: 299-305 Original Article

Comparison of disability score estimation in multiple sclerosis patients
with artificial neural network and decision tree models

Mansour Rezaei Ph.D.!
Daryush Afshari M.D.?
Negin Fakhri M.Sc.3
Nazanin Razazian M.D.2"

1- Department of Biostatistics,
Social Development and Health
Promotion Research Center,
Kermanshah University of Medical
Sciences, Kermanshah, Iran.

2- Department of Neurology, Imam
Reza Hospital, Faculty of Medicine,
Kermanshah University of Medical
Sciences, Kermanshah, Iran.

3- Department of Biostatistics,
Student’s Research Committee,
Faculty of Health, Kermanshah
University of Medical Sciences,
Kermanshah, Iran.

*Corresponding author: Department of
Neurology, Imam Reza Hospital,
Sorkheh Lizeh, Kermanshah, Iran.

Tel: +98-83-38262005

E-mail: nrazazian@gmail.com

Abstract Received: 20 Jan. 2021  Revised: 27 Jan. 2021 Accepted: 13 Jun. 2021  Available online: 22 Jun. 2021

Background: Multiple Sclerosis (MS) is one of the most debilitating disease among
young adults. Understanding the disability score (Expanded Disability Status Scale
(EDSS)) of these patients is helpful in choosing their treatment process. Calculating
EDSS takes a lot of time for Neurologists, so having a way to estimate EDSS can be
helpful. This study aimed to estimate the EDSS score of MS patients using statistical
models including Artificial Neural Network (ANN) and Decision Tree (DT) models.
Methods: This cross-sectional study was performed on MS registry study data of
Kermanshah province from April 2017 to November 2018. From the total data
available in the registry system, The 12 variables including demographic information,
information about MS disease and their EDSS score were extracted. EDSS scores were
also estimated using ANN and DT models. The performance of the models was
compared in terms of estimation error, correlation and mean of an estimated score. Data
were analyzed using Weka software version 3.9.2 and SPSS software version 25 with a
significance level of 0.05.

Results: In this study, 353 people were studied. The mean age of the patients was
36.4749.1 years, the mean age of onset was 9.2+30.34 years, the mean duration of the
disease was 6.20£5.7 years and the mean EDSS score was 2.46+1.8. Estimation errors
in the DT model were lower than in the ANN model. The real EDSS score was
significantly correlated with scores estimated by DT (r=0.571) and ANN (r=0.623). The
mean EDSS estimated by the DT model (2.46+1.1) was not significantly different from
the real EDSS mean (P=0.621) but the mean EDSS estimated by the ANN model
(2.87+1.3) was significantly higher than the real EDSS mean. (P<0.05).

Conclusion: The DT model could better estimate the EDSS score of MS patients than
the ANN model and made predictions that were closer to the actual EDSS scores.

Therefore, the DT model can accurately estimate the EDSS score of MS patients.

Keywords: decision tree, disability score, computer, multiple sclerosis, neural networks.
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