[ Downloaded from aums.abzums.ac.ir on 2026-05-27 |

[ DOI: 10.61186/aums.12.4.485 ]

o s FI0 - FAD lodmio F o)las I ¥ Jlo o VFF fsly opd] Sy poole olCitils 4y AUMJ

il (S 3y pgle s 13 b Mo yUd Ll s g0l CodS Llow

VEYIRITY 1 a s B s VRN Y e 3l s oyl

oS>

Sz Oga3l ol OBLIS As L e doslitle oo la Ogeil 0 Shas y cme LS 551 sled o, Sl S taadia
ssbie 4 aallles ol sl ()50 et a)s0 53 S5 5 Sl plasil (S5 Ol il s 5l 21
el 0 b e Sl gla et Sl eslizad L s 0 el opl ckS Lo

A S 13 e 3,50 VY YT 5T b oDl 6553w e Ogesl ek heo s addlle cpl 53 ba by,
iy (R o 635 Ol (3,0 Do S5 Sy &) Sl 6 el (Oline Sldl) (ke sl 2L
o] ST S5 53 ol a2 5 U103 2 et Sl e sl Dl (e (51 Lo Sl e (0L
Al s b Osa3l IS 5 s

sy o 03050 ol 5 oS et Sisasl Y8 olen 4 (S A0l Sy sl Y il
3930 503, S |y (S5 000 Ol gtils aan ol ¥V 0031 53 (550 O g S5 Dl A 0 j0d 4 4z 5 Lkl
5 oS S el Sy V/AD B /Y0 5 i gla oKyl 53 R 5 35 +/00 Jslas IS RMSE o zsls
Ol oY 05051 53 35 sl 5 olamr) (S 5 0B i ol s e b el o il
el s A BYA Sl il gls oSl 55 R? laie 5 +/0V IS RMSE L5 (o 53¥/%) 6 3,
5 sl b (Sl sl 5 e st e ] el Bl T o
ool 53 RZ Slais 555 VY Jslae JS RMSE (s S S 1y S8 003 O g tidls aam oY 0031 3 55
G Al s e el el Bl T o 5 o el e A0 BT ) il sl
Sy 2l g sde (AR

S sSle gla el Sl eslite ol Sl 0T CuiS Jiaww OSCE 0031 cuiS sl (gl 16 S 4o
534 el OF 31 (S 03050 055 4 dsb 53 adal s & @k Al Ogo3l CohS o 53 o S Kl e
At S 3t 3 S SSL Ll 1 3sm dior 3 503 g BB OsasT kS L o) 2t

S OS5 oS sl (Il oDl it 0sa3T 0 g03T ko 1S glae5l

Alborz Universityof Mecical Scences.

| yio srw R “‘sM?l olosl—w
™ ool e St T 0013 >

Sileo oSl ( Sy Sipel 095
Sty pple ol SBpy Ssel
Ol O s A

Ao Sg0 ol il o S sy 50l 09,5 "
Ol ol « Ky psle

e solo izl o e Sl 550 T
istaedinl 5 ety ol 09 Sic X
b.(..a);: ,o}k ol il e /..Le;}o..\.(.ii/d
olwl e il

(K el (ol sy
ol8iils « (S gl (5 jloee odSiiily
Ol Gl i et (D psle

1] ghun 00w gt
Shigel a3 IS (gl
¢S5 Ghieel (s5lome eaSiails o S5
Ol RS (st e (S5 pole olKils
oln!

+49+ VAPAY -V
bahrami3636@gmail.com

FI0 b FAD +F o )lacs ) Fos0 ) Fo t sl ool Ky pale olCiily gty ole 4yt


mailto:bahrami3636@gmail.com
mailto:bahrami3636@gmail.com
http://dx.doi.org/10.61186/aums.12.4.485
https://aums.abzums.ac.ir/article-1-1651-fa.html

[ Downloaded from aums.abzums.ac.ir on 2026-05-27 |

[ DOI: 10.61186/aums.12.4.485 ]

ol Ky pale oLy o il wio)litle i gos] Cod Sl fA#

Aol Sl b G Ol 4 S3le pagie S 6l ) L
L sl sladames OL gmlils o5 dades 0L 53 Lo 5508 liioss
MY Kl a2 el Sl
A el il OS5 48 Wilesls ol Slalas

il Jos 5l Ly Aledn 1) (65508 5 lee sla e
Ol o513l 55 (6ol OIS ie oo ol ol 5 ileslts
OIS ol 2305 51 s 380 ¢ glaalllan s et 3l.mulodys S
53 Sl il 1y Jeass Ol 55 eld S 5l
dly Cans Ao s VO 5 s U s Ao n Ve g U
AR

Lol ol @Bl s ol gl age a LI LS
5 o bl b 3 TAS e cula |y (6,880 S s
555 68 o3 550 Ly sl s S5k Ol
bl Sl pb il (K0S s o s sl 2 Ol
5 ARl gl (S Ol b3 SRl s
gl 333 5 s AUl 3 5 Sl e o3V lelee
Smils 45 A3l ) S 4 aml b3l 5 il Sl ek
b b LS Gl s feass 5l S8l Sl e Wl (SS5
el 5l a3l |y 6,08 Ll 5 U s Ul (o) - el
S 050315 AUE s i e S 150 5 el
ol 2L 5 oedS 5 638 sl plls 8l Lanis 4 556
O e alie Lyl 3 sbnl S o AL el OVl
wams b el s ol s 0sesl il pKs 4 315
Conds 5 w8 2l 4l S L gle 0se3l 4l
b L B e 5550 il den 5 LS D sa | il
g syge 3, Shes e gla Osa3T Sl esliad ) la ans
Dol |5 ool (5535 s 03050 ol 2L3l 5 ko b 513
IS 5 op 5 BSOS 5 sl op 05051 3 Shas o Ol e
Mol s e OB AS

s 05l oSk me L3 sledss Bl S
O s g oo st ans 5l S Al 2L el
Ll ool 4 815 5 5550 3555 s sk 50 dd 4 S
Olapsis Sy psle lea&ils 53 ey opl 5l eslanad
ol el Gras S Sl M el 4zl 6 St il

Alborz Univ Med J (AUMJ) 2023 Fall ; 12(4): 485 - 495
http://aums.abzums.ac.ir

PRV

Sl 5 2 i S 3 e 5 Ol 4 3l
e el Sl kaly ol s T e Ol 4 (g el
T & plaws ol e Wls o OLST 3 5 anelr 5L L et
AL 0S8 e Sl e i1 5 (5 S5k o sllas
Al 0 edamy 5 e ot S Ui 4 6500
et 351 g slen 8,50 (RIS 3 it sloml 4y 3B 0Ll S
1S Ol 5 oo bl ol o Al e Sl 5 lie (lles
Olsy 5 able (b gla aia) 5 035 03 208 (5 ,S3b 5,05
T il (S
bl Bl gzl 8 ol a2l (65850 s
Ol Codls S8 ) 5 L S L 55 Gl ke Glas slasl
B LK, KL slamrl 5 Gpme Sl (S Solo
Los (S5 o ke la w25 sel Al 3 315 53 i e
ol S 3 e 5 57 el (ol el S L
Lol e b ke
Ao S Ulse 4 gl o SR 4 g edils B I L0
62 sl Sl 1O RS ey sk 2 e
3 b sl o Cllas Dl 25 A Ll ls )
IS Ol gedils 3 glad o Dl o ) 4 (5,8 glaas o
s 53 (K58 glaas Sob S a s b il 53,5
Doals dalgt 1 Sladly b ol a3l Kalen 5 8 A3l
S Wl sme blame sl 0351 osllan 5 Coslie & 5 Olan
Ll s o sllaels 2l (6,850 Lo G il anils ol on 4 s
Slaac o Loy sl 5o S1aS | cbladnll 1) o g 51
5l ke Slmdils Skl Il Glakame 5 S A3
395 S0l 5 Sy s aniS feie LT by B L
o 3l Sl (ol oS Ll p3 Oliies 1 dias o s 51
LUl cans padlsle & 2L glaas o 51 O p2eddls
U agd e b b Lol st
L5 o S8 b as o Sl pe 5 035 o sllasl |
Ol banly " das 2alS 1 0ls a4 0L geeiils 43dls
S 0355 51058 4 (Db tils o8 51 2L sls Jas Aadse


http://dx.doi.org/10.61186/aums.12.4.485
https://aums.abzums.ac.ir/article-1-1651-fa.html

[ Downloaded from aums.abzums.ac.ir on 2026-05-27 |

[ DOI: 10.61186/aums.12.4.485 ]

FAY

095 s Cypee 4 aS S | Ol s R s s S
i g S S el 1) il b 5 b Ol plnl
K V0 3168 Il Com s 05031 0553 oeSs 5 (e
05T Y Ll sy edd LSET odiS OS5 YV
O3l Oad () WJla bl Il o g5 d sl (5050 N0
oo 0325 48 Ll Sl 0l b JUSIS 6 a5 it s S
o) 53 5 ol gy ol 350 e SV il LT
SleMbl s 5 ol 4 5 L o= adllas 51 (VYY) ol 2!
(sl eds s Oleals 5 065 (g3 0 a0l ) ol
L andlas 3l s(a, s o elaxst S o uilisl sy
5o 10 51 b oo Osa3T 0553 e 5 o
(S35 P05 Y sl o] 55 el LSS oS S L VY
JU S 00l 5 it Sisa3l 05y (0L 550550 o 55t
Vs il LT a5 0 jas g a5 bl 5l n ol 3 1 b
SOV | ol ) 3 5 oo sl Sl cpl 55 (o 25
S Jo 1) ol8anl 4 Sledbl o 5l 4 L o aalllas
gy o85S ol dUibl (S0l gy A s il sl b
0ol 0385 cpnsan 5 o LA andllan 5,05 (| (A5
BRGEPRECRUCIN- S | SPINCCU ] J5TPCRIEN FIGHES
O (G 5 (K 5la5 (IS YV ) ol oSyl 5 50 0
oo oS bl 5l s el b LIS 6 e 5 e S50
535 ol cpl g (w25 SV e LT s 6
S pl s Ll adllas O %) Cl zee | oS
i Db eilinsl S 55D Kl Ale Y|
(o il ede A=ls (35l o)y OB 558 ola 2
o bl S 2Tl oLl anlllas opl 55 . Las andllas 505
355508 0535 ga b S ele (i Plas 5 andls O g3l 53 oS
Obgamitiils (S TOsa30 cl 53 Knged &S 15 540 s IS 0T
0L gmeils A anlas 5505 5,01 S pl.celf_;;jlz b
plad 6l Osasl o 3 3 Lo s Sl andllas 5l Olage
0303 et 35 T @ 0 a3 0303 00 3550 3 pmeass gla S5 505
0303 o 213 a0 ped 55 b oKl o (gl 4SSl e A
Sl o d Sl L &S Cnd oo jd =) a5

QLM} L;u\o/‘_')&\,lw

305 el la Sslgs anlas Wl 2 od il U e oS
DL lasy Calda 528 5305 s g0 OISR (AL =
S bg s o 013 b5 s 1 55 5 s o Jela s
G5 o3l e (sl oas] 55 1) 0L gmitils 3 Shes )
3550 0 1S 5 gls Ose3l MU &S il s ol PuS
SN S LLL (2l S 538 s S8 o 5 s
S5 5,8 o Ul g e XS o Wyl 1y O3l JS 3550
5 b daltle s Osasl Lo gl oS sl o
Srs AR Sl el 5 Ced S arls G Sl eslind
o) 31 oIS a5 Olowial IS 5550 55 oilio DD 4S 5515
ol S5, O3] CkS o it 4 tdas e s 4 a
A 68 Il 5 a5 e 5 e sSole o el &S
oKl 53 e dinsli b gla Osa3T Al a5 LTSS
s plol as gy 5ok 4 O#SETAY JL Sl (S e le

A il 03T l CokS los Sda b el S

S
dxal= ol ijjjdétf Sl axdles oyl
w1l Ol il 5leiS oS, 59 Lol iy
o ils b sleoler S m0 oled s has oS Sy
0555 S 1 05031 (FF Y V) 055 an b A S sk
Olge & S T Ogasl i andllas 3,05 VFe e Jlo 53 (65,5,
(A SV o s Oga3l s ad L es 05051 S
Jols e o Ol Cmlenr S asl o050 sl S
Mol oS ol ol U ol 0031 (slsh ol oG] i
3 S IS Solee S ol a3 s e sl oS
Slr 25 o 03 S 2550 AL Dol ey Juls Wil
2550 Sl ol 4 S a5 osline (55l oSl o
osb a5 A g oK) a5 e fil 5 Dl e
podks s g Jeadlse s o) a6l Ad sl o Lo
1 OT oyl 43555 51 3 Al 2l oS s S a3 555
jzsrb_;jl sls r)"y Olo ke oKl o gl L anllas
GlaLls oles gl OF b 5 s a3 o 55 4ids 0 5 Shas
i3] S ol ol il ale ey sl

FA0 b FAD oF o )las o) Foy00 61 Fo ¥ il il (K55 msle olSily bagy ok 4y i


http://dx.doi.org/10.61186/aums.12.4.485
https://aums.abzums.ac.ir/article-1-1651-fa.html

[ Downloaded from aums.abzums.ac.ir on 2026-05-27 |

[ DOI: 10.61186/aums.12.4.485 ]

ol Ky pale oLy o il wio)litle i gos] Cod Sl FAA

Joles 5 OLusG andlles ol sla o &le@):ja.)w a8 L s

205 gl g2y

(Gp —Meang
RMSE gscg = \/i le{ regerl( [(n—1)/n]. SD?h)}

Soo5l IS S sle sla ot la
Oga30 J5 Gle Db Sl oSke gl el sl

Q}»)'\JS)JM)sz-ﬂJSL;;)Qb:AW 9 AE dew s

Z . s
K| S eSSl gla el

S 31 oS a3 15 (53,5 Ol s loms Sl il ¢ S0l Ltz
ol Ma&milﬁd\ﬂégﬂﬁ)dawﬁ.ﬁ Ao e La
PGS gt s el D e b R Lanls sy
i SV Sl S 5 S s 4 e Lol

sobel 5L

5 SPSS 26 il o5 sl eslai ol b b osls Ludow 5 4 20
oy 5 S s b et 0w S5 VT 0 el EXCEl 16
S AL rbul(Jlfmﬁj:x:w) ijlfoju)(m;\}):m)w?l&
)Rzszjadj?r_iﬂjﬁkfiﬁﬁojwowﬁ)d;wwu‘ﬁ
A& awle RMSE

0248 5p 8 FY addllas 53 ediS 08,5 0L e 2ils IS sl

VY O3] 53 s L TY Sl Y Gesl 3 5 8 YV sl YV Ogel
Q?Moyjiimﬁi)wjz,xsﬁn;gsj_;fﬁ\\‘;U&?
03 Oemmad 505 Lo 3 VYT 55 0 Ol geeZils 3l A 5 22V L
33,0 Ol gmils 5l ds 53 YA LIl oDl 05030 s 5 oo
Qo 3 YT b s O3l e 5 o 5 O Ao 53 OY/Y

..L'v:)..' Q) Loy Yo 93, ULL}PV.;-.I‘J )\

Root Mean Square Error ™

Alborz Univ Med J (AUMJ) 2023 Fall ; 12(4): 485 - 495
http://aums.abzums.ac.ir

ool a3 JU IS 6 =Y. 5y esls a0 Yo Sl g Els @
S e il 3 Shas 4 s SSsel IS L5l el
il (Jle o Jad BB e ) U0 o ST b
mtils JS 3 Shae odiiS S il bdls & S oo 5 350 0315
e S ol 3 il 4 I S 6 i bl SSsesT 5 AL
3B 58 Ol gl (e S oS & ST e e S
ol 51z 03Y Ol (NS o eBlanl 3550 53 Op03T g5 3
OLT 515 8 osls oo 5 L oSl 53 s 5 5 La s Shee
SIS s 0gal plnil gl s S A wlalT S b cols,
5l aiy plomil 4 bt I3 ;y}w;@a@_m&nin
dbﬁaﬁi.JﬁJZ:‘dwﬁﬁij&dbbam\ﬁ
Gl et i a5 a3l 600 ot el (Sl b o
5 0sm3l e md ol A S 25,5 15 el 550 S e S
g o e3ls TS oM onl 35 6,8 sl sla el
0 pod Pl s

0 o e Slp by le SO 51 (S8 S0 e S B
e G s 10 S W PR ;Jil_u«ﬂd';.,a sla ()j.aj); L;}J
SIS (83 O S5 B ST b o jad B, sler alia
Sl bl s 2l R e G50 O SH s S 55 Lasis
AT Al e Ll T el sl Oga3l el A s
Olpe 4 S S Slped i (b D S5 e S oS
dolae 35l Jis it Ol 4y JUIS Dl el 5 iy ate
Sy by e JUslE 003 0313 S L s LA g S
o e s oyl el A (S ol 53 Y) dsles 55 (55,
o G 2 8 8 i b 0sasl IS sl e s
DT e s b oSl Ol d

303l S s Slaide pund b5 gl Olsee e 6l

53 e dalg ealinl 5 Jse 8 b Tl Sl e S0ke 0y
Sl Sregr, i 5 0L gzl slus N e oKl slas M J g0 5 ]
MeanG,i cpizees . Aieos 1 oSl (gl O gw S5 aslas Sl
&l bl Sl s Jlas Gl sl 5 o Kbs a5 5 4 SDaji, 1

Sip Sreils 6\ﬂ6w\gp}l§oﬁ}x}60 NICOPY JNCC

Borderline Regression Method '
compensatory "


http://dx.doi.org/10.61186/aums.12.4.485
https://aums.abzums.ac.ir/article-1-1651-fa.html

[ Downloaded from aums.abzums.ac.ir on 2026-05-27 |

[ DOI: 10.61186/aums.12.4.485 ]

rA9 Ohlan 5 suan] Hlanke

53 o) o sl (Js3 laad do 5 o Sl o (0l s (0 o 10 line Bl 5 ko oo Sbe crain) oo 58 GleastLs 1Y Ut
CYSTY Y b codlo el

(2o,9) 58, Slsl 2 Sod olai o> RMSE sz.:.\j oy Hhexe 8yl oSk SSlas Jslos oK o
(A% \YIY <109 «[AD V/SA V#IAQ VA A ST
fIV)Y \Y/-Y VYO Qg Y/IAY VEIY. k! \4 oL
(+)* \Y/PY \IYP Qg Y/-¥ AIAZN 4 \Y [OIEERNESN
(A% VYIVA VIYY QiNg VAN VAIY? Y- Y sl | =
5
OfIMY ARV Voo AL \Atd \VIFY Y- /6 Cewgy ]3
. Y4 </AA Rias \lid] A/ Y- V¥ ols sl 3
Y/ AN <A VIV VAIPE Y- VO sloa! (Sig
. YA VIYE < 1OY AJAN VoY k! \Y 4l
. VY QNN <IVE V¥ VZIND ARZAN VYV o3l JS
(N#)Y VYA VIYY +[AY \vAnd VFIAY A o als- Jsls
. \¥/7- VY +[F¥ \/E. A/ Y. VO ol oo
\Y/a9 QAR QN VY \VIFD Y- VO 4 - 5l
(FI)Y JAJAN V0 At Y/ \o/0Y 4 Ve S ily,
I
VEIYO Qs .17t VY \VIYY 4 V0 Jlabl 1’;
. ARVAtd V-V QNG VoY \Y/AA YAID \Y S3dssl %
[AAZADA \YIVY YIYY AR YIVE \Y/ov A q gy
Y)Y VVYF VISY <IV¥ YIAY \YIYA V210 4 e
(F19)) \Avinl Vi Qg YI£0 VYIXY Y- VY e
(FI) VY/OA QNG oy QNg \o/7- AN/ 4 VY2 oyl JS
V)Y \YIvE VoY DARY VIAY VE/YY A \Y sngl
[UAN ARVAYN YN AR Y/ea \Y/-f Y- \ ol sl o
VIV Ve vY VIAA <IYY YIfo \#/AY Y- q oL
OfvY Y08 VIAD Aat YIvE O/ Y- AR eloizl (i
-
\YIo. VY A \IYA \INAvd A VY OsS %
IRVARY \/FY /0¥ \AR! AIVAR A \Y Si9laol, i
a
[UARN aIvs YNE QiNg Y- V- /AR A 4 sae- Jsls
\YIVE Qial DAY \/f- VV/FY Y- VO ST
VIV VFIv -/fY DAY /AN V4. Y- VY e
. ARVANS <Yy <IFA VYA IR ANZAn \Y/YY ol JS

el Yo j.Q}A}IJSoﬂJ}aKIM.ﬂJAaJA_?

FI0 b FAD +F o )lacs ) Fos0 ) Fo t sl ool Ky pale olCiily gty ole 4yt


http://dx.doi.org/10.61186/aums.12.4.485
https://aums.abzums.ac.ir/article-1-1651-fa.html

[ Downloaded from aums.abzums.ac.ir on 2026-05-27 |

[ DOI: 10.61186/aums.12.4.485 ]

! (K gy pale olStils 3o it dio LSl e el CodS fuln Fq.

il o oeS 5 (6ol 503 g 2 0331 Y e Ll (gl Jlone S|
Swae sl Sl el K o o s Ulss o2
oo Foly dls 4 Ol iy 5 VL o il S0 5
dos 45 ad OF sdias OLES A3l Lio sy S| 5 Wl el
el g2 &S e 53 Ll esls lzl.ocwl.; g cpl s VL
Ogesl i 03,5 5 68 05,5 bu S 3 1y lpw 28
Ses A $3e 55 el ) S (e asla |, OB 40
568 A 005 plame dil 5 ade pl dir a S
23 Sl 5 SOl il s Gl Sl i in
ooled st b b ealiial 5w 5 s Ogesl Sl oSl
2 b oSl Bl 5 5 s 053] e s o 53 Y
5 (V0L ol 5l ke 5 4 ol b ol
i) ool 3l g i Ln gy (/FV) slazml Sy oS!
3 02 Lol bl sl Hlis S g /0Pl L 2eS s
s olanl sl 5 cp 5 Cden a5 A e3ls LS Ogasl pmess
G530 el 3l Wsle s 5w solpds e bl
el el e g (UYA) il b o&aasl 5 (/YY)
e 03 el ol el e a8 5 /Y SN0 e b oS!
et Al b oSl o ST s 5 s 055 e
e oKl 5 (/T Sl oKl 5 4 ol
Sl e b Kol el el o s (VA
Gb) el ol Sl Dle 48 55 /0P (Gles b S /YY)
(Vs>

Osaslesss am a3 5 clie V=V G (153 5
oo kdls Jod BB e b ool adS (6ol 83 ol 2
S 53 el s Ose5l e a o lilie 5 (S0P e
ol sels s 55 B e L oK)

Alborz Univ Med J (AUMJ) 2023 Fall ; 12(4): 485 - 495
http://aums.abzums.ac.ir

olal d o VL 508 eedalie ) Jadr j3 &S skilen
oS SO/ 50l oSl & b p oS5 5 o D030 o
Sl 5 ke 35 (VN0 oK) w4 bgs o Cliad U
Lol s V0¥ 5 VPAD 5w 001 S 3 Sl el lms
el d e 4 a5 b Olmils pled IS 6 e b
Ly Jsd e jei 0030 cnl 55 Olsmiils dad Ad jasie (VW) S
S 2 Y Ol e oSl a5 Loz 353 e 5 il 63
5Ol 28 RMSE [liis 5 658 o sSiw 51 S-(+/0 VL)
VAD (S e el (S S S sl e
53 il e 65 ass oKl 4 g 00 /08 RMSE o 2aS
o500 b ol 4 b gy je Sl A SV 53 5 o 0905
O /YA)S st ool 4 by e Olai A o 2aS 5(VF/F)
VAR S Slae Gl LS GgasT IS 55 Ol el S0ke 5
opmd 4 4z 5 b Obmtils plad IS o jed plons b bol oty
S Loy (635 Ol AS 2l Y/OA S Clal
WS s Sl @ by o R i b i 5 25
el 4184 Jlibl oKl 4 b g 0 RMSE (- 1S 5 +/AA
ol by Sz a0 VL 05T a5 o
Sl oKl @ b Clal e o S SOVFPY) o
ool LVO/Y Y Osa3l IS 55 Slies :Kke 35 (A/Y9)305
L5 0Lty pled IS o pad aralomely el oy 1/TA IS lme
Ol g lils dea L 25l V/AY &S IS Olial A 6 0d 4 4 5
Oy 5 il (533,05 03,51 1y Jsd 0w Osesl opl s
b e S b 2 dess e Op5l IS 635
B /Y ol 4 by s RMSE () 2S5 +/40 | > oSz

23 o3 a2 9 ol ks o 2 Ol S
PV ) Il Do O 505


http://dx.doi.org/10.61186/aums.12.4.485
https://aums.abzums.ac.ir/article-1-1651-fa.html

[ Downloaded from aums.abzums.ac.ir on 2026-05-27 |

[ DOI: 10.61186/aums.12.4.485 ]

rq)

Ohles 5 ster/ loile

(FF Y ) b comdlo s 0031 L30SCE (sla olKal 51 S 58 & by jo sla 2o Y s

el | sl (S o5 ] RETS - s ) S54,) oSt o =

=cln | =t | =cof | macl | =acee =t =il | =memEm | e | D

=pmi | =i ey =tz | =il s@ec =il | me=E | s >

s Y Sy RSP Jub! Sl & s el ok als- L= oSl ol -
s | soes | so2E | so2s | saEe | ses = =@, | =mezl | o s | S
N\ Py A /N ot A\ = A=Y N\ N ot T

=miE | smE =i =wiE | sete | =eke L) SeEe | SR | e oe >
o~ S35 sde— Jls Sl OssS el Sy oL ol b ksl oKy eL -
=R | SRR | e =il | =aiia =il SEens =i | =l | ase,s | D
=wemn | sl | =es0 == | saes | =esn =m=0l == | meel | oo s E

03031 cpaSS 5 e 53 45 313 O edel s & =l
S8 g ol Sl e (K Ol s 2l s
5065 el o Vb (Stan S 0500 Sl L olozr]
2l s o gte (San JS 0500 ke by 5 s 50
N F R P U P L]

e g5 4= st ol Sl el o 05051 e 5 o 3
S op ool gl 5 law g0 Soon o500 S0k L
sl ol

b s5a0msls 5 063 oo sl o pms o Opo3l o 5 (o 3
25 hend el b ool ple 5 55 daly IS 0 e Lo e
(s ).l

b ooyl g2 53 0k S 0508 oy BLI,I Ol i
SO TN - K PO T SS JCH JUCRR RO
(FTIV Sl Sl oSl 031 e
b ey v ol gl aarls Saaes cu o
4 O Sl Gllas S5 Sdix o8 oS (soshs (oS (Shy 53 o
s el i (S se o el S 1Bl S5 S
A3 Sraoosln el Sas sl K05 o S e
Sl oo U ol sl ool alads i (515 503 o3lic |

ﬁA;aJW\Qyﬂﬁwwﬂ)‘ha@i\

MY XY V) b oMo 05031 8o (Kiomsad i 31 o3lital b ol Sl Jine b olSaaal a5 0k oS 0 103 o B3l Oljpe =Y s

ny Bl | eleinl (Sagy | il | e S35 - s o 390529 el |
-1¥q -I%7 A -IfY -I¥7 -Iva <I¥F <IFY Glsss cays |3
.- ¥ Ry ooy 4 Ry /¥ [0 -/-Y oS p =
= b Cewgy siglesl, Jubl Sls, Gyl | ol b | el el ool 6 —
<IYA <IYY <IYY AR BAtd DARs <IYY <IYA <Yy &)lsds o o 33
AR <\Y <\Y AN Na- AR AR DA AR S o =
| &g sas- Sl Sigdgoly | ol | sl (Sopy ob; olosl b sus) Bl £ 3
<IfA </ff AR <IYA <IYA DARY <IfY <Y Rivd G)ldd oo ie}
o/ <IYY o[ /¥ /Y o/e¥ [+ Y4 oY S o =
uat{;ﬁi\&;&;éw,;;,_Jtdi.;ﬁplmti;;u@wts Eoo

.Qﬁ;)lﬁw)ﬂbjyua@‘dscl@-u))}

(Solgd 5 ol ) S pnsSGle b astls addlles ol s

claie OSCE 03451 RMSE jlde 5 (a5 ol o

FA0 b FAD oF o )las o) Foy00 61 Fo ¥ il il (K55 msle olSily bagy ok 4y i


http://dx.doi.org/10.61186/aums.12.4.485
https://aums.abzums.ac.ir/article-1-1651-fa.html

[ Downloaded from aums.abzums.ac.ir on 2026-05-27 |

[ DOI: 10.61186/aums.12.4.485 ]

! (K gy pale olStils 3o it dio LSl e el CodS fuln Far

V) S RS s S S e addllas e 5 65V
ol Spasl din o b oS el osl cs 4 NG /Y
YT 03,5 a5 LIS 00 5 e S 005 e

oS 5 EA I aadllae pl s (glads e s e
31 e 3 i 3 A3l e s LB Y e sl
adlan b anslio 55w lon g 2l o/F 5100 liie bs oKy
ole 4 Sl L ey S VL Lo anlllas (g5l 535 Ol 50
s 5 ol 0550 ¥ G @ x5 L aS el oy O il
33 OMeor el s w4 (639,55 55598 53 SV sla a5
2335 YN el B Ll s a3
S EE I OT 53 50ed s 45 50 e andllas b aslis
5By s Cols ) it Oge3l 45 Sl Ol sias OLES
L) a5 (558 Ol il SIS OISl 0 g3

L B o A e e
2 il o 2l el b oSl > il 6 el Bl Ol
S o e b o) 1 e Sl e 5 Lo dnllas
oo Shols b oKl o5 VY Laid Sy 55 2aS /0
5 SpasS oo adllan balie o3 Wi /Y 51 S Sa s
U N VOt i S B CHRVR JT ggH JIEON
S ol OF odns OLES ol Stes ol s 30 +/FF 5 oYY
JS L alin 5o 1y sl s Slas ol ol G 55 il
ot a5 by oo i Lo andllas 5 oS sl anils O 4050
TTa5ls 6 S5k 4 5l SV g o3 5 sl s

S35 0kl g gs go cul 4 U5 s addllae ool o8 LG
i) e e ol a5l g e 53 3l eslin
priils s Slas bl omten SO &S o5k 258 o S 5GE2
S St eslin 1L 1y S s Shas (6,505 5 Cmnd S il |2 1y
S Sk andl & das e plmil JU SIS oasslnel
oo andlla cpl sls Consoue Sldas o SRl e s
Oge3l o 53 Ol 2ils oS sliws O 035 S5 w508 & 0l 5
s Sas 3l pmeien olg obisl oS ezl ol cioean 3 S 6L
S 3,8 3 e d S s T slal Gl o Wl e gl

Alborz Univ Med J (AUMJ) 2023 Fall ; 12(4): 485 - 495
http://aums.abzums.ac.ir

oo Lo ola d a5 L6, Ol e andllas ol s
Osa3l (655 Olsme b aslin 534S 55 Ao 53 V0 (S50 O S
5 g el a e Ao s FIA &S Ol g5 o8 ils AN Jlw
Y/V oS Kossay Elabd axdlUas 55 (635 Ol b ane slis 5 pioman
ax Sl 5 ol boasdlae 53 (655 Olses Al o Aoy
PO 3 et sl

5345 55 VY /00 o andllas ol 3 IS RMSE lais
00 45 Ol g o ils WA Jlw Sga3l 5 OF Hloie b acelis
OT Ol e 50 okl o 5 0 +/F0 Ol g5 o255 V¥AY Ul 555
456\wmﬁ."up&ﬂpp_”u_wwiﬁu
O S5 oy sl Ol )y 5 sl O SKan 5 Homer
Olsme a5 il )5 (disls f\’“” Soslane sla € god e > (S50
35d) Ol gz 5ls 3L sl &S 5 L 45 ,ls OSCE s e
OB s 55 ol 3L Ol lipd o 158 5 (7 e YO
3yl /Y s |y aalK ol Yo 05031 S (6l RMSE Ol e
Slie cpl Ol s 2305 slaas [2alS L aS Wissed S35 s S
bl 2las 035 Gl Sl w5 LTl e 1
e a0 3 Ol VYl e

S g 52 gt Olee (ot o ) R a2
i) QLS o el 53 88 G d 4 Cad | (sl s ie)
Dol 31 J Sl a a5 L 5 s o OLES 0l sl ( Jim s
o d o 0 olSms] 53 45 0 a3l s 5 Un gl
o i gl s LBl 63 S ae 5 LIS e Dol sl
e ld i S el e s das Ll gm0l s Slas
Lo andllas 55 o5 dal = Vb aek 8 Do 4 el a2
O3l Gtz 3 o 93 Ot g (Stmned o e o YL
£33 3 oo O30 a0 by e O cp 1S 54/40 1> oK sl s
VO /0 polie oS Sl s YA e gy o)
S OLEs b olie 05 0 jei 53 o Jpd o bl 5l 05
ar g pde 3l Sl ol (S VL sl 5 Salens pus
b s IS e s s e e 53 03 Ji e S5 s
adllas b acglie 5o b asdlas 55 pnd o b AiL 0 Cond S

e /80 JUVYA o s o 5 a5 (ref) S S

coefficient of determination *


http://dx.doi.org/10.61186/aums.12.4.485
https://aums.abzums.ac.ir/article-1-1651-fa.html

[ Downloaded from aums.abzums.ac.ir on 2026-05-27 |

[ DOI: 10.61186/aums.12.4.485 ]

rar Ohles 5 ster/ loile

CaM)MﬁJL&ALQuA;'-LQ ﬁl.w LfAJQJ‘)‘)J .JJ‘} bu}na»)l.).ﬁ.a

Lo Jgd LB 5 Cnlis L5 okel

Q‘;Lg.:..’l’.g

il sl 05T 55 S gSile (S ool 4 ax 5L
Gls 8 5 Shas 1 ote ls Oga3l "oy ases ( S i
wearg bl o3l o 6,508 4 as VLol
5l sl O s 5 Aol 4 e Sl la astls
Wil B33 8 ealgidg b 0pe5l Ol sl 5 OISR L

5 Giselil sla S S OIS e o st ol W L

23505 ool Oloeal (618 1 5l i e s

S5 doms
Sla 05T CedS 3 s S el gl el
sdal Cos &l 5,8 o 5l eslid 3,58 I o
350 d g3 BB I 51 5 ol Sl el 2 S A e 0L
5315 sdma (6 S5k 4 5l das sl Osa3T 6l V5w

4 0de s Sl S sSSle la el sdeme s b a3l

FA0 b FAD oF o )las o) Foy00 61 Fo ¥ il il (K55 msle olSily bagy ok 4y i


http://dx.doi.org/10.61186/aums.12.4.485
https://aums.abzums.ac.ir/article-1-1651-fa.html

[ Downloaded from aums.abzums.ac.ir on 2026-05-27 |

[ DOI: 10.61186/aums.12.4.485 ]

! (K gy pale olStils 3o it dio LSl e el CodS fuln FaF

References

1.

10.

11.

12.

13.

14.

Mlek M, Amico M D, Naseem A, Waddington D,
Hamalian A/Nursing Students learning Experiences in
Clinical Settings:Stress,Anxiety and Coping/ Ma Thesis/
Canada:Concordia University/2011/

Craven R/ Fundamentals of nursing: Human Health and
Function/ 4th ed/ Philadelphia: Wolters Kluwer/ 2003/ PP:
137-162, 362-371/

Saarikoski M, Kaila P, Lambrinou E, Pérez Cafiaveras RM,
Tichelaar E, Tomietto M, et al/ Students' experiences of
cooperation with nurse teacher during their clinical
placements: an empirical study in a Western European
context/ Nurse Educ Pract/ 2013 Mar/13(2)/pp:78-82/

Mongwe RN, Van der Wall DM/ Students Nurses
experiences of the clinical field in the Limpopo province as
leraning Field: A Phenomenological study/ PhD Thesis/
University of South Africa/2007/

Pap I, Markkanen M, Von B/ Clinical environment as a
learning  environment:Student  nurse  perceptions
concerning clinical learning experiences/ Nurse Educ
today/ May2003/23(4)/ PP:262-268/

Hassani p, Cheraghi F, Yaghmaei F/ self-efficacy and
elfregulted learning in clinical performance of nursing
students: A qualitative research/ Iranian Jornal of medical
education/2008 spr-sum/ 8(1)/PP:33-41/

Frankel A/ Nurses' learning styles: promoting better
integration of theory into practice/ Nurs Times/ 2009
Jan/105(2)/pp:24-7/

Hartigan Rogers JAJ// Nursing Graduate perception of
clinical placement/ International journal of nursing
education scholarship 2007;4(2):1-14/

Chesser-Smyth PA/ The lived experiences of general
student nurses on their first clinical placement: A
phenomenological study/ Nurse Educ Pract 2005;5(6):320-
7/

Andrews GJ, Brodie DA, Andrews JP, Hillan E, Gail
Thomas B, Wong J, et al/ Professional roles and
communications in clinical placements: A qualitative study
of nursing students’ perceptions and some models for
practice/ Int J Nurs Stud 2006;43(7):861-74/

Dickson C, Walker J, Bourgeois S/ Facilitating
undergraduate nurses clinical practicum: the lived
experience of clinical facilitators/ Nurse Educ Today
2006;26(5):416-22/

Peyrovi H/ Student nurses experiences of clinical
placement/ A Dissertation presented in PhD of nursing/Iran
University of Medical Science/ 2005/

Ebrahimi H, Sanagoo A, Jouybari L/ Experiences of
Nursing Students about stress in clinical setting/Golestan
University of Medical Sciences/ 2006/

Sharif F, masoumi S/ A qualitatative study of nursing

student experiences of clinical practice/ BMC Nursing
2005;4:6/

Alborz Univ Med J (AUMJ) 2023 Fall ; 12(4): 485 - 495
http://aums.abzums.ac.ir

15.

16.

17.

18.

19

20.

21.

22.

23.

24.

25.

26.

Mortaz Hejri S, Jalili M/ Analyzing the Quality of
Objective Structured Clinical Examination in Tehran
University of Medical Sciences/ Iran J Med Educ/
2017;17:50-9/

Arnold L/ Assessing professional behavior: yesterday,
today, and tomorrow/ Acad Med/ 2002;77(6):502-15/

Aranda S, Yates P/ A National Professional Development
Framework for Cancer Nursing (2nd edn)/ Canberra: The
National Cancer Nursing Education Project (EdCaN),
Cancer Australia/ 2009

Tabrizi JS/ Objective Structured Field Examination (OSFE)
TT/ IUME [Internet])/ 2012 Mar 1;11(8):976-8/ Available
from: http://ijme/mui/ac/ir/article-1-1474-en/html

. Al-Wardy NM/ Assessment methods in undergraduate

medical education/ Sultan Qaboos Univ Med J [Internet]/
2010/07/19/ 2010 Aug;10(2):203-9/ Auvailable from:
https://pubmed/ncbi/nim/nih/gov/21509230

Pell G, Fuller R, Homer M, Roberts T/ How to measure the
quality of the OSCE: a review of metrics—~AMEE guide no/
49/ Med Teach/ 2010;32(10):802-11/

Fuller R, Homer M, Pell G/ Longitudinal interrelationships
of OSCE station level analyses, quality improvement and
overall reliability/ Med Teach/ 2013;35(6):515-7/

. Homer M, Pell G, Fuller R, Patterson J. Quantifying error
in OSCE standard setting for varying cohort sizes: A
resampling approach to measuring assessment quality. Med
Teach. 2016; 38(2):181-8.

YY- MortazHejri S, Jalili M, Muijtiens AMM, Van Der
Vleuten CPM. Assessing the reliability of the borderline
regression method as a standard setting procedure for
objective structured clinical examination. J Res Med Sci.
2013; 18(10): 887—-891.

Huang CC, Chan CY, Wu CL, Chen YL, Yang HW, Huang
CC, Chen CH, Huang WJ, Lee FY, Lin SJ, Chen JW.
Assessment of clinical competence of medical students
using the objective structured clinical examination: first 2
years' experience in Taipei Veterans General Hospital.
Journal of the Chinese Medical Association. 2010 Nov
1;73(11):589-95.

Elabd K, Abdul-Kadir H, Alkhenizan A, Alkhalifa MK. A
Comparison of the Checklist Scoring Systems, Global
Rating Systems, and Borderline Regression Method for an
Objective Structured Clinical Examination for a Small
Cohort in a Saudi Medical School. Cureus. 2023 Jun
5;15(6).

Park SY, Lee SH, Kim MJ, Ji KH, Ryu JH. Comparing the
cut score for the borderline group method and borderline
regression method with norm-referenced standard setting in
an objective structured clinical examination in medical
school in Korea. Journal of educational evaluation for
health professions. 2021 Sep 27;


http://ijme.mui.ac.ir/article-1-1474-en.html
https://pubmed.ncbi.nlm.nih.gov/21509230
http://dx.doi.org/10.61186/aums.12.4.485
https://aums.abzums.ac.ir/article-1-1651-fa.html

[ Downloaded from aums.abzums.ac.ir on 2026-05-27 |

[ DOI: 10.61186/aums.12.4.485 ]

AUMJ Alborz University of Medical Sciences Journal, Fall 2023, Vol. 12, No. 4:485 - 495

sty of Mdical Scences

Suleiman Ahmadi*, Amin

Habibi?, Mitra rahimzadeh®,

Shahla Bahrami**

1Department of medical
education, Virtual School of
Medical Education, Shahid
Beheshti university of Medical
sciences, Tehran, Iran.
2Department of medical
education, smart university of
Medical sciences, Tehran, Iran.
3Social Determinants of Health
Research Center, Biostatistics
and Epidemiology Department.
Public Health School,
Alborz,Iran.

“Masters student in medical
education, Virtual School of
Medical Education, Shahid
Beheshti university of Medical
sciences, Tehran, Iran.

*Corresponding Author:
Masters student in medical
education, Virtual School of
Medical Education, Shahid
Beheshti university of Medical
sciences, Tehran, Iran.

09901868707
bahrami3636@gmail.com

Original Article

Analyzing the Quality of Objective Structured Clinical
Examination in Alborz University of Medical Sciences

Received: 10 Jan 2023 ; Accepted: 18 Sep 2023
Abstract

Introduction: One of the evaluation methods is based on the performance of objective
structured clinical examination. Passing this exam is necessary for medical students to
graduate, practice medicine and participate in a specialized course. This study is designed
to analyze the quality of these tests using psychometric indicators.

Methods: In this cross-sectional descriptive study, the test of three periods of clinical
competence, respectively, were analyzed. Average (standard deviation), the cut-off score
was (by borderline regression method), rejection rate, R2 determination coefficient, root
mean square error to estimate the the cut-off score, difficulty coefficient, neatness
coefficient were calculated in individual stations and the whole test.

Findings: 64 medical students along with 26 expert examiners from each station were
present in this exam. According to the cut-off score in the 31st exam, all students got a
passing grade and we did not fail. The total RMSE was equal to 0.55 and the value of Rz in
different stations was obtained from 0.46 to 0.85. The hardest and easiest stations based on
the difficulty coefficient were gynecology, social medicine and orthopedics respectively. In
the 32nd exam, the rejection rate was one person (0.23%). The total RMSE was 0.57 and
the value of R, in different stations was obtained from 0.38 to 0.87. The most difficult and
the easiest stations based on the difficulty coefficient were radilogy, emergency medicine
and surgery respectively. In the 33rd exam, all students got a passing grade. Total RMSE
was equal to 0.76 and R, value was obtained in different stations from 0.39 to 0.95. The
most difficult and easiest stations based on the difficulty coefficient were internal glands
and surgery respectively.

Conclusion: To improve the quality of the OSCE exam, measuring its quality is vital. The
use of several psychometric indicators can be an important step in determining the quality
of the test. The results obtained during the three test periods indicate that the quality of the
test is acceptable in most of the stations and some cases need to be reviewed and improved.

Keywords: Test analysis, Objective Structured Clinical Examination, clinical competency,
psychometrics, border Regression
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