[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

WWAY Dl 5 5l ol THA o)l e gly w233159) kg Il S Wy s Bas S pde 5> Liags aslilas s

w;ﬁwém)éwég&mﬁsgﬁg&gwﬁﬁwlﬁo

2l e T s el Fg 58, Ol (S gs
S S0 S Olas b s ol 53T oKl ade Sls poae *
b a5 05 S e il o ool 15T oK1 skl **

% %k %k

o S S e_jjg g Al ¢L;OL.‘:\ J\)'] JLisls Sbatd

WAY/ANG i by e WAV /YA cdllie 5L 55 556

oS>

G S Solda) w s ST ps s Obsl LAl O 5 e S ey ol e gs Cius
SAp ddd bl 6B Cantly JWS 5 5 Ol (ST ik il 4y (G G
3l sl 5 03 S Al ¢ e s GG s b3, (0448) 0,58 el sl iy 51 ezl L e
sdomd L oS CS 5 a Al e o se Ll wﬁ.&;&:&rba\j\w.:ﬁ Coslite s S aw (S,
g 23S eslinal S e ol e Ose3l 5 Laesls Jolowi 5 s sl ol e plonil 23S
s ol b ke 53 3ls OLES Laasly s a5 S L s (golel sla by pled Glp 000 ol sme
53 Ll (P> 0/00) 5510 55 (gols pre sy VLS 5 5 Ollg 50 5 OS5 o oy sl s
Sl VLS5 5 Ol 5 0558 o o Wl 55 5 Gle Bt s s Sl SSle
5 VLS, 4 cod o sl 5 Sle s s OIS Sgsba (P < 00) cd (ool e
o3litul jtio g jiwd (Sl 355 b S 50Uz 5 S o sl s OYLS 5 5 0Ll 5
el o aSS Sl 5 e 5 el sl LS (S8 650 50 S s S Vazm| ol oy 5 S e
3o Sheslial @ iy bl s b Candge o ar s b JWS 5 50 5 b e Rl 5 e blac s
o035 e s

&.wa LsLAo)jJ ‘;5“’]:"“’5 ;L:L(J ‘jjj'f O “'J:’ QKA ‘5-\315 L;Lhéjb


https://system.khu.ac.ir/jrsm/article-1-2211-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

Bl e 8 O 5 e 5T e

EVRVTS

5 odaze Sl glaslisy 0Ll 55 o ST W5 5l L3 &S ol (gl pie Ol j3 S = i, 5 oS >
Olea 55 45 Tl Ll G b a4y Cowd Cgldn ims e o s DS o a1 G esls 3 slie
LB csib o) Olan jo 5 calzes o 53 DLl (pl pedle (V) LS o 5l sl slae o
lalas 53 s plnil 4 Ol oo B ) 514 5,50 o Sty oo s SIS = 53 15 S slie
Las cpl 5 Jes 8) 5 cown b ilbe (glad ¢ Sl bt o5 n s b (38150 (gliad abem 5l o sline
(V) 25 eplal s 53 b G Sl eslinad 5o 5 (ol 0 Sle Lot Sl s 50 o5l

Sheslinal o5l (W5 (Slpus wild) osline gldl 6,584 5 dlesl 51 (ol bl gl LbOLLI
Sl asg L U(W) sl 13 s 5 0, ol b ! coen o Sl eslinal (gl g des 5 glacws
L1 s dlasl 51 (6ol dps oo mm 5 513 (RPN bl balws ahewgay pu i L3,
Cewdor 5 Coawdlanly B30 o 3wt Sl e e B Lol s a5 s
Ly Cewalanly 5 Camsor 3131 s (Y0rV) OLaa 5 51558 ae) e 5o (F) il & slise
sl sl s e s slie ladis (J3b slaasS sls )l 3 oo LS Ll Wl 5l 5 K58
ol sls OLas eldl s Sl gl s 5 s Sl eslinad 3 (gt Sl ShilE s
Sl ez 31 35l 5l des 300 3 i s L3I 0L (o3l Sl s 3l S sy Il
Sl Gl s sl Sis bl oS Yaaml s S sleniy LT s S eslinal 3 55
oz Sl g 5 5y s by o Sl ol 148 sbOles (0) Sl (S > b 4 anls
Dien 5 s 13 h o sl s WS e (S5 laediSa sl IB)s 5
Fi o S Tz b g and G315 5 1SS S 0 S e ol e
VA EX) 5y

8 Cewd b s Ol

G aS 1 Ol 3 B dal g cewsor 5 Cewnanly 31 (YY) O 5 szl gladdlas s
Al 5 e Sl ealial y sl o s Sl eslinal Gl Kl a6 K It
R o s (s il Sl Kl e JU Ol b amlie s s 0l 03 Sy sl 0l ms
oS Shysl DS = plil 53 1) 355 Uls L5sB (63L5 Olsee 4y 5l 31 a8 ks amd (il 4 5 das 13

Q) oS Ll s s 50 CBIST Sl 1 S e

S Al sy ool alial Jelse sea a0 B 4wy cpl 5o Sldlae sb sl s L

J\MZL' )lﬁﬁ:l} r\.)u‘ ub::.'\ AJ}EA BE eﬁj@)uw‘ dSJ:AS LSLA-JV-:\P BE ‘“5" Aﬁbl.i‘*s“ A.L.")ngo

il gl ize ST ot Wl e oo s (S o D] 8 Wy aS ol & 5 3 S

1 -reaching


https://system.khu.ac.ir/jrsm/article-1-2211-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

WY Ol 5 50l Ab)uck;f)u)}@:_})}\;ﬂx-\ﬁjéﬂ}}:

SLad 3 L plbl s J 38 J i Cos 4 S psgde cul w4z 5 Ly I3 8 O aher
Blda 5 0y Sle b Sl s il Joo (pl a5 il Lab 53 o)ls DLl o3 Gl L L G315
Sllas 51000 el SIS SU ol Sl g el el AL Sl SOl
ezl (55 Sl S5 4 s b il gl s Jlasl plonil oS T o 038 ) sddplonl
o Sl o g 5 a3 g5l ST S el Jl s ol as s (R 5 s b e i
s ess O 5 iS5l sl (Yo E) DL 5 shele bl sy diS eslinad 5 e s
bbb as il sy IS5 53 YY Sl addllas 03 S s e i Sl
s sl s e sl 05 Sl 351 Sslane dlesl L 1) 555 (sasas) slad aadl gy 55 55 5
O 51y 5 A Glge sLas (sl 5 s b e Olje (i s 15 s
) L odalie callns (lad s Ll (o 2nd Gl 0 Comnd b (g s Olis 0

S w5 Sl ol ST bl by s 5 b sl Sl 3 oS 35l 5 S
Sy pl i e elel s B3 s e cpl adlllas D0 Bladpds s cewsd
Sl S & a5 L1 Conga 1l bl lardlls 53 (Y000) OlSes 5 lale b as Esl,
Gilge glab s lac el plad 53 s b g i adlas - El el LS 5 S S
odsd S lle (glab 5o 5 Cad b g 2es Olges ()bl JSG 4 Lol Lzdls I3 a o SVL o
S8 Yoz ol bl A i 5 s b e (glab 53 el s s o LB 5 A
3 AR UK e e Ces Sl ol posasie b b B @ a5 L Censcs
V) dS e oslizal (g 5 JolS

DLen 5 35U Sldlas 53 Al o slaes; §55 Ll o oo s 53 SIS S Ll e 5 Kos (S
Ol T ol a8 13 a5 088 jni o 5 06w Loy o Sl 3T (Y e ¥) Sl 5 3,LE 5 (Yer))
545 S SHse 55 (OVF) 5 ls s fl,\;\ ol s g i Ol AL Ol Jsb s aS ks
Loy 0F) Ll 0L S VY B8 038 aslie 53 1y o 30 o 358 G 3 (Y00 ) 5,56
Goar s b S5 s s VLS 5 5o s SlIE s 25 G 50 (Vo)) LS
Solsbne Sl La s S5 5 La s g s Sl 3 o oS 55 O 51 Sl il sty s o8 OIS
Lo Ve BT OsS pa 1y 5 d b o s gy Ligy (Y00 F) OS5 18 .000) 5,15 552
s S 8 bl o el S S PYY 5 el SaS W adlas ol s ds S addllas
Sl b 5855 0558 Gaisw ol slaasl ulul s sdalie Laes Sl s 0y Sle s 5l s
Slab 5o oo Ll o s Sl S Cllle Cas 5 Ws S aad S0l O S 5l 2 1 O
sdalice Jlw Vo =A OS5 5 Jlo F=F OIS5,8 o (gylslne oDl aS 6 sboay b, LIS a4 55 Cillsee


https://system.khu.ac.ir/jrsm/article-1-2211-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

Bl e 8 O 5 e 5T e

VA e 31 S 5 il 5 205 1 gl |y s Sl bl g, K, glandlan 3 (To0V) O Kan
b L ol p LS L L L s wasl s S8 YA Shaadlas cpl 55 ks S s S P L Sals
W 55,8 o ot oo Sl 5l b e g IS0 w0 el s Sl oalizal s ol glaanil olal S
oslial (s cpl el S o3 e Gl 5 ey s Sl eslial e (BT Ll (b e ol s
55 14y L;ALanijg)\Jtmdf@lSQﬂjmjw\:;Ab\/\)J&Yl{wwwbwzﬂ

AOV) Sl il SV s colgys 5 Sl S oY s s (il S Y s e
osbial gl o 1, dbate 8 glas 5l il Cilises i (glaaals 55 55l dy o a4 Sldllas ol el
1S 5 o3l (Gl 4 oo 2wd (5l 555 50 o 51 Bl ST 5 1,108 o iuled 4 555 s |
oo bl 3 gz se el SOl s paS @ a5 bl ol S e wad 1) 5 O Sl b
Ll o wn ol 55 Sllllas s 5 Cad b oot GlI8 el 53 35 50 Gla (A3 5 e
Sl Ll O 5 e L ol Gl s g5l B Al ey ) 5 s e slaplel Ol

C,-.«.»:‘ ol B Ss QYLMS/JJJ)QL,‘)})J ‘()lS.s}S&:.g).\ L;.«:JL.«JJ;.Q..:K.’;‘)) Cowd

by )

AN Ul sl 0l 2l Gls Sppo 0 8 035 e pol- Shas G o b
(JLe YO BIA) JLS 55 Fr 5 (JLF BIY) Ol 5 Fr (U V 5 8) S8 Fr bl (658 cnnl
5 Ol Ol Sy wblin 013501250 51 (VAAY) 058 il 5 5 s el il S 3
Gl 3553 5 s Sl Agde dly oodhal 51T olKils Ol gamiils 5 dgie Vo amb slanal,
ST el ael i 5 V0T s 5l aS was Clbgls Olawadde 51,8 VOY fass 5 o Kaa
Ges nl Sla sl s 8 5 Sy wal i el 131l oS aals | pY gl S5
Slaes S a5 o5 ol OBASES 5 Gl Sis 51 A2l Gla o 6 S K 255 LSS el s
Saae shols 213 ke cpy 5 sy 0dd (K ol Sl 5 e 51 e sblis ples 55 G
L Gl G slad gad e 5l b

L r s msha 4535 (V44Y) 058 htal 5 5 s sl iy ol G 3 e3lial 3550 13
oLl (Bl Uy Ok 2 033 g et SST 3,8 5 03 SOl (58 13550 033155 Sl el L
Vb Sl sy BB (555 SL Bl 042 0T 03 Sy o oS s 88 (S
OA) 58 o 2l S K sl eslinal O3 S O g ¢L<;A B RS S aes S sy ¢t§;ﬁ
S50 ey S > &S (Hf’ 3 S amd) Soslite o b an (GaS ol 5y DD LS)JTJJE e
DA SASC Sl amss A apsly GOl b el Yo plad wo s o8 G S abal a5y 30l

A a S 4 s S


https://system.khu.ac.ir/jrsm/article-1-2211-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

WA Oliany 5 5uly A ojlad ¢ oS o b5, 5 0559 Su pke 5> Shass

\\/

03057 som S35 L3 1l o i ) JSC
S e e s lids 5 je Sty L sSES 5 8 S sy Ssoipdy e ied AT ol
sl bl aw saiseS o Bliays sl e 13 5 (6, u,i.a\j | P YGOSR CI JL g
g R R L N R TR P P W
Sl bl s a eslns L (B L s Jre) (A3l gl 5 03 Sk (Jee) &S 53 Sl
Sl 5 53 S S s b e Gl 5 Sy SRl eSS 0 (a0 i
S oS e el 08 = Al g semee 3 0ls e el 1) (3l lrl 5 05 Sl oS 55 53
abdi a3 e b S sba S b i il gl Jsl SO > OLL Sl e s il el S sk
gSj.L;J.mj:ﬁSfl{wcc\.hﬁwl{&,l.bo&fJSJQJ;L;«)\JS%LSLQJJ\}@L:«.la.;‘ﬁ,wu\)

P S e O
Oge51 3 eslizal b lanl Weesls ol 5 4o 55 .l eslinad Laesls gdoazes lp aeo s LU
03,) ¥ S o Jle bl o 05a30 515 edd s W o3l 035 o g el = S S
sskie 4 s A eslinal (22 O 5w gl xS bl s gl (25 OK6) ¥ ox (L gla
3 mins Sldllas LB s VLS 5 5 OBl 5 5 0558 o o 3 OIS (gols sne 5585 anlllas
L Jlssed gy 5 5 V7 a5 SPSS 15l e 5 51 eslial b baesls o oy S eslinal S 4 005l
53 P/t s g3l ann 53 (g)ls e gl 23S e Yor ¥ as EXCELL b, 51 eslinad

Al an S L


https://system.khu.ac.ir/jrsm/article-1-2211-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

Bl e 8 O 5 e 5T e ‘

i slbadly
33 fp s b s Gl S0ls OF Galil 2 68 s o OLE 1 G oo 5 (slaaly ) s
03 NYY 0558 55 le bt 3 5 AAY OVLLS 55 53 5 4 Ol 5 @ 058 5o ol sl
53 5 YVY Ol 55 53 YAY 0558 5 o slesl ss 5 MAY OVLS 55 55 5 MAY Ol 5

&:A..w\ o.«\A" Cowd ‘U ?/OV QVLS)J.:

OYLE 55 5 Oblsm 5 058 555 b 0w a5 L 5 p s b g s Sl 3 :S0Le ) sl

oYlS 3 bl g obegs
ANAY q q ol y Slgi!
ANAY ANAY AYY Sibo b
N V/VV Y/4Y w2 sled!
‘._F"l.u.l i)
— ol
A = =l
- gded e
0% 1—
=
LY

s |15Lu35| U"I'-':' tac '\lml|_a1|_s Lgaal
cilide JalBY s jiand
OYLE 55 5 Oblsmr 5 0555 530 5 O &t 57 b i S b o 2s Sl 3 5 0la ) ls e
a3 Al sty 45 o 5 tadan G glsiie 035l 5l 3 5m 03Y ail g mend 1 LS
wJL_i)‘jM}JOH)T)‘ ‘)_Jj.g g:,._w.ﬁl._gd..u)f“dz vﬁ\j‘}ﬂ&u&lfhbb)}gd‘i QKAJ:.}'L:@QJJJ&
el ol ¥ J gk 53 0T il 4S5 S eslinal S e Jale

1 -Kolmogoroff-Smirnoff


https://system.khu.ac.ir/jrsm/article-1-2211-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

WY Ol 5 50l Aa)ucéf)u)}@:j)}\;ﬂxu\ﬁjé&ﬂ}}:

(5358 03y o 53 Caltten SO & (g v a5 Soln Alie (51 S o ale il Jolond 0 505T ol Y Ut

= . .
LS5 50l 5

S | Sl | gl oibe | @oliTarss | ol ggeme :;
eyt TFA/YTA OVA/YY /¥ Y£4/¥A4 s oS0
ey ® FO/5Y0 V2 4/YYS Y YAA/TVY - 083
e ® £5/5Y4 VAY/VOA Y/55Y T4V /YVA o 09 x5 ol %
— — Y/¥Y$ Y OO/NVOY VYA (s l50) s
_— —-— AARNT Y YANYO (s 09 ) s>

Ll Sls pma P /00 la o

YWANTA P < o/oe V) e 3 O el ge 55 Jaisa b S sl Olas S e ale bl o ol
Obe s ol e e e ysbas "(Fix 1y = YO/EY0 ¢ p <o/ e\ )" s ony 5 " (Fiy iy ooy =
=¥55vA e p < ) " RuK b blime 1 ele s cpl 5 s Llazils ez
AL o me onl 0 Sl ls e (L 03 % o o3 OIK6) Jole 55 blize 31 aSCul . ils "(Fiess oome)
5B 4 ol S s 03y e Bl g s GULE e B O Lol S ST
Slalllas IB5s VLS5 5 Ol O35S w035 53 ol O 1 (gl ime S3ds anlllas
03 S Sewd s sl S 5 S ST i slalpesl A eslinal i Ogel Sl e
e b 3 Js (P> 0/00) 5l gl pme Soles OVLLE 5 5 Ol 55 5 OS5 58 w Cly sl
Glesl 3 cpimean (P < 0/00) 54 s e Gl OVLS 5 L O5SS w5 Oblsr 6 b O3S
sdalice VLS )5 L Ol 58 5 OV 55 L 058 5 Ol i L 08 o b g a sl

P <) s

S5 Axid g o
55 50 0T 534S 34 L tees CidSS s s OS] e 5 O 5 e U alie L sn ) Coda
oo wd Sl s als QLS st glaanl dd oLl ety Sl 3 s laes) 55 5 O Jule
Gl 53 o s Gl 3 S b5l b syls (S odiST ozl g 035 4 il blE 4 ax 5 L
Ol 5 b 0858 Sl Lot 53 Ll (2l (ghls gme oslis OVLLS 50 5 Olg 55 5 O35S o ol
5 obe b 53 OVLLS 55 5 Olle 88 51 2eS OS5 58 aS g sbas cdzils (gols jmn Ol OVLLS 5

O oecdls Jﬁj)bd:mg_éy\:}\@Mojjfmwjg%L;L@\);jx;;wa;m\ 395 5 Cewd


https://system.khu.ac.ir/jrsm/article-1-2211-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

Bl e 8 O 5 e 5T e

5 OS5 T Sl dm 5 dadls (il (gl 3 5 s 11y oalitul p 2eS OS5 58 &S &)s0
Lzls 13 Ol s

sdalie g glaesy o S0 Conly lel js s b mas Gl b s a8 Cllae ) a5 5o
3l Gl s Lng 6B S Sy e laes S aen 53 b S seil D (S Ol e LS
oo Sl s Sl kot s ot gl s o S eslinal o s gl (GBl5e) sl e
s Sl p O S Jle Lt gl Sgosba (il sy (ol e sl i glaes S
ST ) 0L 5 U8 1) s 5 o i ols S alaSle OVLS 550 5 Ol 56 4 Sand (6 %S
s OLE L Vom0 i 53 0y T plad 53 s 3,08 S0 05 S slgiy oS ik el
ssba b Gl OB S e &S gbokea 5 AL Cows ORI s (S > bl 4 oLl
Lo Sae (G ) 2d S Dy po 4 s CLol ploil g 3550 5 s 4 gles 1S
Cowd $ 8 80 61 aS Wals OLEs (Y20 0) OLa 5 0l 08358 olys Ko ik 3 .(\Y)
aols Glea ;o G mli b aS (09) Sl es gy 5 os L (S8l 50) bsu o bl o 55 S5z
Sheslazal gl JJs OS5 5 cows Ol s LS.;K‘}J 3 Fp Lewd Sl pde Ay o Jox
Cawd 3l (93940 50 OVLS 5 ol s s (V) (Y D) sl il glad s 58 cs
oS > ol o Sy 2alS (Y00 ) Sids 5 5,L8 s S eslinal il (gliad s 5 8
(Yor?) Gy 5 0Ll (F) W58 Ol OVLLS j5 s 055 Sl 5 o 31 05 S5 eolinal (615 s
e glad 3 55 e Cees Sl esliad 4 g pin bled OVS 5 g &S Jige cnl 4 ol 2
Lol ool 3 55 s 40 4SS e SRl L 0 S Ol it 655 0l OUlz 55 oS b= 55 )l
YY) 35500 o ) llies gLb s

)03 3 5m s S5 e N o Ll 53 s Sl sl 3 05 8 e oy als OLES Gl gl
0555 5 Coly Sows 4 Ol 58 (s oin S eslinal iy oo Cos Sl s 1 OB S S 65 sbey
Oliie (..waf Sl b Com 3 oS jsbokea il Ll Cans g5 e S eslatal 4 miy OYLS 5
G 1y OF s 5 S e ealizal 5 8 o 3l ilies (gliad 55 o 2ues (gl O3S 45 s elds
S5 g 350 0 S 5 s Sl s 5o LYY Y OYF) Wles S S3 LT 3 (65 5 s JulS 0L
Shoslizal (s 5ni Joled Cllsen glad 53 OVLE 5 53 Al e SRl 5 s b bl ol
ATF XY OF) Wil &S spaal 55 S 58l Cle 4 ol San 45 Sl 5 4m 5 Cones 53
4 55k e sdalin 038 Ols 53 s ldelol Slalllas Ols 35 5o gl ogplie 4 55 Lol al
33 s Sl O35S Wl 58 OVLS 55 5 el LIS 56 58 OS5 05 8 s Ll O e
2B orl 553 AL Ll S e a5 s o O psgie 4 il glas g line glalas

OVLS 55 5 058 Ol 53 Jolss cpl 51 Km0 Ol LT &Sl OF 5 558 o slaml (6,505 Jlm


https://system.khu.ac.ir/jrsm/article-1-2211-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

WY Ol 5 50l aAUL.;..icgff)l:é)}gjj)}g.lx.\ﬁ)AP}_z

Gl ol SO e sla e plas @ VLS5 5 0SS LT s Sle 4 ol 0L
sl asle JLa ¥ 5 ¥ OS5 5S Wsls Ol 555 Gamw s (Yoor) Ok 5 Ll wiey cpl 55 Sas o
S o eslizad Lo Vo B8 0558 & ol laliad aan 53 (5 508 Ol w555 5 5 o 31 LS 5
e 03 397 e b pslal o tes 3OS 4S5 S 4 A.Bﬁw\ Ol 1) fﬁ'é‘“ ol A
dwyde Oy 55 55 Cews 1ol eslanal 5 Jlews s Cle 4 Wl e A 5 s eslanad pl 4l
Jf‘jjbw\a\s.l.&l.: Q)LLZA Qyw)jjdgbﬁéua)ﬁjé Laﬂ:.}’.nj.?‘ g_,.:JJ: J\.\.N‘)L;OJLJM(YO) .L\.Z:L:

Nl

L5 50 g Jolse 5 358 0 3 S5 o Jolse 48 o By (6 s (Dlilllan 5 sl
Fr e b STV TR) S sl OF s 80 S e G Shs Sl o
33 45 6osba (YA) das 13 3l ol ) (555 s Ll o Sl S 655 & sl OLES Dl
s 31 i oslizal 4 1 LT a8 5,05 542 5 Sl Sl wlin gla pie (VLS55 L 085,85l 31 S|
bl bl oS e cni3 (S5 Jelse s e S a0l e b siie cal 5 das e G il
Wl s bolse (5 b g 5 5,5 o U 5 s S Il a0 bl colalllas 1 S0
e Jalse oS ol (g pdybllanil ane ol ORIl (@3l s 3 s e S e eine L LS OSG
O o ases (slaodiSs suen il o 5l8 ) (oo liSsgiomn o sdle anlllas opl 55 (V) X550 O 5o
Ly 5 e 3leslazal Jlsl 3 Wl o L3l 0l .8 8 513 oy 5 andllas S 50 o uiie 5 2 oS
S L 3l ym (515 53 g s Sl 25 55 alad S5 L WL Syl i 53 L S s 15 30 s
23 s Sl S Ll B S ks (g olabine IS8 Cillie sLab 53 Ols ol o235 plsil 5
LS o My falS (goblae S 4 Sle lad 5 385 slab Ogmen B 4l 4 Cod o Gl
(Y4)

&b
‘(V.,@J gl};) Jl:u)hp\ L;&M 9 aéb gﬁ)L“’ S 4.«9-4,5 e J)b BE A.;SJ;’- L}ﬂ& B .L::r) ,(“‘/\V) u.,lilS r‘ 339 A -\
FYE XYY OVEYVA QANAY 2o Ol o(ams) L oK Slasl psle oS 5 andllas Olosler L]

2- Van hof, p., Van der kamp, J. and Savelsberg, G.J.P. (2002) The relation of unimanual and
bimanual reaching to crossing the midline. Child Development, 73, 1353-62

3- Gabbard C, Tapia M, Helbig CR. (2003). Task complexity and limb selection in reaching.
International Journal of Neuroscience. 2003 Feb; 113(2):143-52.

4- Gabbard C, Helbig CR. (2004). What drives children's limb selection forreaching in
hemispace? Exp Brain Res; 156(3):325-32. Epub 27.

5- Gonzalez CL, Whitwell RL, Morrissey B, Ganel T, Goodale MA. (2007). Left handedness
does not extend to visually guide precision grasping. Exp Brain Res; 182(2):275-9. Epub24.

14


https://system.khu.ac.ir/jrsm/article-1-2211-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

Bl e 8 O 5 e 5T e

6- Gabbard,C. Iteya M and. Rabb, A .(1997) . Lateralized comparison of handedness and object
proximity, Canadian Journal of Experimental Psychology 51 (2), 176-180.

7- Helbig C.R and. Gabbard, C (2004). What determines limb selection for reaching?, Research
Quarterly for Exercise and Sport 75 (1), 47-59.

8- Pryde, K.M. Bryden P.J and. Roy, E.A. (2000). Developmental analysis of the relationship
between hand preference and performance: I. Preferential reaching into hemispace, Brain and
Cognition 43 (1-3), 370-374.

9- Stins J.F, Kadar E.E and Costall, A. (2001). Kinematic analysis of hand selection in a
reaching task, Laterality 6 (4), 347-367.

10- Gabbard C, Rabb C. (2000). What determines choice of limb for unimanual reaching
movements? J Gen Psychol. Apr; 127(2):178-84. Review.

11- Mamolo C.M. Roy E.A. Bryden P.J and. Rhor, L.E. (2004). The effects of skilldemands and
object position on the distribution of preferred hand reaches, Brain andCognition.55, 349-351.
12- Mamolo CM, Roy EA, Bryden PJ, Rohr LE. (2005).The performance of
lefthandedparticipants on a preferential reaching test. Brain Cogn; 57(2):143-145.

13- Gabbard,C.R.Helbig and.Gentry. V. (2001).Lateralized effects on reaching by children,
Developmental Neuropsychology 19 (1), 41-51.

14- Leconte P and. Fagard, J .(2004).Influence of object spatial location and taskcomplexity on
children’s use of their preferred hand depending on their handedness consistency,
Developmental Psychobiology 45, 51-58.

15- Rezaee, M. Shojaee, M. Ghasemi, A. Moghaddam, A & Momeni, M. (2010). Which Factors
Affect Hand Selection in Adult: Combined Effects of Ocular Dominance, Task Demand and
Object Location. Journal of Human Kinetics. 26, 39-45.

16-Carlier M, Doyen AL, Lamard C. (2006). Midline crossing: developmental trendfrom 3 to 10
years of age in a preferential card-reaching task. Brain Cogn, 61(3):255-61.

17- Marschik PB, Einspieler C, Strohmeier A, Garzarolli B, Prechtl HF. (2007). A longitudinal
study on hand use while building a tower. Laterality; 12(4):356-63.

18- Coren, S. (1999). "Sensorimotor performance as a function of eye dominance and
handedness", Percept Mot Skills. Percept Mot Skills. 88(2): 424-6.

19- Bryden PJ, Bruyn J, Fletcher P. (2005). Handedness and health: an examination of the
association between different handedness classifications and health disorders. Laterality;
10(5):429-40.

20- Wondae, K., Buchanan, J. and Gabbard, C. (2012). Constraints on arm selection processes
when reaching: deceleration time and degrees of freedom interact to influence limb selection.
Journal of Motor Behavior 43(5): 403-411

21- Kim, W., Buchanan, J.J. & Gabbard, C. (2011). Constraints on arm selection processes
when reaching: degrees of freedom and joint amplitudes interact to influence limb selection.
Journal of Motor Behavior, 43(5), 403-411

22- Bryden PJ, Roy EA. (2006) Preferential reaching across regions of hemispace in adults and
children. Dev Psychobiol; 48(2):121-32.

23- Fagard, J. (1998). Changes in grasping skills and the emergence of bimanual coordination
during the first year of life. In: K.J. Connolly, Editor, Clinics in developmental medicine: The
psychobiology of the hand, Mac Keith Press, Londres, 123-143.

24- Gooderham SE, Bryden PJ, (2013). Does your dominant hand become less dominant with
time? The effects of aging and task complexity on hand selection. Dev Psychobiol. Jun 13. doi:
10.1002/dev .21123. [Epub ahead of print]

25- Bryden, P. J., Pryde, K. M., & Roy, E. A. (2000). A performance measure of the degree of
hand preference. Brain and Cognition, 44, 402—-414.

26- Geschwind DH, Miller BL, CeCarli C, Carmelli D. (2002). Herita-bility of lobar brain volumes
in twins supports genetic modelsof cerebral laterality and handedness. Proc Natl Acad Sci
USA.99:3176-3181

27- Van Strien. (2000).0rigins of human handedness.in:Mandal M, Bulman-Fleming B, Tiwari
G(eds) Side bias: a neuropsychological prespective. Kluwer Academic, Dordrecht, The
Netherlands, pp 41-62

28- Geschwind, Norman and Albert M. Galaburda. (1987). Cerebral Lateralization: Biological
Mechanisms, Associations, and Pathology. Cambridge, MA: MIT Press.

29- Mamolo CM, Roy EA, Rohr LE, Bryden P J. (2006) .Reaching patterns —across working
space: the effects of handedness, task demands, and comfort levels. Laterality.11 (5):465-92.

\


http://www.ncbi.nlm.nih.gov/pubmed?term=Gooderham%20SE%5BAuthor%5D&cauthor=true&cauthor_uid=23765799
http://www.ncbi.nlm.nih.gov/pubmed/23765799
https://system.khu.ac.ir/jrsm/article-1-2211-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

The Comparison of the Effect of Age and Object Location on the Hand
Selection in the Reaching Task

Najafian Razavi, m., (Ph.D.), Islamic Azad University, Fariman Branch.
Moghaddam, A., (Ph.D.), Islamic Azad University, Mashhad Branch.
Rezaei, M., (Ph.D.), Islamic Azad University, Mashhad Branch.

Abstract

The purpose of this study was to investigate the effect of age and object
location on the hand selection in reaching task 120 right-handed children,
adolescents and adults were selected as aur as a participant. Handedness was
determined by Stanley-corn (1992) handedness Questionnaire. The tasks
included lifting, reaching, and making actual use of three different objects. After
the participants made 6 attempts, the objects location was changed. Each of the
participants had to make 18 attempts. Data were analyzed through Two-way
ANOVA and the significant level of 0/05 was used for all statistical analysis. The
results showed that there is no significant difference in mean frequency of
reaching in right hemi space among children, adolescence and adults (p= 0/05).
But, there is a significant difference in the mean frequency of reaching in middle
line crossing and left hemi space among children, adolescence and adulthood (
p< 0/05). The results also indicated that, Children, compared with adults and
adolescents, used non-preferred hand in middle line crossing and left hemi
space in reaching objects. In the same way, adults compared with adolescents,
used non-dominant hand when reaching objects in middle left hemi space. So,
in childhood, it is probable that the consolidation of the dominant-hand has not
been established; in adolescence, however, relying on dominant-hand to do the
tasks increases. In adulthood, regarding the object location, tendency of using
both hands, dominant- and non-dominant hands, increases.

Keywords: Object locations, preferred hand, reaching task, age gropes.
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