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ABSTRACT

Aims and background: Individuals with pronated feet suffer from many biomechanical dysfunctions during
running. The purpose of this study was to compare the peak plantar pressure in ten areas of the foot, ground
reaction force, center of pressure and loading rate during three different running patterns between healthy subjects
and pronated feet individuals with and without LBP.

Materials and methods: This semi-experimental and laboratory study was performed as a comparative research
between three groups including healthy subjects (n=10), pronated feet individuals with (n=10) and without (n=10)
low back pain. Plantar pressure variables were evaluated in 10 areas of the foot. Statistical analysis was performed
using MANOVA test at a significance level of 0.05.

Findings: The loading rate was significantly different between the three groups during running. There was a
significant difference in loading rate in the mid-foot running pattern between the pronated feet individuals with
and without low back pain. The loading rate in the pronated individuals with low back pain was higher in the
mid-foot running pattern than in the rear-foot running pattern.

Conclusion: The forefoot running pattern compared with other running patterns is more suitable for pronated feet
individuals with low back pain. However, further study is warranted.

Key words: Planatar pressure variables, Running, Pronated feet, Low back pain

p Please cite this paper as:

Jafarnezhadgero A, Ghane GH, Valizadehorang A, Mokhtar Malekabadi A[A comparison of planatar pressure variables
during three differnt running patterns in pronated feet individuals with and without low back pain(Persian)]. J Anesth
Pain 2020;11(3):77-87.

Corresponding Author: AmirAli Jafarnezhadgero, Assistant Professor, Sport Biomechanic, Faculty of Educational Sciences
and Psychology, University of Mohaghegh Ardabili, Ardabil,Iran
Email: amiralijafarnezhad@gmail.com

119995300 (P a)Lasl )1 3)93 ¢3)3 § (030433 (-iBag}y (—alc Aslilind



https://jap.iums.ac.ir/article-1-5509-fa.html

[ Downloaded from jap.iums.ac.ir on 2025-11-08 ]

i3y ILAN A

119995030 1 8)Ladld <11 3)93 03) § (0041 (DY) (,alc aslilind

39 (9 g8 ilisio (551 dw (B (b AT HLAS (Sl guiio Awylio
339 505 (g g b g 33 5L (51 510 81 3

"0 o (5 sUso 45l (391 0813 9 s T @ 536 19 57015 aner e ol

J...sé)‘ “51.».”))‘ Lsﬁ.?r.c oKiils Gwlﬂw‘j) 9 LS"U)', ‘n}l.c IRAEA R ‘w))e rﬁ}l.c 9 @»\J A.A-o.ﬁ).l 09)5 ‘L.':‘“))j tS.ulSuas.u )lJQLo.w‘ A

k}'ﬁ‘)) ‘LSLHO)‘ ‘5.8.7:4 oKy ‘L.‘:‘V)L‘M‘S) 9 ‘5».»4).) fas.l.c ouSiisls ‘t_;‘zj)j |a5lc 9 ‘_,;:u\aw).o 05; ‘6&})9 &u&o}u MJ stl.o.w)ls L.SQM‘Q At
o)l el )l oo olRils (qulitily 5 (S pole 0aSAlS (L2559 pole 5 (S Cun 09 )5 (5B))5 (STl Slolinl Y

VWAAIF/Ve by oy YWAQ/F/A ¢ i3l o ,U WAANVIYS el ys g b
ouS

Bas ai il e Gage b SlSesn slagael 5 51 g s Lo L dasgp sl)ls ol 8l i B0 g 4 ialy 18U g 4o
ngsts_i”MU’_JGLg)‘gLf)htﬁg)Ld.d)j)A‘u_hn)J_Aﬂ‘wS\chgru‘L_:dj@lfadd_lau)d)wcﬁwm)_@bun_ﬁjf
il oo 3,0 708 ea g L cig sl (slls ol g Il o, 81 o age

&l o8l (i ) +) s ol 8l 05,5 dis (y (glas i g0 ay 45 05 BB inlosl 5 ymaes go 5l Limgh (LB Shgy g Slg—o
25 sl o /40 (gl e w0 MANOVA 5 5T L (5 Lol slaosls Jodo g 4 jo0 .08 5

99 o L aslbie ame0 oSl yo AT L F s ol s ) (g ls e LS a g0 (b 0g )5 a0 (6,05 L 0 ilaaidly
O9=90 5ol j0 8,0, a5 sl Eiig 09,5 40 (6 AS L F 0 il (gl mme BT 0,0, 8S (sljls S g Sy sl Loy S
Sl plias |y )l e inlidl asiy—an Sl 6o UL aslio o Ly asils

Pomwbie 3,0, 08 g Sy n sl s ol 3l 6l asgs el plw Ly auslie jo e ilb-amty 090 (5551 16y A
Al oo s 8 je Aty ol yo (g it Olalllae ol 0g g Ly o il s

3,3 505 (g (Sb 90 ( baS L gl e i gulS saolg

O g0 a8 lassS an el a sl g Lol oy el doddio
S F—an Erd Ol 0 9 009 oL ilizs iy (S 055 B9 o5 Sl sl o3l slacdlad (o Sl 5l (S0 o
o ploi a S A3l - Jsb ug8asjle ol 10 Do ls gm0 ploul oz a5 Codled SO e o plhie Sy o ds
Pobioe ol Ly asd) ol )mS o0 o o) Ly (B S L sy o9 ool o 5 (pipgs LMool

olils (olitily) 5 (S pole 0aSils (22559 pole g (S Sun S 09,5 (B9 SlSagm Jloliul g5 S5 haz (e sl i ghunnn okium 93

Jeol el B
amiralijafarnezgad@gmail.com :Sodg yiSIl oy



https://jap.iums.ac.ir/article-1-5509-fa.html

[ Downloaded from jap.iums.ac.ir on 2025-11-08 ]

Shrolez Oilas (FaiS § S s (SoiS (Glw
DBt a ;e 00d Sdg p sloaaS ol pls 05 5 o
59 S 00 ly slaylsd o LS e ly J,S s
Lo ool (6 ysseS o8 45y il phail (gloce]
cdled ss el Yol aygil o b ayas sy 5 oLy g
odle Lizu ol las,lual sl plo f(A)Oé)jGA Sdlace
S8 b coss ) mlals sl Candy Sl ks
&ylwal g585 o 0 as el 151 ST sals b aas o
SHae 9 ob95).a.o.: Comns OHLAS J@LM 5o @M*GJLN‘
e Y0azo| o 10 Vg o 00u iS5 s oo
5 0,0,08 MVaS s Jley ol )8 4 s SMLae
olaz ;) 10 (god ke Julge a5 el @b g 0dzmn sladas)le
ol Jlaet plowl b o555 s ay kel g0 s ellss o
4 ailgs o 00,6 Wl o Fasacs 10 MPas, 5 e ol
Sloslw Ola )5S 0 as ke pl godail ails Jlis

A0

Sl 00l (Lo do 0 AT il Sl
ooy el nSe o (e et o)L
i a5 a8 gl e ley L (0g—es sl 5o
St NS 25 SRl a8 el oat (5155 050
U (K S Sy L agil 0,55 2 (s VY 5V
ol LS o O ) (SSiS 5,0 izmen o 7 LS
5 s)lid KuSs lls pBasgs 4 coul sad Ls

Alasls Y6 )AS L #0 aci e el
Loy g bl Ll 50 pago 3T cg =) sleis, ;)
O o Ly 5 Sl S L8 i s pSoglal”
el Smmdy J S 6l (Seanden (Sleik o GleS e
(SLos plasl OIS i gl)ls alos 5l calizes ol )-8l a 90 g
SLm ol o g OV SN0y e g 00,5 &S cgiae plad
B bl Gt (2l ely )L 2T ol s Lad
S adsS 52 1700, o0 6, S o3l g 5 (38 e, S|
et |, i plal slacdly ol S JLss oS o
Maes il 0,0 slogl crul (S g anled oo o]
sl o8l o Ly S L3 e (o (oS (Salllae

119995300 (P a)Lasl )1 3)93 ¢3)3 § (030433 (-iBag}y (—alc Aslilind

@l oS A i il-ams 5 Lales oy-aily glagS
Lasboo (slogSIl 4y s b yagn 4o Ll axiwn o
S 54 S wigs 45 > 5555 e ool Ly gsle 5
39 0595 o iyl (69K b Voons S oo asliiu
RS9 o0 gete (i ptee sLoplal | (S0 Ly BLs )l o
Jodll Se (gl i alaz 5l (o poten 5 Shas as |5
Ly odge ;2 odsipolar (slng s JLinil g Jolss Lo ops
ok (g B alox LS (sla g 4 aS a Bl oo
slol gl Ly sl o SilSogs oS 51 Psjls S
S g5 50 l pl ol Al IS8 g (5 > 0 Shos
g o oy o Sangilil g mes il o DIl IS
S Gl 3 S0 P 1,8 36 e |y o ol g S
Wl oo 45 Sl b g Al das lowials 5 oSSt
5 51 el il e Al ] ol (glaca ]
B Lm0 g ol ol LS lacewl gl

DaiS slol 5,8 6l ) U Gl
LG15L8 50 a8 cl 0l b ol i il (g4
el Jlop el 5l S by (A2l e by el
S Gaeas adoz 1L (55970 0, Shos g9 (il ply 092 o0
b 6855k 9 Fge JLl g (0l o L L goud
Sl ol g0 g e plol (s (e il 4
& o rShee g silEls CnliS pue 5 (SH (SW
S oo ;5 Lo 5 L bade (sasgome ;o a5 dm3 oo
Oy 908 o0 Jolin (nl (eges (TS (g A pmies
Ol bolyea oS ol (AZs Jsb og aals Juls Ly
odsly g oS o el A3l mhaw o (59 lgzeiul
Sl slpg ol 5535 L ol ;o olgi oo 45 355 oo
laplssenl Condg 4 (Hsb (s s | ials ol Paily
o)l (K LS 5 sl odlac o olb-aaS slacaalSd 5
o)l s Lo Uy slal(Jolss Laa> )5 (coge 2
St o by s sl oL OuS pe Ll (25 5>
s Moo b g o by (Sles slasaal 5L
5,890, Shee ;5 (Silase sl ool o zge Wl 0 Ly
030 ¢l g0l 00 4y ;i jd ali e ol A S 0e S



https://jap.iums.ac.ir/article-1-5509-fa.html

[ Downloaded from jap.iums.ac.ir on 2025-11-08 ]

Sk Vol e o ploFeal S8l molie o9 YL
zor b ogaz o F ol i &8 ) 0550 emren
o ails «Silog 5 ol 45 10 0525 ol aalllas |
L Stew pladl Jedo OS] g Sl plasl jo ool >

s (Sl ol ISy
Loy, S ot 5l (53l lgil L;QLJ‘ o9y )l
S o A Mo solazu! v g oo Blo s
1y 053 6l g ais Joio g, 9d alwlsd Sogejl |
LRI WP SN 25 KV) JCSUE- TP WYL g U R B g PE v
353 (359 99,5 |8 eoliwnl Gl jo ol Ay Soges]
A Syee s 0l G=Soslul Lias b gols gl al_Q.i)‘
Gl o8 il made 0-9 o b g (sl ojlasil LS
shls oy doal o 5l i g o Ve 1515 anl 5Ly
sl 4ty GusSlg angly 6 Sl Gk 5l tuds
SrSoll sy gl b (Fogasl panseis cgr (4 oty
oduled Cmsg o (i) L cciy e las oL 3l
Msoéw‘dl})équ_wr@_w))_nog,_”}M
Feliss Llas oo ol et LS gl O
Lo Soge;l cwly s aallas ol jo ™us 5,50l
b g sSmoiwl sl 2855 58 asllae 5590 (5 L)
s sl Uy 5l a5 abiiS i (gL e
Slad ay bl Soglblasb Ve o Sbaas Lad o
o o 5y s 5 g0 i et et Lol
S s il cend o g b Sl i Su ey L gl
Lo gogel o83 8 (g5 O o2 )5 i
a5k ) e ) piz Galojl dolye L (plial 5 lass
LS s 6la piie s jglate 4 0s S b (diolo]
395 ey by iy gLy L1y (6500 0 yomans (S92
ws—a il oSN o JU 5 dw & ymo 4 TV Ll

3L gardllas alox jluslansls  cbgn sl S 90,0, 8
ez 5 Sl Gb G LSS 238 (o am aS S g
A (et il Selins g Sl Ll 5 g0 50 4o
Oyl 00,0 oS (glylo ol 38l o Lt x5 a5 aidl cew
Oy ey oly e s oS o oy la pae |y cde a5
0 5> QLS 5 (J rizren Mails 65 Jsbo 5 1SSl
3 yeS sl ol 8l jo ]y Lsd 55 e g (b A5 Lidas
%90 9 =50l oSl aS s 5 (155 wslesged (o)
Ol dudo aS el aglate Wl ol 31 L aslie jo of 31 -y
33 )l S ol S (Sl lap il (o )5 4,
Jolas 038 Sliiod 15T Al g 4z g b MMadged (lsse
MO pely oS o b edlae (S Sl e s 5 TPl
dglie 2l gy Sus aols 8 oy 0yee ], T
3 s il e Slas (b (b aS s sla s

B9 93,05 g9d 9 b Sy sl sl ol 8

axdllao b9
a4 W ibee (2l g (e g5l Bodes
shlo ol 3leello (go,a5 1+ 09,5 s i Slamlio & j90
rol gl b ot el 90,505 (e 5 L Sy by
Joo)l (S pole oBiils (Sl pgle o IS axeS 0
&) 5l 3,0 \FAAF- AIRARUMS.REC o5 L
ol Simcds apdlel Lol o B Slasde e
35 gt 6 S gesl o5 g €9 5 S s S
Bl oS b e (S asbicols, La Soge)l eles
ISy ol Giomgh s lel amalo ah il jo ioagy 5
kool doe oS iily bl IS atado g bgmeils
Gl V) ;a8 Ve aS aes oo JoSis ool ol
9908 4 M Sy sy L 0 V¢ g sLudS
Lo Gl asedan & g0 an (b sl L )
3 0 d Lo bogajl oS tils Ly ad 5 )50 sl Sialen
S8 o goge;l aios cges ool §ima oS iils codlw
L3 S5 @l s et g asllas o 2S5,
Segn sl Lo o3 o aalllas 4y 099 Ll 8 085 ), 8

O3 3)3 § (21508 (830433 -445)



https://jap.iums.ac.ir/article-1-5509-fa.html

[ Downloaded from jap.iums.ac.ir on 2025-11-08 ]

RS W S BN CORON- ENEIOPS S WY E% S PR
Lo o plos .o sola wl MAVOVA 545l 5l Laog 5
(SPSS) ,l5-8ls 5 5l oolail Ly g +/+0 (g lo cminn grlas jo
alal, 51 (d) 51 ool il Cg i ploul Y ase s

K\RY!

s eolaiwl

Lyl 93 (ilso 35U

Slojlait @) =
gl s 9 & ylailiu! Bl y2ul (uSilso
Lasst

S ol yo (sl e BB 4SO Jeu 3ollae
iy U o LaSShicnds el L aslBos > lgs po

# el e e e S gl la s ble
s o () Gt g (S e il el
09,5 gy sl L 9,0 o8 4 dts 09,5 il 05,5
(P> [+ 0) a5 sanlie g b Eigy 6l L ol

60508 (59,0 aillon >loi 1o Lid zgl aiayge Al dl—as,
@ s ol gl an ) Gloj 5 ey Jesll S
b 58 e sla Sy Olo—e an STl gy 5 )88 55 5

3518 i )90 (bES
= ©,9—0 4o (Center Of Presser) ,Lid ;5 0 Cidso

0 dlxe
My +FxiZoff)
COP =-—""4—
Mx—Fvw(Z
cop, =Mz~ FyiZef)
Fz

bl jo i85 S 0 e adge CoPy 3 CoPX Ll o
9 JS—s )3 dmxio o Zoff o als— o8 5 = - L5l
ey GiSTy (§99—0s (597 iy pdxio (—2dly 35 o

Ll (FZ)

) e&l.asj).uLw u}‘o)‘ )| ool l_> Laoals 009_’ JLA)J

s (Cadgn b bl 0,5 «udgy (sb b 0)0 508 4 M 09,5 (ol 09,5) 09,5 du (o b ailSos (g jo Lad gl ) Jour

OR9°
olle 330505 b cadgy sl Cwign sb
G Gl 1 el ST ele 1 - ‘ ‘ ' , l Loy
_ — Al .
09 g oMgs 095 omp e o o (iyrsy o o S e sl 26 isas
abl-amiy Ll Az el Labeo  amig-aisl adloaxy axly

RIANCIER 7S BERYA v A A CYRAADINEVA P VNCYERYA) o NI R vV O - YRV N | 00 7R SRR (V- S 70 V4

VEIY- 2 VAN VAR EY/ES Y- 2VAY O VFAR £ TS AY/S) £00 - oV £sfa T1

RAREJCIERY) BEAN QYRR B AR A (CYER A DINS ZER B A via) o7 EYIP. HIYY £ YIVE

FINE L Y/OY MYYE VYA YNT £ YT FIFY £VVA FNOEYAY - xfn. T2-5

RAYA NCYERY\) BENEVAR RYCYRR A BENEYA & RYCYRYAL o BENA R F7ARNE 3 y/NASR RY/A g 3 (/A SEER R VS AR

VWYY £ SV AY/EY £ VFE AOYY 2 SVY 0T EYEE AYYE £ YNS 1.2 v ML

AT XCYRVNDRERYAVN (CVRS ') BENEYAVA T CYRIR D IR K VA #- J/N/) 2 R V.VA (O SR V/) G /A - 0 VA B

YoAY £ PV YoAY £ FVA YAV £O/FY  YYAY £ FVA V4/FS £ FAY YA 2 V) M2

CIFEY (e ®)  IYYACT-FA) S IYAYCINY) VA 2 AEY O VO/A- R YIYY NFNY 2 QY

VETAE O VLR YFE VAT E 0N YVFUEYPE VY £ TIYA VY £ Yry M3

AR ATCERE YRR A {CVEL 0 0 BERVA R INCIET 4 SRR TN 20 A BENR R V/N g SNEV IR RVINZE 5 (i 2N

VOO £ F/08 VYA £ YOF \F00 2 P08 1043 £ YO \SYF £ AV Vors Y.y M4

RIAASTCIEY 2 SIERYAA VN CYRER D IRV EA Y CYRYA D PN/ O - VAR § VIA- £Y[PY  NFF LY

AUVA £ Y/AF Q/0-£Y/8)Y YA £ Y/AS 6. £Y/FY YAY £YAA AFY2YVe MS

RAZSICIE A SRRV /A PNCYRA VNV (24 TCIRN A o NN /AR g A A a o VIY- £ Y/VY O H/OY £ VoY

VIOV £ SI0A  YINY £V/EY VIOV £ FI0A YA EVEY VY £YY AN EYYe MF

SOAYYCELeYA)Y < IYA([-8Y) <1003 /-F2)  VOIYY £ 20 VFIYEEPIPA VYT £ OAY

VWY £ O/FF VARY £ YAY Y¥0 2 0/FF  YAFY £ YAY VY £ £18 vy £ fAY HM

SAYACPYY VAT YY) < /00RC/-¥)  YRIYPEF/YY O YV 2 HYY O YVYE L O/

YEAS £ ¥/59 YOIOF £ YIAS YYAS £Y/5R YY/OF £ YAS  YOISA £ Y08 Yeva £vas HL

) :HL il ‘fh'ﬂo ) :HM L Sl Gidu :Mf‘ﬁ,_x..v‘ R I o P e - g P :M1-5 = [ [T EpA 1 T2-5 s el T1

119995300 (P a)Lasl )1 3)93 ¢3)3 § (030433 (-iBag}y (—alc Aslilind



https://jap.iums.ac.ir/article-1-5509-fa.html

[ Downloaded from jap.iums.ac.ir on 2025-11-08 ]

rLcLu )_>‘ .(P:‘/’ ’V) Sg— )J/g.d 09)j 90 4o Coad
S lolne Ol Sl 55 09,5 5 dm9d 9N
Lo g0 plSa w09, 5 a5 gla g5 ay i iils
P=+/-FA) oS0, Sy Vb S L F s
oyl 5 g Lwog S 5l S e j0 K0 sl i

P> 1) asolas lzi 1y (g lo smine O]

a0, g amgs (Helss S Jgaar 3ollas
6 oline B3] o - L5l (gliul, o JLid 55 s
5 azmiymai il o5 ags a5 (glasss any cals
Ll b 00 4 Sad 93,5 L Sy sl 095
09,5 Jale , Sl iizman (P /- FY) cily )l
S5 Ay ol i | (g loline YS! 68 b &,

)_:.’.».A U_)‘ 5o 6)_,Yb )_n)l.a.o 65‘& ‘QJ[—W 05)_f as

log 5 ol 4 oumy by ((FZyy0) o py2 5 (S0 )8 v ) (o Jodl S ($0908 (59,05 polie .Y (o>
SNk g5 5 (COP 5 COP) jio Joo) L2355 1o plraslr ((TFZy0) 456 L)

halss ! s 959588 b Cin s s sk
Gl 09,5 ele ST s oSl o puio
09,5 NS abl-azmy Ge Ll ool amiym ekl ool aldl-azmy oo L Al (ool asiy- bl ool aldl-amiy o8Il L Al oI Az alil oX

<IYOY <IYYD -IVOF
(;m*) (;m) roypy VV/YTETAAT OYYATEYYVAY \FITSE1ETE ASFUASEIYYTY WATITEIYYNS Y- TREY AN AVAVLYEWTY ASSTSFETSVAY \PATD-£Y50) Fz,.
<108 <FFY s

VIVA-EIVO/FO  Y#NAEIWANY  OVYFEIVEPY YA /VIEVFAUY .

(-1+YA) (1+¥Y) (-1-¥Y)

YOIV -EVAFFA YeYA-EVAL0F  YEYFENAVEY YOFIYYEVYYAY  YYASTEVAS/-0 TFZHC

se e ¥Y -1OYY QAN
C1-Y0) 1-VF) Q9]

YVOfEVOIVY YYIA-£VPIVR YVIYFEVVAY YAFOEAY D

YYIFOEVY/ A FYISOENF) -\ YAIFOENSD FEEYEVYNF fosyerans  COPx

<IVEY SIVOF CIVEY ) ) P
ot sty gy, TPAVTETENG YSENTEVENY YVEATEVVEAASVEVURY  YYARFEYENY TASCFETAVYYYRVEVURT YAUTRETATA YATEETYITS COPy
e e e
/- ¥A PR <¥0F &

! ' YIVEY/FE FATEYN VIAFEY/24 FNVEVFY AYYEY/YD OIAFEY/AE BFVEVIED BIVARY/-Y FIOAEY/FY e
(-I¥09) CIFOA) Gl PRECRR

J= e ol (igo a5 2 i dl (unge 6551 o
Ly S0) a0 b Sy 55T (slmeglss .l cyolols 5 151
B9 0 oz o 3l Sl ad> e S L (Gl e 59,
S B ey 59, L 99 5l S g ado e 0l o
W3l (o) 59, Ly 99 48 (Slad> po e (pogs o (mlple
) ol an G1 ad> po Cas (omge (b TVl
Ol G=8 ol adlcul £ Fe (28 o) o Se
e Gl L (im0l (S (390 So s 4
Dgds oo 099 3-8) Aol Al e d 5 0al o5 BTl al> s
a8 Gl oo Ve famgs 4o Kol ad> o g lais

(555 S e a5 o ot Gl 5 il

Lo lyls ol 8l Il ol 81 o o g0 i (g9 Sl
ey ol Gl mall g 950 08 e g L S
L i plle o) s gl jo jLisd 5 5
0,0, oS gllo c gy sl 09, S amu-ai il oS
Omized ils (g lolime molidl byl b o L aslas
5909, 90 a e @l 09, 5 0 NSk 2
05,5 & AT ,L F s ymolie ol s | () lolne OS]
Lyl plw o s Liatkeo 6oL oo b oIl
Pl ailos oly o Lid zol oily gl il
O alise slagXll g 05 lolins Laog 5 5l S

O3 3)3 § (21508 (830433 -445)


https://jap.iums.ac.ir/article-1-5509-fa.html

[ Downloaded from jap.iums.ac.ir on 2025-11-08 ]

3 O g am by ()AL (69 g JLENIY
5 @Sl colis pae 5 SIS S e e
Loge 9 Lodabe gaegomme ;a5 ad3 00 &) 60, Skes
Jolin ol (ogos (Sliig 4 yomie 5 335 o 3L
sl Jolae ol pue g (egas (S0 P00, S o
ol o slacdl el 4 oo a0 Ly e
(O San g 9, S0l janz (imghy 3llae o0, S o 4
Ly cioa s s g ollas 05,5 ol 81 oy folins CEDLs!
Mo oanlitin Jasll oS (3508 (59, gl ymitio 0
Sors 0 45 b A5 e 5 skl imghy 5o
O—ign S O30 o ey el 8o (5090
S99 I3 e DS (23, 0l &S > o ol 5 Ly
ol Emls e 5 sltiie gl Glle M la
Sl 6Ly S 00y (slimg i S ol Lt a_alllas
sl S gl ol aalie jo Ly iy 4 s
Iy oglas ol cde aS o)ls 0529 S Dolay e
IS gl s s o9 (—olaS il o ab
S yse B Ay izen T alodged (L L Sogas]
J—eddloSe 595 Jlosl (6551 oS slacdloe ;o 45
shls as gl 8l o by S o gog—ee bl )3 (e
4o DMlde (Sd poe Sde dn wita by oty
ally o 2l Glaghy sleadly TVl canb os o
TS L s3g—ee bl 45 ey ol S (59,5 L
lyen T gl siie o ™o, S0l gy 5l Jol>
30 6 ol S gty 90y 1045 glaieS ayasl
il o0z o8liiie Eig 6Ly sl 8,8 o e o
G158 o) oS g sholoasd 4 alllas 3 llas
s ol sla o Blo s ST Lol 3l o qag
S (Glwl 5L8 o ol 8 ol (6)lAS 5L 750 5 e0g ey
aals Ly il iaghy 5l Jols claazily el
sl @S Gl ol 8ol Slaeen oo , 55 gasllas
Al a5l o diden e Ll cle as Gl
o el o 8Ll g glie S o SilSe 5l cditly
Syl Cle sy oo a0 b TPl e 955

119995300 (P a)Lasl )1 3)93 ¢3)3 § (030433 (-iBag}y (—alc Aslilind

Al B! sy juiz o a S o il oo 53 ol asSS
G ey el uSe (slpg i 0 S oy ialS aes
SIS s alS Ly ol e S oy e alS
gy oo ‘nl_>u‘ Sladlas .«f)d_..‘f:l;. o|)_a.¢b OP—90 roli;.@
S b3 Tl Ol e L)) G i
o9 NIk £ s Y ey Jodll oS (350
6[.%&.;\.»_»&" g0 aS Sl il o‘)_o.tb L) ‘) 9o B l_:
ch_‘> u_>‘ l_> .(” ,\‘[b)aﬁ_‘:"s& 60)9_‘>).’ 651” l_> h_u).c
loyalb o bl la s asols flis o lad=e
zsl Lo slmosiga ols ()15 5 IS wn 5 S5 T s
SIS L e 5 e ey Jedll oS slmg i (iled
‘;M;Lo.: C5| l_> Lﬁo\.ﬁaé l_: A_M..:LKLA o (5)‘&[—&-&4 )5_1043 Yl_:
S ol GRS L E S 5 ey Sl oS slrg
S=Yb gog—s AT L0 aS Shllas plas ( Jl>
cle Ly [RERRYY) oJ)J ‘..\_».: ;M_Mj 6‘)“5 L;Ltbom’gb 5 ‘)
a ez L ol by T o0 amipmai il 0,55 55|
o993 631 4 3508 Gl (S o0 0l gl s
Sy yp slo ol am a0 0 o5 (g lo ol 8l o an Sl-asy
°§)j u_:‘ 5o wl.».?u la‘"'\_" ‘rlLo.&‘ ‘_gl.ﬁg/u_w" "\_"9"6'0
% Sy oo B A iores WS e Lo g ST
GRS L &m0 o e Ol ey Lo 50 ol 5ass
S VSN 6L®05; B (]| 4_$L~0 djle l_) u.\_’so PL/L&

Al Bl ey ials Yoo
S ol o|)_o.b d.»_ml; Q= )‘ U u))9| l_: Sy ‘_gl_:
3 =Bied Jate iods pn oS e ey iolidl eel
e)b 6L¢bg,:.i o> w._a:lf 9 O_'Jé)o‘) &l )lJ sla—ul
9 Oy, 500 glaadllas ;o Vs ls ol em a1, L A s
Ol a5l s iodg  (gaoes a5 adl o e
e L Bl B e Kl 53 0 a s el
plesl b (69,0 0 ) Sles g0 ol plis amo &) Jloy >
O jely e L Ly (goads S 3ol - ) agd el



https://jap.iums.ac.ir/article-1-5509-fa.html

[ Downloaded from jap.iums.ac.ir on 2025-11-08 ]

P g g0
ol plsl g Lal o) L oS e LS A8 ulow

Adges (gl SBoh

Sl &bw
b ool J—ol> a5 pngh ol 5l (e cle
U DER - B _zils Lo wgs aily go o)l ol S

gl S —8lo | iU Lwog)S s 50T L s
Oyl gy o il A il a5l o iidg g
S8l aalie )3 Cign by Lo ol 3l 5o (6 )05 L 5
Ol (09— i A_§|93u_,o Q] J=do a5 0g S Wl
Sy Olsy 039 S 9 (=B o Jade (it n
5 el o3l aislae o ol )8l ol sy (Al celd
e S JUES )0 sy oyl ml 48T a1 5L
Oty Ol g 005 ;See Ly Bl CeanB a a il
i3l L aes i li8l ) ey el S 51— ol 4
& Ol oy el nSe 9,5 gl ) Ol
WA oo g ials g la s L

o= o LGS o las e el asllos =y o jLus
S o Pasals Jlas Jleyi ol 8l g Slo sl s Lol
‘vll—»a) 05)5 bbJ‘ O 6)|OL2.’.A ule; )_»al.> L)M_ij B as
C_’l:‘" s.:ﬁlxnu_l.c..\_w; odaline Blo tﬁl—’ ;é_fos)_fs
Orizeen § (IS)y58 5 J5350) Lo ogas] yo ailys e
il el ileyl byl

5 —log pla sl M _ae S S e Jed 5, Sl
lalioul) )3 ey el uSe (59,5 6 S0l izren
»)»))ju;a .)Le‘w .o)_f o)L:J‘ Lraiysn‘.ﬂ 9 Lf)lfsb‘é
ool Slidzs o100 g ) (S5elg0 yud oglas s as
R I R R i S

D3l o il s

S o5 AR
Gl plw L anlin jo adl-dsn ogs (59N

Famolie 9,5 ,05 5 g sl bl o3l sl umge

O3 3)3 § (21508 (830433 -445)



https://jap.iums.ac.ir/article-1-5509-fa.html

[ Downloaded from jap.iums.ac.ir on 2025-11-08 ]

References

1.

10.

I1.

119995300 (P a)Lasl )1 3)93 ¢3)3 § (030433 (-iBag}y (—alc Aslilind

Murray J. Prelude to the framing ofa disease: multiple
sclerosis in the period before Charcots Legons.
International MS journal. 2004 Dec;11(3):79-85.

Mandysova P. Knowing the course of multiple
sclerosis. Nursing. 1998 Oct 1;28(10):HN12.

Amcconell E. Myths & facts. Nursing education.
1999; 29(8): 6-25.

Smeltzer SC, Bare BG, Hinkle JL, Cheever KH,
Townsend MC, Gould B. Brunner and Suddarth’s
textbook of medicalsurgical nursing 10th edition.
Philadelphia: Lipincott Williams & Wilkins; 2008.

Asadizaker M, Majdinasab N, Atapour M, Latifi
M, Babadi M. Effect of exercise on walking speed,
fatigue and quality of life in patients with multiple
sclerosis. Jundishapur Scientific Medical Journal.
2010 Jan 1.

Bahraini S, Naji SA, Mananl R. The effect of
aromatherapy massage on fatigue in patients with
multiple sclerosis. Journal of Sabzevar University of
Medical Sciences. 2011; 18( 3), 172-178.

Amcconell E. Myths & facts. Nursing education.
1999; 29(8): 6-25.

Guinness, MC. Peter, S. (1999). “The diagnosis of
multiple sclerosis: peplau’s interpersonal relations
model in practice”. Rehabil Nurs. 24 (1); PP:30- 36.

Donna JB., Cathy B., Zifko U. “Treatment of fatigue
in patients with multipleclerosis”. Wient Med
Wochenscher. 2003; 153 (3-4): 65-72.

Stephens J, DuShuttle D, Hatcher C, Shmunes J,
Slaninka C. Use of awareness through movement
improves balance and balance confidence in people

with multiple sclerosis: a randomized controlled
study. J Neuro Phys Ther. 2001; 25(2):39-49.

Emami MH TH, Kohestani S, Chitsaz A, Etemadifar
M, Karimi S, et al. How frequent is celiac disease

among epileptic patients. J Gastrointestin Liver Dis.
2008:379-382.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Eftekhari, E., Nikbakht, H., & Rabiei Katayoun, E.
M.. Effect of endurance training on aerobic power
and quality of life in female patients with multiple
sclerosis. OLYMPIC. 2008; 1(41):37-46.

Hernandez-Reif M, Field T, Field T, Theakston H.
Multiple sclerosis patients benefits from massage
therapy. Journal of Bodywork and Movement
Therapies. 1998; 2(3): 168-74.

Mallik M, Hall C, Howard D. Nursing knowledge
and practice: A decision making approach. 1st ed.
London, Balliere and Tindall Co; 1997.

Field T, Diego M, Hernandez-Reif M. Massage
therapy research. Developmental Review. 2007; 27:
75-89.

Schroeder B, Doig J, Premkumar K. The effects
of massage therapy on multiple sclerosis patients’
quality of life and leg function. Evidence-Based

Complementary and Alternative Medicine. 2014.

Birukof A. Massage therapy. Academic publication
moscow:¢ 368p. 2004.(in Russian).

Liao WC, Chiu MJ, Landis CA. A warm footbath
before bedtime and sleep in older Taiwanese with
sleep disturbance. Research in nursing & health.
2008 Oct 1;31(5):514-28.

Valizadeh L, Seyyedrasooli A, Zamanazadeh V,
Nasiri K. Comparing the Effects of Reflexology
and Footbath on Sleep Quality in the Elderly: A
Controlled Clinical Trial. Iranian Red Crescent
Medical Journal. 2015 Nov;17(11): 7-15. [in Persian]

Malekpour Z, Ghasemi GH.A. The Effect of 8-week
synthesis of foot Massage and walking on pattern on
stroke, drop, and quality of life in female patients with
diabetic neuropathy. M.A Thesis of sports pathology
and corrective movements. Isfahan university; 2016.
[in Persian]

Shiri M, Kalantari R. Massage Therapy.Aijiz
Publication, Tehran, Second Printing, 2011. [in



https://jap.iums.ac.ir/article-1-5509-fa.html

[ Downloaded from jap.iums.ac.ir on 2025-11-08 ]

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Persian]

Haji Nia M, Delbari A, Zareie M, AliAbadi M, Habibi
A. Comparison of static equilibrium in middle aged
men and active and inactive elderly. Journal of Iran
age. Apr 2013; 8(20): 41-48. [in Persian]

McCurdy K, Langford G. The relationship between
maximum unilateral squat strength and balance

in young adult men and women. Journal of sports
science & medicine. 2006 Jun;5(2):282.

Shaffer SW, Teyhen DS, Lorenson CL, Warren RL,
Koreerat CM, Straseske CA, Childs JD. Y-balance
test: a reliability study involving multiple raters.
Military medicine. 2013 Nov 1;178(11):1264-70.

Rousseaux M, Pérennou D. Comfort care in severely
disabled multiple sclerosis patients. Journal of the
neurological sciences. 2004 Jul 15;222(1):39-48.

Dworzanska E, Mitosek-Szewczyk K, Stelmasiak
Z. Zesp6l zmgczenia w stwardnieniu rozsianym.
Neurol. Neurochir. Pol. 2009;43:71-6.

Brazier JE, Harper R, Jones NM, O’cathain A,
Thomas KJ, Usherwood T, Westlake L. Validating
the SF-36 health
outcome measure for primary care. Bmj. 1992 Jul
18;305(6846):160-4.

survey questionnaire: new

Mojtahedi H. Measurement and Measurement in
Physical Education. First edition, Isfahan university
pub; 2007. [in Persian]

Shah Nazari Z, Marandi M, Shayegan Nejad V. The
effect of Pilates exercises and exercise in water on the
walking speed of women with multiple sclerosis. J of
Development of research in nursing and midwifery.
2012; 11(2): 10-17. [in Persian]

Atapour M. The effect of exercise on walking speed,
fatigue and quality of life in patients with multiple
sclerosis. M. A thesis for nursing education; 2007. [in
Persian]

Barrett CL, Mann GE, Taylor PN, Strike P. A
randomized trial to investigate the effects of

functional electrical stimulation and therapeutic

32.

33.

34.

35.

36.

37.

38.

39.

exercise on walking performance for people with
multiple sclerosis. Multiple Sclerosis Journal. 2009
Apr; 15(4):493-504.

EzAbadi A, Alijani E, Moieni Shabestari M. The
effect of 8 weeks aquatic aerobic training on speed
of walking and expanded disability statues scale
(EDSS) in women with multiple sclerosis. Sports
Sciences J. 2014; 7 (3): 502-548. [in Persian]

Sosnoff JJ, Socie MJ, Boes MK, Sandroff BM,
Pula JH, Suh Y, Weikert M, Balantrapu S, Morrison
S, Motl RW. Mobility, balance and falls in persons
with multiple sclerosis. PloS one. 2011 Nov
22;6(11):e28021.

Salem Y, Scott AH, Karpatkin H, Concert G, Haller
L, Kaminsky E, Weisbrot R, Spatz E. Community-
based group aquatic programme for individuals
with multiple sclerosis: a pilot study. Disability and
rehabilitation. 2011 Jan 1;33(9):720-8.

Balouchy R, Ghiasi A, Naderi E, Sodoghi H. the
survey of Cawthorne and Cooksey exercise on the
quality of life, balance and fatigue in patients with
multiple sclerosis. sjimu. 2014; 21 (7) :43-53.

Mahali Z, Ebrahimi Atri A, HasanAbadi H,
KHoshraftr Yazdi N, Shoeybi A. The effect of tai chi
exercise program on balance in women with multiple

sclerosis. Medical-surgical nursing Journal. 2014; 2
(3 and 4) :85-81.

Abercromby AF, Amonette WE, Layne CS, Mcfarlin
BK, Hinman MR, Paloski WH. Vibration exposure
and biodynamic responses during whole-body
vibration training. Medicine and science in sports
and exercise. 2007 Oct 1; 39(10):1794.

Surakka J, Romberg A, Ruutiainen J, Virtanen A,
Aunola S, Mientaka K. Assessment of muscle
strength and motor fatigue with a knee dynamometer
in subjects with multiple sclerosis: a new fatigue
index. Clinical rehabilitation. 2004 Sep;18(6):652-9.

Chatchawan U, Eungpinichpong W, Plandee P,
Yamauchi J. Effects of thai foot massage on balance

O3 3)3 § (21508 (830433 -445)


https://jap.iums.ac.ir/article-1-5509-fa.html

performance in diabetic patients with peripheral
neuropathy: a randomized parallel-controlled trial.
Medical science monitor basic research. 2015;21:68.

40. Guan P, Howell Jones R, Li N, Bruni L, de
Sanjosé¢ S, Franceschi S, Clifford GM. Human
papillomavirus types in 115,789 HPV positive
women: a meta analysis from cervical infection to
cancer. International journal of cancer. 2012 Nov
15;131(10):2349-59.

41. Gribble P. Hertel, J. “Considerations for the
normalization measures of the star excursion balance

test”. Measure Physic Educe Exercise Science. 2005;
7: 89-100.

42. Frzovic D, Morris ME, Vowels L. Clinical tests
of standing balance: performance of persons with

multiple sclerosis. Archives of physical medicine
and rehabilitation. 2000 Feb 1;81(2):215-21.

43. Honarvar S, Rahnama N, Nouri R. effects of six
weeks massage on the balance, fatigue and quality of
life in patients with MS. Sports Rehab J. 2013; 2(4):
23-30.

44, Ghafari S, Ahmadi F, Nabavi SM, Memarian
R. Effect of Progressive Muscle Relaxation on
depression, anxiety and stress in patients with
multiple sclerosis. Research in Medicine, martyr
Beheshti University of Medical Sciences and Health
Services. 2008;1(32):53-42.

45. Wandell PE, Carlsson AC, Gafvels C, Andersson K,
Tornkvist L. Measuring possible effect on health-
related quality of life by tactile massage or relaxation

in patients with type 2 diabetes. Complementary
therapies in medicine. 2012 Feb 1;20(1-2):8-15.

119995300 (P a)Lasl )1 3)93 ¢3)3 § (030433 (-iBag}y (—alc Aslilind

[ Downloaded from jap.iums.ac.ir on 2025-11-08 ]



https://jap.iums.ac.ir/article-1-5509-fa.html
http://www.tcpdf.org

