Tre—

1RV 9B 1€ a)Lasd (A )93 3)3 § (1041 (i) (ale aslling

3191 48 LS JUiS (5l pkio ) (S (58 yo! y Ly pod 3
NS (B 930 305 (110

fﬁb’fwi*jjfﬁﬁ}é&&x&h')@néﬁwwc‘ﬁ&&u'&}ﬁﬁ

Ol el el ) Biome olKiils o gin 5 pgle 5 (olidlg; 0uSiasls (2259 pele 5 (S Sun 09,5 (B9 STols 3 lsbial )

Ol e e (gheasf Biome oliils o uslitily; o (g 5 pole 0aSiils o 2555 pole § (o Sa 5 09,5 00559 Siliage 0l (ol IS (ggmils Y
Ol edimss )l shws )| Baomn olSiils ¢ puwliiily, 5 (sim )5 pole 0aSLisls 0aSiiils « o559 pole 5 (S Canyi 09,5 (o)) SilSagn JLobiwl Y
Ol Ol 99 pleg olStils ¢ iy S 09,8 ¢ Mol €5 2 5 ()5 (omslid ol 0| (uli) 5 F

WAVIYIYY i by g, WAVIYIA : ol b WAY/YIYY bl s du,b
ouuS

03 )5 slgyd @sl 5 (=l A5 HLad sl it o) (St W 80l Sl pad Sl (s 2 gy (il ) Ba i Bu 9 4w
g oagd (b 00,8 (gl ol o JLad 55 e (bl 5 T 4 i Gl edses 59 sl by ailes bl

ey 5 (VY 0lies) S 05,5 5 4 ol 13l ol 39 8,5, 5 aible shlo 0,e YA oty ;> gy diges 1 hg) § Slgmsd
iy b by S Lzd olie ol sl | ol St oWl iy a5 4thn § e Ay (25 09, A s (VVisled)
D S G T i1 il 55) (Sl igd olSis Jasgi (y903T g 5

a2l GRS 00y 5, sl Ol 278 09,5 50 gl Ly danlie 50 (303l (b a8 ol Lt s il
b gl o s o)y JLid ol lime (25 05,5 30 o3l L dmalie 13 gl (b oy Al 1255
03,5 5.2 @3l Ol S5 09,5 53 g3l Lo dmalin 13 (igoil i (b (ot Sl o0 ;S sS emiy (mbS 5 05l
S S ) p ail o2 ) g (A sla it g pe (LSS A

Lla 1y gsloemime 511 Gloe Sas (g5 ymr (Seima¥l b ol iy pad 4T 0ls s p ol ingly (glaaidly &gy dznnd
o)l Jlid mel i 5 SRl ) il (2 ) At 00l 58 sl Glie el (Sl Dl el iares il o
Sl Gl ) ey (LS g )l (b slais

Ogd 0005 e ply B HLad (Sl (28 ol 1 gauls” (sWelg

o5 g 0,100 0gmg 5T &g am ol,81 5l g by 0 o5 doddo
L 50 0,0 dlwo o (g 9,0 iile —eSdle & j90 ay Jlse a5 il 2ul) 500z a s le S 0,0, S
G S i 3,0, oS Pog e el a il Sy5 e a clél g o)l 3B T () soase
e olacl a6 b e Sless wlg o el asyle ol Vo i e dloul (—ols e oyols plsil Ly

dlﬁl ‘J,:.p)l 4k5L‘:.3\>)‘ Bhe
amiralijafarnezhad@gmail.com :Sod gyl oy

[ Downloaded from jap.iums.ac.ir on 2025-07-19 ]


https://jap.iums.ac.ir/article-1-5387-en.html

[ Downloaded from jap.iums.ac.ir on 2025-07-19 ]

a OlsSon (b S LS s (o L Dol e
OS5 =0l s J S lm St (Slel
L o MV S, g ie ahad g 00, S axS ol 8l
3 e Sledbl 4 los oo Ly s )La8 (5 Sl
5 0]y segee Sl 5 L o, Shes 5 Bl L LU
Gl die (g, 45 CSS g e g CBl s g
004 1l o i ol SISie (sl o8l 3|
as s gla el ol 5l (b s lad Sl
1L b b e ol 03y b Sl oy s ol
oadis (gl Pog i o solaiul o g0 g 80l S
by S-Sk 5T 00 o VL, St
LS oy 555 5y 5 V] 58
2 S9—boe ol (b A5 Lid aes 4 by e
ol Jlsizl (ol S Ltd 6 Sl e s aisS
L5 yebas Maas o mli8l 50 slsul 5 Lacsl
99,0 b)) o amazr 4y Ly s Lis (L)
S Lt 5o 4y (it ol sl 2o ] ol
Jlesiné pliosly 5 (ormb 2é L Silegn (0,5 oy

Vel 08,5 slsul oo
Sy ;o |y g SLodbl b a5 Lid a e
Sadee 8 ol K teghy sl e ags 9 80,
D40 08 dsle an M ol )8l a s asely lis L, gy
aS Bl by o (LAl g sl 8l (b
Gble ;o Ly S )Lid a e ol Ses il
000 i |y ey Jmodll oS (59, 5 Ly lises
DL 5 Shas 1o g a5 s 51 5,
bl et e g OMde (6,5 0 65K o
S5y TPl g0 9,0 S5y 30, S o (o Dhae e
o) el S g9 a0 Pl cliogs
CidS Ly g oand St )l 0,8 S 5 M P0s 0 o0
30 oS lsdllas Mg i co 9,0 daiS cezge L)
o0 plonil 9,5, aS 4y Mt ol 8l Ly S L8 9
5 =k A5 i e (Ve V) gl g (o

B i pe— 5 0,0 08 shile 8,3l o Lsd 5 S e

V)

D

S omlpln aab a il o yo )y adslie g u S o)l
DS oo Jozs amal> 4| g0l (oelozzl 5 ol
S—aSasjle ol ged (Sl cdlag glojlw
Syt ey yat Sy 3 e ISl P
o=l sl o Pacil 00,5 5155 oo 0 AY e 4
Oy 0 o VY 5055 o g cnl Dgliis L
SOl ool (5,155 aco 0 AF o) L5 40 g oo 0 #Y
Slaml J—lse plg—e am Glosoo Lol 5l as (alge
)5 5 w53y ole Jalge jlasilobe o, plsi 09,5
Bols 0s 5 !

Glodsi 5 a5 aloo,S 35155 gou e Lo iaghy
Sledlbl 5,0, 5 as)le 4y st ol 8l )0 gl iy g
55155 35 slaplal (o Blae laSys ) sl
Ao 0 P S e cdl e (o ade lsoni S
Jr=S slassl Gear (69)lg—s ol 31 il jo 0l ISl
» Pl 63t Jeodll pSe o) ol é 5 7m
V095 oas 4 (S L) ok 5 7 LS
s (S Jobo c(yomgd Sae s o 90 (b 50
P S e e g L S Eles (ls el
3L S sl 6Ly S o oy alS ol 31 oy
Pl (555 = 1) 58l o )l (abesiz 5 ooy
L 78l amss asle Sl oS, > b ks
2 AS 98 (e i e L Gl am s o
998 oo gy oled ()15 b L S > Lo
o3 2 |y (omoter A (93 (b o ol i (6l
Bl 58 5o (2252 9 Jlaeamd (o285 95 (V)3 0
9995 g jg (S plasl lawgi anl Gags 5 (Bl
O gm0 dy S > 0923 a8 (s A Ly i (] 5]
by Gz ol Jlis a5 0,5 oo el b
ool el g 0S8 )ly ol o0 slacdl 4 ol
MMss, 5 o s I8

5T la g, ot 3o (ol S JLtd el s pmSosl
bul, b o a S el aaz g po—w e (B s
I i e L 0 Shes (Selins 5 (St

O3 3)3 § (21508 (830433 -445)



https://jap.iums.ac.ir/article-1-5387-en.html

[ Downloaded from jap.iums.ac.ir on 2025-07-19 ]

D91 g0 b 0y eS glilo ol 8l o jlid 55 L Slul>

axdllao (o9,

> Sogo)l

S0 ,eS asle ghlo 0,0 YA Jols ol inghs digal
(5 V) (5 5 (5 VT) 55 05,5 50 oy S 09y
s ol 31 ol 3ot 4 99,5 Lol Nod e
cols, py8 H0gel e wiad ol oS A le
iy 5l zar sl bre wogei Lasl g eSS 1) aels
(LS sl g jo8 4l o (2 Joe ailn Lol
Ly St il (Soy ol 88 (5 sl bl
Gl adllae g, g Blaal gy 0, 5 4 >U 0 Pz
Tk b ools 75 o3l gl 5 B s Soges]
S pole oS _ils LS xS 5 ol i asy
4wl 5,5« R-ARUMS-REC-1397-56 o5 Ly J—us)|
Sl bl Ly Goaie ;o> (inghy b S )8
o0 (i VAVO Jlw o (Soede il (iren
88 81 >lo e o (VoA Jlw o

3
B e V0 (090 e Ly )3 (Sl g8 ol
ool ol Ly obaas Lid sla e glaools .o i osls
Yoo gyl ymaigad uilS 3 L 5 (Sl el 1) 5l3-81053 5]
Sgd ol s (yg—d 0, dlS ol 8 ool ald ed 5 e
SiigS S aalsl o Sagesl ya gl o sl Sl
6y Jsb 5 (s50505] (139 ol o 48 ae 3 e ]
Teee Odgd GihsS s ,S St ol Sle i o
D8 olliws (Sl B 59y by 3555 2 el
et g iagel gt S 58 51 0y S
e Hogesl Jolsi Ly &8 8 o0 1,3 Bu 094 o8
lwosls ai o ST a9 i beS wd oo S
Sy | JESSIW) PO L W 1 B N Y ) PP g
OSlgd 59y s Lo Gosa3l sy (6,5 )8 prlats (6l
—alejl ol a (ags e 40 0 (pagd (b

1RV GBI o)ladis A 3)9303)39 (0433 ()3 (ol asliling

Sid o g 80l (oSl A S woly |55 g adsls
ol glay Wl of )8l L auslas jo ol 8l ol o Ly S
S5 sl Gl (Hlrz Glopsile sy |, o cde 45
oy L (VA e ¢ 556 TDuS0gai olsie 5,0 5
Ll 5 90 2 0 ez g Sl G G L8 ey
&8 o=l 4 Wy amed (A Sl § Sl
J—do a5 ol o o il 0,0 oS glls ol )81 s (Lis
Obey g el Jobo o8 y0ly ey 2alS ) () LiSpas o
wS Lad oo S i 4 az g L Masagal Ly KT
Ogzed (L DB > (b )3 950,05 ()b 30 (b
ol ez (Sloyo OS5 5l solasl (o 98 5 (=8 40l
=Y Sl 510,308 gyl ol 81 jo LS a 5o (55K

NGV B RSP
o= y0ly (b s sl ez B Joie pilSee 50
NG Y AU KN R B
Stz o S8 Ced Sl 1alS g il g s
s 6o e Lsd P sl e sl L
9 o=l (5 50 g 09,5 Jee (SN 8 S 4
ol Sl sla e TVl 58 1 g anilSe
Sl (65,0 i yos IS (g, > Yiazo] S ool
50 359,05 lhloem 9 9,0 35t 53 9y (55 AU
g Ly S ey oS ) Sy s,
S50 B osliil 8590 9,0 o5 e (Sl L
Sl ped o el (Sl 8 el by as Jull
slid SV oy 5l eslial Uy Satas¥l s ol
Sae Ygb o goa s 80 el ol 6T 4ol
33 S Shloa 53958 35 3 1) i Sl ST algi oo
1 oS o3t S8 ol 35y Ly sl ax sl
B s p )9 (mele Llad an (556 (850l ) SlS
B Lid a8 (G090 Sl d dzrgi Lyl 48 S
o=l 3l Bae o aS as)le lilo ol 8l o qangs b L
Tl = SV 0]y Sl s DS () g
bl 03]y slag i sl 5 (b A5 jLsd sla i
5 0l dm o) Ol cg3g—as (59— gl gy ales



https://jap.iums.ac.ir/article-1-5387-en.html

[ Downloaded from jap.iums.ac.ir on 2025-07-19 ]

oLl Sl 05l bl B Cg oS EDLae oS
Obwgs 5 9l 4 (o GBs8 idu (25 7 (Gl 4 asdlos
sl Sogel Mas oS cie 4 SBsd slaplal asa s
ol i S s e ol o S 05,5
assls co pladil 1) 0gs adlys, lacadlad ¢ aiila )

&obol Judexi

g s yg—03 5 eolaiwl Ly Laosls g jes 09— Jloays
bty 7T s lel gasl 3,5 18 i o0 Sy
plas .o ooliiwl Laools (g lal Jdow cg aygu g0
S8le s sleslawl Ly g o/ 0 (5l mmn oo yo Lo Julo
1ol awlre Cgr 8l ploul YY asus SPSS
Vs soliiwl o5 adal) 51(d)

Sleslasl (d) = Ll s 90 (ke S

Lyl 50 3 bl Bl Sils

0395 (Al g a8 o2 (- Sile SIS (25 09,5
YA LY () Jlw YVVAEYRY Ll 5 4l i
o s VWYISEEEIVS (o SoLS VOIFVEVY/SE (s
LIS S5 05,5 9 08 j9dome ;o2 YO/ VEV/AS
Plp e an g esgS (bl gud e e (Sl
ATEVENEL -7 ((Jlw YA LS VY 0) Jlw YV/OAEY/AY
s py YOIRYEFNYF 5 o 5l \WOINOEF/S) o, SolS
D0g A8 ygdone

O Bl ey ol jo 1) (g boline BB a g ol
093l be) S5 00,5 99 50 Gg—5lm 9 33l
ey 5 (YYAYQ L ARIYY (g il s VAOYY £ SAVO
(VVOYAEAY Y 2 yg 3T s Y/ 3 £ YASD 1503l 4ians)
P> ] ) sl s

YV 5l paxia V) by prio el jo aS olo ol boaidl auslie
U (25 5 S5 09,5 99 i 0995l (b oiie
(YY) Jgoz) (P>+/+0) 8,105 0929 (5 Lol Ll 4 6 lolins

— -

BB iengS Y ol 5l e o8, plssl  Soge;] o o gy
Lo i 0008 Ed (Sogasl y ((SSS) amt 4
Ol sy ol oS (s35—os (59,5 sl L5 55—
b sl e ol w6 )05,k £ sl o=l A e
Sl zgl () JS2) Ly a ey >l o LS
PRISTIE| BV I SO 3 S R W | g S S U O
(COPy) —alo— olad 5 (COPX) = ,b- A5l b,
Ottt s Sl ol i i an 2les gl g
b Sl Jgl b Sl ol oy U g
Pl b Ol pen (LS (gl g
S = OO A U] DO A TN S R FYW-L | PE= e
& Stlne SS9 4Bl (o) isu g Al
b ot oy Sl g8 s09—0 (595 55105 L
e ddgl ol b il olad (gataxd 3l ouias JLail
5L Mo b ey Jodl S (695 (§99—os
SO90e S9, (09— Fie bsgs ey Ly 4Bl 995
g doy odle g el Vel iy el uSe
ool MWL 5 et i g Vol iias ools 3]
b 05—3lm 5 099 b gl bl 50 50
Joddl uSe (69508 (59,5 slmosls .ol o a0
5 ol 4o S ol 99,5k il g e
995 JLa slyms s ol 55, Vo S8 i L
e 8 (339 2 molie ml ey JreallnSe 0l

TR0 G b do d0s (0 g

S (8 joly WLy pod SS9
R poly e Aid e Dk 4 (0275 09,5 sl S0ge3]
Ll ;o saddomy g oz Cowanl, Sl
(o 4ol po ool plosl aian (o ade> 4 ulS 3
OV 9 0duiS gs’l"?"’ ﬁ\.\.i‘ L: d)é)o‘) 4 >5v.._.u.: N O_’l_é)o‘)
I 059 Jeos il glapad il dagily (0, S v
b cs ciSSl Lado 5 59 Joms g oie by ail
800y e SVl puais (S ol 5l 6T gl ¢ e

O3 3)3 § (21508 (830433 -445)



https://jap.iums.ac.ir/article-1-5387-en.html

[ Downloaded from jap.iums.ac.ir on 2025-07-19 ]

O35l b 095 98 50 (pbuiS jLad (sl ke anlie ) Jgur

Sl Sxo haw Jses e adlso R

JYeY VOO £ /FF VYA £ Y5 FzHC

105y YIAY £ /Y5 Y/AQ £ -/¥Q FzPO O] JesllnS o902 9
[+ FOINY £ AV/VY \RIANE RN FzHC

YeY VEY/F. £ Y.q8 VWENA £ YA FzPO 19925 €91 oy clo)
B FYITY £\ 508 YONY £ /AY S S A 35 w0 o lbuls
JYAY YeA-Q £ FYOY YYO/FY £ ¥ov] PHESEIIE s
/N0 Yk e eEE SOges ST b F

O35l b 09,5 99 50 LS 4o HLaS lad g g auslia ¥ Jgu
e Jrs ey al 3o

Nz Y. I0A £ FIYE YA/AY Y/ ol a2 S

N M-A % Y00 ABY * 1/a4 PESTTININERL <!

-ja08 YYNVA £ O/AD YY/-V £ FIYA Jol b s

< IAFY YUYV £ Y/ YAAY £ 0/ ped b S

- 1DOY Y£IA0 £ O/VA YA/-Q £F/F) pow b GS ‘
-/¥aq Yelo8 £ YIVA AAAAEINARS plex ol G =
S¥af VY8 £ FNN BRI o b s

Ay VVXY * F/5Y VDY £ Vi8S L ale

- IYA¥ YYIVE £ O/FY VAR RZAR asly L3l asy

NN YY/EY £ £\ YY/Y % O/FA asly ) i

JFYA Yay/-Y £99/.5 YSA/AY £04/VY Cnds Sl

SAVY 9a/V$ * F-/AY VYNE £ XY/ oo b pgd consl

DY FASISA £ YY)\ S ££4/F9 £ AF/A] Jol b s

JYY. ¥14/04 £ 45/Y - YAFIYY £ OA/AS ped b S

PV YAOIEE £ AD- O TYA/PD 2V IAD pom 2l S

NN YYQ/AD £ SO/VA YEAIA« £5FIAS ol b as e
NI YYR/AY £ FF/9. VEY/AY £ 0F/54 oy b oS

< IYAS YASIAA £ YVY/OF TYYIYA £ Y- ASQ L ale

- JOFY O-Y/E5 £ \OF/SY FEV/AD £10V/FY asl s s

-/yay FYSIEY £V FH/SY FYFANA £ V- V/TF sl > i

1RV Gy 1€ o) Lads A 8)93 63)3 9 (00433 (Ao} (a)c asliling



https://jap.iums.ac.ir/article-1-5387-en.html

[ Downloaded from jap.iums.ac.ir on 2025-07-19 ]

59O Slosladil P=+/-1V8) = lo- Sl aalge Lud
Sl (awgio ;51 o3lasl P=+/+YQ) sog—as 5,05 ,L
09,5 le el Sl aS ols s m o ls (Y Jeuz) 99
J—odll nSe 60902 (59,5 ol Lo pits | S gd
9,188 35y (mbmla by ol dn (e, Ol s

(Y Jgaz) P>+ 0) 09— Jloline (5,105 ,L 55

D

obey slomsie o Ol Jsle p51as ol (s s
(mwgin Sl ojlasl P=+/-¥¥) FZHC 4 dlje 7l 4 oo,
09,5 Jsle jSlas ols s mols (¥ Jsuz) 09— jlolins
ailie ey ol S 390 59,5 ol sla e
z9l 4 ey Ol (ol )51 ojlasl P=+/+ 1Y) FZPO
35 50 o=l (Y Sl ejlasl P=+/+ - ¥) FZHC a_alse

0908 (IO ,L 7 5 9 ,Lad 35 10 olml gl oy (o (s3g0e (S35 gl 09,5 9 Hloj el 509,85 (ylej Jole J1:Y Jgua

(551 031050) 5 o liro gl J S 09,5

S 095

Sholsr 31| Jole 1| Jole 31| oo -
ogxplos| 09,5 | oy | e | 9T

YOI =")

oy - . adlgo e
Looseilom | osesluie

EAY |y | ejave
VSN ROR o8 RORR

—+[OY [VOF/AAETT/A7 |\ OO/VVETFEIVO

OFY | VEOANEYANAFNYANYEY SV S FZHC

§O30E (5935 T3

SEYY | efeVVs [ YYY
L) | GIoSo) | ¢ F0)

=V/IAY [YVYVIA- LYYV |YAY/-YEYZ/IAQ

Oy Joadl puss

=Y/E I YAV/OYEYS/ - VIYAQUYYEYQ/PY FZPO

R4l ofe oY | oV
CGNAYE) | ¢IYaY) | (+/V0F)

VPR | YVIEARNV/AS | SO/NVEVVYY

SO | Yasexf0f | Yenvsat | Fzo

4 Cyday (ylo

GISY) | CNED) | YY)

g s 2]
SR80 | VAV | </ATY e
S IE NPAVVOERVYESVFY/E Y a8 — Y Y YEVARVERANYEN AR YA | Fz
(./...) (./.f&) (./..Y)
SNOF | Vs | DY SN
SIFE | FEYVEVYYA | FVYYEVS05 | AOY | YYFVE)-/A- | FANFYEY /AT
CGloo®) | ¢Nag) | ¢1osA) RS
Froole
Lid
JYAY | A | fVY - el
OO [YY /- VEEE/VY|Y - A/- QET/OY| —« /YT [YYT/VYEYADY [YYO/FV Y- Y
(+/+¥Y) CLYY) | (+1-YD) sd"’
SYAY | efeYQs | efe8) »
VEIAS | OBIYERVAY [ OYIBYEVY | YT | FAARVYA | FIAVEVRY | coges | yl0S,LE g

P<:/:0 & )ls sro lawst

iS5 2l 5 (YU 5 oot P/ - V) il L5l
Lf’l"ds s(YI_u )_a| o)‘..\_u‘ P=e/c %) g @L:JS k_¢‘>‘9.v
P/ ¥) Lyasloe (¥ 3l oot P=+/- - F) o)z

(YL 53l 050l P+ [V +) pys sl iS g3 55,
iy (e 3l o3l P= /- YA) pylgz omsbiS

O3 3)3 § (21508 (830433 -445)



https://jap.iums.ac.ir/article-1-5387-en.html

[ Downloaded from jap.iums.ac.ir on 2025-07-19 ]

Baa VoS5 e olsul Slisw plasl oS i (b))
2 =l S s e e (bl -l agl
A565ome ol ail co (amge b 98,08 (yle ol )3
=231t oy B ey pmolie o 1) (g lolime B

Sl s (28 g S 09,5 50 50 33l
b [Lid ager a S ailosls s an 548 olallae
uau b)d)_Js le_w 05)_? 99— O_’l.é)o‘) 691” 9
Y gyl e TTTIL_GL e Lls (o —ixe
90 O 039 &80y &ylolme glas a5 aSaly oyl
Sg—>9 UOL’—”"’“ O )0 le_w 9 »))d)_as a4 ){_wc 09)_?
M 0,81 o HbeaS,Lad ajes ,ats iy @
cloadl 5 ba S cwl Oyenalason, oS ay
Dae Sg0 (5556 g pladil o, Slos i Slallae
3,0, w8 4 M e o, 8l o Jolas ;0 05 >g0 slaoni S g
Lios e ol oledbl d oo 0 g 0SS
Pl ccel as Lo Mo 51 o pnl b a5 g losl
aS el e Jolss poe g i oo (Sl 0 ) Slas
2 L T 5 e plles (i 5 b0l 65 o
b g e 052 e gdmgs 9 0]y 69K 50 (i
A Ssebas.cd T o nle I8 Sb ooy LS
3,0, oS 4 Mo ol 8l a S assls lis oK en 5 3o
Lol miadg p TPaSg ) o0 0l Ly (63, Sdee tidg n L
Ot I S | a9 (0l S5t b

3, las

(V)

el g aad oo Aals ) L g)lS S a0l L3
S dy )5 o S (S JLtd oy L
aS ol s ol iagh mols Mos i o Ly Sl
=275 0355 58 g3l L dlie )0 gail i o
5 Pl b sl o)ly )Lt 7ol Gl
am azgi L omlpln 0o ,2SasS oy (LS
ool StV iy a3 45 39y o s ioe Lanazily
O rmeilSe il so i ialS ) o 0 le o
iy o oyl 4 el i iyl as Yiatol (138 1

1RV GBI o)ladis A 3)9303)39 (0433 ()3 (ol asliling

ojlasl P=2/-VF) il Al isu (dawgie 151 03lal
ool P oY o) il o5 i 5 (b awsze , |
aS ol i mals (FJguz) 09— Jlolme (dawgie 1
zsl s s @l sl erie I S a1 09,5 Jsle
P>/ 0) 05 Joline Ly aslfos bl o obuis,Lad
= 09, 5x0ley (helas 5l aS sl lis m ks (F Jgus)
P=e/YF) po—o (S a2l 59— gl slo it
£90 (b 4l (LS s ol s Y 5T ol
(FUga—) 05— Jlolne (lawgin Sl ojlasl P=+/-¥#)
5 O3—3lim b 4 0l L (o S el
55 @3l Ol =070 095 39 st L el
P FF) atlioo 8 4Bl ()15 B o)l
2 O3—=3lom b e (FUsa2) (Y ;5 ojla
S sl Gl (5025 09,5 50 03l L Al
il o3lasl P=+ [+ ¥Y) o, Lgz mabS sl s s o)
S gS (YU 3l 3l P=+ [ YY) ooty sl 5 VL
S ol s edind Sl ol (F o) ol
JrS 05,5 5 g3l Ly amglio )0 (503l ey b
P=e /YY) poo (LS 2 s 00 )ly 55 sl Ol
ozed (FJgaz) il oo 55555 (Gl /5T o5l
S 09,5 50 g3l L amnlie 10 (503l o
P= /oY) asly L5l sla isky s 00 )ls 5y 73] olpmss
il o5l P/ YA) aiily o) g (bawugio 5l o3l
5 O35l mt b wodlns (F o) 09 555 (awsgie
S sl e J S 09,5 50 (503l L sl
=l ojlasl P=+/+YF) ags LS Lo isw o)l
S sS (Y 5l 03lasl P/ Q) pys liS s (VL

(FJso—2) aib o0

z .
ng SleMb| ‘L)T )29 Lr’buf )L.w.@ 6_3)5.5 09_’>L§
Sl g yimo g Qi >, Slee 4L> gri.nylj Sl )'l
S 1y laas) g 0uS o0 ppl,8 1) ago 9 (8 0l



https://jap.iums.ac.ir/article-1-5387-en.html

[ Downloaded from jap.iums.ac.ir on 2025-07-19 ]

I——

L alles sblie JLid g 9,5 7l pog,5 9 ooy (ol Sl 5095 (o Jule 51:F Jguar

()xl a}‘..).}l)‘_g)bl.u.n 5!@...: Jyss aj)f e aj)f 4=l e
el 1 | dele 1 | dele 1 | oy ) o dop i o
S Lo: ¢ s O9o3lom O g O9e3lom O9e3lote
09,5%x ke 09,5 O%) S P
TR JEVY | YYA B
VPO | YSAINYESANY | YAVYEAQF | VDY | YSONYESFSY | YAUAYEOUVY | o cussil
CIYey | Cleeny | creom
A YV IO ey | asivasvsiy QUYFEEJAY | “VAS | VIV/-QEFVAY | VYV EETY - 5 pgs ot
- = N Ty - -t . + . . S B
Gloesy | Clyey | e e
AT A-F | -0y
CEIVY | FOSITEENYLIFY | FASISAEAYYNS| VAR | FYYAYEAVDY | FF-/FAEATAR | oL oS
(+1+AY) GleeN) | 1Y) ! / ! ! ! I Jsl 2l
A YRR vy | vivasaras [ vrasazasre | vias | vasisEvaaa | YA¥YvESAAs Lus
_ + 95y + + .
(G a)) /YY) (+/++Y) £9° 22
TR P N E | YR YRV DY E | TYQSFEAD-D | YISF | FAVISARVSIEY | YYASOEY-/AD LGS
CGROY) | 1Yy | TV - - - - o= &
9
AR SRR EYME L cva | Y VNAREAVAS | YYUASESONA | JEST | YRVIYAZSSY | YEAA-£55A% L s
(fe+*) CGIYY) | (IVF) - - - - el b
-IYYY SVYY | AT
F159 | \YOAYESAS. [ \YUAYEFEA. | —5/FF [ \¥FEAEEYNY [ VFY/AvELTSa b ool as
(/- ¥¥) CGlos¥Y | ¢1eeY) ! / / ! ! ! ! / / / e AT
-/ SVAE | e
ooy Lty | ronyy | 7VFE | TONYEVUNA [ YAZAAEYVYIOF | VAY | YEONOEY VYT [FYTITALY A7 L ails
S IEOV | el eV -
VEIEE | OV 2VAF/A- 5 |0 FIESEVOTST| VYNV [OYUOSEVEVAS [ FPV/A0EV 0V/PY | arsl Ll i
Cloevy | ey | eres ~
-JAAY SNES | eleen
hoeey Loty | vy | VTS [FRVARVEVAYE | FYAIFYEIERET | VYIEY YVVFEATIPT 8| FYFAR) - VIVE| il ol oo
CIYEY JASS | -lova
/ ! ! ZERF | VaneEEY Y-OAESIYE | Y08 | YeIXAREIFO | VUAVEY/EN s K
CIRY | vy | e
e SAAR N I A YIF - £YVY N A£Y/00 ) AYAZY/YR AIOY+1/44 b ags cocSsl
- ot At € + + 0 b oes ot
CGEARY | GV | CNY) e
Y JEAY | -IPVA
VAR | OYYOYEANY | YYOVAROAS | OYA | YEYREEND | YY-VEEYA (DS 2
(+/+8A) e8| (l+®) Jsl b
G IR IR A VTSN PSRN YaYVEY/ I YAADEFAY | YAIAYEQ/-) L us
R + 5 +y/. iR + 0/ S
A D) Glee0) | YY) £I° 22
AT VI Ll EE L v | veserenas | vsmoovA | vy | vvisreeny | var-aseey L oS
1Y) 10y | IYFD) - - - - Il
Les
CIARA TOA LT e | VAYOEONY | YelREENA | o) | YetEfsas | TVVEROFY bz b us
_ + e+ - B + A +
1Y) GIYY | CIYYY PORT &%
SIYY 088 | -ma
oo VY- SEVA VRSN | Svea | AYEVEYASE | AYoVEES. L ol s
CGI00) | CIAYY | (1-00) * PR e
BV MY | efefen
Vg |V IFOEEYA VVEYEESY | CfFR | VeavEYYY | Vs evss L asles
Gl | ¢l | eney '
AT UAYE Ll | vavAza YYVEEMEY | Vo) | YOOFEASY | VYN VESIFY 5L L5l s
X Xz . x X AL D |
(+/++Y) CleoeY) | Ny G R
-Jare 5| )Y
VST | YaAEoF YYEYESNY | MBS | YONYEFAA | YYYEOFA | asl o5 i
CGlovesy | Gl | IVAR) ey (P
P<:1:0 & )ls sro lawsst
ON—313)3 § (B8 (DG 30031



https://jap.iums.ac.ir/article-1-5387-en.html

[ Downloaded from jap.iums.ac.ir on 2025-07-19 ]

SOl jod 4t )0 (K6 oS 4l lid
b S | (A sz alS) L 5 o, S >
S i 595 gl JLEH s S 5 ml am g 00ls 3
Sl 00l (o oS 0,99 3l o A Bl (2B S 4
S 5L o902 am e DL nl ve s L
SVl 80l Sl po3 0598 jlan <5 > (SleS
O33lotes Lo dmlie ;5 03l (b izmen 3l
s slaide o3y 95 ol Oliee J 05 09,5 50
303l b cogdmy g ;5 55 Ay (o2 )l g 4ty
S gl Gl S8 09,5 50 gl Ly i o
7825 po— (mbiS 5 90 (LS Slaisu el
Gl oy Jdo as Yl ol ol s ol oil o

Aol e ahn £ 5l oy
Sihe ui S99 pis Sl agh slaludga
SletS sla itie plojed Sl pae s ylal digai o
0395 Job (9= ol5sS 9 DAae (SIS galeg iUl e

Sg—od 0yl e o 1) s pod

O=dyely Bls yod a S ols lis p ol jioagh claaidl
Loty )l oo ,31 K1 oy Sae (59 (St
09,5 o =80l (Sl Ol ped ioren il ol
Ly asl =) s 00y 9,0 7ol Olie ()25
b S slaisu yo0d)ly JLotd gl Gl 9 il

Sl a5 ) ey o baS g p,lg

P g g0

s mgty ol Aol o |y Ls a8 suiiS'es o ol 8 ol |

el ]y (o8 g Sis JleS asosed 5,

1RV GBI o)ladis A 3)9303)39 (0433 ()3 (ol asliling

S wiload 35 yeie S5 p0S Al gl—i8 (gq, ,—
Ole—ie a g sl SPIS sl )b 51 ol slass slyls
‘(V'A ’YA)MLQJL;O J_,o.c kj))_> J.‘:s_w OG—od aLac ujA_slS
SV Sl el a o o Lid o ol o, Slae 09 g
= o)ly i ol ials sl cide wile o (80l

Dbl oty (bdS g o)l (S Lo
la,sie ;09,5 Jule Slas ol i bl aslas
Oy Oy (FZPO adli) ey Josll oS (59,5
— Sl adlie JLisd 1S e ol FZHC ailie 24l 4o
Slalas g Jloloe so5—e 5,0 L F 59 = >
Al o 00, w8 Ao ol 8l a S ol lns iy
G (5 paS JLid 35 o bl olad  olule 280l
Sg2g oy oo o cde a5 o Sog s Wl ol 8l a
(et TV0_ib 00 pals gl (Sl slap sl
3,0, w8 glylo ol 8l o Lis 15 e a S cowl oads 5,155
Jlese il Coomw an aiip ool a5 K o
Ohlews gdleds TVaSsges s 45 (6 gmicinS | D
S i > ae g B0l sy 050 WS Slls
SIS e cdis an 1) o0 039 18— g Louls cals

33,5 )l ghlss )3 g g SLooni S asd
Sr=S ok Gl e 45 098 o0 Jolw ials cel,
il j3b a0 S o (ol (3955 o 4y |
2 el Cad ml Mgy oy ol lapad Ly
Ly aglio po (ygsjlm (b a8 ol s ol ingsy
G 0y 5 sl Ol 78 055 50 3l
4l b3l oS 5o il e 550 il 2
Sly S 6B Hyred S5 e adae 5 55
S pleg Sl e lad e g 08 (o0 Joe ), 05
5 ySlos 9 Yool Maslai oo clo ad )8 (ol



https://jap.iums.ac.ir/article-1-5387-en.html

[ Downloaded from jap.iums.ac.ir on 2025-07-19 ]

References

1.

10.

Deyo RA. Diagnostic evaluation of LBP: reaching
a specific diagnosis is often impossible. Archives of
internal medicine. 2002;162(13):1444-7.

Shamji MF, Hurlbert RJ. My Aching Back. World
neurosurgery. 2012;78(3):248-51.

Katz JN. Lumbar disc disorders and low-back pain:
socioeconomic factors and consequences. JBIJS.
20006;88:21-4.

Wilson E, Payton O, Donegan-Shoaf L, Dec K.
Muscle energy technique in patients with acute low
back pain: a pilot clinical trial. Journal of Orthopaedic
& sports Physical therapy. 2003;33(9):502-12.

Mohseni-Bandpei MA, Fakhri M, Bargheri-Nesami
M, Ahmad-Shirvani M, Khalilian AR, Shayesteh-
Azar M. Occupational back pain in Iranian nurses:
an epidemiological study. British Journal of Nursing.
2006;15(17):914-17.

Mohseni-Bandpei MA,
Shayesteh-Azar M. Nonspecific low back pain

Bagheri-Nesami M,

in 5000 Iranian school-age children. Journal of
Pediatric Orthopaedics. 2007;27(2):126-9.

Mohseni-Bandpei MA, Fakhri M, Ahmad-Shirvani
M, Bagheri-Nessami M, Khalilian AR, Shayesteh-
Azar M, et al. Low back pain in 1,100 Iranian
pregnant women: prevalence and risk factors. The
spine journal. 2009;9(10):795-801.

Maheshwari J. Degenerative disorders. Essential
Orthopedics 3rd ed New Delhi: Mehta publishers.
2005:252-4.

Alexander KM, Kinney LaPier TL. Differences
in static balance and weight distribution between
normal subjects and subjects with chronic unilateral
low back pain. Journal of orthopaedic & sports
physical therapy. 1998;28(6):378-83.

Yazdani S, Farahpour N. The association of chronic
low back pain with increased postural sway: a special

reference to perturbation of the visual, vestibular

11.

12.

13.

14.

15.

16.

17.

18.

19.

I——

and proprioception systems. Gait & Posture.
2009;30:524-S5.

Lafond D, Champagne A, Descarreaux M, Dubois
J-D, Prado JM, Duarte M. Postural control during
prolonged standing in persons with chronic low back
pain. Gait & posture. 2009;29(3):421-7.

Hamill J, Knutzen KM. Biomechanical basis of
human movement: Lippincott Williams & Wilkins;
2006.

Monteiro M, Gabriel R, Aranha J, e Castro MN, Sousa
M, Moreira M. Influence of obesity and sarcopenic
obesity on plantar pressure of postmenopausal
women. Clinical Biomechanics. 2010;25(5):461-7.

Leitch KM, Birmingham TB, Jones IC, Giffin JR,
Jenkyn TR. In-shoe plantar pressure measurements
for patients with knee osteoarthritis: Reliability
and effects of lateral heel wedges. Gait & posture.
2011;34(3):391-6.

Nigg BM, Robinson R, Herzog W. Use of Force
Platform Variables to Ouantify the Effects of
Chiropractic Manipulation on Gait Symmetry.
Journal of manipulative
therapeutics. 1987;10(4).

De Cock A, Willems T, Witvrouw E, Vanrenterghem
J, De Clercq D. A functional foot type classification

and physiological

with cluster analysis based on plantar pressure
distribution during jogging. Gait & posture.
2006;23(3):339-47.

Abdul Razak AH, Zayegh A, Begg RK, Wahab
Y. Foot plantar pressure measurement system: A
review. Sensors. 2012;12(7):9884-912.

Rai D, Aggarwal L. The study of plantar pressure
distribution in normal and pathological foot. Pol J
Med Phys Eng. 2006;12(1):25-34.

Bonato P. Wearable sensors/systems and their impact
on biomedical engineering. IEEE Engineering in
Medicine and Biology Magazine. 2003;22(3):18-20.

O3 3)3 § (21508 (830433 -445)


https://jap.iums.ac.ir/article-1-5387-en.html

20.

[ Downloaded from jap.iums.ac.ir on 2025-07-19 ]

21.

22.

23.

24.

25.

26.

27.

28.

29.

1RV GBI o)ladis A 3)9303)39 (0433 ()3 (ol asliling

Rodgers MM. Dynamic biomechanics of the normal
foot and ankle during walking and running. Physical
therapy. 1988;68(12):1822-30.

Greene HS, Cholewicki J, Galloway MT, Nguyen
CV, Radebold A. A history of low back injury is
a risk factor for recurrent back injuries in varsity
athletes. The American journal of sports medicine.
2001;29(6):795-800.

Heidari N, Madden JA, Loeffler MD. Report of
a Case of Genu Recurvatum Following Tibial
Eminence Avulsion Treated by Proximal Tibial
Flexion Osteotomy and Review of the Literature.
Surgical Science. 2011;2(03):117.

Farahpour N, Jafarnezhad A, Damavandi M,
Bakhtiari A, Allard P. Gait ground reaction force
characteristics of low back pain patients with
pronated foot and able-bodied individuals with and
without foot pronation. Journal of biomechanics.
2016;49(9):1705-10.

Silfies SP, Squillante D, Maurer P, Westcott S,
Karduna AR. Trunk muscle recruitment patterns in
specific chronic low back pain populations. Clinical
Biomechanics. 2005;20(5):465-73.

Lee JH, Fell DW, Kim K. Plantar pressure distribution
during walking: comparison of subjects with and
without chronic low back pain. Journal of Physical
Therapy Science. 2011;23(6):923-6.

Fayaz ES. Foot Pressure Asymmetry in Patients
with Mechanical Low Back Pain. Med J Cairo Univ.
2012;80(2).

Zorn A, Schleip R, Klingler W, editors. Walking with
elastic fascia: Saving energy by maintaining balance.
7th World Congress on Low Back and Pelvic Pain,
Los Angeles USA; 2010.

Schleip R, Baker A. Fascia in sport and movement:
Handspring Publishing; 2015.

Pamukoff DN, Lewek MD, Blackburn JT. Greater
vertical loading rate in obese compared to normal

weight young adults. Clinical Biomechanics.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

2016;33:61-5.
Willwacher S, Goetze I, Fischer KM, Briiggemann

G-P. The free moment in running and its relation
to joint loading and injury risk. Footwear Science.
2016;8(1):1-11.

Cohen J. A power primer. Psychological bulletin.
1992;112(1):155.

Shumway-Cook A, Woollacott MH. Motor control:
translating research into clinical practice: Lippincott
Williams & Wilkins; 2007.

Yoon J. The relation study of weight distribution and
strength of Lower extremity with and without Low
back pain in middle-aged woman. Exercise science:
official journal of the Korea Exercise Science
Academy. 2008; 309:16-17.

Alexander K. Differences in static balance and weight
distribution between normal weight distribution
between normal subjects and subjects with chronic
unilateral low back pain. J Orthop Sports Phys Ther.
1998;28:378-83.

Filipovi¢ V, Ciliga D. Postural adaptation of
idiopathic adolescent scolioses (IAS). Kinesiology:
International journal of fundamental and applied
kinesiology. 2010;42(1):16-27.

Schizas C, Kramers-de Quervain I, Stiissi E, Grob
D. Gait asymmetries in patients with idiopathic
scoliosis using vertical forces measurement only.
European Spine Journal. 1998;7(2):95-8.

Menz HB, Dufour AB, Riskowski JL, Hillstrom HJ,
Hannan MT. Foot posture, foot function and low back
pain: the Framingham Foot Study. Rheumatology.
2013; 52(12): 2275-2282.

Zorn A, Hodeck K. Walk with elastic fascia. Dynamic
body. 2011:96-123.

Gill KP, Callaghan MJ. The measurement of lumbar

proprioception in individuals with and without low
back pain. Spine. 1998;23(3):371-7.

. Willigenburg NW, Kingma I, van Dieén JH. Center



https://jap.iums.ac.ir/article-1-5387-en.html

[ Downloaded from jap.iums.ac.ir on 2025-07-19 ]

of pressure trajectories, trunk kinematics and trunk
muscle activation during unstable sitting in low back
pain patients. Gait & posture. 2013;38(4):625-30.

41. Mientjes M, Frank J. Balance in chronic low back
pain patients compared to healthy people under
various conditions in upright standing. Clinical
Biomechanics. 1999;14(10):710-6.

42. Taylor S, Frost H, Taylor A, Barker K. Reliability and
responsiveness of the shuttle walking test in patients

with chronic low back pain. Physiotherapy Research
International. 2001;6(3):170-8.

D ——

O3 3)3 § (21508 (830433 -445)


https://jap.iums.ac.ir/article-1-5387-en.html

ournal of
A hesthesiology and

P @AM Summer2018, Vol 8, NO 4

[ Downloaded from jap.iums.ac.ir on 2025-07-19 ]

Effect of elastic gait training on Foot pressure variables in subjects with low
back pain during running
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ABSTRACT

Aims and background: The aim of this study was to investigate the effects of elastic gait training on the peak
plantar pressure variables and peak forces of 10 regions of the foot, peak of vertical force, time to peak of vertical
force and displacement of center of pressure in patients with low back pain during running.

Materials and methods: The sample of this study included 29 men with low back pain. These subjects were divided
into control (n=12) and experimental (n=17) groups. The experimental group did elastic gait training for 6 weeks.
Peak plantar pressure variables during both pre and post-test were recorded by a foot scan system (sample rate: 300
Hz).

Findings: In the experimental group, findings demonstrated greater peak force on lateral part of the heel during post-
test than in pre-test. Moreover, lower peak pressure in the fourth and fifth metatarsal regions were observed during
post-test than in pre-test. In control group, greater peak forces in third metatarsal part, lateral, and medial parts of the
heel were observed during post-test compared to pre-test.

Conclusion: Findings of this study demonstrated that elastic gait training did not have any significant effect on
stance time. Also, elastic gait training increased peak force in lateral part of the heel and decreased peak pressure
in fourth and fifth metatarsal parts.

keywords: Elastic gait, Plantar pressure, Low back pain, Running
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