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ABSTRACT

Background and Aim: The aim of this study was to compare plantar peak pressure and time
to peak pressure during normal walking between women with genu recurvatum (GR) and
healthy subjects.

Material and Methods: 10 women with genu recurvatumand 11 healthy women participated
in this study. The knee angle was measured by goniometer. Plantar pressure was measured
using emed platform during barefoot walking. After dividing plantar area into 10 masks, peak
pressure values and time to peak pressure were calculated. Repeated measure and MANOVA
were used for statistical analysis. P<0.05 was considered significant.

Results: Subjects with GR had significantly lower peak pressure values at the lateral heel
(p=0.02), medial heel (p=0.04) and midfoot (p=0.02) masks of the right foot; and also at the
lateral midfoot (p=0.02) and 3" 4" and 5™ toes (p=0.04) masks of the left foot, compared to
the healthy women. Also, we found higher values for time to peak pressure at the masks of the
lateral heel (p=0.0001), medial heel (p=0.0001) and midfoot (p=0.01) of the right foot and at
the masks of medial (0=0.03) and lateral heel (p=0.03) of the left foot in the subjects with GR,
compared to healthy women.

Conclusion: GR abnormality can change peak plantar pressure during walking by changing
the alignment of ground reaction force. These changes may affect the function of the lower
limb muscles and alter the gait pattern. So, assessment of plantar pressure distribution is
recommended for planning and evaluation of the effectiveness of rehabilitation programs in
the patients with GR.

Keywords: Genu recruvatum, Plantar peak pressure, Time to peak pressure, Gait.

Received: Feb 8, 2016  Accepted: May 16, 2016


mailto:sh_yazdani@tabrizu.ac.ir
http://sjku.muk.ac.ir/article-1-2548-en.html

[ Downloaded from gku.muk.ac.ir on 2026-05-24 ]

1o V=11V/1W90 U1 g jg0 / @53 9 Cun 3)9s /7 oliwyS A0} eole olGilily (el alas

51 33 GOl b g b (5 01y pLRD (3T 41 ity (o § 9 S 5 5LiS T g Al
Il 31 31 g 43 ) s 91 4 Wino

Ealoze ay (ool e 45139 390 SWI L O3 oy

CPVTYTRITRN 106 25 (o ) 50) O 55 5, 915 62503 05k 5 oty g5 0SS ¢ (8 S 505,5 sl
sh_yazdani@tabrizu.ac.ir

OVl 60188 O (om5 o o5 ¢ 855 pske 5 oy Sy 3 0 A € (o 55 Sz 03,5 eyl gl S Y

S0 O 2 Lol adle sBails (355 p ke 5 Gl FodSla 55 ool T 5 Dol D 05 8 kity] bt S

O 0188 O (3l ol (5555 psle 5 o S oSl ¢ 55 il gm 05 8 skl F

S1A1 53 (s3le S g b o750l p8n 0T 4y Dty Ol 5 (2l 387 Ui ) amlie sl 2535 5 Cota 1B § dian
gl sl 3l ah yde 6 g5 4 Ve

515 sl S o3l sl s ST S8 Gl ol 03 JJle 05V 5 adscde sl hils 05 V0 e 090
o 51 g i (6,8 o3I atm (s b o pely - BB )55 S eslind L5 b HLas b eslizal s S
s MANOVA closesT 51 besls Jdos (gl ks awlous OT @ Odawy Ol 5 ,lid R AR Y
A o3lizal 1 /00 (g lslne o 53 5 S sla S ojlul

5 (P=2/0Y) (ol il (P20 F) s aily (8 s Sl @l po U m gl a e g5l 8l AL o HEY ]
s (D=1 ) s ey e OIS 5 D=/ Y) (sl Srgben (1505 o sl 03 5 (P ) s ik
s sl (s s b ycde S5 31 ) Sl 53 sl 4 Oy Db rmen eS8 Il 1R I (s lslies
9 (P=2/0Y) s aily g 55 o b s 5 (P=r/Y)) s Do g (P=r/e ) s ail (P )
35 31311 i (lslime Hsb 4 (P=2/0 1) (s

Ly oS 03,05 5Las ol it el e Jodll S (5,5 AT il o b 4 e 515 solnial 1S AR
ol 2y s a3 1555 el 8 5 Sl il Ctleiee SMLae 3 e Sl (Son Sl (235500 35015 pl5a
25 oo o 5 LS LS w5 ol 4 s 15 4 e 5l 3155 OT (i 1 5 sl g el (1 b 5o

P oely sl & Oy Olaj ol (ST 5Lid 5 by e (g 315 t0 5T g

QO/Y/YV: 5 s AO/YVA: ol aodhal AFNV/Y+ e J e s


mailto:sh_yazdani@tabrizu.ac.ir
http://sjku.muk.ac.ir/article-1-2548-en.html

[ Downloaded from gku.muk.ac.ir on 2026-05-24 ]

w)ld 2] awmlis oA

sl mte o5 4 S5 L (Sl fres S3ie)
ek bl g Lgd o 15 53 Slol ST ol
5345 Wlesls Olis Oladllas L(VY) ias o o | il
JE S e s sl 4, i sl hls o
23355 b bl Sl s gl 4 Ok (&-“
33 5% 4555 8 (V) Wb e Syl S 40 il
Sl o ge Sl (Sas 515 ank sl
St (8) el 5 e p 3L 4
5 G deade dpeST BLA o el (o B
OMNde o Syl ls pite (Y) ACL Y
353 Fdd )l g 55 5 (1) e ST 5 s 51
oI O liel (a6 S 5 (W HVF) 415 ke SLE o s
Gl S 0k S gylle O ks LOF) 355
(M) 353 035 Joomd o8 53 1y 3 Shese i o 5o
b S L s s B el 63 Sles 1k
Sledbl (10518) sls dalss 515 56 S |
ge Sl gl S L mGs 4 b
5 Ses T (OA) 4S o1k (W) L OYSCie
dbwdf.{bﬁj(\Q)WTJé&)w;j)j
aS lee L;)ij\)zﬂ.:id AJ}fJA.ML:@ deze (Y4)
Sl 1y 553 sl 5 L ol Jla=! oL
st oy &G (Y V) sl ST 5 55 (VY) was s
2> b S LS m55 s S 4l om b Al s
5 83,8 518 Lol Cly b She 4t
lecdls 53 (6530 6 515 G lamial p s L1, OT
5 e b5 6,505 andllae s (YY) wimdls LS e
aS 4 M 5130 53 a8 wisls olas (Y4 F) ol )SKea
Ll bl 5 Cond 2SSl 4 03,05 HLid 3,8 b
AF 55 (YY) JB a5 (I (YY) b 2l 530

2 bhasl W Sl s el sbsle LS

4o
Slacand 51 (S 5 0dy Joahe o 55 S5 Juais
O o sl s (V) ol (S o i
sshr 4,5 S 4 035 Jomd rimmen 5 Calties
) b sl le Sl sl b sl 30 s (Y)
SN il o 455 WO a5l 5115 aS Sl (555
5 Al ails sy Jabe ul 53 (SO GRS
CS o sl oo 4y L3 Ol ot (555 5 g O g3zl
may (F) 3 e aBy Cde gl dlul Lesb LS
P 0 Josedses Jede piiST anls S, b
mt A b dle g ds Sl i 8 ey )l A e
WP sgdm 55 olmial opl ¢ 50l O e (F) 55
e 65l ol (0) Cul eds (Wl Aoy
Iy 0T Cde g ods o158 Ol e 3l 2éw 0L s 4y
e () Wlazadls 0L s oS s
V.ML_;.MI‘ (s Cansd ( fas e Al (Calides
Gl s b1y SMas 05 Pl 5 Sas
bk VA Ll L.« ke sl
534S Sl esls Ol Ll gladle s SDlides
2 S S S s oy B e sl
Dedealy pwlad 3l Bl a b Ol g0 aS 5o
w hds w) e sl slils sl s Sl
OMae dols 5 (3) 358 0 oole Lo il
Cand .(V0) das a5 56 S |y 415 ol bl
23 oo S35 M5 516 S sl b e ler abae
Cans ooy oy (Push off) T 5y d> s
S| g Ol 5aSb sl Lol Cuds SMae
s Sl b Gl Sty e bl (515 S
P T PULI RGO I A T

Sl Sl SMae Cams 5 by oy ST

1090 0LT g )0 /7 @53 § Cuny 8)93 7 PBw)S (Tibjy eole o5k (ol alas


http://sjku.muk.ac.ir/article-1-2548-en.html

[ Downloaded from gku.muk.ac.ir on 2026-05-24 ]

109 (3ls) o

37 9V ) 5 a3 V0 U i alsls 55 4l annlS)
4S" s g @Il U5 55 J S 0n 8 (gl o 5a 5T 0
- P Sy [ S - DR T PR L S L W
g g5 s Jals i ga gl Ol slaslne
S T sl ol i 55 e (S ]
3575 5 Ol il (> diil (Sl o1 5 oS 5o
AL L 20 68 L e pae DY
51 m YV) 358 by o)y 6 SN s el ST L s
anl ol T 03T Joml e b b s geiT ol
SO E s o NS 5 L GRS 3 S S
I O s A8 Jals b sl SS e s 2T
33 sl Kby s Ol e gl oAb S
(Lafayette =l S 5 Jbsle  amiw
(% 5)+) L& oslizal INStruments, Lafayette, IN)
2sb 4 05545 (S ypb) skl Canssy 53 (5,8 o5l
$V0) s el (UAL odd o b 93 18 (695 S 5les
55 e a8y By S L puasly s
5SS st gl bosdd oliS g5 ol
4035 0l oliS Sl ol ST B Sl ol
Lo (P uasas by a, Cie g5l 4505005
SLY 6,8 o3Il odd eals OlE e e
S5 35 0m 4513 Olgie 4 ST e 5 0 ST
Cale eMed-R o5 by o&as 1 ks e O
novel GmbH, Munich, ) oWT Jsb s
Sl el 2 53 5 suin ¥ 255 L (GErmany
o) o= 53 LS 55 L ks e sla it S o5l
(YA) (ICC=0/80-0/90) w335 oslizal 5,
4 Oy Ol g HLE8 ol Juld e o el )l
Ll e petle 5 S asloes 5o ol

LS l Olaabl G b wsd Lasls s S

5 odd gl S s g i e Sl
03 (YY) s o I8l 1y el i oot
S L Ledie 55 (VF0) OSKes 5 bl andlles
eIl e b o b WIS e b S Sl
m&]o:é)abc&.a\)@liqf)l&é@j}] (S
53 (WAY) 0K 5 hslow! oman (YF) das
Ol AR AT Al s w4 2 Golw
P oy U 53 ORI A 53 (5535 s 5
“ et als oy 8 sl S 1 (e e
o s Gl S s Ll S e 5 S
R m3 b AL el 5B 5 s S
S lis ol plasl (8 Dlalllas L(Y0) )05 (6 2t
o S I (slajlial gl 5l 4 See 131 L
5 Wles ST pwyp 1y aty e g5l s oleal
ol w5 blas e sl pate cod plnil g 0 ol
O yely b oady e sl slls ol s sl aS
G ol el 45 K )5 andllas 3,00 Jl> 4 b
Ol 5 gl aS Hlis gl amslie Sl iass
3180 53 sole Lo g b by o5 8 0T 42 O

gl sl 5wy e s 515 4 M

IR P92
.@\@'H,U—@)@Qu@@;yujﬁwﬁa\
4 0 dlS anxl e azdhy e (65 slyla 05V slaws
038 Olse 4o el 050 5 T eSS
CS 0 G opl yo aldbgls ek J 1S 5 Sl
aiie 08 5 g0 Jgde alal 45505 qome s S
Dj)})\.fu ..\}.: @Kﬂ\' J‘J:J QT‘JNLM‘JJgM
(Y9) Jlo s gl (oS Jols Hlaw 09 8 (gla S5 a3T

ol b g Ojlize 5 63 Shes aby s s 55

1990 0LT g )0 /7 @53 9 Cuny 8)gs / oLy (Sib)y eole o5k (alc alas


http://sjku.muk.ac.ir/article-1-2548-en.html

[ Downloaded from gku.muk.ac.ir on 2026-05-24 ]

)08 29! aml@s 1o

DS ady 5 p g5 S8 (ot Sl D 5F Y sl
Loy Lo T 4 Odemy Olaj 5 HLa8 =o)Ly
Multimask ) adsl eSaw Jb asly,
(evaluation program of emed software

T Sy
SPSS 1531 p 5 51 eslizal Lok T s 4y (glaesls
5w (bl 5 oy golel leds, 5 21
Shapiro-) S sy mls 05037 51 bis o
oslitul esls w55 03y by ouns sl (Wilk
Wosls w3s 0350 dloj s 3 ey (OFF) s 8
(o puriadiz bl Judss (5la0 50 3T 31 (p>0/05)
gem Sl JEe S5 0,5 sl S el
s eslats u‘“%’f 095 @j)f ety

A 43}?).15)5'/'0 Q}A)Té‘)bs;ucb

CYh]Y)

S Sy skl Sl 5 5SKe \ Jsr
-0 Ol e 5 U 0,8 53 s 1, SIS s
e S olkas Sgld (Jis 5 Osa3T elal s das
Sl s pemlh 5 Ol esg (e ld (B B
(P<2/00) w5 55 odalin s 535037 o 5 Sl
Conly b 5> Jiole amio 3 515 415 sl Ll
(P<e/00) 55 jlskins oy 8 53 s

Ghle 3 5l gl 3kl Sl PR
S 03 Sl 5 IS Glaos 8ty gl Calies
ST Judows Ll odd 05T Y Jgd 55 Coly
asly 1555 IS s slan g 8 aglie 55 3l 0L
S 5 (P=2/0Y) ol sl (P=2/rF) s
aSSsks 15 3 s ol Sl (P=1/0Y) s

il el s ol 09,8 Sy b 3 Ll £l

Sl aslyy Sloeslial Loy by 8 Oy
Arch T s 55 Jsep 5l (Geometry)
4l Colue Ap) Index = A [ AL + A2 + Az
a>b C>les Az (Ogdde 4l Clus Ao sl
Sl Sl Oy ol S a0l gzl
Olge 4 /TN /YF o b wsd Lasls (Uab
558 b S Olsie 4 /Y G 2aS Jle gl S
w8 L 53 Dol gl (aS Olsie 4+ /Y9 31 YL
I & e 35 0 53 g3 8 Sy aomio (YR) 5 e
U.:g,,.:;;HL;)\J,.(L?L:.@‘_;;LM\?PW
Vgl Sl ms S el gl (P
Sere s 30 4 pls O ) g s A Azl Lau.i.s}.aﬂ
CJ}é\;lJ_:dj)j‘} wsyoly (YY) 5 o gole Cospun b
LT 51 o8 Jsb i 51 5, s sl S e
9 S, Coge ) e Db pdir U US aul
o8 o ok O3k ALK L b ST b xS,
(¥7) o3kl oy 58 (5, Bds LT g3 (.tf%;)\;ﬁ
SLY o el G L2 K 555 0T slaad Ly
S il sz oy LSS L e s b e LSS
bl Gl 51 s (Bl 3 g Sl 2l ards
A 6, S il 681 b a b s s Hlis sl
dagl sl 3l oslizal L L sl s o6 an
s a5 1T 5.l 5 ol (emed software)
Al pede] Gt Sl . Kke SN
Automask ) ¢Sasgsl asl, 3l eslizel L L
- i b (program of emed software
cleSuls L(FY) Lok L;..\;_'»v.:MES >0V 4 PRC
(ol amsl (sl sl Jels e eslina
gt «(Medial midfoot) 1> oopus

-dlasble cpss Jlasblie sl Jlsble ¢ ol

1090 0LT g )0 /7 @53 § Cuny 8)93 7 PBw)S (Tibjy eole o5k (ol alas


http://sjku.muk.ac.ir/article-1-2548-en.html

[ Downloaded from gku.muk.ac.ir on 2026-05-24 ]

MW G oapaib

s slae C)\ @ Oy Ol o obT S @l:.?
o all d(P=a/eee)) s all o
U8 05,8 (P=2/01) &5 Sda 5 (P=2 /020 Y)
4 Odewy Ol 9 B3 329 (olslae Dole Loy
5 s 4l 4t 55 sley o8 ol b zs
Ssddays 5 IS 05 8 Ll O s sl
e d S 0g 5 NP Sl

b sl @ Oy Olaj 3 kal Sl il el
Sald Sl okl 03T O Jgdr 53 58 gl 0o
>l 0o DLs ml 4 Oy Bl s P35 o
(P=+/"¥) ol atdl 5 (P=+/0Y) sl ail
Olej slem 03,5 G sl 53 Soosb 4 3 lskas
o bl ys g JS s aldl asU s C}\ ds Oy
2y S ey 8 n ¥

o3 53 sy oS S0l 35 ule o gl
S (51 ot 513 7 51 0 Oy Ol ol e L
5355 S opl 5 (P=+/87) Conl alie 5 Sl
Gy 0Ly 4y Cde sl slls s Wl 0p8
Jilize 56 0l oo 5 03 8 ale 53 o S sk
4 Odewy Ol cpuimans (P=1/FF) Lid o> (5 5l5kae
Sysb 43 Soslie y (oS aakais 03 53 L o
Voabte 53 5 o nie OFF 0SSN Ve aibte s
AP=2/000Y) ds odalin Ol oy xS ((Jt1s alsly)
Salime e 6 55 L asb 5 s 8 Jale o
Ol Sleis S 5 (P=+/YY) 43,5 oualin
03,5 33 55k Calisee Gblie 55 5L 75l 4y Ok

'3‘9‘, 4.3[.&,0

DS a JE S 5 ol alil (s
35028 05 S TAY 5TAD LA 350

Sl 3 5l sl )ikl Sl 5 o Sk ¥ g
o ol 53 S philen cdas o Ol 1)
=15 03 xS sl ok o sl
oSN Ol b 5 (P=4/0Y) ol O ikee
Sy Mlae Dol (P=1/0F) (m=4 5 Ll 5
23 o b3 sl 03,8 5l ol 4S5 sy (bl
5 4w 0K Sl ple 5 ool Spde oy
03 S 1Y 5 INS sl 3 o5 a (= 5 e
BSad S

o 8 A8 panie el s b bl
Sl Sl o Covw 9 Sl y Caw HlES le
S 515 05,5 5355 K ol s (P=+/YA) 310 3 4
556 e oty OLE o 35 OLSS (Wl 5 48y ke
dibis O Caaw 5 095 ale g3 o olie
Jolse ple 151l 5 Cpioman (P=4/0A)
05 Sosbay s Sgline adlate 03 5 i ST
Opdes aibie 3 5 o the Cawd K dibaie
AP=r/ee e V) ddodss Hlid sl I op S s
Salime blie 6 505 L asb s 0p 8 Jule o
235k w85 (P=2AY) 45 K5 sdalis
S5l sl 5 Wl 03,5 55 4 55 b Calibes bl
3 alie 4y e

ey Ol 3,1kl Sl 5 5 80e ¥ U )3
a Y 13 Cnly gl Caliiea Gble 5 L 2

ol gl sl osls OLES VJL»} asy Cae sl

1990 0LT g )0 /7 @53 9 Cuny 8)gs / oLy (Sib)y eole o5k (alc alas


http://sjku.muk.ac.ir/article-1-2548-en.html

[ Downloaded from gku.muk.ac.ir on 2026-05-24 ]

)08 29} awlds 1P

b g3 03T K31 5 g3 Soluadutin s ubiliad U3l il 5 5 Kka =) gl

s B e e PR
ohabicde gl a,cde ¢SS S _ (agile) B (L) o 035
ol Cely sl (S5
(4> ,5) (ay3) Sl (GJ“J:"Jf
—Y/fYEY/YY —F /00 AA&==V0 XYY YAAVEVAD OV/FEN O \#O/AEV/FY AAVAE= /AL e
ARVARE=AVAdS VY ALY /VE VYO /Y WALE==2VDM YY/A\VEVAN NYAE=7\%% \PY /AL 7/5Y \EVAE=7idd J}::S
O et /YA XY < /OF < IM Wixs « /54 P value
/40 cé'w" Mt (g ylslina s
Cnly Sl 53 5L sl il ol il 5 ik =Y Ul
P value Jdzs Bow o=t
o YAY/ v EFO/YY AAVARE=XVins dls\: bl
ot AARVRRE S v 2 YFA/NT £ FEAY ol sl
oyt YV §/0 Y 4/AY AD/OOEYV/00 s e
a4 VA= 27 Vo /OOEYAS o Sl
Wi YOA/D Y VYA YoV JAALYQ/5F Jsl Jl,bles
/YA L RES R YAA/FYEOY/AD £33 Jlo b
e FEY/o £V AWV/RY YAY/VVES SN F 0 5F ¥ sladlu bk
(AY4 YAZ/v v EY 0 /AY YAY/YYEY VYV s 255
i \§5/0 «EAY/YY AL AVARE=AV/N] £33 A
/P Y/ e RYA4 Voo /DO BTG
b e Jl S s gl ol /0 b 5 (D] g folin s
N PP\ EE Y KL P PR IR JUPNES
P value Jxs e 4L
M YWY/ P VS YVE/FELFY/ Al sl
/%Y MR RYALZ YEY/YYLEYV/\VE o asl
Y VYY/ s 2 E¥/0Y AAFYEYS/YY P O ke
ey V= dVAg! Q4/FFEYY/0) o O
AN ¥OF/0 Y V/TE VAY/FYEFF Y Jsl L e
Yy YAS/B+EVSA/V ¥AY/YYESA/FY £33 Jlo bikse
/EV ¥V /0+ £V VS M= AAn 0¥ s¥ cladlw e
/0¥ B/ Y O/F YF4/FFLY /0 F Cds 22K
JAF W4/ £04/0Y VFE/FFL¥V /AP £35Sl
JF \MORRE 2V AY/VWEYY/50 RO

sl o ISl S e Tty o0/00 el 5 M (g folins

1090 0LT g )0 /7 @53 § Cuny 8)93 7 PBw)S (Tibjy eole o5k (ol alas


http://sjku.muk.ac.ir/article-1-2548-en.html

[ Downloaded from gku.muk.ac.ir on 2026-05-24 ]

B ilshy b

Sl y S 53 5 sl 4y Oy B3 31l 31 il 5 o SSla —F J 3

P value Jdgs e 4>

eyt V4/¥EV/AP Ya/VALL/SY s 4l

eyt \A/Q0HY/VY Y4/¥\ED/AL sl
TN Y4/ FE/04 Y¥/AEY/AF Sl s
/SN FV/YVEVF/9F YO/ \FED/ 44 el O g
VA VE/FVEF/FY \ARESZ) Jsl Jlu e
/AR AY/YYEY/0Y AY/\\EF/9¥ £33 Jlu il
N AVIAEY/AS AV/FAEF/AY 05F ¥ sladl e
“/YF AY/OVEY/AA A INVEY/5F s 2
YaYs AF/AVEE/ ¥ AV/VYEY /04 £33 Sl
9Y A¥/BOEF/F4 AY/V Y /¥ RO

Al ol Ol oy gl ay Oy Lo ol g ¢0/00 palons > (I (5 folima
o s 3 sl & Oy Dlaj 3 )Ml Ool il 5 SSla =0 5ok

P value JaSs Slew a
e YY/FEER/ VS Ya/VFLY/ VY s asl
vt YY/90E0/44 Ya/VrLEV/ VY s asl
A AVARES /AN Y/ YEF/VF Iy O b
“/AY ¥O/YAEY ¢ /¥Y YF/AYLE/TY Sl O g
“/04 VV/YVEF/\F \CZARE=NALZ Jsl Jlu e
na AY/YYEY/YF AYINEY/Y £33 Jlu il
AR A/ oVEB/ ¥ AY/ASEY/FA 05F ¥ sladl Jlle
Y A¥/Y¥5ED/\Y AV/YYE/YY s 22
Yirg A$/VEF/FA AF/YOEF/\O £35Sl
AT APINVED/\F AY¥/OFEF/F5 RO

ML}@ u.au L)Ln) Loy C}‘ £y L)J.:w) QL:) -\>‘} /00 Céuj.} ;J)t"-/‘_;j/)l.&a 3

5 bl s (71000) 0L 5 5 o(YIY) 6 a
g Sl 48T W) e ol 4 (I74Y) O1SGes
SYY-YF5 YOIl 56 ol S Ll mis L
S, 5 5, O¥AY) OIS 5 L8 ol (VY
5 ST OFAY) OLKes 5 hslewl o(Y4)0)
OLSKer 5 a5 (Yoor) 5L (Yo V) oK

&

ST
Sla 5 IS 05 8 amglie 3 45 dishs Ol s
O 5T Okl 5 O ghke catily bl 5 i =5
JS 05,8 5l S G lsbas 55b 4y sley 05 8 5
O 5 oSl sl glaanl Ll s s
5 S ) oK 5 K Sl o(YeeA)

1990 0LT g )0 /7 @53 9 Cuny 8)gs / oLy (Sib)y eole o5k (alc alas


http://sjku.muk.ac.ir/article-1-2548-en.html

[ Downloaded from gku.muk.ac.ir on 2026-05-24 ]

~JLbé ag) aulis 11KE

b sl EalS Lol aalllas 3 oS 555k (V1)
o, (@ L Okl 5 Opkn catdl 4l eyl
Al 4 S 4y e 515 4 D DB 5o 23,
oks plnil Sladlas plol 5y A3 8 asia L
e ool 5 B a5 (G e e i
53 (VL ma (glay 5l LN 5 (V) 15 e ler
A8 LS sl | o e sy e 515 Sils 13
3 03 5 0l 45 Gy 2SI 0T wb s S
S o Ty Wl sl Caaw & e Joddl WS
e Jeddl WS (65 5 Sl el Sl (YY)
(Forefoot) | acw Cand 45 0 09 Jlasl Esls o
S8 pled el 0351 Sl a5 L (1Y) 50 0
S g 4l Juld a5 L Cde Coand 4 o)l
Lals olas Cil"’u:"“"‘ .(f\’)njfdn SeS Al
4 S eS i oolslae Hsb 4 slay 05,8 53 S
Ol L5 Sllas s 55 L ol 0K
ol y Sl il d> o slgml g Il 55 059 femed dilesls
Gl 55 055 o ax o dls DLl ea b 3,
55 o A e sl 53 558 2aST 25 ol dl e
dalg 55 L ool S Sl sl G e
T3 ey oy il 53 Syl 4 4 g b L(FY) sl
s G5l BB Dl 5wl Gble s yly Hli
S 3y Al o 53 pl ol o g Il ol 3151 ST 4
dalg meS QRS b s L SRR SEE

Sy
T3l 4 Oty Olej & ols Ol 5l anlllae e
S5 Sls s 5o b ST g (S e sl
st 35 ek (6515 Sl o B i ab ) e
53 (Y1) 0L 5 ahb ol Jhagy o b
$15dbe (Taping) eus L3 S pdlel 5 55 aslllas

50 815 sl a8 Wiy s cpl 4 0 (Y0 F)
Lol .(Y) 5Y0 ¥5-¥4) 5515 36 ol S )l w55
sor 50 ) S5 sbbal sl (L8 Slallas
23y G pl (6l yukie aST (glasdllas 5 Lilesls I3
CBl il 03 ST e p 4, e 515 il Sl B
AN 3y ol s du e OISl o Rl s
ol (alf;.m Loyl ol gal> e 55 Jle g 13l s
V0 dgd> w9 3yl J.A\f S| 15
Olug Ulpe 55 280 Jos 5dp o5 a2
& S Sy blize Jlesl b 1y & 55 0 (5508
S S gl S (e IS s s L
SESU VL Sl g eus Pl g (2L ST Easly
2> S o S sl Bl 0,0 Sl JEB S
S oy Sl B S e e ) 55 OT g a5
s b ool ey Ol b | P
el Bl O Ll il e po S 515 A
35 g (G ol (gd Db I sl 058 o0
5 S b B 2 b Do & B S e a3
SIS gl [ b 4 B S e s
Loasy Cae g5l glyls o180 s Ll (Fr) 558
35S e candl el al> e ps 5l (gole e S
o A e 53 53,8 o 1 6 5VL s s B
2l 0V) 558 o Jibee J& S 0 oyl Sl (T
5 oM LS S s Il el dles
Gk (FY) 55d e Dlie e LIS 2alS
s e 3 SR ) B (S e J
s Mz Sl 5 Shas o5 Eusly  wslE
S 5l 31 55 b5 oy & 5 (F) L e oS
35 0 o 6 SN 53 i o S S (FF) 358 e

sls dalg 513 56 S 1y ol (S U m)y

1090 0LT g )0 /7 @53 § Cuny 8)93 7 PBw)S (Tibjy eole o5k (ol alas


http://sjku.muk.ac.ir/article-1-2548-en.html

[ Downloaded from gku.muk.ac.ir on 2026-05-24 ]

O 3lshy o

S5 Aol
Som S skl wd) Cds sl okl
T R Esl 5 das e ok ) e Jodl _oSe
ol rli;.» L okiSl 5 O e catdl eyl i
53 155l mol 4 Odeny Olaj oppomen 355 o0 (8
oS Sl i ol s e il L el bl
o |y Gl el Calises SMae 5, Shee ol
TP B B e S DRPP-P.\ | IPRPIN P B R 1
DL 555 e 5 o) ol S b3l ol R
by ol op s b s W el S

B e 5y e 5 515 4 313l 2

S108 9 LU

9 f.a‘@- L‘j..??‘"": BL cv\...SC_,.f‘,& 6\AG:}AJT )\
‘) ngtgmﬁ g;.:L@aJ,-,‘”.:— é:..s}ﬁ BL 4§&JJTC‘.§.:-'1K
i | 258 5 S JLST wlasls

References

oty > (McConnell)  pis o iy,
OT o w5 dsaddly Jaie i L CadlaS
Olei 5 by S a8 (Sl plal o Slas ok
) eads (pl g o on s Ly (oS o 1) sl 4 Ok
Ol rosler 5 sBss dhae Sl 51531 L LS e
ax 5 L L(FF) Wlasdls 6l 5 Jeate 1L 5 Cules (6l
S| alals azsy Cuae (6 515 (s leal s 4§.’..1| s
aals 55 i ol el g IR sed g Jhaide
S Bl S| Ko 53 T wlie S~
b e uimen 5 515 Joie SMGe 5 Slos ol
23150l Z sl O, Ol g ool Hl 3 50 Cos
slgin oo ol das i b S Calises slacand
s SN s Shes plie gaddles 3 358
G on 20 5m Slagen sb 4 33 Slimed ll S LS
L oS (gl it )3 Ol i Gods p G B 5 Sl 3

..3};3 O

1. Michael AC, Scott CL, Brian GS. Essentials of corrective exercise training. 1st ed. United
States: NASM; 2011: 371-83.

2. Kesh P, Wilkinson N. Corrective exercise: A Practical Approach. 1% ed. Abingdon:
Routledge; 2005: 6-8.

3. Graham Jr JM, Sanchez-Lara PA. Smith's recognizable patterns of human deformation.
Philadelphia: Elsevier Health Sciences; 2015: 79-82.

4. Ghawash AM, EFShemmawy SAW, Abd-Emaheb MS. Efficacy of adheshe taping i controling
genu recurvatum i dplegic children: A pilot study. Egypt j med hum genet 2013; 14183-8.

5. Bayers-Thering M, Krackow KA, McGrath BE, Philips MJ. Genu Recurvatum in Total
Knee Arthroplasty. ORS Annual Meeting 2011.

6. Loudon JK. Measurement of Knee-Joint-Position Sense in Women with Genu Recurvatum.
| Sport Rehabil 2000; 9:15-25.

7. Carter AE. Aquatic therapy:The ultimate exercise for the new millennium. Washington:
National Institute of Reboundology and Health; 2005: 102-96.

8. Cooper A, Alghamdi GA, Alghamdi MA, Altowaijri A, Richardson S. The Relationship of
Lower Limb Muscle Strength and Knee Joint Hyperextension during the Stance Phase of Gait
in Hemiparetic Stroke Patients. Physio ther Res 2012; 150—6.

1990 0LT g )0 /7 @53 9 Cuny 8)gs / oLy (Sib)y eole o5k (alc alas


http://sjku.muk.ac.ir/article-1-2548-en.html

[ Downloaded from gku.muk.ac.ir on 2026-05-24 ]

«yUbé 20} awlis 11y

9. Loudon Jk, Goist H.L, Loudon KL. Genu recurvatum syndrome. J Sports Phys Ther 2009;
27:361-67.

10. Abdel Aziz Ash, Somaia AH. Electrical Stimulation versus Rebounding Exercise on the
Degree of Genu Recurvatum in Children with Central Hypotonia. Life Sci J 2013; 10:129-
137.

11. Bleyenheuft C, Hanson P, Deltombe T. Treatment of genu recurvatum in hemiparetic
adult patients: A systematic literature review. Ann Phys Rehabil Med 2010; 189-99.

12. Whittle W. Gait Analysis: an introduction. 4" ed. Philadelphia: Elsevier Ltd; 2007: 107-
20.

13. Tastekin N, Tuna H, Birtane M, Uzunca K. Plantar Pressure Changes of Patients with
Heel Valgus in Rheumatoid Arthritis. Turk J Rheumatol 2009; 24:67-71.

14. Nima Heidari, Madden AG, Loeffler MD. Report of a Case of Genu Recurvatum
Following Tibial Eminence Awulsion Treated by Proximal Tibial Flexion Osteotomy and
Review of the Literature. Surg Sci 2011; 2:117-20.

15. Richardson EG. Rheumatoid foot. 1st ed. Campbell’s Operative Orthopaedics. St. Louis:
Mosby; 1998. P. 1785-812.

16. Woodburn J, Helliwell P. Foot problems in rheumatology. Br J Rheumatol 1997; 36:932-3.
17. Abdul Hadi A, Aladin Z, Rezaul K, Yufridin W. Foot plantar pressure measurement
system: A Review. Sensors 2012; 12. 9884-912.

18. Rai DV, Aagarwal LM. The study of plantar pressure distribution in normal and
phatological foot. Phys eng 2006; 12:25-34.

19. Bonato P. Wearable sensors/systems and their impact on biomedical engineering. IEEE
Eng. Med Biol Mag 2003; 22:18-20.

20. Rodgers M. Dynamic biomechanics of the normal foot and ankle during walking and
running. Phys Ther 1998; 68:1822-30.

21. Braz RG, Carvalho GA. Relationship between quadriceps angle (Q) and plantar pressure
distribution in football players. Rev Bras Fisioter 2010; 14:296-302.

22. Ferna'ndez-Segw’'n LM, Diaz Mancha JA, Sa'nchez Rodr’'guez R, Martinez, Beatriz
Go'mez Marti'n EE, Ramos Ortega J. Comparison of plantar pressures and contact area
between normal and cawvus foot. Gait posture 2014;39:789-92.

23. Lee SY, Hertal J. Effect of Static Foot Alignment on Plantar-Pressure Measures During
Running. J Sport Rehabil 2012; 21:137-43.

24. Berabgji H, Anbarien M, Sokhangowei Y. The efiect of flat foot on lower Imb musckes actvity
pattern and plantar pressure characteristics during waking. JRes Rehabil Sci 2012; 81328-41.

25. Esmaeli H, Anbarian M, Salari Eskar F. The Effect of an Eight-Week Corrective Exercise
Program on Plantar Pressure Distribution Pattern in Adolescents with Genu Varum Deformity
during Stance Phase of Walking. Sport med 2013; 5:73-83. [Article in Persian]

26. Burns J, Keenan AM, Redmond A. Foot type and overuse injury in triathletes. J Am
Podiatr Med Asso 2000; 95:235-41.

27. Ledoux WR, Hillstram HJ. The distributed plantar vertical force of neutrally aligned and
pes planus feet. Gait posture 2002; 15:1-9.

28. Gurney JK, Kersting UG, Rosenbaum D. Between-day reliability of repeated plantar
pressure distribution measurements in a normal population. Gait Posture 2008; 27:706-9.

29. Cavanagh PR, Rodgers liboshi A. Pressure distribution under symptom free feet during
barefoot standing. Foot ankle 1987; 7:262-276.

30. Putti AB, Arnold GP, Cochrane LA, Abboud RJ. Normal pressure values and repeatability
of the Emed ST4 system. Gait Posture 2008; 27:501-5.

1090 0LT g )0 /7 @53 § Cuny 8)93 7 PBw)S (Tibjy eole o5k (ol alas


http://sjku.muk.ac.ir/article-1-2548-en.html

[ Downloaded from gku.muk.ac.ir on 2026-05-24 ]

WY 31s) o

31. Hughes J, Pratt L, Linge K, Clark P, Klenerman L. Reliability of pressure measurements:
the EMED F system. Clin Biomech 1991; 6:14-18.

32. Bus SA. Lange AD. A comparison of the 1-step, 2-step and 3-step protocols for obtaining
barfoot plantar pressure data in the diabetic neuropatic foot. Clin Biomech 2005; 20:892-9.
33. Hennig EM. Pressure distribution under the impacting human foot during expected and
unexpected falls, Thesis. Ph. D. Thesis. Pennsylvania State University. 1984.

34. Razali NM, Wah YB. Power comparisons of Shapiro-Wilk, Kolmogriv-Smirnov,
Lilliefors and Andeson-darling tests. J SMAN 2001; 2:21-33.

35. Burns J, Croshie J, Hunt A, Ouvrier R. The effect of pes cavus on foot pain and plantar
pressure. Clin Biomech 2005; 20:877-82.

36. Letafatkar A, Daneshmandi H, Hadadneghad M, Abdolvahabi Z. Advanced corrective
exercises(from theory to application). 2" ed. Avaye zohor; 2013. [In Persian]

37. Aliberti S, de S.X. Costa M, de Campos Passaro A, Arnone AC, Hirata R, Sacco ICN.
Influence of patellofemoral pain syndrome on plantar pressure in the foot rollover process
during gait. Clin 2011; 66:367-72

38. Powers CM. The influence of altered lower-extremity kinematics on patellofemoral joint
dysfunction: a theoretical perspective. Clin (Sao Paulo). 2011; 66:367—72.

39. Lun v, Meeuwisse WH, stergio P, stefanyshyn D. Relation between running injury and
static lower limb alignment in recreation runners. Br J Sports Med 2004; 38:576-80.

40. Sokhanghoyi Y, Afshorman Z. Corrective exercise. Hatmi; 1392. [In Persian]

41. Alireza S, Haj ghanbari B. Evaluate muscle function: Pain and posture. 4™ ed. Tehran:
Sarmadi, 2010: 26-30. [In Persian]

42. Hamill J, knutzen K. Biomechanical basis of human movement. 3™ ed. Philadelphia:
wolters Kluwer, 2009: 396-97.

43. Fajad Pezeshk A, Sadeghi H, Farzadi M. Conparson of Phntar Pressure Dstribution and
Vertical Ground Reacton Force between Domrant and Nore-Domiant Limb n Heakhy Subjects
Usng Principle Component Aralysis (PCA) Technique. Rehabil J2013; 197-108. [In Persian]

44. Nyland JA, Ullery LR, Caborn DNM. Medial patellar taping changes the peak plantar
force location and timing of female basketball players. Gait Posture 2002; 15:146-52.

1990 0LT g )0 /7 @53 9 Cuny 8)gs / oLy (Sib)y eole o5k (alc alas


http://sjku.muk.ac.ir/article-1-2548-en.html
http://www.tcpdf.org

