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Extended Abstract

OBJECTIVE

Abstract

Introduction: Running poses an essential role in maintaining cardiovascular health.
However, it has been demonstrated that 2.5 to 38 injuries per 1,000 hours of running
can occur. The purpose of this study was to investigate ground reaction forces
components during running with running shoes compared to control shoes in
individuals with genu varum.

Methods: This study was laboratory and semi-experimental. The statistical society
includes all male students at the University of Mohaghegh Ardabili. The subjects of
the study consist of 15 healthy males and 14 males with genu varum. Ground
reaction force components were recorded using Bertec force plate during running in
four conditions: barefoot, running shoes (Alborz shoes and agility shoes), and control
shoes. Two ways ANOVA with repeated measure was used for statistical analyses.
Results: Peak lateral ground reaction force at heel contact with Alborz shoes were
higher than that of control shoes (P = 0.001). Peak anterior ground reaction force
component at the push-off phase with agility shoes were lower than those in control
shoes (P < 0.003) and barefoot (P < 0.019) condition.

Conclusions: Since Alborz shoes were able to reduce the peak lateral ground
reaction force, using these shoes was recommended to reduce injuries. However,
further study in this field is warranted.

Genu varus is a varus misalignment defined by bowing
at the knee joint, which means that the lower limb is
angled toward the medial related to the thigh's axis.
Literature identified knee misalignment related to genu
varus as a critical mechanical risk factor for developing
knee osteoarthritis and other lower limb injuries.
Running poses an important role in maintaining
cardiovascular health. However, it has been

demonstrated that 2.5 to 38 injuries per 1,000 hours of
running can occur. The purpose of this study was to
investigate ground reaction forces components during
running with running shoes compared to control shoes
in individuals with genu varum.

MATERIALS AND METHODS
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This study was laboratory and semi-experimental. The
statistical society includes all male students at the
University of Mohaghegh Ardabili. The subjects of the
study consist of 15 healthy males and 14 males with genu
varum. The ethics committee approved the Medical
Sciences University of Ardabil, Iran
(IRARUMS.REC.1398.376). All participants provided
their written, informed consent to participate in this
study. All participants were right-footed. Participants
were familiarized with the laboratory situation for the
walking trails by walking three times across the walkway.
Participants walked at the preferred speed during
testing. Ground reaction force components were
recorded using Bertec force plate (Bertec Corporation,
Columbus, OH, USA) during running in four
conditions: barefoot, running shoes (Alborz shoes and
agility shoes), and control shoes with sampling rate
1000 Hz. Ground reaction force data were low-pass
filtered using a 20 Hz. Specific gait characteristics (heel
strike and toe-off) were extracted from the walking trials
using the force plate. For this purpose, a 10 N threshold
was used to detect the gait cycle's stance phase. A trial
was considered successful if the right foot landed in the
middle of the force plate. Three successful walking
practices were assessed for each condition and used for
further data analyses. Two ways ANOVA with repeated
measure was used for statistical analyses. Post-hoc
estimations were calculated using Bonferroni tests. The
significant analysis was set at P<0.05.

RESULTS

Peak lateral ground reaction force at heel contact with
Alborz shoes was higher than that of control shoes
(P=0.001). Peak anterior ground reaction force
component at the push-off phase with agility shoes was
lower than those in control shoes (P<0.003) and
barefoot (P<0.019) conditions. The main effect of shoes
on loading rate amplitude was significant (P=0.001).
The group's main result, the main effect of shoes, and
their interaction effects were not statistically significant
for both peak positive and negative free moment
amplitudes (P>0.05).

CONCLUSION

This study was the first to examine the effects of Alborz
and agility shoes on ground reaction force components
during walking in males with genu varus compared with
healthy controls. Varus alignment may be related to a

compensatory mechanism in the form of rearfoot
eversion. The increased ankle pronation may alter the
foot's gravitation force and create pressure over the
longitudinal arch of the foot. Another possible
consequence of varus alignment at foot strike is that the
applied force to the surface is directed more toward
medial, resulting in an increased peak lateral ground
reaction force. Since Alborz shoes were able to reduce
the peak lateral ground reaction force, using these shoes
was recommended to reduce injuries. However, further
study in this field is warranted.
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Applicable Remarks

A possible consequence of varus alignment at foot strike
is that the applied force to the surface is directed more
toward medial, resulting in an increased peak lateral
ground reaction force. Since Alborz shoes were able to
reduce the peak lateral ground reaction force, using
these shoes was recommended to reduce injuries.
However, further study in this field is warranted.

Acknowledgments
We appreciate all the relevant officials as well as all the
subjects who participated in the study.



b g3 Al S 3l 5 9 (il gl i g 33 49 g

DOI: 10.29252/ijrn.7.2.20 Y o lou <Y 0459 1 1A] (yliwoy

@ CrossMark

999 S b (498 (2 30 Jodd| S5 (59 3 AT 30 3lio awylio
S35 (5915 4 Wiao S0 81 40 J 55

f 39 (o> g0l ¢ v &9l ool 3dg U.M.J 1D A LB = Vo 9,505 yaz> ke ol

U‘ﬁ‘ ‘J-.HQ)‘ ‘&ﬁo)l ‘sﬂm‘w olKisls ‘G.A:La.ma‘s) 9 ‘sn.n.)).) fbsl.c ouSiisls “5.'::)')5 gS.u&.A}.u J...:)| G.AL.M:)[S (S g7 W K v
Ol el eshens )l B olStils ¢ quulitily 5 (i pole 0aSails (s pole 5 (o S 05,5 (o Sidseed Slobiwl T

Ol ) oo sae olSils ¢ puliisly 5 (3 pole 0aSils (o5 SlSiags 4| ol IS (gl |

2 poke 0aSLals (055 pole 5 (S S 09,5 (25559 Seleges Sloliwl ig S0l shar (e el Jghummo oums g5 ¢
amiralijafarnezhad@gmail.com : Je! . ;)| o)« oo )| o ool Game olSiils ¢ cwliiily, 4

WA/ V)Y Al by dy g, VWAANY/-Y callie b ys gu b

onS

30 caml YA G YO 59, 51 (Sl anled 0929 (pl b ol o951 oYU sl 51 By, 8 coodls Laa> 10 0090 tdoddio
SlagidS b ogd (b ey JodllnSe Glog s sloailhe () idgh ml 5l Bue adlige pags el Ve e
B3 S0y ol 4 M ol o J S S L aglie )5 g

oSl (S i ey Qlismtils Al 52l gy (o lol axsler 0gy lStglesl 5 )20 desd 53 5|yl (iagly 1 by
b ey Joall oSe sl iogr 35l 59l b ope VF gl 0,010 ol jol> gty (slagiogesl gy (ol Gaoee
5 (Sely G5 5 55l RaS) Gags e i wimy by Lulyd Sz 50 Gugs (b 50 STy gy 45T oS 5l eslin
A ol (g bl el Czr (61585 sloelail b asgas g9 il g 5L ol 5ol cod s s

zol (P =/ )) il 58 5 JyuS S 4 Syl maS 0 aiil eled 5B b gy )5 addie 2ol polie ldasdl
FoS B <) oy b Ll g (P <e/e oY) (gone (245 4 Connd (Slar (2457 )0 (00 o 50 (b g (oeld adlse
.59.:1

S g (Sl eolil ol 2S5 eslial s (e el 1S (215 S5 sl (RO 4 4z g3 bis S A
B9 on dpogi dine) (nl oyt Slllhae (Gl 3525L 95 o0 a0 ol (Il

el Bgass ol pl (65l sole pezil (sl pi5 s8> oles

dovio

Ld by 53 63k 3131 059 50l a5 0392 (36 5l 9o 5l (2L ol oszl [V 0] el e Bgjem B Cdlo b uyso oy
L7 s S T YAL YO faugo celo Vove o 50 a5 el ools ylas olidos

Sl Gl 53 45 035 lusl Cld ,0 (6 Sl ali 5l ol o Jlo o 50 (BFwed ao,0 0F LYY o5 [¥] ass o (g9 o]
2 98 oo alols a5 cul asle ool Gl oley 0,3 [a] el L ougs 4 bgye slocanl sy A 5l i [F] wigs oo e
b yged gl Sl L g e (o FI0 51 i oy (JBlo JousS el wly oo ilise Jalse [7 0] 05800 plbles ey cutis
S5 9 0585 Gloyd 65 s yo 4 )le cl S [al st (B 5 09 BLol (a0 o8l (sl g atile g (Haus0 )0 o]
PRSI IS RCIR 5 FECS B VOt IO S JURPP VRPN L 08 A5 b Coond 50 gl i A Y] solinal 5,00 1S g5
Lo olmal ol )] aiS o sl plSin 055 (St uleo| laasle cnyimld I (S aes e 59, b @o 9 9il) )0 Logat

Yy


http://dx.doi.org/10.29252/ijrn.7.2.20
http://www.ijrn.ir/
https://crossmark.crossref.org/dialog/?doi=10.29252/ijrn.7.2.20
https://orcid.org/0000-0002-2739-4341
https://orcid.org/0000-0002-9521-7696
https://orcid.org/0000-0002-2739-4341
https://orcid.org/0000-0002-9521-7696

Ol yen g 9 531 P sz

s 4y Joniio oRidls ol ;o AV-9A  Loass Jlo j0 a5 ooy
Sgad olawi Plas oS ol ylis G * Powery,) Sl e oy
LoIA plp S3loslail jo oA bl ol 4 oliws ca> 5L )90
S8 om0 IV ] 555 09,5 o (sl a5 VE ol /-0 W o
@75 09,5 50 VD) BT Lol ol gl o)l adsed
ol gl 3 S0 bl oS (b J7US 09,8 50 58500 4
g1 oy 3 sob a polo g 13 (6 S Aiged oged gy kil
275 095 50 3l ¢l Jold bl 5w 4 09,9 (sLajlne
AP S 99 (992 09,5 93 ;2 ;0) JL YA L VA s aials 4
Mechanical Axis Angle Slse s 9o assl; «s 350 sl
oaas Jlail Loz gil; 4 ol 55 0 5l 0ol o0 bglas (o 4ysl3)
9 Q<P agly 5 az 0 VYA 51 58,5 (4 e 5,0 b 55 555
il (( S00 coml il jl diog & le (ragh 5l zg s la e
50 OBg% nl o eolaiul 8 50 sl raS 5l eolainl anle (>l
ly andlas ol ;o &8 i (S delinls ) o8 la Soge;l o9 ainds
e o218 ST A2paS Lags 32k JS53.0 50,8 Ll 5 JoaS5

A8 cugai IRRARUMS.RECAYAAYYS) Joo )l S5

b3l SS9y

olfls SilSagur olfiiglo;l 5o siolejl ande G FosS o5,
Lalys ez 55 9503l copesl (b winyS eS8 s e
(Sl g 5l S Jold) (ags SlaaS g J S R4S e ply
Asgei Ll 865 age slaidsS (V JSi) (ol !l «Sbus &8
b g (Bola Djge 4 S e b gs slaissS oS
WSS ey Jedll S g9y polie nigs slaidsS
Bertec Corporation, ) <, g u 459 olftws jl craizmon
Se slog i ool gz ] jeaS5 csle (Columbus, OH
g Ao oliwd )0 (5,8 digad Fi5 Al eslaiul e Jel
2lal es (DS Slamde cole, sl 09 3 Vere
sl Jols Ghegsy gzl dole ples b babogsjl]
Sl e e 0 bled Oyae 4wl oo ol 3l 2Kl
e 33 Sy altlel oy plas ) 0dley igd )15 adlllas
R bageil LS o Jlaml (Sws ol 5l pStn cax
Sl Cgz 1) 50,5 05 Sl po dido gty b ogajl il ol
L2l azp-aitly (a9 o &S5 gl 5 olislesl b L
L Gosejl bl Caz azmiyaiily page GREsS dw sy
O yges A5 y0 daw [ 00 dslgs g3l 5l aalol o g 0 | ol oS
a9yl RSl e d g JPUS RIS L ad e a5 il
ol il 4i8s 93 bS58 o w0 S 2l (Sila STl 4 e
wige ol mezo Sloj Haugd 5SS g ool olil 4
5% o 5l amel )3 i gy o olfwd 90 38 Fp sl &
(235 )13 eslital 990 380 JloS Sz e iBsS 03jl9
o )95k il sl eslitul b (e Joall S (59505 sloosls
5156 sleil g lalogo 8 j2ld 50 Ve (S 2 Sp b p)lex
995 e g V0l 50908 (S95 Alil L

YY

ol g0 5 38 oy (b Slod el SilSegn o Dl
alasl Sl yeme b S8 5550 ole <l o [T V] sl
29 Loy (9 4 (SIaigS 4 S a ygne ol Lo 58 0 5l Sl
Sebee @iy ol Pl g G latend 555 2 ol 5k
el gl & Josl slog s g ks (53505 il P31 0 [1¥]
Sl yss DV F] 558 e il L51s Cond 4y Ji5 Lo a5 595 o
(V01 g g 03l 1 STl agly ialy-dl Jals (SoslorS
208 ()3 V7] sl il (31 2 4l sl Gl
S g Gl el gl ol gl 4 e
o] Slmsl b a8 on 28, ol oLSST 58 slgzil b s Lo
sloyslias il Jols Sons ol s 117 coil s s
2 ey dell S (55 Gl V] gl (2l 55Tl
oS il s DDA NV Jle 0,5 4 s o )5 (sl
Dane] sl 038, o) 4o 151 al> o Job yo (o) 25 >
(o Sl i 225 Camdsn oy Josll (oS (lag e 0975
S9zg b (Fan (D0l lallas gl whond (8 ol Sl
O3ges Wy Juds e a0 [V Flaib oo oo s slaconl
3l )55 5 (YL ol Sl ol (nl (1al5 g olboseds
sheslaiul ( Mol Gl o3 4 (lgi o asle ol Gloys sla b,
2 Vgora (2 o5 505 0)lal (2 5 Gy o Kigad (S
IV ] s o oolinad wass (g, lxinl & 90

3ol g (Jyens AS A Woged )15 o Ke 5 2y GLLa
Sellegm » s)lobine Sld Jeod 5 (595 2 (age 43 ¥V Job
Sizs 50 o)Ses g ol aae VY] sl i 1ls Sliss plail
Ol wisls plel g3mly il asjle slils HSagS Ho a5 Ko
S90 sloadlio zgl e (ol (i o3 Asli 093 Sy 45 Widges
e oRIBI ools o 5B (b goges by )3 (e Jodll (1S
DT el 2l Sl o5 plosl 51 u l51 55keed crioman g aas
bz gty 5l eolitul a5 wisged )5S e 5 Gulla-1Sg, ol
L L oeled oy cainply flpd b anglio jo calizes (piigS j2dS
Iyl a3 o il Wl 00 slaodigs jo 1) e

O GG (esd & bgiye ol (1alS (gl SN 5
5 6y Silhasil 153l Colls Gl ls a5 Wlonss >b slaisS 4
aals b ey 25Ty 95 polie b ablie (gl S9d Qi 2
Sl b iy oo e |y <5 Sl rizmen 5 005 VL
Ol s 457510 0929 (gguze Slddizd aigled (g iy 1) Jlei
B ilosls S8 w3590 a2 5 esliinl (b 1, Sl plail o
o s ln ol il ol 31 o St gla iS5l eolisal I 59 pal 4
Jhdae nlple coul @8 18 gy n 9y sole Bl
b oy Jedll S by slaadlse oy n 2l iagh
P ey ls JruS 5L analie )0 ngd GRS L nge
iles 53l soily sl LBl

BT

soge)

Solel amslr og alRasleil 5 (020 des g9 5l pol> ragh
sl Bize oS (G oS ey Oligzmidls S L5l aghy



1129 (Lo 3 ¥ 0 ylout <Y 0590 5 yliw g3 30 (drailyl i g 39 A8 g

Sl S 5o ansl eles B (b gy ()1 adlie ol nolie
nlie Geizmen (P=0/ 0 1) Sl §S 5 (Jyene S 4 S
B (Jyere S 4 Cunnd (Sulx (IS 50 95 (S 4l
ailse gl polie (P </ F0) conl 155 ey b anil olas
OS5 4 S (Sulz S 0 ol Jo 5B (b o gy (8
el oS (P <V aipy gl Lalys g P <o/ o ¥) Jgone
sl kalyd o goges slisly jo ol Jo 5l (b s polis 7
Pl 1) Jyano S (P =+ 1)l slo S &y o i
rolie & o) Gloj il oS (P <o/ oY) (Sl 2S5 (=
2 sl GRS 50 ey b arily eled alaxd o ()15 adlie
P/eYA) Sols 25 (P <o/ +¥) Jgane sbo i b avglie
el oS B =l N) iy gl bl 5 (<

2 ool Ja sl (b (s adlie 7l polie 4 o oo
Slay (P <o /e 0) ol piy 5l (245 4 S i 6l il
2 Oy b andly ules abid yo alS adlie ol polie 4 (o,
b Lulps g @ <[ FA) 5l Gla iS4 S (Sle 245
@ Oy by e () J5o2) Cel iy P =200 )) ain
5l QRS 3 ey b iy oles alaod o (ol adlie gl ol
P/¥Y) any b duls o (P <o/ \Y) Jgane (2 & Card
bz 3 (gogee adlhe ol polie 4 o) Oloj Cawl i (<
Gl ST 4 S wmy sl Ll 0 ey boansl eles
P=/)) Sy 2S5 P =0/++1) Jyare (P =+/02))
3B 53 390 adlie ol polie & o) Gloj Grizpen el feS
P=e/eoV) an gy b yld 4 cos (Sl 23S 50 ol o
Cosl ity P</+YD) Jgome 2iS 5 (P<e/+YV) 50l i
Oy b sl eled (b g polie ol & o) oy () J992)
ol Wl L3l 5 iy o5l sl sl3l s oyl sl 4o
Oy b adly oles (b 958 polie gl Gy oy (P[4 YY)
sbwly 53 ggl & ooy Oloy 5 P<e/T) (s gl o
1y 3130 51 it @il 318150 ey b il 3,95 5 51 (b (s39es
GRS L 5 ol ples baazil () Jsam) P=+ /v V) el o5
b 5 el pidon 500 Llyd a4 Cod iy b blyd o
IS aisSmen lagsl & oy Oloj g Ofi] H5kisS sl olis
(Y Jgoz) auis eawline g lolies

AR

B) (Solz 1S (A 5yl as ) Y&

gy @sl @ Oy Loy 5 ey Joodl 8o log i sl e
ailie 55 ooy Joddl oS (55508 Sl ite s Al (6 5 o3
gl oges adlye 55 5 (2l (IS adlhe 9o (Al alad
9,95 p alad )0 zol alail g0 bag s 1 plS 2 (sl (rizren
2 Oy Jordl (S (slog s ol a8 )5 L o alily eled 5 4y
adsl i cad AL g5 b Jly laboges] () e
(Geey dodll oS s090 S5 sl Gl B sl (ol ala)
D9 g0 23 (yeay ol (Ko (50508 (55,0 (i

(VF) ol dwlome 3 Jogo,d 5l ool b olyl jglecs

ofj1 ,skezs = M, + (Fy X COP,) — (F, x COPy)
Go5e8 jeme Jo> pliis Mz

- s sl o las 55 . «COPx

Bl (el sl o L2855, :COPy

95 30 (O5se) o 0 e ol ool b ol jslns ol
V) 0 ey (o)

&bl Julows

— g el 3l oslaiul Loy Wosls ajes 09— Jlos
PP PSS 5 ORI & BN NP S Y
Y 2L S v v Rp - VY By WE SRV Sy S K C R PYSIRY
o Judows Lo .ol oolaiwl o slbauglio Gz Sg,ie ouiss
MSPSS )‘)_9‘ ﬁ]:)‘ ooLﬁ.’i_..:H_gj LYRIA 6)‘JL;;:A6]4_.4)0
oolaztwl yj alal, 5l ) Slojlal anlxe cqa 8 pdy plasl YO

(YA) o
o Ll 55 (il 3]
Alejlut( )=Jai\).i;3.so)hslz,.:h_§l);dl;x§5@

Lasl

oo oSl b ol 050 525 V0 Jolls ol ghs sl Goge )]
5l YWYIF- BT ol YYIY VYA oy sy 4 39 5 28
o xS b 550 S VE 5 5SS FAUFENAY 5 s
s VWEIVARDITA (Jls VVBVEYXE s s & 339 5 8

sy p,5 oL SYIFOLEING 5 1



Ol yen g 9 531 P sz

S5l b s il o3l 1 augs (b ey Jeddl Se (g9 (s050s allie @l 2GS 5 05,5 el Jl 5 2aS ele w055 Jele 1Y Jguer

90955 Gl i1 oS Jale 1 03,5 Jole 51 S8R b ogS ollw 0g,5 ko
§)obno gl iS' §obxo ,lobae s’ GRS GRS sk oS GRS = st
(A o3l (1 o3l (1 olail) 5! Sl e by 5 e e ab y
SIYYO (/- ¥Y) SN (10PN SINYD (<1-AY) FEVNY AEAVN Y47y VEVPY “E /AN V- /AY YE-NY ~EY/OV @)ngr_@
Y/f A7A) - IY \ild Yig YN -If Yy
<IEYN (+1+YY) ASRN AT §) “IVAD (oY) FEO/A OEOINF ALONY VEF/Y . VEY/OA VEY/AY [Eavidy AXF/YS t:lg'L) S93
-\YN -\V/¢ -\#IN -\Vib -\V/f -YAI -\#l -\oIv
SYENCG D) e OCNTE)E AR CIERYS) YEVYY YY/Y. FEVYY VY. REAVAYA AEATAZN EAVAAY AEAVAYS ‘;ﬂl"s’)‘J
R R R - R73 Iy R ~YIA
YN FY) le Y NEE )% HAZYYCIEAVS) B AVE 4 [ AV AEAVANS q+y/.¥ Y+\/.5 \EAVird AEVYY ARSI @Lﬁ‘s’)ﬁi
AAY YN AAY Yo TR Yy YIf A7Al
“IABA( [+ +) [ ARG [-YY) NN 0 Y) *Y\/f- EYV/PA EYYIVO *YF/va F\FIVY EYY/OY *YF/OV EYVVY Oges ‘5,)9‘5..;&: Egl
\YA/AD \YPIVY VYYIAY \YOIPD YA VYo Yoo \YVIA-
oY (/A8) % cle e NCIYE)n SIVOF(l- - F) EYV/VE EYNYY *YY/V +yq/q. *YY/. 5 *YY/VQ EARVARS £YF/F. Jn)b‘;béaen; SS9y E’l
Y-YIYO ARVVARY Y-Y/OA VAY/vY ARA7/ARY VAA/FA Y-vi#y YAANR Q""’
AR CANEIES Lo e NCIYYY )% * Y+y/va AEfF/VY OXYNY YEF/VY FEYIFF AEF/YO YEy/ov FEFIYY S9 E,l A Gy qu)
<[ YY(IN\YA) YIY o /4 ARIAN Y- fIv YV YIA ‘;?)\,'
XN F) D ARICARASEY SIYeX(eYR) *f\/FY EYY/FO EArdiN) EAVNAQ] EY.[ Y EYYIVE £YV/fY EARVAAY S9rs E’le‘*“-"“) qu)
AN AAEYAR! ARARZN VFYIoY A\YVIYE \Ya/88 VEY/-Y \YAIPY é,h
e NCIYAY) 5 Lo NGO ® VRN ¢ EYY/PO +\9/f7 +10/f4 EYQ/VY \V0/YY *Y0/F0 EYYNY SS9y Es"-!d“-:*") an)'
“[eeY(oIYAY) V&[-a afn Y&IAO £YITY av/sf VYOI AAQVEYN DO/FF G“,
JAAY (/2 Y) Lo e NCIYY ) SNYFC1-AD) *F./FF EAning EAAV/NG +F0/\0 *YV/FY EYAOY +fa/VA +fY/va S E,lqc.x_:...;) QL“)-
Yev/ef Yyana \PYAY \YY/AD YY-I7% YYYIAY AT/ ARVNEYS &5“‘"\!
e NG IPYD) % RGNV * Y0/FY AEA7Ant EARYARE FEAIYA AE2Z07N EARYEN AELVAR EAAVARS wlﬂv Eg‘ Egl A Gy uLO)
ol NCIVES) ARZAl [\R3AY eIt VEI Ya/o A\AA7ARS Yy Va/0v 69908 (594
e NCINYE) % le N CIYYR) # IDNY(+[-\7) \Y/FY EARVAR EATVAS EAVYERY EARYAA) EARYI +1Y/40 F\AIVF 69).‘.359‘59'4?0‘*‘:“)0“5
\YAIPE \WWENE A\YE/-f \YY/YO \YY/00 AAATAD) \YA/FF \YY/E. Dé‘é Jo 56 ‘;b Y
P</00 g)ls oo o laie”
bz )3 ey Joall Ko (59508 (21 adlhe ol ol cnlple -

Oy (il dgae 5 GLas 5l RAST 50 (e L arsl eles
Er Rl L L iy n pall &5 Sl ond ()15 asbee b
iS5l ool 31 cyp oS (sladdllas [V 0] ol Lo e o
bwgi b ai2ls 6550 9l L33l 5o G9d SIS 2 g
S it dlie ISl s e 4 o sunlin Kimgs
Sl 3979l bl el pnne 41235 Slaiagh L ol gl
bl S5 S Guuge sleyias aS il esls lis axlas
oauiSunl Wy oo a5 [VF] it 1ls 1) Sgdi, oygsl als

SBL ol agh o (2B il Gy sl el 2l

b oy Jedll e slag s sloadlge (o) p gl (nl 5l Bue
by sl g JyuS RS b avolie )0 g 58S E9 g0 b g

05 55 65l5 4 Moyl o
sl wled alad o > 15 adlie Cﬁ‘ ols lis yol> iegh m=bs
Solr RS (Jgeme slo S b annlie jo 5l (A5 50 (e b
boansh pules (b gy polie gl sl fteS iy 5L lulyo
ol ol o181 51 i (g5l gily o8l o 2l sliwly jo e

Ol b il e o5l s9ly b ol 3l o (>l (598 el il
Do N wsl Lo cowl 5 Gl a0 g b cpiudon

S5 b g il Sl s ugs (b ey Joddl S (59508 5090 Al ol S 9 09,5 (elas flg 245 Jole g5 Jale 1LY Jguer

S g 09,5 Solas 51 s S Jole 1 09,5 Jale i1 Sl sb 0o Wl 09,5 P

031il) (5 folixe zxbanw (it o3l (g fobize 6ololize o s s s <Y s s s Wity sl
(51 (31 e3130) 50 S oo s i e SFyeno
<X (- FR) SN CIPAT)E IAASGIN D) YEOVA O VEB REA 0ROV OF-AF  YEOYE  YEVLA O EVEFIN0 SNy
¥ Y v VeI YIY Y YIY A

<ISOAC-1-Y ) ALY SYTYCIYE) LESVAT R 22V FEVOY  -EYVFY 1y EVFE RN AR gl ke gl

By A Ry Y- Y- -¥n - = o

NS AT CINEYC I ) CSA (o F) YENOE  EVVA- AR E\VER EVVE EVVOY VY PARUA ygldS cude gl

Yo rars YYIY I Y YorNe Yo/Ps i o3

CSEVCIY ) YASC1YY) NECCYORYN EYVAF ATV £F4A8 EPNFO EYVOE EFEAS ETENG ARYYAA gzl & o oboj

TIUST T YAWAA YIYYY O YYAAS YRR YAy TYAA o3l HelutS ke

CIBYY (/YY) RV AT = EF(1Y ) VYO0 EVVBY EYFIS. EYAFe VERPR ETONR BWWEE YEVRNY gl e ol

VPO VTEL VOARE VFe/EY VRAIY WOEY A8 VI o131 ygldS Cuto

ks sl cunl (550

B UR UL SIS R DI

L assly oles alasd o (s950c adlio sl polie 4 o, lej ols

YO

P</00 g)ls sime o laie”

Slwly 50 oy b arily bl (o g5 polie zol 4 Gaes, (o)

2 9595 0 5B (b gagee Sl jo ol a4 o) plej 5 Al



2 Sl g5l RS 9o jleslanal b BL3 1 s aslllae (sl ol
bl e &S > SalSe

S5 dxd

Landly (wles alaod 50 (ranj Jodll (1o (2315 (595 sl polie
adlioe S5 Jloy o8l 4y Connd (g3l 53l b ol 4o e
2 Oy dedl S (2B 95 sl el 4 ol Sl as
Al S5 el 25 RalS o Wl se oS w0 ) axily les alaxd

S SlasdMe

(o)) (Sop pele oRiils @S| ateS o pol> Jiagh SS9
wdlel ol 5 5 ARARUMSRECAYAAYVS) ol

aob cols, HBasS o8 ,0 den 85 )18 Cosal 9 50 (Sols
ioged Laal iogh jo oS8 e 1y oS

Sbo <o los>

Wb bl (oo )l Base oRidls Jbo coler lawgs sty ol
OB Xy 99 ok

5T el 5 adsl 8l a5 ()5 5 ,Soliijanr e ol GBI
JEoly e T oy plonil 1) allie (yhas, 5 Coparles ol gLl
ool GBI ol plwl |, alliolesl IS 5 allie adsl 3,55 woul
el GBI oy sl 1, lie 25Lol 5 allia atl oyl sl ool; s
s bl 1, alRiylejT LIS 5 allie asl (3,155 ol 5y Ly

8L olay

ool lge b L1 o 1y axdlin o les aisSomm allin Faiyss

Al edlel mags s ond
axlllan Lo 5,8

oo & by iy 6558 @ pmie 5ily Jake )d (g)ly b,
ooles abazd 55 e Josdl uSe ()1 950 ol Ul 5 S
So gl ol 4z b gdie 558 of) (b ey b arly
el eslitd ol 23S 5l oalital plin cyee) Jeall oS o2 )5
Ol D57 b Sshiee arogt ol Jloiml RalS cor aS

D9 os dpogi die) (nl 50 i Slalllas

S g o

G onl 2 45 oo S09e3l imen g abgr e gt (sled
el ) IS g ol JlS Woges &S b
References

1. Bramah C, Preece SJ, Gill N, Herrington L. Is There a
Pathological Gait Associated With Common Soft Tissue
Running Injuries? Am J Sports Med. 2018;46(12):3023-
31.doi: 10.1177/0363546518793657 pmid: 30193080

2. Verhagen E. Prevention of running-related injuries in
novice runners: are we running on empty? Br J Sports
Med. 2012;46(12):836-7. doi: 10.1136/bjsports-2012-
091505 pmid: 22790810

1129 (Lo 3 ¥ 0 ylout <Y 0590 5 yliw g3 30 (drailyl i g 39 A8 g

Y&

DS g (Jyere (Sl (RS @ S a6l Ll pd )3 (e
o 53 85 cl ol ga09e ol sl cls ol S Sil>
g ool Gl 095 3l gty LI (Bl Jsbo usd 4ty Sb
oolaiwl aS ols lias aslllas G asled oo Jos iy gy iy
21 soges (oled (595 Tl 4 o, Gloj IS 5l e (Yo
L« [vol Qw3 ge Rl (518, oy (b syl @sly sl oL
Al oo guod pol> pgs s

Oy Jotll (S (68508 (6955 A S 03] HgliiS oS ond Lo
9 0N b (P St (i S e 4 (6 (Sl
olyT gleas olie ;o> rmgh )5 cnl 3525 LIV o ls 28, o,
Iy 6 lobone glas calizes glo a5l oolain] sl g 09,590
5o 1y olT jakeas olie o usd pae sl addlle SO ol gl
ol Gl ssily sl 5Ly e jas 51 SYsb eolaul ass
P e Ty [P LY COUR e B | 7Y (IO PN
Oy oly Jsb 5o o) Jabe (215 (2352 slayglisS g 5l (als
1) 9l Sleds j9p st cusl (Sow a7 ol ools Lawxid dgs 4
Jresdl S (59505 iovie o o505 L 5 1] was a8l
oo iy add gl e, Oles B g3gee bl 50 (s
s Ve 5l s NS0 £ iall a8 ol o 3135 [YV] 0
b Ll o )08k # 5 cpimmen VAL cudl bLs I o L
Eao5e onl Jlaiml e cl iy Koo Ll a4 cons an
as aiyls bled ol 8l aia gL Loyl s jo a5 all Wlgs o 0590 (il
el gy o aSl )3 iga anBl azy Ojge & i
gy oy dmimarily & jge 4 Layl i pled j0 0l atulys la Soge]
u'?-"-*-“" 3 g lud M shls Qlfm'ja aS Sl on uL*-‘
ol U ol b [val wilazsls oYU 380 5 (o5 iy
RGPV ST-N [{ [ CEIRX P TNV kW g O
Sl asyle lls o8l s Sl plal o el sbnl Jlazs!
5o oolaiuls jge slo 1aS (ol 0ol waile, Blas a4 1) g3l
35 1y ST jglsS polie 5 IS,k 55 polie yol> ey
Sl g 5l (S g0 5l eoliul ST @l il pol> agh jo il
Ol heslatnl e SYeb Ol 31 aS > s .cd )3 18 bl 590
sl azals Sglite gl Caul S baiS

@ i abex o 5l e 0g alacussume Sl ol Giagh
cdld cod pae g gole] Wged [0 Cife Camaiz d43g pos
yolo Gipgh 99d oo Slpiion 0ged o)lil Mlac BT gleg iUl
OiRoh 3925 (pl b .ogd plxl o] wlalllas o O 93 e )

3. Hulme A, Salmon P, Nielsen R, Read GJ, Finch C. Closing

Pandora's Box: adapting a systems ergonomics

methodology for better understanding the ecological
complexity underpinning the development and
prevention of running-related injury. Theoretic Issue
Ergonomic Sci. 2017;18(4):338-59. doi: 10.1080/14639

22X.2016.127445S


http://dx.doi.org/10.1177/0363546518793657
http://ncbi.nlm.nih.gov/pubmed/30193080
http://dx.doi.org/10.1136/bjsports-2012-091505
http://dx.doi.org/10.1136/bjsports-2012-091505
http://ncbi.nlm.nih.gov/pubmed/22790810
http://dx.doi.org/10.1080/1463922X.2016.1274455
http://dx.doi.org/10.1080/1463922X.2016.1274455

Ol yen g 9 531 P sz

10.

11.

12.

13.

14.

1S.

Begizew DM, Grace JM, van Heerden HJ. Lower-
extremity running-related injuries among 10000-meter
long distance runners in Ethiopia.2019.

Wiegand K, Mercer JA, Navalta JW, Pharr J, Tandy R,
Freedman Silvernail J. Running status and history: A self-
report study. Phys Ther Sport. 2019;39:8-15. doi:
10.1016/j.ptsp.2019.06.003 pmid: 31202143

Messier SP, Martin DF, Mihalko SL, Ip E, DeVita P,
Cannon DW, et al. A 2-Year Prospective Cohort Study of
Overuse Running Injuries: The Runners and Injury
Longitudinal Study (TRAILS). Am ] Sports Med.
2018;46(9):2211-21. doi: 10.1177/0363546518773755
pmid: 29791183

Linton L, Valentin S. Running with injury: A study of UK
novice and recreational runners and factors associated
with running related injury. J Sci Med Sport.
2018;21(12):1221-5. doi: 10.1016/j.jsams.2018.05.021
pmid: 29853263

Saragiotto BT, Yamato TP, Hespanhol Junior LC,
Rainbow MJ, Davis IS, Lopes AD. What are the main risk
factors for running-related injuries? Sports Med.
2014;44(8):1153-63. doi: 10.1007/s40279-014-0194-6
pmid: 24809248

Destieux C, Gaudreault N, ME,
Vautravers P. Use of Postural Reconstruction(R)

Isner-Horobeti

physiotherapy to treat an adolescent with asymmetric
bilateral genu varum and idiopathic scoliosis. Ann Phys
Rehabil Med. 2013;56(4):312-26. doi:
10.1016/j.rehab.2013.02.004 pmid: 23541175

Sharma L, Song J, Dunlop D, Felson D, Lewis CE, Segal
N, et al. Varus and valgus alignment and incident and
progressive knee osteoarthritis. Ann Rheum Dis.
2010;69(11):1940-5. 10.1136/ard.2010.129742
pmid: 20511608

Jafarnezhadgero A, Ghorbanlou F, Majlesi M. The Effects
of a Period of Corrective Exercise Training Program on

doi:

Running Ground Reaction Forces in Children with Genu
Varum: A Trial Study. J Rafsanjan Univ Med Sci.
2019;17(10):937-50.

Anbarian M, Jafarnezhad A. Knee malalignment
influences the electromyographic activity of selected
lower limb muscles during gait in boy adolescents. Gait
Posture. 2015;1(42):539-540. doi:
10.1016//j.gaitpost.2015.06.077

Mongashti Joni Y, Fatahi F, Ghanizadeh Hasar N,
Hosseinpour E. Effect of Genu Varum Deformity on
Gluteus Medius Muscle Activity and Postural Control
During Single-Leg Jump-Landing. Physic Treatment
Specific Physic Therapy J. 2017;7(2):79-88. doi:
10.32598/ptj.7.2.79

Witvrouw E, Danneels L, Thijs Y, Cambier D, Bellemans
J. Does soccer participation lead to genu varum? Knee
Surg Sports Traumatol Arthrosc. 2009;17(4):422-7. doi:
10.1007/s00167-008-0710-z pmid: 19183958
Jafarnezhadgero AA, Shad MM, Majlesi M, Granacher U.
A comparison of running kinetics in children with and
without genu varus: A cross sectional study. PLoS One.

Yy

16.

17.

18.

19.

20.

21.

22.

23.

24.

2S.

26.

2017;12(9):e0185057. doi: 10.1371/journal.pone.0185
057 pmid: 28926635

Stief F, Bohm H, Dussa CU, Multerer C, Schwirtz A,
Imhoff AB, et al. Effect of lower limb malalignment in the
frontal plane on transverse plane mechanics during gait in
young individuals with varus knee alignment. Knee.
2014;21(3):688-93. doi: 10.1016/j.knee.2014.03.004
pmid: 24725590

Barrios JA, Davis IS, Higginson JS, Royer TD. Lower
extremity walking mechanics of young individuals with
asymptomatic varus knee alignment. J Orthop Res.
2009;27(11):1414-9. doi: 10.1002/jor.20904 pmid:
19402149

Jafarnezhadgero A, Shad MM, Majlesi M, Zago M. Effect
of kinesio taping on lower limb joint powers in individuals
with genu varum. ] Bodyw Mov Ther. 2018;22(2):511-8.
doi: 10.1016/.jbmt.2017.06.009 pmid: 29861259

Stief F, Bohm H, Schwirtz A, Dussa CU, Doderlein L.
Dynamic loading of the knee and hip joint and
compensatory strategies in children and adolescents with
varus malalignment. Gait Posture. 2011;33(3):490-S.
doi: 10.1016/j.gaitpost.2011.01.001 pmid: 21269832
Weir G, Jewell C, Wyatt H, Trudeau MB, Rohr E,
Briiggemann GP. The influence of prolonged running and
footwear on lower extremity biomechanics. Footwear Sci.
2019;11(1):1-11. doi: 10.1080/19424280.2018.1539
127

Libri R, Sabetta E, Stilli S, Andrisano A. The correction of
valgus knee by temporary epiphyseal stapling. Italia J
Orthopaedic Traumatol. 1990;16(2):221-8.

Weir G, Jewell C, Wyatt H, Trudeau MB, Rohr E,
Briiggemann GP. The influence of prolonged running and
footwear on lower extremity biomechanics. Footwear Sci.
2018:1-11. doi: 10.1080/19424280.2018.1539127
Roca-Dols A, Losa-Iglesias ME, Sanchez-Gomez R,
Becerro-de-Bengoa-Vallejo R,  Lopez-Lopez D,
Rodriguez-Sanz D, et al. Effect of the cushioning running
shoes in ground contact time of phases of gait. ] Mech
Behav  Biomed Mater. 2018;88:196-200. doi:
10.1016/jjmbbm.2018.08.032 pmid: 30179793
Jafarnezhadgero A, Alavi-Mehr SM, Granacher U. Effects
of anti-pronation shoes on lower limb kinematics and
kinetics in female runners with pronated feet: The role of
physical fatigue. PLoS One. 2019;14(5):e0216818. doi:
10.1371/journal.pone.0216818 pmid: 31086402
Jafarnezhadgero AA, Anvari M, Granacher U. Long-term
effects of shoe mileage on ground reaction forces and
lower limb muscle activities during walking in individuals
with genu varus. Clin Biomech (Bristol, Avon).
2020;73:55-62. doi: 10.1016/j.clinbiomech.2020.01.006
pmid: 31945582

Yang PF, Sanno M, Ganse B, Koy T, Bruggemann GP,
Muller LP, et al. Torsion and antero-posterior bending in
the in vivo human tibia loading regimes during walking
and running. PLoS One. 2014;9(4):e94525. doi:
10.1371/journal.pone.0094525 pmid: 24732724


http://dx.doi.org/10.1016/j.ptsp.2019.06.003
http://dx.doi.org/10.1016/j.ptsp.2019.06.003
http://ncbi.nlm.nih.gov/pubmed/31202143
http://dx.doi.org/10.1177/0363546518773755
http://ncbi.nlm.nih.gov/pubmed/29791183
http://dx.doi.org/10.1016/j.jsams.2018.05.021
http://ncbi.nlm.nih.gov/pubmed/29853263
http://dx.doi.org/10.1007/s40279-014-0194-6
http://ncbi.nlm.nih.gov/pubmed/24809248
http://dx.doi.org/10.1016/j.rehab.2013.02.004
http://dx.doi.org/10.1016/j.rehab.2013.02.004
http://ncbi.nlm.nih.gov/pubmed/23541175
http://dx.doi.org/10.1136/ard.2010.129742
http://ncbi.nlm.nih.gov/pubmed/20511608
http://dx.doi.org/10.1016/j.gaitpost.2015.06.077
http://dx.doi.org/10.1016/j.gaitpost.2015.06.077
http://dx.doi.org/10.32598/ptj.7.2.79
http://dx.doi.org/10.32598/ptj.7.2.79
http://dx.doi.org/10.1007/s00167-008-0710-z
http://dx.doi.org/10.1007/s00167-008-0710-z
http://ncbi.nlm.nih.gov/pubmed/19183958
http://dx.doi.org/10.1371/journal.pone.0185057
http://dx.doi.org/10.1371/journal.pone.0185057
http://ncbi.nlm.nih.gov/pubmed/28926635
http://dx.doi.org/10.1016/j.knee.2014.03.004
http://ncbi.nlm.nih.gov/pubmed/24725590
http://dx.doi.org/10.1002/jor.20904
http://ncbi.nlm.nih.gov/pubmed/19402149
http://ncbi.nlm.nih.gov/pubmed/19402149
http://dx.doi.org/10.1016/j.jbmt.2017.06.009
http://ncbi.nlm.nih.gov/pubmed/29861259
http://dx.doi.org/10.1016/j.gaitpost.2011.01.001
http://ncbi.nlm.nih.gov/pubmed/21269832
http://dx.doi.org/10.1080/19424280.2018.1539127
http://dx.doi.org/10.1080/19424280.2018.1539127
http://dx.doi.org/10.1080/19424280.2018.1539127
http://dx.doi.org/10.1016/j.jmbbm.2018.08.032
http://dx.doi.org/10.1016/j.jmbbm.2018.08.032
http://ncbi.nlm.nih.gov/pubmed/30179793
http://dx.doi.org/10.1371/journal.pone.0216818
http://dx.doi.org/10.1371/journal.pone.0216818
http://ncbi.nlm.nih.gov/pubmed/31086402
http://dx.doi.org/10.1016/j.clinbiomech.2020.01.006
http://ncbi.nlm.nih.gov/pubmed/31945582
http://dx.doi.org/10.1371/journal.pone.0094525
http://dx.doi.org/10.1371/journal.pone.0094525
http://ncbi.nlm.nih.gov/pubmed/24732724

1129 (Lo 3 ¥ 0 ylout <Y 0590 5 yliw g3 30 (drailyl i g 39 A8 g

27. Robertson GE, Caldwell GE, Hamill J, Kamen G, Avon). 2011;26(1):78-83. doi: 10.1016/j.clinbiomech.2
Whittlesey S. Research methods in biomechanics: Human 010.09.003 pmid: 20888675
kinetics2013. 29. Milner CE, Davis IS, Hamill J. Free moment as a predictor
28. Crowell HP, Davis IS. Gait retraining to reduce lower of tibial stress fracture in distance runners. J Biomech.
extremity loading in runners. Clin Biomech (Bristol, 2006;39(15):2819-25. doi: 10.1016/j.jbiomech.2005.09

.022 pmid: 16289078

YA


http://dx.doi.org/10.1016/j.clinbiomech.2010.09.003
http://dx.doi.org/10.1016/j.clinbiomech.2010.09.003
http://ncbi.nlm.nih.gov/pubmed/20888675
http://dx.doi.org/10.1016/j.jbiomech.2005.09.022
http://dx.doi.org/10.1016/j.jbiomech.2005.09.022
http://ncbi.nlm.nih.gov/pubmed/16289078

	ijrn-07-02-03-En
	ijrn-07-02-03-PE

