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|wQ |Q}F-=D u}tR Vvm =w |wQ}v Q=Wi RmQt p=QDr w}Ot |}=Hx@=H '=B wO uOw@ u=Um}
TB "Ovm|t |FvN =Q |}=Hx@=H u}= uQ=kD =Q} R OQ=Ov wQ}v wO u}= Ov};Q@ Qw=DWo |wR=@
Vim � hrDNt Cq=L Q}F-=D w OwW|t |UQQ@ Qw} QDUwB � Qw} QDv= |}=Hx@=H \ki

"OQ}o|t Q=Qk p}rLD OQwt pt=a u}= |wQ �xvyQ@=B w |O=a Vim 'l}DRo ;
Q=Wi RmQt Qw} QDUwB � Qw} QDv= |xrY=i R= |Q=Owtv =OD@= Q=Wi RmQt p}rLD QO
|xLiY R= XNW xm |v=tR =D wmU R= XNW OwQi u=tR R= u}tR Vvm =w |wQ}v
Q=Okt l} =@ Q=Owtv u}ty 'u; R= TB "OwW|t x�=Q= 'OwW|t =OH pt=m Qw] x@ wQ}v
QN; QO w OwW|t xO}Wm =B VWwB hrDNt Cq=L |=Q@ Q=}at h=QLv= w u}ov=}t
Q}F-=D =D OW Oy=wN s=Hv= hrDNt Cq=L |=Q@ QDt=Q=B u}= |wQ |Q=t; |=yp}rLD
QmP x@ sRq "O}; CUO x@ Q=Wi RmQt Qw} QDUwB � Qw} QDv= |xrY=i Q@ l}DRo ; Vim
�AL R=i� OwQi R= TB u=tR |=Q@ Q=Wi RmQt |=yQ=Owtv w =yp}rLD |t=tD CU=
uwtR; R= xO=iDU= =@ =yTv=} Q=w p}rLD pt=W |Q=t; |=yp}rLD w OW Oy=wN x�=Q=

"Ow@ Oy=wN Tukey uwtR; R= xO=iDU= =@ =yu}ov=}t p}rLD w ANOVA
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Ovyt u=Wv OwN R= |QDsm C}r=ai 'Qo}O Cr=L wO x@ C@Uv 'CU= xO}WwB l}DRo ;

"OvyO
|va} 'xvDu}}=B |rY= |O=R; xHQO 4 p}rLD w |UQQ@ x@ |Owta VQB p}rLD QO
R= s=Om Qy |=Q@ xm CQwY u}= x@ &OW xDN=OQB =B It w wv=R 'u=Q 'uor |=}=wR Q}}eD
|UQQ@ OQwt Cr=L 3 Qy QO �Cr=L 2� VQB R= Oa@ w wmU R= OwQi R= Oa@ Cq=L
x=Qty x@ =}=wR u}= Q}}eD u}ov=}t |=yQ=Owtv �xvyQ@=B w l}DRo ; Vim '|O=a Vim �

"OW x�=Q= Q=}at h=QLv= l}
pmW Qy "CU= xOW s}UQD u=tR T=U= Q@ xvDu}}=B |O=R; C=HQO 8 pmW QO
Cr=L xU Qy |=Q@ =yQ=Owtv "OQ=O Q@ QO =Q XNWt |O=R; xHQO l} |=yQ=Owtv
"CU= xOW s}UQD Q=}at h=QLv= xR=@ l} =@ xvyQ@=B w l}DRo ; Vim '|O=a Vim
\w]N w �hrDNt O=Qi= |=Q@ u}ov=}t Q=Okt� |rY= Q=Owtv 'nvQ|@; |=yQ=Owtv
CU=Q CtU Q=Owtv pmW Qy QO "Ovvm|t XNWt =Q Q=}at h=QLv= |=yxR=@ RtQk
xHQO =yQ=Owtv |Owta OL=w "CU= AL R=i |=Q@ AJ CtU Q=Owtv w AJ R=i |=Q@

"CU= xOW |Q}oxR=Ov= 1 OOa x@ C@Uv R}v =yv; |ki= QwLt w
"OwW|t xDiQo Q_v QO |ivt uWvDUm = w C@Ft uWmri =yQ=Owtv |t=tD |=Q@
Cr=L QO |O=R; |xHQO u; xm CU= |Dr=L |=Q@ QiY Q=Okt =yQ=Owtv |t=tD QO
Ov=CQ=@a =yQ=Owtv QO xOW xOy=Wt C=mv "OQ=O Q=Qk OwN |m}v=mtCU} R CL=QDU=

%R=
ẁQW |Q=Okt R= Q=Owtv '�AL R=i� wmU R= OwQi R= TB |=yQ=Owtv |xty QO �

"CU= xDWoR=@ OwN |x}rw= Q=Okt x@ TBU w xO}UQ stQDUm = x@ 'xOW
|va} "CU= u=Um} ,=@} QkD =yQ=Owtv |xty QO stQDUm = Q=Okt u}= s=Hv= u=tR �
`tH pt=m Qw] x@ =Q OwN uO@ |}x_Lr QO OwQi R= Oa@ w VQB R= p@k XNW

"CU= xO} QB TBU w xOQm
|wQ}v w Cq[a C}r=ai Q=Okt xm CU= |v=tR u=ty stQDUm = Q=Okt ẁkw u=tR �

"�|QFm =OL Z=@kv= |x]kv� CU= xOW xv}W}@ p=Qm =Uw@twr lU}O |rYit
Qy QO w XNW Qy |=Q@ stQDUm = Q}O=kt u}= O}=@ QDj}kO w QDy@ |UQQ@ |=Q@ �
Vim =}; xm OwW XNWt =D OQ}o Q=Qk |Q=t; p}rLD OQwt w OwW x@U=Lt Cr=L

"Q}N =} CU= xDW=O XNW l}D=tv}U Q@ |Q}F-=D l}DRo ;
w Cq=L R= s=Om Qy QO |O=R; C=HQO 'stQDUm = Q}O=kt =yQ=Owtv |xOy=Wt R= TB
w wmU |wQ R= XNW OwQi R= TB =yv; ẁkw u=tR w OW x@U=Lt XNW Qy |=Q@

"OQ=O =Q OwN |vq[a C}r=ai u} QDW}@ XNW xm CU= |v=tR =@ u=tRty
R= s=Om Qy |=Q@ xm CQwY u}= x@ 'OvOW p}rLD xOt; CUO x@ Q}O=kt TBU
hrDNt |=yCr=L OwW XNWt =D OW xDiQo ANOVA uwtR; l} |O=R; C=HQO
C}=yv QO w Q}N =} xDW=O Q_v OQwt |O=R; xHQO stQDUm = Q=Okt Q@ |Q}F-=D =B VWwB
s=Hv= xv=o =OH Qw] x@ |O=R; C=HQO R= s=Om Qy |=Q@ ANOVA |Uv=} Q=w p}rLD

"OW
It w wv=R 'u=Q pY=it stQDUm = Q}O=kt xm OW XNWt xOt; CUO x@ G}=Dv R=
G}=Dv C}=yv QO "OvQ=O Qo}Om} =@ |Q=O=vat hqDN= =B VWwB hrDNt Cq=L QO =B

"OW |UQQ@ Ow@ xOt; CUO x@ Tukey VwQ R= xO=iDU= =@ xm =yu}ov=}t p}rLD
pYit uWmri u} QDW}@ xm xO=O u=Wv u=Q pYit |=yu}ov=}t p}rLD |xH}Dv
Vim XNW |Dkw |va} "CU= QDW}@ Qo}O Cr=L wO R= l}DRo ; Cr=L QO u=Q
OwQi R= TB u=Q pYit xm Cio u=wD|t OYQO 95 p=tDL= =@ Ovm|t =B x@ l}DRo ;
xvyQ@=B =} xOQm =B x@ |O=a Vim OQi xm |Dkw x@ C@Uv |QDW}@ uWmri 'wmU R=

"O=O Oy=wN s=Hv= 'CU=

Oa@ u=tR |=Q@ =B |xvW=B =D Q=Wi RmQt Qw} QDUwB � Qw} QDv= xrY=i u}ov=}t "7 pmW
"hrDNt |=y Cr=L |=Q@ wmU R= OwQi R=

Oy=wN xDiQo |Q=t; p}rLD u; R= |Oa@ CtUk QO w OW Oy=wN x@U=Lt Q=Okt u}=
"OW

'OwW|t xOy=Wt xm u=vJ "OW Oy=wN s=Hv= =yTv=} Q=w p}rLD =OD@= Qt= u}= |=Q@
|UQQ@ OQwt QDt=Q=B |wQ =B VWwB hrDNt Cq=L xm O=O u=Wv =yTv=} Q=w p}rLD
99 |q=@ u=v}t]= =@ |va} '�CU= 0/002 Q@=Q@ |B Q}eDt Q=Okt� CU= xOw@ Q=PoQ}F-=D
� Qw} QDv= |xrY=i u} QDsm |wQ =B hrDNt |WWwB Cq=L xm Cio u=wD|t OYQO

"CU= xOw@ Q=PoQ}F-=D u}tR Vvm =w |wQ}v Q=Wi RmQt Qw} QDUwB
uOW QDsm ?@U l}DRo ; Vim uO}WwB xm OyO|t u=Wv xrY=L G}=Dv
|xvW=B =D u}tR Vvm =w |wQ}v Q=Wi RmQt Qw} QDUwB � Qw} QDv= |xrY=i u} QDsm
xrY=i u}= xm |}xvwo x@ 'OwW|t wmU R= XNW OwQi R= TB u=tR QO =B
xvyQ@=B Cr=L R= QDsm �20 w |rwtat Vim R= QDsm �19 l}DRo ; Vim |=Q@
|wQ}v xm |v=tR =@ ,=@} QkD OwW|t xv}tm xrY=i u}= xm |v=tR Qo}O hQ] R= "CU=
l}DRo ; Cr=L QO xrY=i u}= uOw@ QDsm "CU= Q@=Q@ OvwW|t xv}W}@ Cq[a
Qo}O Cq=L x@ C@Uv x_Lr u; QO wQ}v u}= Qw=DWo |wR=@ xm OwW|t ?@U
Vim XNW xm |Dr=L QO Cq[a xm OwW|t ?@U pt=a u}= "OW=@ QDsm

95



"""l
}DRo

;V
imR

=xO
=iDU

=|@
QHD

G}=D
v|

xU}
=kt

"wv=R w It hrDNt |=yx} w=R |=yQ=Owtv "8 pmW

QO VQB |=Q@ uOW xO=t; p=L QO w VQB R= p@k X=NW= uO@ Q=mwR=U xm CU=vat
"CU= u=Um} hrDNt Cq=L u}@

G}=Dv "4
R}J Qy R=V}B "OW xU}=kt Qo}O C=W}=tR; R= xOt;CUO x@G}=Dv =@ xrY=LG}=Dv =OD@=
"OW xU}=kt [10]u}W}B |xar=]t =@ 'xOt;CUO x@ AL R=i QO xm u}tRVvm =w |wQ}v
Vvm =w |wQ}v xv}W}@ xm u; Qot 'CU= Qo}Om} x@ x}@W Q=Owtv wO Q=DiQ xmCU=|a}@]
"CU= xar=]t u; QO xOW xO=iDU= |wmU QDsm `=iDQ= p}rO x@ xmCU= QDsm|tm u}tR

Ovv=t |Owta VQB |=yQ}eDt p}rLD d=QU x@ '?wr]t |=yQ}eDt |UQQ@ R= TB
=yQ}eDt u}= p}rLD p}rO "s} wQ|t |QFm =OL Z=@kv= x@ uO}UQ u=tR w VQB `=iDQ=
hrDNt Cq=L u}@ Cw=iD w Q}}eD ?@U pt=wa u}= xm CU= u; R= uDi=} u=v}t]=
Q=Okt xm s}@=}|tQO VQB `=iDQ= Q}eDt |=Q@ ANOVA p}rLD G}=Dv R= "Ov=xOWv
=B VWwB hrDNt Cq=L QO VQB `=iDQ= u}=Q@=v@ w CU= QDW}@ 0/05 R= |B Q}eDt
Cq=L QO VQB |=Q@ X=NW= xm CU=vat u=O@ u}= "CU= xDW=Ov |Q=O=vat Q}}eD

"Ov=xO} QB Q=Okt l} w Ov=xOQm xO=iDU= sR}v=mt l} R= hrDNt
xv}W}@ Z=@kv= x@ uO}UQ u=tR CiQo Oy=wN Q=Qk p}rLD OQwt xm |Oa@ Q}eDt
|x]kv x@ uO}UQ u=tR xm OW xOy=Wt "CU= u}tR =@ x}rw= OQwNQ@ |x_Lr R=
u=O@ u}= "CU= xDW=Ov |Q=O=vat Cw=iD =B VWwB hrDNt Cq=L QO xv}W}@ Z=@kv=
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|U
Ovyt |im ?wN |Q}PBpmW C}r@=k =} w Vim |tQv w |DL=Q uwJ |r}qO Ov=wD|t |rw

"OW=@ u; l}DRo ;
%R= CU= CQ=@a xOW s=Hv= VywSB |=}=Rt

"CU= xOW xO}O QDsm u; x@=Wt xm Qiv 11 |=Q@ |y=oW}=tR; |=yxO=O R= xO=iDU= �
"CU= xOWv s=Hv= p=L x@ =D xm|OwtaVQB |=yQDt=Q=B Q@l}DRo ;Vim Q}F-=D|UQQ@ �
C=k}kLD QO CU= O}t= xm s}Ow@ xH=wt R}v |}=yC}OwOLt =@ xOW s=Hv= VywSB QO

%R= Ov=CQ=@a =yC}OwOLt u}= "OvwW hQ]Q@ |Oa@
"xOW u=wva |=yQ}eDt Q@ l}DRo ; Vim COtOvr@ Q}F-=D |UQQ@ u=mt= sOa �

Vvm =w |wQ}v Q=Wi RmQt Qw} QDUwB �Qw} QDv= |xrY=i Q}}eD Cra uOQmv |UQQ@ �
"=B |xvW=B =D u}tR

|Q}oxH}Dv "5
|=yVim |im QO =yv; R= xO=iDU= w l}DRo ; s=v x@ |O}OH O=wt V}=O}B x@ xHwD =@
|xU}=kt |=Q@ xar=]t u}rw= u}= "OQm =O}BC}ty= =t |=Q@VywSB u}= ẁ[wt '|WRQw
|rY= hOy u; QO w Ow@ C=Qki uwDU w xvD u}}=B l}D=tv}U Q@ l}DRo ; Vim Q}F-=D
Q@ xvyQ@ |=B w |rwtat Vim 'l}DRo ; Vim R= xO=iDU= |@ QHD G}=Dv |xU}=kt
R= VywSB u}= |] QO "Ow@ |Owta VQB w uDiQ x=Q pw] QO sr=U O=Qi= l}D=tv}U
xLiY wO |wQ Q@ =Q |Owta VQB uwtR; =D OW xDU=wN 43 |=B R}=U =@ OQt 11
|}=yQmQ=t \UwD =yv; Cq[a C}r=ai uwtR; u}= s=Hv= u}L QO w OvyO s=Hv= wQ}v
Q}}eD xm |r=L QO "OW C@F RtQk uwO=t u}@ QwO =@ Ow@ xOW pYDt O=Qi= uO@ x@ xm
Vim =@ \}=QW QO =t= OWv xOy=Wt DVJ R= SL R=i w uDiQ x=Q QO |yHwD p@=k
Cr=LwO x@ C@Uv uDiQ x=Q w DVJ R= AL R=i QO |Q=O=vat |=yCw=iD l}DRo ;

%R= Ov=CQ=@a =yv; R= |NQ@ xm CW=O OwHw Qo}O
w T}r=DUwmw}r}= |xr[a |wQ}v 'Twt}U}Hvq |xr[a |wQ}v *stQDUm = Q}O=kt
xOQm =B x@ l}DRo ; Vim XNW xm |Dr=L QO 'u}tR Vvm =w |wQ}v Q=Wi RmQt pLt
xm OW XNWt xOt; CUO x@ G}=Dv R= ,=vt[ "OvDiQo OwN x@ |QDsm Q}O=kt 'CU=
C@Uv |Q=O=vat V}=Ri= l}DRo ; Vim Cr=L QO =B It w wv=R 'u=Q uWmri |=}=wR
xvDu}}=B l}D=tv}U w Cq[a C}r=ai |oDU@=w "OvQ=O xvyQ@=B w |rwtat Vim x@
Vim uO}WwB 'p=Ft |=Q@ "CU= xOW xOy=Wt R}v |r@k C=ar=]t QO VWwB ẁv x@
u}vJty [16]"CU= xOW =B It |=Q@ QDnQR@ |=}=wR Ea=@ 'xvyQ@=B \}=QW p@=kt QO
|=yu=tt Vy=m Ea=@ QDsQv |v=}t |x}q l} xm CU= |m =L u=kkLt VQ=Ro
ZQi =@ 'xOt; CUO x@ G}=Dv [10]"CU= xOW uor w It pY=it QO uWmri |xv}W}@
QO XwYN x@ � |SQv= ?PH ^=Lr R= =Q l}DRo ; Vim xm Q[=L |xr=kt |x}rw=

[17]"OQ=O Ck@=]t 'Ov=O|t QF-wt � u}ovU |=yC}r=ai
|=yC}r=ai QO l}DRo ; |=yVim C=QF= xm s}=xO}UQ xH}Dv u}= x@ C}=yv QO
=@ u}= "CU= QDRQ=@ 'CU= R=}v OQwt u; QO uO@ u}ovU |=yVvm =w xm QDCNU
'x@ Q[ |Q=PoQ=@ \}=QW QO QDW}@ |SQv= ?PH |=Q@ l}DRo ; Q=DN=U R= =t C=Q=_Dv=
"OQ=O Ck@=]t 'CU= xOW VQ=Ro Qo}O |=y=H QO xm |rwtat |=yswi =@ xU}=kt QO
u=mt= OL =D |m} R}i =} w |OQmrta C=QF= =D OW VqD xar=]t u}= QO xm OvJQy
'xQ} R Q=DN=U w X=wN Ovv=t |Qo}O p}qO x@ =Q G}=Dv u}= u=wD|t =t= 'OwW hPL

"CUv=O \@DQt Vim |Qy=_ pmW |DL =} w xQ} R |Q}PBh=]av=
l}D=tv}U Q@Vim xQ} RhrDNt|=yQDt=Q=B C=QF=X}NWD |=Q@ QDV}@ C=k}kLD

"CU= R=}v OQwt Qo}O Cr=L wO =@ u; Cw=iD w C=Qki uwDU

|xar=]t G}=Dv |xOy=Wt R= TB 'xvDu}}=B Cq[a C}r=ai Q=Okt OQwt QO
C}r=ai u}L QO Cq[a C}r=ai Q=Okt xm Ot; CUO x@ xH}Dv u}= ' [15]u=kkLt
R=i u}= pw= |xt}v QO Cq[a C}r=ai R= AL R=i swO |xt}v QO |Owta VQB
QO ,=YwYN w VQB R= p@k C=_Lr QO Cq[a xm CU=vat u=O@ u}= "CU= QDW}@
OwN R= OwQi |}=OD@= |=yu=tR x@ C@Uv |QDW}@ C}r=ai |QFm =OL Z=@kv= |x_Lr
xv}W}@ =t xm =QJ 'CU= xOt; CUO x@ G}=Dv Q@ |O}}-=D xH}Dv u}= "OvyO|t u=Wv
Q=Qk AL R=i swO |xt}v QO xm |QFm =OL Z=@kv= u=tR QO =Q |Qtm Cq[a C}r=ai

"s}OQw; CUO x@ OQ=O
|O=a Vim x@ C@Uv �9 V}=Ri= l}DRo ; Vim 'wv=R uWmri |x} w=R OQwt QO
It uWmri |x} w=R |=Q@ =yV}=Ri= u}= "OyO|t u=Wv xvyQ@=B Cr=L x@ C@Uv �4 w
|=Q@ w �xvyQ@=B Cr=L x@ C@Uv� �12 w �|O=a Vim x@ C@Uv� �13 ?}DQD x@ =B
"CU= �xvyQ@=B Cr=L x@ C@Uv� �12 w �|O=a Vim x@ C@Uv� �13 uor uWmri
x@ C@Uv QDsm �29 l}DRo ; Vim Cr=L |=Q@ Twt}U}Hvq |xr[a C}r=ai
|xr[a |=Q@ Q}O=kt u}= "CU= xvyQ@=B Cr=L x@ C@Uv QDsm �37 w |O=a Vim
Cr=L x@ C@Uv� �19 w �|O=a Vim x@ C@Uv� �16 ?}DQD x@ T}r=DUwmw}r}=

"CU= �xvyQ@=B
Vim |=Q@ w =Hm} CQwY x@ |UQQ@ OQwt Q}eDt 2 |Q=DiQ Q=Owtv xt=O= QO
R= uOt; OwQi u=tR R=�AL R=i |=Q@ =yQ=Owtv u}= "�9 pmW� Ov=xOW sUQ l}DRo ;

"CU= xOW xO}Wm �OwW|t =OH wQ}v xLiY R= ,qt=m XNW xm |v=tR =D wmU
|Owta QwLt "OyO|t u=Wv =Q |QFm =OL Z=@kv= |x]kv |mWt |Owta \N
p=tQv 1 x@ R}v AL R=i pm u=tR u}vJty "CU= xOW p=tQv 1 OOa x@ =yQ=Owtv s=tD
1 w QiY u}@ XNW Qy \UwD C}r=ai l} s=Hv= u=tR |rm Qw] x@ "CU= xOW
Qw} QDUwB � Qw} QDv= |xrY=i� Q}eDt wO Qy xm OwW|t xOy=Wt "CU= xOW p=tQv
QO� Twt}U}Hvq |xr[a C}r=ai w =B |xvW=B =D u}tR Vvm =w |wQ}v Q=Wi RmQt
|wQ}v xm CQwY u}= x@ 'Ov=xO}UQ OwN stQDUm = Q=Okt x@ |QFm =OL Z=@kv= |x]kv
Ov=xOW xv}W}@ |QFm =OL Z=@kv= |x]kv QO Twt}U}Hvq |xr[aC}r=ai w |Q=Wi
Z=@kv= |x]kv QO u}tR Vvm =w |wQ}v Q=Wi RmQt Qw} QDUwB � Qw} QDv= |xrY=i w
Vim xm |D=Q}F-=D x@ |rwrat w Cra CQwY x@ u}=Q@=v@ "CU= xOW xv}tm |QFm =OL
Vim =QJ xm u}= p}rO "OW xDN=OQB 'xDW=Po X=NW= uO@ l}D=tv}U Q@ l}DRo ;
'CU}v swrat ,qt=m OwW QDl}ORv xvW=B x@ Q=Wi RmQt xm CU= xOW ?@U l}DRo ;

|=Q@ |Owta VQB AL R=i u}L QO hrDNt |=yQ}eDt Q=DiQ R= |}xvwtv "9 pmW
"�CU= |QFm =OL Z=@kv= |x]kv Qou=Wv |Owta \N� "l}DRo ; Vim
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1. Re-Entrant
2. Nike Inc
3. Elactromyography (EMG)
4. Extensor
5. Flexor
6. After Landing Phase (AL Phase)
7. Flight Phase
8. After Jumping Phase (AJ)
9. Repeated Measure ANOVA Test
10. Tukey's Range Test
11. Nike Free RN Shoe
12. Repeated Measure ANOVA
13. Averaged Integrated Muscle Activation (AIEMG)
14. Center of Pressure of Ground Reaction Force (CoP of GRF)
15. Heel
16. Toe
17. Anterior-Posterior Distance to Heel
18. Medio-Lateral Distance to Heel
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