




























































































































































































20 40 60 80 100
% Gait Cycle

0

10

20

30

40

50

%
 M

VI
C

OAU
OAS
ASY

20 40 60 80 100
% Gait Cycle

0

10

20

30

40

50

%
 M

VI
C

20 40 60 80 100
% Gait Cycle

-0.2

-0.1

0

0.1

0.2

M
ag

ni
tu

de

PP1
PP2
PP3

A

B

C





20 40 60 80 100
% Gait Cycle

0

10

20

30

40

%
 M

VI
C

OAU
OAS
ASY

20 40 60 80 100
% Gait Cycle

0

10

20

30

40

%
 M

VI
C

20 40 60 80 100
% Gait Cycle

-0.2

-0.1

0

0.1

0.2

M
ag

ni
tu

de

PP1
PP2
PP3

A

B

C



20 40 60 80 100
% Gait Cycle

0

20

40

60

%
 M

VI
C

OAU
OAS
ASY

20 40 60 80 100
% Gait Cycle

0

20

40

60

%
 M

VI
C

20 40 60 80 100
% Gait Cycle

-0.2

0

0.2

M
ag

ni
tu

de

PP1
PP2
PP3

A

B

C







































20 40 60 80 100

% Gait Cycle

0

20

40

60

D
e
g

re
e
s

ASYM T0

ASYM T1

OA T0

OA T1

20 40 60 80 100

% Stance

-0.6

-0.4

-0.2

0

0.2

N
m

/k
g

20 40 60 80 100

% Stance

-0.1

0

0.1

0.2

0.3

N
m

/K
g

B

A

C





20 40 60 80 100
% Gait Cycle

0

20

40

60

%
 M

VI
C

ASYM T0
ASYM T1
OA T0
OA T1

20 40 60 80 100
% Gait Cycle

0

20

40

60

%
 M

VI
C

20 40 60 80 100
% Gait Cycle

-0.2

-0.1

0

0.1

0.2

M
ag

ni
tu

de

PP1
PP2
PP3

C

A

B





20 40 60 80 100
% Gait Cycle

0

10

20

30

40

%
 M

VI
C

ASYM T0
ASYM T1
OA T0
OA T1

20 40 60 80 100
% Gait Cycle

0

10

20

30

40

%
 M

VI
C

20 40 60 80 100
% Gait Cycle

-0.2

-0.1

0

0.1

0.2

M
ag

ni
tu

de

PP1
PP2
PP3

A

B

C





20 40 60 80 100
% Gait Cycle

0
10
20
30
40
50

%
 M

VI
C

ASYM T0
ASYM T1
OA T0
OA T1

20 40 60 80 100
% Gait Cycle

0
10
20
30
40
50

%
 M

VI
C

20 40 60 80 100
% Gait Cycle

-0.2

-0.1

0

0.1

0.2

M
ag

ni
tu

de

PP1
PP2
PP3

A

B

C





































20 40 60 80 100

% Gait Cycle

0

10

20

30

40

50

%
 M

V
IC

ASYM T0

ASYM T1

OA T0

OA T1

20 40 60 80 100

% Gait Cycle

0

10

20

30

40

50

%
 M

V
IC

20 40 60 80 100

% Gait Cycle

-0.2

-0.1

0

0.1

0.2

M
a

g
n

it
u

d
e

PP1

PP2

PP3

A

B

C



20 40 60 80 100
% Gait Cycle

0

10

20

30

40

50

%
 M

V
IC

ASYM T0
ASYM T1
OA T0
OA T1

20 40 60 80 100
% Gait Cycle

0

10

20

30

40

50

%
 M

V
IC

20 40 60 80 100
% Gait Cycle

-0.2

-0.1

0

0.1

0.2

M
ag

ni
tu

de

PP1
PP2
PP3

A

B

C





20 40 60 80 100
% Gait Cycle

0

20

40

60

%
 M

V
IC

ASYM T0
ASYM T1
OA T0
OA T1

20 40 60 80 100
% Gait Cycle

0

20

40

60

%
 M

V
IC

20 40 60 80 100
% Gait Cycle

-0.2

-0.1

0

0.1

0.2

M
ag

ni
tu

de

PP1
PP2
PP3

C

A

B



































20 40 60 80 100

% Gait Cycle

0

10

20

30

40

50

%
 M

V
IC

ASYM T0

ASYM T1

OAS T0

OAS T1

OAU T0

OAU T1

20 40 60 80 100

% Gait Cycle

0

10

20

30

40

50

%
 M

V
IC

20 40 60 80 100

% Gait Cycle

-0.2

-0.1

0

0.1

0.2

M
a

g
n

it
u

d
e

PP1

PP2

PP3

C

B

A





20 40 60 80 100

% Gait Cycle

0

10

20

30

40

%
 M

V
IC

ASYM T0

ASYM T1

OAS T0

OAS T1

OAU T0

OAU T1

20 40 60 80 100

% Gait Cycle

0

10

20

30

40

%
 M

V
IC

20 40 60 80 100

% Gait Cycle

-0.2

-0.1

0

0.1

0.2

M
a

g
n

it
u

d
e

PP1

PP2

PP3

A

B

C





20 40 60 80 100

% Gait Cycle

0

20

40

60

%
 M

V
IC

ASYM T0

ASYM T1

OAS T0

OAS T1

OAU T0

OAU T1

20 40 60 80 100

% Gait Cycle

0

20

40

60

%
 M

V
IC

20 40 60 80 100

% Gait Cycle

-0.2

0

0.2

M
a

g
n

it
u

d
e

PP1

PP2

PP3

C

A

B







































20 40 60 80 100
% Gait Cycle

0

10

20

30

40

50

%
 M

V
IC

ASYM T0
ASYM T1
OAS T0
OAS T1
OAU T0
OAU T1

20 40 60 80 100
% Gait Cycle

0

10

20

30

40

50

%
 M

V
IC

20 40 60 80 100
% Gait Cycle

-0.2

-0.1

0

0.1

0.2

M
ag

ni
tu

de

PP1
PP2
PP3

A

B

C





20 40 60 80 100
% Gait Cycle

0

10

20

30

40

50

%
 M

V
IC

ASYM T0
ASYM T1
OAS T0
OAS T1
OAU T0
OAU T1

20 40 60 80 100
% Gait Cycle

0

10

20

30

40

50

%
 M

V
IC

20 40 60 80 100
% Gait Cycle

-0.2

-0.1

0

0.1

0.2

M
ag

ni
tu

de

PP1
PP2
PP3

B

A

C





20 40 60 80 100
% Gait Cycle

0

20

40

60

%
 M

V
IC

ASYM T0
ASYM T1
OAS T0
OAS T1
OAU T0
OAU T1

20 40 60 80 100
% Gait Cycle

0

20

40

60

%
 M

V
IC

20 40 60 80 100
% Gait Cycle

-0.2

0

0.2

M
ag

ni
tu

de

PP1
PP2
PP3

C

A

B









































































20 40 60 80 100
% Gait Cycle

0

5

10

15

20

25

%
 M

VI
C

Visit 1
Visit 2

20 40 60 80 100
% Gait Cycle

0

5

10

15

20

25

%
 M

VI
C

20 40 60 80 100
% Gait Cycle

-0.3
-0.2
-0.1

0
0.1
0.2

M
ag

ni
tu

de

PP1
PP2
PP3

A

B

C



20 40 60 80 100
% Gait Cycle

0

5

10

15

20

25

%
 M

VI
C

Visit 1
Visit 2

20 40 60 80 100
% Gait Cycle

0

5

10

15

20

25

%
 M

VI
C

20 40 60 80 100
% Gait Cycle

-0.3
-0.2
-0.1

0
0.1
0.2

M
ag

ni
tu

de

PP1
PP2
PP3

C

B

A



20 40 60 80 100
% Gait Cycle

0

20

40

60

%
 M

VI
C

Visit 1
Visit 2

20 40 60 80 100
% Gait Cycle

0

20

40

60

%
 M

VI
C

20 40 60 80 100
% Gait Cycle

-0.3
-0.2
-0.1

0
0.1
0.2

M
ag

ni
tu

de

PP1
PP2
PP3

C

A

B









20 40 60 80 100
% Gait Cycle

-20

0

20

40

60

80
Asymptomatic

20 40 60 80 100
% Gait Cycle

-20

0

20

40

60

80
OA Stable

20 40 60 80 100
% Gait Cycle

-20

0

20

40

60

80
OA Unstable



20 40 60 80 100
% Gait Cycle

-10

-5

0

5

10

Asymptomatic

20 40 60 80 100
% Gait Cycle

-10

0

10

20
OA Stable

20 40 60 80 100
% Gait Cycle

-20

-10

0

10

20

30
OA Unstable



20 40 60 80 100
% Stance

-1

-0.5

0

0.5

1

Kn
ee

 F
le

xi
on

 (N
m

/k
g)

Asymptomatic

20 40 60 80 100
% Stance

-1

-0.5

0

0.5

Kn
ee

 F
le

xi
on

 (N
m

/k
g)

OA Stable

20 40 60 80 100
% Stance

-1

-0.5

0

0.5

Kn
ee

 F
le

xi
on

 (N
m

/k
g)

OA Unstable



20 40 60 80 100
% Stance

-0.5

0

0.5

1

Kn
ee

 A
dd

uc
tio

n 
(N

m
/k

g)

Asymptomatic

20 40 60 80 100
% Stance

-0.2

0

0.2

0.4

0.6

Kn
ee

 A
dd

uc
tio

n 
(N

m
/k

g)

OA Stable

20 40 60 80 100
% Stance

-0.2

0

0.2

0.4

0.6

Kn
ee

 A
dd

uc
tio

n 
(N

m
/k

g)

OA Unstable



20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

Asymptomatic

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
M

VI
C

OA Stable

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
M

VI
C

OA Unstable



20 40 60 80 100
% Gait Cycle

0

50

100

150

%
 M

VI
C

Asymptomatic

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
M

VI
C

OA Stable

20 40 60 80 100
% Gait Cycle

0

50

100

150

%
M

VI
C

OA Unstable



20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

Asymptomatic

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

%
M

VI
C

OA Stable

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

%
M

VI
C

OA Unstable



20 40 60 80 100
% Gait Cycle

0

20

40

60

80

%
 M

VI
C

Asymptomatic

20 40 60 80 100
% Gait Cycle

0

50

100

150

%
M

VI
C

OA Stable

20 40 60 80 100
% Gait Cycle

0
20
40
60
80

100
120

%
M

VI
C

OA Unstable



20 40 60 80 100
% Gait Cycle

0

50

100

150

%
 M

VI
C

Asymptomatic

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
M

VI
C

OA Stable

20 40 60 80 100
% Gait Cycle

0

50

100

150

%
M

VI
C

OA Unstable



20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

Asymptomatic

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

%
M

VI
C

OA Stable

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
M

VI
C

OA Unstable



20 40 60 80 100
% Gait Cycle

-20

0

20

40

60

80
Asymptomatic (T0)

20 40 60 80 100
% Gait Cycle

-20

0

20

40

60

80
Asymptomatic (T1)

20 40 60 80 100
% Gait Cycle

-20

0

20

40

60

80
Moderate OA (T0)

20 40 60 80 100
% Gait Cycle

-20

0

20

40

60

80
Moderate OA (T1)



20 40 60 80 100
% Gait Cycle

-15

-10

-5

0

5

10

15
Asymptomatic (T0)

20 40 60 80 100
% Gait Cycle

-15

-10

-5

0

5

10

15
Asymptomatic (T1)

20 40 60 80 100
% Gait Cycle

-10

-5

0

5

10

15

20

25
Moderate OA (T0)

20 40 60 80 100
% Gait Cycle

-10

-5

0

5

10

15

20

25
Moderate OA (T1)



20 40 60 80 100
% Stance

-1

-0.5

0

0.5

1

1.5

Kn
ee

 F
le

xi
on

 (?
Nm

/k
g)

Asymptomatic (T0)

20 40 60 80 100
% Stance

-1

-0.5

0

0.5

1

1.5

Kn
ee

 F
le

xi
on

 (?
Nm

/k
g)

Asymptomatic (T1)

20 40 60 80 100
% Stance

-1

-0.5

0

0.5

1

Kn
ee

 F
le

xi
on

 (N
m

/k
g)

Moderate OA (T0)

20 40 60 80 100
% Stance

-1

-0.5

0

0.5

1

Kn
ee

 F
le

xi
on

 (N
m

/k
g)

Moderate OA (T1)



20 40 60 80 100
% Stance

-0.4

-0.2

0

0.2

0.4

0.6

Kn
ee

 A
dd

uc
tio

n 
(N

m
/k

g)

Asymptomatic (T0)

20 40 60 80 100
% Stance

-0.4

-0.2

0

0.2

0.4

0.6

Kn
ee

 A
dd

uc
tio

n 
(N

m
/k

g)

Asymptomatic (T1)

20 40 60 80 100
% Stance

-0.4

-0.2

0

0.2

0.4

0.6

0.8

Kn
ee

 A
dd

uc
tio

n 
(N

m
/k

g)

Moderate OA (T0)

20 40 60 80 100
% Stance

-0.4

-0.2

0

0.2

0.4

0.6

0.8

Kn
ee

 A
dd

uc
tio

n 
(N

m
/k

g)

Moderate OA (T1)



20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120

%
 M

VI
C

Asymptomatic (T0)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120

%
 M

VI
C

Asymptomatic (T1)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120

140

%
 M

VI
C

Moderate OA (T0)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120

140

%
 M

VI
C

Moderate OA (T1)



20 40 60 80 100
% Gait Cycle

0

50

100

150

%
 M

VI
C

Asymptomatic (T0)

20 40 60 80 100
% Gait Cycle

0

50

100

150

%
 M

VI
C

Asymptomatic (T1)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

Moderate OA (T0)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

Moderate OA (T1)



20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

Asymptomatic (T0)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

Asymptomatic (T1)

20 40 60 80 100
% Gait Cycle

0

10

20

30

40

50

60

70

80

%
 M

VI
C

Moderate OA (T0)

20 40 60 80 100
% Gait Cycle

0

10

20

30

40

50

60

70

80

%
 M

VI
C

Moderate OA (T1)



20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120

140

%
 M

VI
C

Asymptomatic (T0)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120

140

%
 M

VI
C

Asymptomatic (T1)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120

%
 M

VI
C

Moderate OA (T0)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120

%
 M

VI
C

Moderate OA (T1)



20 40 60 80 100
% Gait Cycle

0

10

20

30

40

50

60

70

80

%
 M

VI
C

Asymptomatic (T0)

20 40 60 80 100
% Gait Cycle

0

10

20

30

40

50

60

70

80

%
 M

VI
C

Asymptomatic (T1)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

Moderate OA (T0)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

Moderate OA (T1)



20 40 60 80 100
% Gait Cycle

0

50

100

150

%
 M

VI
C

Asymptomatic (T0)

20 40 60 80 100
% Gait Cycle

0

50

100

150

%
 M

VI
C

Asymptomatic (T1)

20 40 60 80 100
% Gait Cycle

0

50

100

150

%
 M

VI
C

Moderate OA (T0)

20 40 60 80 100
% Gait Cycle

0

50

100

150

%
 M

VI
C

Moderate OA (T1)



20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120
%

 M
VI

C
Asymptomatic (T0)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120

%
 M

VI
C

Asymptomatic (T1)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

Moderate OA (T0)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

Moderate OA (T1)



20 40 60 80 100
% Gait Cycle

-20

0

20

40

60

80
Asymptomatic (T0)

20 40 60 80 100
% Gait Cycle

-20

0

20

40

60

80
Asymptomatic (T1)

20 40 60 80 100
% Gait Cycle

-20

0

20

40

60

80
Moderate OA (T0)

20 40 60 80 100
% Gait Cycle

-20

0

20

40

60

80
Moderate OA (T1)



20 40 60 80 100
% Gait Cycle

-20

-15

-10

-5

0

5

10

15
Asymptomatic (T0)

20 40 60 80 100
% Gait Cycle

-20

-15

-10

-5

0

5

10

15
Asymptomatic (T1)

20 40 60 80 100
% Gait Cycle

-15

-10

-5

0

5

10

15

20

25

30
Moderate OA (T0)

20 40 60 80 100
% Gait Cycle

-15

-10

-5

0

5

10

15

20

25

30
Moderate OA (T1)



20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120

140

%
 M

VI
C

Asymptomatic (T0)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120

140

%
 M

VI
C

Asymptomatic (T1)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120

%
 M

VI
C

Moderate OA (T0)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120
%

 M
VI

C
Moderate OA (T1)



20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120

140

%
 M

VI
C

Asymptomatic (T0)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120

140

%
 M

VI
C

Asymptomatic (T1)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120

%
 M

VI
C

Moderate OA (T0)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120

%
 M

VI
C

Moderate OA (T1)



20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120

140

%
 M

VI
C

Asymptomatic (T0)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120

140

%
 M

VI
C

Asymptomatic (T1)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120

%
 M

VI
C

Moderate OA (T0)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120

%
 M

VI
C

Moderate OA (T1)



20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120

140

%
 M

VI
C

Asymptomatic (T0)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120

140

%
 M

VI
C

Asymptomatic (T1)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120

140

%
 M

VI
C

Moderate OA (T0)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120

140

%
 M

VI
C

Moderate OA (T1)



20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120

140
%

 M
VI

C

Asymptomatic (T0)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120

140

%
 M

VI
C

Asymptomatic (T1)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120

140

%
 M

VI
C

Moderate OA (T0)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120

140

%
 M

VI
C

Moderate OA (T1)



20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120

140

%
 M

VI
C

Asymptomatic (T0)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120

140

%
 M

VI
C

Asymptomatic (T1)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120

140

%
 M

VI
C

Moderate OA (T0)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120

140

%
 M

VI
C

Moderate OA (T1)



20 40 60 80 100
% Gait Cycle

0

20

40

60

Asymptomatic (T0)

20 40 60 80 100
% Gait Cycle

0

20

40

60

Asymptomatic (T1)

20 40 60 80 100
% Gait Cycle

0

20

40

60

OA Stable (T0)

20 40 60 80 100
% Gait Cycle

0

20

40

60

OA Stable (T1)

20 40 60 80 100
% Gait Cycle

0

20

40

60

OA Unstable (T0)

20 40 60 80 100
% Gait Cycle

0

20

40

60

OA Unstable (T1)



20 40 60 80 100
% Gait Cycle

-20

-10

0

10

20
Asymptomatic (T0)

20 40 60 80 100
% Gait Cycle

-20

-10

0

10

20
Asymptomatic (T1)

20 40 60 80 100
% Gait Cycle

-10

0

10

20
OA Stable (T0)

20 40 60 80 100
% Gait Cycle

-10

0

10

20
OA Stable (T1)

20 40 60 80 100
% Gait Cycle

-20

-10

0

10

20
OA Unstable (T0)

20 40 60 80 100
% Gait Cycle

-20

-10

0

10

20
OA Unstable (T1)



20 40 60 80 100
% Stance

-1

-0.5

0

0.5

1

1.5

Kn
ee

 F
le

xi
on

 (N
m

/k
g)

Asymptomatic (T0)

20 40 60 80 100
% Stance

-1

-0.5

0

0.5

1

1.5

Kn
ee

 F
le

xi
on

 (N
m

/k
g)

Asymptomatic (T1)

20 40 60 80 100
% Stance

-1

-0.5

0

0.5

1

Kn
ee

 F
le

xi
on

 (N
m

/k
g)

OA Stable (T0)

20 40 60 80 100
% Stance

-1

-0.5

0

0.5

1

Kn
ee

 F
le

xi
on

 (N
m

/k
g)

OA Stable (T1)

20 40 60 80 100
% Stance

-1

-0.5

0

0.5

1

Kn
ee

 F
le

xi
on

 (N
m

/k
g)

OA Unstable (T0)

20 40 60 80 100
% Stance

-1

-0.5

0

0.5

1

Kn
ee

 F
le

xi
on

 (N
m

/k
g)

OA Unstable (T1)



20 40 60 80 100
% Stance

-0.2

0

0.2

0.4

0.6

0.8
Kn

ee
 A

dd
uc

tio
n 

(N
m

/k
g)

Asymptomatic (T0)

20 40 60 80 100
% Stance

-0.2

0

0.2

0.4

0.6

0.8

Kn
ee

 A
dd

uc
tio

n 
(N

m
/k

g)

Asymptomatic (T1)

20 40 60 80 100
% Stance

-0.2

0

0.2

0.4

0.6

0.8

Kn
ee

 A
dd

uc
tio

n 
(N

m
/k

g)

OA Stable (T0)

20 40 60 80 100
% Stance

-0.2

0

0.2

0.4

0.6

0.8

Kn
ee

 A
dd

uc
tio

n 
(N

m
/k

g)

OA Stable (T1)

20 40 60 80 100
% Stance

-0.2

0

0.2

0.4

0.6

0.8

Kn
ee

 A
dd

uc
tio

n 
(N

m
/k

g)

OA Unstable (T0)

20 40 60 80 100
% Stance

-0.2

0

0.2

0.4

0.6

0.8

Kn
ee

 A
dd

uc
tio

n 
(N

m
/k

g)

OA Unstable (T1)



20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120

%
 M

VI
C

Asymptomatic (T0)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120

%
 M

VI
C

Asymptomatic (T1)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120

%
 M

VI
C

OA Stable (T0)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120

%
 M

VI
C

OA Stable (T1)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120

%
 M

VI
C

OA Unstable (T0)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120

%
 M

VI
C

OA Unstable (T1)



20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120

%
 M

VI
C

Asymptomatic (T0)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120

%
 M

VI
C

Asymptomatic (T1)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120

%
 M

VI
C

OA Stable (T0)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120

%
 M

VI
C

OA Stable (T1)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120

%
 M

VI
C

OA Unstable (T0)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120

%
 M

VI
C

OA Unstable (T1)



20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100
%

 M
VI

C

Asymptomatic (T0)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

Asymptomatic (T1)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

OA Stable (T0)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

OA Stable (T1)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

OA Unstable (T0)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

OA Unstable (T1)



20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

Asymptomatic (T0)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

Asymptomatic (T1)

20 40 60 80 100
% Gait Cycle

0

50

100

%
 M

VI
C

OA Stable (T0)

20 40 60 80 100
% Gait Cycle

0

50

100

%
 M

VI
C

OA Stable (T1)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

OA Unstable (T0)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

OA Unstable (T1)



20 40 60 80 100
% Gait Cycle

0

50

100
%

 M
VI

C

Asymptomatic (T0)

20 40 60 80 100
% Gait Cycle

0

50

100

%
 M

VI
C

Asymptomatic (T1)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

OA Stable (T0)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

OA Stable (T1)

20 40 60 80 100
% Gait Cycle

0

50

100

%
 M

VI
C

OA Unstable (T0)

20 40 60 80 100
% Gait Cycle

0

50

100

%
 M

VI
C

OA Unstable (T1)



20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120

%
 M

VI
C

Asymptomatic (T0)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120

%
 M

VI
C

Asymptomatic (T1)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

OA Stable (T0)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

OA Stable (T1)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

OA Unstable (T0)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

OA Unstable (T1)



20 40 60 80 100
% Gait Cycle

0

20

40

60

Asymptomatic (T0)

20 40 60 80 100
% Gait Cycle

0

20

40

60

Asymptomatic (T1)

20 40 60 80 100
% Gait Cycle

0

20

40

60

OA Stable (T0)

20 40 60 80 100
% Gait Cycle

0

20

40

60

OA Stable (T1)

20 40 60 80 100
% Gait Cycle

0

20

40

60

OA Unstable (T0)

20 40 60 80 100
% Gait Cycle

0

20

40

60

OA Unstable (T1)



20 40 60 80 100
% Gait Cycle

-20

-10

0

10

20
Asymptomatic (T0)

20 40 60 80 100
% Gait Cycle

-20

-10

0

10

20
Asymptomatic (T1)

20 40 60 80 100
% Gait Cycle

-10

0

10

20
OA Stable (T0)

20 40 60 80 100
% Gait Cycle

-10

0

10

20
OA Stable (T1)

20 40 60 80 100
% Gait Cycle

-10

0

10

20
OA Unstable (T0)

20 40 60 80 100
% Gait Cycle

-10

0

10

20
OA Unstable (T1)



20 40 60 80 100
% Gait Cycle

0

50

100

%
 M

VI
C

Asymptomatic (T0)

20 40 60 80 100
% Gait Cycle

0

50

100

%
 M

VI
C

Asymptomatic (T1)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120

%
 M

VI
C

OA Stable (T0)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120

%
 M

VI
C

OA Stable (T1)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120

%
 M

VI
C

OA Unstable (T0)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120

%
 M

VI
C

OA Unstable (T1)



20 40 60 80 100
% Gait Cycle

0

50

100
%

 M
VI

C

Asymptomatic (T0)

20 40 60 80 100
% Gait Cycle

0

50

100

%
 M

VI
C

Asymptomatic (T1)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

OA Stable (T0)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

OA Stable (T1)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

OA Unstable (T0)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

OA Unstable (T1)



20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120

%
 M

VI
C

Asymptomatic (T0)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120

%
 M

VI
C

Asymptomatic (T1)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

OA Stable (T0)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

OA Stable (T1)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

OA Unstable (T0)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

OA Unstable (T1)



20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

Asymptomatic (T0)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

Asymptomatic (T1)

20 40 60 80 100
% Gait Cycle

0

50

100

%
 M

VI
C

OA Stable (T0)

20 40 60 80 100
% Gait Cycle

0

50

100

%
 M

VI
C

OA Stable (T1)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

OA Unstable (T0)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

OA Unstable (T1)



20 40 60 80 100
% Gait Cycle

0

50

100
%

 M
VI

C

Asymptomatic (T0)

20 40 60 80 100
% Gait Cycle

0

50

100

%
 M

VI
C

Asymptomatic (T1)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

OA Stable (T0)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

OA Stable (T1)

20 40 60 80 100
% Gait Cycle

0

50

100

%
 M

VI
C

OA Unstable (T0)

20 40 60 80 100
% Gait Cycle

0

50

100

%
 M

VI
C

OA Unstable (T1)



20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120

%
 M

VI
C

Asymptomatic (T0)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120

%
 M

VI
C

Asymptomatic (T1)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

OA Stable (T0)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

OA Stable (T1)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120

%
 M

VI
C

OA Unstable (T0)

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

120

%
 M

VI
C

OA Unstable (T1)





20 40 60 80 100
% Gait Cycle

0

50

100
%

 M
VI

C
Quadricep PP1

High
Low

20 40 60 80 100
% Gait Cycle

0

50

100

%
 M

VI
C

Quadricep PP2

20 40 60 80 100
% Gait Cycle

0

50

100

%
 M

VI
C

Quadricep PP3



20 40 60 80 100
% Gait Cycle

0

50

100
%

 M
VI

C

Hamstring PP1
High
Low

20 40 60 80 100
% Gait Cycle

0

50

100

%
 M

VI
C

Hamstring PP2

20 40 60 80 100
% Gait Cycle

0

50

100

%
 M

VI
C

Hamstring PP3



20 40 60 80 100
% Gait Cycle

0

50

100
%

 M
VI

C

Gastrocnemius PP1
High
Low

20 40 60 80 100
% Gait Cycle

0

50

100

%
 M

VI
C

Gastrocnemius PP2

20 40 60 80 100
% Gait Cycle

0

50

100

%
 M

VI
C

Gastrocnemius PP3



20 40 60 80 100
% Gait Cycle

0

50

100

150
%

 M
VI

C
Quadricep PP1

High
Low

20 40 60 80 100
% Gait Cycle

0

50

100

%
 M

VI
C

Quadricep PP2

20 40 60 80 100
% Gait Cycle

0

50

100

%
 M

VI
C

Quadricep PP3



20 40 60 80 100
% Gait Cycle

0

50

100

%
 M

VI
C

Hamstring PP1
High
Low

20 40 60 80 100
% Gait Cycle

0

50

100

%
 M

VI
C

Hamstring PP2

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

%
 M

VI
C

Hamstring PP3



20 40 60 80 100
% Gait Cycle

0

50

100
%

 M
VI

C

Gastrocnemius PP1
High
Low

20 40 60 80 100
% Gait Cycle

0

50

100

150

%
 M

VI
C

Gastrocnemius PP2

20 40 60 80 100
% Gait Cycle

0

50

100

%
 M

VI
C

Gastrocnemius PP3



20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

Quadricep PP1
High
Low

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

Quadricep PP2

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

Quadricep PP3



20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

Hamstring PP1
High
Low

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

Hamstring PP2

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

%
 M

VI
C

Hamstring PP3



20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

Gastrocnemius PP1
High
Low

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

Gastrocnemius PP2

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

Gastrocnemius PP3



20 40 60 80 100
% Gait Cycle

0

50

100

150
%

 M
VI

C

Quadricep PP1
High
Low

20 40 60 80 100
% Gait Cycle

0

50

100

%
 M

VI
C

Quadricep PP2

20 40 60 80 100
% Gait Cycle

0

50

100

%
 M

VI
C

Quadricep PP3



20 40 60 80 100
% Gait Cycle

0

50

100

150

%
 M

VI
C

Hamstring PP1
High
Low

20 40 60 80 100
% Gait Cycle

0

50

100

%
 M

VI
C

Hamstring PP2

20 40 60 80 100
% Gait Cycle

0

50

100

%
 M

VI
C

Hamstring PP3



20 40 60 80 100
% Gait Cycle

0

50

100

150

%
 M

VI
C

Gastrocnemius PP1
High
Low

20 40 60 80 100
% Gait Cycle

0

50

100

150

%
 M

VI
C

Gastrocnemius PP2

20 40 60 80 100
% Gait Cycle

0

50

100

%
 M

VI
C

Gastrocnemius PP3



20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

Quadricep PP1
High
Low

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

Quadricep PP2

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

Quadricep PP3



20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

Hamstring PP1
High
Low

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

Hamstring PP2

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

%
 M

VI
C

Hamstring PP3



20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

Gastrocnemius PP1
High
Low

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

Gastrocnemius PP2

20 40 60 80 100
% Gait Cycle

0

20

40

60

80

100

%
 M

VI
C

Gastrocnemius PP3




























































