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[bookmark: _Hlk118124574]Table S1. Detailed results from the multiple regression analysis.
	 
	Overall
	AVA
	NSA
	 

	 
	R^2
	p
	B
	p
	B
	p
	constant

	Joint contact forces 
	 
	 
	 
	 
	 
	 
	

	Hip JCF
	0.86
	<0.001
	0.026
	<0.001
	0.017
	<0.001
	3.495

	Knee JCF
	0.6
	<0.001
	0.019
	<0.001
	0.019
	<0.001
	3.148

	Ankle JCF
	0.03
	0.726
	 
	 
	 
	 
	 

	Muscle moments
	 
	 
	 
	 
	 
	 
	

	hip adduction
	0.62
	<0.001
	-6.73E-05
	<0.001
	6.11E-05
	<0.001
	0.013

	hip abduction
	0.62
	<0.001
	6.94E-05
	<0.001
	-5.80E-05
	<0.001
	-0.057

	hip flexion
	0.836
	<0.001
	0.001
	<0.001
	0.0001972
	0.015
	0.056

	hip extension
	0.837
	<0.001
	-0.000763
	<0.001
	-0.0001975
	0.014
	-0.041

	hip int rotation
	0.69
	<0.001
	5.12E-05
	0.091
	-0.0001966
	<0.001
	0.016

	hip ext rotation
	0.686
	<0.001
	-4.416E-05
	0.143
	0.00019681
	<0.001
	-0.013

	kne extension
	0.566
	<0.001
	0.00024482
	0.003
	0.00029892
	<0.001
	0.055

	knee flexion
	0.566
	<0.001
	-0.0002451
	0.003
	-0.0002986
	<0.001
	-0.028

	CCI
	 
	 
	 
	 
	 
	 
	

	hip flex/ext
	0.922
	<0.001
	-0.0034027
	<0.001
	-0.0002225
	0.304
	0.202

	hip ab-/adduction
	0.468
	<0.001
	0.00029963
	0.028
	-0.0004735
	0.001
	0.63

	hip int/ext rotation
	0.838
	<0.001
	0.001
	<0.001
	-0.003
	<0.001
	0.035

	knee flex/erxt
	0.266
	0.033
	-9.089E-06
	0.97
	0.00066707
	0.01
	-0.315

	Muscle activation
	 
	 
	 
	 
	 
	 
	

	hip adduction
	0.712
	<0.001
	9.9049E-05
	0.001
	-0.0001723
	<0.001
	0.035

	hip abduction
	0.717
	<0.001
	0.003
	<0.001
	0.001
	0.022
	0.156

	hip flexion
	0.82
	<0.001
	0.00124922
	<0.001
	0.00010434
	0.42
	0.073

	hip extension
	0.62
	<0.001
	0.00116336
	0.001
	0.00046393
	<0.001
	0.101

	hip int rotation
	0.82
	<0.001
	0.00141289
	<0.001
	0.00067186
	<0.001
	0.124

	hip ext rotation
	0.56
	<0.001
	0.00091832
	<0.001
	-5.389E-05
	0.759
	0.057

	kne extension
	0.67
	<0.001
	0.00143253
	<0.001
	0.00039048
	0.082
	0.107

	knee flexion
	0.54
	<0.001
	0.000575
	0.029
	0.0010928
	<0.001
	0.087
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Figure S1. Average muscle-tendon length during the stance phase of gait obtained from agonist and antagonist muscle groups.
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Figure S2. Scatterplots showing the relationship between the femoral geometry (AVA and NSA) and average muscle activations during the stance phase of gait. Filled circles indicate significant correlations (p<0.05).
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Figure S3. Average muscle-tendon forces during the stance phase of gait.
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Figure S4. Average muscle activation during the stance phase of gait.
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Figure S5. Average muscle-tendon length during the stance phase of gait.
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Figure S6. Average muscle knee flexion/extension moment arm during the stance phase of gait.
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Figure S7. Average muscle hip ab-/adduction moment arm during the stance phase of gait.
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Figure S8. Average muscle hip flexion/extension moment arm during the stance phase of gait.
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Figure S9. Average muscle hip internal/external rotation moment arm during the stance phase of gait.


ADDITIONAL PLOTS FOR ALTERED NECK-SHAFT-ANGLES (NSA)
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Figure S10. Hip, knee and ankle joint contact forces obtained with the different models.
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Figure S11. Agonist and antagonist muscle moments obtained with model with different femoral geometry. Both, altered AVA and NSA, had an influence on the obtained muscle moments. 
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Figure S12. Average muscle-tendon forces during the stance phase of gait.
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Figure S13. Average muscle activations during the stance phase of gait.
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Figure S14. Average muscle-tendon lengths during the stance phase of gait.
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Figure S15. Average muscle knee flexion/extension moment arms during the stance phase of gait.
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Figure S16. Average muscle hip ab-/adduction moment arms during the stance phase of gait.
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Figure S17. Average muscle hip flexion/extension moment arms during the stance phase of gait.
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Figure S18. Average muscle hip internal/external rotation moment arms during the stance phase of gait.
MUSCLE ACTIVATION AND FORCES WAVEFORMS
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Figure S19. Muscle activation waveform for a selection of muscles.
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Figure S20. Muscle force waveform for a selection of muscles.




ADDITIONAL PLOTS SHOWING THE INTERACTION BETWEEN AVA, NSA and JCF, CCI, and muscle moments 
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Figure S21. Scatterplots showing the relationship between the femoral geometry (AVA and NSA) and joint contact forces (JCF).
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Figure S22. Scatterplots showing the relationship between the femoral geometry (AVA and NSA) and CCI.
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[bookmark: _GoBack]Figure S23. Scatterplots showing the relationship between the femoral geometry (AVA and NSA) and muscle moments.




image6.tiff
reference NSA NSA +30 degrees

NSA -30 degrees

Knee flexion/extension moment arm [m]

0.05—
oo 1 1 | e e A ) A I S O [
S & P& @ LS & R S R N G R O R S U R R Al S R & @ & S @
& P &S &€ & ¥ ¥ & B B B PN & o o O & @ R O (¥
S e e e et e e TSN FeT T ST @ F T T T e
0.05
o5l e I | e M A Y B
P IR ILSES S © @ & FH T 3 ® oF & ° @ S @ © & @
& @ @ & & @6\ N U & & & F 3 40T LT 0T T (E (O
K2 N F & > oS ©° 50 &0
ST S e £ T & ,,,&?@ RN RS LI CUE I A
0.05—
S N \ N Y Y O B
I PPV IS R N SRR R M CICY
& @ @ & & & @ P 2 @ 9 3 0 (P 0 (o Ay
@““@«S&@«z\&@\ R & STET T © g B





image7.tiff
NSA +30 degrees

reference NSA

NSA -30 degrees

Hip ab-/adduction moment arms [m]

0.1
I AVA +30 | AVA +15 [ ref AVA I AVA -15 Il AVA -30
0.08
0.06
0.04
ol [ 10 1
IURILE
-0.02
-0.04
-0.06 L L Il 1 L 1 | 1 L 1 Il L | | L | | L | | L | 1 | 1
&\&&50\\\oeé‘v\e,‘\‘\“é‘»(\@*é\&&-&\\%%\*.,. & & & &
&'&0\36\ 0& \\;\6\\\0\6\\&@@& %Q&\ & ‘\a@ @<‘d\\ e>°\° &g b‘(@b ro&(@ é\m@ fa\) & &fa Q55: S\ a@ \O‘@Qs}‘\
F e F S C < L & & D
JESR
0.1
0.08
0.06
o ||||| |I|
0.02
Ll ﬂ||| ||||| - || 1
Il | T 1o
-0.02
-0.06 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 L 1 1
N N R
& Q&L “Sb\ e \6‘\0 @"’&@Qp\e‘“\‘\e@‘}\@@ R ®~\\<“z§s 3 @ o & SO
S TP TS TSP TS $ e
B
0.1
0.08
0.06
0.04
0.02
0
-0.02
-0.04
-0.06 Il L Il 1 Il 1 L Il Il 1 Il Il Il L Il L L Il L Il Il Il Il Il L 1
S F LS A S R SRR R R N R SO L R & o ® @
R P P N & 5
ST s & «\ B&KQ@%&” SRS & ETe Y T et

AN




image8.tiff
Hip flexion/extension moment arms [m]

0.06
0.04 I AVA +30 [ AVA +15 [l ref AVA I AVA -15 I AVA -30
2 002 |||||
2 |I 1
=3
5§
< I |||
o -0.02 III_|||||
?
004~
3
Z -0.06 —
-0.08
L N R R T Y N |
S &P o@@e“\‘\ &\o\\+ﬂ'+\>®<“o"\°’<“
K a\ *2:\ e,& \s\&\&‘(\\& zz&\ @c‘@ &\e@o 'b\ ’b\‘({b \\\b Q%o 6\60 o o(@z N3
F ¥y 00&9 S & ¢ ¢
AN

NSNS NI SO IR I R
CAR: @ o B B BT P Y (& @
Ry o @‘\f s e ¢ B
& <& 9 & Q
R
0.06 -
0.04
£ il | b
8
8
o r II_ Il'. |'I I_I II_I e L. B0 1 I " il
?
< 004
(%]
Z 006~
-0.08
011 L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
A
S & & 6\\&5 ¢ 0 B e>\°°qe> *@,bq ‘Q,bq (@q &o‘\"O\\ & &ﬂ'é@k & 6@“ N d@%‘@@
\,\\,\g\og\&o«a&@%oéqp,,sbo@@ Q@o‘q\o\c}&g e &

X
DS o
s




image9.tiff
NSA +30 degrees

reference NSA

NSA -30 degrees

0.04

0.02

-0.02

-0.04

Hip internal/external moment arms [m]
I AVA +30 [ /AVA +15 [l ref AVA IIAVA -15 I AVA -30

004 -
002 -
0
-0.02
-0.04 -
P I S S S S S S S S
S & S T L E S B P I S N 8 P S
oo o e e o g 9 97 (€ 0o PR OO Sl S O S
YT F L TP ke & & & &9 Q
AR
004 -
002 -
0
-0.02
-0.04 -
T Y R S R R
TSI S S LN P SRC ST
© q@e\)\ @&0\ @&\)\ & & Q%o&b\ @«@\\ &0@‘ RS
D) & e





image10.tiff
——NSA +30 — NSA +15 ref NSA NSA -15 NSA -30
+ + - -
10 AVA +30 1 AVA +15 12 ref AV 1 AVA -15 12 AVA -30
=
_Bo9 9 9 9 9
c @
= O
(=
a8 6 6 6 6 6
T ©
©
£ 3 3 3 3 3
o
(8]
0 0 0 0 0
0 50 100 0 50 100 0 50 100 0 50 100 50 100
10 10 10 10 10
% 8 8 8 8 8
=iy
5.0 6 6 6 6 6
38
5 4 4 4 4 4
=
S 2 2 2 2 2
(8]
0 0 0 0 0
0 50 100 0 50 100 0 50 100 0 50 100 0 50 100
_6 6 6 6 6
=
= 0
C
5 g 4 4 4 4 4
o9
X
Z82 2 2 2 2
C
o
(8]
0 0 0 0 0
0 50 100 0 50 100 0 50 100 0 50 100 0 50 100

% of gait cycle

% of gait cycle

% of gait cycle

% of gait cycle

% of gait cycle




image11.tiff
AVA +30 degrees

reference AVA

AVA -30 degrees

0.3
0.2

0.1

0.3
0.2

0.1

0.3
0.2

0.1

Hip Hip Hip Knee
flexion(+)/extension(-) moment 04 ad-(+)/abduction(-) moment o 06internaI(+)lexternr.~1l(-) rotation moment 02 extension(+)/flexion(-) moment
0.15
0.05 0.04
e NA_—~ o 01
0 0.05
0
-0.05 0
-0.02 0.05
01 004 01
-0.15 -0.06 -0.15
0 20 40 60 80 100 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100
0.1 0.06 0.2
0.15
0.05 0.04
0.02 o1
0 0.05
0
——~ e -0.05 0
-0.02 0.05
01 004 04
-0.15 -0.06 -0.15
0 20 40 60 80 100 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100
0.1 0.06 0.2
0.15
0.05 0.04
N&Aﬁb\/ 002 o1
_a—’/\__d 0 0.05
m 0
-0.05 0
-0.02 0.05
01 004 01
-0.15 -0.06 -0.15
0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100
% of gait cycle % of gait cycle % of gait cycle % of gait cycle
NSA +30 NSA +15 ref NSA NSA -15 NSA -30





image12.tiff
Muscle forces [N/BW]

) 16 I NSA +30
$12 [ NSA+15
g [ ref NSA

Q08 INSA -15
<>+( I \SA -30
<

0.4
0 .lll\llllllllll 1

NG Q&’:’ IR R I AN SR S ) & grb 00\ PPN U= R R I N N R R IR N I IV ISR ) 09'” & ‘\’b\ QO L& & \Q’Z}
& & & S S a0 o BB F @@ @I F O ot o NG P40 40 O (€
g\&%‘;\&q\& @6‘ Q\o‘ @6‘%2,6‘ AR S fbcb,bbb«;@i@@ @‘5\6;}&‘:}‘)\@ N S W ((\eé NOREESIN AU AN AP ARNS >

1.6 —

reference AVA
o
o

0.4 |||| |||
0 I B B T BT o | la L b dade 1
A

L
SIS ERSES S PO OSSP o S S U R B SN U SR N S I UK BN SN R S S JE SRR
@ @ @ @ F TG B F S @ @B @I F L et o F ST 4O 4 0? G (R ORT
1.6 —

AVA -30 degrees
o
(o)

0.4
0
N IR ST > o8 N ] < S Q& B P DO O @&
6\9‘6 &“6&6\?’6 <8 & \Qv&e& &@:\0‘&‘\@ & "v"’b\o&' @ @,bg&&&& &an S a‘;l'&fof@o“ P 6@0 Q@é\ Q@°\x®‘° & \(\@‘-’\’bb& F e & +®Q+<\?®'z§‘ «° ‘\0&2} &80 @
RS R MV St T N EF T IS FT T TG F




image13.tiff
Muscle activations

60
I NSA +30 | NSA +15 [N ref NSA [N NSA -15 I NSA -30

AVA +30 degrees

R R S P\ o YR S IR I O SN U SR I SR SIS S & g P L S © & O @
& \\\e\@@rao‘)\@g@ anosz,bo‘@@ *@\o\ SECINKY “00\ N
Q\&%\i‘&o@@) R A S 2\&%\&2»&\*\\\ SR A R G R
60
E
< 40
o
c
o
%20 H
0
N O Q2 LS S O DG DR S e R & IR S @& o & 50 @
E L \Q\ N \Q&(‘a@@ak‘&m L T ?’+<<<“*g’\<\° g °'be>‘\“®<a"’& Qe \“"i‘(‘ »\Qo\(bc‘?’b F 50 Q‘%@a“@?’(\ <« PO
&‘&&&&“‘““’” S R R & DR
60 —
0
o
& 40 (-
kel
o
@
<20
S
<
0
’\’1«'5.'\.'1/“56\0‘(\‘(\ \'L'bv&c}oN%'b & & ee%ego Qé &
O & X 'b N <\ fb o <\
RO IR & NN & N v




image14.tiff
Muscle-tendon length

06
B NSA +30 [ NSA +15 [ ref NSA [N NSA -15 IS NSA -30
2]
[
[
© 0.4
[}
©
o
P
Zo02
>
<
0
P& PG R EE S S B LR D F S D @E P P F S S P PP 0@ S @ 0@
S & © S € Sag@ @ ¥ O & 2 ot o Qo\eeQ‘\e((\g g R AT VN SN N\
RHSEONHAE OGS SSEIAE OO S N R 2 At AL
06
<
Z 04
Q
o
c
o
202
®
0
. O © P © o & &
S F LS ELEES S B OSSP Q\\eé(o",b{\,bﬂ,sﬁbooe,@\“e@ X O &L roep & v\\’b @ GO 80
SOOI SNROE &S CEEE F P Q\‘\bgfo%éQ Qee"«"\e“‘
R R S e s & TTE MR A
0.6
2]
Q
[
04
[}
o
o
@
< 02—
>
<
0
gngfb.@gLQ@@c\\«E\«@g A S S D # ¢ F e P B P PP 80P S (@ @
0 e e el o R S« "’&"’@-’9&;@&?‘@@@5@%ng? RS PONICN
ROCESEHLALILBONOOS OO R LR A R SO




image15.tiff
AVA +30 degrees

reference AVA

AVA -30 degrees

Knee flexion/extension moment arm [m]

0.05 —
I NSA +30 | NSA +15 [ ref NSA ININSA -15 I NSA -30
o Ll |||||
0.05 L | 1 | | | 1 | | | | | | 1 | | | | | 1 | | | 1 | | | | | | | |
N % N N N D N e Q S & X
& & & (S R R F & TSI AR AR SR I
S e SN PCAE ES S0 S e S < & & <
0.05 —
o Ll |||||
0.05 1 | 1 | L | 1 | L | | L L | | | | | | | | L | 1 | L | | | L | | |
N ) N S N N e < S N x
S 6@5 . & \({\&\6’\\& .\6\@@ 6\‘\2'(\-‘\@‘&&0‘(\4\ o oS @6 «° \(\Qg @%& @0& A Qac} q@o o 4\"’& 6\"’+ _@0\’6 60@6 8‘?‘@ %(,,6\ Qe;\ & g <© Q’ea\ @e\'b 60,?’5’ (b\g@e
§ & & & &S O & ST S & R C® & & WX
0.05 —
o L |||||
0.05 1 1 | L 1 1 | L | | L | | | | | 1 | L | 1 | L | | | L | | |
N\ 3 N X N N ) < S o x
@eb é‘e’& 6\'2’6 & \‘{1,\ ‘{\\0'5 ) \6\0@ \\'2»‘\_‘\0& @(\%‘\ Eas 6\0@60@4 & 6‘?’& & 8 Qef} Ko é\'z»& & _&\,bcﬁe DN & < &5 20 6@'2’6 ,b\@'be
q\& @;\ q\& & S £ AN & &b RS @\g\ @\3\ @\g\ N & @@ e X




image16.tiff
AVA +30 degrees

reference AVA

AVA -30 degrees

Hip ab-/adductor muscle moment arms [m]
I NSA +30 | NSA +15 [N ref NSA [N NSA -15 M NSA -30

-0.05

| | | | |

-0.05

S N ) A N
& b\o& o & d{b& & S & @ & ((\0‘3’
S SR




image17.tiff
AVA +30 degrees
o

Hip flexor/extensor moment arms [m]

I NSA +30 [ NSA +15 [ ref NSA I NSA -15 I NSA -30

reference AVA
o

-0.05

AVA -30 degrees
o





image18.tiff
AVA +30 degrees

reference AVA

AVA -30 degrees

Hip internal/external rotation moment arms [m]
I NSA +30 | NSA +15 [N ref NSA [N NSA -15 NN NSA -30

0.04

0.02

-0.02

-0.04

5 X
@ \OQQ‘ <« O

-0.02

-0.04
| | | | | | | | |

s O T R R

-0.02

-0.04
| | | | | | | | | | | | | | | | | | |

> i & &




image19.tiff
gluteus minimus

% of gait cycle

% of gait cycle

% of gait cycle

%0 60 gluteus medius gluteus maximus 60 psoas
— 40
S
% s 40 40
2220 20
=z 20 20
g f\%b /d
0 0 \J 0 0
0 50 100 50 100 0 50 100 0 50 100
semimembranosus 15 semitendinosus 2 biceps femoris 60 rectus femoris
—20
B \
2 c 10 40
S5 |
2= 10
3w 10
= 5 \ 20
5]
@
0 0 0 0
0 50 100 50 100 0 50 100 0 50 100
% of gait cycle
20 tibialis anterior 100 soleus 60 medial gastrocnemius
T — AVA48° (+30°)
e 40 ——AVA33° (+15°)
2210 50
= 20 — AVA 18° (reference)
15
® "\ N ——AVA3° (-15°)
0 0 0
0 50 100 50 100 0 50 100 — AVA-12° (-30°)
% of gait cycle % of gait cycle % of gait cycle
gluteus minimus gluteus medius gluteus maximus psoas
30 40 40 60
g
% S 20 40
22 20 20
2210 20
3
@
0 0 0 okt
0 50 100 50 100 0 50 100 0 50 100
semimembranosus semitendinosus biceps femoris rectus femoris
2 15 20 60
g
% B 10 40
2% 10 10
== 5 20
5]
@
0 0 0 0
0 50 100 0 50 100 0 50 100 0 50 100
% of gait cycle
tibialis anterior soleus medial gastrocnemius
20 1 1
_ 0o 0o —— NSA 153° (+30°)
=
o< ——NSA 138° (+15°)
2210 50 50 .
=g — NSA 123° (reference)
k]
@ ——NSA 108° (-15°)
0 0 0
0 50 100 0 50 100 0 50 100

——— NSA 93° (-30°)




image20.tiff
gluteus minimus

gluteus medius

gluteus maximus

psoas

02 06 2
0.4
Z'0.15 15
2 % 0.4 0.3
2 g 01 02 1
=g 02
S 005 01 05
0 s 0 0 0
0 50 100 0 50 100 0 50 100 0 50 100
semimembranosus semitendinosus biceps femoris rectus femoris
06 0.1 03 2
= 15
e & os 02
2 @ 0.05 1
29
= So2 \
=i ot 05
0 0 0 0
0 50 100 0 50 100 0 50 100 0 50 100
- . . % of gait cycle
04 tibialis anterior 4 soleus medial gastrocnemius
- 2 ——— AVA 48° (+30°)
=03 3 o o
© % 15 —AVA33° (+15°)
S 2
é 902 2 1 — AVA 18° (reference)
2
201 1 \N 0.5 ——AVA3° (-15°)
0 0 0 AVA -12° (-30°)
0 50 100 0 50 100 0 50 100
% of gait cycle % of gait cycle % of gait cycle
02 gluteus minimus gluteus medius gluteus maximus 15 psoas
= 04 04
oF 1
@ ¢ 0.1
3 0.2
= 02 0.5
2
0 0 0 0
0 50 100 0 50 100 0 50 100 0 50 100
semimembranosus 01 semitendinosus biceps femoris rectus femoris
. 0.3
s 0.6 2
2@ 0.2
3y 04 0.05
= 0.1 !
o 0.2 .
0 0 0 0
0 50 100 0 50 100 0 50 100 0 50 100
% of gait cycle
tibialis anterior 4 soleus 5 _Medial gastrocnemius
04 —NSA 153° (+30°)
2 H 2 ——— NSA 138° (+15°)
Y 2 o
E] 8 0.2 4 — NSA 123° (reference)
o
= ——NSA 108° (-15°)
0 0 0 o oo
0 50 100 0 50 100 0 50 100  — NSA93°(-30°)

% of gait cycle

% of gait cycle

% of gait cycle




image21.tiff
ref

15

30 AVA

T
ref -15 -30
NSA

T
15

3.5
3

40r sauy

ref

ref

-15
-30 -30 AVA

-15

NSA




image22.tiff
AVA

-10 -20 -30
NSA

0

0.156

0.1+

0.05

siopnpgydiy

20
-20
-10 -20 -30 AVA

NSA

L]
10

20

0.15

0.

0.05
-0.05
-0.1+
-0.15
30

X314dy

20

o v
=)
<

X3 1e0ux

<

AVA

=3
@

-20 -30

-10
NSA

0.15

0.1+

0.05

Jo1LNIdiy

-0.05+

AVA

-20 -30

-10
NSA




image23.tiff
AVA

0.02

0.015
0.01

siopnpavdiy

¥ ©
e
3 3
==

-0.058
-0.06
-0.062

siojonpgydiy

NSA

NSA

-0.005

0.03

-0.01
0.015
-0.02

jorx3dy

jo1LNIdIy

-0.025

40

AVA

N
<
<

Lx399uy

-0.03
0.04

RERE]

EEl)

-0.05

3t

-0.06

NSA

AVA




image1.tiff
Muscle length [m]

Muscle length [m]

Muscle length [m]

Muscle length [m]
o

0.3
0.2
0.1

-0.1
-0.2
-0.3

0.3

-0.3

0.4
0.2
0
-0.2
-0.4
-0.6

Hip extension(+)/flexion(-) muscle length

1 L 1

NSA 153° (+30°) NSA 123° (ref) NSA 93° (-30°)

Hip ad-(+)/abduction(-) muscle length

NSA 153° (+30°) NSA 123° (ref) NSA 93° (-30°)

Hip internal(+)/external(-) rotation muscle length

NSA 153° (+30°) NSA 123° (ref) NSA 93° (-30°)

Knee extension(+)/flexion(-) muscle length

NSA 153° (+30°) NSA 123° (ref) NSA 93° (-30°)

I AVA 48° (+30°) [_]AVA 33° (+15°) ] AVA 18° (ref) I AVA 3° (-15°) [lAVA -12° (-30°)




image2.tiff
- - N
o oo o

N
~

Muscle activation [%]

AVA versus NSA versus

muscle activation 20 muscle activation
181
- 16 |-
[ ]
14 ¢
L 121
° o
! 101 o o °
° . o
8 .
. ° s o o o o 9
L8 [ L] | 9 o o 8
. ¢ 6r° 8 8
4l
2 .
‘ ‘ ‘ A 0l . . ‘
. \;\‘3\ < @ \,(\‘J\ o A i \5@ \,\‘J\ & \)('\‘5\ )
RGN IS DTN
P O e T e




image3.tiff
16—
Bl AvA +30
gzl [ AVA+15
& [0 ref AVA
goe I AvA 15
P Il AvA 30
Z 04
, [T FO R P
\@,@Q\&Q@zo\vv@& & zo@(’ ’L”sy,z.z««x\éo & & P P P O @ L & O O @
& AR &S F O & & & & SRR RO AN SN S R U A SR AR AP
St PO o‘“ s q&«q&«q\\« F T T @t ST T T
16—
12
<
12}
z
8
Sos
]
8
]
04
0 Lol D e IIIII [ -
S I LIRSS S S & @o'z»" ’L’by,bé«\« & @‘&&eéx&o@@(‘@rz\
& AR &S F O & & & & K Q@\« qqf°°°'°‘\o“\”°°
ST e e e e °‘° s PO T e R A R AR A
16—
012
8
e
5
S
oS08
@
<
12}
204
0 N O T 1 I Y W
S I LIRSS S S & @o'z»" '?/’5&@5@&@\\65‘60\'&\@9@95%\\'0\0@‘9(\9
& AR &S F O & & & & K & (& @ S qqf°°°'°‘\o“\”°
@o‘@@o‘%&“\@o‘ q\o«q\)‘:@\«% FEg W o‘“ o o‘“ @&@@o‘%‘@ FACEE AR A R AR R

Muscle froces [N/BW]





image4.tiff
Muscle activations

0.7 —
06 Bl AvA +30
@ ” [ AVA+15
05
|l I ref AvA
Lo4
3
AVA -15
Bos I -
g |H Il AvA 30
=l ||l |
"l \ A
0
S F L& L & & & & O & S z(,,bo S é““‘ o S N
z««\«\«\\@«&%\o@» < &&&Qsﬁ \ Qz\\é‘ SHCIC LTS IO 8
é&«é&«é&«@)\ &t e Y @6« e 6« q“‘«q"@o}\«v\‘ o & g & Pkt IR AR
0.7 —
06—
< 05—
2
D 04
8
2
L03
Rl
®
=02
0.1
0
S F L RS E S S O & S z(,,bo v 0 e & o G P PO D S DO O
¢ «\«\«\\@“&‘»\o&@ < &&&Qsﬁ \ Q@\x«ggq\wo+¢9@\\o\ 8
‘5\)\«@"\«@"\«@& & S F &€ & Q&QM‘ 6&“ q&«q&«o}&‘\\ P & @ TP & JEAPCAR é PN
0.7 —
06—
05—
@
&
o4
S
Q03[
3
202
0.1
0
& & & L av\x\v«»‘oa*g\&& ® N W
e\e\e\«@\a @ o @ ¥ & @ S5 P08 o 0
QMZ «ZO«Z S PO IS @:) P PSP R @4&





image5.tiff
NSA +30 degrees
© © o o o o o
S0 w R o @ N

=)

0.6

0.5

04

reference NSA

o

&

NSA -30 degrees
© o o © o o o
SR e 2 o > N

=)

Muscle-tendon lengths
I AVA +30 [ AVA +15 [l ref AVA I AVA -15 BBl AVA -30

<«

@ >

S &P NGRS N © @ S & S
¥ & & @\ 6‘\ \ & @ N v‘ & & &
0‘° §© cb & c“‘ éc“‘ éc“‘ Q&‘Q

manmm N‘WW|MM I‘m MW

S e&’ 6\\‘(3 @z@ & \‘\ & & NGRS Q@,O\ & @ el ’bc,\\
St \o & S s

B I R RO S & O e}\ b\q
@ <& A oF 1S & RN RON
«q &é‘ V\\\\z» & ®e> ¢ \‘,b,j@ & @ &Q @ %0\ o« \\,gr © ¢ A & +

&
& & & &

& @% Q’b%
@ & & £ \\g‘? " K\z*‘ Qz« & & eﬁ“

0/0/

& ‘\6& 6& e‘ ‘@‘(\ ! ‘\é‘g &
&

& &

N
A &s & 4”’%





