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Symmorphosis and skeletal muscle VO2 max : in vivo and in vitro measures reveal differing constraints in the
exercise-trained and untrained human.
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Exercising leg
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Does leg preference affect muscle activation and efficiency?
Carpes FF”, Diefenthaeler F, Bini RR, Stefanyshyn O, Faria IE, Mota CB.
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Does leg preference affect muscle activation and efficiency?
Carpes FF”, Diefenthaeler F, Bini RR, Stefanyshyn O, Faria IE, Mota CB.
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L
Study purpose

o To investigate whether cycling gross efficiency is affected by using either the
dominant or the non-dominant leg during counterweighted cycling.




Methods

11 competitive cyclists
o 31.0£7.7years—70.6 £10.8kg—-175.8 £ 8.1 cm
64.0 = 9.0 ml-kg*-min-t

1st: Anthropometry — Waterloo Footedness Questionnaire — GXT
2nd—7t%: One-legged cycling

D and ND legs

60 and 100 W

60, 75 and 90 rpm
NCW, CW, . and CW,

18 min — each cadence for 6 min
o 2 bouts per session (one for each leg) — 40-min rest
Standard road bike + SRM + Computrainer



Data analysis

°o Gas analysis: last 3 min (VO2000, Medgraphics, St. Paul, USA)

GE% = (work accomplished/energy expenditure) x 100
o work accomplished(kcal.min-1) = power output(W) x 0.01433

calorific equivalent of O, based on Peronnet and Massicotte (1991)

o Shapiro-Wilk — data normality
3-way RM ANOVA, with Bonferroni pairwise comparisons if P<0.05



Results

No significant main effect of the leg
o 60 W (F=0.024; P=0.879)
100 W (F=3.617; P=0.086)

Significant main effect of the cadence

e 60 W (F=40.213; P<0.001) 90 x 60 rpm (P<0.001)
100 W (F=54.509; P<0.001) 90 x 75 rpm (P<0.001)

Significant main effect of the counterweight
o 100 W (F=3.879; P=0.038)
60 W (F=2.439; P=0.115)

Significant interaction counterweight x cadence
60 W (F=2.843; P=0.038)



CWs
CW; 5
NCW

m : .0@» «,«@@
n K2eceeiogoe X

(D) 7
Y (%) Aoualoiyg ssoun %




Pl
A I
__ |
[ / i !
/ | / ___ |
WM ﬁ____ ___ \ ___ _ |
i A
W 5___ | _\ ___ _ __
m ,__ ___ / |
Lo C |
.y .
bl o
T A N
*re 30 g
ek \3_?.
_ | _\ i
SReersegezoacees ________. :___T_
i 1
(%) Aouaioyg ssoln n ___ ___ _“_ \/ :___
0 AN
2 ___. /, _______
3 ___ | /:_
? i { |l
___ ____. _\._ /_ ___
i f_
N
P |
Wibi & 4 N
] e
| _
_ __ S S pEBlzEam e
W _ __ (%) Aouaiolyg ssoig
2 | |
3 _ __
| |
| |
L 4
._nh.U %
>
D
R S22 ExE Ao 9w

(%) Aoualolyg ssolg




100 W—CW, 5

Qv
- O O 0 M~ O 1N I M N r O O 0
N N ™ ™ ™ ™ ™ *™ ™ ™ v+ ¢« -
(%) Aouaidiyg ssoi m
]
2
8
T T o
/ \_ v_\ﬂ.ﬁ \
\ \% \.\_ﬂ |
[ __ {
SR
[ \
w P { 1 _ \
m ____\_ \_\ _ \_
I \..\ \_ ] ; s___
2 [/l ;
3 TR | i i
w _\__\ \ ___ _____
I
__~\\ _ I \__
&4 L. ) %
SN Q2R IS @

(%) Aouaio1yy3 ssoun

o

- Q O N © B T+ MmN - O
N N ™ ™ ™™ ™ ™ ™ ™ *» v+ +

(%) Aouaioyg ssoun



Summary

o The use of either the D or the ND leg during one-legged cycling does not
systematically affect cycling GE

o Some individuals present wide variation in GE (>0.6%) between legs

Noordhof et al. 2010

o Higher cadences decrease GE

The optimal counterweight for one-legged cycling might vary across
conditions and subjects

As power output increase, the counterweight size seems to be of lesser
Importance
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