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Strategies to Improve Running Economy

Kyle R. Barnes * Andrew E. Kilding
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Endurance training Strength training

LSD, tempo, intervals Maximal-, explosive- and reactive-strength
/ \ / {Ww’"d“mg}
Aerobic power & capacity Anaerobic power & capacity Neuromuscular capacity
- O, transport - Glycolysis and lactic acid - Morphological factors
- O, utilization - PCr store and utilization - Musculotendinous stiffness
- Buffer capacity - Motor unit recruitment
\ - Intra/Intermuscular coordination
v

VO, max Lactate threshold Economy Muscle power factors |

\\ ‘1'4/

l" vo, ., —— Endurance |
performance

[Beattie K, Sports Med. 2014]
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EEE, Eccentric Endurance Exercise; =3 negative impact of aging; == *2 positive effects of eccentric endurance exercise;
=== effects of eccentric endurance exercise not known.

[Gault and Willems, Aging Dis. 2013]
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TasLE 1: Comparison of the effects of the resistance exercise on running economy. o
Study Subjects EIMD Muscle dalmge VO, max (%) RE (%) %
TCK,
ﬁ;’]d"l"““ 10 healthy males 120 eccentric actions T&%’h‘d’s’m“;" 55and 75 v é
| strength =
VCK,
Burt et al. [12] 9 healthy men 100.3;2:0% 1 DOMS, and 90 145 m
| strength O
TCK,
Vassilis et al. [87) “”“;‘;nh“hh" 120 eccentric actions 1 DOMS, 70 v )
dstremgtt m
3-4 x 10 repetitions m
8 active men and ofeguet, Tongee, sep
Scott et al. [88] 8 active women upa::d&zpdown. T DOMS 70 N
deadlift

TasLE 2: Comparison of the effects of the downhill running on running economy.

Study Subjects EIMD Muscle damag VO, max (%) RE (%)

1CK,
30 min DHR at T DOMS, 70, 80, and 15

Chen et al. [11) 50 male students _15% ! h, and %0
TLDH

Hemill et ol (92 10 recreational 30 min DHR at TL%’:"S % v

female runners -15%

Braun and Dutto 9 endurance trained 30 min DHR at

[93] men ~10% T DOMS 65,75, and 85 13
T1CK,

Chen etal. [94] 10 soccer trained g 6575.andss 147
TMB

[Assumpcao et al. ScientificWorldJournal. 2013]




ECCENTRIC EXERCISES




A

VO, (miimin)
: % 3

[La] (mmollL)

m
O
D)
m
=z
_l
=2
(@)
m
<
m
=0
O
»
rm
¥

) A A A A A ’

A

o
A

(A-V)O ;3 (MLO,/100mL)

v v ¥ ¥ \

0 50 100 150 200 250 300 0 50
- e Mechanical power (W) . Mechanical power (W)
Rest Exercise " Rest Exercise *

[Dufour et al. Med Sci Sports Exerc. 2004]




SV (mL) Q (L/min)

HR (bpm)

25

20

15

10

70

200

160

120

m Concentric

B Sl

Eccentric & 3

(a

M‘N’" "

o e

6000

Fibre cross-sectional area (pm?)

HH
Hp
L
I ,
. by o
W
-
('.'."U
"
1000 2000 3000 4000

Metabolic power NO, in mL /min)

[Dufour et al. Med Sci Sports Exerc. 2004]

7000 +

4000 +

2000 1
1000 -

12 weeks 3 t/w

*1
ECC CON
pre/post pre/post

[LaStayo et al. Am J Physiol 2000]



Compare the RE variation pre-post a regular endurance
training program added to a specific eccentric muscle efforts

(Yo-Yo Leg Press),

versus an low or high intensity training programs

Hypothesis:
in recreational runners, the

eccentric strength program, added
to a regular endurance training,
could lead neuromuscular
adaptations allowing benefits in RE




40-50 yy
previous experiences for half marathon in last year

no pathologies
no other sport

n Age Height Weight V'O

2max

Eccentric Strength
Training

EST 9 44,5+ 6.0 169.0+9.1 71.319.4 48.815.1

High Intensity
Training

HIT 9 42.218.6 171.2+6.8 70.9+11.9 50.3%£3.7

Low Intensity
Training

LIT 11 45.4+8.0 171.8+9.6 66.1+11.7 50.2+6.7




TRAINING
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g Bioenergetics & muscle !

Gas exchange data analyser, Quarkb2, Cosmed IT Irrr :1; 4 ‘
* V'O,..; VWO, VT; VT,; CE @' I el

2max’ 2max;

Isocinetic LegPress, Technogym IT

e 1RM Metabolic lab

i Body composition | %

DEXA, QDR Explorer W, Hologic, MA USA

* Fat Free Mass, (FFM, %FFM)
* Fat Mass, (FM, %FM)
» total body and arm/leg

E Field performance I

e Vmax2-10-21 km

Centro Maratona




HIT 3 t/w sessions, running @ 95-140% of RV

EST training characterized by 1 t/w 4set 7rep. on Yo-Yo Leg Press
at maximal power + 3 t /w sessions, running @ 70-105% of RV

LIT 3 t /w sessions, running @ 70-105% of RV

+ eccentric strenght training

LOW INTENSITY HIGH INTENSITY

(VT1+VT2)/2
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1RM shown a significant increase
from 144 to 162 kg for the group
EST

A %
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P value <£0.05
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o after 21 KM
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-5.3% in RE is in agreement with the previous studies

+12.5% in 1RM without hypertrophy is slightly lower than
the results existing in literature

a reduced cK at +6hh and +18hh after the effort

This results could be explain by neural adaptation such as:

An increased muscle activation

A better sinchronization of motor units recruitment
(A greater efficiency in coordination intra/intermuscolar)

An increased a - motor neurons threshold

A decreased inhibition of Golgi’s apparatus
(Paavolainen 1999, Taipale 2013)



And perhaps an implication of IGF-1 factor...

100 -

IGF-1 [nmolL/L]

rest. CONmax

O UNTR

CONrec.

LOWTR W HIGHTR

mmmmmmmmmin

ECCmax

*

ECCrec.

[Zebrowska A et Al. INT J SPORTS MED. 2013]



1 t/w of 4 sets of 7 rep. of ECCENTRIC EXERCISE
is sufficient to improve RE and 1RM
without muscle hypertrophy (and without injuries)

This training method, therefore, appears good
for recreational runners in terms of:

v" Facility of execution
v’ Safety
v’ Saved time
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