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Impact of exercise selection on hamstring muscle

activation

Matthew N Bourne, "**
Graham K Kerr,? Anthony J Shield™

ABSTRACT
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inhibition'® " and prolonged atrophy, whduug
gexs that current rehabliation pradices
adequately resore function 1o this muscle.

Hamstring weakness is a risk fador for future
smin injuy’ 1 and inerventions aimed

sgeammes, exercise prescription in the clnic often
docs not always rely on empirical evidence™ *
There is currently a very small body of work on the
activation parterns of the hamarings during com-
‘monly employed ex
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Sunm-y We highiiht mmmnpnq of hamsting
activtion paters in diflewnt tasks. Hip-exiendon
exercise selectvly actiates the long hamsings, and

stategies (o prevent hamsting inury 25 well 25
potentialyfor cinians targeting specific hamsting
components for treatment {mechanotherapy).

INTRODUCTION

Hamstring sirain_injuries (HSIs) are commonly
experienced by athletes involved in based
sports. They are the most prevaent injry in track
and field," Australian Rules foothall® and soccer,
and up (0 30% recur within 12 monsls.* Upwards

‘high-speed running* During this phase of the Pn
cyele, the BFiomrica reaches its peak length
develops maximal force while undergoing a

ful eccentric contraction 1o decelerate the shank for
foot strike,” and this may, a least partly, explain its
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asochted with a dege of neuremuscular

example,
the ;mmms appears 1o be sdediwly aci
vaed doring the Nordic hamsuing exercise
Nordig)'! mm sccentric prone kg curl ™ while
the semimembranosus is xﬂﬁmll\]‘{ mcruited
during the stiff leg/deadlift.

smm elecromyography (SEM!

1o andlyse hamsring exercises.

hm been contradictary and are ofien nm.mm
with the findings from FMRL'" =% 77 The dis-
agreement benween IMRI and sEMG might refles
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nique.™ <EMG amplinude is sensidve o the dec-
wical activity generated by active mocor units, and i
detecied by electiodes overlying the skin®® This
provides vauable information on the neural sra-

egies involved during muscle scivaion with high
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heads of B or cther of the medial hamstrings
(semimembranosus and semitendinesus). By con-
wast, EMRI reflects the metbolic activiy associated
with exercise. ™ Muscle activation s associated with

sectional images of muscles and, therefore, provide
significantly greater spatial clarity than sEMG.™ *
I the patterns of hamsring muscle acivation
during common suength waining exercises were
bemer characterised, i would enable clinicians to
beteer prescribe exercises for injury preverion and
rehabilirion programmes. These dara may ako
inforn the design of waining studics aimed a inves-
tgating the chronic adaptations induced by differ-
ent exercises. Thus, the purpose of this two-part
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Unilateral bent-knee bridge Unilateral straight knee bridge
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bKB : unilateral bent-knee bridge
GHR : glute-ham raise

HE : 45° hip extension

NHE : Nordic hamstring exercise
SDL : bilateral stiff-leg deadlift

SKB : unilateral straight knee bridge
USDL : unilateral stiff-leg deadlift

HH : hip hinge .
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* OLO| A 2| Medial hamstring nEMG
bKB : unilateral bent-knee bridge SKB : unilateral straight knee bridge
GHR : glute-ham raise USDL : unilateral stiff-leg deadlift
HE : 45° hip extension HH : hip hinge

NHE : Nordic hamstring exercise L: lunge
SDL : bilateral stiff-leg deadlift LC : leg curl
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