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ABSTRACT&

AIM:! To! examine! the! differences! in! the! neuromuscular! and! kinematic! response! in! middle!
distance!runners!when!the!step!rate!was!increased!to!5%!and!10%!respectively!of!the!preferred!
step!rate.! !
MATERIALS! AND! METHODOLOGY:! 80! middle! distance! runners! (40! males! and! 40! females)!
participated! in! the! study.! EMG! of! 8! muscles! (rectus! femoris,! medial! and! lateral! hamstrings,!
medial!gastrocnemius,!tibialis!anterior,!gluteus!medius!and!maximus),!kinematic!changes!at!the!
lower! limb! joints! during! stance! and! swing! phase! of! running,! foot! pressure! readings! and!
spatiotemporal!gait!paWrameters!were!recorded!as!each!participant!ran!at!their!preferred!speed,!
5%! increase! in! preferred! speed! and! 10%! increase! in! their! preferred! speed!while! keeping! the!
treadmill!speed!constant.! !
RESULTS:! Kinematic! analysis! showed! an! increased! knee! flexion! angle! at! initial! contact! (p! <!
0.001)!and!decreased!knee!flexion!angle!during!swing!phase!(p!<!0.001),!Ankle!showed!reduced!
dorsiflexWion!angle!at!initial!contact!(p<0.001)!and!the!hip!showed!less!peak!flexion!(p!<!0.001)!
across!step!rate!conditions.! !
With!an!increase!in!step!rate,!a!fore!foot!strike!running!pattern!was!seen.!Muscle!activity!was!
signifWicantly! increased! during! the! late! swing! and! preWswing! at! 10%! of! the! preferred! speed!
(p<0.001),! with! less! significant! changes! during! 5%! of! the! preferred! speed.! During! loading!
response,! significant! deWcrease! in! muscle! activity! (p<0.05)! was! found! between! 5%! and! 10%!
increase!of!preferred!speed.! !
CONCLUSION:!Increased!cadence!showed!increased!muscle!activation!and!a!forefoot!strike!runW
ning! pattern.! The! kinematic! changes! documented! along! with! the! neuromuscular! response!
across! the! step! rate! conditions! could! be! beneficial! to! runners! for! rehabilitation! and! injury!
prevention.!
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