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INTRODUCTION

Surface EMG applications in Sports are comparably seldom found.
Ilopesfor adirect and simplecorrespondenceto strength parameterscould
not be satisfied sufficiently for variousreasons. (Zatsiorski, 1995; Epstein,
[crzog, 1998). Besidesscientificreservesit wascertainly theuncomfortable
useof EMG equipment during freeexercisesthat prevented amoreextensive
npplication for along time. Now that portabledata loggers became widley
availablethe interest of sport sciencesin EMG s again increasing.

OBJECTIVESOF EMG STUDIESIN SPORTS SCIENCES

Four main areas of interest exist in sport biomechanics which are
assumed to be clarified with the help of EMG.
@  intermuscular coordination during the realization of specific sport
movements
@ the relation between muscle activation and strength
@ fatigue effectsduring sport locomotion
& jdentification of load on the locomotor system during particular
exercises

CORRESPONDENCE OF SPRINT SPECIFIC EXERCISES TO FREE
SPRINTING

In elite sprinters' training routines sprintsagainst resistanceare rather
common. The question arose among coachesand performancediagnostics
personnel whether thesetow sprintswere as specific asthey were assumed
to be and whether there was an individual threshhold to be identified for
the specificity of the skills. Kinematic analyses revealed considerable
pertubations of running style already through small additional loads.
However it could not be decided which effects the skills had on the
underlying muscular work.
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METHODS Start phase 1
A study was conducted with ten male sprinterswhoran whilepulling

additional loads of 5, 10 and 30kg on a day behind them. EMG signals
were recorded on a "BIOVISION" data logger with a sampling
frequency of 1000Hz from representing the main muscles
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m. rectus femoris Figure 1. Raw EMG-signals from m.gastrocnemius and m. tibialis
_ _ anterior during thefirst 2 seconds of the startphase of free sprinting.
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responsiblefor accelerating of the body in running direction. Two W= Gk s 10k s 30kg L

120Hz "' Peak Performance” video cameras covered the startphase w Y

and the phase of maximum runnning vel ocity respectively providing

the data basefor a 2-D video analysis. =

RESULTS —
From theinnervation patternsit can beseen that extensor and 100

flexor activitiesare clearly seperated from each other with only o "_ ' i

small areas of cocontractionsin unloaded running (See Figure 1). £ & Fi

I ntermuscul ar timing patterns changed depending on the load ik

added to the day. Especially the knee extensors/ flexors adjusted i 1 ), % i

their innervation patterns according to the altered kinematics. As
range of motionin the kneejoint decreased with additional oad

Figure 2, Mean relativel EM G amplitudeduring phase of maximum
speed. 30kg load conditionis set to 100%. (p=0.001)

the extensors became more and more involved into the accel eration
of the body. With 30kg added the athl etesdid only show an extension
in the knegj oint without preliminary flexion as usually performedin
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free sprinting. Time of activation during a complete stride changed
significantly for the m.rectus femoris and m.biceps femoris
corresponding to longer stride durations with increasing loads. As
the extensor muscles had to work against higher loadstheamplitudes
of the EMG signals increased accordingly. This came true for the
ground contact during startphase and particularly for the phase of
maximum speed. The m.biceps femoris showed an oppositetrend of
decreasing EM G amplitudesas the |oad increased.

During swing phase the m.rectus femoris was the only muscle
for which significant differences in EMG amplitude could be
identified. With higher resistancesthe swing phase becomes shorter
in time which might account for the decrease of the amplitudeof the
m.rectus femoris which actsas a hip flexor during swing.

CONCLUSIONS
Relating these results to free sprint kinematics we can

summarizethat
¢ thecoordinationof muscular activity isaltered by external loads
running against theresi stance of aloaded sled increasesthe muscular
activity of especially the knee extensor muscles. An EMG to load
relation isevident.
¢ thecoordinationpatternsof sprintswith aloadedsledaresimilar
but not identical to those in the early start phase of free sprinting.

The conclusionsthat can be drawn are valuableto coaches and
athletesfor the planning of training routines. Still thediscussionabout
specificity of trainingskillswill continue. A continuation of ressearch
shouldfocuson morelongitudinal studies about theeffects of specific
skills.

REFERENCES

Christensen, H. et al. (1995). Intramuscular and surface EMG
Power spectrum from dynamic and static contractions. Journal of
Electromyography and K inesiology .5, (1}, 27-36.

Enoka, R.M. (1995). Mechanisms of muscle fatigue: centra
factors and task dependency. Journal of Electromyography and

20

|

Kinesiology. 5.(3), 141-150.
Enoka. R.M. & Stuart, D.G. (1992). Neurobiology of muscle

futigue. Journal of Applied-Physiology.-72, 1631-1648.

Epstein, M.; W. Herzog (1998). Theoretical models of skeletal
muscle. Chichester, West Sussex: Wiley & Sons.

Guidetti, L .; Rivellini, G.; Figura, F. (1996). EM G patterns during
running: Intra- and Inter-individual variability. Jetrnat—of
Lilectromyography and Kinesiology .6, (1), 37-50.

Knicker, Axel J. (1995). Untersuchungen zur ubereinstimmung
von Zugwiderstands aufenund Sprintbewegungen. In; Stein, Norbert
& Made, Uwe (Eds.): Widerstandshelastarger—n
§chnelligkeitstraining, pp. 45-57, Nordrhein, Duisburg:
Leichtathletikverband.

Potvin, JR.; Bent, L.R. (1997). A validation of techniquesusing
surface EM G signalsfrom dynamic contractionsto quantify muscle
fatigue during repetitive tasks. Journal-of-Electromyography and
Kinesiology 7, (2), 131-140.

Wiemann, K. (1989). Die ischiocruralen Muskeln beim Sprint,
Dig Lehre der Leichtathletik.28/ 27, pp. 783-7861 28 pp. 816-818.

Zatsiorsky, V.M. (1995). Scienceand practiceof strengthtraining.
Champaign, IL: Human Kinetics.

21





