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A Study on Sprint Running with respect to Oxygen Debt
and Integrated EMG by means of Telemetering

The aim of this study is to observe the effect of running speed on
stride frequency, stride length,oxygen debt and integrated EMG activity
during sprint running. Eight male subjects performed 100m running at
three different submaximal and maximal speeds.

These results were summarized as follows:

(1) Stride frequency increased curve linearly with an increase of running
speed. Stride length increased until 80% of maximal running speed,
however it decreased slightly above that speed.

(2) It was observed the curve linear relatioship (r=0.906) between
oxygen debt(% of the highest value)and running speed (% of maximal
speed). The regression equation was Y=2.2:107°X*?, where Y is
oxygen debt and X is running speed.

(3) The correlation coefficient between oxygen debt and maximal running
speed was 0.913 (p<<0.001), also a significant correlation (r=0.923,
p<0.001) was found between oxygen debt and stride frequency.

(4) The EMG activity and integrated EMG of four muscles were obtained
from lower extremities by means of telemetering during running at
various speeds.Each integrated EMG activity from four muscle groups
increased with increase of running speed or stride frequency or both.

(5) The curve linear relationship was found between integrated EMG act-
ivity and running speed for three muscles(m. rectus femoris, m. biceps
femoris, m. tibialis anterior), however a significant linear relationship
(r=0.965, p<0.001) was obtained from only m.gastrocnemius.

(6) A higher significant correlation coefficient was found betweenintegrated
EMG and oxygen debt for m. rectus femoris (p<{0.001), m. biceps
femoris(p<0.05), and m. tibialis anterior (p<{0.001). The increase of
integrated EMG for m. gastrocnemius indicated a different pattern
compared to other muscles. '
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Table 1 Physical characteristics of subjects

Subject Age Height Weight Sport event ; best record.
(years) (cm) (kg)

SO 30 170.6 68.5 Sprint 100m-10"2

KA 19 168.6 63.8 Sprint 100m-11"0

YO 19 168.9 57.5 Sprint 100m-11"0

KU 19 1741 61.5 Sprint 400mH-54"2

SO 19 169.8 62.0 Sprint 400m-50"6

HA 23 169.9 59.6 Middle distance 800m-1'55"1

TU 23 161.9 52.5 Middle distance 1500m-4'08"0

MB 21 170.6 65.5 Nonathlete

Mean 21.6 169.3 61.4

t+ SD 3.57 3.21 4.62
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Fig. 2 Application for measuring integrated EMG by means

of telemetering
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Table 2. Individual values for Running speed, Stride frequency, Stride length, Oxygen
debt and Integrated EMG at 4 different running speed
Running Stride Stride Oxygen Integrated EMG (arbitrary unit)
Subject | Trial speed frequency| length debt m. rectus | m. biceps | m. tibialis | m. gastro-
(m/sec) | (f/sec) (em) (2) femoris femoris anterior | cnemius

1 4.57 2.92 154.0 3.01 0.22 0.47 0.40 1.24

2 6.15 3.20 206 .5 3.37 0.42 1.03 0.64 2.50

SO 3 7.94 3.92 222.5 5.43 0.65 1.80 1.20 3.95
4 8.76 4 .48 224.0 7 .66 1.45 2.47 3.40 4.98

1 5.71 2.92 201.1 2.35 0.33 1.16 1.12 2.64

2 6.36 3.16 214 .6 3.03 0.37 1.31 1.40 3.47

KA 3 6.84 3.40 211.3 3.44 0.43 1.45 1.84 4.00
4 8.35 4 .56 204 .6 8.22 1.75 2.62 5.16 6.00

1 5.27 3.12 182.0 2.22 0.22 1.54 0.57 2.76

2 5.91 3.24 194.3 2.43 0.28 1.86 0.74 3.32

Y0 3 7.50 4.00 212.5 5.02 0.72 2.77 1.57 4 .61
4 8.26 4 .60 201.5 6.65 1.52 4.77 2.70 4.40

1 5.83 2.96 216.5 2.39 0.27 2.72 1.60 3.82

2 6 .49 3.16 230.0 2.80 0.36 3.18 1.80 4.49

KU 3 7 .42 3.56 234.0 4 .40 0.62 4.24 3.08 5.84
4 8.24 4.24 217.0 6.93 1.33 6.66 6.20 7.20

1 5.26 2.92 186 .8 1.74 0.35 1.30 0.63 2.95

2 6.06 3.04 215.0 2.34 0.51 1.76 0.92 3.74

SD 3 8.06 4.04 224 .0 4.79 1.92 3.43 2.92 4.86
4 8.42 4 .48 213.8 7.25 2.56 4.59 5.00 5.38

1 4 .41 2.76 169.5 1.41 0.25 0.80 0.47 3.57

2 5.93 2.96 197.0 2.05 0.36 1.30 0.73 4.80

MA 3 6.93 3.60 212.0 3.37 0.42 2.77 1.45 6.52
4 7.73 4.20 207 .5 6.59 0.67 3.73 3.56 8.06

1 4.64 3.00 — 1.62 0.20 0.79 0.84 3.12

2 5.73 3.36 — 2.00 0.24 1.07 1.36 4.00

TU 3 7.04 4.00 —_ 3.37 0.38 2.21 2.28 4.83
4 7 .46 4 .40 — 4.62 0.%4 3.10 3.60 5.55

1 5.01 3.32 163.5 2.39 0.20 0.42 1.43 1.09

2 5.99 3.60 177.0 3.26 0.37 0.77 2.29 1.67

MB 3 7.02 4.24 183.5 5.04 0.73 1.54 4.11 2.09
4 7.23 4.40 180 .0 4.92 1.33 1.94 4 .46 2.17
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