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The relation between integrated electromyogaphy and oxygen uptake
on the three different body postures during submaxiamal bicycle exercise

The purpose of this study was to observe the effect of body position on the
integrated electromyographical activity concern with oxygen uptake during
bicycle exercise. Six male subjects, 19-30 aged,were programed 5 minutes
bicycling in the every three different body positions; sitting position,
horizontal supine position, supine with legs 45 degree up position, (hereafter
refered to as sitting, horizontal, and supine.)

Thirty minutes pause were inserted among submaximaximal exercises.

1 ) Oxygen uptake increased with an increased work load, It was observed
oxygen uptake on supine and horizontal positions  were higher than that on
sitting position at the work intenity of 720 kpm/min.

2 ) It was found the linear relationship between oxygen uptake and integ-
rated electromyography in all muscle groups except m. gstrocnemius and m.
tibialis anterior on supine position; Sitting [ m. rectus femoris r=1(.526
(p<0.05), m. biceps femoris r=0.600(p<0.01), and m. tibialis anterior
r=0.490(p<<0.05)), horizontal [m. rectus femoris r=0.518(p<0.05), m.
biceps femoris r=0.503( p<{0.05),and m. tibialis anterior r=0.493(p<0.05)J,
and supine(m.rectus femoris r=0.550(p<{0.05), and m. biceps femoris r=0.485
(p<0.05))

3) Integrated electromyography x muscle volume (EMV) in every muscle
group was increased with a increased oxygen uptake in the three different
postures.

4 ) Integrated electromyography of m. gastrocnemius showed higher
magnitude at the position of supine and horizontal than at sitting. However,
integrated electomyography from other three muscle groups showed similar
values at the every three different body positions.

5) No difference in total EMV (total magnitude of EMV obtained from
four muscle groups) was observed at a given oxygen uptake when the
three different body positions were compared.
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Table 1. Ages and physical characteristics
of subjects with mean values and

standard diviation.

Bod:
Age Body Bod_y Sgr%lace
Subi Height | Weight | A ea

ool Gees) | (em) | (k®) | ()

FUJ 20. 4 170 .0 68. 0 1.78
HIR 30. 3 174.7 63.4 1.72
MAT 23.0 170.0 60. 2 1.65
TSU 22.8 160.8 53.0 1.50
YAM 19.8 174.7 63.0 1.70
YUM 28.5 167 .6 63.5 1.67
Mean 24.1 169.5 61.9 1

+S.D.| +3.9 | +5.0 | 4.6 | +0.09 |
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Fig 2. Relationship between VO, work load

in the three different postures
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Table 2. Oxygen uptake and mean values obtained on the each subject

during submaximal load in the three different postures.

f})OSitiO" Sitting Horizontal S upine—+45°
Oﬁéo
7
Subj %,;| Rest | 360 [ 720 | 1080 | Max.|Rest | 360 | 540 | 720 | Max.|Rest| 360 | 540 | 720 [ Max.
FUJ 0.261.14|2.01(2.97|3.42]0.31{1.15{1.68|2.3113.45]0.31|1.29|1.56{2.13}2.80
HIR 0.33]1.0811.49(2.08[1.99]0.32|0.84|1.55[{1.57{1.96}0.24|0.53]1.55]|2.19{1.93
MAT 0.3210.96{2.10{2.80|3.69|0.27|0.97{1.42|2.113.37}0.23{1.02|1.55[2.10{3.14
TSN 0.2311.12|1.612.19(2.5410.23(1.06|1.46(2.22{2.50]0.15[1.02|1.51]2.20]2.25
YAM 0.31]1.01|2.24(2.89|2.65]0.29]1.03]1.5112.23|2.66]0.24]|0.95]|1.60]2.26]2.33
YUA 0.211.14{1.75]2.67|3.1200.2311.08|1.58[2.12(2.63]0.23]0.98|1.60|2.19]2.82
Mean 0.2811.08]11.87(2.60[2.90]0.28[1.02]1.53[2.09]2.7610.2310.97[1.55(2.18]2.55
+S.D. |0.05[0.07[0.27]0.3430.5700.0410.10/0.08{0.24 [0,51}0.05[0.22[0.03{0.051}0.41

Table 3. [ntegrated EMG activity of m. rectus femoris (RF), m.biceps femoris ( BF)
m. tibialis anterior (TA)and m. gastrocnemius (GC) obtained on the each

subject during submaximal load at the three different postures.

Position Sitting Horizontal Supine+45°
Sub. Load ( kpm/min) 360 720 | 1080 360 540 720 360 540 720
RF 1.95 | 3.15 | 4.85 | 3.24 | 3.79 | 6.31 | 2.08 | 1.68 | 4.30
. BF 1.9 | 265 | 2.94 | 3.13 | 2.23 | 3.08 | 1.61 | 2.32 | 4.06
FuJ TA 7.34 | 15.12 | 14.17 | 6.53 | 6.79 | 11.59 | 8.27 | 5.44 | 5.38
GC 1.95 | 2.67 | 3.53 | 7.80 | 9.32 | 10.55 | 6.17 | 8.92 | 10.26
RF 1.88 | 2.47 | 3.26 | 1.36 | 2.40 | 4.58 | 1.83 | 2.33 | 5.32
BF 0.34 | 078 | 1.80 | 1.95 | 3.23 | 4.52 | 0.93 | 1.66 | 1.88
HIR TA 448 | 4.56 | 4.09 | 3.17 | 3.96 | 4.63 | 3.88 | 3.85 | 9.56
GC 1.89 | 094 | 0.5 | 3.93 | 5.69 | 7.05 | 4.31 | 5.09 | 5.18
RF 2.95 | 5.02 | 7.48 | 2.64 | 4.02 | 6.35 | 2.70 | 4.09 | 6.30
BF 0.76 | 1.69 | 2.97 | 0.73 | 0.79 | 2.36 | 0.55 | 0.94 | 0.80
MAT TA 4.47 | 4.09 | 439 | 1.70 | 3.28 | 4.81 | 3.17 | 2.78 | 3.38
GC 3.30 | 2.01 | 2.2 1 2.0 | 3.52 | 5.11 | 0.66 | 3.04 | 3.82
RF 0.93 | 2.12 | 2.88 | 0.81 | 1.25 | 3.00 | 1.55 | 3.33 | 5.96
BF 1.37 | 199 | 1.54 | 3.66 | 3.39 | 4.16 | 0.56 | 3.53 | 7.37
TSN TA 5.85 | 5.57 | 11.08 | 2.57 | 2.69 | 2.68 | 3.22 | 2.56 | 4.64
GC 0.46 | 1.01 | 1.79 | 9.22 | 10.51 | 8.02 | 8.35 | 7.06 | 8.34
RF 1.03 | 2.11 | 3.32 | 1.00 | 1.78 | 2.42 | 1.46 | 2.16 | 2.61
BF 2.79 110,12 | 13.76 | 3.21 | 4.29 | 5.60 | 3.66 | 4.17 | 5.27
YAM TA 332 | 6.09 | 635 | 0.72 | — | 2.94 | 1.35 | 0.91 | 1.30
GC 3.26 | 2.42 | 4.62 | 7.4 | 10.57 | 11.53 | 5.74 | 6.61 | 11.05
RF 4.60 | 8.29 |{13.12 | 6.06 | 9.07 | 10.87 | 4.91 | 8.16 | 12.22
YUA BF 1.51 | 3.41 | 7.66 | 2.65 | 4.79 | 8.14 | 3.51 | 4.00 | 3.16
TA 5.5 | 6.35 | 8.63 | 2.57 | 5.38 | 5.01 | 1.3¢ | 4.04 | 4.06
GC 3.09 | 4.56 | 3.3 | 5.49 | 5.03 | 5.16 | 5.21 | 5.04 | 5.3
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Fig 3. Recordings of EMG m. rectus femoris, m. biceps femoeis, m. tibialis

anterior, m. gastrocnemius, and angle of knee joint in the three different

positions
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Table 4. Relation between oxygen uptake
and intagrated EMG from muscle

group. Regression line; Y=ax+b

Sitting r a b

M. rectus f. 0.526 |2.30 | —0.29 |=*
M. biceps f. 0.600 |{3.11|—2.44 |**
M. tibialis a. 0.490 [ 2.13 2.82 |*
M. gastrocnemius |0.290 |1.47 0.29
Horizontal r a b

M. rictus f. 0.518 {2.69| —0.08 |*
M. biceps f{. 0.503 |1.82 0.62 |*
M. tibialis a. 0.493 | 2.51 0.28 |*
M. gastrocnemius | 0.390 | 2.27 3.59

S upine+45° r a b

M. rectus f. 0.550 [2.921 —0.50 |*
M. biceps f. 0.485 |1.61 0.26 |*
M. tibialis a. 0.280 |1.22 1.94
M. gastrocnemius | 0.310 | 1.42 3.90

* *p<0.01 =*p<0.05
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