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Work Intensity of arm exercise by Wheel - Chair type

Shukoh HAGA, Takashi ONO
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Kunio YAMANAKA, Mitsuo MATSUDA
Yukinori TOMODA

The purpose of study is to investigate work intensity by using peak oxygen intake of arm exercise
by wheel - chair type comparing this with maximal aerobic power from treadmill running, and in
assessing a means for aerobic endurance training.

Subject were four healthly young male university students (mean age: 21 years old). Arm exercise
by wheel - chair type was performed untill exhaustion in a progressive - loading method. The
measurement method for oxygen intake utilized the Douglas bag method.

Results were as follows.

1. Grade of treadmill test on peak oxygen intake of arm exercise by wheel - chair type was shown
take the extent within 0-4%, angle of incline.

2. Peak oxygen intake in a subject’ s arm exercise by wheel - chair type averaged 54.8% of the
maximal aerobic power found leg exercise in treadmill running. '

3. Heart rate at peak oxygen intake was 86.5% when compared with maximal heart rate at maximal
oxygen intake.

4. Ventilation(BTPS), respiratory rate, tidal volume and oxygen pulse was 60.0%, 77.9%, 79.1%
and 63.1% at maximal oxygen intake during treadmill running.

5. From the point of view of aerobic endurance training, there is a possibility that arm exercise by
wheel - chair type could impose cardio - respiratory functions.
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Table 1. - Physical characteristics of subjects

Subj. Age (yr) Height (cm) Weight (kg)
H. M. 21 176.0 68.0
S.S. 21 162.8 51.8
H.Y. 21 176.5 66.1
F. K. 21 165.5 59.0

™ 21 170.2 61.2

SD 0 6.1 6.4
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Table 2. Comparison of individual peak
oxygen intake on each grade of
treadmill test during maximal arm
exercise by wheel-chair type.

Peak VO, (1/min)

Subj. H. M. S. S. H. Y. F. K.
Grade of
treadmill

0% 1.76 1.98 1.22 1.30

1% 2.12 1.80 1.46 1.43

2% 2.04 1.88 1.54 1.08

3% 1.83 1.68 1.40 1.47

4% 1.86 1.67 1.75 1.65

5% 2.11 1.68 1.57 1.49

™ 1.95 1.78 1.49 1.40

SD 0.19 0.12 0.16 0.18
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Table 3. Comrarison of cardio-respiratory responses at maximal oxygen intake by treadmill running
and peak oxygen intake of arm exercise by wheel-chair type.
Subj. \lfozmax. \‘/Ozmax/kg \'/Emax. R R max. O,R Vi H R max. O,pulse R.Q
(1/min)  (ml/ kg/min) (1/min) (times/min) {ml/1) (1) (beats/min) (ml)
H.M. running 4.29 62.7 115.5 58.0 36.9 1.99 196 21.75 1.06
_wheel-chair ex. 2.12 31.2 62.3 29.0 34.0 2.15 175 12.10 1.05
% (W/Rx  49.4 49.4 53.9 50.0 92.1  108.0 89.3 55.6 99.6
100)
S.S.  running 3.36 64.9 101.6 62.0 33.1 1.64 186 18.08 1.18
wheel-chair ex. 1.98 38.2 70.4 63.0 28.1 1.12 165 11.99 1.04
% (W/Rx  58.9 58.9 69.3 101.6 84.9 68.3 88.7 66.3 88.2
100)
H.Y. running 3.05 46.1 76.0 48.0 40.1 1.58 196 15.55 1.15
wheel-chair ex. 1.75 26.5 48.6 36.0 36.1 1.35 153 11.46 1.04
% (W/RX  57.4 57.4 63.9 75.0 90.0 85.4 78.1 73.7 89.9
100) :
F.K. running 3.09 52.8 92.2 49.0 33.5 2.26 189 16.33 1.12
wheel-chair ex. 1.65 28.0 52.4 41.0 3.5 1.28 170 9.71 1.13
% (W/Rx  53.4 53.4 56.8 83.7 94.0 56.6 89.9 59.5 99.0
100)
running 3.45 56.6 95.3 54.3 35.9 1.87 192 17.93 1.13
SD 0.50 7.6 13.1 5.9 2.8 0.28 4.4 2.39 0.045
wheel-chair ex. 1.88 31.0 58.4 42.3 32.4 1.48 166. 11.32 1.07
SD 0.19 4.5 8.5 12.7 3.0 0.40 8.1 0.96 0.038
% (W/RX  54.5 54.5 61.0 77.6 90.3 79.6 86.5 63.8 94.2
100)
SD 3.7 3.7 6.0 18.6 3.4 19.3 4.9 6.9 5.2
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Fig. 1-1. Comparison of oxygen uptake of arm
exercise by wheel-chair type and treadmill
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Fig. 1-3. Comparison of oxygen uptake of arm-
exercise by wheel-chair type and treadmill
running.
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Fig. 1-2. Comparison of oxygen uptake of arm

exercise by wheel-chair type and treadmill

running.
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Fig. 1-4. Comparison of oxygen uptake of arm

exercise by wheel-chair type and treadmill
running.
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Fig. 2-1. Comparison of heart rate of arm exercise
by wheel-chair type and treadmill running.
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Fig. 2-3. Comparison of heart rate of arm exercise
by wheel-chair type and treadmill running.
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Fig. 2-2. Comparison of heart rate of arm exercise
by wheel-chair type and treadmill running.
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Fig. 2-4. Comparison of heart rate of arm exercise
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