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Abstract: Objective: The energy cost plays a decisive role in improving athletic performance for cyclic
sport activities. It is also the main rules for coaches to set out annual training volume and nutrition pro-
gram, but there is little research on wheelchair racing. The aim of this study is to investigate the energy
cost per unit of distance (Cw) of wheelchair racing. Methods: Ten T54 high-level men's wheelchair racers
(22.90+5.17 yrs, 59.27+8.31 kg) participated in the research. They each had a 1 500 m all-out running test
and an incremental exercise test on the outdoor track and field. A portable gas analyzer was used to mea-
sure VO, at every breath, and GPSports and Polar was used to monitor V and HR changes. C,, per unit dis-
tance of wheelchair racing at different speeds was calculated by the ratio of total energy consumption to
the speed. Result: At 1500 m test, the speed is 7.20+0.28 m/s, C,, is 0.13 KJ/m; at incremental test, the C,, is
from 0.09 KJ/m(speed is 5.38+0.25 m/s)gradually increased to 0.12+0.02 KJ/m(speed is 6.45+0.29 m/s).
The regression equation of Cw speed and VVO,-speed is obtained, C,=0.059x**""® and VO,=379.2x*¥"", re-
spectively. Conclusion: the Cw and VO, of wheelchair racing in this study increased with the increase of
speed as demonstrated by a function with an exponent of 1.6175 and 1.8705. the C,, wheelchair race is in
between able-bodied running and cycling, close to speed skating.
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Tablel Participant characteristics

75 Eintii] AEWS 1% AL fom RE /kg SZARAERR 1 4F IZRARERR 1 4F

1 il 18 90.15 61.07 3 3

2 il 21 90.47 56.27 3 5

3 HREH 26 98.21 76.31 26 8

4 HREB 28 90.03 66.22 28 8

5 i 23 94.37 61.03 19 6

6 HREB 19 90.32 65.71 19 3

7 HREB 18 86.11 50.61 17 3

8 HHE 23 89.07 53.18 23 3

9 HREIK A 34 9222 54.04 30 10

10 HREB 19 90.15 50.35 6 4
X+SD 22.905.17 90.90+3.21 59.27+8.31 17.40+10.15 5.3022.58
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Figurel The experiment procedure of 4 level incremental exercise test
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Table2 Wheelchair racing all-out test and incremental exercise test physiological results (X+SD)

1st Step 2nd Step 3rd Step 4th Step Maximal
MR 2 - - - -
5 min 5 min 5min 5min 1500 m
HEES Im 1653.80+74.54 1762.63+79.99™ 1 855.58+98.06" 1987.71+86.71" 1500™
HE /(m-st) 5.38+0.25 5.73+0.27" 6.03+0.32" 6.45+0.29™ 7.20+0.28™
HR e (X -min™) 160.71+11.69 161.57+7.18 165.00+8.16" 175.71+9.14" 190.71+10.60"
HRye/ (X -min) 143.29+8.56 149.63+6.94" 154.45+7.00 162.80+6.32™ 167.59+5.93
Y%HR /% 89.27+3.38 92.67+3.93 93.67+3.93 92.79+4.40 88.05+4.71"
ZFH VO, /mL 7609.36+1 112.60 8796.63+1 259.31™ 9553.92+1 401.29" 10909.10+1 657.19" 7 334.43+1 378.80"
BLC/ mmol 2.68+0.89 2.84+1.04 3.67+1.45 5.80+1.79" 11.46+2.91"
BLC,/mmol 1.33+0.57 1.49+0.99 2.32+1.39" 4.45+1.80™ 9.27+2.48™
VOyead (ML-min*-kg*) 25.71+3.08 29.59+2.54" 33.29+4.48" 36.26+5.75" 38.03+7.02
VOpcr/mL 693.19+341.47 856.34+743.51 987.12+499.43 1447.42+507.18 1337.48+308.77
R.Q. 1.06+0.12 1.07+0.09 1.12+0.08 1.15+0.23" 1.54+0.19™
RPE 6.71+1.11 7.57+1.72" 8.57+1.72" 10.00+2.08" 14.86+1.95"
Wocer/ kJ 13.12+7.22 18.10+15.71 20.86+10.55 30.59+10.72 28.26+6.52
W/ kJ 427277 6.01+3.85 9.28+5.45" 18.01+8.22" 39.29+12.18™
Wer! kJ 132.00+20.42 151.87+23.26™ 169.97+27.71" 194.43+35.43" 132.60+27.52"
W/ kJ 17.39+8.38 24.11+19.32 30.14+13.64 48.60+15.02" 67.55+14.41"
Wior/ kJ 149.93+20.00 175.98+33.99" 200.11+31.55" 248.03+35.78" 200.14+41.21"
Wecr/% 8.75+5.13 9.37+7.46 10.45+5.04 12.47+4.57 14.27+2.64
W /% 2.85+1.58 3.18+1.82 4.42+2.25 7.33+3.07" 19.46+3.31"
W /% 11.60+5.85 12.55+9.09 14.88+6.06 19.81+5.79" 33.73+1.93"
Waer/% 88.40+5.85 87.45+9.09 85.12+6.06 80.19+5.79" 66.27+1.93™
Cu/kd/m 0.09+0.01 0.10+0.02 0.11+0.01 0.12+0.02" 0.13+0.03

T > FoR 2253 BA B, P<0.05;** £on 257 HA R % 1E, P<0.001;BLC=
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Figure2 Wheelchair racing energy cost, VO, as a function of speed at submaximal and maximal test
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