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Relationship between skill level and ventilatory efficiency

concerning chest pass of basketball

CHIKANOBU MATSUBARA¥*

Abstract: To investigate the relationship between skill level and ventilatory efficiency concerning
chest pass of basketball, throwing movement was executed to the target on the wall by 5 skilled
and 5 unskilled players. Throwing frequency was fixed to 15 times per minute and distance to the
target was increased gradually at each 3 minutes. During the exercise, energy expenditure was
measured by analysis of expired air, and minute volume, tidal volume, inspiring time, expiring
time, ventilation, fraction of expired carbon dioxide, and end tidal carbon dioxide were recorded.
Then the ratio of dead space to tidal volume, and the ratio of ventilation to carbon dioxide
production at throwing were calculated concerning each distance. Both these 2 indices of skilled
players were larger than that of unskilled players due to large respiratory rate of skilled players

derived from the short expiring time, although mechanical efficiency was higher than at unskilled
players. The reason was supposed that the timing of breathing of skilled players was closely tied
to the throwing movement, and throwing performance was given priority to ventilatory efficiency.
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Table 1 Characteristics of the subjects

skilled unskilled
mean+SD mean+SD
number 5 5
height  (cm) 161.2+4.60 ™ 157.5+5.70
weight  (kg) 52.6+4.51" 49.4+4.22
age (years) 22.2+1.92N  21.8+1.10
VOzmax? (ml/kg/min) 38.8+6.29 M  355+10.5
career? (years) 9.6+2.30 ™ 0

" estimated with the result of submaximal step test
% number of years as a basketball player
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Fig.1 Relationship of energy expenditure on the rate of
stepping movement and the distance of throwing
movement concerning skilled players and unskilled
players, respectively. Each mark and bar represents
mean value and SD. At throwing, energy
expenditure of skilled players was significantly
lower than that of unskilled players.
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Fig.2 Minute expired volume and tidal expired volume at stepping and throwing. Tidal expired volume of skilled
players was significantly less than that of unskilled players.
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Fig.3 Tidal, inspiring, and expiring time at stepping and throwing. Tidal time and expiring time of skilled players

were significantly less than those of unskilled players.
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Fig.4 Relationship of tidal time on energy expenditure
at stepping and throwing. Concerning stepping
movement, the slope of the regression line of
skilled players was steeper than that of unskilled
players, significantly; the difference of intercepts
were not significant. And concerning throwing
movement, the intercept of skilled players was less
than that of unskilled players, significantly; the
difference of slopes were not significant.
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Fig.5 Relationship of the fraction of expired carbon
dioxide and end tidal carbon dioxide on step rate
(upper part of the figure) and throwing distance
(lower part of the figure) at stepping and throwing,
respectively. Concerning step movement, the
difference of Frco: of 2 groups was not significant,
but ETco: of skilled players was significantly lower
than that of unskilled players. And concerning
throwing movement, both FEcoz and ETco: of
skilled players were significantly lower than those
of unskilled players.
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Fig.6 The ratio of dead space to tidal volume, and the ratio of ventilation to carbon dioxide production at stepping
and throwing. At stepping, VD/VT of skilled players was significantly less than that of unskilled players. At
throwing, both VE/Vco: and VE/Vco: of skilled players were larger than at unskilled players.
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