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Field hockey has its origin in 2050 B.C. at Athens in Greece. Despite its history, 
previous studies provided limited information on field hockey; Watson (1986) studied 'boys' 
field hockey" from sociological aspects: on the other hand, Johnson et al. (1968), P. Bale 
et a1. (1983), Withers et a1. (1981), Steven et a1. (1978) and Michael et a1. (1976) studied 
physical ability of female field hockey players from physiological aspects. Lack of infor­
mation has existed from scientific aspects, and especially biochemical analysis of specific 
skill in field hockey is needed. Therefore the pur90ses of this study are 1) to determine 
mechanical efficiency of dribbl ing a hockey ball as an index of skill, 2) to compare t\~O 
types of dribbl ing from vievl points of energy economy. 

METHOD 

The subjects in this study were eighteen femnle hockey players who won,the second champ­
ionship at Japan National Highschool Athletics in 1985. Selected physical charateristic 
data are shown in Table 1. 

TMI.F, 1 

rUVSICAI. r.lIARACTf.RISTrCS of TilE SlI~.If.C:TS (N-IR) 

Age Height lieight Body density 

(yrs) (cm) eN) ( ka) (g/ml) 

t-1ean 16.5 156.0 506.3 SI. 7 1.064 

S.~. 1.01 4.65 45.65 4.66 0.0038 

The subjects were divided into three groups according to their own dribbling ~ovements pat­
terns: A qroup subjects (n=8) dribbled the ball using both forehand and backhand (Tv/ist 
dribble), B group subjects (n=9) dribbled the ball using forehand only (keep dribble) anc. 
r GI"OUn subjects (n=l) was the only person \~ho did not belong to the above two groups. 
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flll subjects first attended the laboratory test for ~easurement of VO max while cyclinn 
to r.Xlldustion on a cycle ergometer. Secondly, the laboratory exoerirnent involved dribblinn 
a hockey ball for 4.0 minutes while running on a treadmill at speeds of 4.00, 6.00 and 
3.00 km/h. The control condition involved running at these speeds without the ball. Expired 
gas was collected into Douglas bags for the last t\~O minutes of the excerise duration, and 
analyzed using Scholander technique. Stride rate was counted for the fourth ~inute of 
excerise. Rating of perceived exertion vias assessed immediately on terminating the 4.00 
minute excerise bout by means of the Borg (1970) scale. 

The energy exoenditure \'Ias calculated from the Vr) required and resniratory guotient. 
\'!ot"k accom~lished ~Ias determined as the product of the subjects' body \'Ieight, stick mass and 
treadmill speed. And then mecl,anical efficiency \'ias calculated from the followin!] formula: 

\-Iork accomplished 
Gross efficiency ------------------- X 100 (~) 

Energy expended 

(1n the field a dribble test \·tas performed to evaluate individual skill level: the subjects 
"'ere tRsted ability to dribble the ball bet\'leell '1al-kers in minimum possible time. 
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. -I -I -I -I 
The Vo,max of the subjects ranged from 32.09ml·kg·min to 55.35ml·kg·min 

with mean value of 42.8 (±5.05) ml'kg"min-~ These values are relatively 
lO\'ler than those of Japanese National \~oman Handball Team, 53.1 ml'kgl'minl 

and higher than those of Japanese 18 yrs women, 40.7 ml'kg'mi~ reported by 
Kobayashi (1982). 

Mean energy sost (±SD) for running and dribbling at three different 
speeds are shown in Figure 1. For both exercise modes energy cost increased 

. ,,,,,,-,,,UvvLtDGEIVlENTS: I would like to acknowledge the help of Mr. Takahiro Tobit", henJ 
c()::1c!l of Insurugi H.S. women's field hockey team, and Mr. Yugi Hayashi, head coach of 
IS~lr:.l"i H.S. men's field hockey team 3nd all members of both teams, for consisU:l,l, 
:·;;r~s~ion31 and patient guidance throughout the process of our work. 
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with increments in speeds. The net excess cost of drib ling over running 
t th same speed did not vary significantly, but tended to increase with 

incr ments in speeds. This result did not agree with previous study about 
"net en rgy cost of dribbling a soccer ball" by Reilly and Ball (1984). 

Average RPE (±SO) and stride frequency (~SO) at three different sp eds 
are shown in Figure 2 and Figure 3, respectively. For RPE, the modes of 
cxercis - running versus dribbling - as well as the speed showed signif­
icant J suIt, on the other hand, for stride fr:cquency only the speed showed 
significant result according to A O~A. 
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t,'..:r:age 'i-SCOt-es OL elr'bbl'ng skill tt:st ~ier:e 5 .3±6.14 fo' A gr:oup 
and .. 7.8 ± 11.44 (Mean ± SO) for B group. This rEsult ugges s thnt there 
may b. dif erenc s of fficiency if the skill level (T-scores of the 
dribble t st) are homo eneous 1n th two group . 

orrelations between mechanical efficiency of Twist dribble (A ro p) at 
a sp 'd of 6 km/h and scar s of th dribble t st were found to be signif­
i ant (p 0.01), how ver, There were no significant corrclat'ons at other 
spe ds. As for instep kick used in soccer, Asami et a1. (1974) reporte 
ery igh correlations (r =0.96) bet\ een efficiency and accuracy of kic '. 

Su h relationship was not found in this study except the case of Twist 
dr'bble at a spe d of 6 km/h. 

n th basis of the r suIts described it is concluded that there might 
be no differences of energy economy between Twist dribble and Keep dribble, 
and there might be existance of a certain spe d (6 km/h) w,ith significant 
correlations between mechanical efficiency and individual skill le el. 
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