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The work intensity of badminton match in Japanese top female athletes

Kazuyoshi ABE, Shukoh HAGA, Mariko KATO*, Toshiaki NAKATANI**
Hideo IKARUGI***, Yukihiko USHIYAMA**** and Kenji TOGASHI**

The purpose of this study is to investigate the work intensity during badminton matches by top
athletes. The index of work intensity is expressed by using the maximum aerobic power and oxygen
intake (% \‘702max) during games, heart rate responses and blood lactic acid concentrations. The
subjects were eight healthy young females, whose mean age was 21. The maximum oxygen intake
was measured by exercising the subjects to a point of exhaustion, by the progressive loading method.
The Douglas-bag technique was utilized.

The results are as follows;

1) Mean values of maximum aerobic power and maximum heart rate were 55.3(£3.49) ml/kg-min
and 191 (£5.97) beats/min, respectively. Mean values of blood lactic acid measured immediately
after exhaustion was 101.2(+23.82)mg/dl.

2) Work and rest periods of all badminton games, by means, were of 5.9(£0.65) and 10.7(+1.38)
seconds, respectively. Namely, rest period was 1.8 times the work period.

3) Mean heart rate of all subjects during games was 174 (£10.78) beats/min, 87 (%6.94) percent of
the maximum heart rate. The mean values of oxygen intake during games was 33(+5.70) ml/
kg+min, 56(+12.86) percent of maximum aerobic power. Mean blood lactic acid concentration
during games was 23.3(£9.14) mg/dl, 23(%7.76) percent at exhaustion.

4) As mentioned above, The work intensity of Badminton evaluated by using the index of heart rate
is a high work load to the cardiovascular system. However, the values of oxygen intake and
blood lactic acid concentration is at low levels. It is thought that it is reflected in factors shown
during intermittent exercise.
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Table 1  Characteristics of subjects

. Age Height Weight Career
Subj. (year) (cm) (kg% (year)
F.T. 26 167 63 8
K.T. 21 158 53 15
A K. 24 155 50 12
M.N. 22 164 59 10
Y.K. 22 166 56 8
R.Y. 18 172 61 5
K.H. 19 164 53 7
K.K. 18 155 - 55 7
mean 21.3 162.6 56.3 9.0

SD 2.87 6.09 4.43 3.21
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Table 2  The cardiorespiratory responses of maximal exercise
. V Q,max V 0,max HRmax VEmax O,removal O,pulse
Subj. (1/min) (ml/ ké-min) (beats/min) (1/min RQ *(ml/1) (mi/beat)
F.T. 3.57 57.1 185 122.7 1.21 40.9 19.3
K.T. 3.21 59.4 185 87.3 1.03 56.2 17.4
A K. 2.79 55.2 196 79.8 1.06 58.6 14.2
M.N. 3.62 60.3 198 123.4 1.03 50.1 18.3
Y.K. 3.54 54.1 187 118.2 - 1.06 54.7 18.9
R.Y. 3.06 50.0 188 100.2 1.10 43.1 16.3
K.H. 2.96 52.3 187 96.5 1.09 44.6 15.8
K.K. 2.99 54.1 199 105.8 1.06 39.3 15.1
mean 3.22 55.3 191 104.2 1.08 48.4 16.9
SD 0.31 3.49 5.97 16.33 0.06 7.45 1.85
Table 3  Analyses of badminton matches
Sub Time mean Work Period (%)
7. (min:sec) _ _ _ _ _
1-5sec | 6-10sec |11-15sec|16-20sec| 21-sec
F.T.vsK.T. 10:54 32 49 16 2 1
A.K. vs M.N. 11:59 44 47 8 1 0
Y.K. vs R.Y. 6:19 41 39 13 3 4
K.H. vs K.K. 7:23 49 46 5 0 0
M f .
4 §2ﬁq§s 9:12 41 44 10 2 3
SD 2:43 7.14 4.35 4.93 1.29 1.89
Rest Period (%) Work Period Rest Period
Subyj. Shots total | Shots mean
1-5sec | 6-10sec | 11-15sec | 16-20sec | 21-sec |mean| SD |mean| SD
F.T.vs K.T. 1 68 18 2 11 6.7 |20.53|11.1|27.72 189 5.1
A K. vs M.N. 1 60 25 4 10 5.6 |23.51|-11.5124.20 182 4.4
Y.K.vsR.Y. 0 65 19 5 11 6.1 |18.68| 11.4 (26.13 104 4.9
K.H. vs K.K. 0 87 7 3 3 5.2 (25.21| 8.6(37.54 112 4.1
M f
4e§zrilrr(1)es 1 70 17 4 8 5.9 120.80( 10.7 |28.59 152 4.6
SD 0.58 11.80 7.50 1.29 3.86 |0.65 1.38 44 .95 0.46
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min Th-7z, FE 1kgh iz D OFRABRENE Table 4 Work intensity during badminton matches
(VO,max/weight) D FfE 1%, 55.3(£3.49)ml/ = pyee= 7o Py

s en . = . . %HRmax 2 %V O,;max
kg*min TH 572, BELIAR (HRmax) oﬂ:f SO peats/min) 9 Gafigmin 99)
E&i,- 191 (+5.97) beats/min T#H - 7z, AHK T T68 6.8 6 0.7
& (VEmax) OFH{EIL, 104.2(£16.33)1/min K.T. 159 77.4 33.5 52.2
Tholz, HRE (RQ) DIEE, 1.08(X£0.06) AK. 188 92.9 31.1 51.0
Thotr, BREIE (O,removal) OFHEI, M.N. 178 a0 2.7 3.5

- Y K. 162 79.3 27.3 45.7
48.4(£7.45)ml/1 TH o7z, B3R (O;pulse) D RY. 174 8.0 3.4 56.1
FHg{ENE, 16.9(+1.85)ml/beat THo7, E 77, K.H. 175 98.2 40.6 74.3
EHRBREROMPIABERME (LA) 3, KK. 188 9.9 44 87
76.3~151.Tmg/dl L EAZEBZKEWT L 2RL, mean 174 87.2 33.1 56.4
SD 10.78 6.94 5.70 12.86
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Table 5 Changes of blood lactic acid concentration at rest, after exhaustion, and during matches
after after after after o
Subj. (R%tl) Exhaustion 1st. game 2nd. garme final ame meanmo/fdglz)ames % c()ﬁ/l;nax
e (mg/d1) (/D) (mg/dl) (mg/d & o
F.T. 8.1 91.5 7.6 12.2 21.1 13.6 14.9
K.T. 8.2 76.3 11.3 9.1 12.8 11.1 14.5
A K. 8.4 86.6 30.3 26.2 20.7 25.7 29.7
M.N. 7.2 82.0 22.1 27.0 12.8 20.6 25.2
Y.K. 10.9 104.2 17.7 18.8 18.3 17.5
R.Y. 6.2 107.1 31.7 33.9 32.8 30.6
K.H. 10.6 151.7 22.8 37.1 21.4 27.1 17.9
K.K. 11.1 110.2 28.1 49.0 35.0 37.4 33.9
mean 8.8 101.2 21.5 26.7 20.6 23.3 23.0
SD 1.82 23.82 8.77 13.31 8.12 9.14 7.76
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