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A Study on Voz Kinetics in Female Ekiden Runners

by
Atsuko Kagaya, Akira Katoh
Japan Women's College of Physical Education

ABSTRACT

A Vo, kinetics at a rapid increase in running speed from 200m/min
(56%Voumax) to 240m/min (70%Vo,max) was studied in 9 female
distance runners, who had been involved in a training for Ekiden race.
Their Vo,max averaged 60. 60m//kg/min with a range of 54—65m//kg/min.
The rate of Vo, increase was fit by a non-linear least squares regressions
to a single exponential model, and times were calculated for the
response to reach a 50 (ty), 60 (ty), 80 (ty)% of steady state values.
No significant single correlation was found between best performance in
3000m race and Vozt%, ty, or ty. The VT-Vo, averaged 48.86ml/
kg/min and was significantly correlated with 3000m best time (r=
—0.768, p<<0.05), while correlation of Vo,max with performance was not
significant (r= —0.555, p>>0.05). The time in 3000m race performed
within a month after a treadmill test was not significantly correlated
with any of cardio-respiratory parameters. However, when the Vo,ts
or Vo,ty, was combined with VT-Vo, and used to correlate with
performance multiple correlations were significant.

The present study demonstrated that the rate of Vo, rise at an in-
~crease of running speed augments the degree of association with perfor-

mance in 3000m race in female runners, if it is combined with VT.
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21 Age and physical characteristics of the subjects, and
best performance in 3000m and 5000m race.

Subj. Age Height Weight Eest Iz?;fi%r)mance
(yrs) (em) (kg) 3000m 5000m

H.S 21.6 162.0 50.9 9.792 16.923

S.K 21.9 155.0 42.5 9.851 17.100

K.O 21.7 151.0 43.0 10.127 17.900

N.N 20.8 165.0 48.3 9.963

J.s 21.0 157.0 47.0 10.153

H.S 20.3 153.1 52.0 10.683

A.O 19.4 155.0 45.5 9.822 17.313

E.M 19.3 162.0 47.5 10.228 18.433

J.1 19.0 163.2 49.5 10.383 17.777

Mean 20.56 158,14 47.36 | 10.113

SD 1.11 5.00 3.27 0.293
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(ml/kg/min), VT-Vo, (ml/kg/min) &DE®D
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%9 Time (sec) required for Voo increase
to 509% (Vostk), 60% (Vosts) and
80% (t%) of final Vo, in running at 240m/min.

Subj Vosty Vostss Voots4
H.S 14.8 19.4 33.8
S.K 18.6 23.5 38.2
K.O 19.4 25.7 44 .4
N.N 30.5 38.3 62.2
J.S 37.5 52.2 98.4
H.S 30.6 37.0 57.3
A.O 36.3 45.7 T2
E.M 19.7 24.9 41.0
J. I 32.2 44.2 82.7
Mean 26.62 34.54 59.47
SD 8.50 11.58 22.53
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B ? Vo, kinetics at an increase of running speed from 200m/min to
240m/min. The subjects were divided into 2 groups according
to the 3000m race time: faster than 10 minutes and slower

than 10 minutes.



%3 Vosmaxs HRmax and ventilatory threshold (VT)
in female distance runners.

Subi Voomax/wt HRmax VT-Vo, VT-speed
(ml/kg/min) (beats/min) (ml/kg/min) (m/min)
H.S 64.5 191.4 52.4 282
S.K 64.6 192.5 53.3 277
K.O 63.1 200.0 47.2 264
N.N 59.0 187.5 49.2 250
J.s 62.6 185.5 51.2 267
H.S 60.1 203.1 44 .4 263
A.O 62.3 185.5 53.2 290
E.M 54.6 197.8 41.7 248
J.1 54.6 183.6 47.1 266
Mean 60.60 191.88 48.86 267.4
SD 3.86 7.04 4.09 13.8

% 4 Single correlation coefficients between
various cardio—respiratory Pparameters
and performance in 3000m race.

v . X correlation
coefficient
Best performance Voemas —0.555
in 3000m race VT‘VOz —0.768%
Vostig 0.236
Vosts 0.273
Vostss | 0.291
Time in 3000m Vogmax —0.358 -
race performed VT-Vo, —0.583
within a month
after treadmill Vot 0.409
test Vot 0.370
Vostls 0.315
* p<0.05 df=7
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WHERICH . 20T, TNHOFRERRK/ T
X — R ERABEHET, N2 PR (3000m) & D
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D~ MEE (Y) & VI -Vo, (X1) XD

Voity, %, % (X2) & OREOERFERIUT
DEDIIR 57, ;
Y=12.591—0.0580X1+0.0126X2
(X2: Vosty)
- Y=12.638—0.0583X1-+0.0093X2
(X2 : Vosty)
Y=12.719-0.0591X1+0.0047X2
(X2 : Vouty)

F 72, 3000m D~NR FEEEHT Vormax, VT-
Vo, b B ERLEMEE (r=0.769, p<0.05) %R L
7o VI - Vo, Vo, LEEEOEMB LA
BUKEEREDL - 2.

B4Zrrvy FIvyszx rg1H BURNIIKTD
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min OEER R LT, 10050082 H
U7z 5 2D R OERE T 270~280m/min TH -
72. 900~2700m D ¥ 338 3 © VT—speed

(m/min) D102~120%1CHEY% LTz, ZDE
FETOHRGEFRERR/ YT A — 2 & OB
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BEONIEMEo7. TEEE Vormay, VI-Vor &0
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% 5 Multiple correlation coefficients among various
cardio-respiratory parameters and performance

in 3000m race.

v X1 X2 correlation

coefficient
Best performance Voomax VT-Vo, 0.769%
in 3000m race Vostss 0.568
Voatss 0.576
Vosty 0.581

VT-Vo. Vot 0.846%%

Vostss 0.850%*

Vosty 0.849%*
Time in 3000m Vosmax VT-Vo, 0.595
race performed Vot 0.495
within a month Vo,ts 0.467
after treadmill Voot 0.432
test VT-Vo, Vostss 0.769%
Voot 0.731%
Vostk 0.690

Multiple correlation : df=6

BB 7Dz, VIT-Vo, & Vot (r=0.769, p
<0.05, BERE 0.592) 8B L UVT-Vo, & Vosty,
(r=0.731, p <0.05, ¥HEFEEK 0.535) TH-
o, Vouty ICDNTIRE B AHEE hSh
-z
3000m L —2 &4 & (Y) & VI-Vo(X1),
Vouty, ty (X2) ORIICRED X S LERRE
Y (s
Y =13.071—0.0688X1+0.0096X2

(X2: Vosts)
Y =12.956—0.0663X1-+0.0164X2

(X2 : Vosty)
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*p<0.05 **p<0.01
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ORICBEROHERA NI EBHEINT
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DPE D Vormax 12 54~65ml/kg/min D #EiH
CH DD, 9ZDN6 %3 60~65ml/kg/min T
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LT, 200m/min TETHIC, #HEZ 40m/min
BInS ko Vo, HiNOES ZHE L, KIS
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BWI50% Vormax DREICH T 2 HIGE A TH
Y, AR TRV 240m/min (70% Vormax)
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LD Vo DL END DHEIE AT EDIT
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IS O HEIRELL-THTEBEEFEZLONTH
B340 ek OEEIhIC ME AN T 5
I D Voo BN M HE R T & LB 5 D Vo
BhReRTE &%, $FLSRALER VAR
3, B OEBEENERICE > THEINTHS
EZZTEWEAS. UL, 2O XD IEAEHED
BHRZFHDO Vo, OHILEE R, B TII3000mD
24 5L HBEOEES HD13L performance T
SHTBMERTFERB>TORN T EDNDh-
7oa
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