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Effects of the initial level of heart rate on the endurance
capacity estimated by the submaximal exercise test
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The purpose of this study was to investigate the effects of the initial level of the heart rate on the endurance capacity

estimated by the submaximal exercise test. The subjects were ten healthy male university students. They performed
two exercise tests of the bicycle ergometer to their exhaustion both starting at the resting level (R) and starting after the
light exercise (E) . The work loads were incremented at a rate of 30 W min. ' During the exercise tests the heart rates
The linear regression lines were obtained by the relationships of the work rates and the
The maximal work rates, PWC170, and PWC75%HRmax were

estimated by the linear regression lines of R and E. The maximum work rates and heart rates at their maximum efforts

were measured continuously.

heart rates in the range of the submaximal work loads.

of R and E were not different significantly.
gression lines of R and E(P<0.05) .

rent significantly.

14.4% in PWC170, and 4.4% and 11.1% in PWC75%HRmax.

The error rates of R and E were 11.4% and 15.1% in the estimated maximal work rates, 5.

There were significant differences between the coefficients of the lincar re-

The estimated maximal work rates, PWC170, and PWC75%IHRmax were not diffe-

5.4% and

It was suggested that in the submaximal exercise test in-

creased heart rates at the starting point effected the estimated endurance capacity by over 10%.
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Fig.1 The heart rate responses for the ramp work loads of the different initial conditions
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Fig.2 The difference between the heart rate responses of E (starting after the light exercise) and R (staring at
the resting level)



Nagoya J. Health, Physical Fitness, Sports Vol. 15, No.1 (March 1992)

189+6, 190+741/5Cdh -7 (Table 1), #t
RUESECTE, g e bz, matrm
HREBAEAR SN o 72, 7 B, Table 11213,
TR T - 723% D7 — % MR 720 K
N CO R & O BRI AL, &
(R;13.0+1.8, E;10.7+1.5), yUWH (R;83.9
+14.6, E97.1+14.4) & 12, REETHE
7 (P<0.05) 205 572 (Table 2)o LML
) R 2> & HE o L7 I KIESERE ) (R;247 +
29, E;262 + 33W), PWCI70 (R;200 + 32,
E:204 £ 31W), PWC75%HRmax (R;144 + 31,
E137£31W) (21d, REETHME L AEITHA SN
o7z (Table 3) o MUJGHEHC & g &
JEWAH A I L 7o fE 5, REEOMERIY, K
KUEFERE ) CUE11.4%, 15.1%, PWCI70T I3
5.4%, 14.4%, PWC75%HRmax T 1 4.4%,
11.1%T&H > 72 (Table 4),

(& %]
AWFZE T, I KM EE AT & D HEA

Table 1 The maximum work rates and heart rates
of R (starting at the resting level) and E

(starting after the light exercise)
(Mean +S.D., n=10)

Maximum work rates | Maximum heart rates
(Watts) (beats min ")
R 285133 18946
E 286133 1907

Table 2 The coefficients of the linear regression
lines of R (staring at the resting level)
and E (starting after the light exercise)
in the range of the submaximal work

rates
(Mean +S.D., n=7)
Intersection of Y-axis Inclination
R 83.9+14.9% 13.041.8%*
E 97.1+14.4% 10.741,5%%

(*, **Pp<0.05)
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Table 3 The estimated values of endurance capac-
ity of R (staring at the resting level) and
E (starting after the light exercise) by
means of the submaximal exercise tests
(Mean +S.D.,Watts, n=7)

Maximal work | pywie170 | pwC7s%HRmax
rates
R 247429 | 200432 144431
E 262433 204 431 137431

Table 4 The error rates of the estimated values of
R (staring at the resting level) and E
(starting after the light exercise) by
means of the submaximal exercise tesrs

(%,n=7)
Maximal work | pw 170 | pwe7s%HRmax
rates
R 11.4 5.4 4.4
E 15.1 14.4 1.1
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