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Influence of Continuous Training Consisted of
Different Exercise on Cardiorespiratory Responses
During Prolonged Exercise

Hajime MIUrA! and Yoshihisa UMEMURA?

Y Laboratory for Sports Science, Department of Human and Social
Sciences, Faculty of Integrated Arts and Sciences, University of
Tokushima

2 Laboratory for Exercise Physiology and Biomechanics, School of
Physical Education, Chukyo University

To identify the physiological effects on cardiorespiratory responses during prolonged exercise of
continuous training, eight male and two female college students participated in the training study. The
training intensity and period were 60% \:’Omu during cycling and running, and 3 days per week for 4
weeks. Subjects were divided into the continuous training group and separated training group accord-
ing to their \./Om.,. The continuous training consisted of cycling for 30 min and running for 30 min as
a continuous task. The separated training consisted of these exercises as a separated task. The
maximal exercise tests, and the prolonged exercise tests were conducted at pre- and post-training.
The latter test consisted of 45-min ergometer cycling and 45-min treadmill running at 60% {rom, asa
continuous task. At post-training, the increments of \.70,, VE and HR were tended to be small in both
groups during the prolonged exercise test. But, there were some differinces in these increment demands
between continuous and separated groups : in the continuous training group, significant small incre-
ments were observed from earlier stage than those in the separated training group. At post- training,
the change ratios of \.fO,, VE and HR at running stage in the continuous training group were significant-
ly smaller than those in the separated training group. No significant increment of \'/om, was observed
in both groups. These results indicated that continuous training was more useful for improving the

degree of cardiorespiratory drift such as progressive increments of \"0,, VE or HR during the prolonged
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exercis. Therefore, triathletes and/or duathletes were recommended to train themselves as a continu-
ous task rather than as a separated task.

Key Words: continuous training, cardiorespiratory response, prolonged exercise
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Table 1 Physical characteristics of the subiects

Variable Continuous Training Separated Training
n 5 5
Age (yrs) 22.2:2.8 20.6+1.3
Weight (kg) 64.4:12.3 53.8:7.0
Height (cm) 168.8+5.8 166.0+9.3

Values are mean * S.D.
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Table 2 Comparisons of cardiorespiratory responses obtained trom the maxi-
mal eycling test at per- and post-training

Variable Centinuous Training Separated Training

VO2max pre  (ml-kg'-min") 49.8+2.6 48.921.6
post (mi-kg'-min) 52.2+4.6 50.9+1.7
A (%) 4.6:3.9 4.2+1.6

VEmax pre (I-min™) 108.3+14.0 93.3+20.0

post (I'min’) 115.4+19.1 96.8+28.0

A (%) 6.6+13.5 3.2+14.8
HRmax pre  (beats-min”) 177.2£10.2 188.4£3.0
post  (beats-min™) 174.2+8.8 188.2:+2.8
A (%) -1.6+2.1 -0.1+1.0

Values are mean = S.D.

A : (post-pre) /pre x 100

Table 3 Comparisons of cardiorespiratory responses obtained from the maxi-
mal running test at pre- and post-training

Continuous Training Separated Training

Variable

VO2max pre  (ml-kg-min™) 52.3:5.2 48.9+1.9
post (ml-kg*-min™) 53.65.5 50.8+2.7

A (%) 25125 3.9+2.1
VEmax pre (1-min™") 108.6£20.5 88.8+16.3
post (I-min™") 117.4218.4 95.8+16.0

A (%) 9.0+12.2 8.2:5.9

HRmax pre  (beats-min”) 183.7+8.5 187.6+3.2
post (beats-min™) 183.3:8.2 189.6+1.1

A (%) -0.2+1.9 1.122.0

Values are mean * S.D.
A :(post-pre)/pre x 100
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Figure 1 Changes of oxygen uptake, minute ventilation and heart rate in continuous

(left figures) and separated training group (right figures) during the continu-
ous exercise test at pre- (opened ctrcle) and post-training (closed ctrcle).

Values are mean+S. D.

*: (p<0.05): signiflcant difference between pre- and post-training

Table 4 Change ratio of VO, , VE and HR between 10 th and 45 th minute
during cycling stage at pre- and post-training.

Variable Continuous Group __ Separately Group
ACVO2 pre (%) 6.3+1.6 7.5:3.0
post (%) 4.9+3.2 6.7x1.1
AC-VE pre (%) 11.8:3.9 13.2:4.0
post (%) 7.8+4.4 11.524,9
AC-HR pre (%) 9.913.2 6.924.0
post (%) 6.8+£0.9 6.7x1.3

Values are mean * S.D.
C : cycling stage
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Table 5 Change ratio of \'701 , VE and HR between 10 th and 45 th minute
during running stage at pre- and post-training.

Variable Continuous Group  Separately Group
ARVO2 pre (%) 8.6:2.9 9.5+0.5
post (%) 4.7+.3.8* 9.6+1.1
AR-VE pre (%) 10.3£2.9 11.8+3.7
post (%) 3.7+3.1* 9.0+4.3
AR-HR pre (%) 8.5:2,7 6.9:4.0
post (%) 4.6+2.4* 6.7+1.3

Values are mean * S.D.
* (p<0.05) : significant difference between pre- and post-training
R : running stage
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