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Comparison of heart rate and blood pressure response during gradually
increasing and decreasing workload exercise
between in the morning and in the afternoon
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Yuka NOSE ****, Sho ONODERA ***** and Noboru TAKAMOTO ******

Summary

The purpose of this study was to compare of heart rate (HR) and blood pressure
(BP) response during gradually increasing and decreasing workload exercise between in
the morning and in the afternoon. Subjects of this study, comprising 9 healthy male
volunteers, performed cycling exercise for 32 min, recovered for 1 min in the sitting
position and for 10 min in the supine position. They performed the exercise in two
portions, a calibration test portion (12 min) and a triangular test portions (20 min). Both
experimental tests were performed in the morning (8-10 a.m.) and the afternoon (3-7
p-m.). HR, BP and cardiac autonomic nervous system activity were continuously measured
under both experiments. Maximal and minimal HR values, amplitude and phase lags at
workload top and bottom were measured in each triangular exercise cycle. T30 was
calculated on the basis of HR decrease rate from R-R intervals for 30 sec after exercise.
Double Product (DP) was calculated by multiplying systolic BP (SBP) and HR. HR, SBP
and DP at 20% VO.max and bottom of workload exercise in the morning was significantly
lower than the same workload exercise in the afternoon (p<<0.05). However, at 60%
VO:max and workload top, HR showed no significant differences under both conditions.
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The DP (relative resting value) at 60% VO.max and workload top of morning exercise
was significantly higher than that of afternoon (p<{0.05). The amplitude of morning
exercise was also significantly higher than that of afternoon (p<<0.05). The T30 of
morning exercise was significantly lower than that of afternoon (p<<0.05). HR and BP
responses during morning exercise might be enhanced by increased cardia
parasympathetic nervous system modulation in the morning, high intensity exercise in the

morning should therefore be avoided.

Key words: circadian rhythms, gradually increasing and decreasing workload exercise,
heart rate response, blood pressure, double product
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Table 1 Characteristics of subjects at resting.
subjects  hight body weight HR(bpm) In HF SBP(mmHg) DBP(mmHg) DP(mmHg - bpm)
M A M A M A M A M A
a 174.0 66. 4 58.4 64.9 6.51 5.86 115.0  119.0 68.0 71.0 67.1 77.2
b 170.0 72.8 52.9 54.3 7.82 7.66 120.0 132.0 55.0 77.0 63.5 71.7
c 172.0 82.0 58.4 67.3 593 5.40 108.0  116.0 64.0 62.0 63.0 78.1
d 170.0 63.6 70.0  75.9 6.41 6.41 118.0 117.0 57.0 66.0 82.6 88.8
e 167.0 45.8 8l.4 86.3 6.56 6.32 108.0  127.0 63.0 69.0 87.9 109.6
f 170.0 59.6 60.7 70.5 6.21 584 128.0  123.0 81.0 71.0 77.7 86.8
g 170.0 68. 4 72.5 74.4 6.43 6.50 126.0  132.0 65.0 79.0 91.3 98.3
h 173.0 66.0 64.3 70.7 7.09 7.03 112.0  113.0 66.0 67.0 72.0 79.9
i 182.0 67.0 55.6 58.9 6.78 6.78 112.0 118.0 61.0 57.0 62.3 69.5
mean 172.0 65.7 63.8 69.2% 6.64 6.37% 116.3 121.9% 64.4 68.8ns. 742 B84.4%
SD +4.3 +9.8 +9.2 +9.5 +0.55 =0.67 +7.3 +7.0 +7.5 *6.9 +11.2 =13.0
% : in the morning vs in the afternoon; p <0.05
M: in the morning, A: in the afternoon
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Figure 1 Comparison of physiological parameters between exercise in the morning and exercise in the afternoon

during steady state workload exercise.
a. heart rate b. blood pressure

c. double product d. relative double product (relative value for resting value) e. In HF
O :exercise in the morning, @ :exercise in the afternoon
% . exercise in the morning vs exercise in the afternoon; p <0. 05
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Figure 2 Comparison of physiological parameters between exercise in the morning and exercise in the afternoon
during gradually increasing and decreasing workload exercise.

a. heart rate b. blood pressure

c. double product d. relative double product (relative value for resting value) e. In HF
O :exercise in the morning, @ :exercise in the afternoon
% : exercise in the morning vs exercise in the afternoon; p <0.05
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Figure 3 Comparison of amplitude of heart rate response between exercise in the morning and exercise in the

afternoon.

a. during steady state workload exercise b. during gradually increasing and decreasing workload c.

relative value for steady state workload

[ :exercise in the morning, M : exercise in the afternoon
¥ : exercise in the morning vs exercise in the afternoon; p <0.05
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Figure 4 Comparison of T30, heart rate and In HF between exercise in the morning and exercise in the

afternoon.

a. T30 b. heart rate during sitting recovery for 1min. c. In HF during sitting recovery for 1min. d. heart
rate during supine recovery for 10min. e. In HF during sitting recovery for 1min.

[, O :exercise in the morning, ll, @ :exercise in the afternoon

% : exercise in the morning vs exercise in the afternoon; p <0. 05
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