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Abstract

Aim: Exercise as a modulator of circadian rhythm causes post exercise hypotension, the
magnitude and duration of this hypotensive effect is different depending on many situations,
including changing in the autonomic system. The purpose of this study is to evaluate the effect
of morning and evening exercise on circadian rhythm of heart hemodynamic and autonomic
variables. Methods: 8 young healthy man (mean 32 £ 3 years old) attended the laboratory in 3
different sessions and performed a HIIE consisting of 10 rep of 90% and 9 recoveries at 30%
of VOzmax in the morning (08:00) and evening (16:00) and a control. In all three sessions, 24hr
assessment of systolic, diastolic and mean blood pressure was measured every 15 min (day)
and every 45 min (night) and every 5 min for autonomic variables (nuLF, nuHF, nuLFHFR
and VLF). Findings: The results showed that the BP changes after exercise are visible to 19hr
and 20hr in morning and evening, respectively (p <0.01). The average changes in BP in sleep,
awake and 24hr assessment revealed that the BP is significantly lower after exercise compared
to control trial (p <0.01). In addition, 3 to 8 hours after exercise in the morning and 5 to 6 hours
after exercise at the afternoon, post exercise hypotension occurred (p <0.05). Conclusion: In
conclusion, exercise regardless of the performance time has a lowering effect on hemodynamic
variables. Furthermore, morning exercise had more impact on decreasing the BP during sleep,
while evening exercise had more impact on awake and 24hr BP.
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Extended Abstract

Background and Purpose

Hypertension is the most common cardiovascular risk factor related to morbidity
and mortality and its prevalence is increasing worldwide (1, 2). 24-h assessment
of blood pressure shows a circadian rhythm with two peaks; one in early
morningand one in the last hours of the day (3). Likewise, cardiovascular events
follow a regular rhythm with the most incidence in the early part of the day which
is related to the morning surge of blood pressure (4). Exercise as a modulator of
circadian rhythm causes post exercise hypotension (5-7), the magnitude and
duration of this hypotensive effect is differerent depending on many situations,
including changing in the autonomic system. The purpose of this study is to
evaluate the effect of morning and evening exercise on circadian rhythm of heart
hemodynamic and autonomic variables.

Materials and Methods

To conduct this study, 8 young healthy men (mean 32 + 3 years old) attended the
laboratory for the initial assessment of aerobic capacity and 1-RM. The subjects
were asked to fill out the consent form and refrain from participating in any
exercise activity, alcohol and caffeine consumption 24 hours before and during
the trial. After that, the subjects took part in 3 separated sessions for at least 3 to
4 days. They carried out 5 minutes of warm-up and an high intensity interval
exercise consisting of 10 rep of 90% VO:max and 9 recoveries at 30% of VOamax Iin
the morning (08:00) and evening (16:00) followed by 5 minuets of cool-down,
and a control session. In the control session, the subjects were asked to continue
their routine lifestyle. In the trials, after eating a specific snack (1 piece of oat
bread, a tablespoon of jam with a glass of water (130 kcal)) and wearing the blood
pressure and ECG holters, the subjects rested in a sitting position for 30 minutes.
Then, all the resting measurements were conducted. In all three sessions, systolic,
diastolic and mean blood pressure was measured every 15 min (day) and every 45
min (night) and every 5 min for autonomic variables (nuLF, nuHF, «nuLFHFR,
and VLF) for the 24 following hours. For analyzing the data, the evaluation of
data were averaged per hour. Then, to eliminate the effect of baseline values, the
differences from resting value were calculated (8). The Shapiro-Wilk test was
used to determine the normality of data and repeated-measure ANOVA test was
used to determine the difference between the three sessions. Besides, the paird
contrast is used as a post hoc test if it is needed. The data were analyzed using the
statistical software of SPSS version 23 and a two-way ANOVA (session x time)
with repeated measures used to compare the changes of all variables in the trials.

Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public License



149 Sport Physiology, Volume 14, No 54, 2022

In addition, to compare the data for sleep, awake and 24-hr assessments among
the trials, a repeated measures of ANOVA (one-way) was employed.

Findings

The results showed that the BP changes after exercise are visible to 19hr and 20hr
in morning and evening, respectively (p <0.01). The average changes in BP in
sleep, awake and 24hr assessment showed that the BP is significantly lower after
exercise compared to control trial (p <0.01). In addition, post exercise hypotension
occurred 3 to 8 hours after exercise in the morning and 5 to 6 hours after exercise
in the afternoon (p <0.05). The mean blood pressure showed a significant
difference in three sessions and the difference was significant for the control
session with morning activity at 3, 5, 6, 14, 17, 18 and 19 hours after exercise (p
<0.01). Comparison of control session with evening exercise was also significant
at 3, 5, 6, 10, 15, 16, 19 and 20 hours after exercise (p <0.01). Assessments of
sleep, awake and 24hr revealed that the mean blood pressure of control session in
comparison to morning session was significantly different in sleep time and
during 24hr, while control session compared to evening session was significantly
different in awake time an 24hr (p <0.01). The analysis of data for heart rate
showed a significant difference between the three sessions and this difference was
significant for the control session with morning activity at 1, 6, 8 and 15 hours
after activity (p <0.01), and the comparison of control session with evening
activity was also significant at 3, 16 and 19 hours after activity (p <0.01). The
sleep, awake and 24hr analysis showed that the heart rate of the control session
was significantly different from evening activity, as well as evening activity with
morning awake time and 24 hours comparisons (p <0.01). The statistical analysis
for nuLF, nuHF and nuLFHFR showed that the changes remained 20hr after
exercise regardless of the performance time. Furthermore, the results showed that
the VLF changes lasted to 22hr after afternoon session while it lasted to 6hr after
morning session.

Conclusion

In conclusion, exercise regardless of the performance time has a lowering effect
on hemodynamic variables. Furthermore, morning exercise had more impact on
decreasing the BP during sleep, while evening exercise had more impact on awake
and 24-hr BP. Besides, studies have shown that the lower level of VLF are related
to the morbidity and mortality. The findings of the present study revealed that
exercise activity significantly increased the amount of VLF in the morning and
evening compared to the control session, indicating the positive effects of exercise
in the risk of mortality. The study’s findings showed that morning activity leads
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to PEH and changes in hemodynamic factors (which was decreasing on average)
and these changes are significant up to 19 hours after exercise sessions compared
to the control. Therefore, it seems that exercise in the morning will not increase
the risk of cardiac events during the recovery time.

The Article Message

Based on the present study’s findings, exercise, regardless of the time, leads to a
decrease in hemodynamic variables and a autonomic modulation of the heart.
Additionally, exercise in the morning has a greater effect on lowering blood
pressure during sleep, while performing exercise in the evening leads to a greater
reduction in blood pressure during waking hours and 24 hours after exercise. Due
to the limitations of this study, including the lack of estimation of stress and
dietary intake, as well as considering the importance of the gender, future
researches need to be made more information about the other aspects of exercising
in different time of day and its pros and cons.
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Figure 2- Systolic blood pressure changes in evening exercise and control session
*: significant difference with next hour
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Figure 3- Diastolic blood pressure changes in morning exercise and control session
*: significant difference with next hour
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Figure 4-Diastolic blood pressure changes in evening exercise and control session
*: significant difference with next hour
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*: significant difference with next hour
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