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The Effect of Acute Aerobic Exercise on Central Blood Pressure Reactivity to
Sympathetic Activation in Healthy Adults: A Randomized Crossover Trial

Min Jeong Cho', Young Woo Kim', Jeong In Kwon', Hyun Jeong Kim', Sae Young jae"2

’Department of Sport Science, University of Seoul, 2Graduate School of Urban Public Health, University of Seoul, Seoul, Korea

Purpose: Acute aerobic exercise has been shown to attenuate brachial blood pressure (BP) reactivity to sympathetic
activation, though whether it also attenuates central BP reactivity remains unclear. We tested the hypothesis that
an acute bout of aerobic exercise would attenuate central BP reactivity to sympathetic activation.

Methods: In a randomized crossover design, 15 healthy adults (23+0 years and 23+1 kg/mz) completed two ftrials;
(1) acute aerobic exercise (30 minutes at 60% of heart rate reserve) and (2) sitting as a time control prior to the
cold pressor test (CPT) in a randomized order. During the CPT, a hand was submerged up to the wrist in an iced
water bath (4°C) for 3 minutes. Heart rate and brachial and central BP were measured at baseline, during and
after the CPT.

Results: Heart rate, and brachial and central BPs increased similarly during the CPT in both trials and returned
to baseline after CPT (time effect, p<0.05). However, brachial systolic BP reactivity to the CPT was attenuated
in the acute aerobic exercise trial compared to control trial (interaction effect, p<0.05). In addition, the magnitude
of central systolic BP reactivity during the CPT was less increased in the acute aerobic exercise trial (4 19.8 mmHg)
versus in the control trial (424.6 mmHg) (p=0.017).

Conclusion: These findings demonstrated that acute aerobic exercise attenuated both brachial and central BP
reactivity to the sympathetic activation, suggesting that aerobic exercise may have a favorable effect on central
BP reactivity to the sympathetic activation in young adults.
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Table 1. Characteristics of subject (n=15)
Variable Value

Age (yr) 23.0+£0.5
Height (cm) 173.0+£2.0
Weight (ka) 68.9+3.3
BMI (kg/m®) 22.6+0.7
Body fat (%) 21.7+1.8
SBP (mmHg) 112.94£2.3
DBP (mmHg) 72.3+1.6
Resting HR (beats/min) 61.3+1.9

Values are presented as meanzstandard error of mean.
BMI: body mass index, SBP: systolic blood pressure, DBP:
diastolic blood pressure, HR: heart rate.
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Table 2. Effects of acute aerobic exercise on cardiovascular reactivity during CPT and recovery

Recovery p-value
Variable Trial Baseline CPT
30 sec 120 sec Time Trial Interaction

HR (beats/min) AE 73+3 7543 702 69+2 <0.001 0.001 <0.001
CON 5742 68+3 5842 5942

bSBP (mmHg) AE 113+2 130+4 118+3 114+2 <0.001 0.704 0.043
CON 110£2 13243 116+3 1156+2

bDBP (mmHg) AE 73£2 9043 78+2 72+2 <0.001 0.817 0.071
CON 72+1 9242 76+2 74+2

cSBP (mmHg) AE 9842 11744 103+3 98+2 <0.001 0.377 0.054
CON 9742 120£3 103£3 100£2

cDBP (mmHg) AE 74+2 9243 79+2 7442 <0.001 0.931 0.207
CON 73%1 9342 77+2 752

Values are presented as meanzstandard error of mean.

CPT: cold pressor test, HR: heart rate, AE: aerobic exercise, Con

blood pressure, bSBP: brachial SBP, bDBP: brachial DBP, cSBP:
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Fig. 2. Blood pressure reactivity and recovery in response to cold pressor test (CPT). CPT is calculated as the change
of (A) brachial systolic blood pressure (bSBP), (B) brachial diastolic blood pressure (bDBP), (C) central SBP (cSBP), and
(D) central DBP (cDBP) from during CPT to baseline. Rec-30 and Rec-120 are calculated as the change of bSBP, bDBP,
cSBP, and cDBP from during recovery (30 sec and 120 sec) to baseline. *p<0.05 compared to aerobic exercise (AE).
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