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UP TO 80% OF PATIENTS ARE NOT REACHING
GUIDELINE-RECOMMENDED LDL-C GOALS WITH
AVAILABLE LIPID-LOWERING THERAPIES™-3

Dear Doctor,

Despite being treated with available lipid-
lowering therapies, patients’ LDL-C remains
high.1-3 A retrospective cohort study including
>14,000 ASCVD patients found that up to 80%
of patients had LDL-C 270 mg/dL, a level which
exceeds new guideline-recommended goals.2

Is an additional treatment option needed
to complement current oral lipid-lowering
therapies?

IF YOUR PATIENT’S LDL-C

REMAINS HIGH, IT’S TIME TO THINK
DIFFERENTLY AND ACT DIFFERENTLY

FIND OUT MORE
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ASCVD, atherosclerotic cardiovascular disease; CKD, chronic kidney disease; EAS, European Atherosclerosis Society; ESC, European Society of Cardiology;
IS, ischaemic stroke; LDL-C, low-density lipoprotein cholesterol; MI, myocardial infarction; PAD, peripheral arterial disease.
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Low- and moderate-intensity aerobic exercise acutely reduce
blood pressure in adults with high-normal/grade | hypertension
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1 | INTRODUCTION

Abstract

The aim of the study is to compare the acute effects of low- and moderate-intensity
aerobic exercise on post-exercise blood pressure in active adults with high-normal/
grade | hypertension. Thirteen physically active adults (67.0 + 8.7 years) randomly
completed two aerobic exercise sessions of 30 minutes at low (30% heart rate re-
serve [HRres]) and moderate (60% HRres) intensity. Blood pressure was assessed pre-
session and every hour until 3 hours after. Systolic blood pressure decreased after
both exercise intensities without significant differences between sessions at 1 hour
after the session (30%: -10.0 + 12.6% vs 60%: -11.4 + 12.7 mm Hg, P > .05). Three
hours after the 60% session, the systolic blood pressure remained significantly lower
than baseline (139.9 + 12.9 to 129.3 + 11.9 mm Hg, P < .05), but without significant
differences between sessions. No relevant changes were observed in diastolic and
mean blood pressure. In conclusion, a single session of aerobic exercise acutely re-

duces systolic blood pressure in active adults with high-normal/grade | hypertension.

differences’ and others showed that untrained subjects present
a greater BP decrease than trained subjects.!® Therefore, this

The global burden of arterial hypertension was projected to rise from
918 million adults in 2000 to 1.56 billion in 2025.* Hypertension is
a major, modifiable risk factor for serious health conditions, such as
heart failure, and cardiovascular and cerebrovascular acute events.?

Regular physical exercise has been widely recognized as an im-
portant strategy to control blood pressure (BP) in individuals with
hypertension.>* The reduction in BP observed after a single ses-
sion of exercise, that is post-exercise hypotension, showed a strong
positive correlation with the chronic reduction in BP observed after
8 weeks of exercise training’; suggesting that the acute decrease in
BP may be linked to long-term adaptations to exercise.®

The studies in older adults are scarce, and there is a lack of
studies in active hypertensive individuals. In addition, controver-
sial results have been described regarding BP response depend-

7,8

ing on the intensity of the exercise”® or physical fitness status of

the subjects (trained or untrained), as some studies showed no

study aims to compare the acute effects of two aerobic exercise
intensities (low and moderate) on post-exercise BP in adults with
high-normal BP/essential grade | hypertension and regular exer-

cise participation.

2 | METHODS
2.1 | Study design

This is a cross-over, repeated-measures study. Each participant com-
pleted two randomly assigned experiments (aerobic exercise at 30%
and 60% of the heart rate reserve (HRres). The order of the experi-
ments was randomized using a sealed, opaque, envelope. BP was
measured before and after the acute experiments, and at every hour

until 3 hours post-exercise. Both experiments were conducted at the
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same time of day (between 08:30 and 10:00 am) to account for di-
urnal variation in BP, separated by a minimum of 48 hours to avoid
acute exercise effects, and completed within 2 weeks of the begin-

ning of the study participation.

2.2 | Participants

Physically active adults (age = 45 years old) with regular participation
in an aerobic exercise training program (5 x 60 minutes sessions/
wk) for at least 12 months, and high-normal BP or essential grade
| arterial hypertension11 were recruited in a community exercise
program. Both genres were included because the transient reduc-
tion in BP after exercise does not appear to be affected by genre.12
Exclusion criteria: changes in hypertensive medication in the pre-
ceding 3 months, peripheral arterial disease, lung disease, cancer, or
any other contraindication to exercise. The local review board ap-
proved the study; written informed consent was obtained, and all
procedures were conducted in accordance with the Declaration of
Helsinki.

2.3 | Procedures

Potential participants of a community exercise program were asked
to participate. Those who agreed to participate received detailed
explanations about the procedures, monitoring techniques, and ap-
paratus, and visited the laboratory three times. On the first visit, the
participants were introduced to the study protocol, procedures, and
equipment for home BP self-assessment; then, clinical history, medi-
cation, body weight and height, resting office BP, and heart rate (HR)
were assessed as recommended.!* On the second and third visits,
participants completed two randomly assigned exercise sessions,
one at an intensity of 30% of the HRres and the other at 60%. To
calculate the HRres, the theoretical maximum HR was calculated
using the formula of Tanaka: 208 bpm - (age x 0.7). Each exercise
session lasted 40 minutes, that is, 5 minutes of warm-up, 30 minutes
of aerobic exercise on a treadmill, and 5 minutes of cool-down. HR
(HR monitor) and levels of exertion (ie, Borg scale) were monitored
during exercise sessions.

Blood pressure was self-assessed, with the participants seated,
using a digital automatic BP monitor (Mé; Omron Healthcare Co.)
at rest 10 minutes before the exercise sessions, after the session
(with supervision), and at 1, 2, and 3 hours (at home) after the end
of the exercise session. Subjects were instructed to perform their
habitual daily activities, to assess BP in a quiet room (replicating the
conditions of the assessment previous to exercise) following the rec-
ommended procedures11 and register the BP values in a standard-
ized datasheet. In brief, participants were seated comfortably in a
quiet environment for 5 minutes before BP and HR measurements.
The measurements were performed with the right arm, relaxed, on a
table at heart level. Three measurements were made at intervals of

1 minute; the average of the last two measurements was recorded.

All subjects were asked to avoid strenuous exercise on the 48 hours
before the visits and to have a light breakfast, without any stimu-
lants (coffee, tobacco, and alcohol), no less than 2 hours before the
start of the sessions. All subjects maintained the same antihyperten-

sive treatment during the study period.

2.4 | Statistical analysis

Data were analyzed using IBM SPSS Statistics 20 (IBM Corporation).
The normality of the data distribution was tested with the Shapiro-
Wilk test. Absolute values and BP change (BP delta [A] = BP post-
exercise — BP pre-exercise) are reported as mean + SD values. To
examine the effect of the exercise intensity on BP, a repeated-
measures analysis of variance (30%/60% session x pre-exercise/
post-exercise/1 h post-exercise/2 h post-exercise/3 h post-exercise)
was used to compare results between sessions over time (ses-
sion x time). When a significant interaction was observed, post hoc
mean comparisons were performed. Paired sample t tests were per-
formed to compare BP values between exercise sessions at baseline
and at each time point after exercise. P < .05 was considered to be

significant.

3 | RESULTS

Overall, participants (n = 13) were 67.0 + 8.7 years old (weight:
64.6 + 9.3 kg; height: 1.63 + 0.11 m; BMI: 24.1 + 2.3 kg/mz) and
mostly women (n = 8, 61.5%). Six participants (46.2%) were classi-
fied as high-normal BP and seven as grade | hypertension (53.8%).
Six (46.2%) participants were on medication (angiotensin converting
enzyme inhibitor, 66.7%; diuretics, 66.7%; and angiotensin Il recep-
tors blockers, 33.3%).

There were no differences between sessions at baseline in SBP
and mean BP, but diastolic BP was slightly lower before the 60%
session (P =.023) (Table 1).

There was a significant effect of time in SBP (P =.034), and an in-
teraction between time and exercise condition (P = .026). Systolic BP
decreased after exercise in both sessions of exercise, although the
pattern of response differed across time, that is, the decrease in sys-
tolic BP was significant immediately after the 30% protocol and this
effect lasted until 2 hours post-exercise, whereas after the 60% pro-
tocol the systolic BP decreased significantly 1 hour after the session
and remained below the baseline values until 3 hours post-exercise
(Table 1, Figure 1). However, no differences were found between
protocols at any time point after the exercise bout (Table 1). In addi-
tion, no interaction was observed between time, exercise condition,
and antihypertensive medication (P = .718).

Significant differences were observed across time (P =.039), but
no interaction between time and exercise sessions in diastolic BP
(P=.607) (Table 1). Diastolic BP increased immediately after the 60%
exercise protocol (P = .018), but values returned to baseline after

1 hour. No significant changes were observed between sessions in
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diastolic BP changes at 1, 2, or 3 hours post-exercise (Table 1). In
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self-measurement of BP at home instead of ambulatory BP moni-
toring could be seen as a limitation. However, a recent study indi-
cated that adults self-monitoring their BP at home showed greater
adherence both to a supervised and unsupervised exercise, com-
pared with those that did not use BP self-monitoring.'® Third, in
the present study we cannot conclude about post-exercise hypo-
tension, as the formula used to assess the difference between BP
levels pre- and post-exercise (post-exercise BP - pre-exercise BP)
does not cover possible changes in BP that can occur independently
of exercise (eg, circadian effects).!® To determine post-exercise hy-
potension, a control session should be included. In addition, our
sample was composed by participants with different characteris-
tics (eg, sex and antihypertensive medication); although normoten-

sive and hypertensive subjects present an acute reduction in blood

pressure after exercise, the decrease is dependent on the pre-exer-
cise levels of blood pressure.

In conclusion, the results of this study suggest that a single ses-
sion of aerobic exercise acutely reduces BP in active adults even at
low intensities of aerobic exercise. These results add evidence sup-
porting the importance of physical activity as a nonpharmacological
tool to control hypertension in this population. Even a low-intensity
aerobic exercise session, which could be more easily tolerated by
some older adults with hypertension, promoted an immediate bene-
fit, and could be considered when aiming to control BP.
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