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Ambulatory blood pressure adaptations to
high-intensity interval training: a randomized
controlled study

Jamie J. Edwardsa,�, Katrina A. Taylora,�, Christian Cottama, Navazh Jalaludeenb,
Damian A. Colemana, Jonathan D. Wilesa, Rajan Sharmac, and Jamie M. O’Driscolla,c

Objective: Hypertension remains the leading cause of
cardiovascular disease and premature mortality globally.
Although high-intensity interval training (HIIT) is an
effective nonpharmacological intervention for the
reduction of clinic blood pressure (BP), very little research
exists regarding its effects on ambulatory BP. The aim of
this study was to measure alterations in ambulatory and
clinic BP following HIIT in physically inactive adults.

Methods: Forty-one participants (22.8�2.7 years) were
randomly assigned to a 4-week HIIT intervention or control
group. The HIIT protocol was performed on a cycle ergometer
set against a resistance of 7.5% bodyweight and consisted of
3�30-s maximal sprints separated with 2-min active
recovery. Clinic and ambulatory BP was recorded pre and
post the control period and HIIT intervention.

Results: Following the HIIT intervention, 24-h ambulatory
BP significantly decreased by 5.1 mmHg in sBP and
2.3 mmHg in dBP (P¼0.011 and 0.012, respectively),
compared with the control group. In addition, clinic sBP
significantly decreased by 6.6 mmHg compared with the
control group (P¼0.021), with no significant changes in
dBP and mean BP (mBP). Finally, 24-h ambulatory diastolic,
daytime sBP, mBP and dBP, and night-time sBP and mBP
variability significantly decreased post-HIIT compared with
the control group.

Conclusion: HIIT remains an effective intervention for the
management of BP. Our findings support enduring BP
reduction and improved BP variability, which are important
independent risk factors for cardiovascular disease.

Keywords: ambulatory blood pressure, blood pressure,
blood pressure variability, high-intensity interval training

Abbreviations: ABPM, ambulatory blood pressure
monitoring; BP, blood pressure; BPV, blood pressure
variability; HIIT, high-intensity interval training; HR, heart
rate; mBP, mean blood pressure; MICT, moderate-intensity
continuous training; PP, pulse pressure; RPP, rate pressure
product

INTRODUCTION

H
ypertension, characterized as a chronic elevation
in resting arterial blood pressure (BP), is the lead-
ing attributable risk factor for cardiovascular

disease and all-cause mortality [1,2]. Globally, hypertension
is estimated to affect 1.13 billion people and due to its
asymptomatic nature, this figure may be significantly
underestimated [3,4]. Given that the use of hypertensive
medication has considerable economic burden, is often
associated with undesirable side-effects and appears to
only be efficacious in approximately 50% of patients, it is
imperative that effective nonpharmacological approaches
are utilized to tackle the current hypertension crisis [5,6].

The current global physical activity guidelines recom-
mend a minimum of 150 min of moderate-intensity or
75min of vigorous-intensity exercise per week, with the
inclusion of strength training twice per week [7]. Although
the benefits of such exercise on BP are well established,
adherence to these guidelines is alarmingly low [8]. Thus,
establishing novel exercise modes which promote better
adherence while achieving significant reductions in BP is
crucial to global health.

High-intensity interval training (HIIT) is a highly practi-
cal, time-efficient exercise modality which typically
involves short bouts of maximal intensity work separated
with appropriate recovery periods. HIIT has previously
been demonstrated to produce significant reductions in
resting arterial BP, with the magnitude of reductions com-
parable with traditional moderate-intensity continuous
training (MICT) [9,10]. Specifically, a recent meta-analysis
[10] reported statistically significant reductions in sBP and
dBP of 6.3 and 3.8 mmHg respectively, with no significant
difference to the reductions observed in the MICT group
(�5.8 sBP and �3.5 dBP). Although this provides strong
evidence for the efficacy of HIIT, there are clear gaps in the
current literature. Particularly, this meta-analysis identified
an insufficient number of HIIT studies (two) utilizing an
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ambulatory BP monitoring (ABPM) technique and were
therefore compelled to exclude such methodology from the
analysis [10]. This is detrimental as ABPM is recognized as a
more reliable measure of BP through its increased preci-
sion, elimination of observer bias and its eradication of
potential ‘white-coat hypertension’ [11]. In addition, ABPM
provides information regarding BP variability (BPV) and
nondipping, which are important independent predictors
for cardiovascular risk [12,13]. Therefore, the aim of the
current study is to investigate the ambulatory BP responses
to a short-term HIIT intervention in a cohort of physically
inactive adults. We hypothesize that a 4-week randomized
HIIT intervention will statistically significantly reduce clinic
and ambulatory BP compared with a control group.

METHODOLOGY

Participant population and ethical approval
Forty-four volunteers were recruited; however, three par-
ticipants dropped out prior to baseline testing, leaving a
final study population of 41 (20 males and 21 females). All
participants were healthy (22.8� 2.7 years), but physically
inactive (self-reported in accordance with the current
guidelines) [7], were within the normal resting BP range
[14] and reported no previous history of cardiovascular
disease.

Through stratifying the randomization on sex, partici-
pants were assigned into the 4-week HIIT intervention or
control group [15]. This research study conformed to the
Declaration of Helsinki principles, and was approved by
the Canterbury Christ Church Universities Ethics Commit-
tee. All participants completed and signed informed con-
sent prior to testing.

Blood pressure measurements
All participants were required to fast for at least 4 h and
refrain from alcohol and caffeine consumption 24-h before
testing, whilst maintaining normal dietary and circadian
routines throughout the study and each phase of testing.

Participants attended a temperature-controlled labora-
tory for baseline BP screening using an automated oscillo-
metric BP monitor (Dinamap Pro 200 Critikon; GE Medical
Systems, Freiburg, Germany). Resting sBP, dBP and mean
BP (mBP) from the brachial artery were recorded as an
average of three measures separated by 5-min following 15-
min of seated rest in accordance with current guidelines
[16].

ABPMs were acquired pre and post the HIIT intervention
and control period over 24-h using a commercially available
and validated oscillometric sphygmomanometer measured
at the brachial artery (Welch Allyn 6100 ambulatory BP
monitor; Welch Allyn Inc., Skaneateles Falls, New York,
USA). An appropriately sized cuff was set to inflate at 20-
min intervals between 0600 and 2200 h and every 30-min in
the remaining time period. Data were analysed for the
entire 24-h period, as well as separately for daytime
(0800–2200 h) and night-time (2400–0600 h) periods [17].
Acceptable recordings were determined by at least 14
successful measurements during daytime hours and at least
seven measurements at night-time [18]. All participants

confirmed that they had slept during the specified night-
time period. During the 24-h measurement, participants
were asked to perform usual daily activities, but were
prohibited from exercise. All BP readings were stored on
the device during the measurement period and were then
transferred to a computer for evaluation (Welch Allyn
Cardio Perfect Workstation Software for Windows; Welch
Allyn Inc.). The average real variability of ambulatory sBP,
mBP and dBP were calculated to determine BPV as
described in previous research [19].

High-intensity interval training intervention
The HIIT intervention was performed over 4-weeks, with
participants attending the laboratory for training (group
sessions) three times per week. The exercise protocol was
performed on a Wattbike cycle ergometer (Wattbike Ltd,
Nottingham, UK), and was based on a Wingate test proto-
col. Participants performed a 5-min steady state warm-up,
followed by 3� 30-s maximum effort sprint intervals, each
separated by 2min of active recovery. Participants were
asked to perform 2–3, 5-s high-revolution spins during their
warm-up period to ensure they were familiarized with the
pedalling speed requirement of the Wingate test. Resistance
during the sprint intervals was calculated at 7.5% of the
individuals body mass. Following the 4-week intervention
period, post-HIIT laboratory assessments were performed
48h after the final HIIT session to avoid any residual effects
of postexercise hypotension. During the control period,
participants were requested to maintain their usual routine
and daily activities and adherence to this was confirmed
prior to laboratory assessment.

Sample size estimation
A reduction of 5mmHg in sBP from resting and ambulatory
measures is considered clinically significant [20]. Based on
instrument coefficient of variation (3–3.4%) from resting BP
measures (Dinamap BP monitor) in our laboratory, a sam-
ple size of 20-participants in each group has 80% power to
detect this difference with a two-sided P less than 0.05. We
estimated a dropout rate of between 5 and 10% leading to
an overall sample size of 44 participants.

Statistical analysis
All data was analysed using a statistical package for social
sciences (SPSS V22.0, release version for windows; SPSS
Inc., Chicago, Illinois, USA). Continuous variables are pre-
sented as mean� SD unless stated otherwise. Analysis of
covariance was performed, which used baseline values as
covariates to assess whether changes in resting and ambu-
latory BP parameters following both intervention and con-
trol group was influenced by the initial resting values. All
data was assessed using two-tailed analysis and was
reported as statistically significant when P less than 0.05.

RESULTS
Participants randomized to the intervention group (n¼ 21)
completed a total of 12 training sessions during the 4-week
study period. Adherence to the exercise sessions was 100%
for all participants with no withdrawals.

Edwards et al.

342 www.jhypertension.com Volume 39 � Number 2 � February 2021



 Copyright © 2020 Wolters Kluwer Health, Inc. All rights reserved.

Resting office blood pressure
Following the 4-week HIIT intervention, there was a sig-
nificant reduction in resting sBP (�6.6 mmHg) compared
with the control group (�1.2 mmHg, P¼ 0.021). However,
there were no significant differences in resting dBP, mBP or
pulse pressure (PP) in either the HIIT or control groups
(Table 1).

Ambulatory blood pressure
As shown in Table 2, 24-h sBP, mBP and dBP significantly
decreased following the HIIT intervention (�5.1 mmHg,

P¼ 0.011; �3.1 mmHg, P¼ 0.002; and �2.3 mmHg
P¼ 0.012, respectively), compared with the control group.
Figure 1 illustrates the 24-h BP responses following the HIIT
and control period. The reduction in sBP resulted in a
significant reduction in 24-h rate pressure product (RPP)
following HIIT (�473.6 mmHg bpm, P¼ 0.025) compared
with the control group.

For daytime ambulatory BP, there was a significant reduc-
tion in sBP (�3.7mmHg, P¼ 0.032) and dBP (�2.8mmHg,
P¼ 0.046) compared with the control group; however, there
were no significant changes in daytime mBP. For night-time

TABLE 1. Participant characteristics and clinic blood pressure pre and post high-intensity interval training and control period

Control, n¼20, mean�SD HIIT, n¼21, mean�SD

Pre Post Pre Post

Weight (kg) 74.3�15.9 74.2�15.7 73.9�14.4 74.3�15.0

BMI (kg/m2) 24.9�4.5 24.8�4.4 23.4�3.2 23.5�3.4

BSA (m2) 1.87�0.22 1.87�0.23 1.84�0.22 1.84�0.23

Resting sBP (mmHg) 120.9�9.6 119.7�10.9 121.2�10.3 114.6�8.8a

Resting mBP (mmHg) 88.6�7.6 88.8�9.3 87.8�8.4 85�6.3

Resting dBP (mmHg) 69.9�7.4 69.9�8.8 69.5�10.8 66.1�5.9

Resting PP (mmHg) 51.2�8.6 49.7�7.9 51.7�12.3 48.5�8.34

Values are presented as mean� SD; HIIT, high-intensity interval training; mBP, mean blood pressure; PP, pulse pressure.
aIndicates a statistically significant (P<0.05) difference in the pre to post change value between control and HIIT intervention group.

TABLE 2. Ambulatory blood pressure results pre and post high-intensity interval training and control period

Control, n¼20 HIIT, n¼21

Pre Post Pre Post

24-h ambulatory BP
sBP (mmHg) 122.8�13.4 121.9�13.6 121.7�13.4 116.6�9.88a

mBP (mmHg) 83.1�5.8 83.4�5.1 80.3�6.1 77.2�5.6a

dBP (mmHg) 63.3�6.2 64.1�5.9 62.9�4.6 60.6�5.2a

HR (bpm) 67.9�9.3 67.6�9.2 62.9�10.1 63.3�9.3

PP (mmHg) 59.4�7.9 57.7�6.5 61�11.5 58.9�8.6

RPP (mmHg bpm) 8343�1338.3 8244.9�1119.1 7699�1303.4 7225.4�1096.4a

Day ambulatory BP 0800–2200 h
sBP (mmHg) 125.4�9.5 126.5�9.4 124.4�10.1 120.7�9.2a

mBP (mmHg) 84.4�6.9 84.7�6 83.3�6.8 81.7�6.8

dBP (mmHg) 63.7�6.8 64.1�6.1 63.6�5.2 60.8�6.5a

HR (bpm) 69.8�9.2 69.4�9.4 65.1�10.5 65.8�9.7

PP (mmHg) 61.8�6.8 62.7�7.9 61.1�7.2 59.8�7

RPP (mmHg bpm) 8802.4�1499.8 8820.2�1425.1 8138.9�1425.5 8119.7�1431.9

Night ambulatory BP 0000–0600 h
sBP (mmHg) 113.5�14.6 113.3�14.1 112.7�13.9 105.9�10.1a

mBP (mmHg) 68.9�12.2 69.4�7.9 70.2�5.2 67.3�4.8a

dBP (mmHg) 51.6�5.7 52.1�6.8 51.5�3.4 51.0�4.4

HR (bpm) 61.3�12.2 61.9�10.9 55.2�9.5 56.9�9.2

PP (mmHg) 63.5�11.2 62.2�11.1 61.4�12.5 56.8�9.3

RPP (mmHg bpm) 6982.7�1636.8 7059.8�1303.7 6258.2�1382.1 6190.9�1075.2a

24-h ambulatory blood pressure variability
sBP (mmHg) 13.6�4.5 13.57�3.8 12.7�3.3 11.9�3.5

mBP (mmHg) 13.6�2.6 13.1�2.5 11.3�2.8 10.4�2.9

dBP (mmHg) 12.1�2.8 12.4�2.5 10.8�2.6 9.9�2.8a

Day ambulatory blood pressure variability
sBP (mmHg) 13.2�4.7 13.6�4.2 11.5�2.7 9.9�3.2a

mBP (mmHg) 12.7�3.1 11.7�2.9 10.4�2.8 8.8�2.7a

dBP (mmHg) 12.2�3.1 11.4�2.7 10.4�3.5 8.7�2.6a

Night ambulatory blood pressure variability
sBP (mmHg) 11.5�6.3 13.76�6.3 12.2�5.7 8.9�3.4a

mBP (mmHg) 9.5�3.8 10.4�2.8 8.4�3.6 7.4�3.1a

dBP (mmHg) 8.6�3.3 8.9�2.8 7.5�3.5 7.1�3.1

Values are presented as mean� SD; BP, blood pressure; HIIT, high-intensity interval training; HR, heart rate; mBP, mean blood pressure; PP, pulse pressure; RPP, rate pressure product.
aIndicates a statistically significant (P<0.05) difference in the pre to post change value between control and HIIT intervention group.

High-intensity interval training and ambulatory blood pressure
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ambulatory BP, there was a significant reduction in sBP
(�6.8mmHg, P¼ 0.001), and mBP (�2.9mmHg,
P¼ 0.016), but no significant changes in dBP, compared
with the control group. Figure 2 demonstrates daytime
and night-time BP responses following the HIIT and control
period. The reduction in night-time ambulatory sBP resulted

in a significant reduction in 24-h night-time RPP following
HIIT (�67.3mmHgbpm, P¼ 0.035) compared with the con-
trol group. Mean hourly sBP, mBP and dBP pre and post-
HIIT intervention are displayed in Fig. 3.

Following the 4-week intervention, 13 control partici-
pants were classified as dippers preintervention and
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FIGURE 1 Mean sBP (a), mean blood pressure (b) and dBP (c) change values following control (closed circles) and high-intensity interval training (open circles) conditions.
Note: Error bars indicate SEM; �Significant (P<0.05) difference in the control and high-intensity interval training change value.
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FIGURE 2 Mean daytime systolic (a), daytime mean (b), daytime diastolic (c), night-time systolic (d), night-time mean (e) and night-time diastolic (f) blood pressure change
values following control (closed circles) and high-intensity interval training (open circles) conditions. Note: Error bars indicate SEM; �Significant (P<0.05) difference in the
control and high-intensity interval training change value.
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14 participants postintervention. Of the HIIT group, nine
participants were classified as dippers preintervention and
11 participants postintervention. There was no significant
difference in the proportion of dippers following HIIT
compared with the control group.

Blood pressure variability
As presented in Table 2, following the HIIT intervention,
24-h diastolic BPV significantly decreased (�0.9,
P¼ 0.032), whereas there were no significant changes
in systolic or mean BPV compared with the control group.
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mean blood pressure; (c) ambulatory dBP.
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In addition, there were significant decreases in systolic
(�1.6 mmHg, P¼ 0.023), mean (�1.57 mmHg, P¼ 0.027)
and diastolic (�1.7 mmHg, P¼ 0.037) daytime ambulatory
BPV, and a significant decrease in systolic and mean night-
time ambulatory BPV (�3.3 mmHg, P¼ 0.008 and
�1 mmHg, P¼ 0.003, respectively) compared with the
control group. However, there was no significant reduc-
tion in night-time diastolic BPV compared with the
control group.

Heart rate, pulse pressure and body mass
No significant differences were recorded in heart rate (HR)
or PP in 24-h, daytime, or night-time ambulatory measure-
ments for the HIIT intervention compared with the control
group. In addition, there was no significant change in
body mass in following HIIT compared with the control
group.

DISCUSSION
The present randomized controlled study demonstrated
significant reductions in 24-h ambulatory sBP, mBP and
dBP of�5.1,�3.1 and�2.3 mmHg, respectively, as well as
a significant reduction in clinic sBP of�6.6 mmHg follow-
ing 4-weeks of HIIT compared with a control group. A
decrease of this magnitude is considered clinically signifi-
cant and similar to the BP reducing effects observed using
drug monotherapy [21]. Although the results compliment
many studies that have reported the beneficial effects
of HIIT on resting office BP, ABPM provides valuable
information regarding the continued BP response over
the 24-h period, which is crucial in understanding the
chronic BP-lowering effect of any intervention. In accor-
dance with previous meta-analysis evidence, the magni-
tude of 24-h ambulatory BP reduction following our HIIT
intervention is comparable with other ambulatory BP
reducing exercise interventions including traditional
MICT [22,23]. Importantly, such results are associated with
statistically significant reductions in the risk of cardiovas-
cular disease and all-cause mortality [24,25]. This is fun-
damental as ABPM has been reported to provide superior
prognostic information regarding cardiovascular risk
compared with office or home BP, thus enhancing the
implications of such results [26].

In general, the ambulatory BP responses from this study
support the findings from previous research in this limited
evidence base; however, the primary differences are cen-
tred around the magnitude of reduction. Specifically, pre-
vious evidence [27] reported significant reductions
(P< 0.001) in 24-h ambulatory BP by a substantial
12mmHg sBP and 8mmHg dBP following a 12-week HIIT
intervention. In addition to the prolonged intervention
duration (8 weeks longer), the increased magnitude of
BP reduction observed in their study may be linked to
the cohort recruited being Stage 2 hypertensive (>140/
90mmHg), as similar antihypertensive interventions have
reported greater reductions in groups with higher baseline
BP values [27,28]. This is potentially due to a lower thresh-
old of BP response, where it cannot be decreased further
below its homeostatic clinical level without producing a
mechanistic response to prevent hypotension [29].

Separately, the observed differences in the magnitude of
BP response can be potentially linked to the differences in
HIIT protocol. Our study incorporated a time-efficient
Wingate protocol, whereas previous research commonly
utilize protocols employing prolonged work periods, as
highlighted in intervals of 4-min [27]. Although the optimal
HIIT protocol is yet to be established, these separate find-
ings provide support for HIIT as a flexible training modality,
which can be successfully applied through various effective
protocols. Regardless of these methodological differences,
the limited number of studies investigating the effects of
HIIT on ambulatory BP have reported similar results to
ours, thus reinforcing the role of HIIT in the management of
BP [29–32].

Although complex, the mechanisms whereby BP is
reduced following HIIT must involve a change in cardiac
output (CO) and/or total peripheral vascular resistance as
the two determining factors of arterial pressure. Typically,
the mechanisms following HIIT have been primarily asso-
ciated with changes in peripheral vascular resistance due to
reports of a significant decrease in BP without accompa-
nying decreases in CO [33]; which tends to be supported by
the unchanged HR results of the current study. In addition,
previous research [33] reported no significant changes in
cardiac dimensions or left ventricular (LV) ejection fraction
following HIIT, which further supports this concept.
Despite no likelihood of any change in CO, significant
improvements in systolic and diastolic LV mechanical adap-
tations were reported, which affirms the value of HIIT on
cardiac health [33].

Our results also show a significant reduction in RPP,
which is a noninvasive indices of myocardial oxygen con-
sumption. This reduction in RPP following the 4-week HIIT
intervention suggests a reduction in myocardial workload,
which may improve myocardial efficiency as well as have
important long-term clinical implications regarding cardiac
health and thus cardiovascular risk [34]. Conversely, our
results show no significant changes in PP, which is a known
indicator of arterial stiffness. However, this result is proba-
bly not surprising when considering the population
recruited in this study were young, and arterial stiffness
generally increases linearly with increasing age. As such,
the measured cohort are less likely to evidence a decline in
vascular function, and thus have a limited capacity for
change. Conversely, as opposed to arterial stiffness, previ-
ous evidence has shown stroke volume to be a significant
independent contributor to clinic and 24-h PP in young,
healthy participants through the expression of a hyperki-
netic state, potentially explaining the nonsignificant change
in our study [35–37].

In addition, we found significant reductions in daytime
sBP (�3.7 mmHg) and dBP (�2.8 mmHg) as well as night-
time sBP (�6.8 mmHg) and mBP (�2.9 mmHg), but not
dBP. These substantial reductions in night-time ABP are
potentially important as nocturnal BP is a significant risk
factor for mortality and cardiovascular morbidity in both
normotensive and hypertensive populations [38]. Particu-
larly, sleeping sBP should be more than 10% lower than
daytime sBP which is termed ‘dipping’ [39]. Despite the
observed reductions in night-time sBP and mBP, there was
no significant difference in proportion of dippers following
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HIIT compared with the control group, thus limiting the
implications of such findings.

Blood pressure variability
To our knowledge, this is the first study to measure the
chronic effects of HIIT on BPV. Increased variability in BP
over a 24-h period is well established for its role as a
prognostic marker for health, independent of mean BP
values [40]. Our results show a significant reduction in
daytime (sBP, mBP and dBP), night-time (sBP and mBP)
and diastolic 24-h BPV; however, a nonsignificant reduction
in 24-h systolic and mean BPV. Although further research is
required, these results may have prognostic importance.
Specifically, previous evidence has reported significant asso-
ciations between increased daytime BPV and early develop-
ment of atherosclerosis [41], target organ damage [42] and
cardiovascular and stroke mortality [43], thus providing
implications for these reductions. As BP is typically at its
peak during waking hours, these reductions in daytime
variability suggest an improvement in BP regulation in
response to daily activities. The mechanisms responsible
for reductions in BPV remain inconclusively understood;
however, fluctuations of BPover the course of 24-h generally
reflect central and autonomic modulation and arterial elas-
ticity [44]. This is supported in previous evidence [33] which
reported a significant increase in total power spectrum of HR
variability with a significant decrease in the R–R low-fre-
quency/high-frequency ratio following a 2-week HIIT inter-
vention, indicating enhanced cardiac autonomic modulation
with increasedparasympathetic activity parallel to decreased
sympathetic activity; which are understood to play a role in
the regulation of short-term BPV [33,44,45]. Despite our PP
results, the effect of HIIT on vascular health are well estab-
lished, with meta-analysis evidence reporting greater vascu-
lar function adaptations followingHIIT comparedwithMICT
[46]. Although complex, these enhanced vascular adapta-
tions have been linked to the promotion of greater shear
stress-induced nitric oxide bioavailability as a result of the
increased blood flow from such high-intensity exercise
[46,47]. However, further research is required to ascertain
the effects of exercise training on BPV and the mechanisms
underlying such adaptations.

Limitations
It is important to consider the limitations of this study. In
particular, this is a single-centre trial and all sessions of HIIT
were performed in a laboratory environment as a group.
Although this is beneficial for adherence and accurate
performance of the intervention, this potentially limits
the clinical implications of our results. In addition, as we
recruited a young normotensive population, it is unknown
if our findings have application to hypertensive and elderly
populations, highlighting the need for future research in
these groups. It is also important to consider the safety of
HIIT in hypertensive populations at greater cardiovascular
disease risk. Furthermore, using a traditional Wingate pro-
tocol, we applied the same resistance to both males and
females, which may be a suboptimal workload considering
sex differences [48–50]. Finally, power output produced
during the Wingate sessions was not recorded; therefore, it

is unclear if participants undertaking HIIT produced phys-
iological adaptations to generate greater power output
following the intervention.

In conclusion, the results of the current study further
support the role of HIIT in the management of BP, with
clinically significant reductions in ambulatory and resting
BP. These results are imperative due to the current inade-
quate evidence base surrounding the effects of HIIT on
ambulatory BP. To our knowledge, this is the first study to
investigate the effects of HIIT on BPV, with preliminary
findings showing important implications for cardiovascular
health. Future research into the long-term effects and
adherence to HIIT are crucial for establishing its use as a
prolonged nonpharmacological intervention for the man-
agement of BP.
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et al. Treatment efficacy of antihypertensive drugs in monotherapy or
combination: ATOM systematic review and meta-analysis of random-
ized clinical trials according to PRISMA statement. Medicine (Balti-
more) 2016; 95:e4071.

22. Sosner P, Guiraud T, Gremeaux V, Arvisais D, Herpin D, Bosquet L. The
ambulatory hypotensive effect of aerobic training: a reappraisal
through a meta-analysis of selected moderators. Scand J Med Sci Sport
2017; 27:327–341.

23. Way KL, Sultana RN, Sabag A, Baker MK, Johnson NA. The effect of
high Intensity interval training versus moderate intensity continuous
training on arterial stiffness and 24 h blood pressure responses: a
systematic review and meta-analysis. J Sci Med Sport 2019; 22:
385–391.

24. Hansen TW, Jeppesen J, Rasmussen S, Ibsen H, Torp-Pedersen C.
Ambulatory blood pressure and mortality: a population-based study.
Hypertens 2005; 45:499–504.

25. Hansen TW, Jeppesen J, Rasmussen S, Ibsen H, Torp-Pedersen C.
Ambulatory blood pressure monitoring and risk of cardiovascular
disease: a population based study. Am J Hypertens 2006; 19:243–
250.
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