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ABSTRACT

Introduction: It is established that continuous aerobic training reduces post-exercise blood pressure,
known as hypotension post-exercise. Traditional ergometers such as treadmills and cycle ergometers are
commonly used as resources for training. However, they are expensive and this limits access to the gene-
ral population. An alternative is to use elastic resistance running. However, it is not known whether the
application of a high-intensity interval training session, with elastic resistance, presents favorable post-
-exercise acute hemodynamic responses. Objective: To describe and compare the hemodynamic responses
in the recovery of an interval training session performed on the treadmill and with elastic resistance per-
formed at the same intensity. Methods: Four healthy adults (24.25 + 2.75 years old) performed a session
of high-intensity interval training on a treadmill and another session with elastic resistance at 85% of
VO, _, with an interval of one week between them and a control situation. Before and after the sessions,
hemodynamic variables were monitored for 60 minutes: systolic blood pressure, diastolic blood pressu-
re, heart rate, stroke volume, cardiac output, and peripheral vascular resistance monitored by infrared
photoplethysmography (Finometer). Results: Interval training with elastic resistance decreased systolic
blood pressure and peripheral vascular resistance concerning the control day. Comparing the protocols,
only elastic resistance caused post-exercise hypotension (p < 0.05), for up to 40 minutes. Conclusion: The
protocol with elastic resistance promoted post-exercise hypotension for SBP and reduced peripheral vas-
cular resistance..

Keywords: high intensity interval training; post-exercise hypotension; hemodynamic monitoring.

RESUMO

Introducio: Esta estabelecido que o treinamento aerébio continuo reduz a PA no pés-esforco, conhecido
como hipotensdo pés-exercicio. Ergdmetros tradicionais como esteiras e cicloergdmetros sio comumente
utilizados como meio de treinamento. Eles sdo caros e isso limita o acesso a populacdo em geral. Uma al-
ternativa é o uso da corrida com resisténcia elastica. Entretanto nao se sabe se a aplicacio de uma sessao
de treinamento intervalado de alta intensidade, com resisténcia elastica, apresenta respostas hemodina-
micas agudas favoraveis pos-exercicio. Objetivo: Descrever e comparar as respostas hemodinimicas na
recuperacao de uma sessdo de treinamento intervalado realizada na esteira e a com resisténcia eldstica
realizadas na mesma intensidade. Métodos: Quatro adultos (24,25 + 2,75 anos) saudaveis executaram uma
sessao de treinamento intervalado de alta intensidade na esteira ergométrica e outra sessio com resis-
téncia elastica a 85% do VO, . , com intervalo entre eles de uma semana e uma situacao controle. Antes e
apos as sessoes, foram monitoradas as variaveis hemodinimicas por 60 minutos: pressdo arterial sistolica,
pressio arterial diast6lica, frequéncia cardiaca, volume sist6lico, débito cardiaco e resisténcia vascular pe-
riférica monitorados por fotopletismografia por infravermelho (Finometer). Resultados: O treinamento
intervalado com resisténcia elastica apresentou resposta hemodinimica aguda significativa com a queda
da pressio arterial sistolica e da resisténcia vascular periférica em relacio ao dia controle. Comparando
os protocolos, apenas a resisténcia elastica causou hipotensao pos-exercicio (p < 0,05), por até 40 minutos.
Conclusido: O protocolo com resisténcia elastica promoveu hipotensio pos-exercicio com queda da pres-
sdo arterial sistolica acompanhada de redugio da resisténcia vascular periférica.

Palavras-chave: treinamento intervalado de alta intensidade; hipotensdo pods-exercicio; monitoramento hemo-
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Introduction

The regular practice of physical exercises exerts positive effects on the car-
diovascular, neuromuscular, and respiratory systems [1]. For patients in clinical con-
ditions, they are even more effective or act synergistically with drug treatment, mi-
nimizing the negative clinical effects of some diseases [2]. High-intensity interval
training (HIIT) is a modality that has gained prominence, as it presents evidence
that it is a time-efficient therapy to improve the cardiometabolic health profile of
individuals with or without risk of metabolic disease, even in the absence of weight
loss [3]. HIIT is characterized by repeated “near maximal” efforts (e.g., > 90% HR__ or
> 85% VO, ) and periods of active or passive recovery [4]. Different HIIT protocols
are presented in the literature and advocated to promote benefits in physical fitness
[5] and health [6,7]. However, these studies are limited to the ergometers use, such as
treadmills and bicycles, which are equipped with limited access to the general popu-
lation, and this can reduce adherence.

A presented proposal by our group was the interval exercise practiced in the
form of brisk walking or running with elastic resistance by older women [8]. In this
study, favorable acute effects of post-exercise hypotension (PEH) and glycemic con-
trol were observed in recovery for up to 60 minutes (min).

Investigating immediate responses to exercise recovery is important, as this
information can describe a state of vulnerability [9] when there is no recovery of he-
modynamic variables at a normal pace, as is the case of heart rate (HR) recovery [10],
or a substantial drop in diastolic blood pressure (DBP) that can reduce myocardial
perfusion [11]. On the other hand, recovery is a phase of opportunity to enhance the
stimuli imposed by physical effort, culminating in autonomic adjustments that fa-
vor the reduction of peripheral vascular resistance (PVR) and systolic blood pressure
(SBP) [9]. HIIT also seems to be more favorable, in terms of hypotensive response,
than continuous moderate-intensity training, as it has a higher post-exercise exces-
sive oxygen consumption (EPOC) and a higher rate of accumulated heat [12]. This
response may favor the reduction of SBP and, consequently, the systolic volume (SV)
for thermal regulation [12]. Furthermore, it is a type of effort that promotes greater
vascular shear stress during exercise that is associated with better vascular adapta-
tions, increasing arterial compliance, for example [13-15].

HIIT has been a highly acclaimed method to promote physiological adapta-
tions beneficial to health, but incremental tests that used elastic resistance indicate
a change in the characteristic of muscle contraction, as it requires a strength com-
ponent and even a more exacerbated eccentric phase of contraction [16]. This more
intense request of the muscular system by the elastic resistance can interfere with
the hemodynamic responses to the exercise [17], causing a more exacerbated PEH by
adding the mechanical and metabolic effects of the exercise [18]. Therefore, it is ne-
cessary to clarify whether the elastic resistance application combined with cardiores-
piratory work, as in high-intensity interval training with elastic resistance (EL-HIIT),
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presents a more exacerbated acute hypotensive response than HIIT on a treadmill.

Therefore, the objective was to describe the pressure and hemodynamic res-
ponse after a single session of EL-HIIT compared to traditional HIIT performed on a
treadmill.

Methods

This is a cross-sectional study, supplementary to the OBHIIT project (Obesi-
ty Research in High-Intensity Interval Training), registered in PRPPG n° 93906/2019.
The project was approved by the Ethics Committee for Research with Human Beings
of the Federal University of Espirito Santo (CAAE n° 09109319.2.0000.5542). All par-
ticipants were informed of the risks and benefits of the research and consented to
participate by signing the informed consent form (TCLE).

Sample

The characteristics of the participants are presented in Table 1. There were
four participants (3 men and 1 woman), healthy young people (BMI > 18 and < 25
kg-m), aged between 18 and 35 years, physically active (> 150 min/ week of physical
exercise), free of cardiometabolic diseases and without declared use of dietary su-
pplements or anabolic steroids. Participants were selected through invitations and
disclosures on social networks. All were assessed by a physician before inclusion in
the survey. In addition, they answered a questionnaire to assess signs and symptoms
of disease, use of medication, family history of chronic non-communicable diseases,
and characterization of the level of physical activity (IPAQ, short version).

Table I - Characteristics of the participants

Age (years) 24.25 £ 2.75
Body mass (kg) 77.00 +7.48
Stature (m) 1.77 + 0.09
BMI (kg/m?) 24.61 + 0.49
SBP rest (mmHg)* 131.9 +12.2
DBP rest (mmHg)* 77.78 +9.91

Data presented as mean + Standard Deviation. BMI = Body Mass Index; SBP = Systolic Blood Pressure;
DBP = Diastolic Blood Pressure. *Values referring to the control

Anthropometric Assessment and Body Composition

Body mass and height were measured using a digital anthropometric scale
and a one-millimeter precision stadiometer (Marte Cientifica, L200, Sao Paulo) with
a maximum capacity of 210 kg and sensitivity of 50 g. All procedures were performed
by the same evaluator.
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Experimental procedures

Each participant visited the Exercise Physiology laboratory (LAFEX/NUPEM/
UFES) on 4 occasions with intervals of at least 1 week (Figure 1). The visits consis-
ted of Cardiopulmonary Exercise Test (CPET) and medical anamnesis (day 1), Cardio-
pulmonary Exercise Test with Elastic Resistance (CPET) (day 2), and HIIT or EL-HIIT
session (days 3 and 4) organized in a randomized way. Before and after the HIIT and
EL-HIIT sessions, the hemodynamic variables SBP, DBP, HR, SV, PVR, and Cardiac Ou-
tput (CO) were collected. Before the procedures of the first or second week, the BP
was measured in the Finometer® for 60 minutes to have the reference of the control
day.

,,,,,,,,,,,,,,

Cardiopulmonary
Exercise Test -

---------

A\ ]
\ /+ Finometer ) 10x1min at 85% VO2max
,_ . Control 1 : =
T ! 1min passive break
Week1 " -
~\ / \
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| |
Week 2 i(;/ \ E / week 4

Randomized between
week 1 or week 2

Week 3

10x1min at 85% VO2max

' Incremental Test with 1min passive break

Elastic Resistance

Figure 1 - Experimental study procedures

Pre-assessment care and guidance

Participants were instructed not to perform physical activities the day before
and on the day of the test, to eat two hours before the stress tests, to present themsel-
ves with appropriate clothing for the tests to be performed, not to drink any energy
drink (coffee or others) on the day of the assessments and not to show up for the
assessments with symptoms that may be associated with COVID-19.

Cardiopulmonary Exercise Test (CPET)

In a silent, air-conditioned room (21 and 24°C), blood pressure (BP) was me-
asured following the recommendations of the 2020 Brazilian Guidelines on Arterial
Hypertension [19]. The participants were instructed on the procedures for carrying
out the test, which included: remaining breathing normally; not using the handrail
of the treadmill as a support during the test, unless necessary; requesting interrup-
tion of the test, in case of chest pain or any other discomfort that prevents the con-
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tinuation of the test. The test was performed on a motorized treadmill (Inbra Sport
Super ATL, Porto Alegre, Brazil) following an individualized ramp protocol, aiming at
a duration between 10 and 12 min. The speed was gradually increased until the in-
dividual reached exhaustion. Participants started at a 4 km/h warm-up (3 min) with
increments of 1 km/h every minute, with a 1% incline.

The ventilatory variables were measured using a metabolic gas analyzer (Cor-
tex Metalyzer 3B model, Germany), with breath-by-breath collection, and then 20-se-
cond averages were calculated and analyzed using the Metasoft program. The Cortex
unit was calibrated by the closed-loop method, using calibration gas (original 16%
0, and 5% CO, cylinder, supplied by the manufacturer). To identify the test as maxi-
mum, we analyzed the following criteria: a) voluntary exhaustion; b) Maximum HR
attained of at least 90% of that predicted by age (220-age); c) respiratory exchange
ratio equal to or above 1.05 [20]. The VO, was extracted between the highest values
of the final 30 seconds of the test.

a;

Elastic Resistance Cardiopulmonary Exercise Test (EL- CPET)

The EL-CPET environment was the same as previously described for CPET, as
well as the procedures for measuring BP. All participants were instructed about the
test procedures. The EL-CPET was performed on a rubberized mat marked with 11
lines of 5 cm thick and separated by spaces of 30 cm between one and the other. The
rug measures 4.50 m high x 1.00 m wide. Lines painted in different colors (white and
black) comprise stages 1 to 10 (Figure 2). Two meters of silver elastic tubing (®Thera-
-band Tubing, Malaysia) was used, wrapped in an eyelet, and fixed by a steel cable to
a stainless steel support bar.

The protocol was explained and familiarized before running the session. The
belt was adjusted at the height of the iliac crest, allowing the participant to run fo-
rward and backward, changing stages with constant feedback from the researchers.
After a 3 min warm-up, the test consisted of gradual increments every 1 min. During
the test, participants were encouraged to follow the rhythm emitted by a metronome
(Cellphone application - ®Cifraclub). They were encouraged to maintain a rhythm
of 180 bpm during warm-up and 200 bpm in the following stages. If the individu-
al reached the last stage and did not become exhausted, 10 bpm were added until
exhaustion. Ventilatory variables and oxygen consumption (VO,) were measured as
described in CPET. This test was proposed by Gasparini-Neto et al.[16].
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4,50 meters

WU =Warm Up; S = stage. Warming up (0) and eight gains (E1 to E8) - 60 cm between steps, intersper-
sed with black and white colors. Rubberized mat with a length of 4.50 meters, marked with 11 lines
(0-10) - 30 cm between lines.

Figure 2 - Schematic model of a mat for incremental testing with elastic resistance

HIIT session on treadmill

Initially, the participant remained at rest in the lying position (dorsal decubi-
tus) for 10 min and 60 min post-exercise for each measurement of the hemodynamic
variables. Soon after, the mask was adjusted for ventilatory measures. Ten series of
exercises lasting one minute were performed at 85% of the VO, determined in CPET,
with a passive interval of one minute between series, protocol 10 x 60s: 60s — adapted
from Little et al. [5]. All were verbally encouraged during the effort.

EL-HIIT session

Initially, the volunteer remained at rest in the lying position (dorsal decubi-
tus) for 10 min and 60 min post-exercise for each measurement of the hemodynamic
variables. Soon after, the mask was adjusted for ventilatory measures. Ten series of
exercises lasting one minute were performed, prescribed at 85% of the VO, _deter-
mined by the EL-CPET (according to the stage of the mat corresponding to 85% of the
VO, ), and one minute of passive interval between the series, protocols 10 x 60s: 60s
- adapted from Little et al. [5].

Hemodynamic analysis

In a quiet room with low lighting, participants lay on a stretcher. After a
5-min rest in the supine position, BP monitoring was performed using infrared pho-
toplethysmography with a Finometer® monitor (Finapres Medical System, BV Nether-
lands) on a control day, and on two more days, before and after the training session
(10 min at rest and 1 hour after exercise, lying down). BP was measured on the right



Rev Bras Fisiol Exerc 2022;21(6):352-364

arm due to the positioning of the room and equipment, certified to be positioned at
heart level, as recommended by the equipment itself. For the acquisition of pressure
curves, the cuff was placed on the middle finger, which takes into account the age,
body mass, height, and gender of the participant. To calculate the post-exercise he-
modynamic differences between the protocols, the net effect of exercise was calcula-
ted as the difference between the responses in the exercise and the control situation
[(post-exercise BP - pre-exercise BP) - (post-control BP - BP pre-control)] [21]. For
the analyses, the variables presented in the software (Beat Scope® software) were
considered: Systolic Blood Pressure (SBP), Diastolic Blood Pressure (DBP), Heart Rate
(HR), Systolic Volume (SV), Cardiac Output (CO) and Peripheral Vascular Resistance
(PVR).

Statistical analysis

Data are presented as mean = standard deviation and tested for normality
using the Shapiro-Wilk test. All data were tabulated and double-checked by inde-
pendent researchers. For effect size (ES), Cohen’s d was used [22], classified as: < 0.49
small effect; 0.50 - 0.79 moderate effect; 0.80 - 1.29 large effect; > 1.30 very large effect
[22]. To analyze the differences in hemodynamic parameters, a two-way ANOVA of
repeated measures with post hoc Bonferroni correction (time points vs. protocols)
was used. The software used for static analysis was IBM/SPSS v. 20.0. p < 0.05 was
considered.

Results

Table II presents the CPET and EL-CPET parameters applied before the pro-
tocols. The load corresponding to the percentage of 85% of HR _ was used for the
prescription of training sessions.

Table II - Maximum parameters of cardiopulmonary tests

Variables CPET EL- CPET
VO,  (mlkg'min™) 46.50 + 7.14 42.88 +5.84
HR _ (bpm) 203.25 + 7.72 200.00 * 4.55
RER 1.06 + 0.04 1.05 £ 0.02

Data presented as mean =+ standard deviation. HR = Maximum heart rate; RER = Respiratory ex-
change ratio; CPET = Cardiopulmonary treadmill exercise test; EL- CPET = Cardiopulmonary resistan-
ce exercise test; VO, = Maximum oxygen consumption

Hemodynamic response: comparison with the control group

The values obtained during the control compared to the post-exercise ones
are presented in Table III. After the EL-HIIT session, the SBP presented a decrease in
relation to the control at 20 min (12.7%), 30 min (11.8%), and 40 min (7.1%), with very
large ES (1.70, 1.72, and 0.82, respectively). DBP was lower only at 30 min (5.2%) of EL-
-HIIT with large ES (0.81). HR showed higher values at 20 min (35.7%), 30 min (29.4%),
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40 min (19.1%), 50 min (21.2%), 60 min (16.4%), and 70 min (13.4%) with large and very
large ES (1.17, 2.00, 1.28, 1.71, 1.43, and 1.09, respectively). SV exhibited higher values
at 20 min (6.3%), 30 min (4.8%), and 50 min (4.2%) post-exercise, with large ES (1.13,
0.88, and 0. 88, respectively). CO values were higher at 20 min (22%), 60 min (11.3%),
and 70 min (13.2%) with large ES (1.11, 0.94, and 1.21, respectively), and in the 30th
(11.6%), 40th (9.3%), and 50th (11.6%) minutes, the CO tended to increase in relation
to the control, with a moderate ES (0.64, 0.57, and 0 .75, respectively). PVR decreased
from 20 min (24.7%) to 30 min (13.6%), and at 50 min (9.6%), 60 min (8.3%), and 70 min
(7.9%) with ES from very large to large (1.46, 0.87, 0.90, 1.02, and 1.16, respectively);
and at 40 min (10.4%) with moderate ES.

Table III - Acute physiological responses after sessions

Time SBP DBP HR CcO PVR
(min) (mmHg) (mmHg) (bpm) (1/min) (dyne-s-cm®)
CONTROL
20 131.9+12.2  77.78+9.91 70+8.33  329.13+15.42 6.24+0.88 1286.17 + 295.39
30 136.8+7.6  79.81+6.04 68+11.16 329.38+14.08 6.38+0.87 1282.76 + 262.14
40 133.3+12.2  78.88+9.74 68+9.98  321.65+39.63 6.21+0.81 1306.37 +315.03
50 132.6 +12.8  76.07 + 6.15 66+8.53  333.49+11.88 6.04+0.42 1281.76 + 113.11
60 137.1 £ 15.2 78.49 +5.77 67 £9.39 328.33 +14.36  6.01 £ 0.35 1319.44 + 84.21
70 133.4+13.4 78.72 £ 5.00 67 +£10.18 329.33 £+18.17 5.81 +£0.45 1366.80 + 70.10
80 136.8 + 14.7 80.67 £ 6.06 70 £9.74 323.39 £+ 15.22 5.96 + 0.55 1361.48 + 101.41
EL-HIIT
20 115.2 £ 10.3"1  73.87 +4.04M 95+ 12.09" 308.30+25.77" 7.61 +1.80" 968.94 + 196.37"*
30 120.6 £ 13.2"1  75.62 +5.88" 88+ 11.86"% 313.67 +25.53' 7.12+£1.67M 1107.66 + 195.56"
40 123.9 £ 14.0  76.07 + 4.25°% 81 +13.12" 319.25 £23.645 6.79+1.43M 1170.58 + 216.46M
50 122.4+17.4M 7457 +4.855 80 +10.20"" 319.41 +23.16" 6.74 +1.46M 1159.15 + 190.91"
60 128.3+17.3M  78.02 £5.01° 78 +8.32VF  320.58 £21.16°5 6.69 £ 1.121  1209.27 + 153.86%
70 132.0+17.95 79.78 +6.41° 76 + 8.74% 323.67 £19.66° 6.58 +0.93" 1258.98 + 134.23"
80 132.7 £19.45 80.09 + 6.79° 73 +9.45°5 326.28 +18.99° 6.28 £1.08° 1335.01 + 201.19°
HIIT
20 132.9+8.75 82.46 + 5.90M 85+ 14.57V" 303.91+30.39" 7.10+1.67M 1188.26 +241.21°
30 132.2 +10.9M  80.71 + 7.31° 80+ 12.46" 311.54+28.09" 6.78+1.67° 1232.18 + 283.39°
40 134.9 £ 9.1° 80.70 + 7.80° 75 +9.47¢ 314.89 + 23.72°%  6.61+1.525 1267.37 + 297.425
50 135.6 £ 5.5° 81.45 + 6.24% 70 + 8.77M 316.16 + 17.25"  6.12 +1.325 1377.25 + 313.46°
60 137.8 +5.0% 82.57 £9.86™  71+11.14° 316.05+20.73M 6.10 + 1.36° 1408.78 + 400.94°
70 140.8 +13.2M  84.02 £ 9.53¢ 73 +9.70M 316.59 +17.76" 6.21 + 1.09M 1381.87 + 254.05°
80 141.0 +9.78 86.06 + 9.82M 70 + 8.90° 319.17 +18.31° 5.89+1.275 1509.86 + 397.80M

Data presented as mean + standard deviation. CO = Cardiac Output; HR = Heart Rate; DBP = Diastolic
Blood Pressure; SBP = Systolic Blood Pressure; PVR = Peripheral Vascular Resistance; Effect size compared
to control day, where S = small <0.49; ™ = moderate > 0.50 - 0.79; | = large > 0.80 - 1.29; "' = very large > 1.30;
SV = Systolic Volume

In HIIT, SBP showed a reduction of (3.4%) and (5.5%) at moments 30 and 70
min after exercise with moderate ES (0.57 and 0.64, respectively) (Table III). DBP re-
mained higher at minutes 50 (7.1%) and 70 (6.7%) with large ES (1.00 and 0.80, respec-
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tively); and at 20 min (6%), 60 min (5.1%) and 80 min (6.7%) with moderate ES (0.59;
0.10 and 0.10, respectively). HR remained elevated at minutes 20 (21.4%), 30 (17.6%),
and 40 (10.3%), with ES ranging from large to very large (1.45; 1.17 and 0.83, respec-
tively); and at minutes 50 (6%) and 70 (9%) moderate ES was observed (0.53 and 0.68,
respectively). The SV showed higher values at 20 min (7.7%), 30 min (5.4%), 50 min
(5%), and 70 min (3.9%), a large ES (1.20; 0. 92; 1.06 and 0.81, respectively). CO and PVR
did not differ compared to the control moment.

Post-exercise hemodynamic differences between EL-HIIT and HIIT

SBP (Fig. 3 - A) was significantly lower (p = < 0.05) in EL-HIIT at 20 min (p =
0.021), 30 min (p = 0.012), and 40 min (p = 0.035), showing differences in mmHg of
11.43, 10.93, and 4.15, respectively. For DBP (Fig. 3 - B), there was no statistical diffe-
rence between the protocols. CO values (Fig. 3 - C) were lower in EL-HIIT at 60 min
with a difference of 0.56 L/min (p = 0.022) and a downward trend at 70 min (p = 0.054).
HR (Fig. 3 - D) tended to remain higher in EL-HIIT at 30 min (p = 0.059), 40 min (p =
0.053), 50 min (p = 0.055), 60 min (p = 0.059), and 80 min (p = 0.053). For PVR (Fig. 3 -
E), the EL-HIIT modality was significantly different from HIIT (p = 0.009), showing
differences (dyne-s-cm5) with reductions of 212.75 in 20 min (p = 0.005), 70.62 at 30
min (p = 0.003), and 18.13 at 50 min (p = 0.008).
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Figure 3 - Post-exercise hemodynamic differences between EL-HIIT vs. HIIT protocols
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Discussion

This study aimed to describe and compare post-exercise hemodynamic res-
ponses in normotensive healthy young subjects submitted to two different HIIT pro-
tocols. We noticed that EL-HIIT presented a more evident acute hemodynamic res-
ponse, with a drop in SBP and PVR and maintenance of high HR and CO, compared to
the control situation in effect size. While for HIIT, only high HR and SV were obser-
ved in relation to the control.

Comparing the post-exercise hemodynamic response between the protocols,
the main findings were that a single session of EL-HIIT caused a reduction in SBP
during 40 min post-exercise, as well as for CO and PVR, compared to HIIT, with no
effect on DBP, HR, and SV. This is the first study that observed PEH using EL-HIIT as
a means of exercising, including the gold standard method usage of blood pressure
analysis by infrared photoplethysmography.

The PEH presented in our findings corroborates the results that have been
previously observed in young individuals after an exercise session. Angadi et al. [23]
monitored BP in recreationally active young people for 3 hours and observed a lon-
ger-lasting PEH (4 mmHg reduction in SBP) after long HIIT performed on a cycle
ergometer close to the maximum (90-95% HR__) compared to continuous exercise
(75-80% HR__ ). Dantas et al. [24] reported that a single low-volume HIIT session (10
x 1min at 100% of maximum treadmill speed interspersed with 1 min of recovery) was
able to reduce SBP (3 to 5 mmHg) during the first 5 hours post-exercise in normoten-
sive men. Thus, it is observed that there is favorable evidence in the literature for the
post-exercise hypotensive response in young people who perform HIIT sessions on
the treadmill or the cycle ergometer. On the other hand, our results broaden the view
on exercise with elastic resistance since it seems to potentiate PEH, which is linked
to a pronounced decrease in BP [25]. However, our results are only evidence to start
exploring the topic since this is a pilot study, and it was not possible to reproduce the
PEH observed in traditional HIIT reported in previously published studies.

The main novelty of this study was to show that EL-HIIT caused a more pro-
nounced hypotensive response compared to HIIT in four young, healthy normotensi-
ve individuals of both sexes. Our findings also show a possible relationship with the
drop in PVR, which only happened in the EL-HIIT modality. The reduction in vascular
resistance seems to be one of the main hemodynamic variables that determine PEH
[12,26,27]. The reduction in systemic vascular resistance can be caused by sustained
post-exercise vasodilation in the lower limbs [26]. The occurrence of this phenome-
non is mediated by complex interactions between local [28] and neural [27] vasodila-
tor mechanisms, such as the re-establishment of the baroreflex, which, through sym-
pathoinhibition, will decrease the sympathetic flow leading to vasoconstriction and
activation of histamine receptors resulting in sustained vasodilation and helping to
reduce vascular resistance [14]. However, there is no information about the associa-
ted mechanisms of PEH promoted by EL-HIIT. Thus, further studies are needed to
clarify its post-exercise hemodynamic responses.
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Another factor that may be related to the more evident hypotensive response
is the mechanical demand exerted during exertion. Stavres et al. [18] reported that
concentric exercise provided greater PEH in healthy young men and women, com-
pared to eccentric exercise, probably due to metabolic stress combined with work.
Therefore, it is speculated that the type of effort generated running back and forth
performed in EL-HIIT may cause greater vascular shear stress due to increased blood
flow toward the active muscle after EL-HIIT vs. HIIT, which has been associated with
better vascular adaptations [13,15] and consequently strength-related benefits [16].
More studies should objectively explore the strength component after the different
protocols.

The present study also expands the tool options for prescribing physical
exercise in healthy young men and women. Pressure response after a single exercise
session is considered a simple predictive clinical resource to manage training pres-
criptions [9]. Based on our findings, it is possible to speculate that in the EL-HIIT mo-
dality, individuals will be more responsive to the stimulus [26] to obtain greater as-
sertiveness in the training prescription. However, these are still speculative findings.

Despite the promising results of this study, some limitations need to be men-
tioned. First, the study was carried out with only four healthy young people, which
prevents extrapolations to other age groups and hypertensive and pre-hypertensive
individuals. Therefore, studies with larger sample sizes, with other publics and age
groups, are necessary. Second, hemodynamic variables were obtained over a short pe-
riod (80 min), so further investigations should assess responses over longer periods.
Finally, even though there were guidelines for individuals not to practice physical ac-
tivity the day before the sessions, nor to drink energy drinks, we did not assess these
factors objectively. On the other hand, our findings pave the way for new hypotheses
and studies that use elastic resistance as a physical exercise tool.

Conclusion

EL-HIIT promoted PEH with a drop in SBP accompanied by PVR. These fin-
dings suggest EL-HIIT may be a new tool for exercising in healthy young men and
women with beneficial effects on the cardiovascular system.
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