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ABSTRACT

p.

Background: The High Intensity Interval Training (HIIT) has had space in social networks that disseminate its practice and also among
practitioners of physical exercises in a global way. Objective: To verify if the stimuli order (HIIT-RT or RT-HIIT) changes the acute
hemodynamic response. Methods: 10 young adult male participants aged between 18 and 30 years (24.7 £ 2.2). For the test protocols
the High intensity interval training (HIIT) and the conventional resistance training (RT) were performed in Cross-over using a Spinning
Exercise Bike in addition to the apparatus: Bench press; Leg Press; Pull down; Leg curl; Low Rower. The hemodynamic variables were
collected at rest, post-training, and 10', 20" and 30 'minutes of recovery. Results: A significant difference was found in HR and SBP at
the end of the training in the SBP and DBP variables there were significant differences in the 20' and 30" minutes and in the MAP there
was a significant difference in all recovery times with RT and HIIT higher post-workout and recovery values. Conclusion: The stimuli
order changes the acute hemodynamic response. When the orders were analyzed (HIIT-RT; RT-HIIT), the order that presented the best
results was HIIT-RT. It presented changes during exercise as they presented better post-training responses.
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BACKGROUND

The High Intensity Interval Training (HIIT) has
had space in social networks that disseminate its
practice and also among practitioners of physical
exercises in a global way®. HIIT is a training method
composed of brief periods of intense activity and
followed by passive rest intervals or less vigorous
activities of short duration and they are thus seen as
an effective alternative when compared to other
types of training due to the smaller volume, saving
time and bringing equal or better results, mainly in
the case of hemodynamic adaptations®. Curiel-
Regueros, Fernandez-Lucas and Clemente-
Suéarez® found in soldiers the increase in hearth
rate (HR) and lactate, the decrease of oxygen
saturation in the operational HIIT, using the low
volume protocol showed to be an efficient protocol.
The HIIT appears to be quite efficient also in relation
to the VO2zmax. According to Naves et. al.”Y), active
youths underwent HIIT training at the end of 8 weeks
were found positive results in relation to VOanax,
revealing that HIT brings benefits in
cardiorespiratory adaptations.

In the special groups a study using the low-
volume HIIT protocol in adults with type 1 diabetes
found elevation in heart rate, as well as in plasma
glucose levels in GH, lactate and catecholamines
where it was shown to be an effective exercise in
individuals belonging to this particular group
especially when done in afast ®. HIIT has also been
applied in cardiac rehabilitation and other coronary
diseases showing benefits to the cardiovascular

system influencing the improvement of variables
such as HR, Mean Blood Pressure, LDL, HDL,
VLDL, Glycemia and Improved Body
Composition®?. On the other hand RT brings with it
results and changes in most of the hemodynamic
and physiological responses if carefully and
carefully prescribed®. Some of these changes are
hypertrophy and increase of muscle strength,
alteration in body composition, hormone release and
neuromuscular alteration®, cardiac response and
blood flow®. Additionally to all changes resistance
training may still be used as an effective method to
minimize the injury risk, When comparing RT with
HIIT was found a greater change in HR lactate
during training and also increase in cortisol during
exercise and after a rest period showing to be
efficient in the issue of cellular wear and alteration
of homeostasis even if there was the same time
under tension in both®19,

Resistance training with load does not bring
many physiological changes but being done with
greater volume and lower overload brings about
greater physiological changes® and also alters
plasma lipids reducing the incidence of
cardiovascular diseases*V). Other studies show that
resistance training may be effective in treating
systemic arterial pressure since it has an acute
response reducing post-exercise levels. Thus the
present study aims to verify if the stimuli order (HIT
and RT or RT and HIT) changes the acute
hemodynamic response.
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METHODS
Procedures

This article focuses on a quantitative
crossover descriptive study. The sample was
selected for convenience and comprised 10
young adult male participants aged 18 to 30 years
(247 == 2.2). The study followed the
recommendations of resolution 466/2012 dealing
with ethical principles, and data preserved. As
inclusion criteria they could not present any
musculoskeletal problems that could interfere in
the application of the protocols and did not make
use of ergogenic resources that could interfere in
the hemodynamic variables. As exclusion
criterion were those individuals that after the
application of the Anamnesis and Questionnaires
were detected some problem that could interfere
in the collection of data, besides being excluded
from the sample, individuals, for some reason, did
not perform any of the research steps.

It was first adopted the contact with the
teacher in charge of the academy when the
research proposal was presented for the
respective authorization. Subsequently the
Coparticipant Term was sent to the responsible
person in order to formalize the execution of the
research. After these initial procedures a contact
was made with the students of the academy at
random and for convenience in the search of
volunteers to compose the respective sample.

Instruments

For the test protocols was used a Spinning
Ergometer Bike (LF-480, Lion®, Brazil). In
relation to the apparatus for Resistance Training
we used: Bench press; Leg Press; Pull down; Leg
Curl; Rowing Low, all Lion Fitness® equipment.
The following parameters were used for
hemodynamic: BP measurement (BP A100,
Microlife®, Brazil) for heart rate (HR) a frequency
(ESO55, Atrio®, Brazil) and for the oxygen
saturation (SaO;) an Oximeter (SB100, Mark
Rossmax®, Brazil).

Training protocol

The training was divided into two types of
stimuli: HIIT followed by TR and TR followed by
HIIT. The following procedures were adopted for
the development: a pilot test with two men who fit
the same age group and who were not part of the
sample. With the purpose of evaluating
hemodynamic responses at rest the participant
was instructed to arrive at the place 10 minutes
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before starting the data collection so that there
was adequate rest time and should remain seated
in a chair until the time of the beginning of the
evaluation.

Hemodynamic responses

In order to measure the heart rate (HR)
systolic blood pressure (SBP) and diastolic blood
pressure (DBP) the patients were seated in a
chair with their right arm on the table and the
answers were measured in the same arm in all
subjects every moment. With these values the
mean arterial pressure - MAP was calculated
according to the following formula: MBP = DBP +
[(SBP - DBP) / 3]. HR and SaO;, were measured
before blood pressure measurement. All
hemodynamic variables were collected at five
different moments: rest, post-training and at 10',
20" and 30 'minutes post-exercise.

HIT

For the determination of HIIT, the Maximum
Heart Rate — HR Max of the individual was first
calculated through the Ball State University
formula: Max HR = 209 - (0.7 x Age), in the
sequence the formula was used for Target
Training Zone, HR Training =% X (Reserve HR) +
HR Rest, where Reserve HR is the product of
(Max HR - HR Rest). The variable used to
standardize the HIIT intensity was the Training
Target Zone, and the percentages of training used
were 80% to 90%. HIIT was applied according to
Tabata’s protocol, which consisted of 8 Sprints of
20 seconds for 10 seconds of passive rest.

Resistence training (RT)

For the determination of conventional RT,
the estimated load was within the hypertrophy
zone where subjects were asked to do between 8
and 12 maximal repetitions and three sets of each
exercise with a two-second cadence in the
eccentric phase for one second in the concentric
phase and interval of one minute between sets.
The exercises of the Conventional Resistance
Training were alternated by follow-up, being they;
Bench press; Leg Press; Pull down; Leg curl; Low
Rower.

Data analysis

It was used SPSS software version 21.0, and
repeated measures ANOVA and a Student's t-test
were used to compare HIIT-TR and TR-HIIT. The
data was presented on mean and standar error. It
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was adopted the value of (p 0.05) for

significance level.

RESULTS

Figure 1 shows the values of hemodynamic
responses such as HR, SBP, DBP and MBP, in
order to identify the acute changes resulting from
Cross-over between HIIT-RT and RT-HIIT stimuli.

Analyzing figure 1, the significant difference
in HR (p = 0.006) at the post-training moment was
identified in the post-training period (p = 0.012),
20" (p = 0.004) and 30' (p = 0.052) respectively.
When analyzing the DBP, it was found a
significant difference in the rest period (p = 0.038),
and also in the recovery periods of 20 '(p = 0.002)
and 30" minutes (p = 0.000). MBP, as well as in
DBP, showed a significant difference during rest
(p = 0.027) and also in the respective periods
during recovery of 10 '(p = 0.007), 20" (p = 0.001)
and 30 'minutes (p = 0.000) respectively.
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Figure 1. Stratification of hemodynamic response

data in HIIT-RT and RT-HIIT.

"Note: Heart rate (HR); systolic blood pressure (SBP); diastolic blood
pressure (DBP); mean blood pressure (MBP); High intensity interval
training (HIIT); Resistance training (RT). indicates the differential (P
<0.05).

In Figure 2 shows the difference between
the values of post-training and resting
hemodynamic responses, in order to identify
those in which periods obtained higher elevation
and acute reduction resulting from Cross-over
between HIIT-RT and RT-HIIT stimuli. Analyzing
Figure 2 the HR is higher during all periods of the
RT-HIIT stimulus this factor may be occurring
because HIIT is a low-volume, intense cyclic
exercise method, requiring greater blood flow
through the body thus raising HR and because
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data were collected shortly after HIIT, may have
directly influenced this change. When analyzing
SBP it is observed that there is not much
alteration compared to rest in the HIIT-RT
stimulus however it is noteworthy that there was a
hypotensive effect in the 10 ', 20" and 30 'minutes
respectively, RT-HIIT stimulus the hypotensive
effect is only identified in the 30 'minute period.

Analyzing the DBP, it is possible to highlight
the hypotensive effect during recovery, starting at
10 'minutes and extending between the 20" and
30 'minutes respectively in the HIIT-RT stimulus,
in the RT-HIIT stimulus the hypotensive effect is
reached only at 30 'minutes post-training.

In the analysis of MBP, the hypotensive
effect in relation to the two stimuli is highlighted
according to the figure the HIIT-RT stimulus
presented the hypotensive effect during the
recovery already in the 10 'minutes reaching 30
minutes respectively in the RT-HIT stimulus,
presents the hypotensive effect only at 30
minutes.
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Figure 2. Difference between the values of post-

training and rest hemodynamic responses.

"Note: Heart rate (HR); systolic blood pressure (SBP); diastolic blood
pressure (DBP); mean blood pressure (MBP); High intensity interval
training (HIIT); Resistance training (RT).

Figure 3 shows the acute adaptations of the
oxygen saturation (Sa0;), when analyzing the
figure it is observed the SaO: in the RT-HIT
stimulus begins reducing the values in the post-
workout and continues reducing until the 10
'minutes and it goes up again only after 30’ of
recovery and still do not reach rest levels in the
HIIT-RT analysis, SaO; reduces post-training,
maintains in the 10' and begins to rise to 20'
reaching the level of homeostasis and maintains
up to 30’. Analyzing this result it was found a
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significant difference at 10 '(p = 0.034) and 20
minutes (p = 0.001) respectively.
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Figura 3. Acute adaptations of SaO; in HIIT-RT
and RT-HIIT.

‘Note: Saturation of oxigen (SaOz); High intensity interval training
(HIIT); Resistance traning (RT); * significance (p <0,05).

DISCUSSION

The findings demonstrated that when
compared to the training involving the HIIT-RT or
RT-HIIT stimuli the second showed higher values in
all hemodynamic variables in the post-training and
this result may be associated with the last exercise
performed in the series that HIIT is usually worked
with cyclic exercises as the case of the present
study requiring greater cardiovascular capacity and
increasing the blood demand to the organism
causing the HR to increase and consequently raise
the pressure values SBP, DBP and MBP. Regarding
Sa0,, it was observed the difficulty in keeping it at
the homeostatic levels during the training, but it was
observed that in one of the stimuli (HIIT-RT) the
Sa0; returned to the resting parameter. To be clear,
this was the first study conducted in healthy
youngsters in cross-over format with the stimuli
employed. Thus the need for more work involving
HIIT inserted in the RT involving a larger sample
besides presenting chronic data is highlighted.

In relation to heart rate, it was found a
significant difference shortly after training and it is
emphasized that it remained high during the
recovery until the 30 'minutes, which corroborates
with the study by Siqueira et al*? where the HR
remained elevated compared to the initial
parameters in the HIIT protocol and according to
Lovato, Anunciacédo e Polito®® this factor can be
caused due to the high sympathetic response and
the declining parasympathetic to try to balance post-
exercise BP decrease. The results showed a
significant elevation of HR shortly after training in
both stimuli this phenomenon may happen due to
the requirement of blood flow to the body during the
training, which corroborates with the study by
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Wickwire et al.*¥, who found difference in HR after
traditional vs. super slow training (i.e. super slow
consists of a slow training method, both concentric
and eccentric).

HIIT-RT presented a more expressive short-
term hypotensive effect on systemic arterial
pressure, even though RT-HIIT expressed higher
acute responses during post-protocol and 10, 20'
and 30' of recovery when compared to each other.
These results diverge from the study by Lovato,
Anunciacdo and Polito®® as they did not find
significant  cardiovascular and autonomic
differences within aerobic protocols and weight
training, the protocols used in the cited research
were not the same as those used in this study, and
because this factor may have occurred the
divergence between the studies. Regarding the
hypotensive response in the pressure values found,
they occur from 10’ and follow up to 30’ post-
protocol which diverge from the study by Siqueira et
al.®? who found a hypotensive response from the
40’ post-protocol.

Taking into account the hypotensive
responses found in both SBP and DBP in both
stimuli these are explained in the study by Umpierre
and Stein® in which they emphasize that systolic
and diastolic hypotensive responses are adaptive
reactions from exercise, and these can be reached
in a chronic or acute way. According to the results
both stimuli promoted an acute reduction in post-
training pressure values, which corroborates with
recent studies™? that found a significant acute
decrease in post-training BP when evaluating
normotensive individuals submitted to resistance
training.

Throughout any exercise a body's difficulty in
maintaining oxygen saturation at homeostatic levels
is noted as described by Sousa et al.*®), who aimed
to evaluate SaO- during the training and observed a
body difficulty in maintain optimum Oxygen
Saturation levels even after the intervention, which
is observed in the current study. In other
hemodynamic variables, it is believed that the
greater acute response of HIIT is due to the nature
of the interval exercise, since, when compared to the
conventional RT, it has a higher demand and a
shorter duration®®, same efficiency?’® in relation
to hemodynamic adaptations. Therefore,
hemodynamic responses are interconnected with
each other as the central nervous system receives
the stimuli and triggers the sympathetic system to
meet the demand imposed by the exercise®820,
where the organism seeks the adaptations
necessary to achieve the physiological balance, that
is, the necessary adjustments occur according to the
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imposed stimulus, involving all the hemodynamic
responses that were presented in this research.

CONCLUSION

The stimuli order changes the acute

hemodynamic responses. When the orders were

analyzed (HIIT-RT, RT-HIIT)

the one that

presented the best results was HIIT-RT, because
besides presenting changes during exercise, they
presented better responses after exercise.
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