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Article History: Postural changes drive away workers, generate public spending and require treatments. The most
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PR postures. After approval by the Ethics and Research Committee in Human Beings
Key Words: (0091/2010) cardiovascular responses were verified during PR postures in 12 volunteers (5
Cardiovascular System, Posture, control group and 7 treated group) sedentary. The mean age was 20 + 2 years and 83% (10) were
Health Risk, Young Adult, women. They presented low weight 8%, normal weight 67% and pre obesity 25%. They
Physiotherapy. performed 5 PR postures randomized, repeating the posture 2 sessions/ weekly, totaling 10
sessions. The control group did passively (no isometric contraction, breath control, and self-
growth). BP, HR, and RR were measured at the beginning of the session and end of postures (20’
each). Student T-Test with p<0.05 was used. There were increases in vital data to maintain
postures and postural changes (p<0.05). Only in systolic blood pressure in the middle of the
*Corresponding author: session (treated group), and final diastolic blood pressure (control group) falls or maintenance
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INTRODUCTION year [5], du(? to absencej* from work. This reality req.ui.re§ .the
implementation of specific treatments capable of minimizing
losses. The Postural Reeducation (PR) method has been widely

Good posture can be defined as a harmonious arrangement of  yged as effective physical therapeutic conduct in the treatment

vertebrae, intervertebral discs, ligaments and static muscles [1, of postural changes, by stimulating body awareness and

2]. In view of the commitments or overloads of the segments, climinating postural compensation [6], through sustained

postural changes [3]. Work activity is an important factor  jsometric contraction and active stretching of muscle chains.

predisposing of postural problems when working hours are [2]. However, PR is a technique that promotes sustained
excessive, prolonged and generating physical and emotional contraction of the worked muscles, which limits blood intake.
overload, which exposes workers as the group most affected by In response, heart rate (HR), blood pressure (BP) and
postural pathologies. [4] Currently, in Brazil and worldwide, respiratory rate (RR) may increase, increasing cardiac output.
postural changes are associated with health losses and Changes in vital data may predispose to potential health risks,
increased public spending, estimated at billions of dollars per such as heart infarction and stroke. [7] Postural changes are an
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important cause of morbidity, loss in quality of life, absences
from work and increased health spending. Postural reeducation
(PR) is a therapeutic option of great efficacy, however, it is
known that the execution of the technique can generate an
increase in vital data, which can expose the individual to risks.
Knowing its therapeutic benefit and its potential risk to general
health it is necessary to verify cardiovascular responses during
PR techniques.

Objectives

To verify cardiovascular responses related to systolic blood
pressure (SBP), diastolic blood pressure (DBP), heart rate (HR)
and respiratory rate (RR) during PR postures, in patients
treated at the Escola Clinic Physiotherapy from Gurupi
University — UNIRG, as well as to ascertain the need to
implement the measurement of vital data during PR postures.

MATERIALS AND METHODS

An observational, prospective study was conducted at the
School of Physiotherapy Clinic of Gurupi University -
UNIRG, in the area of posture, in its own room, after
authorization of the coordination of the Physiotherapy course,
and approval of the Committee on Ethics and Research in
Human Beings of Gurupi University - UNIRG (0091/2010).
The collection was initiated after acceptance of the volunteers
and signing the free and informed consent form. Before the
beginning of the investigation period, all volunteers were
evaluated by the short version IPAQ physical activity
questionnaire [8], through interviews, with direct contact, in
order to exclude assets and very active. The inclusion criteria
were: being between 18 and 25 years old; be sedentary or
insufficiently active according to the IPAQ classification; have
not undergone any postural re-education technique in the last
12 months. Exclusion criteria were established: presenting risk
factors and or any cardiovascular and respiratory pathology;
have a frequency of less than 80% of the sessions; have resting
BP equal to or greater than 140x90 mmHg; have
musculoskeletal changes that prevent pr postures from
performing; be using Beta- Blocker drug therapy.

The initial sample consisted of 20 volunteers, between 18 and
25 years of age, of both sexes, 16 female and 4 males, 10
individuals in the control group and 10 in the treated group. As
there were eight dropouts, only 12 volunteers participated in
the sample, five from the control group and seven from the
treated group, healthy, sedentary or insufficiently active, who
had not performed any postural reeducation technique in the last
12 months. The treated group underwent all phases of PR
treatment  actively, performing isometric contraction,
respiratory work and receiving the self-growth verbal
command. Two sessions were held per week, on alternate days,
lasting 50 minutes each session, totaling 10 sessions. The
session lasted 50 minutes, addressing two 20-minute postures
each, and the initial 10 minutes were rest and the 40 minutes
too divided into two stages of 20 minutes of volunteer posture.
The measurement of vital data occurred in three moments: after
10 minutes of the arrival of the volunteer, after 20 of the first
posture and after 20 minutes of the second posture. The first
session addressed all activities that are part of postural
reeducation, such as posture, scapular waist, and upper limb
pompage, pelvic waist pompage and lower limbs, breathing,
self-growth, and concentration. According to the evolution in
the maintenance of postures, these were increased with a higher

degree of tension. Postures were maintained for 20 minutes
after posture, and the command voice was essential for the
maintenance of isometric contraction, self-growth, and
respiratory work. The volunteers performed all the postures.
Each volunteer performed the same postures for two
consecutive sessions. The order of postures was defined by
drawing, which was: a frog in the ground, frog in the air, sitting
posture, standing posture, and inclined posture. Postures were
standardized for all volunteers during the same session.
Previously, correct positioning was performed, with pompey
of the scapular and pelvic waist and posture of upper and lower
limbs according to Souchard (1998) [6]. The treated group
actively went through all phases of treatment, with self-growth,
isometric contraction, breathing control and abdominal
contraction, in addition to receiving pompagens, axial traction,
continuous verbal command and manual corrections for the
maintenance of the necessary postural alignment. The control
group went through the same postural corrections and verbal
commands remaining in the same postures, but passively,
without isometric contraction, without control of breathing and
without self-growth. The data collected each day were
recorded in an individual spreadsheet, plus general evaluation
data (weight, height, body mass index, age). Blood pressure
and heart rate were measured by auscultation and palpatory
methods, respectively. RR (respiratory rate) was collected
through visual inspection.

Statistical Analysis

For statistical analysis, the Microsoft Office Excel 2016
program was used. To verify that there was a statistical
difference between the periods during the sessions, in the
beginning, middle and end of the sessions, the Student T-Test
was used. The parameters analyzed were SBP, DBP, HR, RR.
In all analyses, the significance level of 0.05 was established.
Individual and isolated analyses were performed for the treated
group for the control group and for both groups
simultaneously. Increases in vital data (HR, RR, SBP, and
DBP) were observed with the maintenance of postures and
also with changes in postures (p<0.05). Only for systolic blood
pressure in the middle of the session (treated group), and final
diastolic blood pressure (control group) a drop or maintenance
of values (p<0.05) In the other comparisons, no statistically
significant difference was observed (p>0>0.05). Descriptive
statistical analysis was also performed, where prevalence sums
were established regarding gender and age, as well as means
and standard deviation for SBP, DBP, HR, RR.

RESULTS

The study was observational, prospective. Twenty individuals
also distributed between the treated group (10) and the control
group (10) of which completed the study, only 12 volunteers.
The others, eight, were excluded because they had a frequency
of less than 80% of the sessions. Five volunteers were
evaluated in the control group and seven in the treated group
totaling 10 sessions of postural reeducation. The prevalence, in
relation to sex, was two (17%) for males and 10 (83%) for
females. In the sample analyzed the mean age was 20 + 2
years. When evaluating body mass index (BMI) 8% had low
weight (BMI < 18.5), 67% normal weight (BMI between 18.5
and 24.9) and 25% pre obesity (BMI between 25 and 29.9).
When comparing the initial, mean and final measurement values
of the parameters (SBP, DBP, HR, RR) for the treated and
control group during the sessions, for each group separately
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and for each individual, a statistically significant difference
was detected with an increase in increasing the values of the
means when comparing the measurement values at the
beginning, middle and end of the sessions (most often being
the last value compared to the highest). For the treated group,
in the individual analyses, the following significances for
systolic blood pressure (SBP) and diastolic blood pressure
(DBP) were detected: an increase in the final DBP when
comparing the values of the middle and end of the sessions and
increasing the final DBP when comparing the values of the
beginning and end of the sessions. In heart rate (HR): increased
heart rate in the middle of the session when comparing the
values of the onset and middle of the sessions and increased
final heart rate when comparing the values of the middle and
end of the sessions. In respiratory rate (RR): increased
respiratory rate in the middle of the session when comparing
the values of the beginning and middle of the sessions;
increase in the final respiratory rate when comparing the values
of the middle and end of the sessions and increased the final
respiratory rate when comparing the values of the beginning
and end of the sessions, all with p<0.05.

For the control group, in the individual analyses, the following
significances for systolic blood pressure (SBP) and diastolic
blood pressure (DBP) were detected: increased SBP in the
middle of the session when comparing the values of the
beginning and middle of the sessions; increase in final SBP
when comparing the values of the beginning and end of the
sessions. In heart rate (HR): increased final heart rate when
comparing the values of the middle and end of the sessions. In
respiratory rate (RR): increased respiratory rate in the middle
of the session when comparing the values of the beginning and
middle of the sessions; increase in the final respiratory rate
when comparing the values of the middle and end of the
sessions and increased the final respiratory rate when
comparing the values of the beginning and end of the sessions,
all with p<0.05. When comparing the treated group in its
entirety, the following significances for systolic blood pressure
(SBP) and diastolic blood pressure (DBP) were detected:
increased final SBP when comparing the values of the middle
and end of the sessions. In heart rate (HR): increased final heart
rate when comparing the values of the beginning and end of the
sessions. In respiratory rate (RR): increased respiratory rate in
the middle of the session when comparing the values of the
beginning and middle of the sessions, all with p<0.05. When
comparing the control group in its entirety, the following
significances for systolic blood pressure (SBP) and diastolic
blood pressure (DBP) were detected: increased SBP in the
middle of the session when comparing the values of the
beginning and middle of the sessions. In respiratory rate (RR):
increased respiratory rate in the middle of the session when
comparing the values of the beginning and middle of the
sessions, all with p<0.05.

However, in some analyses, a reduction or maintenance of the
analyzed values was detected. For the treated group, in the
individual analyses, there was a reduction in SBP in the middle
of the session when comparing the values of the beginning and
middle of the sessions; for the control group also in the
individual analyses, there was a reduction in the final DBP
when comparing the values of the beginning and end of the
sessions. For the group treated in its entirety, there was a
reduction in SBP in the middle of the session when comparing
the values of the beginning and middle of the sessions; and for
the control group in its entirety, the maintenance of the final

DBP values was observed when comparing the values of the
beginning and end of the sessions, all with p<0.05. When
comparing the treated and control groups with each other, no
statistically significant difference was detected for any of the
variables.

DISCUSSION

The present study aimed to verify, in healthy individuals,
cardiovascular blood pressure, systolic (SBP) and diastolic
(DBP), heart rate (HR) and respiratory rate (RR) during pr
postures, in patients treated at the University of Gurupi
Physical Therapy Clinic - UNIRG, as well as to ascertain the
need to implement the measurement of vital data during PR
postures. In this investigation, when observing gender, age and
when evaluating body mass index (BMI) we chose to avoid the
association of these parameters with the significant findings
detected since most of the investigated were female (83%), the
sample was behaved by young adults (with a mean age of 20 +
2 years) and 67% of those evaluated had normal weight. The
volunteers of this research were submitted to PR postures (frog
on the ground, frog in the air, sitting posture, standing, and
leaning posture). PR encompasses the sensory, motor and
musculoskeletal system as a whole, stimulating body awareness
and eliminating postural compensation, reeducating the body
to an adequate alignment. [6] Among the modalities of
exercise, postural reeducation stands out as an important
technique of postural treatment, generating static stretching and
isometric  contraction, besides promoting benefits in
respiratory mechanics. Isometric contractions can generate a
considerable increase in muscle strength gain and mass, which
is beneficial to the body, a fact that contributes to highlighting
the positive use of this modality of exercise during postural
treatment of PR. [9, 10]

Due to the RP method included isometry maintained for a long
period, there is concern that this method may cause bp, HR and
RR elevations. [7] In the investigated group (treated and
control) there was an increase in vital data (BP, Hr, and f) in
response to postural changes and also during the maintenance
of postures over the time of the session (p<0.05). Rpg is a
technique that is based on obtaining isometry that can be
obtained through a sustained contraction. This contraction,
isometric can promote the collapse of blood vessels of the
worked muscles, and consequently increase SBP and HR to try
to overcome the resistance imposed by the colabamento of the
vessels. RR may increase due to an oxygen deficit caused by
decreased blood intake. [11] During isometric contraction the
blood vessel is compressed by the muscle, this compression
increases the resistance to the passage of blood flow through
the vessel, the consequence is the increase in BP. The heart is
forced to increase its work, so it increases HR, to try to supply
the blood deficit in the musculature. respiratory rate is also
increased to supply the lack of muscle oxygen. All these
changes happen due to a massive sympathetic discharge. [11]
These cascading physiological reactions occur during any
isometric contraction and may also occur during the execution
of PR postures. The isometric contraction used in PR can lead
to a progressive increase in blood pressure (BP) and heart rate
(HR) during postures, in addition to compromising blood
intake and reducing oxygen supply to muscle tissue demand, in
a higher or lesser degree, varying according to the muscle
tension generated in each posture. In agreement, in the study
conducted by Williams (1991) after evaluating the effect of
isometric contraction on blood pressure and heart rate, it can
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be found that both rates increase in response to isometric
contraction regardless of the size of the muscle mass involved
(quadriceps or forearm). Postural change itself can also
promote changes in vital data. In this sense, in the study
conducted by Oliveira et al. (2016) [12], in which they evaluated
98 university students where there were evaluations of SBP,
DBP, mean blood pressure, HR and partial hemoglobin
saturation in positions (sat dorsal decubitus, sitting, orthostatic
position, in elevated feet of the upper limbs) and after rapid
running, increases were detected mainly in SBP and HR
according to changes in body position.

Another study, conducted by Silva (2014) [13], evaluated HR,
DBP, and SBP during the sitting posture of the RPG method in
a sedentary and hypertensive individual and detected at the time
of posture execution that there was an increase in HR and SBP
values. On the other hand, in this study, a reduction in SBP
values in the treated group can also be observed (p<0.05).
Mechanical obstruction of muscle blood flow can cause the
accumulation of metabolites produced during contraction, these
metabolites can promote vasodilation in the active
musculature, which can generate a reduction in peripheral
vascular resistance (PVR), this could explain the reduction in
SBP, throughout the session detected in this study. After
exercise vasodilation may continue due to reduced sympathetic
nervous activity. [14] After performing physical exercise, some
changes may occur, including the "post-exercise hypotension"”
characterized by the reduction of BP during the recovery
period, which causes the BP value after exercise to be less than
the value measured before the motor activity. [14] Also, in this
research, a reduction in DBP was observed in the control group
(p<0.05), which only went through the postures and verbal
commands, remaining in postures without postural corrections,
passively (without isometric contraction, breath control, and
self-growth). In agreement, according to the review study
conducted by Silva & Smethurst (2010) [15], the practice of
counter-resistance exercises can promote post-exercise
hypotension.

For Brum et al. (2004) [14], light intensity and long-lasting
exercises can promote a pressure reduction during exercise, a
fact that can cause a slight reduction or maintenance of DBP.
The study conducted by Silva (2014) [13], in which HR, DBP,
and SBP were evaluated during the sitting posture of the RPG
method in hypertensive sedentary individual, showed that there
was a reduction in the values of SBP, DBP, and HR in the post-
posture phase when compared to the resting phase pre-posture,
where DBP remained stable, inferring about the hypotensive
effect after exercise. We also found, in this investigation, that
there was no significant change when comparing the group
treated with control, which can be attributed to the intensity of
physical exertion considered low, which can also be perceived
in Moreira’s research (2009) [16] and also the efficacy of
autonomic adjustments in healthy individuals in the face of
postural changes, as well as in the investigations of Zuttin et al.
(2008) [17] and Silva et al. (2019). [18] It is noted, in this
study, that the change of posture and prolonged maintenance in
the same position, during the session, alters vital data as much
as the same practice accompanied by isometric contraction (PR
approach), which emphasizes the need to maintain control vital
data during treatments involving postural changes. The present
study made it possible to verify the importance of
implementing vital data control during PR sessions, to
minimize possible risks to the patient’s health, since
performing physical exercises without previous monitoring can

bring several health risks. With the same concern, the study
conducted by Oliveira et al. (2016) [12] in which they detected
increases in the vital data (SBP and HR) of university students
by adopting different body positions, praised the importance of
considering body posture when evaluating the cardiovascular
behavior during therapeutic care. The practice of exercises
depending on their degree of intensity and physical
requirement can trigger a number of unwanted metabolic
phenomena. Faced with some silent or early-stage disease, due
to the lack of clinical diagnoses or in precarious conditions of
measurement of vital data, physical exercise can lead to stroke,
angina, acute myocardial infarction, and even sudden death.
[19] Knowing that PR is a therapeutic modality that employs
isometric exercise as the main target of treatment, it would be
indicated to monitor vital data during the execution of PR
postures, both in healthy individuals and for patients with
diseases, gender, and age. [7]

Conclusion

Significant changes in vital data were observed during the
study, thus the implementation of vital data monitoring during
postural  reeducation  therapeutic = practices  become
recommended.
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