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Abstract - Aim: To evaluate the subacute effects of the number of Pilates exercise series (one and three) on the 
cardiovascular responses of medicated hypertensive women. Methods: Eight hypertensive and nine normotensive 
women underwent a Pilates session with low and high volume, and cardiovascular responses were measured. 
Aged sample of 50-65 years old underwent to anthropometrical measurements previously to the experimental 
procedures. The cardiovascular assessment was performed before and after every experimental session. The 
experimental procedures consisted of two familiarization sessions, load determination, and two experimental 
sessions (one or three series) for each group. Results: In the intragroup analysis, HR was found to be reduced 
in the normotensive group. In the hypertensive group, a reduction in the double product was observed after both 
Pilates sessions, and in the normotensive group only after the session with one series. The volume of exercises of 
the Pilates method did not interfere in the responses of systolic and diastolic BP after exercise. However, a more 
prominent area under the curve was seen in the systolic BP of hypertensive subjects who performed three series. 
Conclusion: The present study shows that performing one or three series of the Pilates exercise does not induce 
hypotension post-exercise and did not interfere in the cardiovascular responses of medicated hypertensive women.
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Introduction

Hypertension, a multifactorial clinical condition characterized 
by high and sustained blood pressure levels (systolic pressure 
≥140 mmHg or diastolic pressure ≥90 mmHg)1, is the most 
important risk factor for ischemic heart disease and stroke. 
Despite the growing body of research trying to find a treatment 
for hypertension, it has not yet been possible to find a treatment 
that covers a large part of this population.

Most up to date Brazilian Society of Cardiology and 
Hypertension2, the American Heart Association (AHA)/American 
College of Cardiology (ACC) and the task force workgroup3, 
the most recent AHA/ACC Scientific Statement4, the American 
College of Sports Medicine (ACSM)5, and the European Society 
of Hypertension and European Society of Cardiology6 guidelines 
recommend resistance exercise (RE) as a potential complement 
in the treatment of hypertension associated or not to aerobic 
exercise programs. Taking into account that strength training 
involves muscle contraction against an opposite resistance 
exerted by weights, elastic bands, or equipments7, Pilates is 
also a strength training method. Pilates is a method that trains 
the whole body, involving isotonic and isometric contractions, 
which uses spring elastic resistance to offer opposing force or 

assistance in performing the exercises8,9. Movements are coor-
dinated by breathing, emphasizing the abdominal muscles10,11. 
Moreover, it is based on six principles (concentration, control, 
center, fluidity, precision, and breathing), which provide a better 
execution of exercises and more effective results12.

Taking into account the diverse methodology used for Pilates 
professionals, it can be seen that there is no scientific evidence 
on standardization of the Pilates training protocol regarding 
intensity, workload, the number of repetitions, recovery interval, 
as well as number of sets. These variables are essential factors 
that interfere with the cardiovascular responses and become 
even more critical when dealing with hypertensive patients13–15.

In recent years, there has been an increase in the number of 
Pilates practitioners in several countries16, and it is necessary 
to develop researches investigating its benefits. Some studies 
have already investigated the effect of the Pilates method on 
cardiovascular responses, demonstrating the efficacy of its effect 
on lowering BP in normotensive17,18 and hypertensive popula-
tions19–21. Nonetheless, these studies present gaps regarding 
training variables that must be used in the sessions22. Thus, 
the objective of this study was to evaluate the subacute effects 
of the number of Pilates exercise series (one and three) on the 
cardiovascular responses of medicated hypertensive women.
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Methods

The study was approved by the Research Ethics Committee of 
the Federal University of Sergipe (CAEE: 48580215.9.0000.5546). 
All participants signed the Free and Informed Consent Form in 
accordance with the recommendations of Resolution 466/2012 
of the National Health Council.

Sample

Forty-two volunteers were enrolled in the study, being allo-
cated in the normotensive (n=23) or treated hypertensive (n=19) 
based on medical diagnosis. The inclusion criteria were being 
women aged 50-65 years, hypertension with a clinical diagno-
sis and underwent antihypertensive therapy, reported absence 
of menses for at least one year without hormone replacement, 
non-physically active, without cardiometabolic diseases and 
health problems that made it impossible to perform the exercises 
and body mass index (BMI) <30 kg/m². The exclusion criteria 
were: perform vigorous physical activity during the experimental 
period, change of medication, SBP, and DBP greater than 130 and 
85 mmHg, respectively, before experimental sessions, inability 
to complete the exercises, and not attending all the stages of the 
experimental protocol.

Forty-two women signed up to participate in the study. Of 
these, 25 women were excluded: three because they had dia-
betes, four because they were obese, three for making use of 
beta-blockers, five for being physically active, and 10 for not 
completing the training protocol. Thus, the final sample of the 
study was 17 sedentary postmenopausal women, of whom eight 
were hypertensive with blood pressure controlled by medication 
(experimental group), and nine were normotensive (control 
group). The sample size was defined by convenience. The use 
of antihypertensive treatment and the pharmacological class of 
drugs were verified by reviewing the prescriptions written by 
clinicians. The antihypertensive classes used were angiotensin 
II receptor antagonists (Aradois, 12.5%; and Losartan, 87.5%), 
diuretics (Higotron, 11.1%; and Hydrochlorothiazide, 25%) 
and calcium channel blockers (Amlodipine besylate, 12.5%).

Data collection procedures

Anthropometry

The body mass was measured by a digital scale with an ac-
curacy of 100 g. The height was measured using a stadiometer, 
being evaluated without footwear and with feet attached, the 
posterior surfaces of the heels, pelvic girdle, shoulder girdle, 
and occipital region being in contact with the measurement 
scale23. Measurements of the waist and hip circumferences were 
performed using a flexible, and non-extensible anthropometric 
tape with a scale of 0.1 cm. The waist-hip ratio (WHR) was 
obtained from the waist and hip circumference values24.

Cardiovascular responses

Heart rate (HR) was measured using an HR monitor (Polar® 
RS800, FI-90440 KEMPELE, Finland). The measurements of sys-
tolic and diastolic BP (SBP and DBP, respectively) were performed 
by an automatic digital arm pressure monitor (Microlife® - BP 
3BTO-A, Switzerland), and following the VII Brazilian Guidelines 
for Hypertension1, in which the evaluated patient remained seated, 
with the legs uncrossed and resting for 10 minutes before starting 
the procedure. The arm was at the midpoint of the sternum or 
fourth intercostal space, with the palm facing upwards and the 
elbow slightly flexed. The double product (DP) was obtained by 
multiplying SBP by HR.

In order to obtain the arithmetic mean of the rest values of each 
variable, BP and HR were monitored for 20 minutes, measuring 
every five minutes, before the exercise session. At the end of each 
session, the participants remained resting, seated, and the 60-minute 
monitoring was started, measuring the BP and HR every 15 minutes.

Familiarization sessions

There were two familiarization sessions to the exercise protocol 
of the Pilates method, with a 48-hour interval between sessions25,26. 
The familiarization sessions were done to teach the technique of 
the exercises, preventing execution errors during the experimen-
tal sessions.

Determination of the loads used in the experimental sessions
After familiarization sessions, it was performed two tests to 

determine the load used in the experimental sessions for each exer-
cise. The intensity of the exercises was estimated by the subjective 
perception of effort using the OMNI-RES scale27,28 in a mimetic 
one repetition maximum (1RM) test. Each participant was asked 
to point out on the scale their perceived effort immediately after 
the end of each attempt, which should correspond to the moderate 
intensity (5 to 7). Springs were added or removed, when necessary, 
to the apparatus until it reached moderate intensity. The load was 
determined at most in three attempts, with a three-minute recovery 
interval between them.

Experimental sessions

Each participant performed both experimental sessions (one or 
three series), for which they were randomly assigned (https://www.
randomizer.org/) to which session would be held first. Thus, they 
had two sessions of Pilates exercises with different numbers of sets 
(one or three), with a one-week interval between them, always in 
the morning and with controlled room temperature (~24ºC). The 
exercise protocol was easy to perform and was based on professional 
practice, in which strength and dynamic stretching exercises are 
used in the same session.

The protocol consisted of 15 exercises, containing exercises of 
strength and dynamic stretching. The warmup was performed with 
five exercises of solo (knee drop, corcel, pelvic curl, the hundred, 
half roll down – additional information provided in the Supplemental 
Methods) without rest interval between exercises. Moreover, ten 
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exercises were performed on specific equipment under spring re-
sistance, with 10 repetitions and a one-minute interval between sets 
(footwork on the reformer, footwork tendon stretch on the cadillac, 
side split, sit up, swan, arm spring-triceps, arm spring-biceps, down 
stretch, mermaid, hamstring – additional information provided in 
the Supplemental Methods). The exercises were performed in the 
order in which they were cited. Exercise intensity was controlled 
using the OMNI-RES Scale, such as previously described, with each 
participant rating the perceived effort immediately after each set, and 
the load was adjusted as needed to maintain the moderate intensity.

The exercises were performed with the maintenance of the axial 
elongation and neutral column, preserving its natural curvatures. 
The participants had a constant incentive for the respiration to be 
diaphragmatic and associated to the intercostal, valuing expiration, 
during the pushups or at the time of the most considerable effort and 
synchronized to the exercise.

Statistical analysis

Data were presented as mean and standard deviation. The 
Shapiro-Wilk test verified the normality of the data. From this test, 
it was identified that the data followed a normal distribution. The 
Student t-test for unpaired samples was used to verify the difference 
between the anthropometric and hemodynamic variables of the 
groups in the resting. The comparison between the mean values of 
SBP, DBP, HR, and DP of the groups was performed by two-way 
analysis of variance (ANOVA) with repeated measures to analyze 
the intragroup differences and ordinary two-way ANOVA to analyze 
intergroup differences, followed by the Bonferroni post-test. The 
level of significance was set at p <0.05. The analyses were performed 
using GraphPad Prism software in version 8.

Results

The anthropometric and hemodynamic characteristics (SBP, 
DBP, HR, and DP) of the sample are shown in Table 1. There 
was no difference between baseline values of hemodynamic and 
anthropometric variables of evaluated groups.

Intergroup analysis showed that three series of Pilates in-
duced an increase of SBP in hypertensive subjects compared to 
normotensive who performed one series immediately after the 
exercise session (128 ± 6 mmHg vs. 113 ± 12 mmHg, respec-
tively; p=0.03; Figure 1). In addition, the number of series did 
not interfere in the DBP, HR, and DP responses.

In the intragroup analysis, it was observed reduction in SBP 
15 (one set: 116 ± 8 mmHg, p=0.03; three sets: 116 ± 10 mmHg, 
p=0.0004) and 30 minutes (one set: 109 ± 9 mmHg, p<0.0001; 
three sets: 118 ± 6 mmHg, p=0.0074) after exercise compared 
to the moment immediately after the exercise (one set: 125 ± 11 
mmHg; three sets: 128 ± 6 mmHg) in hypertensive subjects. This 
reduction was also prolonged until 45 minutes when the hyper-
tensive subjects performed one set (111 ± 9 mmHg, p<0.0001), 
albeit it has occurred an increase of 60 minutes after exercise 
(119 ± 9 mmHg, p<0.0001) compared to 30 minutes. Despite 
the reduction of 6.5% seen in the hypertensive group 30 minutes 

after performing one set of Pilates (p=0.1259), reaching similar 
SBP values compared to normotensive group (one set: 109 ± 13 
mmHg; three sets: 111 ± 13 mmHg), none significant statistical 
difference was observed compared to rest (117 ± 9 mmHg).

The hypertensive group also had an accentuated increase in 
DBP after the Pilates session performed with three series (82 ± 8 
mmHg; p=0.02) compared with the rest (74 ± 5 mmHg; Figure 2). 
However, the DBP reduced after 15 min (75 ± 7 mmHg; p=0.04), 
returning to rest values. There was also a significant reduction 
30 minutes after exercise in DBP of the hypertensive subjects 
underwent to one set (70 ± 10 mmHg; p=0.02) compared to the 
moment immediately after exercise (78 ± 7 mmHg).

We have further analyzed systolic and diastolic BP calculat-
ing the area under the curve (AUC) over an hour after exercise. 
Our analysis revealed a bigger AUC of SBP in the hypertensive 
group when performed three series (604 ± 13 vs. one set: 578 
± 15 mmHg, p=0.02;Figure 3). AUC was also more prominent 
compared to normotensive when performed both one (557 ± 18 
mmHg, p<0.0001) and three series (571 ± 22 mmHg, p=0.002).

Furthermore, an HR reduction in the control group was ob-
served when Pilates session was performed with one series, at 
all moments after exercise (0 min: 79 ± 7 bpm, p=0.001; 15 min: 
80 ± 6 bpm, p=0.02; 30 min: 77 ± 4 bpm, p=0.0001; 45 min: 77 
± 5 bpm, p<0.0001; 60 min: 79 ± 5 bpm, p=0.006), compared 
to rest (86 ± 7 bpm; Figure 4). The normotensive subjects also 
had a considerable reduction immediately after they perform one 
series (p=0.02) compared with the session that they completed 
three series (86 ± 4 bpm). While in the control group that per-
formed the Pilates session with three series, HR reduction was 
observed in relation to pre-exercise moment (85 ± 5 bpm) only 
after 60 minutes of recovery (77 ± 6 bpm, p=0.003) that was 
also lower compared to the moment immediately after exercise 
(86 ± 4 bpm, p<0.0001) and 15 minutes (83 ± 6 bpm, p=0.04).

This also occurred with the hypertensive group when per-
formed Pilates session with one series, showing a reduction in 
HR 60 minutes after exercise (75 ± 10 bpm, p=0.003) in com-
parison to rest (82 ± 10 bpm). After the highest volume in the 
Pilates session, HR reduction was observed only after 30 minutes 
(73 ± 9 bpm vs. rest: 80 ± 8 bpm, p=0.003). Nonetheless, the 
hypertensive group showed reduction in HR compared to the 
moment after exercise (three sets: 83 ± 7 bpm; one set: 83 ± 11 
bpm) starting at 15 minutes (15 min: 76 ± 9 bpm, p=0.009; 30 
min: 73 ± 9 bpm, p=0.0001; 45 min: 76 ± 8 bpm, p=0.01; 60 
min: 74 ± 7 bpm, p=0.0007) when executed three series and 
from 30 min (30 min: 77 ± 9 bpm, p=0.03; 45 min: 76 ± 9 bpm, 
p=0.02; 60 min: 75 ± 10 bpm, p=0.004) when executed one series.

It can also be seen that three series induced an increase of 
DP in the normotensive group immediately after exercise (10149 
± 1430 mmHg x bpm, p=0.03) compared to one series (8935 ± 
1577 mmHg x bpm; Figure 5). Besides, the hypertensive group 
had a reduction in the DP after Pilates session with one series, at 
30 (8357 ± 1098 mmHg x bpm, p=0.003) and 45 minutes (8465 
± 986 mmHg x bpm, p=0.01) post-exercise recovery, and in the 
normotensive (1 series) and hypertensive (3 series) groups only 
30 minutes (8453 ± 1233 mmHg x bpm, p=0.003; 8641 ± 944 
mmHg x bpm, p=0.02, respectively) after the Pilates session, 
compared to the pre-exercise moment (Normotensive – one 
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set: 9624 ± 1036 mmHg x bpm; Hypertensive – one set: 9604 
± 1512 mmHg x bpm; Hypertensive – three sets: 9735 ± 1461 
mmHg x bpm).

The hypertensive subjects had lower values of DP at all moments 
(one set - 15 min: 9394 ± 1243 mmHg x bpm, p=0.04; 30 min: 8357 
± 1098 mmHg x bpm, p<0.0001; 45 min: 8465 ± 986 mmHg x bpm, 
p<0.0001; 60 min: 8971 ± 1346 mmHg x bpm, p=0.0004; three 
sets - 15 min: 9017 ± 1547 mmHg x bpm, p=0.002; 30 min: 8641 ± 

944 mmHg x bpm, p<0.0001; 45 min: 9225 ± 1416 mmHg x bpm, 
p=0.02; 60 min: 9121 ± 1069 mmHg x bpm, p=0.005) compared to 
the moment immediately after the exercise in both Pilates sessions 
(one series: 10393 ± 1745 mmHg x bpm; three series: 10318 ± 1602 
mmHg x bpm). While the normotensive group showed this same 
response only after 30 (9005 ± 968 mmHg x bpm vs. 0 min: 9461 ± 
1379 mmHg x bpm, p=0.004) and 60 minutes (9002 ± 822 mmHg 
x bpm, p=0.004) when executed three series.

Table 1 - Anthropometric and hemodynamic characteristics of the sample.

 
Normotensive Hypertensive

(9) (8)
Age (years) 57 ± 5.0 59 ± 5.1
Body mass (kg) 65 ± 6.8 63 ± 8.9
Height (m) 1.57 ± 0.1 1.53 ± 0.1
BMI (kg/m

2
) 27 ± 3.6 26 ± 3.0

WHR 0.84 ± 0.1 0.89 ± 0.1
SBP (mmHg) 111 ± 10 118 ± 10
DBP (mmHg) 77 ± 7 73 ± 6
HR (bpm) 87 ± 7 80 ± 11
DP (bpm x mmHg) 9624 ± 1036 9507 ± 1444

Values represented as mean ± standard deviation. BMI: body mass index; WHR: waist-hip ratio; SBP: systolic blood pressure; DBP: diastolic blood pressure; 
HR: heart rate; DP: double product. Student t-test for unpaired samples.

Figure 1 - Response of systolic blood pressure to different volumes of exercises (1 or 3 series) of the Pilates method. Two-way ANOVA followed by the Bonferroni post-test.
$: p ≤ 0.05 vs. Normotensive 1 set; #: p ≤ 0.05 vs.0 min, £: p ≤ 0.05 vs. 30 min in the same group.

Figure 2 - Response of diastolic blood pressure to different volumes of exercises (1 or 3 series) of the Pilates method. Two-way ANOVA followed by the Bonferroni post-test.
*: p ≤ 0.05 vs. rest, #: p ≤ 0.05 vs.0 min in the same group.
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Figure 3 - Area under the curve of systolic blood pressure response to different volumes of exercises (1 or 3 series) of the Pilates method. One-way ANOVA 
followed by the Bonferroni post-test.
*: p ≤ 0.05

Figure 4 - Heart rate response to different exercise volumes of exercises (1 or 3 sets) of the Pilates method. Two-way ANOVA followed by the Bonferroni post-
test.
$: p ≤ 0.05 vs. Normotensive 1 set; *: p ≤ 0.05 vs. rest, #: p ≤ 0.05 vs.0 min, €: p ≤ 0.05 vs.15 min in the same group.

Figure 5 - Response of the double product to different volumes of exercises (1 or 3 series) of the Pilates method. Two-way ANOVA followed by the Bonferroni 
post-test.
$: p ≤ 0.05 vs. Normotensive 1 set; *: p ≤ 0.05 vs. rest, #: p ≤ 0.05 vs.0 min, €: p ≤ 0.05 vs.15 min in the same group.
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Discussion

The objective of this study was to evaluate the subacute effect 
of the number of Pilates exercises series (one and three) on the car-
diovascular responses of hypertensive women. The main findings of 
this study showed that the number of Pilates exercises series did not 
induce hypotension post-exercise in medicated hypertensive women, 
as well as did not evoke exacerbation in the cardiovascular responses, 
proving the safety in a hypertensive population with pharmacologically 
controlled blood pressure.

Most of the studies found in the literature that evaluated 
the strength exercise variables use the test of 1RM or 10RM. 
In the present study, we used the subjective perception of effort 
through the OMNI-RES scale27,28, which is reproducible in a 
sedentary population and in elderly women29 to determine the 
1RM load and the intensity used in the experimental sessions. 
This scale is an instrument of easy application and low cost 
that has been widely used and validated to indicate a perceived 
effort to strengthen exercise28,30.

Regarding the BP measurement, the oscillometric tech-
nique used in this study is recommended for clinical use in 
the adult population31. Also, it is equivalent to the auscultatory 
technique when evaluating pre- and post-exercise values32. The 
basal hemodynamic variables of SBP, DBP, HR, and DP were 
similar between the hypertensive and normotensive groups. All 
hypertensive subjects were found to have normal blood pressure 
values due to the use of medication. This factor may have influ-
enced the outcome and maybe an explanation for the absence 
of post-exercise hypotension since the hypotensive effect of 
exercise is greater in individuals with higher BP33. Despite this, 
Cunha and Jardim34 evaluated post-exercise hypotension using 
the oscillometric technique to measure BP up to 60 minutes after 
the strength exercise sessions, with three sets of seven to 10 RM 
and two-minute rest interval in the elderly hypertensive patients 
treated pharmacologically. However, the result was similar to 
our study because they did not verify changes in SBP or DBP 
immediately after exercise.

Canuto, et al.35 compared the effect of two exercise sessions, 
of which one was composed of two sets of 16 repetitions with 
half of the 8RM load and the other consisting of two sets of eight 
repetitions with an 8RM load in 32 hypertensives medicated 
women. Similar to the present study, but using the auscultatory 
technique for BP measurement, they did not verify post-exercise 
hypotension in the groups that performed the session with light 
or high intensity.

Most recently, Rocha, Cunha, Cordeiro,  et al.20 showed a 
remarkable SBP reduction of 8 mmHg after a Pilates session in 
middle-aged adults with hypertension. They assessed the effects 
of a Pilates session performed with a single set of 10 repetitions 
at moderate intensity (3 to 5 points in the OMNI-RES scale) 
and the Pilates session comprised of 16 exercises. Nevertheless, 
Batista, et al.18 also did not find BP reduction in 16 normotensive 
postmenopausal women that performed 10 mat Pilates exercises 
although there has been an increase in nitrite concentrations in 
saliva 60 minutes after the exercise session.

The absence of hypotension after the sessions with one or 
three series of Pilates exercises in our study may also be related 

to the nature of the exercises that were performed at the end 
of the sessions, consisting of stretching exercises. Since the 
dynamic and active stretching under spring resistance was in-
serted into the protocol, considering that this type of stretching 
is usually part of the exercise routine in the Pilates sessions. No 
studies were found to evaluate the effect of this type of exercise 
on cardiovascular responses in middle-aged or senior women. 
Although Lima,  et al.36 had evaluated the effect of passive 
stretching only on the cardiovascular responses of male subjects 
with the noninvasive technique of continuous measurements 
of beat-to-beat BP, using photoplethysmography (Finometer 
PRO, Finapress®), they found no changes in arterial pressure 
after exertion. 

Interestingly, Rocha, et al.20 did not include stretching 
exercises at the end of the Pilates session, and, as mentioned 
earlier, showed remarkable post-exercise hypotension. It is 
worth noting that both in the Rocha, et al.20 study and in our 
study, blood pressure was monitored for only 60 minutes after 
the exercise session and that this response may be different 
after this period, regardless of the use or not of stretching 
exercises in the session.

Regarding the influence of training volume on cardio-
vascular responses, our study differs from most literature 
findings37,38, which generally associate the largest volume 
(number of series) with the promotion of more significant 
post-exercise hypotensive effects. Scher, et al.39 evaluated the 
subacute effect of different volumes of low-intensity strength 
exercises on the magnitude and extent of BP changes in 16 
elderly (seven men and nine women) hypertensive subjects 
treated. Different from our study, the authors verified, 
through the auscultatory method, that both exercise sessions 
promoted BP reduction 60 minutes after exercise. However, 
only the largest exercise session promoted a reduction of 
over 24 hours.

Brito, Oliveira CVC, Brasileiro-Santos, et al.37 evaluated 
the effect of two sessions with ten strength exercises at 50% 
of 1RM with different volumes (one or three series) on the 
post-exercise hypotension of 10 elderly hypertensive subjects 
(six women and four men) physically active, using the nonin-
vasive technique of continuous measures of beat-to-beat BP. 
The authors observed that the high-volume exercise (three 
series) promoted greater hypotension.

The difference in the level of training of individuals com-
pared to our study may also have influenced the outcome since 
trained subjects tend to bear higher loads than sedentary indi-
viduals with an equal perception of effort38. Mediano, et al.40 
tested the effect of two strength exercise sessions performed 
with different volume (one and three series) on the blood 
pressure of 16 men and four women with drug-controlled 
hypertension. Blood pressure was measured using an aneroid 
sphygmomanometer immediately after the end of each session 
and for 60 minutes after and found a reduction of SBP only 
40 minutes later, but there was no change in DBP when the 
participants performed the session with a set of exercises. 
After the three series session, DBP was reduced at 30 and 
50 minutes post-exercise and SBP during the whole moni-
toring period. Differing from the findings of this study, they 
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demonstrated that the largest volume session (three series) 
promoted changes in BP for a longer time. The higher volume 
resulted in higher effort perception, and this factor may have 
determined the results.

Regarding HR response, a reduction of this variable was 
observed in all groups compared to basal values, regardless 
of the number of sets. However, just in the control group, 
when the Pilates session was performed with one series, HR 
reduction was observed in all post-exercise recovery moments. 
The reduction of HR in our study may be related to controlled 
breathing, characteristic of Pilates, which promotes greater 
activation of the parasympathetic nervous system by reducing 
HR. Although the study by Rodrigues et al.41 was performed 
with males, they also found that among the normotensive 
individuals, there was a more pronounced decrease in HR, 
showing that the vagal recovery of the hypertensive was slower.

Freitas and Santos-Júnior42 observed through an HR monitor 
the response of HR in 40 sedentary adults aged 20 to 39 years 
before and after each of the four Pilates exercises performed 
on the apparatus and ball. The session consisted of a single 
series of 10 repetitions and 2-minute intervals between ex-
ercises and found that exercise increased HR, which did not 
occur in our study. The increase in HR in this study may have 
occurred due to the insertion of ball exercises in the protocol, 
as it entails a higher request for balance and, consequently, 
greater muscle recruitment.

The reduction of the DP at 30 and 45 minutes of recovery 
after the exercise session may be associated with the HR re-
sponse pattern. Terra et al.43 also observed a reduction of DP in 
hypertensive aged women after 12 weeks of strength training, 
with a weekly frequency of three times a week, three series of 
12, 10, and 8 repetitions and intensities of 60%, 70%, 80 % 
of 1RM, respectively. They used the same BP measurement 
technique used in our study.

It was not possible to evaluate the isolated effect of the 
Pilates session on cardiovascular responses since hypertensives 
subjects were treated pharmacologically. Furthermore, the inclu-
sion of dynamic and active stretching exercises in the protocol 
may also have influenced the results, although they are part of 
the Pilates exercise routine. Also, there was no homogeneity of 
the medications used by our sample, which made it impossible 
to investigate the interference of these variables on cardiovas-
cular responses adequately. Another limitation was the lack of 
control of the participants’ diet, since this factor may influence 
the results. The lack of ambulatory blood pressure monitoring 
(ABPM) was also a limiting factor since this method would 
allow evaluating blood pressure for a more extended period.

Despite the limitations, this study has a high practical 
application, seeing that the exercise protocol was based on 
professional practice. Besides, we sought to fill in the meth-
odological gaps in the studies that involve the method and the 
cardiovascular responses regarding the training variables and 
intensity assessment instrument.

The results of the present study showed that performing 
a Pilates exercise session with one or three series does not 
influence the cardiovascular responses of hypertensive wom-
en since it did not evoke exacerbation in the cardiovascular 

responses. The results of the present study may support pro-
fessional practice regarding the prescription of the series of 
exercises of the Pilates method during the training session for 
medicated hypertensive people.
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