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Abstract

Background: Arterial Hypertension (AH) is an aggravating condition for Metabolic Syndrome (MS), as well as being 
aggravated by it. Menopause can make hypertension treatment more difficult, as it favors the worsening of MS 
components. Although there is evidence that exercise training reduces blood pressure, whether menopause and SM 
affect the exercise-induced benefits is yet to be elucidated.

Objective: To compare the effects of aerobic training on blood pressure in non-menopausal and menopausal women with MS. 

Methods: A total of 44 women were recruited and divided into four groups: non-menopausal control (NMC: 39.5 ±  
1.1 years, n = 11); menopausal control (MC: 54.9 ± 1.7 years, n = 12), non-menopausal aerobics (NMA: 43.1 ± 2.1 years, 
n = 11) and menopausal aerobics (MA: 52.1 ± 1.6 years, n = 10). The exercise groups performed aerobic training for 
three months, five times a week, at an intensity between 60% and 70% of heart rate reserve. The resting blood pressure 
and blood pressure response after 60 minutes of exercise were measured before and after the training period. The two-way 
ANOVA test was used, considering a p value < 0.05.

Results: The training program resulted in a decrease in abdominal fat, blood glucose and improved VO2 max. Compared 
to pre-intervention values, Systolic Blood Pressure (SBP) and Diastolic Blood Pressure (DBP) did not change after training 
in NMC, MC, MA and NMA groups (p > 0.05).

Conclusion: Three months of aerobic training improved MS components, but did not alter resting blood pressure or the 
BP response after an acute exercise session in women with MS. (Arq Bras Cardiol 2012;99(5):979-987)
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Introduction
Among the different metabolic changes resulting from 

menopause, the prevalence of Metabolic Syndrome (MS) has 
been documented. This prevalence increases from 13.8% in the 
premenopausal period to 60% in the postmenopausal period1-2. 
Similar behavior is observed regarding Systemic Arterial 
Hypertension (SAH), which increases on average from 32.1% 
to 60% in these periods3-4, regardless of the presence of MS5.

The mechanisms associated with increased prevalence 
of MS and hypertension in menopause are yet to be 
fully understood, but some factors seem to influence this 
response, such as estrogen deficiency, lipid profile alterations, 
endothelial dysfunction, decreased parasympathetic tone and 
increase in renin-angiotensin system activity, oxidative stress 
and body adiposity in this population6-10. 

Physical exercise has been considered a non-
pharmacological tool in the treatment of SAH11-12. However, 
cardiometabolic alterations resulting from menopause can 
directly interfere with the mechanisms by which exercise 
reduces blood pressure (BP). BP decrease after a training 
period has been attributed to a reduction in cardiac 
output, of sympathetic tone to the heart13, of circulating 
levels of noradrenaline14 and increased production and/or 
bioavailability of nitric oxide15. However, these pathways are 
impaired in postmenopausal women with MS.

Some studies have shown that after an aerobic training 
intervention period, there is no decrease in BP in healthy 
postmenopausal women, with overweight and high BP16-

18. However, other studies have shown BP reduction in 
healthy postmenopausal19 and postmenopausal hypertensive 
women20-22. These studies did not clarify the influence of 
menopause on the effects of exercise on BP, as the researchers 
did not use a control group to compare BP responses20-22. 
Only one study compared women in the periods before 
and after menopause19, identifying a significant decrease 
in systolic blood pressure after training only in the group 
of postmenopausal women. As the women were healthy, it 
remains unclear whether MS together with menopause can 
interfere with BP responses to exercise training. 
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gave their consent for study participation were enrolled. 
Subsequently, they underwent nutritional assessment and were 
advised to maintain their usual dietary habits. Each month, 
new nutritional assessments were performed with the objective 
of monitoring the nutritional behavior throughout the study. 
These evaluations were performed using a food frequency 
questionnaire, following the proposal of Block et al.24. We 
considered the responses regarding the women’s usual 
monthly food consumption. Calculations were carried out 
using AVANUTRI software, release 4.0 (Avanutri & Nutrição 
Serviços de Informática, Três Rios-RJ-Brazil).

One week before and 48 hours after the training protocols, 
submaximal one-mile tests were carried out (1,609 km) as 
well as ten-repetition maximum (10RM) tests for assessment 
of aerobic capacity and strength, respectively. 

Training Protocol
The participants underwent a 12-week training protocol 

with five weekly sessions. Initially, they underwent an 
adjustment period in the first week of training, with three 
sessions of 20 minutes of exercise at 50% of MHR, according 
to the protocol proposed by Karvonen et al.25, with a  
48-hour interval between sessions. From the second week on, 
the training volume increased to 30 minutes at 60% of MHR 
and progressed to 60 minutes in the following three weeks. 
From the fifth week on, the training session lasted 60 minutes, 
which was maintained until the end of the program. At this 
phase, the intensity increased from 60% to 70% of MHR. The 
intensity of all sessions was adjusted according to the subjective 
perception of effort (SPE) reported by participants, so that they 
maintained the effort between 11 and 14 in the Borg scale. 

Blood Pressure Measurements 
A Missouri aneroid sphygmomanometer (Embu, Brazil) 

with a 2-millimeter mercury precision, previously calibrated 
against a mercury column was used only for the purpose of 
gathering research data during the study. The measurements 
of resting BP were performed according to the procedures 
proposed by the VI Brazilian Guidelines on Hypertension 
(2010), observing all procedures related to food, bladder 
emptying, previous physical exercise. Measurements were 
performed with subjects in the sitting position, with legs 
uncrossed and after a resting period of at least 10 minutes, with 
the use of antihypertensive medications when the individual 
was hypertensive. Initially, the pressure was measured in both 
upper limbs, and using the auscultatory method employing 
phases I and V of Korotkoff sounds to identify the values   
of systolic and diastolic blood pressure, respectively. Blood 
pressure was measured in each arm until three consecutive 
values were obtained   with a difference of less than 5 mmHg. 
When differences > 5 mmHg were found between the upper 
limbs, the arm with the highest BP value was chosen for the 
remainder of the study. When there was no difference, the 
right arm was chosen for future measurements.

Women were considered hypertensive when they had a 
previous diagnosis of SAH or were considered hypertensive 
at the clinical appointment during which the exercise test 
was performed, as well as those who were already using 

Thus, the objective of the study was to analyze the 
influence of an aerobic training program on the BP response 
in premenopausal and postmenopausal women with MS.

Methods

Study Subjects
Patients with MS recruited from public hospitals and private 

clinics in the city of Iguatu (state of Ceará, Brazil) were invited 
to participate in this study. The inclusion criteria consisted of (a) 
presence of at least three of the following components of MS: 
high systolic blood pressure, hypertriglyceridemia, increased 
fasting glucose, reduced HDL lipoproteins and elevated waist 
circumference23, (b) age between 40 and 55 years (c) to be in 
the premenopausal (normal menstrual cycle) or postmenopausal 
period (menstrual cycle cessation for more than one year), (d) to 
be physically inactive. Participants were considered sedentary 
when they reported not being physically active individuals, 
those who did not perform physically active work and those who 
reported walking less than 20 minutes a day in daily dislocations.  

The exclusion criteria included patients entering menopause, 
those with evidence of heart disease, including ischemic heart 
disease, kidney disease, hypo- or hyperthyroidism and cancer, 
as well as smokers, those who consumed alcohol (more than 
three doses of alcohol a day), patients who used supplements 
and medications (fibrates, statins, exogenous insulin or 
hypoglycemic agents, beta-blockers, and antiarrhythmics), 
and pregnant women. Forty-four women were considered 
eligible for the study. They were randomly distributed using 
a number-generating software program to select a random 
sample (www.randomizer.org), in non-menopausal control 
group (NMC – 39.5 ± 1.1 years, n = 11), menopausal control 
(MC – 54.9 ± 1.7 years, n = 12), non-menopausal aerobics 
(NMA – 43.1 ± 2.1 years, n = 11) and menopausal aerobics 
(MA – 52.1 ± 1.6 years, n = 10).

This study was approved by the Ethics Committee on Human 
Research of Universidade Federal do Ceará, under protocol nº 
42111/2011. Each patient was informed of the risks and benefits 
involved in the study and signed an informed consent form, 
according to Resolution 196/96 of the National Health Council.

Study Design 
Initially, the volunteers underwent blood sample collection 

for subsequent analysis of lipid profile and glucose levels, 
as well as anthropometric measurements. The women 
from groups NMA and MA underwent a training program 
with aerobic exercises for three months. Blood pressure 
measurements were carried out at rest before and after 
the training period. Moreover, at the first and last training 
sessions, blood pressure measurements were performed 
before the exercise and for 60 minutes in the recovery period 
to determine BP response to acute exercise. 

Pre-Participation Evaluations
All subjects underwent a progressive treadmill exercise test 

with continuous ECG monitoring. Only those who showed 
no signs of ischemia or arrhythmia and whose physicians 
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antihypertensive medication, regardless of the BP value found 
during the study. We considered the possibility of BP values   
≥ 140/90 mmHg in women considered normotensive, and 
these would undergo a new medical assessment. However, 
that was not observed. 

To determine the chronic response, BP was measured 
before the intervention period and after three months of 
training, which occurred 48 hours after the last session of the 
training protocol. BP measurements were performed on the 
same days of the week and at the same time of day. 

To determine the acute response, measurements were 
performed after ten minutes of rest, immediately after the 
exercises, and at the 10, 20, 30, 40, 50 and 60-minute 
recovery period after exercise in the first and last sessions of 
the three-month training protocol. All these measurements 
were performed with the patient in the sitting position. 

Blood sample collection and assessment of lipoproteins, 
triglycerides and glucose levels

Blood samples containing 6 mL of blood from the 
antecubital vein were collected 24 hours before the 
intervention period. Three milliliters of blood were placed 
in tubes containing EDTA and gently homogenized by 
inversion. The remaining 3 mL were placed in tubes without 
anticoagulant. Then, they were centrifuged at 1500 rpm for 
20 minutes. The plasma or serum was separated, placed 
in Eppendorf tubes and frozen at -20 °C until the analysis 
was performed. All these analyses were carried out using a 
Labtest commercial kit (Minas Gerais, Brazil), following the 
manufacturer’s recommendations. 

Statistical Analysis 
Given the experimental nature of this study, the number 

of subjects that was calculated for each group was based 
on sample power, as proposed by Eng26. For that purpose, 
previous data on how exercise affects the systolic blood 
pressure were used. The variation promoted by the exercise 
was 17 mmHg for a standard deviation of 10 mmHg. 
Adopting a statistical power of 0.80 and a confidence level 
of 0.05, it was estimated that the minimum size for each 
group was 14 women.  

The normality and homogeneity of data variance 
were analyzed by the Shapiro-Wilks and Levene’s tests, 
respectively. One-way ANOVA for repeated measures 
was used to compare the pre-intervention differences 
between groups (NMC, MC, MA and NMA). To analyze 
the changes in cardiovascular measures at rest before and 
after the intervention period was used two-way ANOVA, 
with the established groups (NMC, MC, MA and NMA) and 
moments (pre- and post-intervention) being considered as 
factors. Delta data (post - pre) measured after performing an 
experimental session before and after the intervention period 
were compared between groups by two-way ANOVA for 
repeated measures. For all analyses, a value of p < 0.05 was 
adopted as statistically significant and post-hoc comparisons 
were performed by the Newman-Keuls test, when necessary. 
Data are presented as mean ± standard error. 

Results
Baseline characteristics of patients are shown in Table 1. 

The postmenopausal women were older than premenopausal 
ones. However, the group was characterized as belonging to 
the same age range (middle-age) and none of the women 
were older than 55. The four groups had borderline BMI 
between overweight and grade I obesity and all had a 
waist circumference level above the normal range. The 
aerobic capacity was classified as regular and levels of blood 
glucose, lipoproteins and triglycerides were close to the 
maximum reference values for all groups. Eight women from 
the NMC group and seven from the NMA group used oral 
contraceptives. None of the postmenopausal menopausal 
women used hormonal replacement therapy. 

The groups had similar dietary habits at baseline. According 
to the given dietary advice, none of the groups modified 
dietary intake during the study period, so there was no 
intergroup differences regarding nutritional intake in the 
assessments. As a result, the four groups remained statistically 
similar during and after the intervention process. Food intake 
data from the first and last assessment (immediately before 
and after the study) are shown in Table 1.

None of the women from the NMC group were 
hypertensive, whereas of the 11 volunteers from the NMA 
group, four were hypertensive. Hypertension was more 
prevalent in MC group, where six of the 12 women were 
hypertensive, whereas four of the 10 postmenopausal 
women who remained in the MA group were hypertensive. 
Regardless of the presence of hypertension, BP values   at rest 
before the start of the training program were similar between 
normotensive and hypertensive women, except for the BP 
values   observed in the hypertensive women from the MA 
group, which were greater than in the normotensive ones from 
the NMA group. Table 2 shows a comparison of BP values   
of hypertensive and normotensive women from all groups. 

The 12 weeks of training promoted aerobic capacity 
improvement in the women who were involved with the 
training program, so that these women completed the 
intervention period with significantly better VO2max when 
compared with their initial values   and the ones observed in 
their counterparts who remained sedentary, as shown in Table 3.  

This improvement in aerobic capacity was accompanied 
by a decrease in BMI, waist circumference and blood 
glucose (Figure 1). 

The BP values at rest before and after three months of 
intervention are shown in Figure 2. The training program was 
ineffective in promoting changes in the pre-intervention BP 
values    in premenopausal or postmenopausal women. That 
occurred in spite of the evident increase in aerobic capacity in 
response to training in the groups submitted to exercise training. 

The effect of the training program on acute blood pressure 
response to a single exercise session is shown in Figure 3. 
It shows the greatest reduction in blood pressure within 
60 minutes of recovery that followed the exercise sessions 
performed before and after the training protocol. Compared 
to pre-intervention values, the SBP and DBP deltas did not 
change after training in either group. 
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Table 1 – Physical and functional characteristics of patients before the intervention period in the non-menopausal control (NMC), menopausal 
control (MC), non-menopausal aerobics (NMA) and menopausal aerobics (MA) groups

NMC MC NMA MA

Number of individuals 11 12 11 10

Age (years) 39.5 ± 1.1 54.9 ± 1.7 43.1 ± 2.1 52.1 ± 1.6

Body mass (kg) 73.1 ± 3.4 74.2 ± 4.0 77.2 ± 4.1 72.2 ± 2.5

Height (m) 1.54 ± 0.02 1.54 ± 0.01 1.56 ± 0.02 1.56 ± 0.02

Body Mass Index (kg/m2) 30.8 ± 1.1 31.2 ± 1.26 31.7 ± 1.2 29.5 ± 0.8

Aerobic fitness (mL/kg/min) 24.1 ± 2.6 22.8 ± 5.0 26.1 ± 3.3 22.2 ± 3.6

Resting heart rate (bpm) 82.2 ± 11.0 92.8 ± 7.0 92.8 ± 11.0 88.3 ± 10.6

Glucose (mg/dL) 90.4 ± 2.9 103.3 ± 10.11 93.2 ± 5.3 90.0 ± 2.7

Total Lipoproteins (mg/dL) 190.3 ± 8.7 209.4 ± 16.2 205.1 ± 12.1 184.5 ± 17.3

HDL Lipoproteins (mg/dL) 37.9 ± 14.6 37.7 ± 15.6 43.6 ± 18.6 36.3 ± 14.8

Triglycerides (mg/dL) 138.3 ± 13.3 180.2 ± 20.4 177.1 ± 27.9 189.5 ± 29.7

Waist Circumference (cm) 101.4 ± 2.4 102.1 ± 2.5 102.8 ± 2.1 100.1 ± 2.0

Pre-study caloric intake 1703 ± 555 1555 ± 319 1571 ± 365 1820 ± 420

   Carbohydrates 53.8 ± 14 54.0 ± 14 56.2 ± 13 57.0 ± 15

    Lipids 27.1 ± 8 27.2 ± 9 26.5 ± 7 28.5 ± 9

    Protein 19.1 ± 6 18.8 ± 6 17.3 ± 6 14.5 ± 5

Post-study caloric intake 1810 ± 508 1740 ± 435 1640 ± 380 1910 ± 430

    Carbohydrates 54.0 ± 14 55.1 ± 15 55.3 ± 16 58.4 ± 16

    Lipids 28.5 ± 5 27.0 ± 8 27.5 ± 9 29.0 ± 9

    Protein 17.5 ± 5 17.9 ± 7 17.2 ± 6 12.6 ± 5

Data shown as mean ± standard error

Table 2 – Blood pressure at rest before the intervention period categorized by hypertensive and normotensive in the non-menopausal control 
(NMC), menopausal control (MC), non-menopausal aerobics (NMA) and menopausal aerobics (MA) groups

NMC MC NMA MA

Hypertensive systolic pressure -- 114,3 ± 11,7 129,3 ± 10,0 135,5 ± 5,3*

Normotensive systolic pressure 115,3 ± 11,1 100,0 ± 16,9 112,7 ± 10,8 119,0 ± 9,2

Hypertensive diastolic pressure -- 78,0 ± 11,0 82,0 ± 9,4 76,5 ± 11,1

Normotensive diastolic pressure 77,8 ± 8,0 80,0 ± 10,2 74,0 ± 8,5 70,0 ± 6,3
Data shown as mean ± standard error. Number oh hypertensive women in the MC (10), NMA (4) and MA (4). -- Group without hypertension. * difference between 
hypertensive women from the MA group and normotensive ones in the NMA group.

Table 3 – Influence of the aerobic training protocol on heart rate at rest and aerobic fitness in the non-menopausal control (NMC), menopausal 
control (MC), non-menopausal aerobics (NMA) and menopausal aerobics (MA) groups

NMC MC NMA MA

HR at rest pre-intervention 82.2 ± 3.0 92.8 ± 2.0 92.8 ± 3.0 88.3 ± 6.0

HR at rest post-intervention 80.2 ± 4.0 91.6 ± 4.0 80.2 ± 6.0 87.9 ± 5.0

Pre-intervention aerobic fitness 24.1 ± 0.9 22.8 ± 1.4 26.1 ± 0.9 22.2 ± 0.9

Post-intervention aerobic fitness 22.8 ± 0.9 25.8 ± 1.7 33.3 ± 2.4*† 34.1 ± 2.8*†

Data expressed as mean ± standard error. *difference in relation to pre-intervention period. †difference in relation to control group.
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Discussion
The main finding of this study was that an aerobic training 

program promotes body fat reduction and improves aerobic 
capacity, but does not reduce blood pressure, acute or chronically, 
in women with MS, regardless of their menopausal status. 

The decrease in blood pressure after a training period, 
either acute or chronically, has been demonstrated in 
normotensive27-28 and hypertensive29-30 individuals. In 
postmenopausal women, it was observed a reduction of 
18 and 10 mmHg in systolic and diastolic values  , respectively, 

after six months of training at 50% of MHR, with three weekly 
sessions 24. However, this study did not have a control group, 
so that the effects of menopause on the benefits of exercise 
were not elucidated.  

In another study of postmenopausal women, Figueroa et 
al.31 observed a reduction in BP after 12 weeks of training, 
but this protocol consisted of a combination of aerobic and 
resistance exercises, which differs from our study in which 
women performed aerobic exercises only. Meanwhile, 
Cardoso et al.32 demonstrated that a protocol of aerobic 

Figure 1 – Glucose (A), waist circumference (B) and body mass index (C) measured at rest before (white bar) and after (black bar) the intervention period in the non-
menopausal control (NMC), menopausal control (MC), non-menopausal aerobics (NMA) and menopausal aerobics (MA) groups. 
* difference in relation to pre-intervention period.

Gl
uc

os
e (

m
g/

dl
)

W
ais

t c
irc

um
fe

re
nc

e (
cm

)
Bo

dy
 M

as
s I

nd
ex

 (k
g/

m
2 )

NMC

NMC

NMC

MC

MC

MC

NMA

NMA

NMA

MA

MA

MA

983



Original Article

Lima et al.
Aerobic training, menopause and blood pressure

Arq Bras Cardiol 2012;99(5):979-987

exercises, as performed in this study, prevent ambulatory 
increases in blood pressure typically seen in women who 
underwent hormonal replacement therapy with oral estrogens. 
Although the results of our study differ from previous studies, 
it should be noted that while in this study we used the aerobic 
exercises, another was in combination with resistance training 
whereas no reduction of the PA, but no increase in pressure 
in postmenopausal replacement with estrogens. These 
differences in methodology and subjects’ characteristics may 
explain the differences in our results.  

On the other hand, there have been studies with similar 
results to ours. In the study by Arsenault et al.16, there was 
no change in BP, even with a decrease in BMI and waist 
circumference in women with high blood pressure who 
underwent six months of aerobic exercise training, performed 
three to four times a week, at 50% of the VO2max. Meanwhile, 
our study failed to promote BP reduction even after improving 
the aerobic capacity of the volunteers. Yoshizawa et al.18 
observed that in spite of the decrease in BMI and VO2 
improvement, there was no change in systolic and diastolic 
blood pressure after a period of eight weeks of aerobic 
training performed four to five days a week, with an intensity 

of 60% -75% of MHR. Despite this evidence, neither of the 
studies showed an association between menopause and MS 
in the studied women. 

BP decrease after a period of aerobic training has been 
demonstrated in women with MS. In a recent study, Mujica 
et al.33 observed that a four-month exercise period, performed 
three times per week, lasting 60 minutes, of which intensity 
increased progressively from 40% to 80% of MHR between the 
first and last month’s training, decreased BP levels in women 
with MS. Corroborating these results, another study34 observed 
that two months of training divided in 180 minutes a week 
associated with a reduced-calorie diet was enough to reduce 
the BP of patients with MS. 

Given the absence of the hypotensive effect in this study, it 
can be assumed that the training protocol would not have been 
effective in promoting this hypotensive response. However, the 
training program of the present study was performed so that 
there was increased overload, both in volume and intensity in 
the second, third, fourth and fifth weeks of training. From the 
fifth to twelfth weeks, the duration of training was maintained 
at 60 minutes, with five weekly sessions. This is an appropriate 

Figure 2 – Systolic Blood pressure (A) and diastolic Blood pressure (B) measured at rest before (white bar) and after (black bar) the intervention period in the non-
menopausal control (NMC), menopausal control (MC), non-menopausal aerobics (NMA) and menopausal aerobics (MA) groups.
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volume-intensity ratio according to the current guidelines for 
the treatment of hypertension35-36. In fact, this training protocol 
resulted in significant increase in VO2 max and total and central 
body fat reduction in the study volunteers. 

It can also be assumed that the sample size was responsible 
for the lack of the hypotensive effect. However, we believe 
that there was no lack of power in the statistical analysis of 
this study. Initially, when performing the analyses, we realized 
that the p values   were distant from the adopted significance  
(p < 0.05). Thus, even if new individuals were added to the 
sample, probably these would not be enough to change the 
results. In addition, a recent study32, which used a design similar 
to that of the present study and assessed BP showed no significant 
differences with only nine subjects in one of the assessed groups.

Even the hypertensive women had pre-intervention BP 
values   < 140/90 mmHg. It is well-known that the potential 
of exercise to promote blood pressure reduction is influenced 
by pre-exercise BP values37. Therefore, this is one more reason 
we can list to explain the absence of blood pressure reduction 
after the administered training program. 

One limitation of this study was the fact that it was not 
possible to eliminate the volunteers who were using oral 
contraceptives. To apply this as an exclusion criterion would 
have reduced the size of the non-menopausal groups by 
approximately 75%. Nevertheless, when considering the 
experimental and control groups of menopausal women (who 
had contraceptive use as an exclusion criterion), the results 
do not change in relation to the non-menopausal groups. 
Furthermore, the two non-menopausal groups had users and 
non-users of oral contraceptives.

As it was observed for the chronic effect of exercise 
on blood pressure, a single session did not promote 
acute blood pressure reduction after the exercise, even 
though the phenomenon of hypotension has been well 
documented after aerobic exercises in menopausal38 and 
non-menopausal39 women. The study training protocol 
did not affect Post-Exercise Hypotension (PEH), either. 
These data corroborate other previous studies, in which no 
differences were found in the magnitude of PEH between 
different training situations40. 

Figure 3 – Delta of Systolic Blood pressure (A) and delta of diastolic Blood pressure (B) measured after experimental session before (white bar) and after (black bar) 
the intervention period in the non-menopausal control (NMC), menopausal control (MC), non-menopausal aerobics (NMA) and menopausal aerobics (MA) groups.
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Menopausal women with MS have increased cardiovascular 
risk2 and interventions aimed at reducing this risk should be 
used in this population. Although the training protocol of the 
present study did not cause significant alterations in blood 
pressure, body fat decreased in the menopausal and non-
menopausal groups who exercised, as well as and glucose 
level reduction in the non-menopausal group. These variables 
are two components of the MS. Therefore, this study shows 
that a training program can reduce body fat in women with 
MS, regardless of whether or not they are menopausal. On 
the other hand, the data seem to indicate that menopause 
can interfere with metabolic responses to exercise. However, 
although this study is indicative, it is not enough to evaluate 
the hypothesis that menopause influences cardiometabolic 
responses to exercise. 

Conclusion
The results of this study indicated that a 12-week 

protocol of aerobic training can promote improvement in 

MS components, but this was not accompanied by chronic 
reduction in blood pressure levels or presence of acute 
hypotension in the first moments after a session of this type of 
exercise. Although glycemia was improved only in menopausal 
women who exercised, this study is not yet sufficient to answer 
whether the metabolic alterations of menopause can interfere 
with cardiometabolic responses to exercise in women with MS. 
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