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The present study aimed to examine the effects of a prior session of
power training on blood pressure values during tasks that mimic the
activities of daily living in hypertensive and normotensive older women.
A randomized crossover experimental design was used for this study.
Eleven older women (age, 66.1+ 1.2 years; body mass index, 26.7+4.8
kg/mZ systolic blood pressure, 133.9+23.4 mmHg) were recruited to
participate. Volunteers were randomly underwent to a single session of
physical exercise equalized by training volume, characterized by 3 sets
of 8-10 repetitions in 8 different exercises. However, Power training
session was performed at a higher intensity (moderate) than Sham ses-
sion (rest/very, very easy). Inmediately after the end of the exercise
session, subjects were assigned to perform five tasks that mimic the

INTRODUCTION

Hypertension (HTN) is a chronic degenerative condition clini-
cally characterized by an asymptomatic persistent elevation in ar-
terial blood pressure values (Chobanian et al., 2003). Even if sev-
eral evidence have been discussing a possible association between
HTN, muscular impairment and cognitive decline (Coelho-Junior
et al., 2017b; Coelho-Junior et al., 2017¢), the main concern
about this disease is due its strong association with the develop-
ment of cardiovascular (e.g., myocardial infarction) and neurovas-

activities of daily living. Hemodynamic parameters were recorded be-
fore and immediately after the session of physical exercise, as well as
in the end of each of the tasks. Results demonstrated significant eleva-
tions in systolic blood pressure and pulse pressure values during the
performance of the tasks after the Sham session. However, values
were not altered in the power training session. Data of the present
study indicate that an acute session of power training can maintain
blood pressure values lower during the subsequent performance of
tasks that mimic activities of daily living in older women.

Keywords: Hypertension, Older adults, Physical exercise, Power training,
Activities of daily living

cular (e.g., stroke) diseases, and, consequently, early death (Mozaf-
farian et al., 2015; World Health Organization, 2009). Regarding
its prevalence, older women seem to be the most affected group,
once American Heart Association reports indicate that 80% of
American older women present a clinical diagnosis of HTN (Go
etal., 2013).

Physical exercise has been widely recommended by several
guidelines (Chobanian et al., 2003; Pescatello et al., 2004) to
compose the nonpharmacological strategies used in the manage-
ment of blood pressure values in hypertensive patients, once sys-
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tematic reviews and meta-analytic regressions have demonstrated
that aerobic and resistance (i.e., dynamic and isometric) training,
can elicit a significant decrease in blood pressure values in this
population (Carlson et al., 2014; Cornelissen and Smart, 2013).

Nevertheless, the effects of physical exercise on the cardiovascu-
lar system are not circumscribed to its chronic effects, and evi-
dence demonstrate lower blood pressure values in relation to the
pre-exercise moment after an acute session of exercise (Asano et al.,
2014; Coelho-Junior et al., 2017a; Macedo et al., 2014). This phe-
nomenon is called hypotension postexercise (HPE). Indeed, signif-
icant HPE has been demonstrating by several experiments, which
studied different regimes of physical exercise, including—but not
limited to—aerobic (Asano et al., 2013; Asano et al., 2014; Barre-
to et al., 2015; Santana et al., 2013) and resistance (Brito et al.,
2014; Macedo et al., 2014; Moraes et al., 2007; Moraes et al.,
2012) exercises in normotensive and hypertensive subjects.

Once HPE is a transient phenomenon, which can last for up
some hours after physical exercise cessation, some researchers have
been discussing its external validity. Classically, chronic adapta-
tions in the cardiovascular system from physical exercise were
supposed to be a sum of the acute effects (Terra et al., 2008). Re-
cently, evidence confirmed, at least, partially, this theory, once was
demonstrated that the magnitude of HPE after aerobic (Liu et al.,
2012) and resistance exercises (Moreira et al., 2016) was positively
correlated with chronic changes on blood pressure values.

Despite its associations with chronic changes, some studies have
been discussing if HPE may be affected by the subsequent perfor-
mance of physical and/or mental activities (Hamer et al., 2006).
Regarding mental activities, data have been demonstrating that
blood pressure values remain lower during stressful mental tasks
(e.g., Stroop test) accomplished after an acute session of exercise
(Hamer et al., 2006). However, just a few experiments have tested
the hypothesis that HPE is preserved during a subsequent perfor-
mance of physical and mental activities (Hamer et al., 2006; Mac-
Donald et al., 2001; Mota et al., 2009).

These studies have been performed with young and mid-
dle-aged adults, and physical efforts are commonly based on phys-
ical tasks with a high aerobic component, or even, were not con-
trolled by the researchers (i.e., free-living workday), which limits
its application in the geriatric population. Moreover, is important
to mention that such studies have been investigating, predomi-
nately, the effects of aerobic and resistance exercises and the effects
of other regimes of physical exercises, such as power training (PT),
have not been elucidated.

It is important to mention that PT has been widely recom-
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mending composing the programs of physical exercise addressed
for older people, once evidence suggest that muscle power de-
creases faster and in a larger magnitude, as well as is more associ-
ated with functionality and mobility than other physical capaci-
ties, such as muscle strength (Bean et al., 2003; Dietzel et al.,
2013; Lauretani et al., 2003). Even if a substantial number of
studies have been confirmed the beneficial effects of PT in the
functional capacities of older adults (Ramf{rez-Campillo et al.,
2016; Wallerstein et al., 2012), just recently, in a seminal study
from our group (Coelho-Junior et al., 2017a), its acute effects in
the cardiovascular system started to be elucidated. However, a
question remains regarding the capacity of PT to collaborate with
maintaining of lower blood pressure values during the perfor-
mance of physical tasks in older adults.

Therefore, the present study aimed to examine the effects of a
prior session of PT on blood pressure values during tasks that
mimic the activities of daily living (ADL) in hypertensive and
normotensive older women.

MATERIALS AND METHODS

In the present study, in an attempt to mimic a real environ-
ment, where the volunteer, after the session of exercise training go
home and perform several tasks, was developed a crossover experi-
mental study to elucidate if blood pressure values remain lower
during the performance of the ADL after an acute session of phys-
ical exercise in comparison with a day when the volunteer did not
exercise (i.e., Sham). The crossover methodology was based on the
execution of two experimental sessions, an exercise session (i.e.,
PT) and a Sham session (i.e., SS). The SS seems to be a better ap-
proach than a control session to understand the acute effects of PT
because the volunteers do not remain sitting or lying down—as
occurs during control sessions—, but they are in fact, moving
their body, as occurs in real life.

Subjects

After approval of the study by the Research Ethics Committee of
the University of Campinas, (protocol No. 835.733) and the signa-
ture of the term of free and informed consent, 11 untrained older
women (age range, 60 to 74 years) from two specialized public
community health centers for older adults in a town of Sdo Paulo
city metropolitan area, in the southeastern Brazil, were recruited.

Diagnosis of HTN was not a criterion for exclusion. However,
to ensure homogeneity, hypertensive (n=06) and normotensive
(n=>5) patients were randomized separately. Therefore, hyperten-
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sive patients were first blinded allocated to PT or SS, and, after, in
the same way, normotensive patients. For allocation of the partici-
pants in one of the 2 experimental sessions (i.e., PT or SS), a com-
puter-generated list of random numbers was used.
Anthropometric characteristics, hemodynamic variables, mor-
bidity data, and the average number of medications used, as well
as the class of medications, are shown in Table 1. Briefly, anthro-
pometric characteristics (i.e., weight and height) were evaluated
using a body weight scale with stadiometer Filizola (Filizola, Sdo
Paulo, Brazil). In turn, information regarding the prevalence of
morbidities—diseases—, use of medications and exclusion criteria
data were collected from medical records (i.e., chart review) of
each subject by two researchers (i.e., HJCJ and SSA) and data

Table 1. Sample characterization (n=11)

Variable Value
Age fyr) 66.1+1.2
Height (cm) 156.9+6.7
Body mass index (kg/m?2) 26.7+48
Systolic blood pressure (mmHg) 1339+234
Diastolic blood pressure (mmHg) 753+76
Mean arterial pressure (mmHg) 948+122
Pulse pressure (mmHg) 586+18.0
Hypertension (%) 55
Mean of drugs 05+08
Drug class (%)
ANG Il receptor antagonist 80
ACE inhibitor 0
Diuretic 20
Calcium channel blockers 20

Values are presented as mean + standard deviation unless otherwise indicated.
ANG, angiotensin; ACE, angiotensin converting enzyme.

| 11 Older women I
L]
L}
[ ]

were confronted to ensure reliability.

The diagnosis of HTN was accomplished by a specialist (i.e.,
cardiologist) who was not affiliated to the centers. In summary,
before the participants began the activities in the centers where
they were recruited, a medical consultation was conducted and an
extensive list of medical exams was required (e.g., fasting blood
glucose, fasting blood insulin). If the patient showed any signal of
HTN, such as elevated blood pressure levels along the day, she
was referred to a specialist. After specific exams, patients should
return to the centers with a letter signed by the specialist confirm-
ing or not the diagnosis. The final diagnosis was signed by the
head-physician of the center and a nurse updated the medical re-
cords each 6 months.

Exclusion criteria were: hormone replacement and/or psycho-
tropic drugs use, cardiovascular disease (e.g., acute myocardial in-
farction, stroke, peripheral arterial disease, and transient ischemic
disease), pulmonary disease, neurological or psychiatric disease
(e.g., Parkinson or Alzheimer disease), musculoskeletal disorders,
metabolic diseases (e.g., diabetes mellitus type II), comorbidities
associated with greater risk of falls and recent history of smoking
or alcohol abuse. The participants had not been involved in resis-

tance or aerobic training in the last 12 months (i.e., untrained)
(Rhea, 2004).

Procedures

The experimental design adopted in the present study can be
observed in Fig. 1. In summary, after being recruited, evaluated
regarding the inclusion and exclusion criteria and underwent to
an adaptation period, volunteers performed the main experimental
sessions (i.e., PT and SS). For the experimental sessions, volunteers

w A A -

Postexercise

Fig. 1. Experimental design adopted in the present study. PT, power training; SS, sham session.
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reported in a fast state to the laboratory on two separate occasions
separated, at least, by 96 hr. After the performance of PT and SS,
subjects accomplished five tasks, which were developed to mimic
ADL. To evaluate the effects of physical exercise on blood pressure
behavior during the performance of ADL, blood pressure values
were measured before, immediately after (IA) the end of the ex-
perimental sessions and IA the end of each one of the five tasks.

Exercise protocol

During all procedures, including physical exercise, the tem-
perature in the laboratory was maintained between 21°C and
24°C. The experimental protocols occurred under the supervision
of two researchers (HJCJ and SSA), which were responsible for ex-
ercise prescription and monitoring of the exercise sessions.

Before experimental sessions, volunteers were subjected to an
adaptation period to avoid any bias related to the wrong execution
of the exercises and to familiarize them with the Borg scale adapt-
ed by Foster et al. (2001), with the laboratory environment, and
with the researchers. The adaptation period was the same for all
subjects and involved the performance of the same exercise ses-
sions in the morning (9:30 a.m. to 11:30 a.m.), twice a week,
with a minimum interval of 48 hr between each exercise bout,
during 4 weeks. Each session was composed of nine exercises,
which were designed to stimulate the major muscle groups, at the
intensity classified as easy in the adapted Borg scale (Foster et al.,
2001), with 12-15 submaximal repetitions, avoiding fatigue,
such that during the first week, volunteers performed 1 set of each
exercise, and during the following weeks, they performed 2 sets of
each exercise, with 1-min rest interval between each set (American
College of Sports Medicine et al., 2009; Garber et al., 2011). Ex-
ercises were performed by alternating the major groups in the up-
per and lower extremities (alternating groups). The exercises that
composed the adaptation period were: (a) seated row, (b) leg press,
(c) chest press, (d) seated leg curl, (e) lateral raise, (f) calf raise, (g)
arm curl, (h) triceps extension, and (i) abdominal crunch. The du-
ration of each exercise session was approximately 50 min. To avoid
bias, elastic bands (Thera-Band, The Hygenic Corp., Akron, OH,
USA) were added in the exercise routine of the adaptation period.
Therefore, exercises were not performed exclusively with machines
(Johnson Health Tech, Taichung, Taiwan) and free weights, but
also with elastic bands (Thera-Band).

During the adaptation period, the training load was adjusted
by the rating of perceived exertion (RPE) method, using the
adapted Borg scale (Day et al., 2004; Foster et al., 2001). The vol-
unteers received a plasticized copy of the adapted Borg scale (Fos-
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ter et al., 2001) after the end of each set and were asked the fol-
lowing question: “How much exertion did you make during the
performance of this exercise set?” Volunteers could either mention
the exertion score or indicate it on the scale. The RPE was utilized
to increase the external validity of the present study since this
method is a reliable and easy to apply. Furthermore, this method
allows the adjust of the load in each session of exercise.

After the adaptation period, volunteers were blinded to treat-
ment allocation and were randomized into the PT or SS. There-
fore, volunteers did not know in what treatment group they were
allocated. Seventy-two hours before the begin of the experimental
protocols, hemodynamic variables were measured at rest (as de-
scribed below in the Hemodynamic measurements subtopic). Both
sessions were designed with the same number and type of exercis-
es. The exercises performed were: (a) squat on the chair (90°), (b)
chest press, (c) seated leg curl, (d) frontal raise, (e) calf raise, (f) arm
curl, (g) triceps extension, and (h) abdominal crunch. All exercises
were performed in the total range of motion. In the beginning of
every experimental session, all groups performed a brief warm-up
that consisted of one set of 12—15 repetitions of each exercise
without weights.

Both groups were equalized by the total volume of the session
(i.e., the number of sets and repetitions); however, exercise inten-
sity was different.

Power training

The exercise session of the PT was based on 3 sets of 810 repe-
titions of each exercise, at the intensity of 3, which is considered
moderate on the adapted Borg scale (Foster et al., 2001). This in-
tensity represents approximately 50% of one-repetition maximum
(1RM) (Day et al., 2004). One-minute rest interval was adopted
between each set. The concentric phase should be performed as
fast as possible, whereas the eccentric phase should be performed
within 2 sec (Garber et al., 2011; Kraemer and Ratamess, 2004).
To ensure the cadence of muscle contractions, a researcher was re-
sponsible for counting the time and feedback the volunteers
during each muscle contraction, indicating if was necessary in-
crease, decrease or maintain the velocity. In addition, before each
concentric contraction, researchers stimulated the volunteers to
perform the muscle contraction as fast as possible.

Sham session

The SS was based on 3 sets of 810 repetitions of each exercise
without elastic bands. One-minute rest interval was adopted be-
tween each set. The concentric and eccentric phases should be
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performed within 2 sec (Garber et al., 2011; Kraemer and Rata-
mess, 2004). To ensure the cadence of muscle contractions, a re-
searcher was responsible for counting the time and feedback the
volunteers during each muscle contraction, indicating if was nec-
essary increase, decrease or maintain the velocity.

Elastic bands

The elastic bands were used to offer to the volunteers the possi-
bility to perform the concentric contraction as fast as possible,
avoiding any range-of-motion limitations imposed by the ma-
chines, since elastic bands propitiate large mobility in the achieve-
ment of the movement (Uchida et al., 2016). Elastic bands are
portable, inexpensive, reliable, and has a high practical application
(Martins et al., 2013; Uchida et al., 2016). Is important to men-
tion, that the resistance of the elastic bands can be quantified in
kef (ie., 1 kgf=1 kg), thus allowing the quantification of the ex-
ternal load (Uchida et al., 2016). Therefore, the using of elastic
bands in the present study should be understanding as an advice,
as machines and free weights, and not an independent variable.
Volunteers of the present study performed the exercises using yel-
low and red elastic bands (Thera-Band).

All the elastic bands were warily used and, posteriorly, store ac-
cording to the manufacturer’s directions (Thera-Band), which can
be viewed in http://www.thera-band.com/instructions.php.

Activities of daily living

In the present study, were proposed five tasks to mimic a com-
mon situation performed daily by older people. Therefore, an ab-
stract narrative was created to the volunteers based on a previous
interview performed with them about their routine activities
throughout a normal day. In summary, was proposed to them
imagine a situation where they were going to a grocery shop to
buy food. After shopping, they should go home carrying two
bags, placed the food in the kitchen cabinet, clean the home and
make a seven-errors game. The five activities proposed were: 1st
walk 198 m, 2nd walk 198 m carrying two bags containing 8 kg
(5 kg on the right arm and 3 kg on the left arm), 3rd place 5 dif-
ferent weights (3=3 kg, 2=2 kg) at a time inside a 70-cm stand,
4th sweep the floor for 66 m, Sth petform a seven-errors game. To
mimic the rest time that older adults usually perform between
one task and another, a 2-min rest interval was adopted between
each task. This period was also used to the evaluation of hemody-
namic parameters.

The volunteers did not receive verbal encouragement to per-
form the tasks, once the proposal was that they accomplish the
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tasks as they are accustomed to doing daily. An illustration of the
ADL can be observed in Fig. 1.

Hemodynamic measurements

In the morning of the experiment, upon arriving at the labora-
tory (8:30 a.m. to 10:30 a.m.), the participants were asked about
any basic needs (i.e., drink water and use the bathroom) before the
beginning of the experiments and were urged to avoid doing these
activities during the experiments. Twenty minutes before the be-
ginning of the experimental sessions, IA and during the intervals
of the five tasks, the volunteers remained sitting down in a com-
fortable chair. The exercise room had an artificial light and auto-
mated control temperature (24°C). The hemodynamic parameters
were blindly measured on the left arm using automated oscillo-
metric equipment (BP 3BT0A, Microlife AG, Widnau, Switzer-
land) and were recorded in the 21st min after 20 min of rest (rest),
IA exercise completion, and in the intervals of each one of the five
tasks, mentioned in the RESULTS section as 1st, 2nd, 3rd, 4th,
and 5Sth. The hemodynamic parameters included systolic blood
pressure (SBP) and diastolic blood pressure (DBP). The mean ar-
terial pressure (MAP) and pulse pressure (PP) were determined
using the following equations: MAP =SBP + (2xDBP/3) and PP
=SBP-DBP. The procedures for the measurement of blood pres-
sure were adapted from the VII Joint National Committee of High
Blood Pressure (JNC7) (Chobanian et al., 2003) All evaluations
were performed by the same investigator.

Standard breakfast

Volunteers reported to the laboratory after a 12-hr fast. Food
consumption was maintained constant during the previous 48 hr.
Upon arriving at the laboratory, volunteers consumed a standard
breakfast 60-90 min before the being of the experimental sessions.
The kit was composed for a 43-g chocolate mini-cake (Casa Suica,
Jandira, Brazil), a 200-mL orange box juice (Ades, Unilever, Jun-
diaf, Brazil) and a 26-g brown crackers pack (Club Social). In total,
560 kcal were offered from 85 g of carbohydrate, 13.1 g of fat,
4.96 g of protein and 662 mg of sodium.

Statistical analysis

Normality of data was tested with Kormonov-Smirnov test. In-
tragroup and intergroup comparisons between the different mo-
ments (i.e., rest, IA, 1st, 2nd, 3rd, 4th, and Sth) on SBP, DBP,
MAP, and PP were performed by Sp/it-plor analysis of variance with
Dunnett as post hoc test. Cohen effect size d was calculated to inform
clinical relevance of results. Effect size were defined to be moderate
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Fig. 2. Hemodynamic parameters at sham and power sessions. SBP, systolic
blood pressure; DBP, diastolic blood pressure; MAP. mean arterial pressure; PP,
pulse pressure; IA, imediatelly after; ADL, activities of daily living. *P=0.05.

for values for Cohen d of more than 0.2 but less than 0.5, good for
values between 0.5 and >0.8. Level of significance was 5%
(P <0.05) and all procedures were performed using IBM SPSS Sta-
tistics ver. 20.0 (IBM Co., Armonk, NY, USA). The power of the
sample size was determined using G*Power version 3.1.9.2 (Hein-
rich-Heine-Universitit Diisseldorf, Diisseldorf, Germany) based on
the magnitude of the mean differences in the 4 variables between
the two groups to a level of significance set at 5% and power (B) of
0.80. Data are expressed in mean + standard deviation.

RESULTS

Table 1 shows the morphological and hemodynamic characteris-
tics of older women recruited in the present study. As expected, all
volunteers were older (66.1+1.2). Body mass index evaluation in-
dicates an overweight classification (26.7 +4.8 kg/m?). In turn, sys-
tolic (133.9+23.4 mmHg) and diastolic blood pressure (75.3+7.6
mmHg) values suggested a prehypertensive classification, which
probably occurs due to sample composition (i.e., 55% of hyperten-
sive and 45% of normotensive volunteers). Regarding drug class,
angiotensin II receptor antagonist (80%), calcium channel blockers
(20%), and diuretic (20%) were the prevalent pharmacological
treatment used by hypertensive patients. Volunteers attendance was
100% for all experimental sessions. Furthermore, volunteers did
not present adverse effects during or after the experimental sessions.

In relation to physical effort, as expected, volunteers reported a
higher session RPE at PT (3.0+0.0 AU; moderate) than during SS
(0.6 £0.4 AU, rest/very, very easy, P <0.001). In concordance, total
training workload (total number of sets total number of repeti-
tions x total weight lifted [kg]) was higher at PT (16,330 kg) than
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Fig. 3. Mean of hemodynamic parameters at sham and power sessions. SBP. sys-
tolic blood pressure; DBP. diastolic blood pressure; MAP. mean arterial pressure;
PP pulse pressure; IA, imediatelly after; ADL, activities of daily living. *P=0.05.

during SS (7,290 kg; P <0.001).

Fig. 2 shows the behavior of hemodynamic parameters at PT
and SS. DBP and MAP did not show significant differences in re-
lation to rest moment, regardless the experimental session. How-
ever, SBP (+17.0 mmHg; F=1.8; Cohen d=0.78) and PP (+17.2
mmHg; F=2.8; Cohen d=0.93) were significantly increased after
the second activity in comparison with the resz moment at SS. In
turn, intragroup comparisons did not indicate significant differ-
ences in SBP and PP at PT session. There were no significant dif-
ferences between PT and SS.

Fig. 3 shows the mean values of hemodynamic parameters IA
the end of the exercise session and all the tasks. Analyze of vari-
ance and Dunnett post hoc test showed a significant increase in PP
(+7.8£10.8 mmHyg) after ADL in comparison with rest moment
at SS. In turn, SBP, DBP, and MAP did not show significant dif-
ferences. Regarding Cohen  evaluation, alterations on SBP and
PP were classified as good (-0.76) and /large (-0.94) during SS, re-
spectively. On the other hand, during PT, a moderate (-0.37) classi-
fication was attributed to SBP, whereas PP behavior was unclassi-
fied because alterations were negligible (-0.09). Lastly, MAP and
DBP were classified as moderate in both groups (PT: MAP =-0.53,
DBP =-0.47; SS: MAP =-0.40, DBP = 0.23).

DISCUSSION

The main finding of the present study is that blood pressure
values remain lower during the subsequent performance of tasks
that mimic ADL in older women at PT in comparison with SS.
Indeed, individual analyzes indicate that SBP (-17.0 mmHg) and
PP (-17.2 mmHg) remained lower after the second task, as well as
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pooled analyzes indicate that PP (-7.8 mmHg) remained lower
during the sum of all ADL when PT is compared with SS. These
data confirm partially our initial hypothesis, once blood pressure
values were not lower during the performance of all ADL. Data of
the present study corroborate with other experiments, which
demonstrate that after a session of physical exercise blood pressure
values remain lower during the performance of a subsequent mod-
erate intensity interval physical exercise (MacDonald et al., 2001),
routine daily activities (Mota et al., 2009), mental stress (Hamer
et al., 2006; Neves et al., 2012) and mental stress associated with
physical effort (Ribeiro et al., 2011).

Regarding previous studies, in a seminal experiment, MacDon-
ald et al. (2001) elegantly demonstrated that a prior achieved of
moderate-intensity aerobic exercise (i.e., 70% of VOzu) is able to
elicit significant lower SBP and DBP values during the perfor-
mance of several physical tasks in comparison with the control ses-
sion. In relation to resistance exercise, Mota et al. (2009) submitted
hypertensive patients to a circuit model of resistance training,
which was composed of 13 exercises that were performed once at
40% of 1RM. After physical exercise cessation, blood pressure val-
ues were measured during the free-living workday. Results demon-
strated that blood pressure values remained lower during the 7 hr
following exercise cessation in comparison with control session.

However, despite the beneficial results observed in these experi-
ments, several limitations associated with these studies must be
mentioned, such as samples composed by healthy young and mid-
dle-age adults, and the subsequent performance of noncontrolled
tasks (e.g., free-living workday). On the other hand, the present
experiment underwent normotensive and hypertensive older
women to a session of PT and a subsequent performance of tasks
that mimic the ADL. Consequently, the present data advance pre-
vious knowledge, once our scientific approach seems to have a
higher external validity, allowing greater inferences than the
aforementioned experiments.

In fact, our sample was composed of normotensive and hyper-
tensive older women, which strongly improves the clinical appli-
cation of the present study in comparison with the other experi-
ments, once the incidence of cardiovascular and cerebrovascular
events is increased in older adults in comparison with young
adults (Mozaffarian et al., 2015). Moreover, although until the 50
years of age the prevalence of cardiovascular risk factors is higher
in men, postmenopause period and its neuro-humoral changes
cause a shift in the curve in favor of women (Go et al., 2013), so
that is possible observe an exponent increase in the frequency of
some cardiovascular risk factors—such as elevated blood pres-
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sure—in postmenopause women.

In addition, in some experiments, the activities performed be-
fore the measurement of blood pressure values were not controlled
(i.e., free-living workday) (Mota et al., 2009; Ribeiro et al., 2011),
as well as, in others (MacDonald et al., 2001), the ADL selected to
compose the experimental design can be discussed, once these
were, predominately, based on aerobic component (e.g., walking
on a treadmill at 4.8 km/hr during 10 min), which do not really
reflecting the daily activities performed by older adults.

Regarding the regime of physical exercise, several evidence have
demonstrated significant HPE, associated or not the performance
of subsequent tasks, after aerobic and/or resistance exercises in old-
er adults (MacDonald et al., 2001; Mota et al., 2009; Neves et al.,
2012; Ribeiro et al., 2011). However, PT—which has been wide-
ly recommend for older adults, in an attempt to avoid, or even,
minimizing the deleterious effects of aging on muscle mass,
strength, power and functionality (i.e., primary sarcopenia) (Amer-
ican College of Sports Medicine et al., 2009; Garber et al.,
2011)—has been poorly studied in this context and, for the best of
our knowledge, there is a lack in the literature about the effects of
a previous performance of a session of PT in the hemodynamic be-
havior during a subsequent performance of tasks that mimic ADL.

In fact, just recently, in a seminal experiment from our labora-
tory, the acute effects of PT with elastic bands in blood pressure
values of normotensive and hypertensive older adults were eluci-
dated (Coelho-Junior et al., 2017a). Results demonstrate a signifi-
cant PEH during 35 min after exercise cessation (Coelho-Junior
et al., 2017a). Therefore, data of the present study showed, for the
first time, that hypotension post PT can be—at least, partially—
preserved during the subsequent performance of ADL. Interest-
ingly, the protective effects of PT were not enough to avoid fur-
ther increases in blood pressure values during the performance of
the other tasks, once there were no differences among blood pres-
sure values during PT session and SS. These data suggest that the
mechanisms responsible for blood pressure lowering after PT can-
not be sustained for a long time.

Unfortunately, possible mechanisms associated with the protec-
tive effects of PT in blood pressure values were not investigated in
the present study. However, data from Coelho-Junior et al. (2017a)
indicate that nitric oxide (NO) bioavailability is increased during
1 hr after a unique session of PT in older women. These data have
been also demonstrated by other studies, so that is possible infer
that this molecule collaborates with the effects of PT observed in
the present study (Asano et al., 2013; Asano et al., 2014; Santana
et al., 2013). However, is important to mention that NO is not
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considered a short-term mechanism of blood pressure control.
Thus, other mechanisms can be associated with the action of NO
in the maintaining of lower blood pressure values during ADL,
such as neural aspects (i.e., autonomous nervous system) (Feriani
et al., 2017; Queiroz et al., 2015). Nevertheless, this hypothesis
must be confirmed in the context of PT, once MacDonald et al.
(2001) did not observe ameliorate heart rate variability during the
performance of ADL after the end of the aerobic exercise.

Some limitations of the present study should be mentioned to
collaborate with better inferences about the data. Regarding blood
pressure measurement, in the present study, records occurred in
the rest interval of the tasks. Thus, future studies should focus on
direct (i.e., catheterization) or indirect moment to moment evalua-
tions of blood pressure values. Moreover, the sample was composed
of a mix of normotensive and hypertensive volunteers. It is well
accepted that hypertensive subjects present higher decrease on
blood pressure values than normotensive subjects (Gerage et al.,
2015; Moraes et al., 2012), thereby is possible that the results of
the present study cannot be extrapolated to normotensive individ-
uals. Lastly, the possible mechanisms responsible for blood pressure
maintaining after exercise should be investigated in future studies.

In summary, data of the present study indicate that an acute ses-
sion of PT can maintain blood pressure values lower during the
subsequent performance of tasks that mimic ADL in older women.
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