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Objectives: The aim of the present study was to compare the acute effects of traditional
resistance training (RT) versus high velocity RT (HVRT) on metabolic, cardiovascular, and
psychophysiological responses in elderly hypertensive women.
Methods: Fifteen elderly women (mean age ± standard deviation, 67.1±6.9 years) classified as
having hypertension stage 1 or 2 were randomly allocated to complete traditional RT or HVRT;
1 week later, subjects allocated to RT completed the HVRT session and vice-versa. Heart rate,
blood pressure, affective response, perceived effort, and blood samples analyzing lactate, nitrate,
nitrite, oxidative damage (thiobarbituric acid reactive substances [TBARS]), and 6-hydroxy-2,5,7,8tetramethylchroman-2-carboxylic acid equivalent antioxidant capacity (TEAC) collected before and
after training sessions were assessed. Nutritional counseling was provided regarding nutrients that
could affect cardiovascular and nitrate/nitrite analysis.
Results: Systolic blood pressure was not statistically different ( p.0.05) between conditions
at the beginning and during 30 minutes after sessions. Diastolic blood pressure, rate pressure
product, and heart rate were not statistically different (p.0.05) between conditions at the beginning and during 45 minutes after sessions. Nitric oxide was significantly higher ( p,0.0005)
for HVRT compared to RT after 30 minutes of exercise. TBARS and TEAC were significantly
higher ( p,0.05) for HVRT compared with RT only immediately after exercise. There were no
differences for psychophysiological variables between protocols.
Conclusion: The acute cardiovascular and metabolic responses, including oxidative stress,
are transient and within normal values. Taken together with the positive affective responses,
both HVRT and RT with this intensity and volume seem to be safe for elderly hypertensive
women under medication.
Keywords: aging, resistance training, power training, blood pressure, nitric oxide, oxidative
stress

Introduction
The aging process increases the relative risk of developing several chronic diseases
including cardiovascular disease, hypertension, type 2 diabetes, obesity, and some types
of cancer, and thus increases mortality risk.1,2 Data from the National Center of Health
Statistics1 indicates that the age-adjusted prevalence of hypertension (both diagnosed
and undiagnosed) from 2003 to 2006 was 75% for older women and 65% for older
men, demonstrating that, with age, women surpass men in the prevalence of hypertension. Elderly people also present a higher prevalence of degenerative musculoskeletal
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conditions such as osteoporosis, arthritis, and sarcopenia when
compared with young adults.2 Sarcopenia is characterized by
an age-related decrease in muscle mass accompanied by an
impaired capacity to generate strength and power.3 Muscle
strength and power are also predictors of cardiovascular mortality, independent of cardiovascular fitness.4 The American
College of Sports Medicine recommends resistance training
(RT) as a primary means to increase and maintain muscle
mass, physical functional, and muscle strength and power.2
Moreover, high velocity RT (HVRT) with light to moderate
loads and high velocities of movement are also recommended
to restore and enhance functional capacity.2
Evidence indicates that muscle power shows a higher
correlation with improved mobility and decreased fall risk
as compared to maximal strength.5 Training with high velocity contractions is more effective to increase muscle power as
compared to traditional RT with slow contractions, and such
training is safe and well-tolerated, even in octogenarians and
elderly with individuals limited mobility.6 Moreover, HVRT
has the potential to induce postexercise hypotension (PEH) in
normotensive young subjects.7,8 PEH is thought to promote
cardiovascular protection because of a significant reduction
in blood pressure (BP) during the recovery period.9 However,
the acute metabolic and cardiovascular responses to HVRT in
elderly hypertensive subjects have been neglected, including
that of PEH and its mechanisms.
Sustained postexercise vasodilatation is one of the
mechanisms associated with PEH, occurring largely within
the vascular beds of active muscles and mediated by combined central neural mechanisms and local vasodilatory
mechanisms.10 Among the vasodilatory mechanisms, nitric
oxide (NO) is one of the released vasoactive substances that
is most studied.11 Hypertensive subjects present endothelial
dysfunction associated with decreased bioavailability of NO
by several mechanisms such as a reduction in endothelial NO
synthase, uncoupling of endothelial nitric oxide synthase
enzymatic activity, or scavenging of NO by reactive oxygen
species.12 Exercise training may counteract this decline in
endothelial function during aging and reduce oxidative stress
and arterial stiffness, which is a predictor of major cardiovascular events.13 The release of NO from endothelial cells
induced by exercise is dependent on vascular shear stress.14
Thus, high velocity concentric muscle contractions may be
beneficial in promoting an increase in NO bioavailability
and inducing PEH.11 Moreover, exercise training induces
adaptations that enhance antioxidant defenses and minimize
oxidative stress in response to acute exercise conditions,15
as well as increase resistance to a subsequent nonexercise
oxidative challenge,16 increasing the bioavailability of NO.
1332
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Although RT has potential health benefits, exercise
adherence may depend, at least in part, on the prescribed
initial intensity,17 which influences the affective response.
High-intensity RT for detrained subjects results in an elevated
ratings of perceived exertion (RPE) and unpleasant affective responses that impairs exercise adherence.18 There is
evidence that low-intensity HVRT produces similar health
benefits to traditional heavier load RT,19,20 although the affective responses have not been directly compared between these
2 types of training.
Thus, the aim of the present study was to compare the
acute effects of traditional RT versus HVRT on metabolic,
cardiovascular, and psychophysiological responses in elderly
hypertensive women. We hypothesized that HVRT with
lighter loads and higher concentric contraction velocities
compared to traditional RT would produce a more pronounced shear stress accompanied by a higher NO bioavailability, thereby enhancing PEH. Moreover, we hypothesized
that similar affective and subjective RPE would result from
both training conditions, with a higher transitory metabolic
stress noted for HVRT.

Methods
Subjects
Fifteen elderly women aged between 60 and 80 years were
locally recruited through community posters and lectures to
participate in the present study on a voluntary basis (eutrophic, n=3; overweigh, n=8; obese, n=4; by the body mass
index classification). Prospective participants completed a
thorough physical examination including medical history
screening, resting and exercise electrocardiogram, manual
BP measurement, and anthropometric and orthopedic evaluation prior to inclusion in the study. The inclusion criteria
were as follows: hypertensive women above 60 years of
age who had not undergone RT in the previous 6 months.
All subjects were classified with hypertension stage 1 or 2
according to the “Seventh report of the joint national committee on prevention, detection, evaluation and treatment of
high blood pressure”21 and were evaluated by an experienced
physician. Participants were classified as sedentary and
untrained according to the International Physical Activity
Questionnaire22 and the American College of Sports Medicine
guidelines.2 Subjects with physical disabilities, diagnosis of
diabetes, cardiovascular diseases, hypertension (systolic BP
[SBP] 180 mmHg and diastolic BP [DBP] 110 mmHg), musculoskeletal disease, or who smoked or abused drugs/alcohol
were excluded from the trial. All subjects were informed
of the procedures and provided a written informed consent
to participate in the study. This study was approved by the
Clinical Interventions in Aging 2018:13
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Figure 1 Schematic representation of experimental protocol.
Abbreviations: 10 RM, 10 repetition maximum; adap, adaptation; AR, affective response; BP, blood pressure; HR, heart rate; HVRT, high velocity RT; RPE, ratings of
perceived exertion; RT, resistance training.

Institutional Ethics Committee of the Federal University
of Piaui (protocol number 1094736) and conformed to the
Helsinki Declaration regarding the use of human subjects
for research.
After this initial screening, subjects were provided with
2 familiarization training sessions consisting of 1 exercise
for each major muscle group, employing 2 sets of 15 submaximal repetitions. Seven days following strength and
anthropometric testing, subjects were randomly allocated to
complete traditional RT or HVRT. One week later, subjects
crossed over so that those allocated to RT completed the
HVRT session and vice-versa (Figure 1). Heart rate (HR),
BP, affective response, and RPE were assessed, and blood
samples to analyze lactate, nitrate, nitrite, and pro- and
antioxidant capacity were collected before and after training
sessions. Subjects received nutritional counseling regarding
nutrients that could affect cardiovascular and nitrate/nitrite
analysis (beet, melon, and processed meat) and were advised
to avoid them during the study period. Table 1 presents the
subjects’ basic characteristics.

Ten repetition maximum test
Three days after the familiarization sessions, the 10 repetition maximum (10 RM) test was employed to evaluate
strength in the following exercises: barbell bench press,
horizontal leg press, front lat pull-down, leg extension,
military press, leg curl, cable elbow extension, standing calf
raise, standing elbow flexion, and dorsiflexion (Physicus,
Clinical Interventions in Aging 2018:13

Auriflama, Sao Paulo, Brazil). The tests were completed on
the same day with 10 minutes between exercises and were
repeated 5 days later to determine test–retest reproducibility with a mean R=0.98 for all exercises. We adopted
the protocol used in a previous study from our research
Table 1 Baseline subject characteristics (mean ± SD)
Parameters

n=15

Age, years
Height, cm
Weight, kg
BMI, kg/m2
Body fat, %
Visceral fat, kg
Lean body mass, kg
Waist circumference, cm
SBP, mmHg
DBP, mmHg
HR, bpm
RPP, mmHg.bpm

67.1±6.9
151.0±7.0
63.3±8.5
27.8±2.7
43.0±6.0
9.9±2.0
18.4±2.0
88.6±8.9
118.0±19.9
68.6±8.84
77.26±12.70
9022.5±1636.3

Pharmacologic treatment

%

ACE inhibitors
Diuretic
Calcium channel blockers
Beta blocker
Angiotensin receptor blocker
Not medicated
Monotherapy
Combination therapy

13.33
20.00
13.33
26.66
33.33
33.33
33.33
33.33

Abbreviations: ACE, angiotensin-converting enzyme; BMI, body mass index;
HR, hear rate; DBP, diastolic blood pressure; RPP, rate pressure product; SBP,
systolic blood pressure.
submit your manuscript | www.dovepress.com
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group.23 The test was terminated at the moment subjects
were unable to perform the complete movement with proper
form or when voluntary concentric failure (inability to
perform the concentric phase of the movement) occurred.
The following strategies were adopted to reduce test variations: 1) standard instructions were given before the test
so that the volunteer was aware of the entire routine to be
performed during data collection; 2) the subject was provided technical instruction on proper exercise performance;
3) the evaluator was aware of the position adopted by the
practitioner during the test, since slight variations in the
positioning of the joints involved in the movement could
trigger other muscles, leading to misinterpretation of the
obtained scores; 4) the subjects were verbally encouraged
with the purpose of keeping their motivation level high; 5)
the additional load used in the study was previously measured on a precision scale. Rest intervals between trials in
each exercise during the 10 RM test were set between 3 and
5 minutes, with 3 attempts and initial load determined in
the familiarization sessions. The subjects were instructed
to refrain from consuming any stimulant (caffeine or alcohol) and not perform physical activity during the week
prior to experimental testing. The 10 RM tests were
scheduled between 4 and 6 pm and were performed under
standardized controlled room temperature.

Resistance exercise sessions
Training sessions were composed of 10 exercises performed at
70% of 10 RM, involving 3 sets of 10 repetitions with 1 minute
of rest between sets and exercises. The resistance exercises for
both traditional RT and HVRT were as follows: barbell bench
press, horizontal leg press, front lat pull-down, leg extension,
military press, leg curl, cable elbow extension, standing calf
raise, standing elbow flexion, and dorsiflexion (Physicus).
Before both sessions, subjects were allowed to warm-up
for 10 minutes on a treadmill (model PRO 150; Movement,
Sao Paulo, Brazil) at 65%–75% of HR reserve. During traditional RT, subjects were advised to complete the concentric
and eccentric phase of the movement at a moderate pace
(2–3 seconds each), while during HVRT they completed
the concentric phase as fast as possible and the eccentric
phase with a 2–3 seconds cadence. Cardiovascular measures
(HR and BP) were controlled during sessions to avoid any
abnormal response.

HR and BP
SBP and DBP were measured with an oscillometric device
(Microlife 3AC1-1, Widnau, Switzerland) according to the

1334
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recommendations of the Seventh Report of the Joint National
Committee on Prevention, Detection, Evaluation and Treatment of High Blood Pressure. The cuff size was adapted to
the arm circumference of each participant according to the
manufacturer’s instructions. All BP measures were assessed
in triplicate (measurements separated by 1 minute) with the
mean value used for analysis. BP and HR measurements were
performed after 15 minutes of seated rest (0) and at 5, 15, 30,
and 45 minutes after the resistance exercise sessions. HR was
measured by an HR monitor (Polar S810i, Polar Electo Oy,
Kempele, Finland). Rate pressure product (RPP) was evaluated
as RPP = HR × SBP. During BP measurements, participants
remained seated quietly under a controlled room temperature.

Blood analysis
Blood samples were collected before and at 3, 15, and
30 minutes after the training sessions in BD Vacutainer®
Fluoret/EDTA tubes (Becton Dickinson, Franklin Lakes, NJ,
USA) to measure plasma lactate, nitrite and nitrate, total antioxidant capacity (6-hydroxy-2,5,7,8-tetramethylchroman-2
-carboxylic acid [Trolox] method), and lipid peroxidation
(thiobarbituric acid reactive substances [TBARS] method).
Plasma was separated immediately after the blood was collected and samples for nitrite/nitrate, TBARS, and Trolox
were centrifuged at 2,500 rpm for 15 minutes. Lactate
samples were centrifuged at 3,000 rpm for 5 minutes. The
plasma was stored at -80°C for analysis.

Lipid peroxidation estimation
The lipid peroxidation (malondialdehyde estimated) in
plasma was estimated by using the TBARS method,24 and
malondialdehyde concentration was calculated using a molar
extinction coefficient of 1.56×105 mol-1.

Nitric oxide bioavailability
The method consisted of simultaneous evaluation of nitrate
and nitrite concentrations. The principle of this assay is
reduction of nitrate by vanadium (III) combined with detection by the acidic Griess reaction. This assay is sensitive to
0.5 μM NO3- and is useful in plasma. After deproteinization,
100 μL of supernatants were distributed to 96-well plates in
triplicate and 100 μL of Griess reagent (1% sulfanilamide,
0.1% N-(1-Naphthyl)ethylenediamine dihydrochloride and
2.5% H3PO4) (Sigma-Aldrich, St Louis, MO, USA) was
added. The plates were incubated at room temperature and
optical density was read at 540 nm. The NO concentration
was calculated from a standard curve generated with NaNO2
ranging from 0 to 200 μM.25
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Trolox equivalent antioxidant capacity
(TEAC)
Plasma antioxidant capacity was determined by a modified
TEAC assay (Sigma Kit, Sigma-Aldrich, St Louis, MO,
USA) and expressed as Trolox equivalent, as described in
the study by Rohn et al.26

Lactate
Plasma lactate levels were determined using a standard
kit (Biotecnica ref. 10.018.00) by spectrophotometric
readings in EZ Read 400 Microplate Reader (Biochrom,
Cambridge, UK).

Affective response and rating of
perceived exertion
The affective responses of pleasure and displeasure following
exercise were measured after the last set of each resistance
exercise, with subjects seated and waiting for the orientation.
The instrument used to assess ratings was the sensation scale
with a bipolar classification of 11 points, varying from +5
to -5; the anchor was zero (neutral), and all odd integers
ranged from “very well” (+5) to “very bad” (-5).27 The RPE
was measured by the Borg scale of 10 points with anchors
varying from 0 (“extremely easy”) to 10 (“extremely hard”).
The session RPE was determined 30 minutes after the sessions as follows: “How much effort did you feel in your
whole body during this training session?” This procedure of
memory anchoring, in which the subject reflects on her routine, was followed according to the protocol recommended
by Foster et al.28

Nutritional counseling
The diet control was carried out by a nutritionist, who counseled subjects about nutrients that could interfere with blood
and cardiovascular analyses (beet, melon, and processed
meat), and thus should not be ingested during the study
period. The nutritionist individually gave subjects a list of
foods that could be consumed.

Statistical analysis

The data are expressed as mean value ± standard deviation
(SD). Shapiro–Wilk test was applied to check for normal
distribution of study variables. In case of nonnormal distribution, logarithmic transformation was performed. RPE
and affective response presented nonnormal distribution, so
nonparametric tests were used. A 2-way repeated-measures
analysis of variance was used to compare the hemodynamic,
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metabolic, and oxidative stress variables between strength
and HVRT sessions. Compound sphericity was verified by
the Mauchley test. When the assumption of sphericity was
not met, the significance of F-ratios was adjusted according
to the Greenhouse–Geisser procedure. Tukey’s post hoc
test with Bonferroni adjustment was applied in the event of
significance. The power of the sample size was determined
using G*Power version 3.1.3 (Heinrich-Heine-Universität
Düsseldorf, Düsseldorf, Germany), based on the interaction
between the interventions and time for SBP and DBP, nitrate,
and TBARS. Considering the sample size of this study, an
effect size of 0.814 for SBP, 0.577 for DBP, 2.317 for nitrate,
and 1.800 for TBARS was achieved, and an α error of 0.05
and power (1 - β) of 0.998 for SBP, 0.966 for DBP, and 1.0
for nitrate and TBARS was achieved. The level of significance was p#0.05, and SPSS version 20.0 (IBM Corporation,
Armonk, NY, USA) software was used for the analysis.

Results
Hemodynamic variables
BP, HR, and RPP prior to and during 45 minutes after
strength and HVRT sessions are presented in Figure 2. There
was a statistically significant 2-way interaction between
intervention and time on SBP, F(5,70)=7.168, p,0.0005.
SBP was significantly higher ( p=0.049) for HVRT session
compared with RT only after 45 minutes of exercise. The SBP
was also significantly higher ( p,0.05) 30 and 45 minutes
after the HVRT session compared to rest values. The SBP
was significantly higher ( p,0.05) post-0 only after the RT
session as compared to rest values (Figure 2A).
There was also a statistically significant 2-way interaction between intervention and time on DBP, F(5,70)=4.663,
p=0.001. DBP was not statistically different ( p.0.05) in the
RT session compared to HVRT session. DBP was significantly higher ( p,0.05) post-0 and post-5 minutes only after
the RT session compared to resting values (Figure 2B).
A statistically significant 2-way interaction between
intervention and time was observed for RPP, F(5,70)=6.328,
p,0.0005. RPP was significantly higher ( p=0.009) post-0
and significantly lower ( p=0.046) post-45 minutes only after
RT compared to resting values. No statistically significant
differences ( p.0.05) were observed on RPP after power
sessions compared to resting values (Figure 2C).
There was no 2-way interaction between intervention and
time on HR, F(5,70)=0.809, p=0.547. HR was significantly
lower ( p,0.05) post-15, post-30, and post-45 minutes for
both sessions compared to rest values (Figure 2D).
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Figure 2 SBP (A), DBP (B), RPP (C), and heart rate (D) prior to and during 45 minutes after RT and HVRT sessions.
Notes: *p,0.05 between sessions; **p,0.05 to pre for HVRT session; ***p,0.05 to pre for RT session. Values are presented as mean ± SD.
Abbreviations: DBP, diastolic blood pressure; HR, heart rate; HVRT, high velocity RT; RPP, rate pressure product; RT, resistance training; SBP, systolic blood pressure.

Metabolic variables
A significant 2-way interaction between intervention and
time was observed for NO, F(2,24)=64.192, p,0.0005. NO
was statistically significantly higher ( p,0.0005) for HVRT
compared to RT only after 30 minutes of exercise. NO was
significantly higher post-30 compared to post-0 and pre for
both interventions (Figure 3A).
There was also a significant 2-way interaction between
intervention and time with regard to blood lactate concentrations, F(3,39)=8.671, p,0.0005. Blood lactate concentrations were significantly higher ( p=0.039) for RT compared
to HVRT after 30 minutes of exercise (Figure 3B).

Oxidative stress variables
TBARS, Trolox, and Trolox/TBARS ratio prior to and during 30 minutes after RT and HVRT sessions are presented in
Figure 4. A significant 2-way interaction between intervention
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and time was observed on TBARS, F(2,24)=38.886,
p,0.0005 and Trolox, F(2,24)=37.609, p,0.0005. TBARS
and Trolox were significantly higher ( p,0.05) for HVRT
when compared with RT only immediately after exercise.
TBARS was significantly higher (p,0.05) post-0 and post-30
minutes after RT session compared to resting values and only
post-0 after HVRT session compared to resting values. Trolox
was significantly higher ( p,0.05) post-0 after both sessions
compared to resting values and significantly lower ( p,0.05)
post-30 minutes compared to resting values.
There was no 2-way interaction between intervention and
time noted for TBARS/Trolox ratio, F(2,24)=0.809, p=0.477.
TBARS/Trolox ratio was not statistically different ( p.0.05)
after exercise for both sessions compared to resting values.
TBARS/Trolox ratio was not statistically different (p=0.093)
in the RT session compared to HVRT session at the beginning
and 30 minutes after sessions (Figure 4C).
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Figure 4 TBARS (A), Trolox (B), and TBARS/Trolox ratio (C) prior to and during 30 minutes after RT and HVRT sessions.
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Abbreviations: HVRT, high velocity RT; RT, resistance training; TBARS, thiobarbituric acid reactive substances; Trolox, 6-hydroxy-2,5,7,8-tetramethylchroman-2-carboxylic acid.
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Table 2 Affective responses after each exercise of strength and
HVRT sessions (median [Q1 – Q2])
Exercises

RT

HVRT

p-value

Bench press
Leg press
Front pull
Leg extension
Vertical upper push
Leg curl
Elbow extension
Plantar flexion
Elbow flexion
Tibial anterior

3 (1–5)
1 (1–5)
5 (1–5)
3 (1–5)
3 (1–5)
2 (1–5)
3 (1–5)
3 (1–5)
2 (1–5)
1 (1–5)

1 (1–5)
3 (1–5)
3 (1–5)
-1 (1–2)
3 (1–5)
1 (0–5)
3 (1–5)
2 (1–5)
1 (1–5)
1 (1–5)

0.779
0.174
0.242
0.027
0.929
0.074
0.915
0.399
0.590
0.102

Abbreviations: HVRT, high velocity RT; RT, resistance training.

RPE and affective response
RPE were not statistically different (p=0.351) in the RT session
(3.5±1.9) compared to HVRT session (3.0±2.3) after exercise.
The affective responses after each exercise of HVRT and RT
are presented in Table 2. Affective responses were significantly
different ( p=0.027) only after leg extension exercise.

Discussion
The present study compared the acute effect of HVRT versus
traditional RT (RT – moderate velocity) on metabolic, cardiovascular and psychophysiological responses in hypertensive elderly women. The main results revealed that HVRT
induced a higher NO bioavailability, while oxidative stress
and cardiovascular responses were transiently increased and
returned to pre-exercise values up to 30–45 minutes after
exercise in both training sessions. There were no differences
for psychophysiological variables between protocols.
There was no significant decrease in SBP and DBP following traditional RT and HVRT in elderly hypertensive
women. These results are in contrast to the findings of
Coelho-Júnior et al11 who compared the effects of HVRT
and RT and found a hypotensive effect on SBP for HVRT
in hypertensive and normotensive elderly women. The
study also demonstrated a decrease in HR and DBP (0–60
minutes) following RT and only at 60 minutes for HVRT,
without differences in NO changes between conditions.11 It
seems that alternative mechanisms other than an NO increase
would be necessary to induce a decrease in SBP following
RT and HVRT in hypertensive elderly women. Other studies have failed to demonstrate significant acute alterations
in HR, DBP, and RPP following moderate RT29,30 in elderly
normotensive and hypertensive women. The volume of the
training sessions and number of exercises (10 in total) used in
the present study might also have affected the cardiovascular
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responses, possibly inducing a metabolic stress that would
require more time for postexercise recovery of the cardiovascular system. The use of different medications and a
comparison with a control session without exercise could
help to provide further insights into the findings.
Moreover, BP increased with RT duration. This finding
suggests an important effect of training session duration,
conceivably due to the accumulation of several metabolic
substances responsible for an increase in BP.31 Another
study using 4 exercises with explosive contractions failed
to find alterations in BP and HR;32 thus, 8 exercises might
be an interesting number and a longer recovery time may be
required for reduction in blood pressure following 8 exercises. Of note, values of BP, HR, and RPP were considered
to be within normal, safe, and well-tolerated limits by the
hypertensive women. The RPP is considered to be a valid
predictor of cardiovascular risk,33 which reinforces that neither RT nor HVRT negatively affected the cardiovascular
response.
HVRT resulted in a higher NO bioavailability 30 minutes
after exercise when compared with the RT session, while the
RT session induced a higher blood lactate over the same time
period. Considering that NO and lactate are both vasodilators,
this might help to explain the absence of difference in BP
between protocols. A previous study compared the hypotensive effects of treadmill exercise versus dance performed
at the same HR intensity, and demonstrated a greater drop
in BP for the dance group accompanied by a higher lactate
concentration and no difference in nitrite production (NO2-).34
Furthermore, lactate may also stimulate the bioavailability of
other vasodilators.35
Another result of note was the higher damage oxidative
marker (TBARS) values immediately after HVRT when
compared with RT, while values returned to normal within
30 minutes postexercise. Interestingly, this transient increase
in TBARS was followed for increase in Trolox, with no significant changes in TBARS/Trolox ratio. Since plasma total
antioxidant reflects a combination of various antioxidant
defenses,36 our findings suggest that acute HVRT probably
promoted increased in activity of antioxidant enzymes.
Whether this transient oxidative stress in response to HVRT
can be considered beneficial has not yet been clarified.
However, knowing that reactive species of oxygen induced
by acute exercise are necessary for promoting adaptation,
such as antioxidant enzyme upregulation,37 exercise training protocols that promote some level of oxidative stress
acutely could provide increased resistance to an oxidative
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insult.15,16 This is particularly interesting since aging is
associated with diminished or even abolished ability to
increase reactive oxygen species from acute exercise and
lowering of resistance to oxidative stress.16,32 Moreover,
hypertension and elevated body fat are also responsible for
increased oxidative stress, which may also influence the
results of the present study.
Another aim of the present study was to evaluate possible alterations in affective response resultant to different
contraction velocities. According to the double-mode theory,
the affective responses change with variations in exercise
intensity. Exercises performed below anaerobic threshold
promote feelings of pleasure due to a decreased perturbation
of organic systems and cellular homeostasis. Moderate intensity exercise increases cognitive processes, which result in a
variety of sensation responses, sometimes of pleasure other
times of displeasure or discomfort. Exercise performed above
anaerobic threshold normally results in unpleasable feelings.38
Our results revealed that both HVRT and RT were within
moderate intensity levels as determined by the RPE, with no
negative affective responses in elderly hypertensive women.
Thus, the positive affective response to RT and HVRT may
contribute to motivation and continuation of exercise training
for longer periods.39 Other studies observed similar affective
responses to RT in elderly sedentary women, trained young
women, and sedentary men.18,40,41 The initial intensity selected
to start an RT program may be very important to training
adherence, especially in elderly people with hypertension.
Some limitations of the present study are the lack of
measures from blood lipids, absence of taking into account
the prevalence of metabolic syndrome, the acute nature
of the results (which may not reflect chronic adaptations), and
the absence of additional metabolic measures to improve the
mechanistic approach. Moreover, the findings are specific to
elderly hypertensive women and thus not necessarily generalizable to other populations. Future studies should seek to
investigate longitudinal responses to HVRT and RT in the
target population so we can develop a better understanding
of the responses to these respective programs over time.

Conclusion
In conclusion, the acute cardiovascular and metabolic
responses, including the oxidative stress, are transient and
within normal values. Taken together with the positive
affective responses, both HVRT and RT with this intensity
and volume seem to be safe for elderly hypertensive women
under medication.
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