g

oy

nesp®

-
Motriz, Rio Claro, v. 32, 2026, e10230008 o

4
' DOI: http://dx.doi.org/10.5016/51980-6574e10230008
S5 anNoOsS

Acute and Chronic Effects of Exercise in Health

Effects of online-supervised home-based power training protocols on
blood pressure and functional performance in older adults: a pilot
study

Graciely dos Santos Lima'
Matheus Silva de Souza'
Manoel Pereira Guimaraes®*

, Luiz Filipe Costa Chaves'

, Jozimar Prazeres’
, Paulo Adriano Schwingel'*
Bruno Bavaresco Gambassi

, Jodean de Souza Moura' @,
, Cyrene Piazera Silva Costa” @,

. Eduardo Lusa Cadore® @,
1,2,3,4

'Universidade Ceuma, Laboratdrio de Educacado e Pesquisa em Exercicio e Satide
Cardiovascular de Idosos, S3o Luis, MA, Brasil; °Universidade Ceuma, Programa de P6s-
Graduacdo em Gestdo e Atencdo a Saude, Sdo Luis, MA, Brasil; > Inter-University Network
for Healthy Aging, Latin America and the Caribbean, Talca, Chile; “Universidade de
Pernambuco, Laboratdrio de Pesquisas em Desempenho Humano, Petrolina, PE, Brasil.
>Universidade Federal do Rio Grande do Sul, Escola de Educacao Fisica, Fisioterapia e
Danca, Laboratdrio de Pesquisa do Exercicio, Porto Alegre, RS, Brasil.

Associate Editor:Cynthia Yukiko Hiraga

, Universidade Estadual Paulista “Jdlio de

Mesquita Filho”, Instituto de Biociéncias, Departamento de Educacao Fisica, Rio Claro, SP,
Brazil. E-mail: cynthia.hiraga@unesp.br.

Abstract - Aim: This study examined the effects of online-supervised home-based muscle power training
(MPT) protocols on blood pressure (BP) and functional parameters in older adults. Methods: Sixteen older
adults were randomized into the dynamic power training group (DPTG; n = 8) and the power training group
(PTG; n = 8). Researchers performed all evaluations and administered the exercise protocols online via What-
sApp® video calls. The training protocols were performed with elastic bands, three times per week over 12
weeks. BP and functional performance (elbow flexion and chair-to-stand tests) were assessed pre- and post-
intervention. Results: Both groups showed significant improvements in diastolic BP from baseline to week 12.
However, there was no significant time versus group interaction (p > 0.05). Furthermore, a large effect size was
observed in the SBP for DPTG compared to PTG. No significant changes were observed in systolic BP. Func-
tional performance significantly improved in both groups, with no time versus group interaction (p > 0.05).
Conclusion: The findings of this study demonstrate the feasibility of online-supervised home-based MPT proto-
cols and suggest their potential to improve BP and functional performance in a sample of older adults.

Keywords: aging, strength, cardiovascular health, exercise training.

Introduction

A robust body of evidence indicates that power train-
ing (PT) is safe and effectively improves functional
parameters in healthy older adults'”. Studies have
demonstrated that it improves dynamic balance, mus-
cle power, maximal strength, and the ability to rise
from the ventral decubitus position after different PT
protocols®”.

Additionally, older adults' hemodynamic para-
meters have improved after PT practice. According to
a study by Bavaresco Gambassi et al.’, the systolic
blood pressure (SBP) decreased after PT practice with

elastic bands. Likewise, systematic review and meta-
analysis study” found decreased SBP in older adults
after PT practice.

Studies in this context point out the health bene-
fits of PT with elastic bands in older adults®'%"?, In
addition to the benefits demonstrated in the literature,
PT with elastic bands can overcome barriers to exer-
cise practice such as lack of time and difficulty acces-
sing adequate traditional PT facilities. Moreover,
exercise with elastic bands is low-cost, easy to apply,
and can be performed anywhere (e.g., online home-
based exercise training).
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Although the benefits of home-based exercise
training have been demonstrated'*'* little is known
about protocols in this modality involving the effects of
PT on BP in older adults.

Given the above, our objective was to investigate
the effects of different online-supervised home-based
MPT protocols on older adults' BP and functional
parameters.

Methods

Study design

This is an interventional, controlled, randomized
study conducted upon approval by the Ceuma Uni-
versity Ethics Committee (Approval No. 5.257.795).

Procedures

This study involved older adults who performed
different MPT protocols (i.e., using elastic bands) three
times a week, for 12 weeks. Before and after the train-
ing period, the participants were evaluated for resting
BP and functional parameters. The pre- and post-tests
were performed in the same order, at the same time of
the day, and by the same investigator.

The research group (eight physical education
undergraduate students and two lead investigators
from Ceuma University) performed all evaluations and
administered the exercise protocols online via What-
sApp® (WhatsApp LLC, Menlo Park, CA, United States
of America [USA]) video calls. This app allows partici-
pants and researchers to communicate through text
messages, voice, and video calls. The lead investiga-
tors had previously trained the students for two weeks.
The students were distributed to aid the participants as
follows: three students assisted four participants in a
single video call; one student assisted another four
participants in a single video call; two students assisted
four participants in a single video call; and the other
two students assisted four participants in a single video
call. Each group tried to make the WhatsApp® video
calls always at the same time.

All participants spent 1 week getting acquainted
with WhatsApp® (WhatsApp LLC) video calls so they
could handle them properly. Additionally, they spent
the following 3 weeks getting acquainted with the
assessments and protocols.

Participants

The participants were selected by convenience
sampling. Initially, our group contacted 25 sedentary
older adults to participate in the different online-super-
vised home-based PT protocols. Candidates were eli-
gible if they met the inclusion criteria: 60 years old or
above, able to walk with or without walking aid, and
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perform basic daily activities. Exclusion criteria were
as follows: not being able to sign the digital informed
consent form; with a history of smoking or regular
alcohol consumption; with uncontrolled hypertension
(n = 3) and/or diabetes mellitus. Also, potential partici-
pants were excluded if they felt disabling pain during
exercise (n = 2), were unable to perform exercise ses-
sions, and/or participated in any of the evaluations.
After using the exclusion criteria, 20 older adults (18
women) comprised the study sample.

Participants were assigned to one of two groups
by simple randomization with a list of random num-
bers generated by a computer program. Allocation
concealment was ensured with opaque and sealed
sequentially numbered envelopes. The random pro-
cess allocated participants to the following experi-
mental conditions: (1) dynamic power training group
(DPTQ); (2) power training group (PTG). Twenty older
adults were recruited and agreed to be evaluated for
eligibility. After the initial evaluations, four partici-
pants did not adapt to training schedules. Thus, the
sample consisted of DPTG (n = 8) and PTG (n = 8)
(Figure 1).

All participants gave written informed consent,
and the study protocols were approved by the Ceuma
University Ethics Committee. The experiment com-
plied with the Declaration of Helsinki (1964, revised
2013). Anthropometric measures were taken to
describe the participants' characteristics. They self-
weighed on their home scales and informed them of
their height based on the last measure taken in our in-
person project (2019). The body mass index (BMI) was
calculated as total body mass (kg) divided by the
square of height (m?).

Blood pressure (BP)

BP was measured between 08:00 and 10:00 am,
according to the procedures detailed in the Brazilian
Guidelines of Hypertension'” (via WhatsApp® [What-
sApp LLC] video calls). Participants were instructed to
refrain from exercising for 48 h and from drinking caf-
feinated beverages and/or alcohol 24 h before the eva-
luation. An automatic, noninvasive, calibrated, and
validated arterial BP monitor (HEM-7200, Omron
Healthcare Inc., Lake Forest, IL, USA) was used to
measure SBP and diastolic BP (DBP).

Functional parameters

A researcher detailed the operational procedures,
demonstrated the tests, and evaluated the participants'
motor patterns during each physical performance test
(via WhatsApp® [WhatsApp LLC] video calls). All par-
ticipants performed a familiarization trial to ensure
that they understood the tests. All tests were performed
in triplicate, and the mean result was used in the final
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Assessed for eligibility (n = 25)
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\ 4
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» Not meeting inclusion criteria (n = 5)
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Baseline assessments included hemodynamic markers and functional performance

)

v
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A

Assigned to intervention (n = 10):
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» Not given allocated intervention (n = 2)

A 4

Lost to follow-up (n = 0)

» Discontinued intervention by
conflicting commitments (n = 0)

v

Allocation

Assigned to intervention (n = 10):

» Received allocated to DPTG (n = 8)

» Not given allocated intervention (n = 2)

A

Lost to follow-up (n = 0)

» Discontinued intervention by
conflicting commitments (n = 0)

v

< Follow-up assessments included the same hemodynamic markers and functional performance measures >

A

Analyzed in the PTG (n = 8)
» Excluded from analysis (n = 0)

Figure 1 - Flow diagram of participants.

analysis. A 1-min rest was allowed between consecu-
tive trials.

Chair-to-stand (30-s chair stand test)

Participants stand up totally from a chair and
return to the initial seated position as many times as
possible for 30 s, with arms crossed on the chest'®.

Elbow flexion (30-s arm curl test)

Participants performed a unilateral biceps curl
with a 5-pound weight, returning to the initial exten-
ded arm position, and completing as many repetitions

4

Analyzed in the DPTG (n=8)
» Excluded from analysis (n = 0)

as possible within 30 s. The test was conducted with
the participant seated'®.

Training protocols (dynamic power training and power
training)

The protocols were described following the re-
commendations of the Basic Guidelines for the Appli-
cation of the Main Variables of RT in the Elderly'”.

Online-supervised PT protocols were performed
via WhatsApp® (WhatsApp LLC) video calls, three
times per week over 12 weeks, with a minimum 24 h
rest interval between exercise sessions. Exercises were



performed using elastic bands (THERABAND, Akron,
OH, USA).

The protocols consisted of multiarticular and
monoarticular exercises (vertical chest press, hip
abduction, seated row, squat on the chair, plantar fle-
xion) performed with elastic bands in chairs of appro-
priate height. Except for the squat on the chair, all
exercises were performed with a full range of motion,
with concentric contractions performed as fast as pos-
sible while the eccentric contractions were performed
slowly for 3 s. Additionally, participants were instruc-
ted to avoid the Valsalva maneuver during the exer-
cise.

Training intensity was monitored and controlled
with the rate of perceived exertion (RPE)'®. The RPE
was reported after the end of each set of exercises and,
if the participant reported an RPE below the expecta-
tions (low intensity), the tension of the elastic band
was increased (moderate intensity).

In the first 2 weeks, participants got familiarized
with two sets of six repetitions (reps) (low intensity).
The exercise training volume was mainly increased
over the 12 weeks [1st - 2nd week (2 sets x 6 reps); 3rd
- 4th week (2 sets x 8 reps); 5th - 6th week (2 sets x 10
reps); 7th - 8th week (3 sets x 8 reps); 9th - 10th week
(3 sets x 10 reps); 11th - 12th week (3 sets x 12 reps) at
moderate intensity].

Dynamic muscle power training

The protocol consisted of a sequence of four
combinations of two consecutive exercises without
intervals of absolute rest throughout the session. The
protocol consisted of: (i.e., 2 sets):

e vertical chest press interspersed with squat on the
chair; vertical chest press interspersed with squat on
the chair;

e plantar flexion interspersed with squat on the chair;
plantar flexion interspersed with squat on the chair;

e seated row interspersed with squat on the chair;
seated row interspersed with squat on the chair;

e hip abduction interspersed with squat on the chair;
hip abduction interspersed with squat on the chair.

Muscle power training

The protocol consisted of a sequence of four
combinations of two consecutive exercises with a 30-s
rest between sets and combinations. The protocol con-
sisted of: (i.e., 2 sets).

e vertical chest press interspersed with squat on the
chair; 30-s rest; vertical chest press interspersed with
squat on the chair; 30-s rest;

e plantar flexion interspersed with squat on the chair;
30-s rest; plantar flexion interspersed with squat on
the chair; 30-s rest;
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e seated row interspersed with squat on the chair; 30-s
rest; seated row interspersed with squat on the chair;
30-s rest;

e hip abduction interspersed with squat on the chair;
30-s rest; hip abduction interspersed with squat on
the chair; 30-s rest.

Statistical analysis

Statistical analysis was performed using Prism
software (GraphPad Inc., San Diego, CA, USA, version
8.4.3, 2020). The normality of the distribution and the
homogeneity of the outcome measures were tested
using the Shapiro-Wilk and Levene tests, respectively.
Means and standard deviations were calculated for
each dependent variable. A two-way (“group” versus
“time”) analysis of variance (ANOVA) with repeated
measures was used to evaluate training-related effects
over time or between groups. The Greenhouse-Geisser
was used to assess changes in the outcomes; when a
significant interaction effect was found, a Bonferroni
post hoc test was applied to check for intragroup dif-
ferences over time. All measurements were two-tailed,
and p-values calculated with significance levels set at
5%. The effect size (ES) was determined using partial
eta-squared (3°p) values'®. According to Espirito Santo
and Daniel*°, values of nzp > 0.01 were considered
small ES, ;12p > 0.06 was considered medium ES, and
n°» > 0.14 was considered large ES.

Results

The study participants' baseline characteristics
are shown in Table 1. The whole sample's mean age
was given in years and the mean BMI, in kg/m*. No
significant differences were observed between the
groups. Additionally, the 16 participants had 100%
adherence.

Blood pressure

The two-way ANOVA showed a significant main
effect for the time factor (p < 0.05) in DBP (Table 2).
Both groups improved significantly in DBP from week
0 to week 12 (Table 2). However, there was no sig-
nificant time vs. group interaction (p > 0.05) (Table 2).
Additionally, there were no significant time effects,
group effects, or time vs. group interaction in SBP
(p > 0.05) after 12 weeks in either group (Table 2). In
addition, a large effect size was observed in the SBP for
DPTG compared to PTG.

Functional parameters

The two-way ANOVA showed a significant main
effect for the time factor (p < 0.05) in functional para-
meters (Table 2). Both groups improved significantly in
functional parameters (elbow flexion, 30-s chair-stand)
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Table 1 - Baseline clinical characteristics of participants (n = 16).

Variables PTG DPTG p-
(n=8) (n=8)  value
Age (years) 66.5 + 8.4 67.3 0.890
12.5
Body mass index (kg/mz) 226+35 235+23 0.576
Women n (%) 8(100) 6(75) 0.130
Associated comorbidities (%)
Hypertension 100 87.5 0.301
Type 2 diabetes mellitus 25 12.5 0.521
Medications (%)
Angiotensin receptor blockers 50 37.5 0.614
Diuretics 25 12.5 0.521
Angiotensin-converting enzyme 12.5 25 0.521
(ACE) inhibitors
Beta-blockers 37.5 37.5 1.000
Hypoglycemic agents 25 12.5 0.521

Data are shown as mean + standard deviation or n (%). DPTG:
dynamic power training group; PTG: power training group.

performance from week 0 to week 12 (Table 2). How-
ever, there was no significant time vs. group interac-
tion (p > 0.05) (Table 2).

Discussion

The present study aimed to compare the effects of
12 weeks of different online-supervised home-based
PT protocols on older adults' BP and functional para-

meters. The main finding of this study was that both
groups (DPT and PT) improved significantly and simi-
larly in DBP and functional parameters. Furthermore, a
large effect size was observed in the SBP for DPTG
compared to PTG.

Additionally, although with no statistical differ-
ence, a large effect size was observed in the SBP for
DPTG compared to PTG. In addition, an important
clinical reduction was observed in SBP in the DPT
group (4 = -12.4 mmHg). This finding has important
clinical implications since a 5-mmHg reduction in SBP
represents a lower mortality risk®'. In the same sense,
the present research observed a 7.1-mmHg reduction
in DBP in both the DPT and the PT groups. According
to Cook et al.?* a 2-mmHg reduction in DBP can pre-
vent coronary heart disease and stroke.

The hypothesis that may account for our findings
lies in the dynamic characteristic of the DMPT, as
there were no absolute rest intervals in between sets
and exercises so the cardiovascular system was con-
stantly stimulated throughout each session (constant
cardiorespiratory stimulation, similar to aerobic exer-
cise)®?3,

In this sense, it may be that the combination of
power exercises with the dynamics of the protocol
(without absolute rest between sets and exercises) has
caused vascular shear stress, releasing nitric oxide
from endothelial cells and positively influencing SBP
and DBP. Indeed, Orsano et al.** demonstrated greater
nitric oxide production after PT than after RT after
30 min of exercise.

Table 2 - Changes in blood pressure and functional parameters at baseline and after 12 weeks of interventions (n = 16).

DPTG vs. PTG Group Time Interaction
Variables DPTG (n=8) PTG (n=8) MD (95% CI) b ('72p) values
Blood pressure
Systolic blood pressure, mmHg 0.09 (0.00) 0.07 (0.09) 0.18(0.31)
Pre 126.2 £15.2 130.0+£15.0 -3.9(-18.6-10.8)
Post 113.8 +£8.9 128.0 £ 9.1 -14.3 (-29.0-0.5)
Diastolic blood pressure, mmHg 0.46 (0.25) 0.01 (0.07) 0.26 (0.16)
Pre 75.5 £9.1 70.4 £ 6.5 5.1(-5.6-15.9)
Post 68.4+11.7 67.3 £8.2 1.1(-9.6-11.9)
Functional parameters
30-s-arm curl, repetitions 0.08 (0.00) <0.001 (0.08) 0.95 (0.26)
Pre 17+5.9 21 +£4.1 -3.8(-9.1-1.5)
Post 23 +£4.6 27 £2.6 -3.9(-9.2-1.4)
30-s chair stand, repetitions 0.34(0.27) <0.001 (0.07) 0.30(0.22)
Pre 17 £ 4.5 18 +£3.7 -1.3 (-6.8-4.3)
Post 22+£54 25+£5.0 -3.0(-8.5-2.6)

Values are expressed as mean = standard deviation. Cl: confidence interval; DPTG: dynamic power training group; MD: mean difference; PTG:

power training group; u°,: partial eta squared.



Although we have observed health benefits in
older adults through home-based exercise'*'* to our
knowledge, this study appears to be the first to investi-
gate the effects of different online-supervised home-
based PT protocols on older adults' BP and functional
parameters.

Besides the positive effects on BP, the present
study revealed important changes in functional para-
meters after 12 weeks of different online-supervised
home-based PT protocols. These findings may be rela-
ted to increased frequency of nerve impulse triggering,
better intramuscular and intermuscular recruitment,
and greater synchronization of motor units when per-
forming high-speed movements in the concentric
phase in exercises in both groups.

The improvement in functional parameters
demonstrated in the present research has important
clinical and public health implications since better
physical function in older adults is associated with
independence to perform activities of daily living, a
better quality of life, fewer falls, and lower risk of
depression®”2°.

Finally, the sample size is a limitation of our
study, since a post hoc sample size calculation esti-
mated that about 12 participants in each group would
be needed to detect improvements in BP and func-
tional parameters considering within- and between-
group comparisons, with 80% power at the 5% sig-
nificance level. This should be addressed by future
investigations to confirm and expand our findings.

Conclusion

These findings demonstrated that practicing dif-
ferent online-supervised home-based MPT protocols is
feasible and seemingly benefited the BP and functional
parameters in the present study sample. In fact, asses-
sing the effects of PT on BP depends on the various
possibilities of an exercise program (e.g., manipulating
protocol variables, the degree of hypertension, and the
medications they are taking). In this sense, future stu-
dies are still needed to confirm our findings.
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