Original Article

Revista Brasileira
de Atividade Fisica
& Saude

SOCIEDADE BRASILEIRA DE ATIVIDADE FISICA & SAUDE

rbafs.org.br

Step counts on different days of the week and
times of day during COVID-19 pandemic in older

L))

Check for
updates

adults with hypertension: A longitudinal study

Numero de passos em diferentes dias da semana e horarios na pandemia covid-19 em

pessoas idosas com hipertensio arterial: Um estudo longitudinal

AUTHORS

ABSTRACT

Maria Beatriz Fonseca-Araujo'?

Rodrigo Alberto Vieira Browne!3

Yuri Alberto Freire!?

Bruno Erick Barros Lucena'?

Julio Sécrates™?

Eduardo Caldas Costa'?

Ludmila Lucena Pereira Cabral'?

1 Federal University of Rio Grande do Norte,
Department of Physical Education, ExCE Research
Group, Natal, Rio Grande do Norte, Brazil.

2 Federal University of Rio Grande do Norte,
Graduate Program in Health Sciences, Natal, Rio
Grande do Norte, Brazil.

3 Catholic University of Brasilia, Graduate Program

in Physical Education, Brasilia, Distrito Federal,
Brazil.

CORRESPONDING

Eduardo Caldas Costa
eduardo.caldas@ufirn.br [ ecc.ufrn@gmail.com
University Campus, BR 101, Lagoa Nova,
Natal, Rio Grande do Norte, Brazil.

Zip Code: 59.078-970.

DOI

10.12820/rbafs.30e0417

@)y |
This work is licensed under a Creative Commons
Attribution 4.0 International License.

Copyright© 2025 Maria Beatriz Fonse-
ca-Araujo, Rodrigo Alberto Vieira Browne
Yuri Alberto Freire, Bruno Erick Barros Lu-
cena, Julio Sécrates, Eduardo Caldas Costa,
Ludmila Lucena Pereira Cabral.

Objective: To analyze the number of steps taken on different days of the week and at different times
of day during the COVID-19 pandemic in older adults with hypertension. Methods: Older adults
with hypertension and no major cardiovascular diseases (n = 32; 67 + 4 years) were analyzed longitu-
dinally (16-18 months follow-up; pre-pandemic: January/March-2020; social distancing: June/2020;
post-vaccination: July/2021). Step count was measured using accelerometry (one week). Results:
There was a decrease in the number of steps on weekdays and weekends during social distancing (vs.
pre-pandemic: B = 1,183 steps/day; p = 0.018; B = 1,947 steps/day; p < 0.001). After vaccination, on
weekends, step count remained lower (vs. pre-pandemic: B = 1,152; p = 0.005), although an increase
was observed compared to the social distancing period (B = 796; p = 0.027). There was no change in
the morning period (p > 0.05). In the afternoon period, a decrease was observed during social dis-
tancing (vs. pre-pandemic: = 629 steps/day; p < 0.001), and an increase post-vaccination (vs. social
distancing: B = 485 steps/day; p = 0.001). In the evening period, a decrease was observed during
social distancing (vs. pre-pandemic: § = 360 steps/day; p = 0.001) and post-vaccination (vs. pre-pan-
demic: B = 310 steps/day; p = 0.002). Conclusion: During the social distancing period, there was a
reduction in step count on both weekdays and weekends, concentrated in the afternoon and eve-
ning periods. A lower number of steps in the evening was still observed post-vaccination, although
increases were noted on weekends and in the afternoon compared to the social distancing period.

Keywords: Coronavirus; Aging; Physical activity; Sedentary behavior; Risk factors.
RESUMO

Objetivo: Foi analisar o miimero de passos em diferentes dias da semana e hordrios durante a pandemia
covid-19 em pessoas idosas com hipertensio arterial. Métodos: Pessoas idosas com hipertensio arterial sem

doengas cardiovasculares maiores (n = 32; 67 + 4 anos) foram analisadas longitudinalmente (seguimento
de 16-18 meses; pré-pandemia: janeiro/marco-2020; distanciamento social: junho/2020; pds-vacinagio:
Julho/2021). O niimero de passos foi mensurado por acelerometria (uma semana). Resultados: Houve dimi-
nuigdo do niimero de passos nos dias da semana e final de semana no distanciamento social (vs. pré-pande-
mia: = 1.183 passos/dia; p = 0,018; B = 1.947 passos/dia; p < 0,001). Apds vacinagio, no final de semana,
o0 niimero de passos permaneceu menor (vs. pré-pandemia: 3 = 1.152; p = 0,005, ), embora tenha aumentado
pos-vacinagdo (vs. distanciamento social; B = 796; p< 0,027). Nao houve mudanga no hordrio da manha
(p > 0,05). No hordrio da tarde, houve diminuicio no distanciamento social (vs. pré-pandemia: 3 = 629
passos/dia; p < 0,001 ), e aumento pos—vacinagio (vs. distanciamento social: 3 = 485 passos/dia; p = 0,001 ).
No hordrio da noite, houve diminuicao no distanciamento social (vs. pré-pandemia: 3 = 360 passos/dia; p =
0,001) e pos—vacinagio (vs. pré-pandemia: p = 310 passos/dia; p = 0,002). Conclusio: No distanciamento
social, houve redugdo do niimero de passos na semana e final de semana, concentrada nos hordrios da tarde e
noite. Ainda houve menor niimero de passos no hordrio da noite pos-vacinagio, embora tenha se observado
aumento nos finais de semana e hordrio da tarde em relagio ao distanciamento social.

Palavras-chave: Coronavirus; Envelbecimento; Atividade  fisica; Comportamento sedentdrio; Fatores de risco.

Introduction

The COVID-19 pandemic was declared a national
public emergency in March 2020'. Various contain-
ment measures were implemented worldwide to con-

trol the spread of COVID-19, with a primary empha-
sis on social distancing. This strategy resulted in the
closure of all non-essential services and establishments,
such as schools, malls, cultural and sports venues, and
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introduced the public health message “stay at home™.
'The mobility restrictions imposed by the pandemic
significantly disrupted daily routines and had a det-
rimental effect on people’s movement behavior®. The
preventive mobility restrictions were more pronounced
on older adults and individuals with chronic condi-
tions, such as hypertension and diabetes*, who faced an
increased risk of severe COVID-19 infection’.
Numerous studies have documented a reduction in
the number of steps per day during the period of so-
cial distancing policy imposed due to the COVID-19
pandemic**’. A systematic review with meta-analysis
indicated a decrease of 2,000 steps per day during so-
cial distancing in both adults and older individuals™.
Our previous research also found a decrease in steps
per day among older individuals with hypertension
during social distancing®'’. This reduction was nota-
bly dependent on the day of the week®. For example,
there was a 15% reduction in step volume on weekdays,
equivalent to 700 steps per day, while on weekend days,
this reduction was 30%, or 1,700 steps per day*. It is
well-documented that the movement behaviors of old-
er individuals vary throughout the day'***. However,
no study has explored whether the change in steps per
day during the pandemic is similar (or not) on differ-
ent times of the day, i.e., in the morning, afternoon,
or evening. Additionally, there is a lack of information
on whether step volume has returned to pre-pandem-
ic levels following the implementation of COVID-19
vaccination in older individuals with hypertension.
Wialking is a repetitive ambulatory behavior that
occurs throughout various activities in the day, serv-
ing as an objective and easy-to-monitor parameter of
physical activity. For example, 10 minutes of walking
at moderate intensity represents approximately 1,000
steps”. Analyzing steps per day during the epidemio-
logical phases of the COVID-19 pandemic and how it
is distributed across different times of the day as well
as days of the week is pivotal for a better understanding
of the impact of social distancing policies on physi-
cal activity levels among at-risk groups and for guid-
ing protective actions in the event of further mobility
restrictions. This approach is particularly relevant for
older adults with hypertension, who represent a highly
prevalent clinical group in Brazil and are at greater risk
of severe outcomes from COVID-19. Therefore, the
aim of this study was to analyze the number of steps
taken on different days of the week (weekdays and
weekend days) and at different times of day (morning,

afternoon, and evening) during the COVID-19 pan-

demic in older adults with hypertension.

Methods

Study design

'This exploratory longitudinal study monitored steps/
day using accelerometry in older adults with hyperten-
sion across different phases of the COVID-19 pan-
demic: before the pandemic (January-March 2020),
during social distancing and before vaccination (June
2020), and after vaccination (July 2021). Initial assess-
ments occurred at the Department of Physical Edu-
cation, Federal University of Rio Grande do Norte,
Natal, Brazil, while later assessments were conducted
at participants’ homes using sterilized accelerometers
with video call instructions. The study was approved
by the Research Ethics Committee of Onofre Lopes
University Hospital (protocol 3.180.310/2019) and
tollowed the Helsinki Declaration, and participants
provided written informed consent.

Participants and exposure periods

The older adult participants were selected from the
Hypertension EXercise Approaches Study (HEXA),
which is a clinical trial that was suspended due to the
COVID-19 pandemic. Eligibility criteria for HEXA
study can be accessed on the Brazilian Clinical Tri-
als Registry (http://ensaiosclinicos.gov.br/rg/RBR-
4ntszb/). Key inclusion criteria encompassed individu-
als aged 60-80 with a hypertension diagnosis, no prior
involvement in a regular physical activity program for
the past three months, and physical inactivity (i.e., <
150 minute/week of moderate to vigorous physical
activity). Exclusion criteria included prior cardiovas-
cular events or diseases, uncontrolled hypertension
(>160/105 mmHg), contraindications for exercise per
the cardiopulmonary exercise test, musculoskeletal in-
juries limiting exercise capacity, and a diagnosis of pro-
gressive neurological disorders.

Before social distancing (January-March 2020), 41
participants underwent the first assessment (screen-
ing). However, it was interrupted shortly after the first
confirmed COVID-19 case in Natal city on March
12, 2020. Nevertheless, we maintained weekly phone
contact with these individuals. After 11 weeks of social
distancing during a period of high mobility restrictions
without vaccines, in June 2020, we invited all 41 par-
ticipants via phone for the second assessment (after 11
weeks). Five individuals declined to participate, and
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one was excluded due to technical accelerometer data
issues. The third evaluation occurred in July 2021 (13
months after the second evaluation, and 16-18 months
after the first evaluation), with all participants having
received at least one dose of the COVID-19 vaccine
and under less severe social distancing policies. Out of
the 35 older adults who participated in this evaluation,
32 were included. As reported during weekly phone
calls, most participants were not engaged in an exer-
cise program during this period. However, 10 reported
walking on average five days per week. See Figure 1
for the participant flowchart, and for additional details,
consult Browne et al. #1116,

Health screening (potential confounders)

Before the COVID-19 pandemic, we conducted face-
to-face interviews to collect additional information
from participants. This included their medical histo-
ry, medication use, sociodemographic details (e.g., age,
sex), and behavioral information (e.g., smoking, alco-
hol consumption). We also measure daily steps using
accelerometers. Anthropometric data (body mass and
height), and resting blood pressure were measured.
Body mass index was calculated by dividing weight
by height squared and categorized as ‘normal weight’
(< 27.0 kg/m?), ‘overweight’ (27.0-29.9 kg/m?), and
‘obese’ (2 30.0 kg/m?)"”. Resting BP measurements fol-
lowed standard guidelines' using an oscillometric de-
vice (Omron HEM-780-E, Kyoto, Japan). blood pres-
sure was categorized as “controlled” (<140/90 mmHg)
or “uncontrolled” (= 140/90 mmHg). To assess car-
diovascular disease risk, we categorized participants as
“low”, “moderate”, or “high” risk using the Framing-
ham risk score, considering age, sex, smoking status,
body mass index, systolic blood pressure, treatment
for hypertension, and diabetes”. In classifying the
participants’ physical activity level, we considered the
weighted total accumulation of PA measured by the
accelerometer over seven days. Older individuals were
categorized as “physically active” (= 150 minute/week
of moderate to vigorous physical activity) or “physically
inactive” (< 150 minute/week of moderate to vigorous

physical activity)®.

Accelerometry (outcomes)

We measured steps per day using the ActiGraph
GT3X+ accelerometer (ActiGraph LLC, Pensacola,
FL,USA). These accelerometers were worn on the right
hip for seven consecutive days, covering both waking

and sleeping periods. Participants were instructed to
remove the accelerometer during water-based activi-
ties. The accelerometers were programmed to collect
data at a sampling rate of 60 Hz, with raw acceleration
data integrated over 60-second epochs, and default
filter settings enabled. For data analysis, we included
participants who had at least four valid days of accel-
erometer wear time (i.e., 2 600 minutes per day), with
a minimum of three weekdays and one weekend day*'.
Non-wear time was defined as 2 90 minutes of zero
counts, with a two-minute allowance?. Steps per day
were calculated individually as the sum of steps per
day divided by the number of valid accelerometer days.
For analysis by time of day, we defined the following
intervals: morning (06:00-11:59), afternoon (12:00-
17:59), and evening (18:00-23:59). Additionally, we
considered values for weekdays, weekend days, and
waking periods (morning, afternoon, and evening) for
data analysis. We analyzed steps per day using ActiLife
software, version 6.13.3.2.

Statistical analysis

Descriptive participant characteristics are presented as
mean * standard deviation (SD) for continuous vari-
ables and as absolute and relative frequencies (%) for
categorical variables. To analyze changes in steps per
day by time periods, we employed generalized linear
mixed models. These models treated the subject as a
random effect, while the time period and relevant co-
variates were considered as fixed effects. We adjusted
for potential confounders: a) daily accelerometer wear
time; and b) age, sex, education, income, employment
status, and daily accelerometer wearing time. The in-
clusion of the subject as a random effect was necessary
due to the observed high intra-subject variability. Ro-
bust estimation techniques were applied for the fixed
effects model. To ensure the validity of the models,
the distribution of residuals was assessed using normal
Q-Q_plots. The results of the models are expressed as
estimated marginal means, contrast estimates (f3), and
95% Wald confidence intervals (CI). We considered
p-values from two-tailed tests, with statistical signifi-
cance set at < 0.05 for all analyses. All statistical analy-
ses were conducted using IBM SPSS Statistics version
27.0 (IBM Corp., Armonk, USA). No missing data

were found in the final sample.

Results

A total of 32 individuals were included in the analysis
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(Figure 1). Table 1 presents the characteristics of the
participants. The majority were women (66%), retired
(69%), and living with a partner (50%). Approximately
41% had type 2 diabetes, and 47% were classified as
having overweight or obesity. Most participants were
physically inactive (78%). Between May 2020 and May
2021, 10 (31%) participants were infected with the
COVID-19 virus, but none experienced severe symp-
toms or required hospitalization. By the third data col-
lection stage, all participants had received at least one
dose of the COVID-19 vaccine, with 34% being par-
tially vaccinated and 66 % fully vaccinated.

Participants screened for the
HEXA study (n = 41)

Refused to participate in this
study (n =5)
Personal reasons (n = 3)
Illness (n = 1)

v Quarantine (n = 1)

e

Participants of the second
data collection (n = 36)

‘ ) Excluded due to technical
issue with the accelerometer
v (n=1)
Participants of the third
data collection (n = 35)

Refused to participate (n = 3)

Personal reasons (n = 1)

v Travel (n = 2)
Participants included in the
final analysis (n = 32)

Figure 1 - Flowchart of study participants.

Figure 2 (and Table 2 and Supplementary Table 1)
illustrates the changes in steps per day on different days
of the week during the COVID-19 pandemic. Regard-
ing weekdays, there was a significant reduction in steps
per day during the period of social distancing policies
(B =-1,183 steps/day, p = 0.018) compared to the peri-
od before the pandemic. On weekend days, there was a
significant reduction in steps per day during the social
distancing period (B = —1,947 steps/day, p < 0.001) and
after receiving the vaccination (B = —1,152 steps/day, p
= 0.005) compared to the pre-pandemic period. Ad-
ditionally, there was a significant increase in steps per
day after receiving the vaccination (B = 796 steps/day,
p = 0.027) compared to the social distancing period on
weekend days.

Figure 3 (and Table 2 and Supplementary Table 1)
displays the changes in steps per day at different times

Table 1 - Characteristics of the participants included in the study
(n=32)

Mean + standard deviation

or n (%)

Age, years 67.0+4.0
Women, n (%) 21 (65.6)
Post-secondary education, n (%) 7(21.9)
Living with a partner, n (%) 16 (50.0)
Ex-smoker, (%) 8(25.0)
Physically inactive, n (%) 25 (78.1)
Employment status, n (%)

Active (working from home) 10 (31.3)

Retired 22 (68.8)
Per capita income, n (%)

< 1 minimum wage salary 8 (25.0)

1-2 minimum wage salary 14 (43.8)

> 2 minimum wage salary 10 (31.3)
Body mass index, kg/m? 273+3.4
Overweight, n (%) 11 (34.4)
Obesity, n (%) 4(12.5)
Type 2 diabetes, n (%) 12 (37.5)
Dyslipidemia, n (%) 20 (62.5)
Hypertension diagnosis, years 13.3£9.3
Resting systolic blood pressure, mmHg 136 + 18
Resting diastolic blood pressure, mmHg 7429
Framingham risk, n (%)

Moderate risk 12 (37.5)

High risk 20 (62.5)
COVID-19 infected, n (%) 10 (31.3)
COVID-19 vaccines, n (%)

CoronaVac 21 (65.6)

AstraZeneca/Oxford 10 (31.3)

Pfizer 1(3.1)
Partially vaccinated, n (%) 11 (34.4)
Fully vaccinated, n (%) 21 (65.6)

The values are presented as mean + standard deviation (SD) or
absolute and relative frequencies (%).

COVID-19 = Coronavirus Disease 2019.

of day (morning, afternoon, and evening) during the
COVID-19 pandemic. No changes in steps per day
were observed during the morning period in any ep-
idemiological phase of the COVID-19 pandemic (p >
0.05). There was a significant reduction in steps per day
during the afternoon period during the social distanc-
ing period (B = —629 steps/day, p < 0.001) compared
to the period before the pandemic. Furthermore, there
was a significant increase in steps per day during the
same period after receiving the vaccination compared
to the social distancing period (B = 485 steps/day, p =
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Figure 2 — Step counts on different days of the week during differ-
ent epidemiological moments of the COVID-19 pandemic in older
adults with hypertension: before the pandemic (January to March
2020), during the period of social distancing policy (June 2020), and
after receiving the vaccination (July 2021). The values are presented
as estimated marginal means and 95% Wald confidence intervals
(CI). The analyses were performed using the generalized linear
mixed model, adjusted for daily accelerometer wear time.
a = Significantly different from the pre-pandemic period in the
same subgroup (p < 0.05); b = Significantly different from the social
distancing period in the same subgroup (p < 0.05).

O Morning @ Afternoon @ Evening

4000

30004

Step per day
)
S
S
<

b
a
10001 i\
a
a
0 T T T
Before the During the After the
pandemic social distancing ~ vaccination

Figure 3 — Step counts at different times of day during different ep-
idemiological moments of the COVID-19 pandemic in older adults
with hypertension: before the pandemic (January to March 2020),
during the period of social distancing policy (June 2020), and after
receiving the vaccination (July 2021). The values are presented as
estimated marginal means and 95% Wald confidence intervals (CI).
The analyses were performed using the generalized linear mixed
model, adjusted for daily accelerometer wear time.

a = Significantly different from the pre-pandemic period at the
same time of day (p < 0.05); b = Significantly different from the
social distancing period at the same time of day (p < 0.05).

Table 2 — Changes in step count at different days of the week and times of day during different epidemiological moments of the COVID-19
pandemic in older adults with hypertension (n = 32): before the pandemic (January to March 2020), during the period of social distancing

policy (June 2020), and after receiving the vaccination (July 2021).

Social distancing vs.

After the vaccination vs. Before

After the vaccination vs.

Before the pandemic P the pandemic P Social distancing P
B CI95% B CI95% i CI95%
Day of the week
Weekdays -1183 -2155,-210 0.018 —-662 -1455,132 0.101 521 -304, 1346 0.213
Weekend days -1947 -2855,-1039 <0.001° -1152 —1955,-348 0.005" 796 91,1500 0.027°
Time of the day
Morning -238 724,248 0.334 -105 -471,262 0.572 133 -255,521 0.498
Afternoon -629 -939,-317 <0.001" -144 -456,168 0.361 485 206,763 0.001°
Evening -360 —555,-164 <0.001° -310 -499,-121 0.002' 50 -92,192 0.488

The values are presented as estimated contrasts (B) and 95% Wald confidence intervals (CI). The analyses were performed using the general-

ized linear mixed model, adjusted for daily accelerometer wear time.
* Indicate statistical significance at p < 0.05.

0.001). In the evening period, there was a reduction in
steps per day during the social distancing period ( =
—360 steps/day, p < 0.001) and after receiving the vac-
cination (B = -310 steps/day, p = 0.002) compared to
the pre-pandemic period.

Discussion

The main findings were as follows: i) on weekdays,
there was a reduction in steps/day during the period
of social distancing policy compared to pre-pandem-
ic; ii) on weekend days, steps/day decreased during the
social distancing period and increased after receiving

the COVID-19 vaccination, but without a complete
recovery to pre-pandemic levels; iii) in the morning
period, steps/day did not change throughout the dif-
ferent moments of the pandemic; iv) in the afternoon
period, steps/day decreased during the social distanc-
ing period and partially recovered after receiving the
vaccination; and v) in the evening period, a lower step/
day was observed during the social distancing period
and after receiving the vaccination, compared to the
period before the pandemic.

We observed that the epidemiological context of
the COVID-19 pandemic, regardless of vaccination
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status, led to reduced step volume among individuals
at high risk for severe COVID-19. During the period
of social distancing measures, we noted a significant
decrease in step volume on both weekdays and week-
end days. Prior to the pandemic, older adults typically
averaged 6,150 steps per day on weekdays and approx-
imately 5,900 steps per day on weekends, values that
fell below the recommended threshold for considering
individuals as physically active, which stands at over
7,500 steps per day®. Throughout the more restrictive
phase of social distancing measures, which includ-
ed the closure of parks, squares, clubs, non-essential
businesses, and a stay-at-home recommendation, step
volume witnessed a substantial reduction. Specifical-
ly, step volume decreased by 20% on weekdays and
33% on weekend days during this challenging period.
The decrease in step count may can also be attribut-
ed to increased restrictions on leisure activities, such
as shopping, cultural events, and religious gatherings,
which are more common on weekends®. This obser-
vation aligns with a growing body of evidence high-
lighting the adverse impact of reduced daily steps on
health outcomes. Lower step count has been linked to
a heightened risk of metabolic syndrome and its as-
sociated components®, greater arterial stiffness”, and
elevated mortality rates?. Additionally, it is associated
with a decline in strength, muscle mass, insulin sensi-
tivity, and an increase in systemic inflammation, affect-
ing both young and older adults*.

After vaccination, weekday step volume partially
recovered, increasing by 796 steps per day compared
to the social distancing period. This rise may be linked
to eased mobility restrictions, business and leisure re-
opening’s, and a greater sense of safety from vaccina-
tion. Of note, all participants in our study had received
at least one dose of the COVID-19 vaccine during
this period, and the rest of the population was also in
the process of being vaccinated. However, during the
post-vaccination period, step count on weekend days
remained 15% lower compared to pre-pandemic levels.
This finding could be partially explained by the per-
sistent pandemic scenario during this period, marked
by 28,632 recorded deaths in Brazil in July 2021, when
data collection took place after vaccination®. A sys-
tematic review examining the psychological impact
of social distancing policy has shown that the fear of
infection is one of the negative psychological effects
stemming from the pandemic, which may have limited
the return to pre-pandemic activities®.

Step count exhibited varying patterns across dif-
ferent times of the day throughout the phases of the
COVID-19 pandemic. No significant change in steps
per day was observed during the morning period.
However, in the afternoon and evening periods, step
count decreased during the period of social distancing
policy. Notably, a partial recovery in step count was ob-
served in the afternoon period. It is well-documented
that older adults exhibit a diurnal pattern of physical
activity, characterized by higher activity levels in the
morning and progressively lower levels in the after-
noon and evening®. This pattern was consistent with
the findings of our study, with a more pronounced re-
duction in physical activity levels during the epidemio-
logical moments of the COVID-19 pandemic'***. This
diurnal activity pattern may be attributed to the fact
that older adults tend to reach their peak activity lev-
els earlier in the day™®. Daily activities such as bathing,
dressing, and voluntary physical exercise are typically
carried out during the morning hours, with activity
levels tapering off as the day progresses®. Interestingly,
the step count did not decline during the morning pe-
riod throughout the various epidemiological phases of
the COVID-19 pandemic. This finding may be partly
explained by the nature of activities commonly under-
taken during this time by this population. During the
morning, older adults engage in essential household
tasks such as cleaning, cooking, gardening, and do-it-
yourself projects. These activities are predominantly
indoors and remain unaffected by the social distancing
policies imposed during the COVID-19 pandemic®.
Therefore, our results emphasize the importance of
considering the distinct daily time periods, particular-
ly during the afternoon and evening, when designing
physical activity interventions during potential periods
of social distancing and restrictions of mobility.

By elucidating the fluctuations in physical activity
levels among older adults with hypertension through-
out various epidemiological phases of the pandemic,
we can better plan for future scenarios with the goal
of increasing daily steps, particularly during critical
periods. Here are some strategies to be considered: a)
encouraging participation in home-based physical ac-
tivity; b) promoting active transportation in safe areas;
¢) encouraging short walks for everyday errands (e.g.,
trips to the bakery, pharmacy, or market) always taking
the necessary sanitary precautions against contamina-
tion with COVID-19; d) encouraging engagement in
household activities such as sweeping, vacuuming, and
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gardening; e) on weekends, promoting outdoor activi-
ties in parks and clubs with family members. Further-
more, incorporating breaks from prolonged sitting at
home every 30 minutes with 3-5 minutes of light walk-
ing can help reduce sedentary behavior and boost daily
step count. This practice has been associated with a de-
crease in postprandial glucose, insulin, and triglyceride
levels®. The recommendation to be considered an active
individual is 7,500 steps™; however, a recent meta-anal-
ysis has shown that from 3,000 daily steps, elderly in-
dividuals progressively exhibited a lower risk of mor-
tality*>. Additionally, a recent systematic review that
examined the physiological consequences of intention-
ally reducing daily step count in both young and older
adults highlight the importance of resistance training
as a valuable countermeasure. Resistance training can
help mitigate some of the detrimental effects associated
with a reduction in habitual step count, such as muscle
mass and strength loss in older adults”.

This study has limitations that should be acknowl-
edged. Firstly, it is important to note that the prima-
ry design of this study was not investigate the impact
of the COVID-19 pandemic on step count in older
adults with hypertension. We also did not control for
climatic or seasonal conditions; however, the study was
conducted in Natal (Northeastern Brazil), where tem-
perature variation is low and sunny days predominate.
Additionally, the study included individuals with hy-
pertension who were physically inactive and aged 60-
80 years without major cardiovascular diseases, such as
coronary heart disease or chronic heart failure. There-
fore, caution is needed when extrapolating these find-
ings to other populations.

In summary, during the social distancing period,
there was a reduction in step count on both weekdays
and weekends, concentrated in the afternoon and eve-
ning periods. A lower number of steps in the evening
was still observed post-vaccination, although increases
were noted on weekends and in the afternoon com-
pared to the social distancing period. By identifying
the periods with the greatest reductions in step count,
targeted public health strategies can be developed to
help maintain physical activity in future social distanc-
ing scenarios, particularly among at-risk populations
facing mobility restrictions.
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Supplementary Table

Supplementary Table 1 - Step per day at different times of the day and week during different epidemiological moments of the COVID-19
in hypertensive older adults: before the pandemic (January to March 2020), during the period of social distancing policy (June 2020), and
after receiving the vaccination (July 2021).

Before the pandemic During the social distancing After the vaccination
Estimated marginal means Estimated marginal means Estimated marginal means
(95% CI) (95% CI) (95% CI)
Time of the week
Weekdays 6151 (5389,6913) 4969 (3962, 5975) 5490 (4660, 6319)
Weekend 5933 (4951, 6915) 3985 (3252,4719) 4781 (4013, 5549)=*
Time of the day
Morning 2630 (2230, 3030) 2392 (1815,2970) 2525 (2075,2976)
Afternoon 2422 (2061,2784) 1793 (1461, 2126)* 2278 (1898,2658)"
Night 1000 (788,1211) 640 (398, 882)" 690 (531, 849)"

'The values are presented as estimated marginal means (EMM) and 95% Wald confidence intervals (CI). The analyses were performed using
the generalized linear mixed model, adjusted for daily accelerometer wear time.

a = Significantly different from the before the pandemic period (p < 0.05); b = Significantly different from the social distancing period (p <
0.05)
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* Thank you for the opportunity to contribute to
the manuscript entitled “Step volume during the
COVID-19 pandemic in elderly individuals with
hypertension”, submitted to the Revista Brasileira de
Atividade Fisica & Saiide.

e After a careful review of the manuscript, I present
below some comments and suggestions that I hope
will help improve the quality of the article toward
its publication.

1. Title

* On page 1, part of the title, specifically on line 3, is
not in bold.

2. Abstract
* On page 1, the final sentence (lines 17-18), “the
change in step volume... was remarkable”, is vague.
It could be more assertive regarding the practical
relevance of the findings.

3. Introduction
* In the Introduction, page 3, line 15, please include
the author(s) last name(s) and year of the citation.

4. Methods

* In “Methods,” under “Study Design,” page 4, lines
16, 18, and 19, replace the placeholders marked as
“XXXX”with the complete information.

* Do the same in “Methods,” page 5, line 1.

* In “Methods,” under “Health screening,” pages 5
(line 25) and 6 (line 1), for the classification “normal
weight’(<27.0 kg/m?), ‘overweight’(27.0-29.9 kg/m?),
and ‘obese’ (230.0 kg/m?),” verify whether these cutoff
points are correct and add the author(s) last name(s)
and year where this information was obtained.

5. Discussion
e In Discussion, page 9, lines 20-21, “..such as

shopping, cultural events, and religious gatherings,
which are more common on weekends,” please in-
clude the author(s) last name(s) and year.

* In Discussion, page 11, lines 14-15, “...a) encour-
aging participation in home-based exercises;” — is
the recommendation to encourage exercise (which
should be supervised, planned, structured, and re-
petitive) or physical activity? I believe the intention
is to refer to physical activity.

* I suggest reorganizing the limitations section to
make it more prominent and including a reflection
on the absence of a control group and the potential
sample selection bias.

* It is recommended to include explicit suggestions
for future studies, such as investigations with dif-
ferent clinical profiles or interventions adapted to
contexts of reduced mobility.

6. Conclusion

* The conclusion adequately summarizes the main
findings.

e It is suggested to briefly reinforce the practical and
public health implications of these results for the
development of policies aimed at promoting phys-
ical activity among older adults during periods of
isolation or health risk.

7. Formal Aspects

* Check the standardization of references according
to the journal’s guidelines, especially regarding the
use of “et al.” and journal title abbreviations.

* Recommendation:

* 'The article demonstrates scientific merit and meth-
odological clarity and may be accepted after the re-
visions indicated above.

* I congratulate the authors for the proposal and for
the work developed so far, and I appreciate the op-
portunity to contribute to improving the quality of
the manuscript.
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Ribeirdo Preto, Sio Paulo, Brazil.

Hello, I hope you are doing well!

Congratulations on the manuscript — it is concise
and well written.

Below are my comments for revision:

* Comment 1 — Consider mentioning in the title
that the study examined different periods of the day
and different epidemiological phases.

* Comment 2 — Please complete the appropriate
checklist based on international reporting guide-
lines, as required in the instructions for authors
(www.equator-network.org). Your study fits the cri-
teria for an observational study and should there-
fore follow the STROBE guideline. Fill out the
checklist and include any missing information in
the manuscript.

* Comment 3 — According to the STROBE check-
list, the study design should be mentioned in the
title. Please revise the title accordingly.

* Comment 4 — In the Portuguese abstract, I sug-
gest replacing “diferentes hordrios” with “diferentes
periodos.” In Portuguese, this wording is more sug-
gestive of the intended meaning.

* Comment 5 — This comment refers to the sentence
starting on line 25 of page 4. I understand that the
document was anonymized for review, but I would
like to verify the eligibility criteria. Please send me
these criteria in a separate document in your reply
to this review. There is no need to anonymize the
document, as I am already aware of the authorship,
but you may do so if you prefer.

e Comment 6 — On lines 2 and 3 of page 5, the in-
clusion criteria regarding physical inactivity and
no prior involvement in a regular physical activi-
ty program. It becomes clear that the original aim
of the study “did not revolve around” investigating
the pandemic’s impact on step count. I believe the
physical inactivity criteria limit the generalizability
of the findings to other populations. Please consider
adding a note on this in the limitations section (per-
haps in the sentence between lines 7-9 on page 12).

* Comment 7 — Between lines 3—6 of page 5, exclu-
sion criteria are described that exclude less healthy
older adults (e.g., contraindications for exercise per
the cardiopulmonary exercise test, musculoskeletal
injuries...), and this has already been discussed in

the text. However, consider adding to the abstract
that participants were healthy older adults with hy-
pertension, so that readers have a clearer view of the
population right away.

Comment 8 — On line 8 of page 5, please clarify
that “Natal” refers to a city.

Comment 9 — In the sentence from lines 9-11 of
page 5, I believe a comma is needed between “vac-
cines”and “in.” Please check and correct if necessary.
Comment 10 — In the paragraph on line 7 of page
5, consider stating that the “screening” was the “first
evaluation” (lines 7-9), and that the “second evalu-
ation” occurred after 11 weeks (lines 9-12). This is
clear from Figure 1, but it would help the reader to
use these terms explicitly.

Comment 11 — On page 5, an interview is men-
tioned. Is there any document you can share that
might contain additional relevant information col-
lected during the interview?

Comment 12 — Please cite the document used to
classify the BMI categories. Although widely used,
some readers may find it important to have a ref-
erence.

Comment 13 — Please do the same as in the com-
ment above for the classification of blood pressure
(if it is reference 17, cite it again).

Comment 14 — I believe the blood pressure cate-
gories could also be included in Table 1. What do
you think? If you prefer not to include them there,
consider placing this information elsewhere — for
example, in the first paragraph of the “Results” sec-
tion.

Comment 15 — In the statistical analysis section,
the adjustment for potential confounders is de-
scribed. What is the reason for dividing them into
a) and b)? Were these separate models? Why was
“daily accelerometer wearing time”included in both
a) and b)? If different models were used, which cri-
teria were adopted to select the best one? Please try
to clarify this section further.

Comment 16 — On line 1 of page 8, “supplementa-
ry table 1”is mentioned. I did not have access to this
material. Is this correct? Please revise the text or
provide the document if it exists (in your response
to this review).

Comment 17 — “Supplementary table 17 is also
mentioned on line 10 of page 8. Please confirm
whether this is correct.

* Comment 18 — In the sentence on line 12 of page
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8, the meaning would be clearer if you added the
word “afternoon” before “period before” on line 13.
The meaning is understandable, but this addition
would make the sentence more accessible to readers.
* Comment 19 — In my opinion, the discussion sec-
tion is very well written. However, the last sentence
(lines 12-14 of page 12) seems slightly out of place.
Consider adding “In addition” at the beginning of
the sentence to improve flow.

older individuals with hypertension during social
distancing XXX” is missing a citation.

In the Methods section, the sentence “Anthropo-
metric data (body mass and height), and resting
blood pressure (BP) was measured.” should be cor-
rected for proper verb agreement (“were”).

In the Methods, it is not reported how the time-of-
day periods were defined.

Along these lines, it would be interesting to relate

* Wishing you all a great job! the periods of daylight and darkness — was this

considered?

Final decision * 'The study was conducted during different periods/
* Submit again for evaluation seasons (before the pandemic: Jan—Mar; during

social distancing and before vaccination: June; and

after vaccination: July). How might this have affect-

ed the results? Were rainy weeks considered in the

Reviewer C
Anonymous

e This is an interesting study that provides an in- analysis in any way?

depth look at the step profile of older adults with
hypertension throughout the pandemic. The manu-
script is well-written and flows smoothly. The anal-
yses are appropriate and well-presented, and the
data are engaging. Below are some comments:

The issue of hypertension is not clearly addressed
in the study; it appears almost marginally. This
study could have been conducted simply with older
adults. It would be interesting to include something
that justifies focusing on this specific group.

The title could better reflect the focus on the time-
of-day periods, which is one of the study’s key as-
pects.

In the Introduction, the sentence “Our previous re-
search also found a decrease in steps per day among

Is it possible to identify to what extent the recorded
activities have an exercise profile? Was any analysis
performed considering longer bouts of activity?

It would be valuable to report an estimate of wake
and sleep times. Can this be estimated using the
accelerometer?

It would be important to provide a rationale for
using step count as the main marker, since accel-
erometry allows for the extraction of other relevant
indicators.
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