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Abstract
There are concerns that hypertension control may decrease during the COVID-19 pandemic. This study evaluated the impact
of the COVID-19 pandemic on office blood pressure (OBP) and home blood pressure monitoring (HBPM) control in a large
Brazilian nationwide sample. The results of an adjusted spline analysis evaluating the trajectory of OBP and HBPM control
from 01/Jan/2019 to 31/Dec/2020 among independent participants who were untreated (n= 24,227) or treated (n= 27,699)
with antihypertensive medications showed a modest and transient improvement in OBP control among treated individuals,
which was restricted to the early months following the COVID-19 pandemic outbreak. Furthermore, slight reductions in
OBP and HBPM values were detected in the early months following the COVID-19 pandemic outbreak among treated (n=
987) participants for whom blood pressure measurements before and during the pandemic were available, but not among
untreated (n= 495) participants. In conclusion, we found no major adverse influence of the COVID-19 pandemic on OBP
and HBPM control in a large nationwide sample.
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Introduction

The coronavirus disease 2019 (COVID-19) pandemic is
expected to have adverse effects on the long-term incidence

of cardiovascular diseases due to inadequate control of
cardiovascular risk factors [1]. In particular, there are con-
cerns that hypertension control may decrease during the
pandemic due to prolonged stress and unfavorable lifestyle
habits, including increased alcohol and salt intake, weight
gain and sedentarism [1]. The lack of hypertension control
might also be relevant in the context of SARS-CoV-2
infection, since worse blood pressure (BP) control has been
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associated with adverse outcomes among patients with
COVID-19 [2, 3].

Conflicting data have been reported regarding the impact
of the pandemic on hypertension control, since both short-
term increases [4, 5] and decreases [6, 7] in BP levels have
been reported following the pandemic outbreak. Furthermore,
little is known regarding the medium/long-term impact of the
pandemic on BP levels and BP control for the population.
This study evaluated the impact of the COVID-19 pandemic
on office BP (OBP) and home BP monitoring (HBPM)
control in a large Brazilian nationwide sample that was fol-
lowed until December 2020.

Methods

The first COVID-19 case was diagnosed in Brazil on
26/Feb/2020, and within one month, all Brazilian states had
been severely affected by the pandemic [8]. We performed
two independent analyses using data from 57,768 indivi-
duals aged >18 years who underwent OBP and HBPM
measurement between May 2017 and December 2020 at
719 centers located in 26 of the 27 Brazilian states using
an online platform (telemrpa.com.br) [9–12]. The first set
of analyses evaluated independent participants who were
untreated (n= 24,227) or treated (n= 27,699) with anti-
hypertensive medications and had one HBPM value avail-
able from 01/Jan/2019 to 31/Dec/2020 (Cohort 1). The
second set of analyses evaluated 495 untreated and 987
treated participants who had BP measurements available
from before and during the pandemic (Cohort-2). OBP was
calculated as the average of two office readings, and HBPM
was calculated as the average of three home BP measure-
ments taken in the morning and in the evening for 4
consecutive days using validated devices (HEM-705CP,
HEM-7113, HEM-7320 or HEM-9200T; Omron Health
Care, Japan), as previously described [9–12]. High OBP

was defined as an office systolic BP ≥ 140 mmHg or dia-
stolic BP ≥ 90 mmHg, while high HBPM was defined as a
home systolic BP ≥ 135 mmHg or diastolic BP ≥ 85 mmHg
[13]. The protocol was approved by the Oswaldo Cruz
University Hospital/PROCAPE Ethics Committee.

Continuous and categorical variables are presented as the
mean ± standard deviation and proportion. The trajectory of
OBP and HBPM control among Cohort-1 participants was
assessed by restricted cubic splines with seven knots
(unadjusted and adjusted for age, sex, body mass index,
center and the average monthly temperature of the state
where the center was located). Logistic regression analysis
adjusted for the same variables compared the prevalence
of high OBP and HBPM before and after the pandemic
among Cohort-1 participants. Differences in continuous and
categorical variables before and after the pandemic among
Cohort-2 participants were evaluated by using the paired
t-test and McNemar’s test, respectively. P values < 0.05
were considered significant. Statistical analysis was per-
formed using Stata 14.1 (Stata Corp LP, College Station,
TX, USA).

Results

Among untreated and treated individuals in Cohort-1, the
number of HBPM exams decreased markedly after the
diagnosis of the first COVID-19 case, reached a nadir in
April 2020 and tended to return to pre-pandemic levels after
June 2020 (Fig. 1). For this reason, we divided the pan-
demic period into early (from 26/Feb/2020 to 30/Jun/2020)
and late (from 01/Jul/2020 to 31/Dec/2020) periods. The
results of unadjusted (Supplemental Fig. 1) and adjusted
(Fig. 1) spline analysis showed a seasonal inverted
U-shaped trajectory for the prevalence of high OBP and
HBPM across the years 2019 and 2020 among untreated
and treated participants. However, the trajectories suggested
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*Adjusted prevalence of high office blood pressure (OBP) and home blood pressure monitoring (HBPM) before and during
the Covid-19 pandemic among independent treated participants. **p < 0.05. Whisker-plot: 95% confidence interval.



a trend toward a higher prevalence of high OBP and HBPM
among untreated participants and a lower prevalence of high
OBP and HBPM among treated participants during the early
pandemic period compared with the corresponding period
in 2019. These trends resulted in a modestly greater
adjusted prevalence of high HBPM among untreated parti-
cipants (adjusted prevalence [95% confidence interval]= 40
[39,42]% vs. 38 [36,39]%; p= 0.025) and a lower pre-
valence of high OBP among treated participants (adjusted
prevalence [95% confidence interval]= 43 [41,44]% vs. 45
[44,47]%; p= 0.032) when comparing the 26/Feb/2020–30/
Jun/2020 and 26/Feb/2019–30/Jun/2019 periods (Fig. 1).

To evaluate the Cohort-2 participants, we initially divi-
ded the sample into those with repeated BP measurements
during the early (from 26/Feb/2020 to 30/Jun/2020) or late
(from 01/Jul/2020 to 31/Dec/2020) pandemic periods and
then compared the BP characteristics before and during the
pandemic (Table 1). In general, there were no significant
differences in BP values or rates of high BP before and
during the pandemic, except for the presence of lower OBP
and HBPM levels during the early pandemic period among
treated participants (Table 1). Furthermore, in a subsample
of treated Cohort-2 participants for whom data on anti-
hypertensive medication use were available, there was no
difference in the use of antihypertensive medications before
and during the pandemic, although lower OBP and HBPM

levels were observed during the early pandemic period
(Supplemental Table 1).

Discussion

This report showed a modest and transient improvement in
BP levels among treated hypertensive individuals in both
Cohorts 1 and 2 that was restricted to the early months after
the COVID-19 pandemic outbreak. These findings agree
with European and Chinese data suggesting that HBPM
values were lower among hypertensive individuals during
the early weeks of the COVID-19 outbreak than during the
pre-pandemic period [6, 7]. The mechanisms underlying
these findings are not clear, but it is possible that psycho-
logical and physical relaxation related to mobility restric-
tions and lockdowns imposed during the pandemic outbreak
might have overcome COVID-19-related stressors, at least
among treated hypertensive individuals [6, 7]. Conversely,
we found a slight and transient worsening of HBPM control
during the early phases of the pandemic among untreated
individuals in Cohort-1, but these results were not repro-
duced in untreated individuals in Cohort-2, which might
limit the consistency of these findings.

A major novel finding of this report was that there were
no significant differences in OBP and HBPM during the

Fig. 1 Impact of the COVID-19 pandemic on the trajectories of high
office BP and HBPM. Adjusted restricted cubic splines for the rela-
tionship between the prevalence of high office BP and high HBPM and
calendar time among independent participants for whom a single
HBPM exam was reported from 01/Jan/202019 to 31/Dec/2020. High
office BP (blue lines) was defined as an office systolic BP ≥ 140mmHg
or diastolic BP ≥ 90mmHg, while high home BP (red lines) was
defined as a home systolic BP ≥ 135 mmHg or diastolic BP ≥ 85mmHg.
The prevalence of high office and home BP was calculated on a daily

basis. The dashed lines indicate the 95% confidence intervals. The
brown bars are histograms of the distribution (in percentage) of HBPM
exams per month. * adjusted for age, sex, body mass index, center and
the average monthly temperature of the state where each center was
located. †p= 0.025 compared with high HBPM prevalence during the
period from 26/Feb/2019 to 30/Jun/2019 among untreated participants.
‡p= 0.032 compared with high OBP prevalence during the period from
26/Feb/2019 to 30/Jun/2019 among treated participants. BP—blood
pressure; HBPM—home BP monitoring; CI—confidence interval
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second semester of 2020 compared with the second seme-
ster of 2019 among either treated or untreated individuals in
Cohorts 1 and 2. These data suggest that the pandemic did
not have a major medium-term impact on BP control,
although the patients may have experienced prolonged
stress and adopted unfavorable lifestyle habits [1]. Because
hypertension and worse BP control are reported to be risk
factors for a worse prognosis following SARS-CoV-2
infection [2, 3, 14], it is also possible that the patients may
have been more worried about controlling their BP, which
could explain the lack of an adverse impact of the pandemic
on BP control.

This study has some limitations. First, the possibility that
selection bias influenced our results cannot be discarded,
since patients who sought BP evaluation during the pandemic
may have been cautious about their health than those who did
not and thus may have had better BP control. Second,
information on additional risk factors for hypertension and
cardiovascular diseases was not available. Conversely, the
nationwide multicenter design, large sample size and exten-
ded period of observation were strengths of our report.

In conclusion, we found no major adverse influence of the
COVID-19 pandemic on OBP and HBPM control in a large
nationwide sample. Ongoing evaluation and surveillance are
necessary to assess whether the COVID-19 pandemic may
lead to adverse hypertension control and an increased risk of
future cardiovascular events.
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