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Abstract

Background: It is known that around 30% of patients have higher blood pressure (BP) values when examined at the office
than at home. Worldwide, only 35% of patients with hypertension undergoing treatment have reached their BP targets.

Obijective: To provide epidemiological data on BP control in the offices of a sample of Brazilian cardiologists, considering
office and home BP measurement.

Methods: This is a cross-sectional analysis of patients with a hypertension diagnosis and undergoing antihypertensive
treatment, with controlled BP or not. BP was assayed in the office by a medical professional and at home using home
BP monitoring (HBPM). The association between categorical variables was verified using the chi-square test (p<0.05).

Results: The study included 2540 patients, with a mean age of 59.7 + 15.2 years. Most patients were women (62%;
n=1575). Prevalence rates of 15% (n=382) for uncontrolled white coat hypertension and 10% (n=253) for uncontrolled
masked hypertension were observed. The rate of BP control in the office was 56.3% and at home, 61%. Meanwhile,
46.4% of the patients had controlled BP in and outside of the office. Greater control was observed in women and in the
49-61 years age group. Considering the new DBHA 2020 threshold for home BP control, the control rate was 42.4%.

Conclusion: BP control in the offices of a sample of Brazilian cardiologists was 56.3%; this rate was 61% when BP was
measured at home and 46.4% when considering both the office and home.

Keywords: Hypertension; Blood Pressure; Home Blood Pressure Monitoring; Blood Pressure Control.

caused by structural and/or functional injury to target
organs. Hypertension is the main modifiable risk factor for
cardiovascular and cerebrovascular events. It is considered
an important public health problem because of its high
and increasing prevalence, low control rates, and high
morbidity and mortality."* The self-reported frequency of a
medical diagnosis of hypertension in the adult population
of Brazilian capitals and the Federal District is 25.2%, being

Introduction

Hypertension is a chronic condition defined by
persistently high arterial blood pressure (BP) values which, if
not adequately controlled, generate systemic repercussions
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higher among women (26.2%) than men (24.1%). In both
sexes, this frequency increases with age and decreases with
schooling levels.®

BP measurement is naturally vital to diagnosis. However,
despite being a simple procedure, errors can happen during
BP measurement and be related to the equipment, the
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measurements: the LHAR National Registry

Central lllustration: National registry of hypertension control evaluated by office and home
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Prevalence of overall control.

technique, the environment, the patient, or the observer.” A
hypertension diagnosis is given, according to new criteria by the
American guidelines, when an individual presents a systolic BP
(SBP) = 130 mmHg and/or a diastolic BP (DBP) = 80 mmHg
in home, office, and ambulatory measurements.® The
most recently published Brazilian guideline, the 2018
European guideline, and the 2020 International Society
of Hypertension guideline support the previous criteria,
considering an individual to have hypertension if he or she
presents SBP = 140 mmHg and/or DBP = 90 mmHg in
office measurements. The European and Brazilian guideline,
however, brings changes to recommendations of when to
consider beginning pharmaceutical treatment according to
cardiovascular risk."#10""

It is known that a significant percentage — around
30% — of patients presents higher BP values when
examined in the office environment when compared to
their homes."™* White coat hypertension (WCH) occurs
when persistent BP increases happen in the health care
environment and normal values are perceived outside
of this environment, leading to an overestimation of the
patient’s BP levels and consequent mistakes in BP diagnosis.
The opposite of WCH occurs when the patient presents BP
levels within the normal range on office measurements,
but increased BP outside of the office, which characterizes
masked hypertension (MH). In order to differentiate WCH
from sustained hypertension (SH) or even to identify the
presence of MH, the patient’s BP must be measured outside
of the health care environment. Currently used methods
include ambulatory blood pressure monitoring (ABPM) and
home blood pressure monitoring (HBPM)."3-7

HBPM is the BP measurement performed when the
patient is awake, by him or herself or someone with training,

with automatic equipment for several days outside the office
environment, with predetermined numbers and moments
of measurements. HBPM was demonstrated to be the
method for diagnosing hypertension that best eliminates the
aforementioned effects,'® with the additional advantages of
presenting good reproducibility, good prognostic capacity,
allowing assessment of treatment effects on different periods
of the day, relatively low cost, and good acceptance by
the patient. A systematic review concluded that both
the low sensitivity of office measurements in detecting
optimal BP control and the association between HBPM and
cardiovascular mortality support the routine use of HBPM
in clinical practice.” Studies demonstrated that the use
of HBPM when following up patients with hypertension
is associated with better adherence to pharmaceutical
treatment, with consequent improvement of BP control and
reduced cardiovascular outcomes when compared to office
BP measurements.”*°

Less than 15% of the global population with hypertension
has reached the recommended BP target, and this rate is as
low as 35% among patients with hypertension undergoing
treatment.” This fact is highlighted when considering
that the BP thresholds recommended by the most recent
guidelines'**'" have decreased, which tends to increase the
percentage of individuals with uncontrolled hypertension
and, consequently, the associated risk of morbidity and
mortality by cardiovascular diseases. The first Brazilian
registry of hypertension,' using a lower threshold for BP
(< 130 x 80 mmHg), found that 24.3% of the general
population had controlled BP in the beginning of observation,
and 24.7% had controlled BP after 1 year.

Therefore, this study aimed to provide epidemiological
data on hypertension control in the medical offices of a
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sample of Brazilian cardiologists via office BP measurement
and HBPM.

Methods

This is a cross-sectional analysis performed in 231 private
health care centers specialized in cardiology and located in
23 Brazilian states and the Federal District, encompassing
all regions of Brazil, between June and December 2019.
The sample was obtained by convenience sampling
and comprised patients who had a medical diagnosis of
hypertension, were seen at ambulatory care, were aged
= 18 years, and were receiving antihypertensive therapy with
a controlled BP or not. In order to avoid selection bias, we
asked the physician investigators to invite the second patient
seen in each day to participate in the study.

Individuals were initially informed on the objectives
and procedures of the research and were then invited
to voluntarily participate in the study. After they signed
the informed consent form, data collection could begin.
This study was approved by the Human Research Ethics
Committee of Hospital das Clinicas at Universidade Federal
de Goias with No. 08208619.8.0000.5078.

We collected demographic, clinical, and anthropometric
data. The variables date of birth, age, sex, and use of
antihypertensive medication were collected through a
questionnaire applied during the appointment. Weight and
height were obtained using duly calibrated and validated
anthropometric scales, and the body mass index (BMI)
of adults was classified according to the World Health
Organization.”

Office BP measurements were performed by physicians
according to the recommendations by the VII Brazilian
Guidelines of Hypertension (Diretrizes Brasileiras de
Hipertensao Arterial [VII DBHAJ)," using a suitable cuff for
the size of the individual’s arm. Patients with arrhythmia
and arm circumferences > 42 ¢cm and < 22 cm did not
participate in the study because of limitations of the BP
measurement instrument.

HBPM was obtained according to guidance by the IV
Guidelines on Home Blood Pressure Monitoring and the
European Guidelines on Arterial Hypertension.” This
way, two measurements were made on the first day, still in
ambulatory environment (these were not used for analysis
of mean home measurement), and home measurements
were made in 4 consecutive days, with 3 measurements
in the morning and 3 measurements in the night, totaling
24 measurements. The patients were instructed to perform
measurements according to a protocol and record them
in a BP diary for increasing adherence to the HBPM
methodology. The measurements were also recorded and
stored in the equipment memory and were then included
in the TeleMRPA® platform, a telemedicine tool for providing
remote reports. Both the office BP measurement and
HBPM were obtained using HEM 7320 equipment (Omron
Healthcare Co. Ltd., Kyoto Japan).

Participants were considered to have uncontrolled
hypertension when SBP = 140 mmHg and/or DBP =
90 mmHg considering office measurements, or when
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SBP = 135 mmHg and/or DBP = 85 mmHg considering
HBPM. Additionally, we analyzed the home BP control rate
based on the new thresholds for HBPM, as recommended
by the 2020 DBHA."" We used the following terms: masked
uncontrolled hypertension (MUCH) for participants who
had a controlled BP in the office but increased home
or ambulatory measurements; white coat uncontrolled
hypertension (WUCH) for those with an increased BP in the
office, but controlled home or ambulatory measurements;
and SH for those with uncontrolled BP both in the office and
ambulatory care. Even though WCH and MH were originally
defined for people not receiving treatment for hypertension,
they have recently been used to describe discrepancies
between BP inside and outside of the medical office for
patients being treated for hypertension.??

The database was structured using Microsoft Excel with
data from HBPM imported from the recording platform, as
well as other data collected by the investigators. Continuous
variables are presented as means and standard deviations,
whereas categorical variables are presented as relative and
absolute frequencies. The association between categorical
variables was verified through the chi-square test. We
adopted a significance level of p < 0.05. We used SPSS v.
21.0 statistical software (IBM Inc., Chicago, IL, EUA).

Results

The studied sample included 2540 patients, of which
1.9% (n = 49) were from the North region, 18% (n = 458)
were from the Northeast region, 58.2% (n = 1479) were
from the Southeast region, 13.5% (n = 342) were from the
South region, and 8.3% (n = 211) were from the Central-
West region. Of these, 1575 (62%) were female and 965
(38%), male. The mean age was 59.7 = 15.2 years and the
mean BMI, 28.6 = 5.1 kg/m? (Table 1).

The mean office BP values were 133.3 = 20.4 mmHg
and 82.3 = 13.2 mmHg; HBPM mean values were
125.9 = 16.1 mmHg and 78.6 = 9.3 mmHg for SBP and
DBP, respectively. The participants had 14 or more valid
measurements at HBPM, where most (94%) participants
had a total of 24 valid measurements. The study showed a
15% prevalence (n = 382) of WUCH and a 10% prevalence
(n = 253) of MUCH (Table 2).

The prevalence of WUCH among women was 16%
(n = 252) and that of MUCH was 8.4% (n = 132); among
men, the prevalence rates were 13.5% (n = 130) for WUCH
and 12.5% (n = 121) for MUCH. The prevalence of MUCH in
men was significantly higher than in women, whereas women
presented a higher number of patients with controlled
hypertension. Regarding BMI, no statistical difference was
observed between hypertension phenotypes; as to the age
groups, older individuals (fourth quartile = 70-98 years)
presented a higher prevalence of MUCH and the lowest BP
control rate (Table 3).

The rate of BP control among participants of the office research
was 56.3% (n = 1431). As to those at home, we observed a
control rate of 61% (n = 1550), whereas 46.4% (n = 1178)
of the participants in the study had controlled BP both inside
and outside of the medical office (Central Illustration).
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When considering home BP control stratified by sex
(Figure 1) and age (Figure 2), we observed higher control
rates among women and in the second quartile (49-61 years
age range), respectively.

The 2020 Brazilian Guidelines of Hypertension™
proposed, as normal values for HBPM, 130 mmHg for SBP
and 88 mmHg for DBP. Considering this new threshold, the
prevalence of patients with WUCH was 7.6% (n = 194); with
CH it was 34.9% (n = 886); with MUCH, 21.8% (n = 553);
and with SH it was 35.7% (n = 907).

Figure 3 shows the prevalence of BP control in the
office and at home, considering the current and previously
proposed thresholds.

Discussion

The diagnosis and treatment of hypertension has been
based mainly on office BP measurements. However, BP may
differ considerably when measured in the medical office
and outside of this environment,** where higher BP values
outside of the medical office are associated with increased
cardiovascular risk regardless of the office BP.

This study showed that individuals showed increased BP
values in the office when compared to measurements made
at home. It is known that HBPM values are usually lower
than office measurements and are closer to the mean BP
recorded during the 24-hour ABPM.?

All the studied sample reached the number of valid
measurements when performing HBPM. A good quality
HBPM fundamentally depends on patient guidance and
the use of a measurement diary, eliminating almost 100%
of the need for repeating examinations due to insufficient
measurements.'*?¢

HBPM provides important information on BP levels
outside of the office environment in different moments
of the day. One of the great advantages of HBPM is the
identification and follow-up of hypertension phenotypes.”
The prevalence of WUCH and MUCH varies considerably
due to differences in treatment conditions, type of BP
measurement outside of the office, and thresholds for home
and office BP measurements.'®

A study that used office BP and the mean home BP
measurement between the morning and evening, adopting
the same thresholds of this study, identified higher
prevalence rates (MUCH 19.0%; WUCH 19.4%; CH 23.0%;
and SH 38.7%). In this study, most patients with MUCH
were male, older, had smoking and alcohol habits, and
frequently presented high BMI, history of cardiovascular
diseases, and more complications than patients with WUCH
or controlled hypertension.?’

Global research on BP control for thresholds recommended
by national and international guidelines consistently revealed
that, in clinical practice, the conventional BP target of
< 140/90 mmHg is reached only by a minority of patients.?
A systematic review showed that BP control varies from
around 28.4% in developed countries to only 7.7% in
developing countries.? In Brazil, the control rate varied from
10.4% to 35.2% in a population-based study.’® In this study,

Table 1 - Descriptive characteristics of the sample (n = 2540)

Characteristics n %
Malnutrition
Eutrophy 23 0.9
Overweight 590 23.2
Obesity 1070 421
Sex 857 33.7
Female
Male 1575 62.0
Masculino 965 38.0
Mean SD
Age (years) 59.7 15.2
BMI (kg/m?) 28.6 5.1

Source: this study. BMI: body mass index; SD: standard deviation.

Table 2 - Prevalence of different phenotypes of hypertension
(n = 2540)

Phenotypes n %
WUCH 382 15
CH 1.168 46
MUCH 253 10
SH 737 29

Source: this study. WUCH: white coat uncontrolled hypertension;
CH: controlled hypertension; MUCH: masked uncontrolled hypertension;
SH: sustained hypertension.

the BP control rate was higher than that reported by other
investigations, reaching 46.4% (office and home).

The Centers for Disease Control and Prevention observed
that approximately 53.5% of Americans do not reach their
BP targets.*' Although office BP monitoring is the usual
standard of care or gold standard for diagnosing and treating
hypertension, HBMP improves BP control*? and medication
adherence.** Home BP measurements have also recurrently
been demonstrated to have stronger predictive power for
morbidity and mortality than office BP measurements.28343¢
Among our study’s participants, the highest BP control rate
was seen at home, being observed mainly among women
and in the 49-60 years age range.

A study suggests that almost one-third of patients
considered to have adequate BP control by conventional
clinical criteria do not have controlled BP when evaluated
outside of the office. It is important to highlight that more
than 1 in 3 patients with borderline casual BP has MUCH,
and therefore an inadequately controlled BP?”

A Brazilian study observed that BP control rates went
from 57.0% by casual measurement to 61.3% by HBPM
(p < 0.001), with prevalence rates for WUCH and MUCH

Arq Bras Cardiol. 2023; 120(8):20220863
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Table 3 - Phenotypes vs variables

Phenotype <0.01
WUCH 252 16.0 130 13.5
CH 754 47.9 414 42.9
MUCH 132 8.4 121 12.5t
SH 437 27.7 300 31.1

Phenotype 0.24
WUCH 7 30.4 84 14.2 168 16.7 123 14.4
CH 8 34.8 269 45.6 511 47.8 380 443
MUCH 1 4.3 56 €9 108 10.1 88 10.3
SH 7 30.4 181 30.7 283 26.4 266 31.0

Phenotype <0.01
WUCH 97 14.9 115 171 88 15.0 82 13.0
CH 319 49.1 325 48.3 284 48.4 240 38.1%
MUCH 62 9 59 8.8 46 7.8 86 13.7+
SH 172 26.5 174 259 169 28.8 222 35.2¢

*p-value for the chi-square test. TThis prevalence significantly differs from the prevalence in female individuals. *This prevalence significantly differs from
the prevalence in female individuals. WUCH: white coat uncontrolled hypertension; CH: controlled hypertension; MUCH: masked uncontrolled hypertension;

SH: sustained hypertension.
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Figure 1 - Prevalence of blood pressure control at home, stratified by sex

(p < 0.05).
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Figure 2 - Prevalence of blood pressure control at home, stratified by age
(p < 0.05)*
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of 15.4% and 11.1%, respectively.* Studies published in
the last decade demonstrate that normal HBPM values are
closer to 130/80 mmHg than to 135/85 mmHg, supporting
the change in reference values for HBPM to 130/80 mmHg.*

In 2020, an analysis of 9868 untreated Brazilian
individuals showed that office BP values of 140/90 mmHg
corresponded to HBPM values of 130/82 mmHg, whereas
when analyzing 10 069 treated Brazilians, they observed that
HBPM values of 131/82 mmHg were equivalent to office
BP values of 140/90, and that reference values for HBPM
lower than 135/85 mmHg were more suitable for defining
the presence of abnormal BP behavior.*

Therefore, the 2020 Brazilian Guidelines of Hypertension™
recommended that abnormal HBPM values were considered
from = 130/80 mmHg instead of = 135/85 mmHg as
previously recommended by the VIl DBHA," the VI Guidelines
on Ambulatory Blood Pressure Monitoring (Diretrizes de
Monitorizagao Ambulatorial da Pressao Arterial), and the
IV Guidelines on Home Blood Pressure Monitoring (Diretriz
de Monitorizagao Residencial da Pressao Arterial).” Data on
BP control, with the new threshold proposed by the 2020
DHBA,"" have not yet been reported in the literature. In the
aforementioned study, a decrease in home BP control and
in the number of WUCH cases was observed along with an
increase in the number of MUCH cases.

Various studies demonstrated that adding home BP
measurements to routine patient management improves
treatment adherence, especially when HBPM is associated
with the teletransmission of BP values measured by patients
at home.*"*? This is a crucial advantage, since in real life
low treatment adherence is a phenomenon of devastating
proportions* that can be considered the main responsible
for the low BP control rates characterizing the population
with hypertension* and making hypertension the main cause
of death worldwide.*>#¢

Reaching BP control is vital to avoid outcomes such as
cardiovascular diseases, kidney failure, and stroke. Therefore,
guidelines recommend the optimization of drug doses or the
addition of antihypertensive medications until the target BP
is reached.*”*® The inclusion of home BP measurement in
the treatment of patients with hypertension favors therapy in
various ways, such as with improved treatment adherence,
avoiding overtreatment, and reducing clinical inertia.**4°

Physician inertia is also a barrier to patients reaching the
desired BP control. Various reasons could be underlying
the physician’s decision to not initiate or intensify
antihypertensive medication, including uncertainty of the
patient’s BP outside of the office.**** HBPM promotes
patient-centered care and improves BP control and patient
results."

Limitations

This study had some limitations. Participant selection was
not stratified in the sense of representing the whole Brazilian
population according to that of each region, thus it may
have overrepresented the Southeast region. Moreover, the
patients were originated from private practices, which may
not reflect the reality of Unified Health System users.

< 700
=

£ 600
(=]

()

@ 500
-

a3

8 400
o

B 300
(=]

=

S 200
4]

2

S 100
=

>

2 00
o Medical office ~ HBPM135/85  HBPM130/80

Figure 3 - Prevalence of control with the new thresholds for home blood
pressure monitoring.

Another limitation was the fact that we did not observe
whether there was a correlation between BP control and the
number of drugs being used, or whether other risk factors
influenced BP control.

Conclusion

In this study, the BP control rate in the medical offices of a
sample of Brazilian cardiologists was 56.3%, considering the
BP verified in office measurements; it was 61% when BP was
measured at home, and 46.4% when control was observed
both in the office and at home. The home BP control rate
changes to 42.4% when using the new thresholds proposed
by the 2020 DBHA.

Author Contributions

Conception and design of the research: Miranda RD, Brandao
AA, Barroso WKS, Mota-Gomes MA, Barbosa ECD, Ribeiro LP,
Aguilar CA, Silveira FS, Epelman A, Feitosa ADM; Writing of
the manuscript: Miranda RD, Paiva AMG, Feitosa ADM; Critical
revision of the manuscript for important intellectual content:
Brandao AA, Barroso WKS, Mota-Gomes MA, Barbosa ECD,
Ribeiro LP, Aguilar CA, Silveira FS, Epelman A.

Potential conflict of interest

Roberto Dischinger Miranda — Speaker: Daiichi Sankyo,
EMS, Novo Nordisk, Servier

Andréa Araujo Brandao — Speaker: AstraZeneca, Daiichi
Sankyo, EMS, Libbs, Servier

Weimar Kunz Sebba Barroso — Speaker: EMS, Bra Pharma,
Biolab, Servier, Cardios, Omron

Marco Antonio Mota-Gomes — Speaker: AstraZeneca,
Daiichi Sankyo, Brace, Omron

Eduardo Costa Duarte Barbosa — Speaker: Servier, EMS,
Cardios, Daiichi Sankyo

Arq Bras Cardiol. 2023; 120(8):20220863



Miranda et al.
LHAR Registry — Brazil

Original Article

Fabio Serra Silveira — Speaker: AstraZeneca, Boehinger,
Lilly, Bayer, Servier, Novartis.Cristiano de Melo Rangel Gomes
— Speaker: Diretor Médico da Servier do Brasil

Abraham Epelman — Speaker: Medical Director
Laboratérios Servier do Brasil

Audes Didgenes Magalhdes Feitosa — Speaker: Omron,
Novo Nordisk, Biolab, EMS, Brace, Daiichi Sankyo, Servier.
Cofundador da TeleMRPA and consultor da Micromed e Omron.

Sources of funding

This study was partially funded by Industria Farmacéutica
SERVIER.

References

1. Malachias MV. 7th Brazilian Guideline of Arterial Hypertension:
Presentation. Arq Bras Cardiol. 2016;107(3 Suppl 3):0. doi: 10.5935/
abc.20160140.

2. Oliveira GMM, Mendes M, Malachias MVB, Morais J, Osni M Filho, Coelho
AS, etal. 2017 Guidelines for the Management of Arterial Hypertension in
Primary Health Care in Portuguese-Speaking Countries. Rev Port Cardiol.
2017;36(11):789-98. doi: 10.1016/j.repc.2017.10.006.

3. Menezes TN, Oliveira ECT, Fischer MATS, Esteves GH. Prevaléncia e
Controle da Hipertensao Arterial em Idosos: Um Estudo Populacional. Rev
PortSatide Piblica. 2016;34(2):117-24. doi: 10.1016/j.rpsp.2016.04.001.

4. Lobo LAC, Canuto R, Costa JSD, Pattussi MP. Time Trend in the Prevalence
of Systemic Arterial Hypertension in Brazil. Cad Saude Publica.
2017;33(6):e00035316. doi: 10.1590/0102-311X00035316.

5. Brasil. Ministério da Satide. Secretaria de Vigilancia em Sadde, Departamento
de Andlise em Satide e Vigilancia de Doengas nao Transmissiveis. Vigitel
Brasil 2020: Vigilancia de Fatores de Risco e Protecao para Doencas Cronicas
Por Inquérito Telefonico: Estimativas sobre Frequéncia e Distribuigao
Sociodemografica de Fatores de Risco e Protegao para Doengas Cronicas nas
Capitais dos 26 Estados Brasileiros e no Distrito Federal em 2020. Brasilia:
Ministério da Satde; 2021.

6. Silva GC, Pierin AM. A Home Blood Pressure Monitoring and Control in a
Group of Hypertensive Patients. Rev Esc Enferm USP. 2012;46(4):922-8.
doi: 10.1590/50080-62342012000400020.

7. Nobre F, Mion D Jr, Gomes MAM, Barbosa ECD, Rodrigues CIS, Neves
MEFT et al. 62 Diretrizes de Monitorizagdo Ambulatorial da Pressao Arterial
e 42 Diretrizes de Monitorizagao Residencial da Pressao Arterial. Arq Bras
Cardiol. 2018;110(5Supl.1):1-29. doi: 10.5935/abc.20180074.

8. Whelton PK, Carey RM, Aronow WS, Casey DE Jr, Collins K], Himmelfarb
CD, et al. 2017 ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/ASH/ASPC/
NMA/PCNA Guideline for the Prevention, Detection, Evaluation, and
Management of High Blood Pressure in Adults: A Report of the American
College of Cardiology/American Heart Association Task Force on Clinical
Practice Guidelines. ] Am Coll Cardiol. 2018;71(19):e127-e248. doi:
10.1016/j.jacc.2017.11.006.

9. Williams B, Mancia G, Spiering W, Rosei EA, Azizi M, Burnier M, et al.
2018 Practice Guidelines for the Management of Arterial Hypertension
of the European Society of Hypertension and the European Society
of Cardiology: ESH/ESC Task Force for the Management of Arterial
Hypertension. ] Hypertens. 2018;36(12):2284-309. doi: 10.1097/
HJH.0000000000001961.

10. Unger T, Borghi C, Charchar F, Khan NA, Poulter NR, Prabhakaran D,
etal. 2020 International Society of Hypertension Global Hypertension
Practice Guidelines. Hypertension. 2020;75(6):1334-57. doi: 10.1161/
HYPERTENSIONAHA.120.15026.

Arq Bras Cardiol. 2023; 120(8):e20220863

Study association

This study is not associated with any thesis or dissertation
work.

Ethics approval and consent to participate

This study was approved by the Ethics Committee of
the Hospital das Clinicas da Universidade Federal de Goids
under the protocol number 2.985.410. All the procedures
in this study were in accordance with the 1975 Helsinki
Declaration, updated in 2013. Informed consent was
obtained from all participants included in the study.

11. Barroso WKS, Rodrigues CIS, Bortolotto LA, Mota-Gomes MA, Brandao AA,
Feitosa ADM, et al. Brazilian Guidelines of Hypertension - 2020. Arq Bras
Cardiol. 2021;116(3):516-658. doi: 10.36660/abc.20201238.

12. Nobre F, Mion D Jr. Ambulatory Blood Pressure Monitoring: Five Decades
of More Light and Less Shadows. Arq Bras Cardiol. 2016;106(6):528-37.
doi: 10.5935/abc.20160065.

13. Guedis AG, Sousa BDB, Marques CF, Piedra DPS, Braga JCMS, Cardoso
MLG, et al. Hipertensdo do Avental Branco e sua Importancia de
Diagnéstico. Rev Bras Hipertens. 2008;15(1):46-50.

14. Feitosa ADM, Mota-Gomes MA, Miranda RD, Barroso WS, Barbosa ECD,
Pedrosa RP, et al. Impact of 2017 ACC/AHA Hypertension Guidelines on
the Prevalence of White-Coat and Masked Hypertension: A Home Blood
Pressure Monitoring Study. J Clin Hypertens. 2018 Dec;20(12):1745-7. doi:
10.1111/jch.13422.

15. Mancia G, Parati G, Pomidossi G, Grassi G, Casadei R, Zanchetti A. Alerting
Reaction and Rise in Blood Pressure During Measurement by Physician and
Nurse. Hypertension. 1987;9(2):209-15. doi: 10.1161/01.hyp.9.2.209.

16. Lopes PC, Coelho EB, Geleilete TJM, Nobre F. Hipertensao Mascarada. Rev
Bras Hipertens. 2008;15(4):201-5.

17. Silva GV, Ortega KT, Mion D Jr. Monitorizagao Residencial da Pressao Arterial
(MRPA). Rev Bras Hipertens. 2008;15(4):215-9.

18. Stergiou GS, Kario K, Kollias A, McManus RJ, Ohkubo T, Parati G, et al.
Home Blood Pressure Monitoring in the 21st Century. J Clin Hypertens.
2018;20(7):1116-21. doi: 10.1111/jch.13284.

19. Breaux-Shropshire TL, Judd E, Vucovich LA, Shropshire TS, Singh S. Does
Home Blood Pressure Monitoring Improve Patient Outcomes? A Systematic
Review Comparing Home and Ambulatory Blood Pressure Monitoring on
Blood Pressure Control and Patient Outcomes. Integr Blood Press Control.
2015;8:43-9. doi: 10.2147/IBPC.S49205.

20. Banegas JR, Ruilope LM, de la Sierra A, Vinyoles E, Gorostidi M, de la
Cruz JJ, et al. Retraction: Banegas JR et al. Relationship between Clinic
and Ambulatory Blood-Pressure Measurements and Mortality. N Engl
Med 2018;378:1509-20. N Engl ) Med. 2020;382(8):786. doi: 10.1056/
NEJMc2001445.

21. Lopes RD, Barroso WKS, Brandao AA, Barbosa ECD, Malachias MVB,
Gomes MM, et al. The First Brazilian Registry of Hypertension. Am Heart J.
2018;205:154-7. doi: 10.1016/j.ahj.2018.08.012.

22. World Health Organization. Physical Status: The Use and Interpretation of
Anthropometry. Geneva: WHO; 1995.

23. Banegas]R, Ruilope LM, de la Sierra A, de la Cruz)J, Gorostidi M, Segura J,
Martell N, et al. High Prevalence of Masked Uncontrolled Hypertension in
People with Treated Hypertension. Eur Heart). 2014;35(46):3304-12. doi:
10.1093/eurheartj/ehu016.



Miranda et al.
LHAR Registry — Brazil

Original Article

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Shimbo D, AbdallaM, Falzon L, Townsend RR, Muntner P, Role of Ambulatory
and Home Blood Pressure Monitoringin Clinical Practice: A Narrative Review.
Ann Intern Med. 2015;163(9):691-700. doi: 10.7326/M15-1270.

McGowan N, Padfield PL. Self Blood Pressure Monitoring: A Worthy
Substitute for Ambulatory Blood Pressure? ] Hum Hypertens.
2010;24(12):801-6. doi: 10.1038/jhh.2010.15.

Barroso WKS, Feitosa ADM, Barbosa ECD, Miranda RD, Brandao AA, Vitorino
PVO, et al. Prevalence of Masked and White-Coat Hypertension in Pre-
Hypertensive and Stage 1 Hypertensive Patients with the Use of TeleMRPA.
Arq Bras Cardiol. 2019;113(5):970-5. doi: 10.5935/abc.20190147.

Obara T, Ohkubo T, Kikuya M, Asayama K, Metoki H, Inoue R, et al.
Prevalence of Masked Uncontrolled and Treated White-Coat Hypertension
Defined According to the Average of Morning and Evening Home Blood
Pressure Value: From the Japan Home versus Office Measurement Evaluation
Study. Blood Press Monit. 2005;10(6):311-6. doi: 10.1097/00126097-
200512000-00005.

Ohkubo T, Imai Y, Tsuji I, Nagai K, Ito S, Satoh H, et al. Reference Values
for 24-Hour Ambulatory Blood Pressure Monitoring Based on a Prognostic
Criterion: The Ohasama Study. Hypertension. 1998;32(2):255-9. doi:
10.1161/01.hyp.32.2.255.

Mills KT, Bundy JD, Kelly TN, Reed JE, Kearney PM, Reynolds K, etal. Global
Disparities of Hypertension Prevalence and Control: A Systematic Analysis of
Population-Based Studies From 90 Countries. Circulation. 2016;134(6):441-
50. doi: 10.1161/CIRCULATIONAHA.115.018912.

Scala LC, Magalhaes LB, Machado A. Epidemiologia da Hipertensao Arterial
Sistémica. In: Sociedade Brasileira de Cardiologia. Livro texto da SBC. 2nd
ed. Sao Paulo: Manole; 2015. p. 780-5.

Centers for Disease Control and Prevention (CDC). Vital Signs: Awareness
and Treatment of Uncontrolled Hypertension among Adults--United States,
2003-2010. MMWR Morb Mortal Wkly Rep. 2012;61:703-9.

Cappuccio FP, Kerry SM, Forbes L, Donald A. Blood Pressure Control
by Home Monitoring: Meta-Analysis of Randomised Trials. BMJ.
2004;329(7458):145. doi: 10.1136/bmj.38121.684410.AE.

Ogedegbe GO, Boutin-Foster C, Wells MT, Allegrante JP, Isen AM, Jobe JB,
et al. A Randomized Controlled Trial of Positive-Affect Intervention and
Medication Adherence in Hypertensive African Americans. Arch Intern
Med. 2012;172(4):322-6. doi: 10.1001/archinternmed.2011.1307.

Ohkubo T, Asayama K, Kikuya M, Metoki H, Hoshi H, Hashimoto J, et al.
How Many Times Should Blood Pressure be Measured at Home for Better
Prediction of Stroke Risk? Ten-Year Follow-Up Results from the Ohasama
Study. ) Hypertens. 2004;22(6):1099-104. doi: 10.1097/00004872-
200406000-00009.

Bobrie G, Chatellier G, Genes N, Clerson P, Vaur L, Vaisse B, et al.
Cardiovascular Prognosis of “Masked Hypertension” Detected by Blood
Pressure Self-Measurement in Elderly Treated Hypertensive Patients. JAMA.
2004;291(11):1342-9. doi: 10.1001/jama.291.11.1342.

Ohkubo T, Asayama K, Kikuya M, Metoki H, Obara T, Saito S, etal. Prediction
of Ischaemic and Haemorrhagic Stroke by Self-Measured Blood Pressure
at Home: The Ohasama Study. Blood Press Monit. 2004;9(6):315-20. doi:
10.1097/00126097-200412000-00009.

Andalib A, Akhtari S, Rigal R, Curnew G, Leclerc JM, Vaillancourt M, et al.
Determinants of Masked Hypertension in Hypertensive Patients Treated in a
Primary Care Setting. Intern Med J. 2012;42(3):260-6. doi: 10.1111/j.1445-
5994.2010.02407 .x.

Barroso WKS, Feitosa ADM, Barbosa ECD, Branddo AA, Miranda RD,
Vitorino PVO, et al. Treated Hypertensive Patients Assessed by Home
Blood Pressure Telemonitoring. TeleMRPA Study. Arq Bras Cardiol.
2021;117(3):520-7. doi: 10.36660/abc.20200073.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

Feitosa ADM, Mota-Gomes MA, Nobre F, Mion D Jr, Paiva AMG, et al. What
are the Optimal Reference Values for Home Blood Pressure Monitoring? Arq
Bras Cardiol. 2021;116(3):501-3. doi: 10.36660/abc.20201109.

Feitosa ADM, Mota-Gomes MA, Barroso WS, Miranda RD, Barbosa
ECD, Pedrosa RP, et al. Correlation between Office and Home Blood
Pressure in Clinical Practice: A Comparison with 2017 American College
of Cardiology/American Heart Association Hypertension Guidelines
recommendations. J Hypertens. 2020;38(1):179-81. doi: 10.1097/
HJH.0000000000002265.

Parati G, Omboni S, Albini F, Piantoni L, Giuliano A, Revera M, et al. Home
Blood Pressure Telemonitoring Improves Hypertension Control in General
Practice. The TeleBPCare study. ] Hypertens. 2009;27(1):198-203. doi:
10.1097/hjh.0b013e3283163caf.

McManus RJ, Mant J, Bray EP, Holder R, Jones MI, Greenfield S, et al.
Telemonitoring and Self-Management in the Control of Hypertension
(TASMINH?2): A Randomised Controlled trial. Lancet. 2010;376(9736):163-
72.doi: 10.1016/S0140-6736(10)60964-6.

Corrao G, Zambon A, Parodi A, Poluzzi E, Baldi I, Merlino L, et al.
Discontinuation of and Changes in Drug Therapy for Hypertension among
Newly-Treated Patients: A Population-Based Study in Italy. ] Hypertens.
2008;26(4):819-24. doi: 10.1097/H)JH.0b013e3282f4edd7.

Kearney PM, Whelton M, Reynolds K, Whelton PK, He J. Worldwide
Prevalence of Hypertension: A Systematic Review. ] Hypertens.
2004;22(1):11-9. doi: 10.1097/00004872-200401000-00003.

Ezzati M, Lopez AD, Rodgers A, Hoorn SV, Murray CJ; Comparative Risk
Assessment Collaborating Group. Selected Major Risk Factors and Global
and Regional Burden of Disease. Lancet. 2002;360(9343):1347-60. doi:
10.1016/S0140-6736(02)11403-6.

Agarwal R, Bills JE, Hecht TJ, Light RP. Role of Home Blood
Pressure Monitoring in Overcoming Therapeutic Inertia and
Improving Hypertension Control: A Systematic Review and
Meta-Analysis. Hypertension. 2011;57(1):29-38. doi: 10.1161/
HYPERTENSIONAHA.110.160911.

Chobanian AV, Bakris GL, Black HR, Cushman WC, Green LA, Izzo JL Jr,
etal. The Seventh Report of the Joint National Committee on Prevention,
Detection, Evaluation, and Treatment of High Blood Pressure: the JNC 7
report. JAMA. 2003;289(19):2560-72. doi: 10.1001/jama.289.19.2560.

James PA, Oparil S, Carter BL, Cushman WC, Dennison-Himmelfarb C,
Handler J, et al. 2014 Evidence-Based Guideline for the Management of
High Blood Pressure in Adults: Report from the Panel Members Appointed
to the Eighth Joint National Committee JNC 8). JAMA. 2014;311(5):507-20.
doi: 10.1001/jama.2013.284427.

Mancia G, Parati G. Home Blood Pressure Monitoring: A Tool for Better
Hypertension Control. Hypertension. 2011;57(1):21-3. doi: 10.1161/
HYPERTENSIONAHA.110.163188.

Willock R, Miller |B, Mohyi M, Abuzaanona A, Muminovic M, Levy PD.
Therapeutic Inertia and Treatment Intensification. Curr Hypertens Rep.
2018;20(1):4. doi: 10.1007/511906-018-0802-1.

Levy PD, Willock R, Burla M, Brody A, Mahn J, Marinica A, et al. Total
Antihypertensive Therapeutic Intensity Score and Its Relationship to Blood
Pressure Reduction. ] Am Soc Hypertens. 2016;10(12):906-16. doi:
10.1016/}.jash.2016.10.005.

Faria C, Wenzel M, Lee KW, Coderre K, Nichols J, Belletti DA. A Narrative
Review of Clinical Inertia: Focus on Hypertension. ] Am Soc Hypertens.
2009;3(4):267-76. doi: 10.1016/j.jash.2009.03.001.

Holland N, Segraves D, Nnadi VO, Belletti DA, Wogen ), Arcona S. Identifying
Barriers to Hypertension Care: Implications for Quality Improvement
Initiatives. Dis Manag. 2008;11(2):71-7. doi: 10.1089/dis.2008.1120007.

m' This is an open-access article distributed under the terms of the Creative Commons Attribution License

Arq Bras Cardiol. 2023; 120(8):20220863

8



