European Heart Journal Supplements (2022) 24 (Supplement F), F34-F37
The Heart of the Matter
https://doi.org/10.1093/eurheartjsupp/suac047

@ESC

European Society
of Cardiology

May Measurement Month 2017-19: an analysis
of blood pressure screening results from Paraguay

José Ortellado'*, Maria Paniagua', Wei Wang?, Thomas Beaney?’3,
Neil R. Poulter?, Graciela Gonzalez', Manuel Castillo', Rocio Aparicio’, and
Abdon Villamayor'

'National Program for Cardiovascular Prevention of the Ministry of Public Health and Social Welfare, Asuncion,
CP 1548, Paraguay; ZImperial Clinical Trials Unit, Imperial College London, Stadium House, 68 Wood Lane, London
W12 7RH, UK; and 3Department of Primary Care and Public Health, Imperial College London, St Dunstan’s Road,
London W6 8RP, UK

KEYWORDS
Hypertension;
Blood pressure;
Screening;
Treatment;
Control

The aim of this study was to highlight the importance of measuring blood pressure
(BP) and to identify and reduce the BPs of those people who require intervention
to lower their BP according to current guidelines. A total of 7782 individuals aged
>18 years were recruited during the 3 years of the May Measurement Month
(MMM) campaign (2017: 1196, 2018: 2285, 2019: 4301). Recruitment was through
opportunistic sampling at a variety of screening sites distributed throughout the
country. Each participant underwent a pre-specified questionnaire with questions
on risk factors concluding with three BP measurements at 1 min intervals and
measurement of weight and height. Hypertension was defined as a systolic BP
>140 mmHg or diastolic BP >90 mmHg or those receiving antihypertensive ther-
apy. Of all 7782 participants, 3323 had hypertension (42.7%) of whom 61.8%
were aware and 50.4% were not receiving antihypertensive medication. Of those
treated (49.6%), 43.8% had controlled BP (<140/90 mmHg). Among all hyperten-
sive patients (with and without medication), 21.7% had controlled BP. In relation
to previous surveys carried out in the country, awareness of hypertension in-
creased two-fold, with no change in the proportion of hypertensive patients on
treatment and the proportion of hypertensive patients with controlled BP which
remained low.

Introduction

In Paraguay, three previous national surveys have been
carried out." All of them were cross-sectional,
population-based, and evaluated adults over 18 years
of age including representative populations across the
country. The first survey was in the year 1995, with
9880 respondents, the second in 2005 with 5781
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respondents and the third in 2011 with 2750 respon-
dents'3 (Table 1).

Official published data from the Ministry of Public
Health and Social Welfare (MSPYBS) for the years 2017,
2018, and 2019 indicate an overall annual mortality
from cardiovascular diseases (per 100,000 inhabitants)
of 113.2, 121.9, and 122.8, respectively. Furthermore,
an annual mortality rate for hypertensive disease (per
100,000 inhabitants) of 17.8, 21.4, and 21.8 is reported,
and a mortality rate for ischaemic heart disease was 40.2,
42.7, and 45.3. The mortality rate for cerebrovascular

© The Author(s) 2022. Published by Oxford University Press on behalf of the European Society of Cardiology.

This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial License (https://
creativecommons.org/licenses/by-nc/4.0/), which permits non-commercial re-use, distribution, and reproduction in any medium,
provided the original work is properly cited. For commercial re-use, please contact journals.permissions@oup.com


mailto:ortelladojose1967@gmail.com
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.1093/eurheartjsupp/suac047

An analysis of blood pressure screening results from Paraguay

F35

Table 1 Previous national surveys on hypertension

Risk factor’s 1995 2005 2011
Hypertension 40% 35% 45.8%
Known hypertension 30% 31% 32.3%
Treated hypertension 40% 27% 49.7%
Controlled hypertension 3% 37% N/A
Overweight N/A 38% 56.7%
Obesity 25.5% 21% 22.8%

disease (per 100000 inhabitants) was 34.1, 35.9, and
34.9, respectively.*®

Paraguay became involved in the May Measurement
Month (MMM)”-° project, taking into account the import-
ance of the data on hypertension in the region and in the
world, in addition to comparing variables between the
different countries with their own characteristics, such
as climate, health systems, management, and cultural
and socioeconomic level.

As part of the Latin American Society of Hypertension
(LASH) and International Society of Hypertension (ISH),
the invitation to participate was received and accepted.
The National Cardiovascular Prevention Program (PNPC)
of the MSPYBS directed the project, since the data ob-
tained would be used for MSPYBS statistics. The partici-
pating institutions also received training and blood
pressure (BP) measurement materials. Furthermore,
Paraguay participated in the presentation of their find-
ings in London, UK in 2018.

Methods

Paraguay participated in the MMM 2017, 2018, and 2019.
The study coordinator was Dr José Ortellado.

Ethical authorization was obtained, with approval
from the ISH and the MSPYBS ethics committee,
and the official informed consent form was used
for each respondent. In the PNPC-MSPYBS, a work
team was formed for the organization, training,
execution, budget management, and coordination
of the project.

MMM 2017, 2018, and 2019 involved 65 annual sur-
veyors working at 20 sites each year in 17 departments
of the country and the capital. The principal research-
ers were Dr Miriam Ayala, Dr Graciela Gonzalez, and Dr
José Ortellado. To obtain financial resources, public
and private agreements were made between the
MSPYBS authorities, pharmaceutical companies, and
representatives of medical supplies; the ISH also colla-
borated with the donation of electronic pressure

devices supplied by OMRON Healthcare. The call for
training and delivery of materials, such as the protocol
form, informed consent, electronic pressure appar-
atus, had been made by the PNPC and with the collab-
oration of the different directors of hospitals and
Health Regions.

In order to recruit participants, the project was adver-
tised and launched through press conferences using oral,
written, and television press and social networks. In the
first year, the duration of the sample collection was
1 week, then for the following 2 years, it was 30 days.
From the beginning of the campaign and during all
3 years, OMROM electronic equipment was used (do-
nated by OMRON). BP was measured in the seated pos-
ition with three measurements taken at 1 min intervals
as outlined in the protocol.

Hypertension was defined as systolic BP >140 and/or
diastolic BP >90 mmHg based on the mean of the second
and third BP readings or the use of antihypertensive
medication. Further variables were added to the survey
questionnaire in 2018 and 2019 such as, medications
used to control BP, location where the survey was con-
ducted, awareness of a hypertension diagnosis, con-
sumption of aspirin, statins, and history of hypertension
in pregnancy. Overweight and obesity were defined as a
body mass index (BMI) of 25-29.9 and 30 kg/m? or more,
respectively.

The data were analyzed centrally by the MMM project
team after multiple imputation performed to impute the
mean of the second and third readings when missing,
based on the remaining available data as described pre-
viously.”?

Results

Of the 7782 participants, there were 1196 in 2017, 2285
in 2018, and 4301 in 2019.

The mean age was 41.7 years with a median of 40
(range 26-56 years). Of the participants, 41.4% were
male and 58.6% were female across 3 years.

The main ethnicity was White with 5217 people (67%),
mixed with 2481 (31.9%), other with 58 (0.7%) and Black
with 7 (0.1%). In 2019, 14.0% were consuming aspirin and
8.3% were taking statins.

Following imputation, of all 7782 participants, 3323
(42.7%) had hypertension (Table 2). Of the 2615 partici-
pants with hypertension from the data collected in
2018/2019, 61.8% were aware of their diagnosis. Of the
3323 participants with hypertension across all 3 years,
49.6% were taking antihypertensive medication. Of
1649 participants taking antihypertensive medication,
43.8% had controlled BP (<140/90 mmHg). Of all 3323

Table 2 Total participants and percentage with hypertension, awareness, on medication and with controlled blood pressure

Total Number (%) with
participants hypertension

Number (%) of
hypertensives
aware

Number (%) of
hypertensives on
medication

Number (%) of those
on medication with
controlled BP

Number (%) of all
hypertensives with
controlled BP

7782 42.7 61.8

49.6 43.8 21.7
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Figure 1 Difference in mean blood pressure in each body mass index category compared with healthy weight.

participants with hypertension (treated and untreated),
21.7% had controlled BP.

Participants with known hypertension status and use of
antihypertensive medication had higher systolic and dia-
stolic BP, than those who were unaware of hypertension
or not on medication (P for both <0.001). After adjusting
for age, gender, and antihypertensive medication, sub-
jects with diabetes and a history of myocardial infarction
had significantly higher systolic BPs compared with those
without diabetes or a history of myocardial infarction
(P for both <0.001).

In the years 2018 and 2019, it was recorded that
9.4% of women had a history of hypertension during preg-
nancy, had a higher mean systolic BP of 5.4 mmHg
(P<0.001), and a higher mean diastolic BP of 2.3 mmHg
(P=0.005) compared with women without a history of
hypertension during pregnancy.

Both systolic and diastolic BP showed a linear relation
with increasing BMI category: people who were obese
had on average an increase of 9.1 mmHg for systolic
BP and 6.2 mmHg for diastolic BP, and people who
were overweight had on average an increase of
4.3 mmHg for systolic BP and 3.0 mmHg for diastolic
BP (Figure 1).

Discussion

The proportion of hypertensive patients in our country
continues to be high, despite awareness of BP measure-
ment having increased presumably due to awareness
campaigns that have been carried out for many years
using mass media and social networks. However, only
half of hypertensive patients receive at least one antihy-
pertensive medication, and of these, less than half are
well controlled.

The impact of MMM in the country improved health
networks, provided equipment to detect hypertension,
and increased awareness of BP measurement of both
the health team and the general population.

The estimated proportion of hypertensive patients in
Paraguay in the MMM2017, 2018, 2019 campaigns was
42.7%, a figure higher than the average detected global-
ly, which were 33.4%, 34.9%, and 29.4%, respectively, but
with similar figures at the level of the Americas of 41% in
2017 and 40.4% in 2018.

According to the MMM 2017 and 2018 at the level of the
Americas 14.4% and 29.4% of hypertensive patients were
untreated, 38.6% and 39.1% of treated hypertensive pa-
tients presented with uncontrolled hypertension.”’® In
Paraguay, these figures were higher: 50.4% of the hyper-
tensive patients were without medication and 55.2% of
the treated hypertensive patients had uncontrolled
hypertension.

From the findings, the low percentage (21.7%) of
those with controlled hypertension in Paraguay is strik-
ing. This figure is lower than the average of the MMM
2017 and 2018 global publications, which presented
33.2% and 31% of controlled hypertensive patients, re-
spectively.”®

The MMM campaign was conducted with greater inclu-
sion of variables with respect to local surveys that al-
lowed us to detect an increase in other cardiovascular
risk factors on which to intervene, such as a history of
hypertension during pregnancy, use of aspirin and sta-
tins, history of stroke and ischaemic heart disease,
among others; it also developed positive perspectives
by showing an increase in the percentage of known and
controlled hypertensive patients.

As the survey was mostly conducted at the hospital le-
vel (54.2%in 2018 and 2019 combined), it is unlikely to be
nationally representative, with most participants having
increased knowledge of hypertension and more likely to
have better control rates.

Conclusion

Thanks to the MMM campaign that has been carried out
annually since 2017, there is increased knowledge of
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the number of new and known hypertensive patients that
exist in the country. Fifty per cent of hypertensives were
not receiving medication and a low percentage of hyper-
tensives (21.7%) had controlled BP.

There is still a lot of work to do for the detection and
control of arterial hypertension in the country.
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