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The aim of this study was to highlight the importance of measuring blood pressure (BP) 
to identify new, known, and treated individuals with hypertension and to raise 
awareness in the general population about the importance of good BP control. In 
Paraguay, 3663 individuals aged ≥18 years of both sexes were recruited from May to 
November 2021 as part of the May Measurement Month (MMM) campaign, which was 
initiated by the International Society of Hypertension in 2017. Volunteers of 18 
regional health teams applied the questionnaire provided by the MMM 2021 
organization throughout the country. Due to COVID-19 constraints, the majority of 
the questionnaires (52.2%) were administered in health centres of the Ministry of 
Health and concluded with three BP and pulse readings using OMRON-automated BP 
measurement devices. Hypertension was defined as a systolic BP ≥ 140 mmHg or as a 
diastolic BP ≥ 90 mmHg or taking antihypertensive medication. We found that 57.4% 
of screenees were hypertensive and 72.9% of these (82.3% of women and 59.4% of 
men) had known hypertension. Of patients with hypertension, 70.1% were on 
antihypertensive medication, and 40.9% had controlled BP (<140/90 mmHg). Among 
hypertensives detected, 79.7% of women were on antihypertensive medication and 
44.1% had controlled BP, while 56.4% of men were on treatment and 34.3% had 
controlled BP. In summary, we found high levels of hypertension with high rates of 
awareness and treatment particularly among women, although control rates were 
low particularly among men. This may be because most screening was conducted 
predominately in hospital settings.
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Introduction

Raised blood pressure (BP) is a significant public health 
challenge in Paraguay with one of the highest rates of 
hypertension in Latin America.1 Data regarding the 
prevalence of hypertension in Paraguay are provided by 
previous national surveys: 40% (1995),2 35% (2005),3 and 

45.8% (2011).4 The most recent surveys from the May 
Measurement Month (MMM) global BP awareness 
campaigns of 2017–19 campaigns, indicate that 42% of 
participants screened opportunistically have hypertension.5

Mortality rates (per 100 000 inhabitants) attributable to 
ischaemic heart disease in 2017, 2018, 2019, and 2020 
reported in official publications were 40.2, 42.7, 45.3, 
and 47, respectively. The mortality rate caused by 
cerebrovascular disease in those years (per 100 000 
inhabitants) was 34.1, 35.9, 34.9, and 35.3, respectively.4,6–8
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Paraguay has joined the MMM campaign since 2017 
following an approach by the Latin American Society of 
Hypertension (LASH) and the International Society of 
Hypertension (ISH).

The surveys carried out in the country in the years 1995, 
2005, and 20112,3,9 showed low percentages of known, 
treated, and controlled hypertensive patients. However, 
in MMM 2017–195 surveys done in Paraguay, high rates 
(61.8%) of known hypertensives were reported with 49.7% 
on medication and 43.8% with controlled BP (<140/ 
90 mmHg) (Table 1). Although these numbers are still 
low, they encourage us to continue working on this type 
of campaign.

Methods

Paraguay participated in MMM under the coordination of the 
National Program for Cardiovascular Prevention (PNPC) of the 
Ministry of Public Health and Social Welfare.

The Paraguayan health system is geographically divided into 18 
health regions. During the MMM 2021 campaign, 18 regional 
health teams (RHTs) were formed, representing the entire 
country. The volunteers in each RHT had a variable number of 
people composed exclusively of health professionals who were 
trained at least twice by the PNPC technical team through 
virtual platforms. The experts also trained health professional 
volunteers belonging to four private companies.

The RHTs interviewed adults (aged 18 and over) of both sexes who 
attended various screening sites throughout the country and 
voluntarily gave their consent to participate in the survey. The 
questions were pre-established by the MMM team. The minimum 
number of surveys in each health region was established according 
to the population weight to reach a goal of at least 5000 people in 
the country. Due to COVID-19 restrictions (advice to stay at home) 
during 2021, the questionnaire was predominantly filled out in 
hospitals and health centres dependent on the Ministry of Health 
(52.2%), to a lesser extent, in workplaces (23%), and in public 
places (20.6%), following sanitary measures. The survey was 
conducted from May 1 to 30 November 2021.

During the campaign, OMRON-automated BP measuring devices 
supplied by the PNPC and partly donated by OMRON Healthcare 
via the MMM organization were used to measure BP and pulse 
rate. Upper-arm cuffs used were available in two sizes: 
standard (22–42 cm) and extra-large (42–50 cm), depending on 
the thickness of the participant’s arm.

Participants were recruited based on opportunistic convenience 
sampling. Each participant underwent a pre-specified 
questionnaire, including a history of selected comorbidities, risk 
factors, and body weight, concluding with three BP and pulse 
measurements with an interval of 1 min between the readings, 
following the recommendations of current guidelines.10,11

The definition of hypertension was in line with current hypertension 
management guidelines,10,11being diagnosed in patients with systolic 
BP ≥ 140 mmHg and/or diastolic BP ≥ 90 mmHg (based on the mean of 

the second and third BP readings) and/or on drug treatment for 
hypertension.

All the variables requested in the questionnaire provided by the 
MMM 2021 study team were collected, including those related to 
COVID-19 vaccination and the use of hormone replacement 
therapy. Patient data were collected directly and exclusively by 
the MMM application and statistically analysed by the central 
organization of the MMM. Subsequently, the information 
(expressed in tables and figures) was sent to the PNPC technical 
team for further analysis and interpretation.

Three BP measurements were taken in 3561 patients (97.2%). 
For those with missing BP readings, multiple imputations were 
performed to estimate the mean of the second and third BP 
measurements, based on global data as described previously.12

Results

In total, 3663 adults aged 18 and over were screened in 
MMM 2021 across the country. The mean (± SD) age was 
43.8 (±17.5) years. Of the total participants, 48.1% were 
between 30 and 49 years old. The majority of screenees, 
2228 (61.3%), were females and 1403 (38.6%) were males.

Regarding ethnic groups, 2104 (57.9%) reported 
themselves as mixed race, followed by 1390 (38.3%) 
White, 115 (3.2%) others, and 6 (0.2%) Black, 804 people 
(22.1%) reported to be taking statins, and 1023 (28.2%) 
reported taking aspirin as part of their treatment. At the 
time of the study, 1160 people responded that they had 
had a previous positive test for COVID-19 (31.9%). In 
addition, 2895 of the participants had received a 
previous COVID-19 vaccination (79.7%).

Of all 3633 participants, 2086 people had hypertension 
(57.4%), 72.9% of them were aware of their diagnosis 
and 70.1% were taking antihypertensive medication. Of 
the participants on antihypertensive medication, 40.9% 
had controlled BP. Of all the 2086 people with 
hypertension (medicated and not medicated), 28.7% had 
their BP controlled (Table 2).

It should be noted that females had a significantly higher 
percentage of awareness of their condition (82.3%) 
compared with males (59.4%), were more likely to be on 
antihypertensive medication (79.7% vs. 56.4%), and, if 
on medication, were more likely to be controlled (44.1% 
vs. 34.3%) (Table 3).

The percentage of participants with hypertension 
varied according to age. Of those ages 18–29 years, 
17.2% were hypertensive, compared with 83.3% of those 
ages 60–69 years.

Discussion

The goal of having at least 5000 people in the country was 
not achieved due to restrictions from the COVID-19 

Table 1 Comparison of mean reported levels of known, treated, and controlled hypertension over the years in Paraguay

1995 2005 2011 MMM 2017–19 MMM 2021

Percentage of hypertension 40% 35% 45.8% 42.7 57.4
Hypertensives aware 30% 31% 32.3% 61.8 72.9
Hypertensives on treatment 40% 27% 49.7% 49.7 70.1
Hypertensives with controlled BP 3% 37% No data available 43.8 40.9
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pandemic, but nevertheless, 3633 people were screened. 
Among those screened, the proportion of people with 
hypertension in our country was high (57.4%), 
potentially indicating a large public health burden. 
Compared with previous surveys (Table 1), we found a 
higher percentage with hypertension, although, due to 
the opportunistic screening, this does not represent 
national prevalence and results across years may not be 
directly comparable. In our current study, hypertension 
awareness (72.9%) was also significantly higher than in 
previous surveys: 32.3% (National Survey 2011) and 
61.8% (MMM 2017–19).

Participants on hypertensive medication increased 
compared with earlier MMM campaigns to 70.1% overall 
(again, women had a higher percentage than men, 79.7% 
and 56.4%, respectively). The percentage of hypertensive 
patients taking medication and achieving controlled BP 
(40.9%) remains unsatisfactory (with a small difference in 
favour of women, 44.1%). The proportion of patients with 
controlled BP is also inadequate but has increased 
compared with previous surveys.

The impact of MMM in our country is anticipated to be 
beneficial. It is a helpful tool to reach remote geographical 
regions and expand our area of coverage in areas where 
there is a lack of systematic screening. It also helps 
healthcare providers through the provision of automated 
BP measuring devices. In the general population, it raises 
awareness of hypertension and participants receive 
orientation about a healthy lifestyle. May Measurement 
Month 2021, despite having been performed during the 
confinement, provided powerful results on the high rates 
of hypertension in this opportunistic sample, indicating an 
ongoing public health need in Paraguay.
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