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Abstract

Blood pressure (BP) control is a key intervention to decrease cardiovascular diseases (CVD), the main
cause of death in low and middle-income countries (MIC). Scarce data on the determinants of BP control
in Latin America are available. Our objective is to explore the role of gender, age, education, and income as
social determinants of BP control in Argentina, a MIC with a universal health care system. We evaluated
1184 persons in two hospitals. Blood pressure was measured using automatic oscillometric devices.
We selected those patients treated for hypertension. The average BP of less than 140/90 mmHg was
considered a controlled BP. We found 638 hypertensive individuals, of whom 477 (75%) were receiving
antihypertensive drugs, and of those, 248 (52%) had controlled BP. The prevalence of low education was
more frequent in uncontrolled patients (25.3% vs. 16.1%; P < .01). We did not find association between
household income, gender, and BP control. Older patients had less BP control (44% of those older than
75 years vs. 60.9% of those younger than 40; test for trend P < .05). Multivariate regression indicates
low education (OR 1.71 95% CI [1.05, 2.79]; P = .03) and older age (OR 1.01; 95% IC [1.00, 1.03])
as independent predictors of the lack of BP control. We conclude that rates of BP control are low in
Argentina. In a MIC with a universal health care system low education and old age but not household
income are independent predictors of the lack of BP control.

Keywords: Hypertension; social determinants; education

Introduction

Cardiovascular diseases (CVD) are the leading cause of death globally and the main responsible
for years of life lost worldwide. (Collaborators, 2017) Hypertension is the principal risk factor for
CVD, and the leading single risk factor for the overall global burden of diseases. (Collaborators,
2016) Given the magnitude of the global problem of hypertension, there are imperative calls to
increase the control efforts of hypertension (Fisher and Curfman, 2018; Mills et al., 2016; Perel
et al., 2015), especially in low and middle-income countries (MICs) where blood pressure (BP)
control is a cost-effective strategy to dramatically reduce mortality and the burden of diseases
associated with hypertension. (Bress et al., 2017; Moran et al., 2015) Despite the availability of
treatments, the global level of BP control is still low and variable, ranging from 24.3% in low-
income countries to 73.6% to 90% in high-income countries. (Egan et al, 2018; Jaffe and
Young, 2016; Mills et al., 2016; Moran et al., 2015) The reasons for low BP control are multiple
and not very well understood, and they include factors related to the patient, physician, and health
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system. Behind patient-related causes, nonadherence is the leading cause for lack of BP control.
(Tomaszewski et al., 2014) However, there is a group of patients, around 10% to 15% for which BP
is not controlled, despite good adherence (true resistant hypertensive patients).

Social and personal traits may play a role in determining BP control in no adherent and true
resistant hypertensive patients. (Carey et al, 2018) Social determinants of health (SDOH) have
been recognized as an important factor in determining health in addition to traditional medical
care. The SDOH refer to any nonmedical factors influencing health and include education, wealth,
attitudes, beliefs, and behaviors. (Braveman, Egerter and Williams, 2011) Income and education as
well as health literacy have been associated with health outcomes and mortality, particularly in
CVD. (Alicandro et al., 2018; Masters, Hummer and Powers, 2012; Pandit et al., 2009) Other
SDOH, such as age, perceived discrimination, employment status, and other medical reasons have
been associated with BP control. (Beune et al., 2019) More specific theoretical behavioral models
has been proposed to explain health behaviors, including medication adherence. Thus, Social
Cognitive Theory (SCT) through the combination of personal, behavioral and environmental
factors may act a whole in determine a health outcome, such as blood pressure control. SCT oper-
ates under five main constructs that are determinant but also actionable. Of those constructs,
perceived self-efficacy, defined as the confidence and ability to adopt a health change, and
outcome expectations are the main drivers of a health behavior, and the foundation of a health
change motivation. Other important constructs such as knowledge, goal formation and social
structural factors that facilitate or imped the health change are considered. SDOH are close related
to these constructs, thus education is closely related to the constructs of self-efficacy, knowledge
and outcome expectations. Combination of these scenarios may bring different outcomes, for
example, the presence of a universal health care may mitigate the described association between
low income and health outcomes.

Argentina is an upper-middle-income country (UMIC) in South America with universal health
system. (Bello and Becerril-Montekio, 2011; Rubinstein et al., 2018) The Argentinian population
have access to free education, including tertiary education. However, there is a considerable socio-
economic inequality expressed as a GINI index of 40.6. (World_Bank, 2017) In Argentina, similar
to the global indicators, the leading causes of mortality are CVDs, and hypertension is the leading
risk factor for disability-adjusted life year and years of life lost. (Collaborators, 2016) Limited data
show that BP control in Argentina is low, ranging from 17% to 56.4% between antihypertensive
medicated patients. (Delucchi, 2017; He et al., 2017; Marin et al., 2019) There are no data evalu-
ating the reasons behind the lack of BP control in Argentina and the role of SDOH in BP control.
Our objective was to evaluate the relationship between education, household income, gender, and
age on BP control in Cérdoba, the second-largest city in Argentina.

Methods
Population

During May 2017, a hypertension screening campaign was performed in Cdérdoba, Argentina,
following a worldwide screening initiative led by the International Society of Hypertension
(ISH) and World Hypertensive League, and adhered to by the Argentine Society of
Hypertension. (Beaney et al., 2018; Marin et al., 2019) The screening was performed on the public
in the main entrances and hallways of two private tertiary care hospitals. Most of the patients
visiting the hospitals had health insurance from the private and public sectors (social security)
and all society income and education statuses were represented, including people from rural areas,
although less frequently. Investigators invited ambulatory persons older than 18 years old to
participate, including patients, its relatives, and health care workers. Verbal consent was obtained
from each participant. After 5 minutes in a seated position, the BP measurements were obtained
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followed by a survey questionnaire. Those patients found to be hypertensive under antihyperten-
sive drug therapy were included in this analysis.

The identity of the research subject was not acquired during the survey and verbal consent was
obtained. The Hospital Privado Universitario Teaching and Research committee reviewed and
approved the protocol (ref. # 2017-19)

Blood pressure measurements

Blood pressure measurements were performed using automated oscillometric devices (OMROM
HEM-705 CP) according to the protocol provided by the ISH. (Beaney et al., 2018) Briefly, after
5 minutes of rest on a sitting position, three separated BP measurements were performed, the
average of the last two was used for the analysis. Hypertension was defined with the average
systolic/diastolic BP greater than 140/90 mmHg, according to the Argentinian and International
Society of Hypertension guidelines. (Delucchi A 2018; Unger et al, 2020) Blood pressure
control was defined in those medicated patients with an average systolic/diastolic BP less than
140/90 mmHg. Patients with atrial fibrillation or those who consumed coffee or who smoked
in the previous hour of the screening were excluded.

Survey

The detailed survey has been published. (Beaney et al., 2018) In addition, the investigator asked
about the highest education level achieved, which was categorized as elementary school or less
(less than 6 years of education), high school (less than 12 years), or superior (more than 12 years,
including tertiary and university). Household income was categorized as low (less than USD
12,000/year), medium (USD 12,000 to 37,000/year), and high (greater than USD 37,000/year).
Household income was documented in Argentinian pesos (ARS) per month, which was translated
to US dollars per year, according to the exchange on May 2017 (1 USD= 17.8 ARS).
The household income categories were defined according to the poverty index, reported by the
National Institute of Statistic and Census of Argentina on April 2017, which was less than
USD12,000 per year, the poverty line. The average family income of the top 15% richest
households in the population (85thpercentile) was USD 37,000 per year, and that was chosen
as a high-income status.

Statistical analysis

Quantitative data are expressed as the mean + standard deviation. Qualitative data are expressed
as a percentage. Controlled and uncontrolled patients were compared using the ¢-test or Mann-
Whitney U test according to the data distribution. Chi-square test was used for qualitative data.
A P value of less than .05 was considered statistically significant. Univariate and multivariate
logistic regression models were performed. All covariates with P < 0.10 were included in the
analysis, as well as those that have been reported before. We fitted our models including each
sociodemographic variable (age, gender, income and education attained) step by step to discuss
the contribution and changes of estimates in each one. The interaction between variables was also
tested. The statistical analysis was calculated using IBM SPSS statistics (v24.0) software (Armonk,
NY: IBM Corp, USA).

Results
Population

During the month of May in 2017, 1184 people were evaluated. The prevalence of hypertension
was 54% (638 individuals). Of those hypertensive patients, 25% (161 individuals) did not have
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Table 1. Characteristics of medicated hypertensive patients and comparison between those with controlled and
uncontrolled blood pressure

Total Controlled BP Uncontrolled BP (Controlled vsl.)uncontrolled)

n 477 248 229
Age (years) 66.4 +30.2 63.9+12.9 69.1+41.5 0.07
Female (%) 264 (55.3) 145 (58.5) 119 (52) 0.2
BMI (Kg/m?) 28.8+5.5 29+6 28.7+4.9 0.5
SBP (mmHg) 137.7+30 122.1+11.5 154.6 +34.4 <0.001
DBP (mmHg) 82.2+24.2 749+83 90+36.9 <0.001
HR (beat/min) 74.1+11.8 74.2+11.3 74+12.3 0.8
Smoker (%) 64 (13.4) 36 (14.5) 28 (12.2) 0.46
Alcohol Consumption

None (%) 237 (49.7) 132 (53.2) 107 (46.7) 0.38

Casual (%) 168 (35.2) 83 (33.5) 85 (37.1) 0.16

Daily (%) 70 (14.7) 33 (13.3) 37 (16.1) 0.4
Diabetes (%) 125(26.2) 60 (24.2) 65 (28.4) 0.3
MI (%) 37(7.8) 23 (9.3) 14 (6.1) 0.4
Stroke (%) 34 9 (3.6) 7(3.1) 0.8
Education

Elementary School or less 98 (20.5) 40 (16.1) 58 (25.3) 0.01

High School 184 (35.5) 103 (41.5) 81 (35.3) 0.17

Superior 183 (38.4) 100 (40.3) 83 (36.2) 0.3
Income (USD/year) 0.35

<12,000 140 (29.3) 70 (28.9) 70 (31.8)

12,000-37,000 271 (56.8) 122 (61.6) 149 (55.5)

>37,000 51 (10.7) 28 (9.5) 23 (12.7)

BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; HR, heart rate; MI, myocardial infarction;

history of hypertension, and 477 (75%) patients were hypertensive and receiving antihypertensive
drugs. The present analysis was performed on these medicated hypertensive patients.

All hypertensive medicated patients were reported to be white Latinos. The mean age was
65.3 years (20-90), 55% were female, and the BMI was 28.8 + 5.5 kg/m?. Most of the patients
(76.9%) received more than 6 years of education (367/477), and 183 (38.5%) achieved superior
education. Table 1 shows the characteristic of controlled vs. uncontrolled patients. Patients with
uncontrolled BP had 32.5/15.1 mmHg higher systolic/diastolic BP than the well-controlled
patients. Higher rates of low education were observed in patients with uncontrolled BP
(25.3 vs. 16.1; uncontrolled vs. controlled; P = .01). Thus, in those who had completed only
elementary school level or less, the rate of BP control was 40.8% (40/98), whereas the rate of
controlled BP was 55% (83/183; P = .03) for those who had the highest education level
(Figure 1A). Figure 1B shows lower rates of controlled BP in older people, at 44% (48/109)
for those patients older than 75 years and at 61% (14/23) for those younger than 40 years.

https://doi.org/10.1017/50021932023000044 Published online by Cambridge University Press


https://doi.org/10.1017/S0021932023000044

54 Matias G. Zanuzzi et al.

@) Education (b) Age
t p=0.04
"

" . = =

) 59.2 a4 45.4 C
X 3 391 a3 473 56
w 6 =
5 g
P B 40
© @ v
a. a.

0
Elemen hool or les: High School Superior : 2 =
mentary $¢ or less ig uper <40 41-64 65-74 >75 vyears old

n=176 n=169 n-109

B Controlled O Uncontrolled B Controlled O Uncontrolled

Figure 1. Effect of education and age on blood pressure (BP) control. A) Low education is associated with low BP
control. B) Older patients have less BP control. *p = .01; T = p for trend.

Blood pressure control in males

Table 2 show the characteristic of the male population (n = 213). In accordance with the general
population, male patients with uncontrolled BP were older and less educated than patients with
controlled BP; however, the differences did not reach statistical significance. Low income was
more frequent in uncontrolled patients in comparison to the well-controlled ones (28.4% vs.
15.4%. P = .02). Thus, in the univariate analysis, the presence of an income of less than USD
12,000/year was a predictor of uncontrolled BP in males (OR 2.2; [1.1, 43]; P = .02).
However, that prediction was blunted when the income was adjusted to the level of education.
Male patients with controlled BP reported higher rates of stroke than the uncontrolled patients
(6.7% vs 0.9%; P = .03). In a multivariate analysis including income, age, education level, and
history of stroke, only young age (OR 0.97; [0.95, 0.99]; P = .02) and history of stroke (OR 0.8;
[0.01, 0.75]; P = .03) were predictors of well-controlled BP.

Blood pressure control in female patients

Table 3 shows the characteristics of the 264 medicated women. The history of myocardial infarc-
tion (4.2% vs. 12.2%; P = .001) and alcohol consumption (42.9% vs. 61.7%; P < .001) was less
frequent in women than men. The smoking rate was similar between females and males. Blood
pressure control in females was similar to that of males (54.9% vs. 48.8%; P = .18). Women with
uncontrolled BP were older and had more diabetes than well-controlled hypertensive women
(Table 3). There was a tendency to be less educated than well-controlled patients; however,
the difference did not reach statistical differences. Low income was not associated with uncon-
trolled BP in women, and the positive effect of stroke history was not observed in women. In fact,
there was a tendency to have a history of stroke between those patients with uncontrolled BP.
In females, younger age was the only independent predictor of BP control (OR 0.97; [0.95, 0.99];
P = .02).

Social determinants of uncontrolled hypertension

Table 4 shows the univariate and multivariate analysis of the independent predictors of uncon-
trolled BP. Low education was the strongest predictor of uncontrolled BP, followed by older age.
No association was found with low income and gender. In the multivariate analysis, low education
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Table 2. Male medicated hypertensive patients

Total Controlled BP Uncontrolled BP p

n 213 104 109
Age (years) . 65+13.6 » 63.2+14.3 66.5+12.8 0.06
BMI (Kg/m?) 28.7+5.2 29.1+53 2835 0.27
SBP (mmHg) .139.5 +20.7 123.8+10.9 154.5+16.3 <0.001
DBP (mmHg) 84.9 +£38.7 74.6+£9.4 89.9+13.5 <0.001
HR (beat/min) 73.9+12 742+11.8 73.6+12.2 0.7
Smoker (%) 26(12.2) 13(12.5) 13(11.9) 0.62
Alcohol Consumption

None (%) 82(38.3) 45(43.3) 37(33.9) 0.16
Diabetes (%) 57(26.8) 30(28.8) 27(24.8) 0.5
MI (%) 26(12.1) 16(15.4) 10(9.2) 0.38
Stroke (%) 8(3.7) 7(6.7) 1(0.9) 0.03
Education

Elementary School or less . 45(21) 17(16.3) 28(25.7) 0.09

High School 92(43) 48 (46.2) 44 (40.4) 0.39

Superior 73(34) 37 (35.6) 36 (33) 0.69
Income (USD/year)

<12,000 47(22) 16 (15.4) 31 (28.4) 0.02

12,000-37,000 132(61.7) 71 (68.3) 61 (56) 0.06

>37,000 25(11.7) 13 (12.5) 12 (11) 0.7

BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; HR, heart rate; MI, myocardial infarction;

still was a strong social determinant of BP control; thus, after adjusting for income and age, having
elementary school or less education was associated with 71% more risk to have uncontrolled BP.

Uncontrolled blood pressure in high-income and highly educated patients

Finally, to explore BP control in the ideal situation of high education and high income, we select
those patients with the highest education and income (# = 160), and we compare controlled
versus uncontrolled BP (Table 5). Blood pressure control was observed in 86 patients (53.7%).
There were no differences in gender, age, frequency of diabetes, myocardial infarction, stroke,
smoke status, or alcohol use between the patients with well-controlled and uncontrolled BP in
the high-income and highly educated patients (all P > .05).

Discussion

There are urgent calls to increase BP control as one of the priorities to reduce the CVD mortality
by 25% by 2025 in MIC, according to the World Health Organization initiative. (Perel et al., 2015)
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Table 3. Female medicated hypertensive patients with uncontrolled blood pressure

Total Controlled BP Uncontrolled BP p

n 264 145 119
Age (years) 65.3+12.3 64.5+11.8 ‘ 66.3+12.8 . 0.26
BMI (Kg/m?) 28.8+6.1 28.9+6.5 28.7+5.5 0.83
SBP (mmHg) 1344+19.9 121+10.9 . 1509 +15.6 .<0.001
DBP (mmHg) 80+11 75.2+7.5 85.9+11.7 <0.001
HR (beat/min) 743+11.6 74311 T4.27+12.4 0.96
Smoker (%) 38 (14.4) 23 (15.8) 15 (12.7) 0.48
Alcohol Consumption

None (%) 155 (58.7) 87 (59.6) 68 (57.6) 0.78
Diabetes (%) 68 (25.8) 30 (20.5) 38 (32.2) 0.03
MI (%) 11 (4.2) 8 (5.5) 3 (2.5) 0.23
Stroke (%) 8 (3) 2 (1.4) 6 (5.1) 0.08
Education

Elementary School or less 53 (20.1) 24 (16.9) ‘ 29 (25.7) . 0.09

High School 92 (34.8) 55 (38.7) 37 (32.7) 0.32

Superior 110 (41.7) 63 (44.4) 47 (41.7) 0.65
Income (USD/year)

<12,000 93 (35.2) 55 (38.5) 38 (33) 0.37

12,000-37,000 139 (52.7) 78 (54.5) 61 (53) 0.81

>37,000 26 (9.8) 10 (7) 16 (13.9) 0.06

BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; HR, heart rate; MI, myocardial infarction;

Table 4. Predictors of uncontrolled blood pressure

Adjusted

Variable Odds ratio  95% confidence Interval p-value odds ratio 95% confidence Interval p-value
Elementary School 1.78 1.14-2.8 0.01 1.71 1.054-2.79 0.03
or less

Age 1.02 1.0064-1.037 <0.01 1.02 1.014-1.03 <0.01
Income <12.000 0.82 0.434-1.56 0.55 0.70 0.364-1.38 0.37
USD/year

Gender (Male) 0.78 0.544-1.12 0.18 0.77 0.534-1.14 0.20

In this study, we evaluated the rates of BP control and the social factors associated in two urban
hospitals in Argentina. Our main findings show low BP control rates between antihypertensive
medicated patients, although they are higher than in other MICs. (Basu and Millett, 2013; Lamelas
et al., 2019) Low attained education and older patients had a higher risk to have uncontrolled BP.
In this population, from an UMIC with a universal health system, we did not find any association
between income and gender with BP control.
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Table 5. Blood pressure control in highly educated and high-income patients

Controlled BP Uncontrolled BP p

n 86 74

Age (years) 63.1+11.1 66+14.3 0.15
Female (%) 38.4 44.6 0.42
BMI (Kg/m?) 283+6.4 27.7+4.7 0.57
SBP(mmHg) 122.4+11.2 150.6 + 14.2 <0.001
DBP (mmHg) 77.446.9 87.9+11.1 <0.001
Smoker (%) 14 6.8 0.14
Alcohol Consumption 58.1 60.8 0.73
Diabetes (%) 26.7 27 0.97
Ml (%) 10.6 4.1 0.12
Stroke (%) 3.5 2.7 0.77

BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; HR, heart rate; MI, myocardial infarction;

Low education was the strongest predictor of uncontrolled BP in this study. We found ~15%
difference in BP control rates between low educated people and those with superior education.
Several studies have shown the association between low education and mortality. (Alicandro
et al., 2018; Masters, Hummer and Powers, 2012) Previous studies have shown that low education
is associated with more hypertension prevalence in several countries, including Argentina.
(Delucchi, 2017; Fleischer et al., 2008; Lamelas et al., 2019) However, no studies have explored
BP control and education in Argentina. In the US and South Asia, the level of education was
associated with BP control. (Gupta et al., 2017; Pandit et al., 2009) In South America, low educa-
tion was associated with less BP control in Colombia(Camacho et al., 2016) but not in a study
including Chile, Uruguay, and Argentina. (Rubinstein et al., 2016) The Pure study, which included
Latin-American countries, reported that education level was not associated with BP control in
high-income countries and UMICs; however, they did observe the association in lower-
middle-income and low-income countries. (Chow et al., 2013)

Thus, the association between education and BP control is controversial. These controversial
findings may be explained on methodological issues of how education was measured. In general,
these previous studies asked about the highest educational degree obtained. In Latin America, a
considerable number of people abandon high school before graduation. Thus, for most studies,
people with more than 9 to 10 years of formal education are considered as well educated as those
who have 6 years or less, or even no education at all. In Argentina, the percentage of the popula-
tion that have abandoned high school is near 16%. (INDEC, 2019) That missed classification may
blunt the differences because only 4 to 6 years of education may have positive effects on health
outcomes. (Alicandro et al., 2018; Chor et al., 2015)

In agreement with our findings, in Brazil, an UMIC, low education (less than 4 years) was
independently associated with uncontrolled BP. (Chor et al., 2015) These results highlight the
importance of elementary education for BP control and may be related to the literacy of the
patients. However, the education and BP relationship is not fully explained by literacy. (Pandit
et al., 2009) Thus, is possible that the years of education have an effect on other dimensions, such
as psychological beliefs that affect self-care, responsibility, and independence or effects on
behavior. (Cohen and Syme, 2013; Herrera, Moncada and Defey, 2017; Skalamera and
Hummer, 2016) Particularly, in the context of the SCT, education may affect three mains
construct of the theory such as knowledge, perceived self-efficacy and outcomes expectations.
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In our study, we observed a negative effect on BP control with less than 6 school years (primary
school) but no effect was observed after that, even if high school was not complete.

The second main finding in this study was that older people tend to have less BP control. These
results agree with previous studies in Latin America. (Chor et al., 2015; Rubinstein et al., 2016)
However, other studies did not find any effect of age on BP control. (Basu and Millett, 2013;
Feldstein et al., 2010) In our cohort, the oldest people had less education than younger people;
however, after a statistical adjustment, there was a minor but independent effect on BP control. The
effect of age on BP control can be related to mild cognitive impairment, polypharmacy, or the
presence of comorbidities, such as diabetes and renal disease. The white coat effect is more common
in older patients, and we cannot rule out this phenomenon. (Muxfeldt et al., 2005) Additionally,
medical inertia may play a role, since data shows that older patients in Argentina, tend to be treated
only with monotherapy against national and international guidelines.

There is a tendency to consider that income affects BP control. However, that assumption came
from the association of low-income countries with low BP control or from studies that calculate
the income based on the average neighborhood or residency incomes. (Chow et al., 2013; Shahu
et al., 2019) In addition, many studies did not consider the strong relationship between education,
income, and social status. Other studies only analyzed the wealth status, where income is one of
the variables. In our study, after adjusting for education, income (even very low income) was not
associated with BP control. Argentina has a mixed health care system, with universal health care
(public), a private health system, and social security, which includes people working for federal or
provincial governments and retired employees that can access either private or public hospitals.
(Bello and Becerril-Montekio, 2011; Chiara, Crojethovic and Ariovich, 2017) Several assistance
programs for ensuring medication access are present in Argentina, which include generic medi-
cations, discounts for chronic disease therapy, and even free medication for very low-income
patients. (Chiara, Crojethovic and Ariovich, 2017) In this scenario, income has no effect on
BP control. Thus, from the SCT perspective, universal health care may be an important part
of the socio-structural construct, acting as a supporting factor for blood pressure control.
Similar results have been reported in Hispanic individuals living in the USA and in Europe, where
the specific household income was analyzed. (Guessous et al., 2012; Sorlie et al., 2014) Thus, we
believe that when medical treatment access is facilitated, such as in countries with a universal
health care system, household income is not a barrier for BP control.

In our study, we did not find differences in BP control according to gender. Universal literature
supports gender differences in BP control, even in Argentina. (Delucchi, 2017; Rubinstein et al.,
2016) It has been proposed that part of the gender differences in health status is related to the
lower compulsion to obtain routine health control for males. (Bertakis et al., 2000) Thus, our
population may have a bias because it was a hospital population where people who were coming
for a medical checkup were screened, and other hypertensive patients that may not have regular
controls were not considered. Regarding gender differences, we found an ambiguous significance
of having a history of stroke and its effects on BP control. In males, a previous stroke history was
positively associated with controlled BP; the fact that the stroke modified the rate of BP control
may be related to some constructs of the SCT, such as outcome expectation. Thus, the patient may
now clearly expect to avoid an additional cardiovascular outcome by controlling blood pressure.
Additionally, the history of Stroke may affect the environmental supporting factors for BP control,
such as more frequent health checkup and less clinical inertia from physicians. However, the
inverse effect was observed in women. Future works need to evaluate this sex difference and
the possible participation of other SCT constructs such as self-efficacy after stroke

A sub-analysis considering those patients who have high income and high education revealed
that BP control is achieved in only 53% of patients, which is a very low rate considering that these
patients have access to health care and medication and have good literacy and socioeconomic
welfare. No differences were found in gender, smoking, obesity, and alcohol consumption between
those with controlled and uncontrolled BP in this subpopulation. These results indicate that other
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variables must be investigated to improve BP control in UMIC, such as perceived self-efficacy for diet,
salt consumption, physical activity, and adherence. We did not investigate the intensity of treatment
(number of drugs and dose) or medical inertia as a cause of uncontrolled BP. Recently, we described a
very low rate of blood pressure measurement in health centers from Argentina. These factors need to
be specifically addressed in future work (socio-structural factors). The data provided in this investi-
gation has important implications for researchers, clinicians and policy makers. Researchers need to
incorporate systematically the education variable in investigating drug adherence, since modify the
effect of economic income, and measured as years of educations seems to be the best way to quantify
against completed education cycles. Clinicians must know the education level of its patients and
expect less BP control in those with less than 6 years of education. This needs to motivate further
actions to assure self-efficacy and outcome expectation. Policy markers and public health officials
need to develop specific strategies for this vulnerable population in order to help them to control
BP and prevent cardiovascular outcomes. Such strategies may include personalized coaches, more
frequent checkups and incorporating family members to the goal formation.

Our study has some limitations due to the opportunistic screening in two health facilities,
without a randomized sample that may bias the hypertension prevalence, awareness, and treat-
ment rates, which were not the focus of this study. However, the sample represents hypertensive
medicated patients with universal health care access from two health care communities. The lack
of adherence measurement as well as drug prescription intensity are limitation of our research that
would have been helpful to understand some intermediary outcomes related to SDOH. This study
highlights the scenario of BP control after the health care access barrier has been solved. This is the
situation of almost 65% of the population in Argentina (Rubinstein et al.,, 2018) and in many
Latin-American countries. Nevertheless, the relatively small sample size, the opportunistic sample
selection and the fact that is a health center population prevent for a generalized conclusion for
middle income countries. The strength of our analysis is to expose the situation of BP control
when the health system’s related factors have been at least partially solved, focusing on the
SDOH that affect BP control. The reasons for low BP control include factors related to the
patients, physicians, and health systems. More studies are necessary to evaluate the patient’s
adherence and health behavior. Future studies also need to explore the physician’s side of this
important problem, which includes therapeutic inertia, lack of office and ambulatory BP measure-
ments, and polypharmacy and drug interactions.

We conclude that low education is a strong social determinant on BP control in UMICs from
South America with a universal health care system. Older patients have a higher tendency to have
less BP control.
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