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ABSTRACT

Background: Despite the availability of evidence-based therapies, there is no information on the use of
medications for the secondary prevention of cardiovascular disease in urban and rural community settings in
South America.

Objectives: This study sought to assess the use, and its predictors, of effective secondary prevention therapies
in individuals with a history of coronary heart disease (CHD) or stroke.

Methods: In the PURE (Prospective Urban Rural Epidemiological) study, we enrolled 24,713 individuals from
South America ages 35 to 70 years from 97 rural and urban communities in Argentina, Brazil, Chile, and
Colombia. We assessed the use of proven therapies with standardized questionnaires. We report estimates
of drug use at national, community, and individual levels and the independent predictors of their
utilization through a multivariable analysis model.

Results: Of 24,713 individuals, 910 had a self-reported CHD event (at a median of 5 years earlier) and 407
had stroke (6 years earlier). The proportions of individuals with CHD who received antiplatelet medications
(30.1%), beta-blockers (34.2%), angiotensin-converting enzyme inhibitors, or angiotensin-receptor blockers
(36.0%), or statins (18.0%) were low; with even lower proportions among stroke patients (antiplatelets 24.3%,
angiotensin-converting enzyme inhibitors/angiotensin-receptor blockers 37.6%, statins 9.8%). A substantial
proportion of patients did not receive any proven therapy (CHD 31%, stroke 54%). A minority of patients
received either all 4 (4.1%) or 3 proven therapies (3.3%). Male sex, age >60 years, better education, more
wealth, urban location, diabetes, and obesity were associated with higher rates of medication use. In a
multivariable model, markers of wealth had the largest impact in secondary prevention.

Conclusions: There are large gaps in the use of proven medications for secondary prevention of cardiovascular
disease in South America. Strategies to improve the sustained use of these medications will likely reduce
cardiovascular disease burden substantially.

During the last decades, South American (SA)
countries have undergone demographic changes
involving substantial population growth (about 6-fold
from the beginning of the 20th century to 2010), ur-
banization (shifted from predominantly rural to pre-
dominantly urban [83%]), and population aging (life
expectancy at birth rose from 29.2 years in 1900 to 74.2
in 2010) [1,2]. These epidemiological transitions may
have contributed to the higher prevalence of cardiovas-
cular risk factors and high cardiovascular mortality and
morbidity rates [3,4]. Cardiovascular disease (CVD) is
now the leading cause of death in most parts of SA and,
over the last 30 years, there has been a lower rate of
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reduction in CVD mortality in low-income than in high-
income countries [4,5].

Secondary prevention strategies after myocardial
infarcion (MI) and —such as antiplatelet agents,
angiotensin-converting  enzyme  inhibitors  (ACEI),
angiotensin-receptor blockers (ARB), statins, and beta-
blockers—are proven therapies widely recommended by
international guidelines [6—10]. Despite the availability of
scientific data, a substantial gap between the implementa-
tion and uptake of proven therapies and current clinical
practice remains in SA [11—13]. This leads to poorer than
expected patient outcomes [14]. Therefore, in this
medium-income region with emerging economies, a clear
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picture of the utilization of evidence-based therapies in
coronary heart disease (CHD) and stroke patients in the
community setting from both rural and urban locations
may provide a foundation for strategies aimed to improve
their use.

The PURE (Prospective Urban Rural Epidemiology)
study examined rates and predictors of use of evidence-
based secondary prevention medications in patients with
CVD (CHD [MI, myocardial revascularization, and anginal,
and stroke) from urban and rural communities in 17 high-,
medium-, and low-income countries [15]. The current
report comprises the SA component of the PURE study.

METHODS

Study design and participants

We enrolled individuals from communities in Argentina,
Brazil, Chile, and Colombia between January 2003 and
December 2009. These countries represent nearly 75% of
SA population, providing representative socioeconomic
and ethnic heterogeneity. Within each country, we selected
urban and rural communities using methods published
elsewhere [16]. Urban communities from these middle-
income countries were selected from sections of cities,
and the community area was further delineated according
to pre-defined geographical features. All eligible individuals
provided informed consent before recruitment.

Procedures

A standardized operations manual was used to ensure
high-quality data collection with pre-defined question-
naires, similar to those used in the INTERHEART (A
Global Study of Risk Factors for Acute Myocardial Infarc-
tion) [17] and INTERSTROKE (Study of the Importance of
Conventional and Emerging Risk Factors of Stroke in
Different Regions and Ethnic Groups of the World) [18]
studies. We performed a customized electronic data cap-
ture with programmed audit checks. The database was
managed at the Project Office at the Population Health
Research Institute in Hamilton, Ontario, Canada. We
assessed medical history of CVD, other diseases, and names
of all medications taken from every participant. CHD was
determined on the basis of self-reported MI, coronary ar-
tery bypass graft surgery, percutaneous coronary

intervention, or angina. Stroke was defined on the basis of
self-reports.

Statistical analysis

We analyzed the use of 4 classes of medications: anti-
platelets, beta-blockers, ACEI or ARB, and statins. Cate-
gorical variables are summarized as number (%), including
disease status and medication intakes. Continuous vari-
ables are summarized as mean =+ SD or, for skewed
continuous measures, as median (interquartile range). We
compared proportions between groups with a chi-square
test and means with 2-sample Z test considering a 2-
sided alternative. A multivariable analysis was performed
using logistic regression model to identify independent
predictors of use of evidence-based therapies. Adjusted
proportions were also calculated using multivariable lo-
gistic regression with an appropriate contrast statement. All
statistical analyses were performed using SAS (version 9.2;
SAS Institute, Cary, North Carolina) and all figures were
drawn using S-PLUS (version 6.2; TIBCO Software, Palo
Alto, California).

RESULTS

Participants

We recruited 24,713 individuals (16% of the main study)
ages 35 to 70 years with complete data. The number of
individuals recruited and their distribution by sex, location
(rural or urban), and country are shown in Table 1. The
proportions of patients presenting, at baseline, with CHD
varied from 1.7% in Chile to 5.4% in Brazil (p < 0.0001);
with stroke, ranged from 1.47% in Argentina to 1.8% in
Brazil (p = NS); and with CHD or stroke, from 3.2% in
Chile to 6.9% in Brazil (p < 0.0001). The prevalence of
individuals with previous cardiovascular events was higher
in urban areas, male subjects, those with diabetes, higher
body mass index, or hypertension, and in former smokers.
Median time intervals since the diagnosis of CHD, stroke,
or CHD or stroke were 5, 6, and 5 years, respectively.

Medication use

Table 2 shows the rates of antiplatelets, beta-blockers,
ACEI/ARB, and statins, in CHD, stroke, and CHD or
stroke participants. The overall utilization of antiplatelets in

TABLE 1. Participants in the PURE study in South America by sex and location

Communities

Participants

Participants

Overall Urban Rural Overall Urban Rural Overall Female Male
Argentina 20 6(30.0) 14 (70.0) 7,534 3,614 (47.9) 3,920 (52.1) 7,534 4,626 (61.5) 2,908 (38.5)
Brazil 14 7 (50.0) 7 (50.0) 6,081 4,664 (76.7) 1,417 (23.3) 6,081 3,350 (55.1) 2,731 (44.9)
Chile 5 2 (40.0) 3(60.0) 3,557 2,816 (79.2) 741 (20.8) 3,557 2,342 (66.4) 1,215 (33.7)
Colombia 58 35 (60.3) 23 (39.7) 7,541 3,498 (46.4) 4,043 (53.6) 7,541 4,838 (64.2) 2,703 (35.9)
Overall 97 50 (51.6) 47 (48.5) 24,713 14,592 (59.1) 10,121 (40.9) 24,713 15,156 (61.3) 9,557 (38.7)

Values are n or n (%).
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TABLE 2. Proportion of individuals on medications with CHD, stroke, and CHD or stroke in South America

Medication CHD Stroke CHD or Stroke
Total number with CHD or stroke 910 (100.0) 407 (100.0) 1,257 (100.0)
Antiplatelet agents* 274 (30.1) 99 (24.3) 355 (28.2)
Beta-blockers 311 (34.2) 61 (15.0) 356 (28.3)
ACEI/ARB 328 (36.0) 153 (37.6) 452 (36.0)
Diuretics 177 (19.5) 76 (18.7) 239 (19.0)
Calcium antagonists 104 (11.4) 47 (11.5) 144 (11.5)
Antihypertensivesi' 521 (57.3) 214 (52.6) 695 (55.3)
Statins 164 (18.0) 40 (9.8) 193 (15.4)

Values are n (%).

*Aspirin or other agents.
fAny type of diuretic drug.

patients with CHD was low (30.1%), ranging from 25.9%
in Argentina to 48.3% in Chile (p = 0.01). The use of beta-
blockers in CHD ranged from 22.0% in Colombia to
42.5% in Argentina (p < 0.0001). ACEI/ARB were used in
29.1% of CHD patients in Colombia and up to 45.6% in
Brazil (p = 0.003). Statin use in CHD patients was 18%
overall, with a wide range from 2.2% in Colombia to
30.3% in Brazil (p < 0.0001). Fewer stroke patients
received antiplatelets (24.3%), ACEI/ARB (37.6%), and
statins (9.8%) as compared with CHD patients (30.1%,
36.0%, and 18.0%, respectively). This underutilization of
therapies in stroke patients varied substantially among
countries, with the lowest use in Colombia (no prescrip-
tion of statins). When CHD and stroke patients were
combined, the proportion of utilization of antiplatelets was
highest in Chile (38.1%) and lowest in Argentina (23.0%).
ACEV/ARB and statins use were highest in Brazil (46.4%
and 26.4%) and lowest in Colombia (26.4% and 1.4%),
respectively.

Patients aged <50 years were less likely to receive
evidence-based therapies than patients aged >50 years,
except for beta-blocker use, consistently across the CVD
clinical settings. For example, 39.7% of CHD patients
aged >60 years received antiplatelets compared with
30.9% of those aged 50 to 60 years and 20.3% of those
<50 years (p < 0.0001). A similar pattern was observed
in stroke patients, with higher proportion of antiplatelet
use in patients >60 years in comparison to younger
patients (21.0% in those aged 50 to 60 years and 9.9% in
those <50 years, p = 0.0001). Of note, inexpensive
medications such as antiplatelets had similar variation in
their use compared with more expensive ones (i.e., sta-
tins and ACEI/ARB). Women were less likely to receive
proven therapies than men, even after adjustment for
age, location, and education. Only 11.7% of women re-
ported taking statins compared with 19.5% of men (p =
0.0004). Among CHD or stroke participants, there was
higher utilization in those with higher education level
relative to those with none, primary, or unknown
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ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin-receptor blocker; CHD, coronary heart disease.

in (%) of individuals with diagnosis of hypertension: 539 (59.2) with CHD, 265 (65.1%) with stroke, and 758 (60.3) with CHD or stroke.

education (35.6% vs. 23.6% for antiplatelets [p =
0.002]; 20.6% vs. 10.9% for statins [p = 0.0007]).
Former smokers with CHD or stroke were more likely to
receive proven therapies than current smokers or those
who had never smoked (35.2% vs. 26.6% and 27.7%,
respectively, for antiplatelets [p = 0.039]; 19.9% vs.
10.6% and 13.0% for statins [p = 0.004]).

CHD and stroke patients with body mass index <25
kg/m” were somewhat less likely to receive medications
when compared with overweight/obese patients (25.5% vs.
36.8% and 27.6%, respectively, for antiplatelets
[p = 0.004]; 11.1% vs. 18.7% and 15.9% for statins
[p = 0.045]). Diabetes was also associated with higher use
(antiplatelets 33.3% vs. 29.6% [p = 0.026]; ACEI/ARB
40.3% vs. 30.5% [p = 0.003]; and statins 20.1% vs. 13.8%
[p = 0.018]).

The use of all medications either among CHD or stroke
patients was higher in urban areas relative to rural ones,
with absolute differences ranging from 1.3% statins in
stroke patients (7.1% rural vs. 8.4% urban) to 13.8%
antiplatelets in CHD patients (23.6% rural vs. 37.4% ur-
ban) (Table 3).

The use of all 4 therapies (antiplatelets, beta-blockers,
ACEI/ARB, and statins) was only (4.1%), with the highest
rate in Brazil (5.5%) and lowest in Colombia (0.5%) (p =
0.02). Use of 3 or 2 medications was remarkably low in SA
(15.5% and 40.3%, respectively). Moreover, 31% of CHD
patients did not receive any medication, up to 47.8% in
Colombia (Fig. 1A). Additionally, use in stroke patients—
such as the combination of antiplatelets, ACEI/ARB, and
statins—was also low (5.8%). The values for 2 or 1 of them
in stroke were also low (15.0% and 30.1%, respectively).
Despite being categorized as high risk for recurrent car-
diovascular events, 49.1% of stroke patients did not receive
any of the 3 proven therapies (Fig. 1B). Among all CHD or
stroke participants, 37.7% were not taking any of them and
12.0% were taking >3 therapies (Fig. 1C). CHD or stroke
participants from rural areas were less likely than those
from urban areas (54.5% vs. 66.4%; p < 0.0001) to receive
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TABLE 3. Proportion of individuals on medications with CHD or stroke, by urban or rural
locations in South America

Overall South America

Urban Rural p Value
CHD 522 259
Antiplatelet drugs 195 (37.4) 61 (23.6) <0.001
Beta-blockers 204 (39.1) 85 (32.8) 0.10
ACEI or ARB 221 (42.3) 93 (35.9) 0.10
Statins 117 (22.4) 31 (12.0) <0.001
Stroke 273 155
Antiplatelet drugs 65 (23.8) 29 (18.7) 0.27
ACEI or ARB 107 (39.2) 43 (27.7) 0.02
Statins 23 (8.4) 11 (7.1) 0.76

Values are n or n (%).

Abbreviations as in Table 2.
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any medication. The proportion of patients who received 3
medications was also higher in urban versus rural areas
(14.7% vs. 6.9%; p = 0.01) (data not shown).

Several variables were identified through multivariable
analysis as independent predictors of utilization. The
following independent factors were found to be associated
with increasing utilization of at >1 medication: age >60
years, urban residence, wealth, obesity, and diabetes; only
age <50 years was associated with reduced utilization of
>1 medication. For >2 medications, independently asso-
ciated variables were similar, but they included male sex
and excluded urban location. By incorporating all the
variables associated with higher use of beneficial therapies,
we identified that wealthy, highly educated, smoker, obese,
diabetic, and older male individuals were 3-fold more
likely to receive antiplatelets, 2.5-fold for beta-blockers, 3-
fold for ACEI/ARB, and 9-fold for statins. Additionally,
those individuals would have 4-fold greater odds to receive
>levidence-proven medication and 3.5-fold greater odds
to receive >2of them (Table 4).

DISCUSSION

This study has 3 major findings. First, a very low pro-
portion of individuals in rural and urban settings in SA self-
reported taking evidence-based proven medications for
secondary cardiovascular prevention; second, reported
treatment with 3 (stroke) or 4 (CHD) evidence-based
therapies, as a simple quality of care measure and ac-
cording to current guidelines [19,20] was very low across
SA countries; and finally, this is the first study to identify
independent predictors associated with use of secondary
cardiovascular prevention in SA indicating which variables
are associated with better or worse quality of care in the
region.

Reliable information regarding secondary CVD pre-
vention from a community perspective is not available in
the region and there is a clear need to better determine the
situation analysis and to reliably understand reasons for

improving quality of care to plan and implement CVD
prevention strategies, regionally.

Even simple, inexpensive therapies, such as anti-
platelets, were used only by one-third of CHD individuals
and one-quarter of stroke individuals. Antiplatelets are
widely available at low cost for low-income families in the
region, and also even free of charge in some of the coun-
tries; therefore, the utilization rates should be higher than
observed. Other medications were also not used according
to current guidelines, including statins (one-fifth of CHD
individuals and below 10% of stroke individuals). The gap
between scientific knowledge and effective implementation
into clinical practice in CVD is a global phenomenon, with
striking variation concerning the use of effective therapies
in CHD and stroke patients [21—24].

Clinical setting and duration of follow-up

Although nonadherence with evidence-based secondary
prevention medications is common in patients with
established atherothrombotic disease, long-term outcomes
studies are scant [25]. The REACH (Reduction of Athero-
thrombosis for Continued Health) registry [26] evaluated
patients either with vascular disease or at high risk for
developing vascular disease, including Latin American pa-
tients, and found the following rates of use at baseline and
at 3 years of follow-up, respectively: aspirin alone (56.6%
and 56.9%) and statins (68.3% and 71.9%). On the longer-
term follow-up, adherence was identified to be greater in
high-income countries, with participants from Latin
America and Asia being less likely to be completely
adherent. Less than 50% of patients with atherothrombotic
disease adequately adherent to  guideline-
recommended medications, suggesting that secondary
prevention adherence was associated with age, geographic
region, and ethnicity; and CV events were inversely asso-
ciated with adherence [27]. The World Health Organiza-
tion PREMISE (Prevention of Recurrences of Myocardial
Infarction and Stroke Study) study [28], including low-
income/middle-income countries (also from SA), found
the following rates of prevention therapies in CHD and
cerebrovascular disease patients, respectively: aspirin
(81.2% and 70.5%), beta-blockers (48.1% and 22.1%),
ACEI (39.8% and 38.1%), and statins (20.8% and 12.2%).
Despite these low rates of use, this was not conducted in a
community setting, possibly explaining the higher pre-
scription rates relative to our data. The lower medication
use in our study is probably due to the longer time since
diagnosis (medians of 5 and 6 years for CHD and stroke
events, respectively). Additionally, our study was con-
ducted in rural and urban communities, which are very
different as compared with hospital and outpatient settings.
In short-term analyses, medication rates seem to be
reasonable, as described in a cohort of patients who un-
derwent coronary interventional procedures with 75% of
patients taking 4 or 5 classes of medication after 1
year (aspirin, clopidogrel, ACEI/ARB, beta-blockers, and

were
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lipid-lowering agents) [29]. In Chile, 1 year after MI
discharge, medication utilization from 6 public hospitals
was aspirin 93%, clopidogrel 33%, beta-blockers 66%,
ACEI/ARB 73%, and statins 85% [30]. However, with
longer follow-up and community settings, medication rates
diminish, considerably, according to the current data from
SA. Conversely, for example, in New Zealand, 86,256 pa-
tients who were hospitalized for an atherosclerotic CVD
event or procedure in the previous 10 years showed that
59% were maintained on triple therapy [31]. This is
significantly higher—despite longer follow-up—than was
found in our study. Potentially, patient characteristics,
physician behavior toward CVD prevention, and the
different structures of the health system could explain the
different results compared with those of our study. Ther-
apy utilization rates will often be higher in those who are
actively being followed post-event than in those in the
community, where there is fewer data for comparison.
Importantly, our study captured data in a community
setting and, consequently, rates of proven therapies would
be expected to be lower than data from studies conducted
in hospitals or outpatient clinics. We emphasize the fact
that we did not assess adherence to medications, instead,
prescription rates of specific therapies were evaluated and
reported as an indicator of quality of care.

Reasons for low prescription rates

Several factors could be considered as potential expla-
nations for the lack of effective CVD prevention world-
wide, and these can be grouped into 3 major categories:
physicians, patients, and health systems. From a physi-
cian’s perspective, there are factors related to knowledge
(lack of awareness or lack of familiarity), attitude (lack of
agreement with guidelines, interpretation of evidence,
applicability to patients, challenge to autonomy, lack of
outcome expectancy, lack of self-efficacy, and lack of
motivation), and behavior (external barriers, patient
preferences, guideline recommendations, contradictory
guidelines, and lack of time, resources, and reimburse-
ment) [32]. Factors related to patients may include lack
of awareness of disease consequences and of available
therapeutic strategies to improve survival, morbidity, and
symptoms; long distance to see a physician; or long
waiting times or costs (e.g., transportation, physician
fees, cost of medications). This may be related to socio-
economic status and education level, which are both
relevant for a clear understanding of disease and treat-
ment. Health system-related factors include costs, access,
affordability, insurance coverage, bureaucracy, health and
disease priorities, government stability, and copayments
[33,34]. Even in high-income, developed countries, the
use of simple, inexpensive preventive cardiovascular
therapies is suboptimal [15], suggesting that imple-
mentation of proven strategies is a major challenge due to
a number of factors including access and affordability to
medications and health care providers.
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A Proportion of medications in individuals with
CHD by countries in South America

H No Med M One Med Two Med M Med>=3

100% -
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60% - 0 0 24%
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20% o 48%
20%
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Overall Argentina Brazil Chile Colombia
B Proportion of medications in individuals with
stroke by countries in South America
Bl No Med M One Med Two Med M Med>=3
100% 1 pmesemm v L7 T
15% 17% 18%
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60% 26%
40% -
(57
20% - >3%
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Overall Argentina Brazil Chile Colombia
C Proportion of medication in individuals with
CHD or Stroke by location in South America
B No Med M One Med Two Med M Med>=3
R =
0,
° 21% 23% 23%
60% = a
’ 21%
40% - 36%
55%
20% - 43% >
23%
0% -
Overall Argentina Brazil Chile Colombia

FIGURE 1. Proportion of medications in individuals with (A) coronary heart
disease, (B) stroke, and (C) coronary heart disease or stroke by country in South
America.

Factors associated with usage

Knowledge of the variables associated with specific lifestyle
changes and preventive medication use may help in
tailoring secondary prevention programs. Identification of
independent predictors associated with secondary pre-
vention use in SA would be clinically valuable in order to
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TABLE 4. Independent predictors associated with medication use in individuals with either CHD or stroke in South America

Variable

Antiplatelet

Beta-Blocker

ACEI/ARB

Statin

>1 Medication

>2 Medications

Male sex
Age <50 yrs*
Age >60 yrs*
Urban location'

Secondary higher education’
Trade/college/university education’
Mid-wealthier®

Wealthiest’

Smoking

Obesity | (25 < BMI < 30)/
Obesity Il (BMI >30)

Diabetes
Wealthy/urban/male/high education

1.09 (0.82, 1.46)
0.46 (0.30, 0.71)
1.42 (1.05, 1.92)
1.30 (0.93, 1.81)
1.49 (1.03, 2.16)
1.74 (1.14, 2.65)
1.47 (1.00, 2.17)
1.26 (0.77, 2.08)
1.26 (0.95, 1.69)
1.66 (1.14, 2.42)
1.05 (0.71, 1.55)
1.14 (0.82, 1.57)
2.96 (1.27, 7.03)

1.16 (0.87, 1.56)
0.63 (0.42, 0.95)
1.35 (1.00, 1.84)
1.20 (0.87, 1.66)
1.20 (0.84, 1.73)
0.62 (0.39, 0.96)
1.93 (1.30, 2.88)
2.51 (1.53, 4.15)
0.89 (0.67, 1.18)
1.22 (0.82, 1.79)
1.62 (1.10, 2.38)
1.22 (0.88, 1.67)
2.45 (1.09, 5.51)

1.44 (1.09, 1.90)
0.50 (0.34, 0.75)
1.54 (1.15, 2.06)
1.41 (1.04, 1.92)
0.72 (0.50, 1.04)
0.64 (0.42, 0.98)
1.63 (1.14, 2.32)
1.20 (0.75, 1.91)
1.11 (0.84, 1.46)
2.56 (1.74, 3.77)
2.96 (2.00, 4.38)
1.38 (1.01, 1.88)
3.17 (1.47, 6.84)

1.54 (1.06, 2.24)
0.38 (0.20, 0.71)
1.32 (0.90, 1.94)
1.01 (0.65, 1.58)
1.18 (0.74, 1.91)
1.53 (0.92, 2.56)
3.25 (1.66, 6.36)
5.94 (2.80, 12.6)
1.24 (0.85, 1.81)
1.74 (1.05, 2.90)
1.30 (0.77, 2.21)
1.60 (1.08, 2.37)
8.65 (1.19, 63.1)

1.20 (0.90, 1.59)
0.43 (0.30, 0.61)
1.95 (1.43, 2.65)
1.36 (1.00, 1.85)
1.08 (0.74, 1.57)
0.84 (0.55, 1.30)
1.92 (1.36, 2.72)
1.83 (1.15, 2.92)
1.13 (0.85, 1.49)
1.88 (1.33, 2.68)
1.93 (1.35, 2.75)
1.63 (1.16, 2.30)
4.27 (2.26, 8.05)

1.63 (1.23, 2.16)
0.52 (0.34, 0.78)
1.48 (1.10, 1.99)
1.33 (0.97, 1.84)
1.24 (0.86, 1.78)
1.01 (0.66, 1.54)
1.98 (1.35, 2.91)
2.01 (1.23, 3.28)
1.07 (0.81, 1.42)
2.09 (1.41, 3.08)
2.15 (1.45, 3.20)
1.41 (1.03, 1.93)
3.65 (1.54, 8.66)

others

>60 yrs/smoker/DM/BMI >30 vs.

$Reference group: poor.

Values are median (interquartile range).

BMI, body mass index; DM, diabetes mellitus; other abbreviations as in Table 2.
*Reference group: age 50 to 60 years.

fReference group: rural location.

fReference group: none/primary/unknown education.

IReference group: BMI < 25.
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better plan knowledge translation initiatives for improving
the CVD burden in the region. In the current study,
various patient-specific categories were less likely to receive
preventive medications: women, younger age, rural loca-
tion, lower education, lower socioeconomic status, non-
obesity, and nondiabetic. However, even the categories of
patients most likely to receive such proven medications
were considered undertreated for effectively preventing
CVD in SA. Perceived concerns about the benefits of
medication play a more significant role in the prediction of
adherence and perceived illness burden than the risk with
their use [35]. Beliefs about the benefits of treatment pre-
dict adherence and older age predict better adherence
among those at high multifactorial risk who were hospi-
talized for an atherosclerotic CVD event or procedure and
after stroke [31,35,36], which is similar to our findings. In
1 study, the most frequent physicians’ reasons cited for the
nonprescription of statins (about 33%) were that patients
were not high enough risk and that current guidelines did
not support statin use. This suggests that secondary pre-
vention patients continue to be undertreated as a result of
physician underestimation of CV risk [21]. In an under-
served American community setting of stroke and transient
ischemic attack (TIA) survivors, increased concerns about
medications and perceived discrimination from the health
system were described as independent predictors of lower
adherence [24], indicating that interventions to improve
adherence should tackle health professionals, patients, and
health systems in a complementary, comprehensive, and
cohesive action toward CVD prevention.

CHD and stroke clinical scenarios

Even in hospital-based settings, less than two-thirds of
eligible ischemic stroke patients were discharged on all 3
guideline-recommended secondary preventive drugs [37].
Among 858,835 patients with TIA or ischemic stroke,
adherence to secondary prevention measures was consis-
tently lower for the TIA cohort [38], suggesting that higher
risk patients are more likely to be effectively treated, as we
have suggested based on our data. In <2 years, about one-
quarter of TIA patients, from a community-based setting,
became nonpersistent, which was associated with younger
age (<55 years), and those nonpersistent users were less
adherent to other preventive medication than persistent
users were [39]. In non-community-based environment
rates are higher, however, they are still not appropriate to
reflect guidelines recommendations as suggested by the
EUROASPIRE (European Action on Secondary Prevention
through Intervention to Reduce Events) III core survey
[40] for treatment within 6 to 36 months after the stroke
event. Among patients with ischemic stroke or TIA, in a
population-based scenario, less than two-thirds were on
antithrombotic therapy, one-third were on statins, and less
than one-quarter were on an optimal regimen [41]. Sus-
tained secondary prevention declines rapidly during the
first 2 years after stroke, particularly for statins and anti-
platelets (about 45% and 33% nonadherence, respectively)
[42]. We observed that CHD patients are more likely than
are stroke patients to use evidence-based medication, as
has been shown in other populations of CHD and non-
CHD patients with statins and antithrombotic therapies
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[22]. Some barriers to medication adherence in survivors of
strokes could be identified as potential reasons, such as
increased concerns about medications (related to worry,
disruption, long-term effects, and medication dependence)
and perceived discrimination [24]. Possibly, underuse at
stroke unit discharge may be related to uncertainties about
efficacy in stroke subtypes and differences among current
guidelines [43]. The most important predictor of statin use
in ischemic stroke is previous history of CHD [44], and the
prescription at discharge is strongly associated with statin
intake prior to the event [45].

Comorbidities and drug affordability

In our study, all classes of medications were underutilized,
which is supported by a comprehensive meta-analysis of
376,162 patients [23]. As adherence to preventive treat-
ment is poor and not specifically related to the class of
agent (indicating that side effects may not be the main
cause), general, rather that class-specific, measures at
improving adherence are needed. In a meta-analysis on
statin adherence, women had 10% greater odds of non-
adherence than did men [46], and, similarly, patients who
were hospitalized for CVD event or procedure and elderly
patients after acute MI [27,30] were more likely to use
statins, as suggested in our analysis. Some studies have
suggested that sicker patients are less likely to receive
evidence-based therapies [21,47]. However, our data sug-
gest that higher risk (e.g., diabetic, older, and obese) pa-
tients have higher rates of use of these therapies. Our
findings indicate that patients with known risk factors may
be better treated and more likely to adhere to recom-
mended treatments in the secondary prevention setting.
Corroborating our results, hospital-setting data in sec-
ondary prevention suggests that presence of comorbidities
(e.g., hypertension, hypercholesterolemia, diabetes) is
associated with the utilization of guideline-recommended
therapies after ischemic stroke [19,48], nonfatal MI or
coronary angioplasty/stenting, and acute coronary syn-
dromes [26]. Reasons for an insufficient uptake of pre-
ventive therapies could include drug affordability or
restricted availability in middle-income countries. Howev-
er, even in countries such as Brazil and Chile, where these
4 medications are available free of charge, we still observed
low utilization rates. Restricted access to health care could
explain the lower rates of drug utilization in rural versus
urban areas. Factors that could explain the underuse of
effective therapies are not entirely clear. Interestingly,
studies from developed countries have shown that several
secondary prevention targets are often not met despite the
high use of evidence-based therapy, extensive coverage for
these medications, and low physician underestimation of
risk [49]. In Brazil, a comprehensive and community-based
program (Family Health Strategy) including health pro-
motion, primary prevention, and management of CVD risk
factors, and secondary prevention for high-risk individuals,
through domiciliary visits and community interventions

GLOBAL HEART, VOL. 12, NO. 4, 2017
December 2017: 305-313

operated by community health workers, demonstrated the
higher the coverage of the program, the lower the cere-
brovascular disease mortality (odds ratio: 0.82; 95% con-
fidence interval: 0.79 to 0.86) and heart disease mortality
(odds ratio: 0.79; 95% confidence interval: 0.75 to 0.80)
[50]. Potentially, the quality of care delivered by family
physicians, by means of a multimodal intervention based
on pay-for-performance, teamwork, continuous education,
and audit and feedback, may be enhanced in SA [51].
Specific community-based strategy, conducted in under-
served areas in SA, has shown efficacy and feasibility of
low-cost educational initiative to improve blood glucose
control and reduce CV risk in individuals with type 2
diabetes or pre-diabetes, suggesting that similar models
potentially would have substantial impact [52]. Combined
actions may influence health and quality of life de-
terminants in rural and economically deprived areas where
practitioners and policy makers strengthen social and hu-
man capital through capacity development of health pro-
moters [53].

Furthermore, to the best of our knowledge, neither
scores nor independent variables associated with
evidence-based therapies utilization have been developed
to predict the probability of use to reduce risk of recur-
rent cardiovascular events in SA. The current data could
be seen as a “Call for Action in SA” and stimulate policy
makers to narrow the large gap between guideline rec-
ommendations and secondary prevention delivery. Our
findings provide the first reliable data in SA, in both rural
and urban communities, and may help implement the
World Heart Federation’s 25x25 program, which aims to
reduce cardiovascular premature mortality by 25% by the
year 2025 [54,55].

Limitations and strengths

Self-reported diagnoses of CHD and stroke that had
occurred prior to baseline were not validated. Nevertheless,
a validity check was performed by verification of self-
reports with medical or hospital records in a random
sample of 455 reported events during the follow-up period
of the study, which yielded nearly 90% confirmation rates
when centrally adjudicated. SA records were not included;
however, central adjudication and quality control audits
have been continuously implemented and high levels of
consistency and concordance have been observed.
Furthermore, medication use was obtained through patient
interviews rather than prescriptions, therefore, possibly not
reflecting medications prescribed versus those actually
taken by patients. The accuracy of self-reporting previous
CHD and/or stroke events plus use of preventive medica-
tions might have generated association/perception biases
due to family/personal high income, literacy, and quality of
the information/recall related to the medication use.
However, the structured questionnaire and coordinators’
training to extract precise information from individuals
were implemented to minimize this potential bias.

311



gSCIENCE

312

Additionally, the association between socioeconomic status
and medication use are consistent with other previous re-
ports, and the event rates ascertained during the follow-up
period from these 4 SA countries were quite similar to the
reported rates from national databases [56]. Lastly, there is
a potential for direction and size of bias based on self-
report on conditions and medication adherence in our
study.

This is the largest prospective cohort study ever con-
ducted in SA, with data broadly applicable to the entire
region the 4 countries included representing about three-
quarters of SA population, and most of the current life-
style and risk factors are similar across SA. Although
different in terms of country geopolitical area, languages,
culture, ethnicity and population, SA countries are more
similar with each other as compared with other middle-
income countries such as Malaysia, Poland, South Africa,
Turkey, and Iran, where greater diversity of local/regional
beliefs, religiosity, and previous historical aspects including
large-scale wars are evident. In addition, public health
systems have a long history of limited resources and lack of
adequate attention by governments, which might also be
important when promoting debates to improve health
quality indicators for this macrocontinental region.

CONCLUSIONS

Secondary prevention medications are clearly underused in
SA and the utilization of 3 or more medications, according
to current guidelines, is very low for CHD and stroke
survivors. Independent predictors of medication utilization
are easily identified and simply accessed, allowing knowl-
edge translation initiatives to be launched across SA
countries. Strategies to identify and overcome barriers and
systems change to enhance secondary prevention in SA and
worldwide are essential. Efficient platforms for compre-
hensive collaboration among medical societies, govern-
ment, and nongovernment organizations are needed in the
light of the underachievement regarding cardiovascular
secondary prevention to efficiently reduce the CVD burden
in SA.
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