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Abstract
Purpose of Review The goal is to discuss the prevalence of cardiovascular risk in South America compared to other countries.
Recent Findings The results highlight the importance of evidence-based approaches to promote the reduction of the prevalence of
cardiovascular risk factors in a global context. Indicating the need for policies that promote cardiac health in the global sphere.
Summary Future efforts to generate global of risk factors for cardiovascular disease should be implemented. As well as preven-
tion and treatment measures aimed at decreasing cardiovascular outcomes.
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Abbreviations
WC Waist circumference
MetS Metabolic syndrome
CVD Cardiovascular disease
W Women
M Man
AMI Acute myocardial infarction
WHR Waist/hip ratio
CAD Coronary artery disease

Introduction

The mortality attributed to cardiovascular diseases (CVD) has
fallen considerably in the last decades and it remains the major
cause of premature death worldwide [1]. Ectopic fat is a risk
marker for cardiovascular disease, in that it is associated with
a much higher prevalence of comorbidities such as diabetes,
hypertension, high cholesterol, stroke, acute coronary syn-
dromes, metabolic syndrome, heart failure, and atrial

fibrillation, which then increases the risk for cardiovascular
disease 1–3. In this review, we will address the risk factors
for CVD in South America compared to other continents.

In a cross-sectional study with 101 volunteers (48 women
(W) and 52 men (M), mean age 56.5 ± 18, range 19–74 years)
drawn from the Uberlândia Heart Study, we observed the prev-
alence of 48.5%wereW, 40.2%Mwas elevated blood pressure
[BP (systolic BP ≥ 130 mmHg or diastolic BP ≥ 85 mmHg)],
39.3% of patients were obese, 61.8% had abdominal obesity,
32% of hypertriglyceridemia, 33.2% of low HDL-C and LDL-
C, 40.2% of high total cholesterol, 33.2% high non-HDL-C,
22.7% had mixed dyslipidemia, 20.2% had impaired fasting
glucose, and 41.1% had metabolic syndrome [2•, 3•, 4••].

In 1659 Chinese patients, the prevalence of hypertension,
diabetes, overweight or obesity, dyslipidemia, and current
smoking was 62.4, 6.4, 34.3, 42.7, and 6.1%, respectively,
and these risk factors were associated with age, gender, edu-
cation level, yearly family income, altitude, and occupation.
The prevalence of clustering of ≥ 1, ≥ 2, and ≥ 3 cardiovascular
disease risk factors were 79.4, 47.1, and 20.9%, respectively.
A greater grouping of ≥ 2 and ≥ 3 cardiovascular disease risk
factors were found in patients with higher education and an-
nual family income, and those living at an altitude < 3500 m
and in one municipality [5].

In a study in Pakistan with 582 individuals, 61.16% were
positive for cardiovascular disease, and 38.83% were nega-
tive. The authors found a significant association of education,
household population, marital status, blood pressure, blood
sugar, age, family history, stress, and sleep with cardiovascu-
lar diseases. Stress and contextual risk factors will contribute
to cardiovascular diseases in this population [6].
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In “INTERHEART (A Study of Risk Factors for First
Myocardial Infarction in 52 Countries and Over 27,000
Subjects),” with 15,152 cases of first acute myocardial infarc-
tion (AMI) patients and 14,820 control subjects from 52 coun-
tries, of which 1237 cases and 1888 control subjects were
from 6 Latin American countries (Argentina, Brazil,
Colombia, Chile, Guatemala, and Mexico). The major world-
wide factors associated with AMI were dyslipidemia,
smoking, psychosocial factors (such as depression and stress),
hypertension, diabetes, abdominal obesity, and protective fac-
tors such as physical activity, diet rich in fruits and vegetables,
and moderate consumption of alcohol [7••, 8••].

In a study conducted in Argentina, Cuba, Mexico, and
Venezuela, the authors reported an independent association
between AMI and the following risk factors: total cholesterol,
hypertension, smoking, and diabetes [9].

In the AFIRMAR study, which was carried out in Brazil,
reported associations of AMI and the following risk factors:
smoking, high blood sugar levels, history of diabetes, waist/
hip ratio (WHR), family history of heart disease, low-density
lipoprotein cholesterol, and hypertension. Alcohol consump-
tion had a significant protective effect [10].

In the CARMELA (Cardiovascular Risk Factor Multiple
Evaluation in Latin America) study, the authors included
11,550 people ages 25 to 64 years, who lived in seven Latin
American cities (Barquisimeto, Venezuela; Bogota,
Colombia; Buenos Aires, Argentina; Lima, Peru; Mexico
City, Mexico; Quito, Ecuador; and Santiago, Chile). The di-
agnosis of hypertension and diabetes were high (64 and 78%
of affected individuals, respectively) but relatively low for
hypercholesterolemia (41%) [11].

In the CARDIA study, the authors found that the abdomi-
nal obesity measured bywaist girth orWHR is associatedwith
early atherosclerosis as measured by the presence of CAC in
African American and white young adults [12].

Kaees and colleagues explored the associations between
coronary artery disease (CAD) and four different obesity mea-
sures [body mass index (BMI)], waist circumference, waist/
height and waist/height2 in a cohort of 16,657 subjects (40.4%
men; 20.8% CAD patients). In this study, 42.8% of subjects
were classified as overweight, 31.7% as obese, and 39.8% had
abdominal obesity. BMI was the strongest discriminator be-
tween CAD patients and controls. Obesity correlates of CAD,
being the only independent associate of CAD in men, and
waist, waist/height and waist/height2 increased the odds of
CAD [13].

In the Latin American and Caribbean (LAC) region, the
authors estimated from individual-level patient data pooled
from population-based surveys (n = 31,009) from eight LAC
countries and from a national survey of the United States (US)
population [13].

Prevalence of diabetes mellitus, hypertension, and low
high-density lipoprotein (HDL) cholesterol in LAC were 5,

20.2, and 53.3%, respectively. LAC women had higher prev-
alence of obesity and low HDL cholesterol than men. Obesity,
hypercholesterolemia, and hypertriglyceridemia were more
prevalent in the US population than in LAC population (31
vs 16.1%, 16.8 vs 8.9%, and 36.2 vs 26.5%, respectively). The
low HDL cholesterol was higher in LAC than in the US (53.3
vs 33.7%) [14].

In a multicenter, prospective, population-based Hispanic
Community Health Study/Study of Latinos including individ-
uals of Cuban (n = 2201), Dominican (n = 1400),Mexican (n =
6232), Puerto Rican (n = 2590), Central American (n = 1634),
and South American backgrounds (n = 1022) aged 18 to
74 years, analyses involved 15,079 participants; the authors
reported the prevalence of obesity and current smoking rates
were highest among Puerto Rican participants (for men, 40.9
and 34.7%; for women, 51.4 and 31.7%, respectively); hyper-
cholesterolemia was highest among Central American men
(54.9%) and Puerto Rican women (41.0%). Large proportions
of participants (80% of men, 71% of women) had at least 1
risk factor. The prevalence of 3 or more risk factors was
highest in Puerto Rican participants (25.0%) and significantly
higher among participants with less education (16.1%). CAD
and stroke prevalence were low (4.2 and 2.0% in men; 2.4 and
1.2% in women, respectively). Hypertension and smoking
were directly associated with CAD in both sexes as were
hypercholesterolemia and obesity in women and diabetes in
men. In stroke patients, the associations were positive with
hypertension in both sexes, diabetes in men, and smoking in
women [15].

In native South Asians, especially at younger ages, com-
pared with individuals from other countries, the first AMI was
lower in South Asian countries than in other countries.
Protective factors were lower in South Asian controls than in
controls from other countries (moderate- or high-intensity ex-
ercise, 6.1 vs 21.6%; daily intake of fruits and vegetables, 26.5
vs 45.2%; alcohol consumption ≥once/weak, 10.7 vs 26.9%).
Some risk factors were more common in native South Asians
(elevated apolipoprotein B100 /apolipoprotein A-I ratio, 43.8
vs 31.8%; history of diabetes, 9.5 vs 7.2%), and the relative
associations were found in South Asians compared with indi-
viduals from other countries for former smoking, apolipopro-
tein B100 /apolipoprotein A-I ratio for the top vs lowest tertile,
waist-to-hip ratio for the top vs lowest tertile, history of hy-
pertension, history of diabetes, psychosocial factors such as
depression and stress at work or home, regular moderate- or
high-intensity exercise, and daily intake of fruits and vegeta-
bles [16].

In the African population and in three ethnic subgroups
(black, colored, and European/other Africans) and compared
with those found in the overall INTERHEART study, the re-
lationships between common CVD risk factors and AMI were
found to be similar to those in the overall INTERHEART
study. The risk factors (smoking history, diabetes history,
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hypertension history, abdominal obesity, and ratio of apolipo-
protein B to apolipoprotein A-1) provided a population attrib-
utable risk of 89.2% for AMI. The risk for AMI increased with
higher income and education in the black African group in
contrast to findings in the other African groups. The preva-
lence of history of hypertension revealed higher AMI risk in
the black African group than in the overall INTERHEART
group [17•].

In a Japanese study, they used 384 sets of 384 cases and
656 controls. Smoking, hypertension, and angina pectoris
were associated with an increased risk of AMI, and alcohol
use and leisure-time exercise were related to a decreased risk
of AMI in the elderly as well as in middle-aged persons.
Diabetes mellitus was significantly associated with an in-
creased risk of AMI in older persons, and hypercholesterol-
emia was related to an increased risk of AMI in middle-aged
individual’s [18].

In the INTERHEART China study, the authors reported in
Northern higher rates of smoking and hypertension, whereas
southern Chinese reported lower fruit and vegetable intake and
higher rates of depression. In China, the participants were older,
with lower body mass index and waist-to-hip ratios, lower total
and low-density lipoprotein cholesterol levels, ApoB lipopro-
tein and ApoB to ApoA-1 ratios, but higher high-density lipo-
protein cholesterol and ApoA-1. All nine INTERHEART
CVRFs, education, and income were significantly associated
with MI in the Chinese cohort. The authors reported an associ-
ation between certain CVRFs and AMI for China vs other
regions, with stronger associations for the Chinese for diabetes,
depression, and permanent stress and lower for the Chinese for
abdominal obesity. Diabetes and psychosocial factors have
strong associations with risk of AMI in China [19].

In the European Study on Cardiovascular Risk Prevention
and Management, the authors reported 72.8 and 64.8% of
patients had hypertension and dyslipidemia, respectively;
47.0% had both conditions. Small but statistically significant
associations between lipid levels and blood pressure were ob-
served in a large, multinational European population [20].

Among the US adolescents, the prevalence was 14% for
prehypertension/hypertension, 22% for borderline-high/high
low-density lipoprotein cholesterol, 6% for low high-density
lipoprotein cholesterol (< 35 mg/dL), and 15% for prediabetes/
diabetes [21•].

In a study with 3495 US adolescents between the ages of
12 and 19 years, approximately 73.2% of the participants had
at least one criterion, with the estimated metabolic syndrome
(MetS) prevalence being 10.1%. Prevalence was higher in
males than females. Both Hispanic males and females had
significantly greater odds of metabolic syndrome. Abnormal
waist circumference and abnormal triglycerides levels were
the most common individual criteria [22].

In 1038 Asian Indian immigrants, aged 18 years and older
at seven US sites, the prevalence of diabetes was 17.4%, and

33% had prediabetes. Cardiovascular risk factors, especially
high levels of triglycerides, total cholesterol, LDL cholesterol,
homocysteine, and C-reactive protein, and low levels of HDL
cholesterol, were also prevalent and MetS was 26.9% by the
original NCEP/ATP III criteria, 32.7% by the modified
NCEP/ATP III criteria, and 38.2% by the IDF criteria. The
MetS rates for women, but not for men, increased with age
using all three criteria [23].

Recent studies have shown the association of rheumatic
diseases with cardiovascular risk factors [24–26].

Finally, we are favoring the screening of cardiovascular
risk factors in the vulnerable population, as well as
evidence-based prevention and treatment measures aimed at
reducing the burden of global cardiovascular disease.

Conclusion

CVD risk factors are prevalent worldwide.Multicentric efforts
should be implemented in order to verify individuals affected
by cardiovascular risk factors as well as implementing treat-
ment and prevention measures in this population aiming at the
decrease of cardiovascular events.
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