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Abstract

Background: Cardiovascular diseases are the leading cause of morbidity and mortality, resulting in high health 
costs and significant economic losses. The Framingham score has been widely used to stratify the cardiovascular 
risk of the individuals, identifying those at higher risk for the implementation of prevention measures directed to 
this group.

Objective: To estimate cardiovascular risk at 10 years in the adult Brazilian population. 

Methods: Cross-sectional study using laboratory data from a subsample of the National Health Survey. To calculate 
cardiovascular risk, the Framingham score stratified by sex was used. 

Results: Most women (58.4%) had low cardiovascular risk, 32.9% had medium risk and 8.7% had high risk. Among 
men, 36.5% had low cardiovascular risk, 41.9% had medium risk and 21.6% had high risk. The risk increased with 
age and was high in the low-educated population. The proportion of the components of the Framingham model, by 
risk and sex, shows that, among women at high risk, the indicators that mostly contributed to cardiovascular risk 
were: systolic blood pressure, total cholesterol, HDL, diabetes and tobacco. Among men, systolic blood pressure, 
total cholesterol, HDL, tobacco and diabetes. 

Conclusion: The study estimates, for the first time in Brazil, the risk of developing cardiovascular disease in ten 
years. The risk score is useful to support the prevention practices of these diseases, considering the clinical and 
epidemiological context. (Arq Bras Cardiol. 2021; 116(3):423-431)

Keywords: Cardiovascular Diseases; Risk Factors; Cholesterol; Atherosclerosis; Diabetes Mellitus, Hypertension; 
Epidemiology.

Introduction
Cardiovascular diseases (CVD) were responsible for 

approximately 17.9 million deaths in 2016, nearly 31% of the 
total deaths worldwide, constituting the most frequent cause of 
morbidity and mortality rates.1-3 Also in Brazil, in 2016, CVDs 
presented the highest mortality rates and disability-adjusted 
life years (DALYs), in both sexes.4,5 CVDs also stand out due to 
their high hospitalization and treatment costs in the Brazilian 
public health system (SUS, in Portuguese), in addition to the 
indirect costs caused by the reduction in productivity, medical 
leave from work, and the negative effects upon the quality 
of life of the affected individuals and their family members.6

The Framingham Heart Study (a cohort study), which began 
in 1948, was the first to identify the association between the 

main risk factors (RF) (hypertension, high cholesterol levels 
and smoking) and coronary disease.7 In the sequence of 
these findings, guidelines and protocols arose, which focused 
on a single RF, such as hypertension,8 or cholesterol,9 for the 
prevention of CVD. In 1993, studies from New Zealand 
were the first to use multiple risk factors in determining 
cardiovascular risk.10 Conducted by the Framingham team, 
the studies proposed a systematization by sex and age range, 
which predicted the risk of coronary disease development in 
the coming decade, considering the scores calculated using 
systolic blood pressure, total cholesterol, HDL cholesterol, 
diabetes, and smoking.10,11

The proposal of Framingham algorithms to predict CVD was 
incorporated into the Third Report of the Panel of Specialists in 
the detection, evaluation and treatment of high cholesterol (Adult 
Treatment Panel III), in 2001.12 What followed was the validation 
of these algorithms in black and white individuals in the United 
States,13,14 in various populations of Europe, the Mediterranean 
region, Asia, and throughout the world, with good outcomes.15-19

Other adaptations followed, most notably for the Overall 
Cardiovascular Risk, in 2008, proposed by the Framingham 
group,20 seeking to estimate the risk of cardiovascular events 
over a 10-year period, such as coronary artery disease 
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(CAD), stroke, occlusive peripheral arterial disease (OPAD) 
or heart failure, over a 10-year period.20 This score has been 
frequently used worldwide and has also been used in Brazil, 
following Brazilian guidelines, to understand and estimate 
the absolute CV risk over a 10-year period.21 These scores 
allow for preventive actions, especially since they guide the 
population-based strategy to search for and identify high risk, 
seeking opportunities for their prevention.22

In an attempt to understand the health profile of the 
Brazilian population, the Ministry of Health and the Brazilian 
Institute of Geography and Statistics (IBGE) conducted the 
National Health Survey (NHS), a broad household survey that 
gathered information on a national scale about the population. 
This questionnaire included information about CVD risk 
factors. In 2014 and 2015, laboratory exams were collected to 
make advancements in cardiovascular risk (CVR) assessments 
representative of the Brazilian population, considering that 
previous estimations have been based on specific population 
studies, such as hospital studies23 or cohort studies among 
employees from Brazilian universities.24

Therefore, the present study sought to estimate CVR over 
a 10-year period in the Brazilian adult population, according 
to NHS laboratory data.

Methods
This is a cross-sectional study conducted by means of 

secondary data from the NHS, a Brazilian household survey, 
as part of the Integrated System of Household Surveys 
(ISHS), from IBGE.25,26 The laboratory component was 
collected in 2014 and 2015, and the NHS sampling and the 
laboratory subsample methodologies can be found in previous 
studies.25,27,28 The laboratory subsample included 8,952 people 
and, taking into account the correction for possible biases in 
the statistical analyses, post-stratification weights were used, 
according to sex, age, level of education, and region.28, 29 The 
weighting procedure used variables from both the samples 
and the reference population, obtained from external sources, 
according to data from the 2010 IBGE Census, to adjust the 
distribution of the collected sample in the household survey to 
that found for the complete groups of the Brazilian population. 
The choice of variables used in the construction of weights 
took into consideration the characteristics of the excluded 
population to minimize the representation bias. In this sense, 
using the post-stratification weights, the laboratory sample 
becomes representative of the Brazilian adult population.28,29

The blood collected in the laboratory was centrifuged, 
and the serum and plasma samples were stored in a 
refrigerator at 4 ºC and analyzed by automated and 
regularly calibrated equipment. Among the collected exams, 
glycated hemoglobin (HbA1c) was collected in a tube with 
ethylenediaminetetraacetic acid (EDTA) and dosed by 
High Pressure Liquid Chromatography (HPLC). This study 
used the cutoff point established by the World Health 
Organization (WHO), while the American Diabetes Association 
recommended HbA1c≥6.5% for the diagnosis of diabetes 
mellitus (DM).29 Total cholesterol (TC) and high-density 
lipoprotein (HDL) were collected in a gel tube and the values 
for the Brazilian population were calculated.30

Blood pressure was measured after explanation of the 
procedure to the patient, who was supposed to rest for at least 
five minutes in a calm environment; not have a full stomach; 
not have practiced physical exercise for 60 to 90 minutes prior; 
not have ingested alcoholic beverages, coffee or food; not have 
smoked for 30 minutes prior; maintaining legs crossed, feet on 
the ground, back resting on a chair, relaxing and not speaking 
during the measurement.31 In total, three measurements were 
taken, with intervals of two minutes between each, using a 
calibrated mercury column sphygmomanometer. At the end, 
the three measurements were recorded as the definitive value 
for data analysis.

Smoking was evaluated through the following questions: “Are 
you or have you ever been a smoker, that is, have you smoked 
at least 100 cigarettes throughout your life?” and “How many 
cigarettes do you currently smoke per day?”

The scoring to estimate the overall CVR followed that 
proposed by Framingham20 and considered sex, age, TC and HDL 
cholesterol, treated and untreated blood pressure, smoking (yes 
or no), diabetes (yes or no). Separate calculations were performed 
for men and women. The specific risks were calculated by age 
and considered the frequency rates (FR) described below.20 
Individuals younger than 30 and older than 74 excluded from 
the analysis, maintaining the same age groups of the cohort used 
in the risk estimation.20 Likewise, individuals who declared that 
they had been diagnosed by a doctor with heart disease or stroke 
(also known as a cerebrovascular accident – CVA) were excluded 
from this analysis.

The scores considered that proposed by D’Agostino et al.,20 
detailed in another publication,20 and which was adopted in 
Brazil, in 2013, by the Brazilian Society of Cardiology, entitled 
the Global Risk Score (GRS).21 Age was self-reported by the 
participants and considered the following age ranges: 30–34, 
35–39, 40–44, 45–49, 50–54, 55–59, 60–64, 65–69, 70–74, 
75 and over. The male scores ranged from 0 to 15 points and 
the female scores ranged from 0 to 12 points.

Male smokers presented scores of 4 points, while female 
smokers presented scores of 3 points. Blood pressure (BP) 
attributed a differential score between those that were and 
those that were not undergoing drug treatment, considering 
the question: “Have you used any high blood pressure drugs in 
the last 15 days?”. The male score ranged from -2 to 3 (under 
treatment) and 0 to 4 (without treatment), and the female score 
ranged from -1 to 7 (under treatment) and -3 to 5 (without 
treatment).20 

Regarding laboratory exams, the cutoff points and estimation 
scores were:

a) Diabetes: hemoglobin was used (HbA1c<6.5% = 0 for 
both sexes; HbA1c≥6.5% men = 3 points, women = 4 points), 
or disease diagnosis by a doctor. 

b) CT:  For women: CT<160 mg/dl = 0 points, CT 160–199 
mg/dl = 1 point, CT≥200 -239 mg/dl = 3 points, CT≥240 -279 
mg/dl = 4 points, CT≥280 = 5 points). For men: CT<160 mg/dl 
= 0 points, CT 160–199 mg/dl = 1 point, CT≥200 -239 mg/dl = 
2 points, CT≥240 -279 mg/dl = 3 points, CT≥280 = 4 points).

c) HDL cholesterol for men (≥60 mg/dL= -2 points, HDL 
50–59 = -1 point, HDL 45–49= 0 points, 35–44= 1, <35 mg/
dL = 2 points). For women: ≥60 mg/dL = -2 points, HDL 
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50–59 mg/dL = -1 point, HDL 45–49 = 0 point, 35–44= 1, 
<35 mg/dL = 2 points).

The study estimated the overall GRS for men and women 
and the respective confidence intervals (95% CI). The analyses 
were carried out using Stata, version 13. According to the 
guidelines set forth by the Brazilian Society of Cardiology, the 
following cutoff points for cardiovascular risk over a 10-year 
period were used: a) low CVR <5%, intermediate CVR (5 to 
<20%) and high CVR (≥20%).21,32

The NHS questionnaire and the variables have been 
published in prior publications and greater details can be 
found in other publications.27 According to that set forth in the 
study protocol, all of the results of the exams were informed 
to the user by the laboratory in charge. In cases of abnormal 
results, the users were advised to seek out medical assistance 
in public health services. In cases of extreme risk, the users 
were contacted directly by the partner laboratory or by the 
Ministry of Health, attempting to provide immediate medical 
care assistance.28

It should also be noted that the NHS was approved by 
the National Ethics Commission on Research, logged under 
protocol number 328.159, on June 26, 2013. All individuals 
were consulted, their doubts clarified, and agreed to 
participate in this study.

Results
This study shows that 58.4% of women presented low 

cardiovascular risk (<5%); 32.9% intermediate GRS (5 to 
19%) and 8.7% high GRS (>=20%). The high GRS in women 
increased with age, from 0.1% in the 40–44-year-old group to 
9.3% in the 50–54-year-old group; 10.6% in the 55–59-year-
old group; 29% in the 60–64-year-old-group; 29.9% in the 
65–69-year-old group, and 38.4% in the 70–74-year-old 
group. The difference in the GRS according to years of 
education was nearly five-fold comparing the high level of 
education (12 years or more) with the low level of education 
(<8 years) (3.2%: 95% CI 2.4–4.4 versus 15.7%: 95% CI 
13.5–18.3). Those who had health insurance presented a 
lower GR, 5.4% (95% CI 3.9–7.3) versus 10.2% (95% CI 
8.8–11.8) of those who did not. Black women represented 
the largest proportion in the high-risk group (>=20%): 14.4% 
(95% CI 9.7–20.9), compared to white women, 7.3 (95% 
CI 5.8–9.1). The self-evaluation of bad health showed the 
largest difference among women, and presented a gradient, 
considering the following extremes: women who self-evaluate 
themselves as having good health, 2.9% (95% CI 1.3–3.6), and 
very bad health, 25.6% (12.7–45.0) (Table 1).

Among men, 36.5% presented low cardiovascular risk 
(<5%); 41.9% presented intermediate GRS (5 to 19%); and 
21.6%, high GRS (> 20%). The high GRS in men increased 
with age, from 1.0% in the 40–44-year-old group; 4.9% in the 
45–49-year-old group; 17.1% in the 50–54-year-old group, 
44.7% in the 55–59-year-old group; 61.5% in the 60–64-year-
old group; 78.2% in the 65–69-year-old group, 91.9% in the 
70–74-year-old and older group. The difference in the CVR, 
according to the level of education, was nearly twice as high, 
13.8% (12 years or more) and 29.8% (<8 years). No difference 
was identified in the GRS considering race and skin color, 

and having health insurance. The self-evaluation of health 
in men also presented a gradient: very good, 11.4% (95% CI 
8–15.9) and the self-evaluation of bad health, 39.1% (95% 
CI 28.8–50.4) (Table 2).

Figure 1 shows the proportional distribution of the 
Framingham model components, by risk groups, which 
contributed positively (greater than zero) to the total score. 
In the high risk among women, the indicators that most 
contributed to the GRS were: systolic blood pressure (97.7%), 
TC (91.3%), diabetes (62.8%), HDL cholesterol (60.6%) and 
smoking. In the high risk among men, the indicators that 
most contributed to the GRS were: TC (85%), systolic blood 
pressure (84.3%), HDL cholesterol (76.2%), smoking (39.9%) 
and diabetes (24.7%). 

Discussion
This study is the first national population-based study to 

estimate the GRS for the Brazilian adult population using 
laboratory data. For the calculation, algorithms were employed 
by D’Agostino et al.20 according to findings from the Framingham 
study. These models were estimated by mathematic functions to 
estimate the absolute risk of CVD in a 10-year period.20 A high 
GRS (>=20%) was found in nearly 8.7% of the women and 
nearly one fifth of the men. GRS increased with age, affecting 
approximately 40% of the women between 70 and 74 years 
of age and nearly all of the men in this age range. The risk 
quadrupled among women with low level of education and 
doubled among men. It is worth noting that there is a large 
concentration of individuals with GRS greater than 20% in the 
groups with low levels of education and older individuals. Part 
of this concentration may be an effect from the cohort, given 
that, on average, older individuals are less educated than the 
younger ones.33 An important portion of the concentration 
of the less educated individuals in the high-risk group can be 
explained by the more advanced age of the group and vice-
versa. Other analyses, which are not in the scope of this study, 
can separate the effects.

Only black women, compared to white women, represented 
a larger proportion in the high-risk group. What is surprising is 
the absence of a statistically significant race/color difference in 
the percentage of men with high GRS. It is likely that part of 
the differential potential by race has been captured by other 
correlated variables, such as age and level of education. In the 
sample, the white male population, as compared to the blacks 
and light-skinned blacks, show a greater concentration in older 
ages. Among women, the risk was higher among those that do 
not have health insurance and a dose-response gradient was 
also observed between CVR and the self-evaluation of health, 
reaching eight-fold higher levels between the very good and 
very bad evaluations, whereas among men this difference was 
approximately 3-fold higher. The factors that most frequently 
contributed to the high GRS were age, blood pressure and 
high cholesterol.

Various risk assessment calculations were developed to 
estimate the CVR according to the Framingham study findings. 
The current score was revised in 200820 and includes additional 
cardiovascular clinical parameters. Although this risk model 
provides an improved CVD estimate, it still faces some challenges 
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and underestimates the risk in women.21 The classification 
employed in this study used the Cox model and covariables, 
such as age, TC, HDL cholesterol, treated and untreated systolic 
blood pressure, antihypertensive medications, current smoking 
and the status of diabetes with the CVR calculation.20 The authors 
transformed the continuous variables into logarithms to improve 

the discrimination and calibration of the models and to minimize 
the influence of extreme observations.20

The algorithms were recommended by the Brazilian 
Society of Cardiology in the first version of the Brazilian 
Guidelines for Cardiovascular Disease Prevention21 and add 
advantages in the identification of the GRS, selecting priority 

Table 1 – Proportional distribution of the selected variable by cardiovascular risk groups, women, NHS 2013

Variable
Less than 10% Between 11% and 20% Greater than 20%

n % n % n %

Women 2092 58.4 (56.3;60.5) 1180 32.9 (31;35) 312 8.7 (7.6;9.9)

Age

30–34 564 100 0 - 0 -

35–39 482 94.1 (90.2;96.5) 30 5.8 (3.4;9.8) 0 0 (0;0.3)

40–44 404 84.9 (80.2;88.6) 72 15 (11.3;19.7) 1 0.1 (0;0.9)

45–49 353 70.3 (64.8;75.3) 147 29.3 (24.3;34.8) 2 0.4 (0.1;1.6)

50–54 161 39.2 (33.3;45.5) 211 51.4 (45.2;57.6) 38 9.3 (6.3;13.7)

55–59 87 22.1 (17.1;28) 265 67.3 (61;73) 42 10.6 (7.6;14.7)

60–64 28 9.3 (6.2;13.6) 186 61.7 (54.8;68.2) 87 29 (23;35.9)

65–69 12 4.5 (2.4;8.5) 172 65.5 (58.2;72.2) 79 29.9 (23.6;37.2)

70–74 2 1.5 (0.5;4.1) 98 60.2 (50.5;69.1) 63 38.4 (29.5;48.1)

Level of education

   0–8 years 572 40.2 (37.1;43.3) 628 44.1 (41;47.2) 224 15.7 (13.5;18.3)

   9 to 11 293 61.5 (55.3;67.3) 151 31.6 (26.1;37.7) 33 6.9 (4.5;10.4)

   12 and over 1227 72.9 (70;75.7) 401 23.8 (21.2;26.7) 54 3.2 (2.4;4.4)

Skin color

White 1003 58.3 (55;61.6) 591 34.4 (31.3;37.6) 125 7.3 (5.8;9.1)

Black 169 49.8 (42.7;56.9) 122 35.8 (29.4;42.7) 49 14.4 (9.7;20.9)

Light-skinned 
Black

891 60.1 (57.2;62.8) 457 30.8 (28.3;33.5) 135 9.1 (7.6;10.9)

Other 30 69.4 (49.1;84.2) 11 24.8 (11.4;45.7) 2 5.9 (2.2;14.8)

Region

North 150 61.8 (58.5;65) 63 29.5 (26.5;32.6) 12 8.7 (7;10.8)

Northeast 561 54.8 (52.1;57.4) 278 32.7 (30.3;35.2) 85 12.6 (11;14.4)

Southeast 910 49.9 (46.2;53.5) 578 36.3 (32.9;39.9) 152 13.8 (11.6;16.4)

South 308 50.7 (46.3;55) 177 36.1 (32.1;40.2) 46 13.3 (10.7;16.3)

Midwest 164 54.9 (50.3;59.5) 84 33.1 (28.9;37.5) 16 12 (9.4;15.2)

Health Insurance 0 (0;0)

No 1375 56 (53.5;58.4) 830 33.8 (31.5;36.2) 251 10.2 (8.8;11.8)

Yes 717 63.6 (59.6;67.4) 350 31.1 (27.4;35) 60 5.4 (3.9;7.3)

Self-evaluation 

Very good 313 73.4 (67;78.9) 102 23.8 (18.5;30) 12 2.9 (1.3;6)

Good 1188 67.3 (64.3;70.1) 500 28.3 (25,6;31.2) 78 4.4 (3.3;5.8)

Regular 504 44.3 (40.9;47.8) 469 41.2 (37.7;44.8) 165 14.5 (12.1;17.2)

Bad 69 33.1 (26;41.2) 94 45.1 (37.4;53.1) 45 21.7 (15.9;29)

Very bad 17 39.2 (24.5;56.2) 16 35.1 (22.6;50.2) 11 25.6 (12.7;45)

Source: National Health Survey, 2013.
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individuals for intervention, with multiple risk factors, avoiding 
the unnecessary identification of people with only one 
isolated risk.20 These estimations of global CVD support the 
identification of selected patients for prevention and treatment 
measures, making the measures cost-effective21 and useful for 
application in primary care.

The proposed algorithm is classified according to sex, 
increasing the risk score with increasing age, smoking habits, 
untreated BP and diabetes.20 Among women, the algorithm 
increases in post-menopause age ranges and raises the risk for 
such factors as smoking and diabetes. Despite the use of higher 
scores for women, the GRS was still twice as high among men.

Table 2 – Proportional distribution of selected variables by cardiovascular risk groups, men, NHS 2013

Variable
Less than 10% Between 11% and 20% Greater than 20%

n % n % n %

Men 950 36.5 (34.1;39.1) 1088 41.9 (39.4;44.4) 562 21.6 (19.7;23.6)

Age

30–34 390 96.4 (92.9;98.2) 15 3.6 (1.8;7.1) 0 –

35–39 342 84,5 (78.9;88.7) 63 15.5 (11.3;21.1) 0 –

40–44 139 38,2 (31.8;45) 221 60.8 (53.9;67.2) 4 1 (0.4;2.4)

45–49 63 18.7 (13.9;24.6) 258 76.4 (70.2;81.7) 16 4.9 (2.7;8.5)

50–54 17 5.1 (3;8.6) 250 77.7 (71.7;82.7) 55 17.1 (12.7;22.8)

55–59 0 – 142 55.3 (47.4;62.9) 115 44.7 (37.1;52.6)

60–64 0 – 99 38.5 (31.3;46.2) 158 61.5 (53.8;68.7)

65–69 0 – 33 21.8 (15.7;29.4) 118 78.2 (70.6;84.3)

70–74 0 – 8 8.1 (4.2;15.2) 95 91.9 (84.8;95.8)

Level of education

0–8 years 237 21.8 (19.1;24.8) 525 48.4 (44.8;51.9) 324 29.8 (26.8;33.1)

9 to 11 163 41.8 (35.1;48.8) 145 37.1 (30.7;44) 82 21.1 (16.2;27)

12 and over 550 48.9 (44.8;53.1) 418 37.2 (33.3;41.3) 155 13.8 (11.4;16.7)

Skin color

White 408 33.5 (29.8;37.5) 532 43.7 (39.8;47.7) 277 22.8 (19.8;26.1)

Black 92 34 (26.8;42.1) 129 47.9 (39.6;56.3) 49 18.1 (12.7;25)

Light–Skinned 
black

441 40.5 (36.8;44.2) 415 38.2 (34.8;41.6) 233 21.4 (18.8;24.3)

Other 10 41.1 (23.1;61.9) 12 47.4 (27;68.7) 3 11.5 (4.9;24.7)

Region

North 70 39.7 (35.7;43.7) 78 44.3 (40.3;48.3) 28 16.1 (13.4;19.2)

Northeast 274 40.2 (36.9;43.6) 283 41.6 (38.4;45) 124 18.2 (15.7;20.9)

Southeast 391 34.2 (29.6;39.2) 463 40.5 (35.8;45.4) 288 25.2 (21.6;29.3)

South 143 3.,9 (30.3;42) 170 42.9 (37.2;48.8) 84 21.2 (17.1;25.9)

Midwest 72 35.8 (30;41.9) 93 45.9 (40.1;51.8) 37 18.3 (14.4;23)

Health insurance

No 649 34.9 (32.1;37.8) 790 42.6 (39.7;45.4) 418 22.5 (20.3;24.9)

Yes 302 40.6 (35.5;45.9) 298 40.1 (35.1;45.3) 143 19.3 (15.7;23.5)

Self–evaluation 

Very good 210 52.8 (45.7;59.8) 143 35.8 (29.5;42.7) 45 11.4 (8;15.9)

Good 566 41 (37.5;44.6) 562 40.7 (37.3;44.2) 254 18.4 (15.9;21.1)

Regular 159 22.7 (19.2;26.7) 323 46.2 (41.6;50.8) 218 31.1 (27.1;35.4)

Bad 13 13.3 (8.4;20.5) 46 47.6 (36.3;59.2) 37 39.1 (28.8;50.4)

Very bad 2 7.6 (2.2;22.7) 14 61.3 (39.1;79.7) 7 31.1 (14.7;54.2)

Source: National Health Survey, 2013.
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In Brazil, some studies measured the CVR among adults 
and the elderly, employing the Framingham calculation,34 as 
seen in the Bambuí cohort.  Adults (n=547, 30–59 years of 
age) and the entire elderly population (n=1165, 60–74 years 
of age) were analyzed, and the CVR among the elderly was 

found in 56% of the men and 21% of the women.35 Another 
national study, which evaluated approximately 15,000 
individuals who received medical care in the check-up 
service of the Preventive Medical Center of the Israelita Albert 
Einstein Hospital between 2009 and 2015, also identified 

Figure 1 – Proportional distribution of the components of the Framingham model by high, intermediate, and low-risk groups, respectively, by sex, NHS 
2013. Source: National Health Survey, 2013
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similar proportions. High CVR in women was 12.3% and in 
men was 40.1%.23

The higher CVR in men reflects the presence of less healthy 
lifestyles, such as smoking, improper diet, alcohol consumption, 
infrequent search for health services, non-use of medications, 
which has been documented in a number of other national 
studies.35-37

The increase in risk with age has been attributed to 
aging, increase in BP, which can affect 60% of the elderly, 
according to data from the NHS.31 The explanations 
would be the inherent changes that come with aging, 
including  hardening of the arteries, greater peripheral 
vascular resistance and comorbidit ies among the 
elderly.21,38-40

In the case of women, the rise in GRS in the post-menopause 
age range results from the loss of the hormone prevention effect 
in this stage of life. The increase in hypertension in women has 
been described by the growth of central obesity with the increase 
in age.31,40

A wide range of studies have also indicated that detection, 
treatment and control of high blood pressure are crucial to reduce 
the incidence of cardiovascular events.41 The Framingham study 
pointed out that high blood pressure increases the chance of 
cardiovascular events, which is even higher in the absence of 
treatment.

The GRS increases with smoking,9,21 which is highly 
documented in the literature, including in the Framingham 
studies.20,22 The cardiovascular guidelines highly recommend that 
the patient stop smoking as a priority measure in the secondary 
prevention of cardiovascular diseases and other untreated 
cardiovascular diseases.21 

Individuals who self-perceive their own health as bad or very 
bad presented CVR almost eight times higher among women 
and three times higher among men. The self-evaluation of health 
constitutes an excellent predictor of mortality and severe events, 
both in international42 and in national events.43 This is due to the 
individual’s own risk perception, brought about by the symptoms, 
lifestyle changes due to the disease, greater frequency of visits to 
healthcare services, doctor’s appointments, use of medications 
and the limitation of daily activities.43 

This study highlights a greater GRS in individuals with low level 
of education, which has been identified in other international44 
and national studies, such as ELSA-Brasil.45 The socioeconomic 
adversities have a strong association with morbidity and mortality 
through CVD,46 subclinical atherosclerosis, worse manifestations 
such as metabolic indicators47 a consequence of socioeconomic 
disadvantages, adversities in childhood,45 worse access to 
healthcare services, and health promotion and prevention 
practices.48 In this sense, the results reinforce the importance of 
taking into consideration socioeconomic variables in the planning 
of public policies for CVD prevention.

The limitations of this study include the use of algorithms 
from the study conducted by Framingham. Since Framingham’s 
studies were conducted many decades ago, CVD risks may 
have changed, and the study findings do not necessarily reflect 
what occurs in other populations as regards ethnic and cultural 
differences and others.22 Another limitation consists of the non-
inclusion of other risk factors in the calculation, such as diet, body 

weight and physical exercise; clinical conditions; and the use of 
medication to control cholesterol.21,24 As this is a cross-sectional 
design, it was also impossible to follow up on future outcomes, 
as it occurs in longitudinal studies. The laboratorial base used in 
this study presented sample losses, which were minimized by the 
weighting used; however, the bias may not have been corrected, 
thus making the estimations subject to review in future studies.

In Brazil, the longitudinal study of adult health (ELSA-Brasil), 
using different calculations, calculated CVR over a 10–year period 
in 6.9% and 7.6%.42 These different classifications highlight the 
need, in future studies, to explore other CVR classifications, 
including in the scores of other risk factors, such as: abdominal 
obesity, improper diet, and a lack of physical activity.21,49

The CVR calculations have been widely used to identify at-
risk populations and those that should be the target of health 
promotion, prevention and treatment measures. The protocols 
can vary according to the consensus of the specialists, but in all of 
these, a healthy diet is recommended, including the consumption 
of fruits and vegetables; reduction of salt, fat and sugar; stopping 
smoking, doctor’s advice or medical treatment, as needed; 
reduction in alcohol consumption; physical exercise; approaches 
toward obesity and overweight; non-drug treatments combined 
with medications for patients with hypertension, diabetes, 
high cholesterol; and other changes, depending on specific 
characteristics.21 These approaches should be monitored, defining 
the therapeutic target and monitoring the evolution.

Conclusion
This study identified the GRS over a 10–year period in the 

Brazilian adult population, with an estimated risk of 8.7% among 
women and 21.6% among men. Individuals with a high CVR 
require more aggressive changes in their risk factors.21 The GRS 
can still be used to monitor the progress of patients in treatment 
and improve their risk scores. These data highlight the need for 
advances in preventive actions, primarily guiding population 
strategies in the search for high-risk populations, which, in general, 
include medication and non-medication approaches.

Authors’ contributions
Conception and design of research, Analysis and interpretation 

data and Critical revision of the manuscript for content: Malta DC, 
Pinheiro PC, Teixeira RA, Machado IE, Santos FM, Ribeiro AL; 
Obtaining data and Writing the manuscript: Malta DC, Pinheiro 
PC; Statistical analysis: Pinheiro PC, Teixeira RA; Obtaining 
financing: Malta DC.

Potential Conflict of Interest
No potential conflict of interest relevant to this article was 

reported. 

Sources of Funding 
This study was funded by Ministério da Saúde TED 148/2018. 

Study Association 
This study is not associated with any thesis or dissertation work.

429



Original Article

Malta et al.
Cardiovascular Risk in the Brazilian Population

Arq Bras Cardiol. 2021; 116(3):423-431

1. World Health Organization. (WHO) Cardiovascular diseases: Key facts. [Cited 
in 2019 Nov 29]. Available from: https://www.who.int/news-room/fact-sheets/
detail/cardiovascular-diseases(cvds) 

2. World Health Organization. (WHO). Global Action Plan for the 
Prevention and Control of NCDs 2013-2020. Geneva;2013. [Cited in 
2020 Dec 12] Available from: https://apps.who.int/iris/bitstream/
handle/10665/94384/9789241506236_eng.pdf;jsessionid=7D8D7B3F7D
A6CDB169FB625F0F71BBCA?sequence=1. 

3. World Health Organization. (WHO). Global Health Estimates 2016: Disease 
burden by Cause, Age, Sex, by Country and by Region, 2000-2016. Geneva; 
2018.[Cited in 2020 Dec 12] Available from: http://www.who.int/healthinfo/
global_burden_disease/estimates/en/index1.html.

4. Malta DC, Santos NB, Perillo RD, Szwarcwald CL. Prevalence of high blood pressure 
measured in the Brazilian population, National Health Survey, 2013. Sao Paulo Med 
J. 2016, 134(2):163-70. [Cited in 2020 Dec 12]  Available from: http://www.scielo.
br/scielo.php?script=sci_arttext&pid=S151631802016000200163&lng=en.

5. Nascimento BR, Brant LCC, Oliveira GMM, Malachias MVB, Reis GMA, 
Teixeira RA, et al. Epidemiologia das Doenças Cardiovasculares em Países 
de Língua Portuguesa: Dados do “Global Burden of Disease”, 1990 a 
2016. Arq Bras Cardiol.  2018; 110(6):500-11. [Citado em 2020 13 Jun]  
Disponível em: http://www.scielo.br/scielo.php?script=sci_arttext&pid
=S0066782X2018000600500&lng=en. 

6. Guimarães RM, Andrade SSCA, Machado EL, Bahia CA, Oliveira MM, 
Jacques FVL. Diferenças regionais na transição da mortalidade por doenças 
cardiovasculares no Brasil, 1980 a 2012. Rev Panam Salud Publica. 2015, 
37(2): 83-9. 

7. Dawber, TR. The Framingham study. The epidemiologic of atherosclerotic 
disease. Cambridge: Harvard University Press; 1980. 

8. Chobanian AV, Bakris GL, Black HR, Cushman WC, Green LA, Izzo JLJr, 
et al. The Seventh Report of the Joint National Committee on Prevention, 
Detection,Evaluation, and Treatment of High Blood Pressure. JAMA. 2003; 
289(19):2560-72.

9. National Institutes of Health National Heart, Lung, and Blood Institute. 
National cholesterol education program. Detection, Evaluation, and 
Treatment of High Blood Cholesterol in Adults (Adult Treatment Panel III): 
Final Report. NIH, 2002.

10. Jackson R, Barham P, Bills J, Birch T, McLennan L, MacMahon S, et al. 
Management of raised blood pressure in New Zealand: a discussion 
document. BMJ. 1993; 307(6896):107-10.

11. Jackson R. Updated New Zealand cardiovascular disease risk-benefit 
prediction guide. BMJ. 2000; 320(7236): 709-710.

12. American Medical Association. Executive summary of the Third Report 
of The National Cholesterol Education Program (NCEP) Expert Panel on 
Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults 
(Adult Treatment Panel III). JAMA. 2001;285(19):2486-2497. 

13. Ridker PM, Buring JE, Rifai N, Cook NR. Development and validation of 
improved algorithms for the assessment of global cardiovascular risk in 
women: the Reynolds risk score. JAMA. 2007; 297:611-9.

14. D’Agostino S, Grundy S, Sullivan LM, Wilson P, for the CHD Risk Prediction 
Group. Validation of the Framingham coronary heart disease prediction 
scores: results of a multiple ethnic groups investigation. JAMA. 2001; 
286:180-7.

15. Liu J, Hong Y, D’Agostino RB Sr, Wu Z, Wang W, Sun J, et al. Predictive value 
for the Chinese population of the Framingham CHD risk assessment tool 
compared with the Chinese Multi- Provincial Cohort Study. JAMA. 2004; 
291(21):2591-9.

16. Marrugat J, D’Agostino R, Sullivan L, Elosua R, Wilson P, Ordovas J, et al. 
An adaptation of the Framingham coronary heart disease risk function 
to European Mediterranean areas. J Epidemiol Community Health. 
2003;57(8): 634-8.

17. Assmann G, Cullen P, Schulte H. Simple scoring scheme for calculating the risk 
of acute coronary events based on the 10-year follow-up of the Prospective 
Cardiovascular Munster (PROCAM) Study. Circulation. 2002;105(3):310-5.

18. Ferrario M, Chiodini P, Chambless LE, Cesana G, Vanuzzo D, Panico S, et 
al. Prediction of coronary events in a low incidence population: assessing 
accuracy of the CUORE Cohort Study prediction equation. Int J Epidemiol. 
2005; 34(2):413-21.

19. Zhang XF, Attia J, D’Este C, Yu XH, Wu XG. A risk score predicted coronary heart 
disease and stroke in a Chinese cohort. J Clin Epidemiol. 2005; 58(9):951-8.

20. D’Agostino RB, Vasan RS, Pencina MJ, Wolf PA, Cobain M, Massaro JM, et al. 
General cardiovascular risk profile for use in primary care: the Framingham 
Heart Study. Circulation. 2008; 117(6):743-53.

21. Simão AF, Precoma DB, Andrade JP, Correa FH, Saraiva JF, Oliveira GM, et 
al; Sociedade Brasileira de Cardiologia. I Diretriz brasileira para prevenção 
cardiovascular. Arq Bras Cardiol. 2013;101(Supl 2):1-63.

22. Lotufo P. O escore de risco de Framingham para doenças cardiovasculares. 
Rev. Med. 2008;87(4):232-7. Disponível em: http://www.revistas.usp.br/
revistadc/article/view/59084.

23. Cesena FHY, Laurinavicius AG, Valente VA, Conceição RD, Santos RD, 
Bittencourt MS. Estratificação de Risco Cardiovascular e Elegibilidade para 
Estatina com Base na Diretriz Brasileira vs. Norte-Americana para Manejo do 
Colesterol. Arq. Bras. Cardiol. 2017;108(6):508-17. Disponível em: http://
www.scielo.br/scielo.php?script=sci_arttext&pid=S0066782X201700060
0508&lng=en.

24. Bittencourt MS, Staniak HL, Pereira AC, Santos IS, Duncan BB, Santos 
RD, et al. Implications of the New US Cholesterol Guidelines in the 
Brazilian Longitudinal Study of Adult Health (ELSA-Brazil). Clin Cardiol. 
2016;39(4):215-22.

25. Instituto Brasileiro de Geografia e Estatística. Ministério do Planejamento, 
Orçamento e Gestão. Pesquisa Nacional de Saúde: 2013. Percepção do 
estado de saúde, estilos de vida e doenças crônicas. Brasil, grandes regiões e 
unidades da federação. Rio de Janeiro; 2014. Disponível em: ftp://ftp.ibge.
gov.br/PNS/2013/pns2013.pdf. 

26. Souza-Júnior PRB, Freitas MPS, Antonaci GA, Szwarcwald CL. Desenho da 
amostra da Pesquisa Nacional de Saúde. Epidemiol. Serv. Saúde. 2015; 24(2): 
207-16. Disponível em: http://www.scielo.br/scielo.php?script=sci_arttext&
pid=S223796222015000200207&lng=en.

27. Szwarcwald CL, Malta DC, Pereira CA, Vieira MLFP, Conde WL, Souza Júnior 
PRB, et al. Pesquisa Nacional de Saúde no Brasil: concepção e metodologia 
de aplicação. Cien Saude Colet. 2014;19(2):333-42. 

28. Szwarcwald CL, Malta DC, Souza Júnior PRB, Almeida WS, Damacena 
GN, Pereira CA, et al. Exames laboratoriais da Pesquisa Nacional de Saúde: 
metodologia de amostragem, coleta e análise dos dados. Rev Bras Epidemiol 
2019; 22 (Supl 2): E190004.SUPL.2. Disponível em: http://www.scielo.br/
scielo.php?script=sci_arttext&pid=S1415790X2019000300402&lng=en.

29. Malta DC, Duncan BB, Schmidt MI, Machado ÍE, Silva AG, Bernal RTI, 
et al . Prevalência de diabetes mellitus determinada pela hemoglobina 
glicada na população adulta brasileira, Pesquisa Nacional de Saúde. Rev 
BrasEpidemiol. 2019; 22(Supl 2): E190006.SUPL.2. Disponível em: http://
www.scielo.br/scielo.php?script=sci_arttext&pid=S1415790X201900030
0408&lng=en.

30. Malta DC, Szwarcwald CL, Machado ÍE, Pereira CA, Figueiredo AW, Sá 
ACMGN, et al . Prevalência de colesterol total e frações alterados na população 
adulta brasileira: Pesquisa Nacional de Saúde. Rev Bras. Epidemiol.  2019;  
22(Supl 2): E190005.SUPL.2. Disponível em: http://www.scielo.br/scielo.
php?script=sci_arttext&pid=S1415790X2019000300412&lng=en.

31. Malta DC, Santos NB, Perillo RD, Szwarcwald CL. Prevalence of high blood 
pressure measured in the Brazilian population, National Health Survey, 
2013. Sao Paulo Med. J. 2016; 134(2):163-70. Disponível em: http://www.
scielo.br/scielo.php?script=sci_arttext&pid=S151631802016000200163
&lng=en.

References

430

https://apps.who.int/iris/bitstream/handle/10665/94384/9789241506236_eng.pdf;jsessionid=7D8D7B3F7DA6CDB169FB625F0F71BBCA?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/94384/9789241506236_eng.pdf;jsessionid=7D8D7B3F7DA6CDB169FB625F0F71BBCA?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/94384/9789241506236_eng.pdf;jsessionid=7D8D7B3F7DA6CDB169FB625F0F71BBCA?sequence=1
http://www.who.int/healthinfo/global_burden_disease/estimates/en/index1.html
http://www.who.int/healthinfo/global_burden_disease/estimates/en/index1.html
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S151631802016000200163&lng=en
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S151631802016000200163&lng=en
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0066782X2018000600500&lng=en
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0066782X2018000600500&lng=en
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1117717/
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0066-782X2017000600508&lng=en
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0066-782X2017000600508&lng=en
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0066-782X2017000600508&lng=en
ftp://ftp.ibge.gov.br/PNS/2013/pns2013.pdf
ftp://ftp.ibge.gov.br/PNS/2013/pns2013.pdf
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S223796222015000200207&lng=en
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S223796222015000200207&lng=en
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1415790X2019000300402&lng=en
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1415790X2019000300402&lng=en
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1415790X2019000300408&lng=en
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1415790X2019000300408&lng=en
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1415790X2019000300408&lng=en
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S151631802016000200163&lng=en
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S151631802016000200163&lng=en
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S151631802016000200163&lng=en


Original Article

Malta et al.
Cardiovascular Risk in the Brazilian Population

Arq Bras Cardiol. 2021; 116(3):423-431

This is an open-access article distributed under the terms of the Creative Commons Attribution License

32. Mosca L, Benjamin EJ, Berra K, Bezanson JL, Dolor RJ, Lloyd-Jones DM, et al. 
Effectiveness-based guidelines for the prevention of cardiovascular disease 
in women - 2010 update. A guideline from the American Heart Association. 
Circulation. 2011;123(22):1243-62.

 33. Instituto Brasileiro de Geografia e Estatística.  (IBGE) Pesquisa Nacional por 
Amostra de Domicílios . Educação. Rio de Janeiro ;2017-2018. 

34. Wilson PW, D’Agostino RB, Levy D, Belanger AM, Silbershatz H, Kannel WB. 
Prediction of coronary heart disease using risk factor categories. Circulation 
1998; 97:1837-47.

35. Barreto SM, Passos VMA, Cardoso ARA, Lima-Costa MF. Quantifying the risk 
of coronary artery disease in a community: The Bambuí Project. Arq. Bras. 
Cardiol; 2003  Dec;81(6):556-61.

36. Lima-Costa MF, Peixoto SV, Firmo JOA. Validade da hipertensão arterial auto-
referida e seus determinantes (projeto Bambuí). Rev. Saúde Pública. 2004;  
38(5):637-42. Disponível em: http://www.scielo.br/scielo.php?script=sci_
arttext&pid=S003489102004000500004&lng=en.

37. Malta DC, Stopa SR, Szwarcwald CL, Gomes NL, Silva Júnior JB, Reis AAC. A 
vigilância e o monitoramento das principais doenças crônicas não transmissíveis 
no Brasil - Pesquisa Nacional de Saúde, 2013. Rev Bras Epidemiol.  2015 ;  
18(Supl 2):3-16. Disponível em: http://www.scielo.br/scielo.php?script=sci_ar
ttext&pid=S1415790X2015000600003&lng=en. 

38. Malta DC, Moura L, Prado RR, Escalante JC, Schmidt MI, Duncan BB. 
Mortalidade por doenças crônicas não transmissíveis no Brasil e suas regiões, 
2000 a 2011. Epidemiol Serv Saúde. 2014;23(4):599-608. Disponível em: http://
www.scielo.br/scielo.php?script=sci_arttext&pid=S22379622201400040059
9&lng=en. 

39. Lessa Í, Magalhães L, Araújo MJ, Almeida FN, Aquino E, Oliveira MMC. 
Hipertensão arterial na população adulta de Salvador (BA) - Brasil. Arq. Bras. 
Cardiol. 2006; 87(6):747-56. Disponível em: http://www.scielo.br/scielo.
php?script=sci_arttext&pid=S0066782X2006001900011&lng=en.

40. Barreto SM, Passos VMA, Firmo JOA, Guerra HL, Vidigal PG, Lima-Costa MFF. 
Hypertension and clustering of cardiovascular risk factors in a community in 
Southeast Brazil: the Bambuí Health and Ageing Study. Arq. Bras. Cardiol.  

2001; 77(6):576-81. Disponível em: http://www.scielo.br/scielo.php?script=sci_
arttext&pid=S0066782X2001001200008&lng=en.

41. Cesarino CB, Cipullo JP, Martin JFV, Ciorlia LA, Godoy MRP, Cordeiro JA, et al. 
Prevalência e fatores sociodemográficos em hipertensos de São José do Rio 
Preto. Arq Bras Cardiol. 2008;91(1):31-5. 

42. Molarius A, Berglund K, Eriksson C, Lambe M, Nordström E, Eriksson HG, et al. 
Socioeconomic conditions, lifestyle factors, and self-rated health among men 
and women in Sweden. Eur J Public Health. 2006;17(2):125-33. 

43. Barros MBA, Zanchetta LM, Moura EC, Malta DC. Auto-avaliação da saúde e 
fatores associados, Brasil, 2006. Rev. Saúde Pública. 2009;  43( Suppl 2 ): 27-37. 
Disponível em: http://www.scielo.br/scielo.php?script=sci_arttext&pid=S003
489102009000900005&lng=en.   

44. Karlamangla AS, Merkin SS, Crimmins EM, Seeman TE. Socioeconomic and 
ethnic disparities in cardiovascular risk in the United States, 2001–2006. Ann 
Epidemiol.2010; 20(8):617–28 

45. de Sousa AL, Camelo LV, Reis RC, Santos IS,  Ribeiro AL,  GiattiL,   Barreto SM. 
Life course socioeconomic adversities and 10-year risk of cardiovascular disease: 
cross-sectional analysis of the Brazilian Longitudinal Study of Adult Health Dayse 
Rodrigues . International Journal of Public Health.2017;62(2):281-92. 

46. Harper S, Lynch J, Smith GD. Social determinants and the decline of 
cardiovascular diseases: understanding the links. Annu Rev Public Health.2011; 
32:39–69. 

47. Camelo LV, Giatti L, Chor D, Griep RH, Benseñor IM, Santos IS, Kawachi I, Barreto 
SM (2015) Associations of life course socioeconomic position and job stress with 
carotid intima-media thickness. The Brazilian Longitudinal Study of Adult Health 
(ELSA-Brasil). Soc Sci Med .2015;141:91–9

48. Gonçalves RPF, Haikal DSA, Freitas MIF, Machado ÍE, Malta DC. Diagnóstico 
médico autorreferido de doença cardíaca e fatores de risco associados: Pesquisa 
Nacional de Saúde. Rev Bras Epidemiol.  2019 ;  22( Suppl 2 ): E190016.SUPL.2. 

49. Bittencourt MS, Staniak HL, Pereira AC, Santos IS, Duncan BB, Santos RD, et al. 
Implications of the new US cholesterol guidelines in the Brazilian Longitudinal 
Study of Adult Health (ELSA-Brasil). Clin Cardiol. 2016 ; 39( 4): 215-22. 

431

http://www.scielo.br/scielo.php?script=sci_arttext&pid=S003489102004000500004&lng=en
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S003489102004000500004&lng=en
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0066782X2006001900011&lng=en
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0066782X2006001900011&lng=en
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0066782X2001001200008&lng=en
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0066782X2001001200008&lng=en
https://link-springer-com.ez27.periodicos.capes.gov.br/journal/38

