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ABSTRACT
Background: Primary prevention of cardiovascular disease (CVD) remains a major 
challenge, especially in communities of low- and middle-income countries with poor 
medical assistance influenced by distinct local, financial, infrastructural, and resource-
related factors.

Objective: This a community-based study aimed to determine the proportion and 
prevalence of uncontrolled cardiovascular risk factors (CRF) in Brazilian communities.

Methods: The EPICO study was an observational, cross-sectional, and community 
clinic-based study. Subjects were living in Brazilian communities and were of both 
sexes and ≥18 years old, without a history of a stroke or myocardial infarction but 
presenting at least one of the following cardiovascular risk factors: hypertension, 
diabetes mellitus and hypercholesterolemia. The study was carried out in Brazil, 
including 322 basic health units (BHU) in 32 cities.

Results: A total of 7,724 subjects with at least one CRF were evaluated, and one clinical 
visit was performed. Mean age was 59.2 years-old (53.7% were >60 years old). A total 
of 66.7% were women. Of the total, 96.2% had hypertension, 78.8% had diabetes 
mellitus type II, 71.1% had dyslipidemia, and 76.6% of patients were overweight/obese. 
Controlled hypertension (defined by <130/80 mmHg or <140/90 mmHg) was observed 
in 34.9% and 55.5% patients among respective criteria, the rates of controlled blood 
glucose in patients taking antidiabetic medications was 29.5%, and among those with 
documented dyslipidemia who received any lipid-lowering medication, only 13.9% had 
LDL-c on target. For patients presenting three CRF less than 1.9% had LDL-c < 100 mg/dL 
once their BP and blood glucose were on target. High education level as associated with 
blood pressure (BP) target of less than 130 / 80mm Hg. The glucose and LDL-c levels on 
target were associated with the presence of hypertension and diabetes mellitus.

Conclusion: In Brazilian community clinics, regarding most patients in primary 
prevention, the CRF such as BP, blood glucose, and lipid levels are poorly controlled, 
with a majority of patients not achieving guidelines/recommendations.
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1. INTRODUCTION
Primary prevention of cardiovascular disease (CVD) remains a major challenge, especially in 
communities with poor access to medical assistance influenced by distinct local, financial, 
infrastructural, and resource-related factors [1]. The major risk factors for atherosclerosis, 
including hypertension, diabetes mellitus, and dyslipidemia, remain emerging public health 
problems globally, particularly in low- and middle-income countries with many people living 
in communities [2].

Randomized, controlled trials have shown that pharmacological and non-pharmacological 
therapies focusing on arterial hypertension, dyslipidemia, or diabetes may prevent cardiovascular 
events. However, in real-world clinical practice, patients have multiple uncontrolled risk factors 
requiring combined interventions [3, 4]. Therefore, more effort is necessary to improve the 
primary prevention of cardiovascular events. Efficient risk-factor control has recently been 
examined in large registry studies in different countries and has shown great potential to 
reduce cardiovascular events [5].

Brazil has many family health strategies, consisting of a physician, nurses, and community 
health workers, taking care of its communities. These basic health care units provide medical 
assistance for non-communicable and infectious diseases, especially hypertension and 
diabetes mellitus through the HiperDia program [6].

This community clinic-based study aimed to determine the proportion and prevalence of 
uncontrolled CVD risk factors in Brazilian community clinics.

2. METHODS
2.1 STUDY DESIGN

The Epidemiological Information Study of Communities (EPICO) was an observational, cross-
sectional, community clinic-based study to evaluate the management of cardiovascular risk factors 
(CRFs) for primary CVD prevention among subjects living in Brazilian communities. The study was 
carried out in Brazil, including 322 basic health units (BHUs) in 32 cities of the state of São Paulo.

2.2 STUDY POPULATION

The study included subjects of both sexes who were 18 years or older; had no history of a 
stroke or myocardial infarction but previously presented at least one of the following CRFs: 
hypertension, type 2 diabetes, or dyslipidemia (definitions are provided in the next section) as 
confirmed by BHU medical staff; and were included in any local program for CRF control.

The subjects were invited to community clinics and interviewed by the local medical staff as per 
protocol training. Laboratory data were collected from medical records from the last 6 months 
before the interview.

2.3 STUDY PROCEDURES AND DATA COLLECTION

After inviting the patients in the community around the BHU for clinical and physical 
examinations, data were collected by a trained nurse and medical staff. Data on the medical 
diagnosis, treatments, laboratory results, and lifestyle of subjects with at least one CRF were 
collected via interviews.

Lifestyle habits (smoking, physical activity, and eating habits) were evaluated in the interviews. 
Smoking habits were defined as self-reported smoking, former smoking (at least 1 year without 
smoking), or never smoking. Physical inactivity was defined as less than 150 minutes per week 
of moderate-intensity activity or 75 minutes per week of high-intensity activity. The physical 
activity target was defined as moderate physical activity for at least 30 minutes, on average, 
five times a week. Fruit and vegetable consumptions were defined as daily consumption for a 
minimum of 6 days a week.

Anthropometric evaluations were performed through measurements of height and weight to 
define the body mass index (BMI). Overweight was defined as a BMI ≥ 25 and < 30 kg/m² 
and obesity as a BMI ≥ 30 kg/m². Waist circumference was measured using an inelastic tape 
placed horizontally in the mid-axillary line midway between the lowest rim of the rib cage and 
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the tip of the hip bone, with the patient standing. Abdominal obesity was defined as a waist 
circumference of ≥ 88 cm for women and ≥ 102 cm for men [7].

Blood pressure (BP) was measured three times during the clinical visit of the study using an 
aneroid sphygmomanometer, with the arm’s cuff adjusted for size and shape. All measurements 
were performed by trained physicians at the BHU. Uncontrolled BP was defined by two criteria: 
systolic BP (SBP) ≥ 130 mmHg or ≥ 140 mmHg and/or diastolic BP (DBP) ≥ 80 mmHg or 90 
mmHg, based on the guidelines of the American Heart Association [8] and the European 
Society of Cardiology/European Society of Hypertension [9].

Laboratory data were collected from medical records from the past 6 months. Low-density 
lipoprotein-cholesterol (LDL-c), high-density lipoprotein-cholesterol (HDL-c), total cholesterol, 
and triglycerides were used to evaluate dyslipidemia. The level of LDL-c was calculated using 
Friedewald’s formula when triglycerides were < 400 mg/dL [10]. Blood glucose analyses were 
performed using an automated enzymatic test. The certifications for Good Clinical Laboratory 
Practices of the laboratories used for biochemistry analyses in the study were noted. Data 
derived from uncertified laboratories were excluded.

2.4 DATA MANAGEMENT

All data were collected by BHU professionals trained in CRF studies, and the results were 
sent to a core unit at the Research Center of the Cardiology Society of the State of São Paulo 
(SOCESP) to be reviewed for completeness, consistency, and accuracy and for recording under 
the coordination of the SOCESP. The Research Center of the SOCESP provided training for data 
collection and revision before receiving the data.

2.5 MEDICATION USE

The interviews collected information on the use of cardiovascular medications, including beta-
blockers, angiotensin-converting enzyme inhibitors (ACEIs), angiotensin II receptor blockers 
(ARBs), calcium channel blockers, diuretics, statins, insulin, and oral antidiabetics. The generic 
names of the pharmacological therapies were recorded.

2.6 OUTCOME MEASURES

Outcomes were measured as the proportion of patients showing adequate CRF control based 
on the following criteria: BMI < 25, non-somoking, Controlleed LDL-c levels [11, 12], controlled 
blood glucose (<115mg/dL) [13], SBP and DBP <130/80mm Hg and <140/90 mm Hg [14, 15], 
and medication use for the treatment of elevated BP, lipids, and glucose.

2.7 STATISTICAL ANALYSIS

Descriptive statistics were used to estimate the prevalence rates of CRFs and medication use 
at the interview and clinical examinations. The patients’ demographics, risk factor profiles, and 
treatments were described according to unweighted means, standard deviations, and proportions. 
Prevalence stratified by sex and age (< 60 vs. ≥ 60 years) was compared using Fisher’s exact test. 
Variables with a statistical significance level of P < 0.10 in univariate logistic regression or with 
clinical importance, including age ≥ 60 years, sex, hypertension, diabetes, hypercholesterolemia, 
obesity, smoking, total household income, and education levels were included in the forward 
logistic multivariate regression analysis. Crude and adjusted odds ratios (OR) and their respective 
95% confidence intervals (CI) were calculated and reported. A P-value < 0.05 was considered 
to indicate statistical significance, and all analyses were two-tailed. All statistical analyses were 
performed using IBM SPSS Statistics 24.0 software (SPSS 24.0, Chicago, USA).

2.8 ETHICAL CONSIDERATIONS

The study was approved by the Brazilian Health Regulatory Agency, The National Research 
Ethics Commission (CONEP), and all local ethics committees in the participating cities. Written 
informed consent was obtained from each patient or their legal representative before clinical 
examinations and interviews.
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3. RESULTS
3.1 POPULATION CHARACTERISTICS

A total of 7,724 subjects with at least one CVD risk factor were interviewed, and clinical visits 
were evaluated in the BHU. The subjects’ mean (min-max) age was 59.2 (range 18 to 94) years, 
and 53.7% were aged 60 years or older. A total of 66.7% were women; of the subjects, 96.2% 
had hypertension, 78.8% had diabetes mellitus type II, and 71.1% had dyslipidemia previously 
documented in medical records. The prevalence of physical inactivity was 54.3% and that of 
moderate physical activity (30 minutes or more, three times a week on average) was 13.0% 
(Table 1).

VARIABLES ALL SUBJECTS
(7724)

MEN
(2553)

WOMEN
(5153)

P-VALUE

Age, mean (min-max) 59.2 (18 – 94) 61.1 (18 – 94) 58.3 (19 – 92) <0.001

<50 years, % (n) 23.3 (1801) 18.3 (469) 25.7 (1321)  0.217

50–59 years, % (n) 23.0 (1769) 21.0 (535) 24.0 (1235)  0.609

60–69 years, % (n) 32.9 (2541) 34.7 (886) 32.0 (1650)  0.250

≥70 years, % (n) 20.8 (1613) 26.0 (663) 18.3 (947)  0.945

Smoke

Current smokers, % (n) 20.7 (1596) 21.9 (558) 20.1 (1038) <0.001

Former smokers, % (n) 38.7 (2987) 48.5 (1238) 33.9 (1749) <0.001

Hypertension, % (n) 96.2 (7430) 95.1 (2428) 97.1 (5002) 0.085

Dyslipidaemia, % (n) 70.1 (5418) 68.6 (1751) 71.2 (3667) <0.001

Diabetes, % (n) 78.8 (6083) 78.9 (2014) 79.0 (4069) 0.644

Central obesity, % (n) 59.8 (4617) 37.3 (952) 71.1 (3665) <0.001

Overweight, % (n) 34.9 (2692) 40.7 (1038) 32.1 (1654) 0.001

Obesity, % (n) 41.7 (3218) 33.0 (842) 46.1 (2376) <0.001

Physical inactivity defined as no physical 
activity, irregular or daily physical activity 
<30 min on average per week, % (n)

54.3 (4188) 50.6 (1287) 56.2 (2901) <0.001

Moderate physical activity ≥30 min on 
average three times a week, % (n)

13.0 (1001) 14.1 (358) 12.4 (643) 0.562

Daily vegetables and fruits consumption, 
% (n)

48.3 (3737) 41.6 (1064) 51.8 (2673) <0.001

Educational levels, % (n) 0.192

Illiterate 14.2 (1068) 13.4 (329) 14.9 (739)

Incomplete elementary school 48.7 (3593) 49.5 (1213) 48 (2380)

Complete elementary school 12.8 (936) 13.3 (329) 12.3 (607)

Incomplete high school 4.8 (353) 4.8 (117) 4.8 (236)

Finished high school 15.9 (1188) 15.8 (390) 16 (798)

Finished college education 3.6 (277) 3.2 (79) 4 (198)

Total household income (USD = R$3.79), 
quartiles range

<0.001

≤251.7* 41.5 (3122) 37.3 (896) 45.8 (2212)

251.8 to 503.4 38.3 (2761) 39 (946) 37.5 (1809)

503.5 to 1,258.5 17.7 (1212) 20.6 (447) 14.7 (706)

1,258.6 to 2,517.0 2.1 (143) 2.6 (62) 1.7 (81)

>2,517.0 0.4 (24) 0.3 (12) 0.3 (12)

Table 1 Characteristics of the 
study population.

Central obesity: waist 
circumference ≥88 cm for 
women and ≥ 102 cm for 
men; Overweight was defined 
as body mass index >25 to 
<30 kg/m2; Obesity was body 
mass index ≥ 30 kg/m2. Age 
presented as mean (min-max); 
categorical variables presented 
as percentages and frequencies; 

* Correspondent to Brazilian 
Federal Minimum Wage for 
2018 fiscal year.
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3.2 MEDICATION USE

The antihypertensive medications taken most frequently by subjects with hypertension were 
diuretics, followed by ARBs. Most patients were taking one (37.2%) or two (32.5%) antihypertensive 
medications. Among subjects with diabetes, 34.5% were taking metformin, 8.9% were taking 
insulin, and 17.7% were using other antidiabetic medications. Among subjects with dyslipidemia, 
31.1% were taking statins. The medication intake was similar between the sexes (Table 2).

3.3 STUDY OUTCOMES

Beyond the three CVD risk factors (hypertension, type 2 diabetes, or dyslipidemia), overweight, 
obesity, and current smoking were common in our sample. Women showed a greater 
prevalence of obesity and central obesity compared to men (Table 1).

Figure 1 displays the prevalence of one or more outcomes for the subject. Two and three 
outcomes accounted for 61.7% of the subjects. Patients with only one CVD risk factor accounted 
for 31.0% and those with four or more risk factors for 7.3%.

ALL SUBJECTS MEN WOMEN P-VALUE*

Patients using BP-lowering medication, % (n)

ACEi 26.9 (1998) 30.3 (735) 25.2 (1263) 0.607

ARBs 37.7 (2803) 37.3 (906) 37.9 (1897) 0.481

Diuretics 44.3 (3290) 39.6 (962) 46.5 (2328) 0.206

Beta-blockers 19.7 (1461) 17.2 (417) 20.9 (1044) 0.173

Calcium-channel blockers 9.5 (706) 9.4 (228) 9.6 (478) 0.666

Other drugs 2.1 (157) 1.9 (46) 2.3 (113) 0.939

Number of BP lowering drugs, % (n)

1 BP lowering drugs 37.2 (2756) 38.5 (936) 36.0 (1820) 0.086

2 BP lowering drugs 32.5 (2418) 30.7 (747) 33.4 (1671) 0.288

3 BP lowering drugs 10.3 (769) 9.1 (222) 11.0 (547) 0.136

≥4 BP lowering drugs 1.7(128) 1.9 (48) 1.6 (80) 0.132

Patients using glucose-lowering medication, % (n)

Metformin 34.5 (2106) 34.0 (684) 34.9 (1422) 0.274

Insulin 8.9 (544) 8.7 (175) 9.0 (369) 0.459

Other oral antidiabetic drugs 17.7 (1076) 18.4 (371) 17.3 (705) 0.355

Patients using lipid-lowering medications, % (n)

Statins 31.1 (1686) 29.9 (489) 32.6 (1197) 0.296

Table 2 Medications use 
for treatment of patients 
with hypertension, diabetes 
mellitus and dyslipidemia.

ACEi: Angiotensin converting 
enzyme inhibitors; ARBs: 
Angiotensin receptor blockers; 
BP: Blood pressure. % related 
to sexes groups. * P-value 
is related to sexes groups 
comparations.

Figure 1 The prevalence of 
one or more outcomes for the 
study population.
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Controlled hypertension was seen in 34.9% with blood pressure readings < 130/80 mmHg and 
55.5% with readings < 140/90 mmHg. Among subjects with hypertension using BP-lowering 
drugs, 33.5% were on target (< 130/80 mmHg). In older subjects (≥ 65 years), BP rates were less 
controlled (24.3%) compared to younger patients (35.8%). Overall, even among those undergoing 
recommended BP treatment, almost half of the subjects did not meet their BP target, independent 
of sex or age. Regarding glucose control, 64.0% of the subjects had a fasting blood glucose < 115 
mg/dL. The rate of controlled blood glucose in subjects with known diabetes who were taking 
antidiabetic medications was 29.5%. The prevalence of subjects achieving target LDL-c levels was 
31.8%. Among those with documented dyslipidemia who received any lipid-lowering medication, 
only 13.9% and 5.2% had an LDL-c < 100 mg/dL and < 70 mg/dl, respectively (Table 3).

The prevalence of controlled CVD risk factors differed between the sexes. Hypertension and 
diabetes mellitus were more controlled in women than in men; however, men had a higher 
prevalence of dyslipidemia control. Elderly people had a lower prevalence of diabetes mellitus 
compared to younger people. However, LDL-c levels < 100 mg/dL were more prevalent among 
the elderly (Table 3). The control of LDL-c is presented in Figure 2 for two different targets (LDL-c 
< 100 mg/dL and < 70 mg/dL) for patients presenting three CVD risk factors (hypertension, 
dyslipidemia, and diabetes). Two different BP targets (< 130/80 mmHg and < 140/90 mmHg) 
and blood glucose < 115 mg/dL were used. Less than 9.2% of the subjects had an LDL-c < 100 
mg/dL when BP < 140/90 mmHg; the proportion was 1.9% once their BP was on target at < 
130/80 mmHg. Thus, poor efficiency was found in meeting LDL-c goals when patients showed 
control of hypertension and diabetes.

3.4 UNIVARIATE AND MULTIVARIATE ANALYSES

Table 4 describes the clinical and socioeconomic variables associated with the control of CVD 
risk factors (hypertension, diabetes mellitus, and dyslipidemia). Multivariate analyses revealed 
that female sex, a diagnosis of hypertension, and obesity were associated with hypertension 

ALL 
SUBJECTS

SEX AGE

%, n MEN
(2553)

WOMEN
(5153)

P-VALUE <60 YEARS
(3570)

≥60 YEARS
(4154)

P-VALUE

%, n %, n %, n %, n

Systolic/diastolic blood pressure <130/80 mmHg 34.9 (2596) 31.9 (776) 36.4 (1820) <0.001 35.8 (1283) 24.3 (1257)  0.133

Systolic/diastolic blood pressure <140/90 mmHg 55.5 (4125) 53.8 (1301) 56.4 (2824) <0.001 54.5 (1946) 50.0 (2080)  0.094

Patients with hypertension using BP lowering 
and BP <130/80 mmHg

33.5 (2493) 30.3 (737) 35.1 (1756)  0.001 32.8 (1173) 24.3 (1257)  0.082

  LDL-c <100 mg/dL 31.8 (844) 35.6 (309) 29.0 (535) <0.001 30.6 (374) 30.3 (456)  0.719

  LDL-c <70 mg/dL 10.1 (276) 12.7 (110) 8.9 (166)  0.003 10.0 (122) 9.9 (149)  0.846

Patients with dyslipidemia using lipids lowering 
drugs and LDL-c <100 mg/dL 

13.9 (132) 15.3 (42) 13.3 (90) 0.019 11.5(44) 15.5 (88)  0.008

Patients with dyslipidemia using lipids lowering 
drugs and LDL-c <70 mg/dL 

5.2 (50) 8.4 (23) 4.0 (27) <0.001 4.1 (16) 5.9 (34)  0.282

  Fasting glucose < 115 mg/dL 64.0 (2136) 61.8 (670) 65.4 (1466)  0.044 67.6 (1028) 61.2 (1071) <0.001

Table 3 Control CVD risk 
factors according to patient 
characteristics.

Figure 2 The control of LDL-c 
is presented for two different 
targets (LDL-c < 100 mg/
dL; < 70 mg/dL) for patients 
presenting three CVD risk factors 
(hypertension, dyslipidemia, and 
diabetes). For all patients, the 
blood glucose adopted was 
<115 mg/dL. A. Grey: Systolic 
Blood pressure <140 mm Hg 
and diastolic blood pressure 
<90 mmHg. B. Dark grey: 
Systolic Blood pressure <130 
mm Hg and diastolic blood 
pressure <80 mmHg.
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control. However, education level was associated with greater BP control. On-target glucose 
and LDL-c levels were associated with diabetes and hypercholesterolemia diagnoses, 
respectively.

ODDS RATIO (95% CI)

UNIVARIATE ANALYSIS MULTIVARIATE ANALYSIS

Blood Pressure < 130 /80 mmHg 

Sex 0.86 (0.78 – 0.96) 0.64 (0.47–0.88)

Age ≥ 60 y 0.76 (0.69 – 0.84)

Hypertension 0.31 (0.26–0.37) 0.29 (0.20–0.41)

Diabetes 0.93 (0.83–1.05)

Hypercholesterolemia 1.10 (0.98–1.24)

Obesity 0.70 (0.36–0.77) 0.48 (0.36–0.66)

Smoke 1.05 (0.83–1.33)

Total household income 1.07 (1.04–1.10)

Educational levels 1.02 (0.96–1.09) 1.10 (1.00–1.21)

Blood Pressure < 140 /90 mmHg 

Sex 0.81 (0.73 –0.90) 0.67 (0.49–0.91)

Age ≥ 60 y 0.79 (0.71–0.87)

Hypertension 0.30 (0.24–0.37) 0.17 (0.10–0.29)

Diabetes 0.88 (0.79–0.99) 0.67 (0.49–0.93)

Hypercholesterolemia 1.20 (1.06–1.35)

Obesity 0.71 (0.64–079) 0.62 (0.46–0.83)

Smoke 0.84 (0.66–1.06)

Total household income 1.03 (0.97–1.09)

Educational levels 1.09 (1.09–1.12)

Glucose < 115 mg/dL

Sex 0.85 (0.73–0.99)

Age ≥ 60 y 0.70 (0.60–0.81)

Hypertension 1.14 (0.90–1.44) 0.51 (0.29–0.91)

Diabetes 0.04 (0.04–0.06) 0.04 (0.02–0.07)

Hypercholesterolemia 0.77 (0.65–0.92)

Obesity 0.84 (0.73–0.97)

Smoke 0.57 (0.42–0.77) 0.61 (0.38–0.97)

Total household income 1.04 (0.96–1.13)

Educational levels 1.04 (1.00–1.10)

LDL-C < 100 mg/dL

Sex 1.13 (1.14–1.61)

Age ≥ 60 y 1.04 (0.88–1.22)

Hypertension 1.16 (0.89–1.52)

Diabetes 1.67 (1.39–2.00) 2.09 (1.38–3.16)

Hypercholesterolemia 0.64 (0.53–0.57) 0.48 (0.32–0.73)

Obesity 1.16 (0.98–1.37) 

Smoke 1.39 (0.90–1.94)

Total household income 0.97 (0.89–1.07)

Educational levels 1.00 (0.96–1.05)

Table 4 Association of 
clinical and social-economics 
parameters with cardiovascular 
risk factors on target in 
univariate and multivariate 
analyses.

Abbreviations: 95% CI, 
Confidence interval; *Model with 
variable selection, considering 
all significant variables (P < 
0.10) in the univariate analysis 
with at least 90 of information 
completed. Forward logistic 
regressions were used to 
find the significant predictors. 
Forward logistic regressions 
were used to find the significant 
predictors. Sex the male was 
reference. Obesity was body 
mass index ≥ 30 kg/m2. Familiar 
monthly income was used ≤ U$ 
251.7 as reference. Educational 
level was used Illiterate as 
reference.
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4. DISCUSSION
The EPICO study shows that CRFs are poorly controlled in a large proportion of patients living 
in Brazilian communities, based on the rates of uncontrolled BP (independent of the BP control 
criteria adopted), fasting glycemia, and blood cholesterol. The control of risk factors for CVD 
also differed by sex and age. Even when BP and glucose levels were controlled, patients had 
poor control of LDL-c levels. In addition, 76.6% of patients were obese or overweight, and only 
one-quarter had a normal BMI. High rates of central obesity are especially common in women. 
Brazilian communities have policies for health care access based on the Family Health Program 
to increase the screening and treatment of non-communicable and infectious diseases. In the 
Brazilian public health system (Sistema Único de Saúde – SUS), medications for the control of 
diabetes, hypertension, and dyslipidemia are freely dispensed to all patients, independent of 
social status, as a strategy to improve population health. However, the EPICO study clearly 
shows that policies for primary CVD prevention are insufficient for CRF control.

4.1 LIFESTYLE

In our study, most patients showed high rates of components of metabolic syndrome, related 
to obesity, hypertension, diabetes, and dyslipidemia. Healthy diet habits and weight reduction 
in overweight and obese patients are recommended to control BP, lipid levels, and diabetes 
mellitus [12, 13, 14]. In this study, half of the patients were physically inactive. Moderate 
physical activity was found in less than 15% of the total study population. These poor outcomes 
regarding physical activity management among such at-risk patients could be regarded as 
insufficient lifestyle orientation by health professionals and public policies. In this context, the 
prevalence of smoking, found in around 20% of the population, was similar to that reported 
by other registry studies in Europe [5]. Brazil has public policies for tobacco cessation based 
on elevated taxes and advertising about the risk of tobacco products. A recent study showed 
that the improvement of smoking cessation programs in communities may be the most cost-
effective strategy for preventing CVD [16].

4.2 MEDICATION USAGE AND CRF CONTROL

BP control rates were low, with less than half of the patients on BP-lowering medication 
achieving the guideline values. More than 60% of the patients had more than two risk factors, 
and those receiving specific medication for lowering BP, lipids, and blood glucose were still not 
achieving their targets. A total of 69.7% of the individuals were taking one or two medications 
to lower BP, resulting in a BP control of only 33.5% in hypertensive patients. Patients with BP  
< 130/80 mmHg have a lower incidence of stroke and all-cause death [17]. In the Systolic Blood 
Pressure Intervention Trial (SPRINT) [18], patients with SBP < 140 mmHg under antihypertensive 
medications were compared with those with SBP < 120 mmHg using more intensive BP 
medication, with the latter presenting better results. An SBP lower than 130 mmHg has been 
related to major cardiovascular events and cardiovascular mortality, especially in subjects with 
diabetes [19]. In the EPICO study, men and older patients showed poor BP control. A recent 
Brazilian hypertension registry showed similar rates of BP control in specialized hypertensive 
outpatient units: 53% were on target, with the majority using diuretic thiazide and ARBs as 
antihypertensive medications [20]. Data from EPICO reveals an important gap in hypertension 
management in Brazil, independent of the clinical care setting. Therefore, the findings of the 
EPICO study support the notion that therapeutic inertia and polypharmacy to control CVD risk 
factors are far from ideal in primary prevention, regardless of income [21].

Regarding diabetes, our study showed that 64% of the patients were on glycemic target; 
however, among those using antidiabetic medications, only 29.5% achieved the target. The 
most frequent antidiabetic drug used was metformin, freely distributed to these patients in 
BHUs. Recently, Sodium-Glucose Transport Protein 2 (SGLT2) Inhibitors showed good results 
regarding the reduction of cardiovascular and renal events in diabetic patients and are 
now available in the public health system for selected patients. Although this will create 
an opportunity for the better management of high-risk patients [22], in the communities 
therapeutic inertia is another important issue. New, efficient, and well-tolerated medicines are 
necessary to increase blood glucose control, but it is also necessary to implement protocols 
to improve clinical practices. Recently, the benefit of implementing a structured protocol 
for managing high-risk patients for the reduction of CVD events was demonstrated [23].  
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These protocols should be urgently implemented in public settings in Brazilian communities. 
Previous reports of diabetes in Brazil have shown that the rates of diabetes mellitus control are 
between 22% and 27% in patients with diabetes [24, 25]. The Brazilian Longitudinal Study on 
Adult Health, the ELSA-Brazil study, showed that 65% of participants with diabetes had two or 
more comorbidities, indicating a high-risk population [26]. These data are similar to the EPICO 
study findings, reinforcing the poor control of diabetes in Brazil.

The management of dyslipidemia and achievement of LDL-c targets also deserve attention, 
with less than 31.1% of all patients taking statins. Of those with documented dyslipidemia, 
only one-third used statins, with the rates still lower among women. Furthermore, of the 
patients with dyslipidemia taking statins, only 14% had LDL-c values in the recommended 
target ranges. The rate of LDL-c target achievement in younger patients was only 10%. In 
Brazil, the HiperDia program is focused on the management of hypertension and diabetes in 
BHUs, which are the pivotal centers for community assistance. In this case, the EPICO study 
showed that the majority of such patients were at high risk, with only a minority exhibiting CRF 
control. The EPICO study focused on the use of statins because they are the most commonly 
available lipid-lowering drug type in the community’s basic health system.

The findings of the EPICO study regarding treated patients with dyslipidemia show that the 
number of subjects on LDL-c target is lower than those in European registries such as EURIKA 
or EUROASPIRE, which reported values of 41% and 47% for LDL-c < 116 mg/dL and LDL-c < 100 
mg/dL, respectively [5, 27]. Other registry studies investigated the achievement of LDL-c targets 
in patients at risk who received lipid-lowering therapy. The proportion of patients achieving 
the guideline-recommended treatment target was 44% for LDL-c [28]. In Brazil, even those 
patients with lower education levels have little knowledge about their recommended LDL-c 
goals according to their risk or are not receiving the appropriate lipid-lowering therapy [29]. 
In addition, many patients stop their medication for personal reasons or with the agreement 
of their physicians despite recent data on primary prevention reinforcing the effectiveness of 
LDL-c levels below 100 or 70 mg/dL in reducing CVD events [30].

Taken together, adequate treatment for hypertension, diabetes, and dyslipidemia seems 
crucial for reducing CVD events. Pharmacological and non-pharmacological therapies should 
be implemented in basic health programs. The World Health Organization has established the 
HEART program [31] to implement health systems using algorithms for medication prescriptions 
can will apply to any country within a basic health system. Our results reveal that in the Brazilian 
scenario, patients have free access to medications; our results also reflect a potential therapeutic 
inertia that may be overcome based on health policy implementation, including large training 
programs involving physicians, nurses, pharmacists, community agents, health professionals, 
and especially, patients. Protocols for pharmacological and non-pharmacological therapies 
should be implemented within basic health programs in communities through structured-care 
Familial Health Programs that are well established in BHUs to overcome therapeutic inertia.

4.3 LIMITATIONS

Limitations may include the criteria for patient inclusion; only those with previous diagnoses of 
one or more of hypertension, diabetes mellitus type II, and dyslipidemia were included. The study 
did not use measurements of glycated hemoglobin for the diagnosis and control of diabetes 
because this laboratory analysis is not routine in primary prevention within the communities of 
Brazil. The geographical region of São Paulo State, along with the BHUs evaluated in each city, 
was chosen to increase the representativeness of the study. A major strength of the study is 
that data were collected using clinical visits with standardized methods, including centralized 
data management and analyses, rather than from general practice medical records, where the 
recording of risk factors is usually incomplete.

5. CONCLUSION
In conclusion, the EPICO study provides a unique overview of CRF control in patients at Brazilian 
community clinics. This study clearly demonstrates that most patients with documented CRF, 
the control of BP, blood glucose and lipids control is poor with majority of patients not achieving 
guidelines-recommendations.
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