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National Alert Campaign about Increased Cholesterol.
Determination of Cholesterol Levels in 81,262 Brazilians

Original Article

The prevalence of coronary artery disease in industria-
lized countries has epidemic features, and its incidence is
progressively increasing in developing countries 1,2.

Sedentary lifestyle and metabolic overload with diets
rich in fat and calories has contributed to the increase in
obesity and in adverse lipid profiles. Due to the high
prevalence of coronary artery disease, preventive measu-
res, whose benefits have been demonstrated in clinical stu-
dies, are required 3,6.

The efficiency of preventive measures comes from the
previous identification of the population risks and from the
introduction of educational programs. Since 1990, several
studies have measured the serum levels of cholesterol in
isolated Brazilian populations 7,8.

The present study aimed at measuring serum levels of
cholesterol and identifying other risk factors in a significant
population sample, including individuals from several Bra-
zilian cities.

Methods

Between June and August 2002, the Campanha Na-
cional de Alerta sobre o Colesterol Elevado (National Alert
Campaign about Increased Cholesterol), sponsored by the
Atherosclerosis Department of FUNCOR and the Brazilian
Cardiology Society assessed serum cholesterol levels and
other risk factors in volunteers living in the cities of:  Porto
Alegre (RS), Curitiba (PR), São Paulo (SP), Rio de Janeiro (RJ),
Belo Horizonte (MG), Salvador (BA), Brasília (DF), Campinas
(SP), Campos do Jordão (SP), São José dos Campos (SP),
Santos (SP), Santo André (SP) and Ribeirão Preto (SP).

The participants, before blood sample collection,
completed a questionnaire with the purpose of identifying
risk factors, including familial history of coronary artery
disease, diabetes, systemic hypertension, and smoking. Ca-
pillary blood sample collection did not require fasting, and
cholesterol levels were assessed using the Accutrend de-
vice (Laboratórios Roche do Brasil).

The population sample included 41.494 men and 39.769

Objective � To determine the levels of total choleste-
rol in a significant sample of the Brazilian population.

Methods � Blood cholesterol was determined in
81.262 individuals > 18 years old (51% male, 44.7 ± 15.7
years), using Accutrend equipment, in the cities São Pau-
lo, Campinas, Campos do Jordão, São José dos Campos,
Santos, Santo André, Ribeirão Preto, Porto Alegre, Rio de
Janeiro, Belo Horizonte, Curitiba, Brasília, Salvador and
documented in the presence of other risk factors (RF) for
coronary artery disease (CAD) (systemic hypertension,
CAD in the family, smoking, and diabetes). Participants
were classified according to sex, age, and the presence or
absence of RF, respectively, as 0 RF, 1 RF and ≥ 2 RF. The
percentage of individuals with cholesterol > 200 mg/dL
and > 240 mg/dL was evaluated.

Results � The prevalence of individuals with 0, 1, and
≥ 2 risk factors was 30% (n = 24,589), 36% (n =29,324),
and 34% (n = 27,349) respectively, (P=0.657), and the
mean total cholesterol of the population was 199.0 ± 35.0
mg/dL. Cholesterol levels above 200 and 240 mg/dL were
found, respectively, in 40% (n = 32,515) and 13% (10.942)
of individuals. The greater the number of risk factors the
higher the levels of cholesterol (P<0.0001) and the greater
the proportion of individuals with cholesterol > 200 mg/dL
(P=0.032). No difference existed in the proportion of indivi-
duals with cholesterol > 240 mg/dL (P=0.11).

Conclusion � A great percentage of individuals with
cholesterol levels above those recommended to prevent co-
ronary artery disease was found.
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women, a total of 81.262 participants with ages greater than
18 years (44.7 ± 15.7 years).

The total number and percentage of participants in the
several Brazilian cities and respective total number and per-
centage of individuals with serum levels of cholesterol > 200
mg/dL and 240 mg/dL were assessed. Mean age, number of
risk factors, mean serum cholesterol  levels, and the percen-
tage of individuals from both sexes with cholesterol levels >
200 mg/dL and 240 mg/dL were compared. The prevalence
of risk factors was compared according to the total number
of participants, mean age, and standard deviation, sex, mean
serum cholesterol levels, and percentage of individuals
with cholesterol levels > 200 and 240 mg/dL, respectively.

Data are expressed as mean ± standard deviation. To
compare qualitative and quantitative variables between
men and women, we used the chi-square test, the Student t
test, and variance analysis (ANOVA). The Student-Neu-
man-Keuls procedure was used for posttest evaluation,
and P values < 0.05 were accepted as significant.

Results

The prevalence of risk factors in the population was
the following: familial history of coronary artery disease in
40%, systemic hypertension in 19%, smoking in 16%, and
diabetes mellitus in 5% of the population.

The mean cholesterol level in the population studied
was 199.0 ± 35.0mg/dL. The total number and percentage of
participants and the percentage of individuals with choles-
terol > 200 mg/dL in the several Brazilian cities are found in
table I, where it is demonstrated that 32,203 participants, that
is, 40% of the population studied, has serum cholesterol le-
vels > 200 mg/dL. This percentage was also observed in the
city of São Paulo, which represented 41% of the total popu-
lation sample. A variation was present in the percentage le-
vels. In Santos (SP) 57% of participants and in Brasília (DF)
30% of the participants had serum cholesterol levels above
200 mg/dL. From the population assessed, 13% (10,942) of
the individuals had cholesterol > 240 mg/dL.

Mean ages, number of risk factors, mean serum choles-
terol levels, and the percentage of individuals with choleste-
rol levels > 200 mg/dL and > 240 mg/dL, in both sexes, are
found in table II and figure 1. Women were older than men
(P<0.0001); however, the proportion of individuals without
risk factors and with 1 or 2 or more risk factors was similar
between the groups (P=n.s.). Mean cholesterol values for
women were greater than those for men in the whole popula-
tion (P=0.0001) and within the subgroups without risk fac-
tors and with 1 and 2 or more risk factors (P<0.0001, figure 1).
However, the proportion of men and women with total cho-
lesterol > 200 and 240 mg/dL was similar.

The prevalence of risk factors, when compared accor-
ding to the total number of participants, mean age, sex, mean
serum cholesterol levels, and percentage of individuals
with cholesterol levels > 200 and 240 mg/dL are expressed in
table III. In our sample, the number of participants without
risk factors and, with 1 and 2 or more risk factors was similar:
24,859 patients (30%) did not have risk factors, 29.324 pa-
tients (34%) had only 1 risk factor, and 27.340 (36%) of the
participants had 2 or more risk factors (P=n.s.). However,
the greater the age of the participants, the greater the num-
ber of risk factors. The number of men and women are similar
in the 3 groups. Mean cholesterol values and the percenta-
ge of participants with cholesterol > 200 mg/dL (P<0.0001)
increased with the number of risk factors (P=0.032). Howe-

Table I � Number and percentage of participants and percentage of
individuals with total cholesterol > 200 mg/dL in the several cities

assessed

City N (%) N (%) of individuals with
total cholesterol > 200 mg/dL

São Paulo (SP) 33.280 (41%) 13.166 (40%)
Campinas (SP) 2.690 (3%) 994 (37)
São José dos Campos (SP) 1.789 (2%) 667 (37%)
Santo André (SP) 1.894 (2%) 859 (45%)
Ribeirão Preto (SP) 2.810 (3%) 1.015 (36%)
Campos do Jordão (SP) 616 (1%) 309 (50%)
Santos (SP) 2.021 (2%) 1.145 (57%)
Salvador (BA) 6.180 (8%) 2.281 (37%)
Rio de Janeiro (RJ) 6.943 (9%) 3.097 (45%)
Belo Horizonte (MG) 4.210 (5%) 1.518 (36%)
Curitiba (PR) 5.000 (6%) 2.191 (44%)
Porto Alegre (RS) 6.197 (8%) 2.583 (42%)
Brasília (DF) 7.632 (9%) 2.278 (30%)
Total 81.262 (100%) 32.203 (40%)

Table II � Comparison between clinical data and cholesterol values
between men and women assessed

Men Women p

N 41.494 39.768 -
Age 43.5 ± 15.0 45.9 ± 16.4 < 0.0001
% with risk factors: 0.657
None 31.7 29.5
One 35.0 36.5
Two or more 33.3 34.0
Total cholesterol (mg/dL) 199.0 ± 35.0 201.0 ± 35.0 < 0.0001
% > 200 (mg/dL) 38 42 0.66
% > 240 (mg/dL) 12 15 0.68

Fig. 1 � Comparison of total blood cholesterol levels between men and women
without, with 1 and 2 or more risk factors for atherosclerosis
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ver, the percentage of individuals with cholesterol greater
than 240 mg/dL was similar between the groups.

Discussion

In Brazil, the latest DATASUS data demonstrate that
stroke and coronary disease are the main causes of cardio-
vascular mortality 9. The increasing trends of these clinical
complications of atherosclerosis indicates the need for
campaigns to identify the risk factors in the population and
the introduction of educational programs.

Clinical studies of intervention with lipid-lowering me-
dications demonstrate that controlling cholesterol reduces
the incidence of both coronary disease and stroke 2-6,10. The
benefit of intervention is particularly noticeable when risk of
clinical events 11 is increased.

The national campaign to warn about high cholesterol
is aimed at measuring serum levels of cholesterol, identi-
fying risk factors, and warning the population about the
need to prevent cardiovascular disease.

Determination of cholesterol levels was performed in a
large population sample. Mean cholesterol values of the
population were within the limits recommended by the III
Diretrizes Brasileiras de Dislipidemias e Prevenção de Ate-
rosclerose da Sociedade Brasileira de Cardiologia 12 (Brazi-
lian Recommendation for Dyslipidemia and Atherosclero-
sis Prevention from the Brazilian Cardiology Society), al-
though a great part of the population had values above the
goals proposed and about 15% of the sample had hyper-
cholesterolemia.

Relative risk of cardiovascular events increases in the
population whose cholesterol levels are > 200 mg/dL13. In
the Framingham study, the mean cholesterol level was 225
mg/dL in the population with myocardial infarction 14. Be-
cause of this elevated cholesterol level, people with myo-
cardial infarction, a minority of the study population, were at
greater risk. In our sample, 40% of the participants had
serum cholesterol levels > 200 mg/dL, suggesting that a
great number of individuals have a potential risk of cardio-
vascular events.

Hypercholesteremia is an independent risk factor for
atherosclerosis, and its association with other risk factors
increases the potential role of cholesterol 13. In the Frami-
ngham study, 1/3 of the population had only 1 risk factor
and 2/3 had 2 or more risk factors 14,15.

In our study, the prevalence of none, 1, and 2 or more risk
factors was similar, in both sexes. These findings, different
from those of Framingham, are due to the voluntary participa-
tion and to the exclusion of individuals who were being trea-
ted at different medical services to control risk factors. Regar-
dless of this methodological limitation, those individuals with
several risk factors are, without a doubt, at greater risk for
cardiovascular events. In this sample, serum levels of cho-
lesterol and other associated risk factors increased with age,
and no significant difference existed between the sexes.

In this study and in 2 previous studies in the Brazilian
population 7,8, cholesterol values were higher in women than
in men in all age groups. Although the proportion of partici-
pants with cholesterol greater than 200 mg/dL and 240 mg/dL
was not different between the sexes, the potential risk is grea-
ter in women because of higher cholesterol values.

Coronary disease is usually present in women after 65
years of age 12. The frustrating results of estrogen replace-
ment therapy 16,17 and the satisfactory results of statins in
cholesterol control, and the prevention of coronary disease
in women 3,5,6 enabled new guidelines for primary preven-
tion to be developed by the American Heart Association 18.
Evaluation and control of cholesterol levels must be begun
at age 20 in both sexes 18 , and after 40 years of age the calcu-
lation of absolute risk of cardiovascular events must be
done using the Framingham risk tables 12.

The present campaign did not aim at taking a Brazilian
census on cholesterol. In spite of being the largest Brazilian
study, the results must be carefully interpreted. Some me-
thodological limitations, such as inclusion of a volunteer
population, not being randomized, without economic class
or ethnic distinctions, may be a bias of the samples. Further-
more, the proportion of individuals using a lipid-lowering
medication was not documented in our sample. The results
must be considered as circumstantial and must be conside-
red as a warning to the medical community and to authori-
ties to take adequate preventive measures.
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Table III � Comparison of clinical data and cholesterol values
between individuals without, with one or 2 or more risk factors for

atherosclerosis in the assessed population

Risk factors None One Two or more P

N 24.859 29.324 27.349 -
Age 34.9 ± 10.4 44.4 ± 15.4 53.9 ± 14.4 < 0.0001
Gender %
Male 52.4 50.4 50.5 1.0001
Female 47.6 49.6 49.5
Total cholesterol 192.0 ± 31.0 200.0 ± 35.0 205.0 ± 36.0 < 0.0001
(mg/dL)
% > 200 (mg/dL) 30 41 48 0.0320
% > 240 (mg/dL) 8 14 18 0.1100
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