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Despite the decrease in mortality due to cardiovascu-
lar diseases concomitant with the intensification in
controlling arterial hypertension in developed countries
1,2, cardiovascular diseases still remain the major cause of
death 3. In Brazil, these diseases not only represent an
important cause of morbidity and mortality 4,5, but are also
associated with high cost, both social and those resulting
from hospitalizations and retirement 6.

In different regions of Brazil, great cultural and socio-
economic differences are observed, especially between the
urban and rural populations 7. These aspects may interfere
with the cardiovascular risk profile of individuals. Socio-
economic differences, for example, are associated with
variations in blood pressure in different populations as
seen in the variation of prevalence reported in some studies
performed in different regions, such as the southern and
northeastern regions 8. In this context, while most cardio-
vascular risk factors are more frequent in large cities 9-14,
systemic arterial hypertension associated with a high
ingestion of sodium seems to be common in rural popula-
tions of the Brazilian northeastern region 15,16.

Methods

In this cross-sectional study, 160 adult individuals
were randomly drawn. They were at least 19 years old and
represented 25.6% of the individuals in that age group resi-
ding in the village of Cavunge, Ipecaetá, in the Brazilian
state of Bahia. The individuals were randomly drawn from
the databank of the population census performed in the Ca-
vunge Project [a research project financed by CNPq
(National Council of Research), which studies the latent
infection and the subclinical form of visceral leishmaniasis
in the population of the village of Cavunge]. Cavunge is a
small rural community located in the semi-arid northeastern
region of the state of Bahia, 162 km away from the city of
Salvador, the capital of the state. The village of Cavunge has
an area of 63.5 km2.

The following individuals were excluded from the
study: those with physical or mental disabilities that could
jeopardize the procedures or who could not understand the

Objective � To assess the frequency of cardiovascular
risk factors in the rural community of Cavunge, in the Brazi-
lian state of Bahia.

Methods � A cross-sectional study was carried out
with 160 individuals (age > 19 years) randomly drawn
from those listed in the population census of the Cavunge
Project. The following parameters were studied: arterial
hypertension, dyslipidemia, diabetes, obesity, smoking,
waist-hip ratio (WHR), physical activity, and overall
cardiovascular risk classified according to the Framin-
gham score. The assessing parameters used were those
established by the III Brazilian Consensus on Hyperten-
sion and the II Brazilian Consensus on Dyslipidemia.

Results - Of the randomly drawn individuals, 126 with
a mean age of 46.6 + 19.7 years were included in the study,
43.7% of whom were males. The frequency of arterial
hypertension was 36.5%; 20.4% of the individuals had
cholesterol levels >240 mg/dL; 31.1% of the individuals
had LDL-C levels > 130 mg/dL; 4% were diabetic; and
39.7% had a high-risk Framingham score. Abdominal obe-
sity was observed in 41.3% of the population and in 57.7%
of the females. High caloric-expenditure (HCE) physical
activities were performed by 56.5% of the individuals. The
HCE group had a greater frequency of normal triglyceride
levels (63% vs 44%; P=0.05), no diabetes, and WHR ten-
ding towards normal (46% vs 27%, P=0.08) as compared
with those in the low caloric-expenditure group.

Conclusion � Cardiovascular risk factors, such as
hypertension and hypercholesterolemia, are frequently found
in rural communities. The greatest frequency of normal
triglyceride levels and normal WHR in the HCE group
reinforces the association between greater caloric expenditure
and a better risk profile.
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written formal consent, and those residing in the village for
less than 3 years.

The individuals randomly drawn were invited to a lec-
ture aimed at providing the community with explanations
about the study and with guidance about the conditions
necessary for the investigation (12-hour fasting, no physical
exercise, no alcoholic beverages or coffee) 17. The project
was approved by the Committee on Ethics in Research of
the CPqGM-Fiocruz. All individuals included in the study
signed the written consent.

The following cardiovascular risk factors were analy-
zed: 1) age, defined as a risk factor in males > 45 years and
females > 55 years; 2) race, in which the classification was
based on subjective criteria according to the scale: white,
mulatto, and black; 3) male sex; 4) familial history of early
atherosclerotic disease (E-ACD) when affecting males
aged less than 55 years and females aged less than 65 years;
5) arterial hypertension (AH) defined as systolic blood
pressure > 140 mmHg or diastolic blood pressure > 90
mmHg, or both, or use of antihypertensive drugs; 3 measure-
ments at 3-minute intervals were taken in the right arm with a
properly calibrated aneroid sphygmomanometer with the
patient in the sitting position according to the procedure
specified in the III CBHA (Brazilian Consensus on Arterial
Hypertension) 17; 6) diabetes mellitus, defined as fasting
blood glucose above 140 mg/dL or use of glucose-lowering
drugs or insulin, or both; 7) obesity, defined as body mass
index (BMI) > 30 kg/m2; individuals with BMI < 25 and
between 25 and 29.99 were respectively classified as normal
and overweight. Weight and height were measured using
an anthropometric scale in dressed patients not wearing
coats or shoes; 8) abdominal obesity assessed by the
waist-hip ratio (WHR); for males, this ratio was corrected
with the formula (-0.02265+1.00459 x WHR) used by
Larsson et al 18, and the ratios > 0.95 and 0.85 were conside-
red risk factors for males and females, respectively. The
reference point used to measure the waist was either the
umbilicus or the narrowest region (visible waist) of the
abdomen when that region did not coincide with the region
of the umbilicus 19. The pubic symphysis and the most
protuberant point of the gluteal region were the reference
points for hip measurement 19; 9) smoking, considered
present in individuals reporting smoking until the day of the
interview; 10) physical activity classified into the 2
following groups: high caloric expenditure (HCE), indivi-
duals reporting participation in physical exercises at least 3
times a week, or those whose work involved a high caloric
expenditure (carpenter, vulcanizer, hard laborer, or agricul-
turist) 20; and low caloric expenditure (LCE), individuals not
participating in physical exercises according to a predefined
criterion, or those whose work involved low ca1oric expen-
diture (driver, salesperson, waiter, wall painter, domestic
workers, mechanic, and joiner) 20; 11) menopause, defined as
lack of menstruation for more than 3 months in females > 45
years, once other causes of amenorrhea were excluded.

The lipid profile included the following tests: total cho-
lesterol (TC), HDL- cholesterol (HDL-C), LDL- cholesterol

(LDL-C), and triglycerides measured after a fasting period of at
least 12 hours. Blood was drawn at the headquarters of the
Cavunge Project, and the biochemical analysis was performed
in a specialized laboratory in Salvador. The parameters used
were those established by the II Brazilian Consensus on
Dyslipidemia 21. Total cholesterol and triglycerides were
measured with an enzymatic method, HDL-cholesterol was
measured with precipitation, and LDL-cholesterol was
calculated with the Friedewald formula [LDL-C = TC - (HDL-
C + TG/5)] for triglyceride levels < 400 mg/dL 22.

Based on the Framingham Study score 23, the overall
cardiovascular risk of each individual was calculated. In its
analysis, the Framingham Study score comprises the
following risk factors: age, total cholesterol, HDL-C, sys-
tolic blood pressure, diabetes, and smoking with a specific
level for each item. Addition of the points provided the
overall score of each individual. The level obtained was
listed in a table of relative risk for coronary artery disease
identified by a numeric scale, in addition to the absolute
risk for coronary events in 10 years 24.

Data were analyzed with SPSS (Statistical Package
for Social Science) software. The Student t test was used for
analyzing the means and the chi-square test for the propor-
tions. In a 2x2 table, the Yates correction and Fisher exact
test were used when the frequencies expected were lower
than 5 in 1 or more cells, respectively. In those tests, the
difference was considered significant when the probability
(P) of type I error was < 5%.

Results

Of the 160 individuals randomly drawn, 143 came for
the interview, but, in 17 of them, the blood sample under-
went hemolysis. The final sample comprised 126 (78.8%)
individuals, whose mean age was 46.6+19.2, of whom
43.7% were males and 56.2% were females, 40.8% of
whom were menopausal and not receiving hormone
replacement therapy. The following frequencies were
observed: systemic arterial hypertension, 36.5%; diabetes
mellitus, 4%; and smoking, 11.9%. Obesity was observed in
7.9% and overweight was observed in 27.8% of the indivi-
duals. Abdominal obesity, the most prevalent risk factor, was
identified in 52 (41.3%) participants. These and other
demographic and clinical characteristics are shown in table I.
When comparing the sexes, only abdominal obesity (57.7%
vs 20%, P<0.001) and smoking (18.2% vs 7%, P=0.05) had a
statistically significant difference. Table I also shows the
mean values of the biochemical parameters, and only the
following were statistically different between the sexes: total
cholesterol (218+44.3 vs 188.3+53.2; P=0.001), LDL-C
(128+44.3 vs 102+47.2; P<0.002), and glycemia (96.7+43.9 vs
84.5+15.3; P=0.05).

In the distribution by band of lipid profile, 48.4% of
the individuals had TC < 200 mg/dL and 20.4% had TC >
240 mg/dL, and 68.9% and 85.7% had, respectively, nor-
mal levels of LDL-C and triglycerides (figs. 1, 2, and 3).
When comparing the sexes, males had a greater frequency
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of TC < 200 (67.3% vs 33.8%; P<0.001) and a lower frequen-
cy of TC ranging from 200 to 239 (14.5% vs 43.7%; P<0.001)
than females did (fig. 1). No statistically significant
difference was observed between the sexes for the other li-
pid variables.

The caloric expenditure was not estimated in 2 indivi-
duals because they did not have a well-defined occupatio-
nal activity. The distribution of that variable in regard to the
sexes was different: 72.2% (39/54) of the males had HCE
and 27.8% (15/54) had LCE, while 44.3% (31/70) of the

females had HCE and 55.7% (39/70) had LCE (P=0.002).
Physical activity was correlated with other clinical

variables, and the distributions of diabetes mellitus (HCE 0%;
LCE 5/54= 9.3%) (P=0.01) (tab. II) and dyslipidemia were
different in the HCE and LCE groups. In the individuals with
normal triglyceride levels, a greater frequency of HCE (63/107
= 58.9%) and lower of LCE (44/107 = 41.1%) was observed;
however, in individuals with high levels of triglycerides, a
greater frequency of LCE (9/13= 69.2%) and a lower frequen-
cy of HCE (4/13 = 30.8%) (P=0.05) were observed (tab II).
Likewise, individuals with normal WHR had a greater
frequency of HCE (46/73 = 63%) and lower frequency of
LCE (27/73 = 27%), while those with risky WHR had an

Table I � Demographic and clinical characteristics of the population
studied

Total 126
Age (mean + standard deviation*) 46.6 + 19.2
Race n (%)
    White 25 (19.8)
    Mulatto 79 (62.7)
    Black 22 (17.5)
Clinical variables (*)
    SBP (mmHg) 128.1 + 19.8
    DBP (mmHg) 78.2 + 12.4
    BMI (kg/m2) 24.2 + 03.8
    Triglycerides 128.6 + 76.5
    Total cholesterol 205 + 49.9
    LDL-C 116.7 + 47.2
    HDL-C 70 + 16.6
    Glucose 91.4 + 34.9

n (%)
    Early CAD 35 (27.8)
    Hypertension 46 (36.5)
    Obesity 10 (7.9)
    Abdominal obesity 52 (41.3)
    Diabetes 5 (4)
    Menopause
    Smoking 15 (11.9)
CE/PC**
    High expenditure 70 (56.5)
    Low expenditure 54 (43.5)

** Caloric expenditure/professional category; SBP- systolic blood pressure;
DBP- diastolic blood pressure.

Fig. 1 � Distribution of the population studied by TC range and by sex.

All Patients Males Females

Fig. 2 � Distribution of the population studied by LDL-C range and by sex.

All Patients Males Females

Fig. 3 � Distribution of the population studied by triglyceride range and by sex.

All Patients Males Females
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inverse frequency distribution (HCE 24/51 = 47%; LCE 27/51
= 53%) (P=0.08) (tab. II). In regard to males, those in the
HCE group had a greater frequency of normal weight (31/38
= 81.6%) and a lower frequency of overweight (7/38 =
18.4%), contrary to that observed in the LCE group males
(57.1% had overweight, and 42.9% had normal weight,
P=0.01) (tab. II). Among males, only 2 (3.6%) were obese.

The cutoff point of HDL-C was elevated from 35 to 40,
because this is the recommendation of the current consensus on
dyslipidemia. In our study, only 6 (4.8%) individuals had HDL-
C levels below 35 mg/dL; when the cutoff point was elevated to
40 mg/dL, a 1.5% increase occurred, but no difference was
observed in the distribution of this lipid variable in the groups
of caloric expenditure according to physical activity.

The analysis of the overall cardiovascular risk indicated
that 39.7% of the population had a high risk for coronary artery
disease in 10 years. The comparison between the sexes
showed no significant difference in risk stratification (fig. 4).
However, a significant difference was observed between the
profiles of menopausal and nonmenopausal females, showing
that most females in the former group (79.3%) had a high risk
for coronary artery disease in 10 years, but only 9.5% of the
females in the latter group had a similar risk (P<0.001).

Discussion

The results of this study show a high frequency
(36.5%) of systemic arterial hypertension in the population
studied. This frequency was slightly higher than that of
other urban Brazilian population groups, such as those
from the cities of Piracicaba 25, Catanduva 26, and
Araraquara 27 in inner São Paulo state, whose frequencies of
systemic arterial hypertension were, respectively, 32.7%,
31.5%, and 28.3%. A study 15 carried out in a community in
the western region of the State of Bahia in 1977, whose

criteria for diagnosing systemic arterial hypertension were
blood pressure levels > 160/95 mmHg, reported that 18.2%
of the population were hypertensive. When individuals
with blood pressure levels > 140/95 mm Hg were also
included, a prevalence of 31.4% was observed. The criteria
used in this study carried out in the State of Bahia may have
favored the underestimation of the frequency of systemic
arterial hypertension; however, when comparing our data
with those of the studies carried out in the cities of
Piracicaba 25 and Catanduva 26, whose diagnostic criteria
for systemic arterial hypertension were similar to those of
this study, we also observed that, in rural communities,
systemic arterial hypertension is a very common clinical
condition, as seen in some studies in other countries, such
as Spain and Italy, whose prevalences of the disease were
41% and 45%, respectively 28,29.

Salt ingestion is known to be strongly correlated with
an increase in the prevalence of systemic arterial hyperten-
sion, as reported in a Japanese study 30, in which the pre-
valence of the disease is 21% in the southern region, where
the mean salt ingestion is 13 g, and 38% in the northern
region, where the salt ingestion doubles. Therefore, the
Brazilian northeastern habit of salting food for preservation,
which is very common in rural populations, is believed to
explain the high prevalence of systemic arterial hypertension
found in this study.

The analysis of the lipid profile in this study showed
that most of the population studied had LDL-C and trigly-
ceride levels within the desired range, as well as extremely
elevated mean levels of HDL-cholesterol; the 20.4% fre-
quency of hypercholesterolemia (TC > 240 mg/dL) was
greater than that found in other Brazilian populations,
such as in a study about the Brazilian capitals, whose
overall frequency of hypercholesterolemia was 8.8% 31.
Considering the TC levels greater than 200 mg/dL, the
51.6% prevalence found in this study was greater than the
40% prevalence found in the city of Porto Alegre and the

Table II - Relation between caloric expenditure and the variables studied

Variable HCE LCE p

Diabetes mellitus
     Yes 0 5 0.01
     No 70 49
LDL-C (mg/dL)
     Normal (<130) � a 47 38
     Lim. elevated (130-159) � b 16 5 bxc =0.02
     Elevated (>160) � c 7 11
Triglycerides (mg/dL)
     Normal (<200) � d 63 44
     Lim. elevated (200-249) � e 3 1 dxf =0.05
     Elevated (> 250) � f 4 9
WHR
     Normal 46 27 0.08
     Risky 24 27
Obesity (males)
     Normal � g 31 6 gxh =0.01
     Overweight � h 7 8
     Obese � i 1 1

HCE- high caloric expenditure; LCE- low caloric expenditure; WHR- waist-
hip ratio.

Fig. 4 � Distribution of the overall cardiovascular risk by sex and in the menopausal
females.
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36.7% prevalence found in the city of Salvador 31. The
dietary habits of the population studied may once again
have contributed to an increase in the frequency of
hypercholesterolemia, because, in rural area, the use of
saturated fat in food preparation is common. However, the
low frequency of hypertriglyceridemia (14%) and low
levels of HDL-C (4.8%) are noteworthy. We believe that the
professional occupation of these individuals, most of whom
are agriculturists, with high caloric expenditure activities
may justify these results 32. The comparative analysis
between the high caloric expenditure and low caloric expen-
diture groups showed that most individuals with normal
levels of triglycerides had professional activities requiring a
high caloric expenditure, while in the group with high LDL-
C levels, low caloric expenditure activities predominated.

In this study, the importance of physical activity as an
indicator of better cardiovascular risk profile 32 is confirmed
by the tendency towards a lower frequency of abdominal
obesity in the high caloric expenditure group and the
higher frequency of males with normal weights. In
addition, as compared with males, females had a greater
frequency of low caloric expenditure activities, a higher
frequency of abdominal obesity, greater mean levels of to-
tal cholesterol and LDL-C, and also a lower frequency of
cholesterol levels within the normal range. Menopause may
also have contributed to the less favorable cardiovascular
risk profile in females, because 40.8% of the females in this
study already were menopausal, and 79.3% were at high risk
for coronary artery disease in 10 years estimated by the
Framingham Study score 25 as compared with only 9.5% in
the group of childbearing-age females.

In this study, due to operational questions, the WHO
diagnostic criterion, which requires a single glucose
measurement (fasting blood glucose > 140 mg/dL) for dia-
betes mellitus was used instead of that of the Brazilian
Consensus on Diabetes, which requires 2 measurements of
fasting blood glucose with values greater than 126 mg/dL
33. The use of the WHO criterion may have resulted in an
underestimation of the incidence of diabetes mellitus.
However, the low 4% prevalence of diabetes mellitus,
lower than the mean 7.6% prevalence in the Brazilian
population 33, is believed to be justified by the occupational
high caloric expenditure 32. This is also evident in the
comparison between the sexes, when a higher incidence of
diabetes is found in females, who, in this study, had fewer
high caloric expenditure professional activities than males
did, and had a higher incidence of abdominal obesity, which
is a well-known risk factor for the plurimetabolic syndrome

and type 2 diabetes mellitus 34. In addition, no case of diabetes
was observed in the high caloric expenditure group.

Despite the existence of some relevant limitations,
such as the different demographic characteristics between
the populations of Cavunge and Framingham, the use of
the Framingham Study risk score in this study brought
relevant information from the preventive and economic
viewpoints. The assessment of the overall cardiovascular
risk showed that 39.7% of the population studied had a
high risk for coronary events in 10 years. Considering the
mean age of 46.6 years, the finding that more than one third
of the population studied has its professional activity and
remaining productive period limited to 10 years is very
disturbing. In addition, the impact of the association of
multiple risk factors in the early development of CAD and
the need for their early identification and adequate control
have been well established 35.

From the methodological point of view, a 21.2% loss
was observed in the initial sample due to nonadherence of
select individuals (10.6%) and to hemolysis of the blood
sample (10.6%). Sample losses around 20% may constitute
a selection bias; however, when these losses are random, they
are interpreted as a representative subsample of the original
sample, that does not significantly interfere with the inter-
pretation of the results 36.

Our results showed that the risk factors for cardiovascu-
lar diseases with a high prevalence in urban populations
are also frequently found in rural communities. On the
other hand, the lecture about risk factors delivered to the
community in the initial phase of this study showed that,
although the population studied completely lacked
knowledge about preventive measures, they also avidly
desired information about health promotion. These data
point to the need for prevention and control educational
programs in these communities with a special emphasis on
dietary habits, involving not only the regional health care
professionals, but the population in general, which will act
as information-proliferating agents.
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