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Summary. The objective of this study was to analyse the association between
socioeconomic indicators and cardiovascular disease risk factors in adult
residents of Rio de Janeiro city, Brazil. Data were obtained by direct interview
and physical examination in a population-based cross-sectional study in the
city of Rio de Janeiro, 1995–96. Subjects were selected by two-stage random
sampling and information was collected on socioeconomic, anthropometric
and demographic characteristics, as well as on existing risk factors for
cardiovascular disease. An index to express the risk of cardiovascular disease
(CVD) was built, based on the presence of two or more of the following risk
factors: overweight (measured by the body mass index, BMI), fat location
(measured by the waist–hip ratio index, WHR), smoking, hypertension,
sedentary lifestyle and alcohol consumption. The association between this risk
index and the socioeconomic variables level of schooling, per capita income
and residence location (slum vs non-slum) was evaluated through logistic
regression models that controlled for the age of the subjects. Two separate
models were built, according to the gender of the subjects. Complete data were
collected for 1413 males and 1866 females over the age of 20 years (82% of the
intended sample). In the studied population, a considerable prevalence of risk
for CVD was found: 42·2% among males and 65·4% among females. For
males, the socioeconomic and demographic indicators retained in the logistic
model were age (OR 1·01, 95% CI 1·00–1·01), level of schooling (1·77, 95% CI
1·39–2·26) and per capita income (OR 0·77, 95% CI 0·61–0·97). For females,
the indicators retained were age (OR 1·02, 95% CI 1·01–1·02) and level of
schooling (OR 2·26, 95% CI 1·84–2·77). The findings indicate that cardio-
vascular disease risk is already an alarming problem in the urban populations
of developing countries, and that educational level is the most important
socioeconomic factor associated with its presence.
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Introduction

Cardiovascular diseases (CVD) are among the worst causes of morbidity and
mortality both in developed countries and in the large urban centres of the developing
world. Their prevalence showed a sharp increase from the second half of the last
century on, with an alarming growth in the proportion of deaths caused by acute
myocardial infarction and stroke (World Bank, 1993; Van Der Sande, 2001).

In Brazil, mortality data indicate that CVD are an important cause of mortality
both in rural and in urban areas of the country. Between 1930 and 1994, the
proportion of deaths due to CVD increased from 11·8% to 33·3%, representing now
the third most important cause of hospital admissions in the country (WHO, 2005).
The high prevalence of these diseases generates a growing demand for adequate health
services, complicated by the fact that these are chronic health problems requiring
high-cost technology, causing incapacity for work, demanding early retirement and
imposing a loss of life quality for the patients. Their prevention, therefore, is certainly
an important public health task, both in developed and developing countries (World
Bank, 1993; Terris, 1999).

Although the main risk factors for CVD are well known (smoking, diabetes,
sedentary lifestyle, hypertension, overweight and alcohol consumption), the associ-
ation between these factors and socioeconomic determinants is still not well
understood. The study of this association is, thus, essential for the definition of public
health strategies for dealing with CVD. The present work investigated the relationship
between CVD risk factors and socioeconomic characteristics using information
collected from an adult population random sample.

Methods

The study analysed information from a population-based survey carried out in
1995–97 in the city of Rio de Janeiro, Brazil. Data were obtained by interview and
physical examination on subjects selected by a two-stage sampling process. At the first
stage, 60 census sectors were randomly selected, with probability proportional to their
population size, and at the second, 34 residences were sampled from each primary
sampling unit, providing 2040 households. Once a household was selected, all of its
residents above 20 years of age were interviewed. Data quality was verified by means
of telephone interviews that randomly re-checked answers on 5% of the question-
naires. More information on the data collection procedures can be found in Marins
et al. (2001).

Lifestyle variables

Smoking was dichotomized into ‘smokers’ and ‘non-smokers’. Type and quantity
of smoking were not considered, and ex-smokers were grouped into the ‘non-smokers’
category. Sedentary lifestyle considered the practice of leisure activities such as
jogging and sports during the preceding month, and received the label ‘no’ if the
subject reported at least one regular physical leisure activity during the preceding
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month, and ‘yes’ otherwise. Alcohol consumption was classified as ‘lower consumption’
for the subjects who reported abstinence or consumption of fourteen or fewer doses
per week (two daily doses) and ‘higher consumption’ otherwise.

Measurement of arterial hypertension

For hypertension measurements, subjects were oriented to have an empty bladder,
to rest for at least five minutes before the first measurement and not to smoke or
drink coffee for the 30 minutes preceding the examination. Two measurements were
performed in each subject, with an interval of at least two minutes. Measurements
were made with a calibrated electronic device, with a cuff covering at least 80% of the
upper-arm area. The cuff was evenly inflated to about 20 mmHg above the arterial
pressure supposed for the pulse and deflated at the speed of 2–3 mm/s. The first
audible sound defined the systolic arterial pressure, and its disappearance the arterial
diastolic pressure. If a difference of more than 5 mmHg between the two systolic and
diastolic measurements was detected, two new measurements were taken. The cut-off
points for hypertension were defined as 140 mmHg for systolic pressure and/or
90 mmHg for diastolic pressure (Chobanian et al., 2003).

Anthropometric variables

Anthropometric measurements were performed at the households of the subjects,
and the measurement procedures, based on Lohman et al. (1988), were standardized
during a training period. All anthropometric measurements were taken with subjects
wearing light clothes. Weight measurements were made with digital scales with 100 g
variation and 150 kg maximum capacity. Height was measured in centimetres with a
metric tape fixed to a wall with no baseboard, while subjects stood erect with bare feet
and arms along the body. Two height measurements were obtained and their mean
recorded, unless a difference of 1 cm or more was identified. In this case, both
measurements were repeated. Waist girth was measured at the minimum circumfer-
ence between the iliac crest and the rib cage, and hip girth was measured considering
the maximum width over the greater trochanters. Both were obtained twice and the
measurement was repeated if the difference between the first two measurements was
bigger than 1 cm (Chobanian et al., 2003).

The body mass index (BMI), defined as weight (kg) divided by the height (m)
squared, was calculated, and overweight was defined by the cut-off point of 25 kg/m2.
Central body fat distribution was evaluated by the waist-to-hip ratio (WHR), with
cut-off points of 0·95 (males) and 0·80 (females).

Socioeconomic determinants

Subjects were classified as either slum dwellers or non-slum dwellers, according to
their residence location. Per capita income was calculated as the total monthly income
of a family divided by the number of persons in the family. This variable was
dichotomized using the sample median (approximately US$200/month) as a cut-off
point, with subjects receiving the value ‘0’ when below the cut-off point, and ‘1’
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otherwise. Level of schooling was measured by the number of years of schooling of
the subjects, and dichotomized as ‘lower schooling’ (no more than eight years of
schooling – dichotomized as ‘1’ for the analysis) and ‘higher schooling’ (more than
eight years – dichotomized as ‘0’).

Cardiovascular disease risk index (CVDRI)

An index to assess ‘risk of CVD’ was developed, taking into account the number
of CVD risk factors identified in each subject. The CVD risk factors considered were
‘high WHR’, ‘overweight’, ‘hypertension’, ‘sedentary lifestyle’, ‘smoking’ and ‘higher
alcohol consumption’. In order to allow for the development of logistic regression
models from the data, this variable was dichotomized. Thus, subjects who had two or
more of these factors were considered ‘in risk’ and had the value ‘1’ assigned to their
cardiovascular disease risk index. Conversely, subjects who had zero or one of the
factors were defined as ‘low risk’ and were assigned the value ‘0’.

Data analysis

The association between the CVDRI and the independent variables age (in years),
residence location, level of schooling and per capita income was analysed through
multiple logistic regression models built separately for males and females (Hosmer &
Lemeshow, 2000). At first, all independent variables were included in a model.
Secondly, final models were obtained by retaining only the variables with p values
below 0·25 in the first stage. The SPSS software version 10 was used for data
manipulation and model estimation.

Results

From the 2040 residences at first selected, 1668 agreed to participate in the study, with
a non-response rate of 18·2% (323 subjects refused to participate and 49 residences
were closed or otherwise inaccessible). The original sample consisted of 3997 adults
over 20 years of age; of these 3279 (82%) had complete data on anthropometric and
blood pressure measurements.

Table 1 describes the sample distribution of the variables. In the studied
population, 42·2% of the males and 65·4% of the females were classified in the ‘risk
of CVD’ category. The prevalence of high WHR was 21·4% among males and 49·4%
among females, and the prevalence of overweight 43·9% in males and 43·2% in
females.

Table 2 presents the results of the logistic regression models, with the model-
adjusted OR and their respective 95% confidence intervals. For males, the variables
retained as predictors of CVDRI were age (OR 1·01, 95% CI 1·00–1·01), level of
schooling (OR 1·77, 95% CI 1·39–2·26) and per capita income (OR 0·77, 95% CI
0·61–0·97). For females, these were age (OR 1·02, 95% CI 1·01–1·02) and level of
schooling (OR 2·26, 95% CI 1·84–2·77).
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Discussion

Risk factors associated with CVD are usually classified as ‘constitutional’, such as age
and gender; ‘behavioural’, such as smoking, alcohol use, sedentary lifestyle and diet,
and ‘metabolic’ (for example, overweight, which results from an interaction of
constitutional and behavioural factors) (Aubert et al., 1998). Public health interven-
tions, of course, should be concerned with the factors pertaining to the second of
these groups.

This work analysed the relation among socioeconomic status indicators and a risk
index for cardiovascular disease. With this aim, a global indicator of cardiovascular
risk was built, taking into account information on well known risk factors (smoking,
hypertension, higher alcohol consumption, sedentary lifestyle, central body fat and

Table 1. Sample distribution of study variables, city of Rio de Janeiro, 1995–97

Males Females

Variable n (%) n (%)

Total number of subjects 1413 1866
Body mass index

>25 621 (43·9) 807 (43·2)
Waist–hip ratio

Elevated 303 (21·4) 921 (49·4)
Age

R45 years 579 (41·0) 891 (43·9)
Level of schooling

Lower (%8 years) 530 (37·5) 809 (43·4)
Residence area

Slum 368 (26·0) 501 (26·8)
Per capita monthly income

<US$200 673 (47·6) 921 (49·4)
Smoking

Smoker 434 (30·7) 439 (23·5)
Alcohol consumption

R14 weekly doses 93 (6·6) 115 (6·2)
Hypertension

Yes 145 (10·3) 224 (12·0)
Sedentary lifestyle

Yes 963 (68·2) 1347 (72·2)
Risk score distribution

0 235 (16·6) 205 (11·0)
1 652 (46·1) 700 (37·5)
2 401 (28·4) 676 (36·2)
3 109 (7·7) 261 (14·0)
4 16 (1·1) 24 (1·3)

Subjects at risk (>1 risk factor) 596 (42·2) 1220 (65·4)
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overweight). The socioeconomic factors residence location, level of schooling and per
capita income were used as independent variables and controlled by two already well
accepted constitutional factors: age and gender (Helmert et al., 1990; Wing et al.,
1992; Aubert et al., 1998; Cicera et al., 1998; Lloyd-Jones et al., 1999; Narváez et al.,
2001).

Sedentarism was used as one of the components of the CVD risk index. Although
the degree of physical exercise actually present in a group of subjects is usually
difficult to ascertain, many studies have identified exercise as an important and
independent predictor of CVD, demanding specific medical attention (USDHHS,
1996; Grundy, 1999; Grundy et al., 1999). The cut-off point for alcohol consumption
was defined as two drinks per day, as consumption above this level has been
associated with an increased risk of stroke (Mukamal, 2005).

It is accepted that, over the course of a lifetime, even the presence of one single
risk factor for CVD should already be considered a health concern (Greenlund et al.,
1998; Wilson et al., 1998). However, the present work chose to define ‘risk of CVD’
as the presence of at least two risk factors, since its aim was not to predict mortality,
but, rather, to select population groups that are potential targets of feasible primary
prevention strategies. A large fraction of the studied population was considered to be
at ‘risk’ by the indicator used. This is an extremely serious concern, since, as said,
subjects were only considered to be in this category when they had at least two of the
previously discussed risk factors. In fact, close to 90% of the studied population had
at least one of those factors.

In the present study, the BMI was used for the assessment of the subjects’
overweight and the WHR was used in the estimation of central body fat, since a large
number of studies point to a direct relation between central body fat and
cardiovascular disease (Must et al., 1999). The widely used cut-off point of 25 was

Table 2. Risk predictors of CVD according to logistic regression models for males and
females: adjusted odds ratios and 95% confidence intervals, city of Rio de Janeiro,
1996. All models with �2 p values<0·001 (p values rounded to three decimal places)

Retained variables Beta p values OR (95% CI)

Males
Age 0·007 0·050 1·01 (1·00–1·01)

R45 years
Level of schooling

Lower (%8 years) 0·576 0·000 1·77 (1·39–2·26)
Per capita monthly income

<US$200/month �0·253 0·031 0·77 (0·61–0·97)

Females
Age

R45 years 0·017 0·000 1·02 (1·01–1·02)
Level of schooling

Lower (%8 years) 0·816 0·000 2·26 (1·84–2·77)

226 V. M. R. Marins et al.

https://doi.org/10.1017/S0021932006001246 Published online by Cambridge University Press

https://doi.org/10.1017/S0021932006001246


used to define BMI overweight (WHO, 1995). The fraction of subjects classified as
overweight was found to be very high (43·9% for males and 43·2% for females), which
is similar to the findings of surveys in other countries, for instance the United States
and countries in Europe (Hill & Peters, 1998; Flegal et al., 1998; Bonow & Eckel,
2003).

The present study found that 11% of the sample subjects were hypertensive, 27%
were smokers, 70% were sedentary and 43% were (BMI) overweight. Few population-
based studies in developing countries have tried to ascertain these proportions with
comparable methods, but, in Mexico, a sample survey-based study found that 30·1%
of the population were hypertensive, 36·6% smoked and 24·4% were overweight
(Velázquez-Monroy et al., 2003). In the largest city of Pakistan, a recent study
detected that 22% of the subjects were hypertensive, 20% smoked and that 65% were
sedentary (Dodani et al., 2004).

The most interesting finding of the present study was the strong and inverse
connection between educational levels and the CVD risk index. This association has
already been found in other studies, e.g. in Germany, Spain, Finland, England,
Sweden and the USA (Helmert et al., 1990; Cicera et al., 1990; Myllykangas et al.,
1995; Morris et al., 1996; Wamala et al., 1999; Diez-Roux et al., 1999). However,
although many studies have addressed this subject in developed countries, few have
detected this effect in metropolitan populations of less developed countries. This
finding has a very positive characteristic, since it may be supposed that it is easier to
change the educational level of a population than its income levels. Similarly, diet and
other behavioural characteristics surely are amenable to change through educational
programmes or by changes in the educational status of a subject.

It was also found that, for males, an inverse association existed between per capita
income and the CVDRI, while, for females, this relationship was apparently absent.
The association between income and cardiovascular risk is still not clear, although
some reports also show an inverse association between income and cardiovascular risk
factors (Kaplan & Keil, 1988). A possible explanation for the inverse association is
that lower income groups consume a more traditional diet, which has been shown to
have an important association with BMI (Sichieri, 2002).

In conclusion, the present work found a high prevalence of cardiovascular disease
risk factors in the studied population, highlighting the importance of examining
socioeconomic determinants of cardiovascular risk in developing countries. The
findings indicate that cardiovascular disease risk is already an alarming problem in the
urban populations of developing countries, and that educational levels are the clearest
factor associated with its presence.
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