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Hypertension Prevalence and its Associated Risk Factors in Adults:
a Population-Based Study in Pelotas
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Objective: To determine hypertension prevalence and its associated risk factors.
Methods: A cross-sectional, population-based study of people ages 20 to 69 living in the urban area of Pelotas, Rio Grande
GR6XO%UD]LOZDVFRQGXFWHG7KHGHSHQGHQWYDULDEOHV\VWHPLFK\SHUWHQVLRQZDVGHILQHGDVEORRGSUHVVXUH[PP
Hg (average of two readings) or current use of antihypertensive drugs.
Results: Among the 1,968 subjects enrolled in the study, hypertension prevalence was 23.6% (95% CI 21.6 to 25.3). A Poisson
regression model was used to control confounding factors effects. The following variables remained statistically significant
in the final model: family income, age, skin color, gender, family history of hypertension, extra salt intake, and body mass
index.
Conclusion: Compared with a similar study undertaken in 1992, hypertension prevalence increased, particularly in the
younger groups.
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Systemic hypertension is a major cause of cardiovascular
diseases (such as ischemic heart disease, stroke, and heart
failure) and chronic renal diseases1.

The identification of groups at higher risk for developing
hypertension is an important contribution to both the
prevention of morbidities and treatment effectiveness10.

Population-based studies carried out in Brazil have shown
that hypertension is a common disease, the prevalence of
which is about 20%2-5.

This study sought to determine hypertension prevalence
and its associated risk factors in the adult population of
Pelotas.

Today, cardiovascular diseases constitute the primary cause
of death, representing roughly one-third of overall adult
mortality in Brazil. In Rio Grande do Sul, in 2002, 21,802
subjects died from circulatory system diseases, also accounting
for one-third of the overall mortality6.
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Methods

Hypertensive complications often lead to costly medical
care, as they require regular use of drugs, periodic
complementary examinations, and procedures such as dialysis
and transplantation7. In Brazil, cardiocirculatory diseases rank
among the leading causes of hospital admissions and are
known to incur high costs8,9.

A cross-sectional, population-based study was conducted to
estimate hypertension prevalence and its associated risk factors
in the adult population (ages 20 to 69) living in the urban area
of Pelotas. The original project evaluated several endpoints
related to this adult population’s health and was approved
by the Research Ethics Committee of the Medical School of
Pelotas Federal University. Among the 301,081 inhabitants of
Pelotas, in 2000, 93.2% lived in the urban area; therefore the
rural population was not included in the study.

In Pelotas, Rio Grande do Sul (RS), a population-based
study of the adult population carried out in 1992 estimated
hypertension prevalence to be around 20%. This study showed
that people older than 40, black, and with family history of
hypertension were the most affected; there was no difference
between genders.

Sample size was based on the estimated prevalence
of several diseases studied in this project. To investigate
hypertension, the following parameters were used: power of
80%, alpha error of 5%, exposed-nonexposed ratio of 1:3;
prevalence of hypertension in nonexposed patients of 10%,
and prevalence ratio of 2.0. Thus, sample size, was estimated
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in 608 subjects. Considering the sample size required for
other endpoints included in the study, and taking into account
possible losses or refusals to participate, a total of 1,800
subjects would be required.

Stata software 7.0 was used for statistical analysis. Unadjusted
analysis was done by observing the prevalence ratios and their
respective 95% confidence intervals, using the chi-square test
for linear trend for ordinal categorical variables16.

In the cluster sampling, 40 census tracts and, within each
tract, 30 households were selected for interview. Therefore,
1,200 families and, in every household, 1.5 people within
the study age range were expected to be identified. In every
census tract, one block and a starting point were randomly
selected. After one house was visited, the next two were
consistently skipped, and the fourth house was visited.

Multivariate analysis was performed by Poisson regression,
which uses the prevalence ratio as the effect measure,
enabling more accurate interpretations, since the odds ratio
overestimates magnitude in highly prevalent diseases, such
as hypertension16. Regression analysis followed a conceptual
hierarchical framework (Fig. 1) for controlling confounding
variables17.

Field work took place between December 1999 and
April 2000. All participants completed a standard precoded
questionnaire. The interviews were held by college students
(Pelotas Federal University), who were blinded to the study
objectives. All interviewers attended a training program to
ensure standardization of procedures. They were trained for
measuring blood pressure according to guidelines set forth by
the Brazilian Consensus11. Blood pressure was measured using
aneroid sphygmomanometers calibrated against a mercury
manometer. Study logistics were tested in the pilot study.
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or current use of antihypertensive drugs.
Variables related to accumulation of material goods and
years of schooling were investigated to determine social
class (A, B, C, D or E), according to the Brazilian Association
of Marketing Research (ABIPEME - Associação Brasileira de
Institutos de Pesquisa de Mercados) classification12. Other
variables studied were as follows: family income per capita
in number of minimum wages, age, gender, skin color,
cigarette smoking, alcohol consumption, use of extra salt at
meals, physical activity, body mass index, and self-reported
diabetes mellitus.

OBESITY
DIABETES

Smoking was divided into four categories: non-smokers, exsmokers, smokers of up to 19 cigarettes per day, and smokers
of 20 cigarettes or more per day. The habit of adding extra
salt at the table was investigated.
Alcohol intake was measured in grams of ethanol per day,
using 30g/day as a cut-off point to define abuse. This cut-off
point is used in studies of risk factors for hypertension13 and
stroke1.
Physical activity was defined as adequate or inadequate to
confer beneficial health effects. Leisure-time physical activities
that result in energy expenditure of at least 1,000 Kcal/week
were considered adequate14.
Body weight (kg) and height (m) were measured for body
mass index (BMI, calculated as kg/m2). Subjects with BMI
between 25.0 and 29.9 kg/m2 were considered overweight,
DQGWKRVHZLWK%0,

30 NJP
kg/m2 were classified as obese15.
The presence of diabetes mellitus was also investigated,
based on history of medical diagnosis previously reported by
the participants.
Quality control was achieved by applying simplified
questionnaires to 10% of the sample. Data entry and
codification, using the Epi-Info software, were done twice in
order to reduce potential errors.
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Fig. 1 - Conceptual model.

Results
Of the 1,200 eligible families, 1,145 (95.4%) were
contacted and 55 (4.5%) were classified as losses or refusals.
Among those contacted, 2,177 subjects were eligible and
1,968 subjects from 20 to 69 years of age were interviewed
(9.6 were losses or refusals).
Hypertension prevalence in the studied sample was
 &,WR ,IGLDVWROLFEORRGSUHVVXUH

PP+JV\VWROLFEORRGSUHVVXUH
 140
 RU
or FXUUHQW
current use
XVH RI
of
antihypertensive drugs were considered an endpoint, this
prevalence would be 37.2% (95% CI 35.1 to 39.4).
With respect to socioeconomic variables, sample
distribution showed that mean education level was 7.8 years
(SD ± 4.4), around 30% of the subjects belonged to social
classes D and E (ABIPEME), and more than 70% of the families
lived on up to three minimum wages (Tab.1). Female gender
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predominated (57%), and 83% of the subjects were white,
mean age 41.6 (SD ± 13.7).
Concerning the distribution of risk factors associated
with hypertension, 60% of the subjects had family history of
hypertensive disease, 30% were smokers, and approximately
12% added extra salt to their meal. Only 20% of the subjects
were involved in physical activity considered adequate to
derive health benefits. About 65% drank less than 30g/day of
alcohol. Approximately 6% reported having diabetes mellitus,
and 53% were overweight or obese (Tab. 2).
In the unadjusted analysis, hypertension was more
prevalent in subjects belonging to all income categories than in
those who earned ten minimum wages or more; yet, the chisquare test for linear trend showed no statistical significance.
In reference to education, our data showed that subjects with
less than four years of schooling were twice as likely to have
hypertension. No statistically significant differences were found
in the ABIPEME classification (Tab. 1).
Women were 17% more likely to have hypertension than

men, although the lower confidence interval limit was below
the unit value. As for hypertension and age distribution, a
significant and positive trend was found. Regarding skin color,
non-white people were 25% more likely to have hypertension
than white people (Tab. 1).
Our data showed that a positive family history for at
least one parent was associated with higher prevalence of
hypertension. It was found that the prevalent ratio was higher
in ex-smokers than in non-smokers, but this effect was not
maintained in the multivariate analysis. Hypertension rate
was lower among subjects who drank less than 30g of alcohol
per day than among those who did not drink alcohol, but this
effect disappeared in the multivariate analysis. Participants
who added extra salt to their meal also had less hypertension.
No statistically significant differences were found regarding
leisure-time physical activity (Tab. 2).
Subjects who reported having diabetes mellitus showed
higher prevalence of hypertension. When compared with
people of appropriate weight, overweight subjects were twice

n (%)

Hypertension
prevalence (%)

Prevalence ratio (95% CI)

Education level (years) (n = 1,968)
15 or more
11-14
8-10
5-7
0-4

196 (9.9)
474 (24.1)
353(17.9)
433 (22.0)
512 (26.1)

17.4
16.5
22.2
22.2
34.4

1.0
0.95 (0.66-1.36)
1.27 (0.88-1.83)
1.27 (0.89-1.81)
1.98 (1.42-2.74)

Social class - ABIPEME (n = 1,954)
A
B
C
D
E

110 (5.6)
500 (25.6)
726 (37.2)
529 (27.1)
89 (4.5)

19.1
23.1
22.5
26.1
25.8

1.0
1.21 (0.79-1.83)
1.18 (0.78-1.77)
1.36 (0.90-2.06)
1.35 (0.80-2.28)

Family income (minimum wages) (n = 1,953)
Higher than 10.00
6.01-10.00
3.01-6.00
1.01-3.00
Lower than or equal to 1.01

102 (5.2)
135 (6.9)
297 (15.2)
819 (42.0)
600 (30.7)

11.9
27.4
23.6
23.8
24.1

1.0
2.31 (1.27-4.19)
1.98 (1.12-3.51)
2.01 (1.16-3.46)
2.03 (1.17-3.51)

Gender (n = 1,968)
Male
Female

846 (43.0)
1,122 (57.0)

21.4
25.1

1.0
1.17 (0.99-1.38)

0.06

Skin color (n = 1,968)
White
Non-white

1,634 (83.0)
334 (17.0)

22.6
28.1

1.0
1.24 (1.02-1;50)

< 0.05

Age (years) (n = 1,967)
20-29
30-39
40-49
50-59
60-69

464 (23.7)
457 (23.2)
443 (22.5)
374 (19.0)
229 (11.6)

5.2
11.2
26.5
42.2
49.3

1.0
2.16 (1.35-3.45)
5.13 (3.37-7.80)
8.16 (5.42-12.26)
9.54 (6.32-14.39)

Variable

p value

< 0.001*

0.1*

0.16*

< 0.001

* p value of the chi-square test for linear trend
Table 1 - Sample distribution of socioeconomic and demographic variables, hypertension prevalence and
their respective prevalence ratio and 95% CI. Pelotas, 2000.
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n (%)

Hypertension
prevalence (%)

Prevalence ratio (95% CI)

Family history of hypertension (n = 1,618)
No
Father or mother
Father and mother

650 (40.2)
749 (46.3)
219 (13.5)

15.7
23.4
38.3

1.0
1.48 (1.19-1.85)
2.43 (1.19-3.10)

Smoking (n = 1,963)
Non-smoker
Ex-smoker
Smoke up to 19 cigarettes/day
Smoke 20 or more cigarettes/day

945 (48.1)
423 (21.5)
319 (16.2)
281 (14.2)

23.2
29.6
18.6
21.1

1.0
1.27 (1.05-1.53)
0.80 (0.62-1.04)
0.91 (0.70-1.17)

Use of extra salt on meals (n = 1,966)
No
Yes

1,723 (87.6)
243 (12.4)

24.9
13.6

1.0
0.55 (0.39-0.76)

< 0.001

Physical activity (n = 1,961)
Adequate
Inadequate

380 (19.4)
1,581 (80.6)

21.3
24.2

1.0
1.13 (0.92-1.40)

0.2

Alcohol consumption (n = 1,950)
No
Less than 30g/day
30g/day or more

411 (21.0)
1,273 (65.1)
271 (13.9)

29.8
20.9
26.6

1.0
0.70 (0.58-0.84)
0.89 (0.69-1.14)

Body mass index (n = 1,936)
Deficit
Appropriate
Overweight
Obesity

56 (2.9)
851 (44.0)
653 (33.7)
376 (19.4)

12.5
10.9
29.1
45.3

1.0
0.87 (0.43-1.79)
2.33 (1.15-4.70)
3.62 (1.79-7.31)

Diabetes mellitus (n = 1,968)
No
Yes

1,857 (94.4)
11 (5.6)

21.9
51.8

1.0
2.37 (1.94-2.89)

Variable

p value

< 0.001

< 0.01

< 0.001

< 0.001*

< 0.001

* p value of the chi-square test for linear trend
Table 2 - Sample distribution of family history, habits and environmental characteristics, hypertension prevalence
and their respective prevalence ratio and 95% CI. Pelotas, 2000.

as likely to have hypertension, while in obese subjects this
increase was 3.5-fold (Tab. 2).
The following variables were maintained in the Poisson
regression because they were statistically significant: family
income, age, skin color, gender, family history of hypertension,
extra salt intake, and body mass index (Tab. 3). The other
variables: schooling, social class, smoking, alcohol intake, and
presence of diabetes mellitus lost effect after being adjusted
to the hierarchal model (Tab. 3).

Discussion
The main limitations of observational studies are the potential
for selection bias, involvement of confounding variables, and
occasional findings in the analysis18. In this study, sample
distribution by gender and age was similar to that of the Pelotas
population, thus eliminating any possible selection bias.
Another limitation to be highlighted was the fact that the
two blood pressure readings were taken virtually at the same
time. It should be remembered that the criteria for clinical
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diagnosis recommend that at least two measurements be taken
at different moments1. However, the cross-sectional design was
used due to logistic and budgetary criteria. A second visit for
another blood pressure measurement would have made this
study impossible. Thus, as with other cross-sectional studies
using the same definition of endpoint2,3,19, the cut-off point
was more specific, that is to say, probably the sensitivity and
number of false-positive subjects were reduced. Accordingly,
prevalence measures may have been underestimated.
In the present study, both blood pressure measurement and
classification were similar to that of another population-based
study carried out in the same city3, but using a larger sample.
Hypertension prevalence in the present investigation was higher
than that detected previously. In the earlier study, it was less than
19.8% (95% CI 17.9 to 21.7); whereas in this study it was 23.6%
(95% CI 21.6 to 25.3). Despite overlapping confidence intervals, it
is believed that hypertension prevalence increased. This might be
explained by age differences between the two populations. In the
study by Piccini and Victora, around 52% of the population was
younger than 19, while in the present study 47% of the population
fell into this age group. Prevalences of the Piccini and Victora’
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Variable1

Prevalence ratio
(95% CI)

p value

Education level (years)
15 or more
11-14
8-10
5-7
0-4

1.0
1.14 (0.80-1.61)
1.20 (0.82-1.76)
1.09 (0.75-1.61)
1.23 (0.84-1.78)

Social class - ABIPEME
A
B
C
D
E

1.0
1.04 (0.69-1.57)
1.04 (0.69-1.59)
1.03 (0.66-1.59)
0.98 (0.57-1.68)

Family income
(minimum wages)
Higher than 10.00
6.01-10.00
3.01-6.00
1.01-3.00
Lower than or equal to 1.01

1.0
2.19 (1.25-3.84)
1.91(1.11-3.27)
1.98 (1.18-3.32)
2.07 (1.22-3.49)

Gender
Male
Female

1.0
1.10 (0.94-1.28)

0.16

Skin color
White
Non-white

1.0
1.25(1.04-1.49)

<0.05

Age (years)
20-29
30-39
40-49
50-59
60-69

1.0
2.08(1.29-3.32)
5.16(3.39-7.84)
7.98(5.3111.99)
9.47(6.2814.27)

0.6

0.7

Additionally, regarding hypertension distribution by age, it is
worth noting that in the oldest age group, half of the sample had
the disease, denoting the disease burden in older people.
0.05*

<0.001*

Family history of hypertension2
No
Father or mother
Father and mother

1.0
1.54(1.25-1.89)
2.43(1.93-3.05)

Smoking2
Non-smoker
Ex-smoker
Smoke up to 19 cigarettes/day
Smoke 20 or more cigarettes/day

1.0
0.98(0.79-1.21)
0.92(0.69-1.24)
1.01(0.76-1.34)

Use of extra salt on meals2
No
Yes

1.0
<0.01
0.55 (0.37-0.82)

Physical activity
Adequate
Inadequate

1.0
0.88 (0.69-1.10)

Alcohol use2
No
Less than 30g/day
30g or more/day

1.0
0.98 (0.79-1.19)
1.16 (0.86-1.57)

Body mass index3
Deficit
Appropriate
Overweight
Obesity

1.0
1.07(0.44-2.62)
2.15(0.89-5.19)
3.00(1.24-7.27)

Diabetes mellitus3
No
Yes

1.0
1.16(0.91-1.47)

<0.001

0.8

2

0.3

0.5

<0.001

0.2

** p value of the chi-square test for linear trend (continued).
1 – All socioeconomic and demographic variables were adjusted to
those of the first level of the conceptual model (Figure 1)
2 – Adjusted to variables of the first and second levels of the model.
3 – Adjusted to variables of the first, second, and third levels of the model.
Table 3 - Multivariate analysis. Pelotas, 2000.

study in the different age groups were standardized in accordance
to this population. After standardization, hypertension prevalence
was 21.4%, suggesting a higher incidence of this disease. In spite
of this, hypertension prevalences rose in virtually all the age
groups, but the largest proportional increases were found in the
younger groups. These increases went as follows: 126.1% in the
20-29 age group, 24.4% in the 30-39 age group, -4.7% in the
40-49 age group, 13.7% in the 50-59 age group, and 5.1% in the
60-69 age group. However, confidence intervals for the 20-29
age group in both studies overlapped (95% CI in 1992 – 0.8 to
3.8; 95% CI in 2000 – 3.2 to 7.2).

Comparison of risk factor distribution in both studies was
impaired, because variables were collected in different ways.
Piccini and Victora’s report was analyzed, and the nutritional
status of young people in both samples could be evaluated;
however, no differences were found in overweight and
obesity prevalence.
There was an association with family income, showing once
again that hypertension is linked to poor living conditions. This
finding had already been demonstrated in several studies2,3,20.
Skin color is known to be associated with hypertension1, and
the present study confirmed this association, showing greater
prevalence in non-white subjects.
In this study, hypertension was associated with family
history, overweight, and obesity. Other studies also detected
an association between hypertension and family history 3,5,20,21.
The positive association between hypertension and obesity
was also observed in other studies3,19,20,22.
Other known risk factors for hypertension, such as
physical activity, smoking, and alcohol consumption1 were
not associated in the present study. Although a separate
analysis was performed for subjects decompensated who
reported hypertension, this association was not established.
It was hypothesized that the association might have not been
detected due to reverse causality.
On the other hand, the use of extra salt showed to be a
protective factor for hypertension, possibly because the question
failed to measure the real amount of daily salt intake.
By controlling hypertension, developed countries have
decreased mortality rates and improved health levels23,24.
Therefore, the implementation of measures aimed at
promoting changes in lifestyle and therapeutic control is
needed to reduce the disease burden. The fact that two
population-based studies have been carried out in Pelotas
allowed verification of the trend towards the disease.
Therefore, it is suggested that hypertension in the youngest
age groups be specifically studied.
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