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Prevalence of Angina Pectoris in Pelotas (south of Brazil)
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Abstract

Background: Ischemic heart disease is the leading cause of death in the world and angina is its cardinal manifestation.
Objective: To determine the prevalence of angina and possible angina and its distribution by main demographic and
socioeconomic characteristics among adults 40 years of age or older.
Methods: This is a population-based, cross-sectional study featuring residents of the urban area in Pelotas, a city
located in the south of Brazil, from October through December 2007. A two-stage cluster sampling - census tracts and
households - was used. The prevalence of angina and possible angina was defined according to the Rose questionnaire.
These conditions were assessed by demographic and socioeconomic characteristics: age, sex, skin color, economic
status, and schooling. Data were collected using standardized questionnaires in interviews with the individuals in their
homes. The non-respondent rate was 6.8%.
Results: The prevalence of angina among the 1680 individuals taking part in the study was 8.2% (95% CI: 6.7 - 9.6),
while that of possible angina came to 12.3% (95% CI: 10.6 - 14.0). The prevalence of angina and possible angina
was higher among women, black/brown-skinned individuals, low economic class individuals and subjects with the low
schooling. The prevalence of angina was higher among older individuals, while possible angina was found not to be
associated with age.
Conclusion: The prevalence of angina and possible angina was found to be high, affecting approximately 20% of the
population in Pelotas. (Arq Bras Cardiol 2010; 95(2): 179-185)
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Introduction
Ischemic heart disease is the main cause of death throughout
the world, responsible for more than seven million deaths per
year1. Angina pectoris is its main manifestation, accounting
for nearly half of the initial cases2. The anginal symptom is
caused by myocardial ischemia and is characterized by chest
pain or discomfort. It is frequently set off by physical exertion
and is relieved by rest. Obstruction of the coronary arteries by
atherosclerotic plaque - a systemic inflammatory disease - is its
main cause, although other conditions, such as hypertension,
hypertrophic cardiomyopathy, and aortic valve disease may
also be involved. Angina can also occur in individuals with
normal coronary arteries in the presence of arterial spasm or
endothelial dysfunction. Finally, similar manifestations may be
observed in diseases of the esophagus, lungs or chest wall3.
The diagnosis of angina is essentially based on the patient’s
medical history; this fact makes the detection of the disease

difficult, especially on a populational level. Aiming at using it in
epidemiologic surveys, Geoffrey Rose proposed a standardized
questionnaire to evaluate angina in 19624. It is still being
widely used as observed in a recent systematic review which
identified 74 studies conducted in 31 countries5.
This questionnaire, which uses the presence of specific
characteristics of the anginal symptom, proved capable of
predicting cardiovascular mortality6. Its accuracy has been
compared to clinical diagnosis, ECG findings, myocardial
radionuclide scan and coronary angiography, showing
specificity from 80 to 95% and sensitivity from 20 to 80%7.
Not only because angina is an important indicator of
ischemic heart disease, but also because Brazil lacks any
updated representative populational studies using the Rose
questionnaire, we decided to use this questionnaire to
measure the prevalence of angina and possible angina among
the adult population in Pelotas city.
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A population-based, cross-sectional study was carried out in
Pelotas from October to December 2007. This city is located
in the south of Brazil and most of its 340,000 inhabitants live
in the urban area.
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The target population consisted of individuals 40 years of
age or older living in the urban area. All those incapable of
walking or of understanding the questions were excluded.
The following parameters were used to calculate the size
of the sample: expected prevalence of 10%8,9, precision of 1.6
percentage point, and confidence level of 95%. Besides, 20%
was added to offset the design effect, and 10% to account
for possible non-respondents, resulting in a total of 1781
individuals. Based on the 2000 Demographic Census, we
estimated that we would find 1.2 individuals 40 years of age
or older per household in Pelotas. Thus, in order to achieve the
desired sample size we would have to visit 1484 households.
A two-stage probability cluster sampling was used to obtain
a representative sample of these households. The primary
units were the census tract sectors - based on data from the
2000 Demographic Census - while the secondary units were
the households. In the first stage, the 404 eligible census tract
sectors - excluding four essentially commercial sectors - were
classified by the average income of the cluster. Next, 125 out
of 404 eligible sectors were chosen by systematic sampling
featuring probability of selection proportional to the number
of households in those sectors. In the second stage, after the
registration of all the occupied dwellings in the chosen sectors,
a new systematic sampling was used to select an average of
11 households per sector. In the end, this process resulted in
the selection of 1,534 households.
A standardized questionnaire, which had been pre-coded
and previously tested in a pilot study, was used. Apart from
the questions necessary for defining the outcome, collected
data also included characteristics such as round age, sex,
observed skin color - classified as white or black/brown - and
socioeconomic characteristics such as schooling, measured in
successfully completed grades, and economic status based on
the Associação Brasileira de Empresas de Pesquisa (ABEP)10, a
Brazilian association of companies for research. The economic
status classification is mainly based on the accumulation of
home appliances and on the schooling level of the head of the
family; it is divided into five different categories (or classes): A,
B, C, D, and E, where A represents the highest level.
The presence of angina was assessed using the Rose
questionnaire (see Box 1) and expressed in terms of cumulative
prevalence, i.e., at any time in the past11. Individuals classified
as having angina were those who had a history of chest pain
(answer “yes” to question 1), set off by physical exertion
(answer “yes” to questions 2 or 3), forcing them to stop or slow
down (question 4), with subsequent relief (“yes” to question
5), within 10 minutes (question 6), and located in the sternum
or the left anterior chest and left arm (quadrants 4, 8, or 5
and 6 in question 7).
In addition, the prevalence of possible angina was also
assessed according to the Rose questionnaire. Its presence
was characterized when respondents claimed chest pain on
exertion (affirmative answer to question 1 and questions 2 or
3), but failed to fulfill the remaining criteria for definite angina
(questions 4-7).
The questionnaire was applied by previously trained
interviewers in direct contact with the respondents in their
homes. Besides the revision of the questionnaires and double

Box 1 - Rose Questionnaire.

data digitization - with automatic verification of amplitude
and consistency - field work quality control included interview
verification. The study supervisor verified interviews by revisiting
10% of the respondents. The agreement test (Kappa) result for
the information under evaluation was higher than 0.8.
The following strategies were used to reduce the nonrespondent rate: publicity in the local press, delivery of printed
communication to the selected households; and at least three
visits to individuals who were absent on the first try or who
refused to take part in the study. Visits were paid at different
times on different days, and at least one of them was paid by
the study supervisor himself.
Epi Info12 software was used for data entry and Strata 9.013
for statistical analysis, taking into account the sample design
(sampling by clusters) to correct the variability of the estimates.
The intraclass correlation coefficients were 0.01 for angina and
0.02 for possible angina, resulting in design effects of 1.14 and
1.16, respectively, for these conditions.
The study was approved by the Research Ethics Committee
at the Universidade Federal de Pelotas. All participants signed
an informed consent prior to application of the questionnaire.

Results
Among the 1,534 selected households, we found 1,836
individuals 40 years of age or older. Of those, 34 were excluded
- 30 who were unable to understand the questionnaire, and
four who were unable to walk. We were unable to obtain
information on 122 out of 1,802 eligible individuals, which
represents a 6.8% non-respondent rate. Of those, 60% were
between 40 and 59 years of age, 45% were females, and half
resided in the areas of higher average income as defined by
the 2000 Demographic Census. The final sample of this study
totaled 1,680 individuals.
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Table 1 shows the demographic and socioeconomic
characteristics of the sample under study. The median age
was 56 years old. Women made up 58% of the sample,
and 81% of the study subjects were white. In regard to the
economic condition, approximately 40% were in the highest
economic classes (A and B), and approximately 20%, in the
lowest one (D and E). As to schooling, approximately a third
had completed up to four grades of schooling, and another
third, nine grades or more. Average schooling for the sample
as a whole amounted to eight successfully completed grades.
Table 2 shows the prevalence of angina and possible
angina according to certain demographic and socioeconomic
characteristics of the population under study. The cumulative
prevalence of angina for the sample was 8.2% (95% CI: 6.7 9.6). Prevalence increased with advancing age. For example,
the prevalence of angina among individuals from 40 to 49
years of age was 7.1%, while the prevalence for those 70 years
of age or older was 12%. Women had higher rates than men
(9.8% vs 5.9%) regardless of the age group, and that difference
was more pronounced in the extreme age groups: 40 to 49,
and 70 or older (Figure 1). Black/brown-skinned individuals
had higher rates of angina than those with white skin (10.9%
vs 7.5%), and that difference was nearly twice as high among
the men (Figure 2).
Table 1 - Description of the sample according to demographic and
socioeconomic characteristics. Pelotas, 2007
Characteristics

n (1,680)

%

40 – 49

591

35.2

50 – 59

516

30.7

60 – 69

314

18.7

≥ 70 or more

259

15.4

Age (years)

Sex
Male

699

41.6

Female

981

58.4

1,369

81.5

311

18.5

Observed skin color
White
Black/brown
Economic level (ABEP) (n=1,659)
Class A (highest level)

99

6.0

Class B

541

32.6

Class C

722

43.5

Class D

271

16.3

26

1.6

0–4

552

32.9

5–8

568

33.8

9 – 11

282

16.8

12 or more

278

16.5

Class E (lowest level)
Schooling (grades)

ABEP - Associação Brasileira de Empresas de Pesquisa.
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Table 2 shows a substantially higher incidence of angina
among the lowest economic classes (D and E), classified
according to ABEP. The prevalence of angina in these two
categories was double that of class A (10.8% vs 5.1%). The
prevalence of angina was also higher among individuals with
less schooling. Prevalence for those who had successfully
completed up to four grades was 10.3%, compared with 5.2%
for those who had finished nine grades or more.
The cumulative prevalence of possible angina was 12.3%
(95% CI: 10.6 - 14.0) with no significant difference among the
age groups. Women were more affected than men (14.6% vs
9.2%), as were black/brown-skinned individuals, compared to
white-skinned ones (14.5% vs 11.8%), but without statistical
significance. Possible angina was also more prevalent among
individuals in economic classes D and E than in class A (18.9%
vs 5.1%). Finally, whereas only 6.3% of the individuals who had
finished nine grades or more at school had possible angina,
17.9% of those who had not finished more that four grades
had possible angina.

Discussion
The prevalence of angina and possible angina was 8% and
12%, respectively. In both conditions, the highest rates were
found among individuals of the female sex, with black/brown
skin color, the poorest economic condition, and the least
schooling. Among the older individuals, only the prevalence
of angina was higher.
When interpreting these findings, at least two limitations
that may have affected the estimates must be taken into
consideration: 1) the recall time was unlimited, so, some
episodes may have been forgotten; it would result in reduction
of the prevalence, and 2) the lack of accuracy assessment
(sensitivity and specificity) of the Rose questionnaire for the
population under study could change prevalence in either
direction, depending on those properties.
In addition, caution must be taken regarding the
inference of the accuracy of this tool when used on other
populations, since local populational characteristics can
influence the assessment. In this regard, a study compared
the accuracy of this tool in two different communities,
obtaining a difference of 16 percentage points in sensitivity
among men (37% vs 21%) and women (24% vs 8%) when
compared to self-reported medical diagnosis. A similar
situation was found when comparing ischemic changes
on resting ECG, with a difference of 18 percentage points
among men (36% vs 18%) and 27 percentage points among
women (33% vs 6%)14. The author justifies these findings
stating that chest pain may be experienced, interpreted,
and described according to local cultural aspects, or
socioeconomic and educational factors that may lead them
to be perceived differently14.
However, there are aspects that reinforce the importance
of the findings presented herein, such as the use of a
representative sample in Pelotas - which reduces the possibility
of selection bias - and the low non-respondent rate observed
in this study.
The prevalence of angina in this study was higher than
the 5.1% found in a major populational survey in the United
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Table 2 - Prevalence of angina and possible angina according to demographic and socioeconomic characteristics among individuals 40 years
of age or older, Pelotas, 2007
Characteristics

Angina

Possible angina

Prevalence

95% CI

P-value

Prevalence

95% CI

P-value

8.2%

6.7 – 9.6

–

12.3%

10.6 – 14.0

–

40 – 49

7.1%

4.9 – 9.3

12.2%

9.5 – 14.8

50 – 59

6.8%

4.4 – 9.2

12.2%

9.6 – 14.8

60 – 69

9.2%

5.7 – 12.8

13.4%

8.9 – 17.9

≥ 70

12.0%

7.5 – 16.4

11.6%

8.1 – 15.1

Male

5.9%

4.1 – 7.6

9.2%

7.1 – 11.2

Female

9.8%

7.9 – 11.7

14.6%

12.2 -16.9

General (n=1680)
Age (years)

0.04*

Sex

0.9*

0.01†

0.001†

Skin color
White

7.5%

6.1 – 9.0

Black/brown

10.9%

7.6 – 14.3

Class A

5.1%

1.0 – 9.3

Class B

7.2%

4.8 – 9.7

7.4%

5.2 – 9.6

Class C

8.2%

6.4 – 10.0

14.1%

11.8 – 16.4

Class D/E

10.8%

7.3 – 14.3

18.9%

14.3 – 23.4

0–4

10.3%

8.0 – 12.6

17.9%

14.4 – 21.4

5–8

9.0%

6.5 – 11.5

12.9%

9.8 – 15.9

9 or more

5.2%

3.1 – 7.2

6.3%

4.3 – 8.2

Economic level (ABEP)

0.03†

11.8%

9.9 – 13.7

14.5%

10.7 – 18.2

5.1%

1.2 – 8.9

0.01*

0.19†
0.001*

Schooling (grades)
0.001*

0.001*

* Chi-square test for linear trend. † Chi-square test for heterogeneity. ABEP - Associação Brasileira de Empresas de Pesquisa.

Figure 1 - Prevalence of angina among men and women according to age groups. Pelotas, 2007.
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Figure 2 - Prevalence of angina among white-skinned and black/brown-skinned individuals according to sex. Pelotas, 2007.

States15. Another study conducted in that country found a
rate of 5.8% for the same age groups16. However, no Latin
American studies that had used the Rose questionnaire for
angina at the populational level were found. Such studies
could have been used to compare countries featuring similar
customs and levels of development. The importance of the
prevalence of angina is due to the fact that individuals with
this condition have higher risk of heart attack and death2.
The high incidence of angina at advancing age, in both
sexes, was also observed in a populational survey in the
United States15 and in studies in other countries such as
Italy17 and Spain18. This is mainly due to the accumulation
of atherosclerotic disease, reflecting cumulative exposure to
risk factors19.
Similar to our findings, a recent meta-analysis showed
higher prevalence of angina among women, with a prevalence
ratio of 1.25. The rates were high in all age groups under study,
as was observed in a North American study20. This fact can be
explained by the difference in the manifestation of coronary
heart disease between both sexes: myocardial infarction
and sudden death are more frequent among males, while
angina is more common among females21. In regard to the
higher difference in the prevalence of angina found in the
extreme age groups, women, above all young women, may
have more chest pain unrelated to coronary heart disease20.
In addition, among older individuals, that difference may also
stem from the higher mortality rate among men with angina,
thus diminishing its prevalence22.
The higher prevalence of angina among male individuals
with black/brown skin color is consistent with a North
American study that showed higher prevalence among
individuals of African descent as compared to those of white
skin color (6.2% vs 3.9%). Such difference was not observed
among women20. However, another study conducted in the
same country showed higher prevalence among women with
black skin, but not among men16.
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The economic levels - characterized in this study by ABEP
economic classes - and levels of schooling proved to be
associated with the prevalence of angina. These findings are
in accordance with Brazilian studies that showed association
between the worst indicators of socioeconomic level and
higher rates of death due to ischemic heart disease23,24.
Such pattern was even found in countries featuring less
social inequity than Brazil. A Canadian study showed that
educational level and occupations are associated with
angina regardless of the classical risk factors for coronary
heart disease25. Another study, carried out in the United
States, showed that individuals with less schooling have
higher prevalence of angina, regardless of sex or race 20.
An unhealthy diet, smoking, and lack of physical activity,
associated with less access to good quality health care and
less attention to doctors’ recommendations, at a proximal
level, constitute explanations for such association26.
The prevalence of possible angina found in this study
(12%) was higher than that found in Spain (6.7%)18. This
finding is relevant in view of the proven association between
possible angina and future myocardial infarction and cardiac
death27,28. In a North American study, the risk of death due
to ischemic heart disease among individuals with possible
angina was 2.4 among males, and 2.7 among females6,
regardless of the classical risk factors associated with ischemic
heart disease.
In view of the fact that, in this study, the prevalence of
angina and possible angina are mutually exclusive, either one
or other condition affects one out of five individuals in Pelotas.
Taking into account that a poor diet, smoking, and a sedentary
lifestyle are the main modifiable risk factors associated with
ischemic heart disease29, efforts should be made to attempt
to reduce these factors. Such efforts would undoubtedly lead
to a reduction in the prevalence of angina and, consequently,
in deaths caused by ischemic heart disease in the city under
study. In turn, it would also reduce the economic impact since
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this disease constitutes a significant burden on family budgets
and on the Brazilian public health system30.
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