
1
REV BRAS EPIDEMIOL 2021; 24: E210012.SUPL.2

ABSTRACT: Objective: to estimate the prevalence and factors associated with angina pectoris in the Brazilian 
adult population and per federated units. Methods: Cross-sectional descriptive study that analyzed data from the 
National Survey of  Health 2019 and assessed the prevalence of  angina in the Brazilian population. Angina was 
defined as chest pain or discomfort when climbing hills or stairs, or when walking fast on flat terrain (angina I) 
or when walking at normal speed on flat terrain (angina II). Prevalence, crude and adjusted prevalence ratios 
were calculated, with a 95% confidence interval, according to sociodemographic characteristics (sex, age 
group, self-reported race/skin color and region of  residence) and federative units. Results: The prevalence 
of  mild angina (grade I) was 8.1% and of  moderate/severe angina (grade II) was 4.5%, being both more 
prevalent in women (9.8 and 5.5%, respectively). The prevalence increased progressively with age and was 
inversely proportional to years of  formal study. Grade I angina was higher in individuals self-reportedly black 
and residents of  Sergipe (10,4%). Angina II was more prevalent in people self-reportedly brown and living in 
Amazonas (6.3%). Conclusion: Angina affects more than 10% of  the Brazilian population aged 18 years old 
and more, with higher prevalence in states in the North and Northeast. This is a problem that affects the most 
vulnerable populations unequally, which places coronary heart disease as a public health problem and points 
to the need to think about public policies aimed at these strata of  the population.
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INTRODUCTION

The World Health Organization (WHO) estimates that, in 2016, cardiovascular diseases 
(CVD) were responsible for 17.9 million deaths worldwide, representing 31% of  all global 
deaths. More than three-quarters of  cases were in low- and middle-income countries1. CVDs 
are also the leading cause of  death in Brazil2.

Chronic angina, from the Latin Angina Pectoris (AP), is a common symptom of  coro-
nary artery disease (CAD) that impacts an individual’s quality of  life3. It typically expresses 
as a chest discomfort usually triggered by physical activity or emotional stress, which gets 
better after rest or use of  nitroglycerin and is mostly caused by myocardial hypoxia resulting 
from obstructive or non-obstructive CAD4. Associated with age and gender, the characteri-
zation of  angina helps to predict the probability of  coronary ischemic disease, although in 
some cases it may result from conditions other than CAD, such as anemia, hyperthyroid-
ism, respiratory diseases and valvular diseases4.

CAD early detection plays an important role as it leads to early intervention and reduces 
future risk of  serious diseases5. The diagnosis of  angina is essentially clinical and based on a 
detailed history of  pain characteristics, with investigation of  its quality, location, radiation, 
duration and associated symptoms6. Although angina is not directly associated with mor-
tality, it represents an important burden of  disability7.

As there are no specific tests, calculating the prevalence of  angina is challenging, and one 
needs to rely on medical records and analyze the frequency of  prescription of  nitrates and 
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self-reported angina experience. In order to characterize angina and chest pain during infarc-
tion in a reproducible way, Geoffrey Rose8 developed a questionnaire in 1962, which was later 
adopted by the WHO as a general instrument for determining the prevalence of  angina4.

The original questionnaire had seven questions including a male chest diagram and was applied 
in several countries. A meta-analysis in 31 countries indicated that the prevalence of  AP varies 
between 0.7 and 15% in the general population3. In 2003, a short version of the questionnaire was 
proposed, focusing on three questions about chest pain after effort. In 2012, Bastos et al. adapted 
this shortened version for Brazil in the pilot project of the Longitudinal Study of Adult Health (Elsa-
Brasil), with a 25% sensitivity and 92% specificity, very similar to data reported in the literature9.

Thus, the simplified version of  the questionnaire was applied in Brazil in 2013 and in 
2019, in the National Survey of  Health (PNS), by the Brazilian Institute of  Geography and 
Statistics (IBGE), providing an opportunity to monitor self-reported data on angina in the 
country. Differently from the 2013 questionnaire, which excluded individuals who reported 
not being able to move around, in 2019, the question “In general, what degree of  difficulty 
do you have to move around?” was withdrawn, so that one could estimate the prevalence 
of  angina in the Brazilian population.

This study, then, aims to estimate the prevalence and factors associated with angina pec-
toris in the Brazilian adult population and per federated units.

METHODS

The study used data from the PNS, a nationwide health survey carried out in 2019 by 
the IBGE in partnership with the Ministry of  Health.

The PNS sampling plan was made by clusters in three stages of  selection, with the first 
encompassing the stratification of  the primary sampling units (census sectors). In the second, in 
each census sector, a fixed number of  households from each primary sampling unit (PSU) was 
randomly selected, ranging from 10 to 14. In the third stage, a resident was randomly selected 
from all residents aged 15 years or more, based on the list of  residents obtained at the time of  
the interview10,11. To calculate the sample size, the mean values, variances and effects of  the sam-
pling plan were taken into account, assuming a non-response rate of  20%. The expected sample 
from PNS 2019 was 108,525 households and the data was to be collected from 94,114 households.

For the analysis of  the present study, only the interviews of  residents aged 18 and over 
were considered, totalizing 88,531 individuals10,11. Details on the sampling and weighting 
process are provided in a specific publication11.

ANGINA PECTORIS ASSESSMENT

To assess angina, the PNS applied the short version of  the “WHO Rose Angina 
Questionnaire”, developed by Lawlor12 and adapted to Brazilian Portuguese9. Grade I (mild) 
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angina included chest pain or discomfort when climbing hills or stairs, or when walking 
quickly on flat terrain for individuals who can move, according to the positive answer to 
the question: N4- “When you go up a slope, climb stairs or walk fast on flat terrain, do you 
feel chest pain or discomfort?”. Grade II angina (moderate/severe) involves chest pain or 
discomfort when walking on flat terrain at normal speed for individuals who can move 
around, according to a positive answer to question: N5. “When you walk on flat terrain at 
normal speed, do you feel chest pain or discomfort?”. Important to note that cases catego-
rized as grade II were not included in the grade I group.

STATISTICAL ANALYSIS AND ETHICAL PROCEDURES

The point-prevalence estimate and 95% confidence intervals (95%CI) for grade I and grade 
II angina pectoris were calculated separately. Prevalence ratios (PR) were calculated using 
the Poisson regression model with robust variance. First, bivariate analyses of  the outcomes 
(angina I and II) and each sociodemographic characteristic (explanatory variables) were per-
formed, with estimates of  crude PRs. Then, a multivariate model was applied and adjusted 
to all sociodemographic characteristics, giving us adjusted PRs for all variables in the model.

The sociodemographic characteristics used were: biological sex (male and female), age 
group (18-29, 30-59, 60-64, 65-74, and 75 years and over), education (no education and incom-
plete primary education; complete primary education and incomplete high school; complete 
high school and incomplete higher education; complete higher education), self-declared race/
skin color (white, black, brown, yellow and indigenous), and region of  residence (urban and 
rural). The prevalence of  angina grade I and II was also calculated for each federated unit, 
with 95%CI. The R software (R Core Team, 2020) was used for data analysis by means of  
the survey package, which considers the effects of  the sampling plan.

The PNS was approved by the National Ethics Committee for Research Involving Human 
Beings of  the Ministry of  Health (Opinion No. 3.529.376/2019) and its data are available 
for public access and use.

RESULTS

In 2019, the prevalence of  grade I angina was 8.1% (95%CI 7.8-8.4) for the adult Brazilian 
population. The difference was significant by sex, with higher values   among women (9.8%, 
95%CI 9.3-10.3; adjusted PR 1.62, 95%CI 1.51-1.65). The prevalence was higher among the 
aged 60–64 years (10.1%, 95%CI 9.0-11.3; adjusted PR 1.19, 95%CI 1.14-1.24) and the aged 
65–74 years (10.1%, 95%CI 9.1-11.2; adjusted PR 1.14, 95%CI 1.09-1.19), decreasing for those 
aged 75 years and over (8.8%, 95%CI 7.5-10.2; adjusted PR 0.92, 95%CI 0.87-0.97). The popu-
lation with less education (11.1%, 95%CI 10.5-11.7) had a prevalence almost three times higher 
(adjusted PR 2.57, 95%CI 2.47-2.68) compared to those with complete higher education (4.2%, 
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95%CI 3.7-4.8). Taking white skin color as a reference (7.2%, 95%CI 6.8-7.7), being black was 
a risk factor (9.4%, 95%CI 8.6-10.4; adjusted PR 1.19, 95%CI 1.16-1.22) and being yellow was a 
protective factor (3.8%, 95%CI 2.4-5.9; adjusted PR 0.56, 95%CI 0.52-0.59). The prevalence 
was also higher among residents of  the rural region (9.8%, 95%CI 9.1-10.5; adjusted PR 1.06, 
95%CI 1.04-1.08) compared to those living in the urban area (7.8%, 95%CI 7.5-8.2) (Table 1).

Grade II angina had a prevalence of  4.5% (95%CI 4.2-4.7) and a similar sociodemographic 
distribution to that of  grade I angina, being more frequent in women (5.5%, 95%CI 5.2- 
5.9; adjusted PR 1.71, 95%CI 1.66-1.77), people aged 75 years and over (7.4%, 95%CI 6.4-
8.6; adjusted PR 1.82, 95%CI 1.72-1.94) and with less educational level. In this last item, peo-
ple without education and with incomplete elementary school (7.2%, 95%CI 6.8-7.7) had 
a prevalence four times higher (adjusted PR 4.23, 95%CI 3.96-4.52) than those with higher 
education (1.7%, 95%CI 1.3-2.1). Regarding race/skin color, taking who declared themselves 
as white as reference (4.0%, 95%CI 3.6-4.4), those who declared themselves as yellow (4.9%, 
95%CI 2 .4-9.9) showed higher prevalence (adjusted PR 1.33, 95%CI 0.96-1.85) (Table 2).

Regarding the federative units, the highest prevalence was found in Sergipe (10.4%) for 
angina grade I, and in Amazonas (6.3%) for angina grade II. The lowest prevalence for both 
grades of  angina was seen in the Federal District (5.9 and 2.8%, respectively) (Figure 1).

DISCUSSION

The 2019 PNS, adopting the Rose Questionnaire for Angina Pectoris, identified preva-
lences of  grade I angina of  8.1% and grade II angina of  4.5%, being the female gender and 
lower educational levels risk factors for both.

Between 201313 and 2019, there were no statistically significant differences between the preva-
lence of  grade I angina (7.6%, 95%CI 7.2-8.0) and grade II angina (4.2%, 95%CI 3.9-4 .5). In 2013, 
higher prevalence values were also identified among women and the population with low edu-
cational levels, and a progressive increase was pointed out with advancing age.

This study found a higher prevalence of grades I and II angina in women, which can be explained 
by the greater exposure of  this group to stress14, in addition to the fact that men usually present 
different clinical pictures in coronary heart disease such as acute infarction and sudden death15.

Grades I and II angina were also more common in people with lower educational levels, 
a factor directly correlated with higher levels of  stress16 and poor access to health17, which 
may explain the association found here with angina.

In Brazil, previous studies have found similar associations. Similar results were identified 
in Pelotas (Rio Grande do Sul), in 2007, with a higher prevalence among women and people 
with lower educational levels15. In Ribeirão Preto (São Paulo), 2,471 participants over the 
age of  30 answered the Rose Questionnaire, and there was also a higher prevalence among 
women and the less educated population18.

This study identified an association of  grade I angina with self-declared black and mixed 
race/color and with living in rural areas, reinforcing the relationship of  social characteris-
tics and poorer access to health promotion and preventive measures16.
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Prevalence (95%CI)
Prevalence ratio (95%CI)

Gross Adjusted

Brazil 8.1 (7.8–8.4) – –

Sex

Male 6.2 (5.8–6.6) 1 1

Female 9.8 (9.3–10.3) 1.58 (1.55–1.61) 1.62 (1.59–1.65)

Age group

18–29 7.1 (6.4–7.8) 1 1

30–59 7.9 (7.5–8.3) 1.12 (1.08–1.16) 1.05 (1.01–1.09)

60–64 10.1 (9.0–11.3) 1.43 (1.38–1.49) 1.19 (1.14–1.24)

65–74 10.1 (9.1–11.2) 1.43 (1.37–1.49) 1.14 (1.09–1.19)

75 and over 8.8 (7.5–10.2) 1.24 (1.18–1.30) 0.92 (0.87–0.97)

Education

No education and incomplete 
elementary school

11.1 (10.5–11.7) 2.63 (2.54–2.72) 2.57 (2.47–2.68)

Complete elementary school 
and incomplete high school

9.2 (8.3–10.3) 2.19 (2.09–2.30) 2.23 (2.12–2.33)

Complete High School and 
Incomplete Higher Education

6.5 (6.0–7.1) 1.55 (1.49–1.62) 1.57 (1.51–1.63)

Higher education 4.2 (3.7–4.8) 1 1

Race/Skin color

White 7.2 (6.8–7.7) 1 1

Brown 8.7 (8.2–9.2) 1.20 (1.18–1.23) 1.08 (1.06–1.11)

Black 9.4 (8.6–10.4) 1.31 (1.27–1.34) 1.19 (1.16–1.22)

Yellow 3.8 (2.4–5.9) 0.52 (0.49–0.56) 0.56 (0.52–0.59)

Indigenous 8.6 (5.6–13.0) 1.19 (1.12–1.27) 1.12 (1.06–1.19)

Area of residence

Urban 7.8 (7.5–8.2) 1 1

Rural 9.8 (9.1–10.5) 1.25 (1.23–1.27) 1.06 (1.04–1.08)

Table 1. Prevalence and prevalence ratios (gross and adjusted) of grade I angina pectoris in 
the adult Brazilian population, according to sociodemographic characteristics. National Survey 
of Health, 2019
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Prevalence (95%CI)
Prevalence ratio (95%CI)

Gross Ajustada

Brazil 4.5 (4.2–4.7) – –

Sex

Male 3.3 (3.0–3.6) 1 1

Female 5.5 (5.2–5.9) 1.70 (1.66–1.74) 1.71 (1.66–1.77)

Age group

18–29 2.6 (2.2–3.0) 1 1

30–59 4.4 (4.1–4.7) 1.73 (1.64–1.81) 1.53 (1.46–1.61)

60–64 6.0 (5.1–7.1) 2.36 (2.23–2.49) 1.73 (1.62–1.85)

65–74 6.7 (5.9–7.6) 2.63 (2.49–2.77) 1.80 (1.70–1.90)

75 and over 7.4 (6.4–8.6) 2.91 (2.76–3.08) 1.82 (1.72–1.94)

Education

No education and incomplete 
elementary school

7.2 (6.8–7.7) 4.31 (4.06–4.58) 4.23 (3.96–4.52)

Complete elementary school 
and incomplete high school

4.8 (4.2–5.5) 2.88 (2.70–3.08) 3.21 (3.30–3.43)

Complete High School and 
Incomplete Higher Education

2.9 (2.6–3.2) 1.73 (1.62–1.85) 1.91 (1.78–2.06)

Higher education 1.7 (1.3–2.1) 1 1

Race/Skin color

White 4.0 (3.6–4.4) 1 1

Brown 4.9 (4.6–5.3) 1.24 (1.21–1.28) 1.12 (1.08–1.15)

Black 4.3 (3.7–5.1) 1.09 (1.05–1.14) 0.98 (0.94–1.02)

Yellow 4.9 (2.4–9.9) 1.23 (0.90–1.69) 1.33 (0.96–1.85)

Indigenous 4.4 (2.5–7.6) 1.11 (1.02–1.20) 1.04 (0.95–1.13)

Area of residence

Urban 4.4 (4.1–4.7) 1 1

Rural 4.7 (4.3–5.2) 1.08 (1.05–1.10) 0.83 (0.81–0.85)

Table 2. Prevalence and prevalence ratios (gross and adjusted) of grade II angina pectoris in 
the adult Brazilian population, according to sociodemographic characteristics. National Survey 
of Health, 2019.
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Figure 1. Prevalence and 95% confidence interval of grade I and II angina pectoris in the adult 
Brazilian population by federative units. National Survey of Health, 2019.

Among the study’s limitations, we highlight a strong association between “positive” 
responses to the questionnaire and the presence of  common mental disorders4,19,20. Thus, the 
positive response could be due to somatization or increased sensitivity to pain in depressed 
or anxious people, and not exactly to a manifestation of  coronary ischemia4,19. Also, the 
study had a cross-sectional design and cannot define the direction of  causality.

Our work showed a high prevalence of  angina pectoris in the population, being greatly 
more common among those with low educational level. These data can support CVD pre-
vention and control policies aimed at primary health care, which is capable of  managing 
angina and preventing other cardiovascular risk factors (smoking, dyslipidemia, diabetes, 
and hypertension), controlling and reducing mortality from CVD21 and essential to achieve 
the Sustainable Development Goal of  reducing mortality from chronic non-communicable 
diseases (NCDs) by 30% by 2030.
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