Prevalence of arterial hypertension in Brazilian adults
and its associated factors and activity limitations: a
cross-sectional study
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ABSTRACT
BACKGROUND: Hypertension is a serious global public health problem that affects a large part of the
Brazilian adult population and can cause limitations and losses of quality of life.
OBJECTIVE: The objective of this study was to analyze the association of hypertension and its correlated
limitations, with sociodemographic and epidemiological factors.
DESIGN AND SETTING: Cross-sectional study analyzing information on 44,271 adults (30 years or older)
from the Brazilian National Health Survey of 2013.
METHODS: The prevalence of hypertension and the degree of limitation of the patients’ activities associ-
ated with hypertension, according to sociodemographic characteristics, anthropometric measurements
and lifestyles, were calculated for both sexes. To analyze the strength of association, bivariate and multivar-
iate Poisson regression were used.
RESULTS: Hypertension was the most prevalent risk factor among Brazilian adults aged 30 years or old-
er (40.7%). It was strongly associated with the aging process (prevalence ratio, PR 3.51), obesity (PR 1.73),
heart disease (PR 1.67) and stroke (PR 1.86). Furthermore, limitations associated with hypertension were
more prevalent among those with comorbidities from noncommunicable diseases relating to hypertension
complications (stroke PR 1.47; heart disease PR 1.69) and with incomplete elementary education (PR 1.19).
CONCLUSIONS: This study showed sociodemographic inequality in the prevalence of hypertension, es-
pecially in the population with some degree of limitation associated with hypertension. It showed that
improvements in access to primary care services for controlling hypertension at its initial stages are essen-
tial in order to avoid comorbidities of greater severity and limitations and losses of quality of life, especially
among socially disadvantaged people.

INTRODUCTION

According to a World Health Organization (WHO) report,' noncommunicable diseases (NCDs) were
responsible for 38 million deaths in 2012, thus accounting for 70% of deaths worldwide. Hypertension
is considered to be an intermediate risk factor, given its substantial impact on the burden of cardiovas-
cular diseases.>> WHO has estimated that, in 2008, around 12.8% of the deaths resulted from hyper-
tension.* Moreover, it has been estimated that around 40% of the adult population worldwide aged
24 years or older has hypertension, and that this proportion is in even higher in low and middle-
income countries in which living conditions are worse and the healthcare systems are fragile.®

The relationship between hypertension and both cardiovascular and cerebrovascular diseases
is well known, stable and independent of other risk factors.® Arterial hypertension is recognized
as a major public health problem that contributes greatly to increased burdens of cardiopathies,
stroke, renal failure and disability.?

Hypertension is an important risk factor among the Brazilian adult population. According to
PNAD 2008 data, nearly 14% of Brazilians aged 18 years or over self-reported having a diagnosis
of hypertension.” This proportion has increased over more recent years. In 2013, the prevalence
of self-reported hypertension in the same population was 32.3%, with a sharp increase among
adults aged 30 years and over.*

Hypertension has complex and multifactorial characteristics, and it combines hereditary and

genetic factors with socioeconomic, environmental and lifestyle factors. Knowing the risk factors
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associated with hypertension, along with the magnitudes of the
associations, is fundamental for making it possible to reduce hyper-

tension and the morbidity and mortality caused by other NCDs.

OBJECTIVE

The objective of the present study was to analyze the associa-
tion of hypertension and the limitations associated with this,
with sociodemographic and epidemiological factors, among the

Brazilian adult population aged 30 years or over.
METHODS

Study design, sampling and ethics

This cross-sectional study analyzed the prevalence of hyper-
tension and the degree of limitation of the patients’ activities
associated with hypertension, according to information from
the Brazilian National Health Survey (Pesquisa Nacional de
Saude, PNS) of 2013. PNS 2013 was a household survey on the
Brazilian population according to major regions, states and
state capitals, using a representative sample design. The fore-
most objective of this survey was to characterize the health situ-
ation of the Brazilian population and its lifestyles, and to collect
information about its healthcare and access to and utilization of
healthcare services.

The PNS had a complex sampling design. Three-stage clus-
ter sampling (census tracts, households and individuals) was
used, with stratification of the primary sampling units (PSUs)
and random selection in each stratum. Census tracts or sets of
sectors composed the PSUs; households were the units of the sec-
ond stage; and residents aged 18 years or older defined the third-
stage unit.” The PNS fieldwork was carried out from August 2013
to February 2014, in 6,069 selected census tracts, with visits to
81,254 homes. Among these, 69,994 homes were found to be occu-
pied, 64,348 household interviews were conducted and 60,202 indi-
vidual interviews were completed. In this study, we restricted the
data analysis to adults aged 30 years and older (44,271 individuals).

This study was approved by the National Commission for
Research Ethics (Comissio Nacional de Etica em Pesquisa, CONEP)
in June 2013 (No. 328,159).1°

Study outcomes and explanatory variables

The hypertension definition used was that subjects were clas-
sified as hypertensive when their final systolic blood pressure
(average of three measurements) was greater than or equal to
140 mmHg and/or their final diastolic blood pressure was greater
than or equal to 90 mmHg and/or they self-reported having used
antihypertensive medication in the last two weeks. The meth-
ods of assessment and the definition of hypertension were based

upon the recommendation of the evidence-based guideline for

the management of high blood pressure in adults: report from
the panel members appointed to the Eighth Joint National
Committee (JNC8).°

The limitations associated with hypertension were defined as
including only the individuals with a self-reported diagnosis of
hypertension with some degree of limitation (responses 2 to 4),
based on the following question: “In general, to what extent does
hypertension or some complication of hypertension limit your
usual activities (such as working, studying, doing household chores,
etc.)? 1. none; 2. a little; 3. greatly; or 4. very greatly”.

The sociodemographic characteristics used in the analysis were:
sex (male or female); age group (30 to 39 years, 40 to 49 years, 50
to 59 years or 60 years or over); race/color (white, black or brown/
mixed); and educational level (elementary education incomplete;
elementary education completed or high school education incom-
plete; or high school education completed or more).

The following anthropometric variables, both classified accord-
ing to WHO recommendations, were considered in the analysis:
body mass index (BMI) (< 25 kg/m?, 25-29 kg/m? or > 30 kg/m?);
and waist circumference (WC) (women: < 80 cm normal; 80-87.9 cm
enlarged; or > 88 cm substantially enlarged; and men: < 94 cm nor-
mal; 94-101.9 cm enlarged; or > 102 cm substantially enlarged).!

We also considered variables representing lifestyles: smoking
(current smoker, former smoker or nonsmoker); recommended
daily consumption of fruit and vegetables on five or more days per
week (yes or no); and recommended physical activity in leisure
time greater than or equal to 150 minutes per week (yes or no).

The health situation characteristics assessed included the fol-
lowing variables regarding health status and access to healthcare
services: self-rated health (good/very good; or fair/poor/very
poor); chest pain when walking (yes or no); self-reported diag-
nosis of some heart disease (yes or no); self-reported stroke (yes
or no); self-reported diabetes (yes or no); depression based on
the Patient Health Questionnaire-9 (PHQ-9)" (yes or no) and at
least one medical consultation in the last 12 months (yes or no).

To ensure the quality of information and control for potential
bias, we trained the interviewers; experienced researchers prepared
an operational manual for interviewers; and the anthropometric
and blood pressure measurements followed international proto-
cols. A pilot test was conducted in March 2013 and fieldwork coor-
dination was carried out by the Brazilian Institute for Geography
and Statistics (IBGE).!

Statistical analysis

To study the association between hypertension and sociode-
mographic characteristics, lifestyle factors and health status,
we estimated the hypertension prevalence ratio (PR) and 95%
confidence intervals (95% CI), using Poisson regression mod-

els. The outcome was the presence of hypertension and the



independent variables were the following: sex, age group, race/
skin color, educational level, BMI, WC, smoking, adequate con-
sumption of fruits and vegetables, being physically active, self-
rated health, chest pain when walking, heart disease, stroke,
diabetes, depression based on PHQ-9 and at least one medical
consultation in the last year.

The statistical analysis was done separately for four groups of
variables: sociodemographic characteristics; anthropometric mea-
surements; lifestyles; and health situation. For each group of vari-
ables, we calculated the crude prevalence ratio. Then, we calculated
the adjusted prevalence ratio according to sex and age (model 1)
and according to all other covariates (model 2).

The data were analyzed using the Stata software, version 11.0,
through the survey module, which incorporates the effects of

complex samples.

RESULTS

In 2013, the prevalence of hypertension in the Brazilian popula-
tion aged 30 years or older was 40.7%. The prevalence of hyper-
tension was seen to increase with age: while the prevalence was
only 18.8% in the age group from 30 to 39 years, the rate reached
66% in the age group of 60 years or older. People with lower edu-
cational level and of black race/color had higher prevalence of
hypertension (Table 1).

The results presented in Table 1 show that the higher the BMI
was, the larger the prevalence of hypertension also was, reaching
54.2% among obese individuals (those with BMI greater than or
equal to 30 kg/m?). The same results were found for WC: among
people with substantially enlarged WC, the prevalence of hyperten-
sion was 52.4%. Regarding the habit of smoking, former smokers
and current smokers showed higher prevalence of hypertension
than nonsmokers did. The prevalence of hypertension was higher
among physically inactive individuals.

With regard to health situation (Table 1), the prevalence of
hypertension among people with fair/poor self-reported health
was higher (52.1%). People with other NCDs also showed high
prevalence rates: 65.5% among those with heart diseases, 74.4%
among those who had had a stroke, 73.2% among those with dia-
betes and 47.4% among people with depression.

Analysis on the presence of limitations associated with hyper-
tension (Table 1) showed that 69.2% of the hypertensive indi-
viduals did not have any limitations associated with the disease.
‘Women reported limitations associated with hypertension more
frequently than did men: 34.0% and 26.1%, respectively. Elderly peo-
ple reported limitations associated with hypertension to a higher
degree than did individuals aged 30-39 years. Significant differ-
ences in the prevalence of limitations associated with hypertension
were found according to educational level: the lower the degree

of education was, the higher the percentage of people with some

limitations was. The prevalence of these limitations ranged from
19.1% to 37.4%. White people (27.6%) reported lower limitations
than did black people (36.1%) or brown/mixed-race people (33.8%).

People with high BMI and high WC presented slightly lower
proportions of limitations. There was also no statistical difference
in the limitations associated with hypertension levels according
to smoking status. On the other hand, people with adequate con-
sumption of fruits and vegetables had lower limitations (72.5%
had no limitations associated with hypertension) and most of the
physically active individuals with hypertension reported that they
did not have any limitations associated with the disease (79.3%).

Limitations associated with hypertension were more common
among individuals with worse health status. Among those with
fair/poor self-reported health, 39.9% reported having some limita-
tions. More than half (52.3%) of those who reported having chest
pain when walking also reported some limitations. Among peo-
ple with other NCDs, the prevalence of limitations associated with
hypertension was also high: 48.1% for another heart disease; 44.1%
for stroke; 40.3% for diabetes; and 51.8% for depression based on
PHQ-9. Among individuals who had had at least one medical
consultation in the last 12 months, 31.9% reported having some
limitations associated with hypertension (Table 1).

Table 2 shows the association analysis for sociodemographic
characteristics in relation to hypertension and the limitations asso-
ciated with hypertension. Greater age was strongly associated with
greater hypertension, such that the prevalence ratio (PR) among
elderly people (= 60 years) was three times higher than that of the
youngest age group (30-39 years). Lower educational levels were
also associated with higher prevalence of hypertension, in all the
regression models considered, especially for individuals with incom-
plete elementary school in comparison with those with completed
high school or more (PR 1.19; 95% CI 1.14-1.25). Black individ-
uals showed higher prevalence of hypertension in all models, in
comparison with white individuals.

Regarding the presence of limitations associated with hyper-
tension, the variables associated were sex, educational level and
race/color. Women showed higher prevalence of limitations asso-
ciated with hypertension in all regression models. The lowest level
of schooling (incomplete elementary school) was strongly asso-
ciated with the presence of limitations associated with hyperten-
sion. Not being white was also significantly associated (Table 2).

The results presented in Table 3 show that high BMI or WC
were significantly associated with hypertension in all the models
analyzed. Among people with substantially enlarged WC, the PR
was 1.91 (95% CI 1.18-2.02) in the bivariate analysis and 1.53 (95%
CI 1.43-1.64) in the multivariate analysis. Both the crude analy-
sis and model 1 (adjusted according to sex and age) showed that
physically inactive people had higher prevalence of hypertension,

but the association was not significant in the multivariate model.



Table 1. Prevalence of hypertension and some degree of limitation associated with this among adults aged 30 years or older, according
to sociodemographic, anthropometric, lifestyle and health status characteristics (n = 44,271)

Hypertension Some degree of limitation’
n % Preval.ence 05% Cl Prevallence 95% Cl
ratio ratio
Total 44,271 100.0 40.7 (39.8-41.5) 30.8 (29.3-32.4)
Sociodemographic characteristics
Age
30to 39 12,811 289 18.8 (17.7-20.0) 28.3 (24.3-32.7)
40 to 49 10,851 24.5 331 (31.5-34.6) 28.1 (24.9-31.6)
50to 59 9,742 22.0 49.6 (47.7-51.4) 30.5 (27.7-33.4)
60 or older 10,866 24.5 66.0 (64.5-67.6) 32.8 (30.6-35.0)
Sex
Male 20,575 46.5 41.0 (39.8-42.3) 26.1 (24.0-28.4)
Female 23,696 535 40.3 (39.3-41.4) 34.0 (32.0-36.0)
Education level
High school education or over 17,966 40.6 314 (30.1-32.6) 19.1 (16.9-21.5)
Elementary education completed/high school
L 5,655 12.8 37.6 (35.4-39.9) 29.0 (25.0-33.3)
education incomplete
Elementary education incomplete 20,649 46.6 49.6 (48.4-50.8) 374 (35.4-39.5)
Race/color
White 21,629 48.9 41.2 (40.0-42.5) 27.6 (25.6-29.7)
Black 4,189 9.5 45.0 (42.4-47.6) 36.1 (31.4-41.2)
Brown/mixed 17,861 40.3 39.1 (37.9-40.3) 338 (31.4-36.3)
Anthropometric and lifestyle characteristics
Body mass index
< 25 kg/m? 16,232 36.7 313 (30.1-32.6) 32.0 (29.2-34.9)
25-29 kg/m? 17,447 39.5 41.1 (39.8-42.5) 303 (28.0-32.7)
>30 kg/m? 10,509 23.8 54.2 (52.5-55.9) 30.7 (28.1-33.5)
Waist circumference?
Normal 14,371 325 27.4 (26.1-28.7) 329 (29.5-36.4)
Enlarged 9,908 224 36.2 (34.6-37.8) 29.1 (26.0-32.3)
Substantially enlarged 19,991 45.2 524 (51.1-53.7) 30.8 (28.9-32.7)
Smoking
Smoker 7,077 16.0 40.2 (38.0-42.4) 31.8 (28.1-35.7)
Former smoker 9,292 21.0 51.4 (49.7-53.1) 31.5 (28.8-34.3)
Nonsmoker 27,902 63.0 37.2 (36.2-38.3) 303 (28.3-32.3)
Recommended consumption of fruit and vegetables
No 30,762 69.5 40.8 (39.8-41.8) 323 (30.4-34.2)
Yes 13,509 30.5 40.4 (39.8-41.8) 27.5 (24.9-30.3)
Physical activity during free time
No 36,094 81.5 42.1 (41.2-43.0) 327 (31.1-34.4)
Yes 8,176 18.5 34.5 (32.7-36.2) 20.7 (17.8-24.1)
Health situation characteristics
Self-rated health
Good/very good 26,791 60.5 33.2 (32.1-34.2) 17.4 (15.4-19.6)
Fair/poor/very poor 17,479 39.5 52.1 (50.8-53.4) 399 (37.9-41.9)
Chest pain when walking
No 38,486 86.9 38.8 (37.9-39.7) 24.8 (23.3-26.4)
Yes 5,784 13.1 53.1 (50.9-55.4) 523 (48.8-55.8)
Some heart disease
No 41,892 94.6 393 (40.1-40.7) 28.4 (26.8-30.1)
Yes 2,378 54 65.5 (61.7-69.1) 48.1 (43.4-52.8)
Stroke
No 43,370 98.0 40.0 (39.1-40.8) 30.1 (28.5-31.7)
Yes 901 2.0 74.4 (69.4-78.8) 441 (37.6-50.9)
Diabetes
No 36,729 90.9 384 (37.5-39.3) 283 (26.6-30.0)
Yes 3,656 9.1 73.2 (70.6-75.8) 40.3 (36.7-44.0)
Depression (PHQ-9 scale)
No 39,465 89.1 39.8 (39.0-40.7) 26.7 (25.1-28.4)
Yes 4,806 10.9 47.4 (44.9-50.0) 51.8 (48.2-55.3)
Medical appointment within the last 12 months
No 10,095 23.0 32.0 (30.4-33.7) 20.9 (17.5-24.7)
Yes 33,887 77.0 433 (42.3-44.3) 31.9 (30.3-33.6)

1) Self-reported hypertension; 2) Female (normal: < 80 cm; enlarged: 80-87.9 cm; substantially enlarged: > 88 cm); Male (normal: < 94 cm; enlarged: 94-101.9 cm;
substantially enlarged: > 102 cm). Source: National Health Survey, 2013.°Cl = confidence interval; PHQ-9 = Patient Health Questionnaire-9.



Hypertension did not show any association with consumption
of fruits and vegetables or with smoking in any of the models.
However, the probability of being hypertensive was higher among
former smokers.

Regarding some reported limitations associated with hyper-
tension (Table 3), neither BMI nor smoking habits showed any
association with the outcome. On the other hand, physical inac-
tivity during leisure time was strongly associated with the limita-
tions linked with hypertension. in all the analysis models, with
PR ranging from 1.58 (95% CI 1.35-1.84) in the bivariate model
to 1.38 (95% CI 1.19-1.61) in model 2. Individuals with enlarged
WC had slightly lower prevalence of limitations associated with

hypertension in the multivariate models 1 and 2.

Table 4 shows the PR (crude and adjusted) for the associa-
tion of health status with hypertension and the limitations asso-
ciated with hypertension. The disease most strongly associated
with hypertension was diabetes, with PR ranging from 1.91 (95%
CI 1.83-1.99) in the bivariate model to 1.31 (95% CI 1.25-1.36) in
multivariate model 2. Other indicators that also showed signifi-
cantly higher prevalence of hypertension were the following: fair/
poor/very poor self-reported health; stroke; chest pain when walk-
ing; some heart disease; and medical consultation within the last
year. Depression was associated with hypertension in the bivariate
model and in model 1.

Regarding the analysis on the association between health

status and some limitations associated with hypertension, we

Table 2. Results from Poisson regression models in which hypertension and some degree of limitation associated with this were the
outcomes and sociodemographic characteristics were the covariates, among adults aged 30 years or older (n = 44,271)

Hypertension

Unadjusted model

PR 95% Cl P-value

Age

30-39 1

40-49 1.76  (1.63-1.89) < 0.001

50-59 264 (2.45-2.83) <0.001

60+ 351 (3.29-3.75) <0.001
Sex

Female 1

Male 1.02 (0.98-1.06) 0.398
Education level

High school education or over 1

Elemen.tar)./ education completed/high school 120 (1.11-1.29) <0.001

education incomplete

Elementary education incomplete 1.58 (1.50-1.65) < 0.001
Race/color

White 1

Black 1.09 (1.02-1.16) 0.008

Brown/mixed 095 (0.91-0.99) 0.014
Some degree of limitation® Unadjusted model

PR 95% Cl P-value

Age

30-39 1

40-49 099 (0.83-1.18) 0.937

50-59 1.08  (0.91-1.28) 0.399

60+ 1.16  (0.98-1.37) 0.084
Sex

Female 1

Male 0.77  (0.70-0.85) < 0.001
Schooling level

High school education or over 1

Elementary education completed/high school

L 1.50 (1.25-1.80) < 0.001

education incomplete

Elementary education incomplete 196 (1.72-2.22) <0.001
Race/color

White 1

Black 1.31 (1.13-1.52) < 0.001

Brown/mixed 1.22  (1.11-1.35) < 0.001

Model 1" Model 22
PR 95% Cl P-value PR 95% Cl P-value
1 1
1.76 (1.63-1.89) <0.001 1.72 (1.60-1.85) <0.001
2.64 (2.45-2.83) <0.001 254 (2.36-2.73) <0.001
3.52 (3.29-3.76) <0.001 3.29 (3.07-3.53) <0.001
1 1
1.04  (1.00-1.08) 0.024 1.04 (1.00-1.08) 0.036
1 1
1.12 (1.04-1.20) 0.002 1.11 (1.04-1.20) 0.003
1.19 (1.14-1.25) <0.001 1.19 (1.14-1.25) < 0.001
1 1
1.12 (1.05-1.19) <0.001 1.09 (1.02-1.16) 0.007
1.02 (0.98-1.06) 0.351 099 (0.94-1.03) 0.565
Model 1" Model 2*
PR 95% Cl P-value PR 95% Cl P-value
1 1
0.99 (0.83-1.18) 0.907 0.94 (0.79-1.11) 0.458
1.08 (0.91-1.28) 0.400 0.99 (0.84-1.18) 0.925
1.15 (0.98-1.36) 0.095 0.96 (0.81-1.13) 0.622
1 1
0.77 (0.70-0.85) <0.001 0.81 (0.73-0.89) < 0.001
1 1
1.50 (1.25-1.80) <0.001 1.47 (1.22-1.76) < 0.001
1.94 (1.71-2.20) < 0.001 1.89 (1.66-2.15) < 0.001
1 1
131  (1.13-1.52) < 0.001 1.23 (1.05-1.42) 0.008
1.23  (1.11-1.36) <0.001 1.13 (1.02-1.25) 0.016

1) Model 1 = sex and age; 2) Model 2 = all variables; 3) Self-reported hypertension. Source: National Health Survey, 2013.° PR = prevalence ratio; Cl = confidence interval.



observed that people with fair/poor self-reported health pre-
sented PR 1.68 (95% CI 1.48-1.93) after controlling for all other
variables. Likewise, for chest pain when walking, the PR was
1.59 (95% CI 1.45-1.75). For some heart disease, diabetes or
stroke, the PR was approximately 1.20 in the multivariate model.
Depression was strongly associated with limitations relating to
hypertension, with PR ranging from 1.94 (95% CI 1.77-2.12) in
the bivariate analysis to 1.33 (95% CI 1.21-1.47) in the multivar-
iate model. Having had a medical consultation within the last

year showed a significant association in the bivariate analysis

and in model 1, but lost significance after controlling for all
other variables (Table 4).

DISCUSSION

This study used blood pressure measurements to define hyper-
tension, unlike other national studies that used self-reported
diagnoses of hypertension.'*”> However, studies based on
reported morbidity are impacted by inequalities in healthcare
access."*’> Use of blood pressure measurements allows bet-

ter prevalence estimates for the outcome in the population.

Table 3. Results from Poisson regression models in which hypertension and some degree of limitation associated with this were the
outcomes and anthropometric and lifestyle indicators were the covariates, among adults aged 30 years or older (n = 44,271)

X Unadjusted model
Hypertension

PR 95% Cl

Body mass index

< 25 kg/m? 1

25-29 kg/m? 1.31 (1.22-1.38)

>30 kg/m? 1.73 (1.64-1.82)
Waist circumference®

Normal 1

Enlarged 1.32 (1.23-1.41)

Substantially enlarged 1.91 (1.81-2.02)
Smoking

Nonsmoker 1

Smoker 1.08 (1.02-1.15)

Former smoker 1.38 (1.32-1.44)
Recommended consumption of fruit and vegetables

No 1

Yes 0.99 (0.95-1.03)
Physical activity during free time

Yes 1

No 1.22 (1.16-1.29)
Some degree of limitation* Unadjusted model

PR 95% ClI

Body mass index

< 25 kg/m? 1

25-29 kg/m? 1.06 (0.94-1.19)

>30 kg/m? 1.01 (0.90-1.33)
Waist circumference®

Normal 1

Enlarged 0.88 (0.76-1.03)

Substantially enlarged 0.94 (0.83-1.06)
Smoking

Nonsmoker 1

Smoker 1.05 (0.91-1.20)

Former smoker 1.04 (0.93-1.16)
Recommended consumption of fruit and vegetables

No 1

Yes 0.85 (0.76-0.95)
Physical activity during free time

Yes 1

No 1.58 (1.35-1.84)

Model 1" Model 22
P-value PR 95% Cl P-value PR 95% Cl
1 1
<0.001 1.28 (1.22-1.35) <0.001 1.09 (1.03-1.16)
< 0.001 1.68 (1.60-1.76) < 0.001 1.30 (1.22-1.38)
1 1
<0.001 1.30 (1.23-1.38) < 0.001 1.24 (1.17-1.33)
<0.001 1.77 (1.67-1.86) < 0.001 1.53 (1.43-1.64)
1 1
0.012 1.01 (0.95-1.08) 0.680 1.05 (0.99-1.12)
< 0.001 1.12 (1.08-1.17) < 0.001 1.08 (1.03-1.13)
1 1
0.633 0.97 (0.93-1.01) 0.121 1.00 (0.96-1.04)
1 1
< 0.001 1.10 (1.04-1.16) < 0.001 1.05 (1.00-1.11)
Model 1’ Model 22
P-value PR 95% Cl P-value PR 95% Cl
1 1
0.347 0.95 (0.85-1.07) 0,382 1,08 (0.95-1.22)
0.799 0.95 (0.84-1.08) 0.457 1.12 (0.96-1.30)
1 1
0.112 0.84 (0.73-0.98) 0.029 0.86 (0.74-1.00)
0.285 0.83 (0.73-0.94) 0.004 0.80 (0.69-0.93)
1 1
0.498 1.11 (0.97-1.27) 0.133 1.02 (0.89-1.16)
0.478 1.09 (0.97-1.21) 0.134 1.05 (0.95-1.17)
1 1
0.005 0.84 (0.76-0.94) 0.003 0.91 (0.82-1.02)
1 1
< 0.001 1.56 (1.34-1.82) <0.001 1.38 (1.19-1.61)

P-value

0.003
<0.001

<0.001
<0.001

0.085
<0.001

0.810

0.056

P-value

0.239
0.155

0.051
0.004

0.793
0.325

0.101

<0.001

1) Model 1 = sex and age; 2) Model 2 = sex, age, anthropometric and lifestyle variables; 3) Female (normal: < 80 cm; enlarged: 80-87.9 cm; substantially enlarged:
> 88 cm); Male (normal: < 94 cm; enlarged: 94-101.9 cm); substantially enlarged: = 102 cm); 4) Self-reported hypertension. Source: National Health Survey, 2013.°

PR = prevalence ratio; Cl = confidence interval.



Nevertheless, in the case of limitations associated with hyper- The results from this study showed that the prevalence of hyper-
tension, we had to consider only those individuals who had been  tension in the Brazilian adult population aged 30 years or over is

previously diagnosed. high (40.7%), and that it increases progressively with age, especially

Table 4. Results from Poisson regression models in which hypertension and some degree of limitation associated with this were the
outcomes and health situation indicators were the covariates, among adults aged 30 years or older (n = 44,271)

. Unadjusted model Model 1" Model 2*
Hypertension
PR 95% Cl P-value PR 95% ClI P-value PR 95% ClI P-value

Self-rated health

Good/very good 1 1 1

Fair/poor/ 157 (151-163) <0001 126 (1.21-131) <0001 1.8 (1.13-123) <0.001

very poor
Chest pain when walking

No 1 1 1

Yes 1.37 (1.31-1.43) < 0.001 1.25 (1.19-1.30) < 0.001 1.16 (1.11-1.21) < 0.001
Some heart disease

No 1 1 1

Yes 1.67 (1.57-1.77) 0.004 1.26 (1.19-1.34) 0.004 1.10 (1.03-1.17) 0.004
Stroke

No 1 1 1

Yes 1.86 (1.74-1.99) < 0.001 1.33 (1.24-1.47) < 0.001 1.17 (1.10-1.25) < 0.001
Diabetes

No 1 1 1

Yes 1.91 (1.83-1.99) < 0.001 1.41 (1.36-1.47) < 0.001 1.31 (1.25-1.36) < 0.001
Depression scale (PHQ-9 scale)

No 1 1 1

Yes 1.19 (1.13-1.26) < 0.001 1.13 (1.07-1.19) <0.001 1.00 (0.95-1.05) 0.910
Medical appointment within the last 12 months

No 1 1 1

Yes 1.35 (1.28-1.43) < 0.001 1.23 (1.16-1.29) <0.001 1.16 (1.10-1.23) <0.001
Some degree of Unadjusted model Model 1’ Model 2*
limitation® PR 95% Cl P-value PR 95% Cl P-value PR 95% Cl P-value
Self-rated health

Good/very good 1 1 1

Fair/poor/ 229 (202-260) <0001 225 (1.98-2.55) <0001 168 (1.48-1.93) <0001

very poor
Chest pain when
walking

No 1 1 1

Yes 2.11 (1.93-2.29) < 0.001 2.09 (1.92-2.28) <0.001 1.59 (1.45-1.75) < 0.001
Some heart disease

No 1 1 1

Yes 1.69 (1.51-1.89) < 0.001 1.69 (1.51-1.90) < 0.001 1.23 (1.10-1.38) < 0.001
Stroke

No 1 1 1

Yes 1.47 (1.25-1.72) < 0.001 1.47 (1.26-1.72) < 0.001 1.20 (1.04-1.40) 0.015
Diabetes

No 1 1 1

Yes 1.43 (1.28-1.59) < 0.001 1.39 (1.25-1.55) < 0.001 1.19 (1.08-1.32) 0.001
Depression (PHQ-9 scale)

No 1 1 1

Yes 1.94 (1.77-2.12) < 0.001 1.90 (1.72-2.08) <0.001 1.33 (1.21-1.47) < 0.001
Medical appointment within the last 12 months

No 1 1 1

Yes 1.53 (1.28-1.82) < 0.001 1.45 (1.21-1.74) < 0.001 1.22 (1.00-1.48) 0.047

1) Model 1 = sex and age; 2) Model 2 = sex, age and health situation; 3) Self-reported hypertension. Source: National Health Survey, 2013.°PR = prevalence ratio;
Cl = confidence interval; PHQ-9 = Patient Health Questionnaire-9.



among elderly individuals. The prevalence was also significantly
higher among people who were nonwhite or less schooled, those
with high BMI or enlarged WC, former smokers, those who were
physically inactive and those who had had at least one medical
consultation in the last 12 months before the survey.

Regarding comorbidities, individuals with fair/poor/very poor
self-reported health, chest pain when walking, heart disease, dia-
betes, stroke or depression showed greater prevalence of hyper-
tension. Regarding the limitations associated with hypertension,
the prevalence was significantly higher among women, elderly
people, people with lower schooling levels, nonwhites, people who
were physically inactive and people consuming insufficient daily
amounts of fruits and vegetables.

Male subjects presented higher prevalence of hypertension
than did female subjects. This finding contrasted with the results
from another study in which higher prevalence of hypertension
among women was observed through use of self-reported data
on diagnoses of hypertension." Use of a self-reported variable of
diagnosis is influenced by the degree of knowledge of the diag-
nosis, which, in turn, is related to access to and use of healthcare
services. It is known that Brazilian women seek healthcare services
more often than men do, which thus leads to underdiagnosing of
hypertension among men.*¢

It has been recognized in the literature both from Brazil and
from other countries that hypertension occurs most frequently at
older ages. Physiological changes occur in the cardiovascular sys-
tem as a normal characteristic of the aging process.'” The increas-
ing life expectancy and aging of the Brazilian population, as well
as in the whole world, are factors that can explain the increase in
the prevalence of hypertension over the last decades.

The higher prevalence of hypertension among nonwhites
that was found in the present study is in line with the findings
from other studies on the Brazilian population.®'* The limitations
associated with hypertension were also greater among nonwhite
individuals. Some studies have pointed out genetic characteris-
tics to explain the higher prevalence of hypertension among black
people.”” However, other factors that can be correlated with this
include the accumulation of social disadvantages that have his-
torically been found in this population group, which experiences
greater socioeconomic vulnerability and lower access to health-
care services.'®

In the present study, important socioeconomic inequalities
in the distribution of hypertension were observed with regard
not only to skin color, but also to educational level. Many studies
have pointed out that multiple socioeconomic characteristics are
associated with greater risk of hypertension, both at the individ-
ual level'” and at the structural level.* It has been shown that indi-
viduals exposed to worse socioeconomic conditions are at greater

risk of becoming hypertensive.*!

The findings from the present study indicated that the lower
the schooling level was, the greater the prevalence of hyperten-
sion and limitations associated with this were. Schooling level is
an individual attribute that is generally imprinted on people’ life
cycles, thus influencing their opportunities, choices and experi-
ences. Among adult individuals, it is a relatively stable character-
istic, in comparison with younger people. It has been indicated
in the scientific literature that low schooling levels heighten the
exposure to risk factors for hypertension, such as improper feed-
ing, smoking, physical inactivity during leisure time and higher
levels of psychosocial stress.'s

Both anthropometric measurements that were used in the pres-
ent study to define obesity were significantly associated with higher
prevalence of hypertension. It is well known that obesity is a strong
predictor for cardiovascular diseases.’ Data from the Brazilian
National Health Survey showed that obesity (BMI > 30 kg/m?)
resulted in an increase of 5.6 mmHg in systolic blood pressure and
3.1 mmHg in diastolic blood pressure among men and, respec-
tively, 3.8 mmHg and 2.0 mmHg among women.*

The GBD study pointed out that smoking was responsible
for 45% of the deaths associated with acute myocardial infarc-
tion and 25% of the deaths caused by cerebrovascular diseases.?
In 2011, 21% of the deaths due to cardiovascular diseases and 18%
due to stroke in Brazil were also associated with smoking habits.*
The results from the present study showed that there was an asso-
ciation between formerly smoking and presenting hypertension.
Since PNS was a cross-sectional study, formerly smoking repre-
sented tobacco exposure in the past, with smoking cessation greater
among individuals diagnosed with hypertension.”

All the NCDs analyzed showed associations with hyperten-
sion, except depression. This finding corroborated results in the
literature regarding the relationship between hypertension and
other NCDs.? Comorbidities also heightened the prevalence of
limitations associated with hypertension, since coexistence with
other diseases can exacerbate the limiting effects.

Having had a medical consultation within the last 12 months
before the survey was also associated with presence of hypertension.
Greater access to healthcare services increases the opportunity to
make the diagnosis, the chance of treatment and the life expectancy
of individuals.”” Nevertheless, the rate of diagnosing hypertension
is still low in Brazil. A recent study that used PNS data indicated
that only 43.2% of hypertensive adults had received a diagnosis
of the disease. Hypertension is a silent disease, which makes early
diagnosis a major challenge in primary healthcare services.”®

One limitation of the present study was its use of a self-re-
ported question about limitations associated with hypertension.
Poor health status or depression can increase the perception of
limitations in people’s usual activities and may influence the fre-

quency of negative responses to this question.
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CONCLUSION

Hypertension is the most prevalent risk factor among Brazilian

adults aged 30 years or over. It is strongly associated with the aging

process, obesity and cardiovascular and cerebrovascular diseases.

Furthermore, occurrences of limitations associated with hyperten-

sion are more prevalent among individuals with comorbidities of

NCDs relating to the complications of hypertension. Therefore, it

is essential to make improvements in access to primary care ser-

vices for controlling hypertension at its initial stages, thus avoiding

comorbidities of greater severity and limitations and losses of qual-

ity of life, especially among socially disadvantaged people.
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