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Abstract

option to BP control in future studies involving larger populations.

Background: Around 30% of Brazilian population is hypertensive.
Brazilian’s Family Health Strategy (FHS) is a community-based approach to provide primary health care and control chronic disease as
hypertension. The aims of this pilot study were to study hypertension prevalence and awareness and to analyze the feasibility of FHS
program with community healthy agents (CHA) to collect data about
hypertensive subjects in Matao, Brazil.
Methods: A cross-sectional study was conducted in subjects equal or
older than 40 years old in a neighborhood belonging to FHS program.
CHA were trained to collect data and to assess blood pressure (BP)
with an automated device. Hypertension diagnosis was defined if systolic blood pressure ≥ 140 mm Hg or diastolic blood pressure ≥ 90
mm Hg or subject had previous use of hypertensive drug. Chi-square
test and univariate logistic regression analysis were applied with significance level of 5% and a confidence interval of 95%.
Results: In 625 subjects, hypertension prevalence was 68.8% and
women (71.9%) were more hypertensive than men (63.2%) (P =
0.02). Prevalence of hypertension increased with age group, from
46.3% (40 - 49 years) to 82.5% (70 - 79 years) (P < 0.001). The overall prevalence of pre-hypertension was 40.1%: stage 1, 25.7% and
stage 2, 17.0%. Hypertension awareness was 81.8% and 79.8% reported use of anti-hypertensive drugs. BP was not controlled in 61.8%
and 67.7% of them was using anti-hypertensive drugs. CHA reported
no difficulties to collect data and BP assessment with the automated
device.
Conclusion: We observed a high hypertension prevalence rate,
awareness, and subjects with uncontrolled hypertension even with use
of anti-hypertensive drugs. CHA from FHS program are a feasible
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Introduction
Hypertension is the leading risk factor for death and disabilityadjusted life years lost [1]. Most cardiovascular diseases have
been attributed to high blood pressure (BP).
In Brazil, hypertension is an important public health problem. Brazilian population-based studies have shown a hypertension prevalence of 35% with a higher rate among men [2].
A systematic review has observed a downward trend in hypertension prevalence from 36.1% in 1980 to 28.7% in 2010, but
with different hypertension inclusion criteria between studies
[3]. However, other reports have indicated an increase in hypertension prevalence [4-6]. Also, the mortality risk attributed
to hypertension was higher among older Brazilian adults compared to an English population with the same demographic
aspects [7].
The Family Health Strategy (FHS) program of Brazil is
a community-based approach organized by the Ministry of
Health to provide primary health care [8]. It consists of teams
of doctors, nurses, auxiliary nurses and community health
agents (CHA) in predefined areas. One of the main goals of
the FHS is to prevent and treat chronic diseases such as hypertension. The participation of CHA in FHS activities is of
fundamental importance because these agents are responsible
for contacting household members in a geographically delineated micro-area, usually the same micro-area where the agent
lives. CHA visit each household within their micro-area at
least once a month and collect individual data. Few studies
have investigated hypertension in a population covered by the
FHS program [9, 10].
The objectives of this pilot study were to determine the
prevalence and awareness of hypertension, the use of antihypertensive drugs and the rate of subjects with uncontrolled
hypertension in a predefined FHS area and to analyze the feasibility of the FHS program to collect data about hypertensive
subjects in Matao, Sao Paulo state, Brazil. We hypothesized
that the FHS program with close CHA participation could be
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Figure 1. Sample selection.

an efficient alternative to community BP assessment and control.

Methods

covers 1,454 habitants, with every household and respective
residents having been registered. The study was conducted
from September to November 2013.
BP assessment

Study design
This was a cross-sectional study conducted on all subjects
aged 40 years or older. Data about BP, age, gender, previous
history of hypertension and use of antihypertensive medication
were obtained for all subjects. The exclusion criteria were age
of less than 40 years and belonging to another FSH unit.
Characteristics of the city of Matao
The study was performed in Matao, Brazil, a city located in
Sao Paulo state, the wealthiest state in Brazil, in the Brazilian
southwest, 300 km northwest of the state capital. According to
the 2010 Brazilian census, the population of Matao was 76,786
and the estimate for 2015 was 81,439 inhabitants, with no difference in sex distribution [11]. The economy is mainly based
on industrial activities and on general services. Ethnicity is diverse, but most people are of Caucasian origin, descendants of
European immigrants. The population is urban and stable with
a low rate of interurban migration. About 95% of all dwellings
have piped water, a sewage network and electricity.
The public health system of Matao is well organized.
There are 12 FHS covering a population of 41,400 people,
which represents about 50% of the entire population [12]. The
study population belongs to FHS “Residencial Cadioli”, which

BP was measured by three CHA using the automated device
OMRON M2 validated by the European Society of Hypertension [13]. In a 2-h training session, CHA were instructed about
the main concepts of hypertension and on how to measure BP
properly with the automated device according to the following protocol [14]: BP was measured in both arms; if the readings were different, the arm with the higher reading was used
for subsequent measurements 1 - 2 min apart and the average
of these measurements was calculated. A wider cuff was used
for patients with an arm circumference of more than 32 cm.
The patient’s arm being used for the measurement was positioned at the same level as the heart. BP was measured after
the patients had emptied their bladders and had abstained from
smoking for the last 30 min. The patients sat with their backs
supported and with their legs resting on the ground and in the
uncrossed position for 5 min.
Outcome variables
One of the following criteria was used for a diagnosis of hypertension [14]: systolic blood pressure (SBP) ≥ 140 mm Hg
or diastolic blood pressure (DBP) ≥ 90 mm Hg or use of hypertensive medication. Hypertension was classified as pre-hypertension if SBP was between 120 and 139 mm Hg or DBP was
between 80 and 89 mm Hg, as stage 1 hypertension if SBP was
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Table 1. Hypertension Status According to Gender and Age Group
Total

Variables

n

%

Hypertension
n

%

No hypertension
n

%

Gender

< 0.001

  Men

220

35.2

63.2

139

81

36.8

  Women

405

64.8

71.9

291

114

28.1

Age groups (years)

< 0.001

   40 - 49

108

17.3

46.3

50

58

53.7

   50 - 59

145

23.3

65.5

95

50

34.5

   60 - 69

186

29.8

72.6

135

51

24.4

   70 - 79

126

20.2

82.5

104

22

17.5

   ≥ 80

58

9.3

77.6

45

13

22.4

140 - 159 mm Hg or DBP was 90 - 99 mm Hg, and as stage
2 hypertension if SBP was ≥ 160 mm Hg or DBP was ≥ 100
mm Hg. Hypertension awareness was defined if the subject
had previous knowledge of a diagnosis of hypertension. Use
of antihypertensive medication was defined if the patients said
that they were taking drugs to control their BP.
Statistical analysis
Qualitative variables were presented as absolute and relative
frequency, and quantitative variables as mean and standard deviation. Associations between the prevalence and awareness of
hypertension and the variables “sex” and “age” were analyzed
by the Chi-square test. Univariate logistic regression analysis
was carried out using hypertension as the dependent variable
and age as the independent variable. Analyses were performed
using SPSS software version 17. For all tests, we considered a
level of significance of 5% and a 95% confidence interval (CI).
Ethics
The research project number 296.915 was evaluated and approved by the Institutional Ethics Committee of Centro Universitario Barao de Maua, and all participants and CHA gave
written informed consent to participate.

Results
The initial sample consisted of 1,454 participants. Of these,
829 were excluded for the following reasons: 690 were not
found during a home visit, 109 had incomplete data, 21 refused
BP assessment, four had moved to another address, and five
had died. Therefore, the final sample consisted of 625 subjects
(mean age: 62.6 ± 12.5 years) (Fig. 1). Of these, 64.8% were
females. Mean SBP was 138.1 ± 22.6 mm Hg and DBP was
79.0 ± 12.6 mm Hg.
The prevalence of hypertension was 68.8% (430/625), was
higher among women (71.9%) than men (63.2%) (P = 0.02)
526
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and increased with age group from 46.3% (40 - 49 years) to
82.5% (70 - 79 years), followed by a significant 5% reduction,
i.e., 77.6% among subjects older than 80 years (P < 0.001).
The chance of hypertension increased by 54% in each 10 years
age group (odds ratio (OR): 1.54; 95% CI: 1.33 - 1.80) and by
5% in each year (OR: 1.05; 95% CI: 1.03 - 1.06) (Table 1).
Regarding the classification of hypertension, the overall
prevalence of pre-hypertension was 40.1%; the prevalence of
stage 1 was 25.7% and the prevalence of stage 2 was 17.0%.
In the age groups of 40 - 49 to 70 - 79 years, the prevalence of
pre-hypertension stages was higher for younger ages and declined with advanced age. The opposite occurred with hypertension stages 1 and 2, with low rates among younger subjects
and a progressive increase among older subjects, with hypertension stage 2 reaching a prevalence of 28.2% in the 70 - 79
year age group (P < 0.001) (Fig. 2). These tendencies were not
so evident in the ≥ 80 age group. There was no difference in
hypertension stages between gender (P = 0.17) (Fig. 3).
Of 430 hypertensive subjects, 352 (81.8%) were aware
of their hypertension and 343 (79.8%) reported the use of
antihypertensive drugs. Hypertension awareness and use of
antihypertensive drugs were more prevalent among women
(P < 0.001) (Table 2). Awareness and use of antihypertensive
drugs were more prevalent among subjects with normal and
pre-hypertension stages than among subjects with stage 1 and
2 hypertension. There was no difference between age groups
regarding awareness or use of antihypertensive drugs.
BP was uncontrolled in 266 (61.8 %) of 430 hypertensive
subjects. Of the 266 subjects with uncontrolled hypertension,
180 (67.7%) said that they were using antihypertensive medication.
The limitation reported by CHA was the distance from
some houses. There were no difficulties in BP assessment with
the automated device and CHA reported that the method was
practical and easy to use.

Discussion
This pilot study conducted in Matao demonstrated one of highest rates of hypertension among the rates reported for Brazil
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Figure 2. Hypertension stages by age group. *There were significant differences in hypertension stages between age groups
(P < 0.001).

[15-24]. The partnership with the FHS program using CHA for
BP assessment and demographic data collection was practical
and reliable, involving a method easy to apply.
Some reasons can explain the high hypertension prevalence observed in the present study. Our population was older
(≥ 40 years) compared to other studies that included subjects ≥
18 years old. Also, BP was assessed only once and may have
overestimated the prevalence of hypertension. Recent hypertension guidelines have recommended a second BP measurement to confirm a diagnosis of hypertension [14, 25].
The present data show that women were more hyperten-

sive than men, an opposite result compared to that reported in a
recent review [2]. Almost half the subjects in the initial sample
were not found on the occasion of the home visit by CHA because they were at work and most of these subjects were men.
Thus, this sample bias may have contributed to the significant
prevalence of hypertension among women.
The latest Brazilian population studies about hypertension awareness, use of antihypertensive drugs and subjects
with controlled BP have reported rates ranging from 44.1%
to 81.5%, 36.3% to 85.4% and 22.0% to 60.1% [26-30]. This
wide variation in rates can be justified by differences in age

Figure 3. Hypertension classification by gender. There was no difference in hypertension stages or gender (P = 0.17).
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Table 2. Hypertension Awareness and Use of Antihypertensive Drugs According to Gender, Age Group and
Hypertension Stage
Hypertension awareness

Variables

n

%

Gender

P

Use of antihypertensives
n

%

< 0.001

< 0.001

  Men

94

67.6

89

64.0

  Women

258

88.7

254

87.3

   40 - 49

36

72.0

33

66.0

   50 - 59

80

84.2

79

83.2

   60 - 69

109

80.7

107

79.3

   70 - 79

84

80.8

83

79.8

   ≥ 80

42

93.3

40

78.9

Age groups (years)

0.10

Hypertension stages

P

0.06

< 0.001*

< 0.001*

  Normal

48

100

47

97.9

  Pre-hypertension

114

98.3

114

98.3

   Stage 1

113

70.2

111

68.9

  Stage 2

77

73.3

71

67.6

*There was a significant difference between men and women and also between normal and pre-hypertension versus stage
1 and 2.

groups, socioeconomic conditions and methodological analysis among studies. Our study showed a high percentage of hypertension awareness and of subjects using antihypertensive
drugs, which are close to rates reported for Catanduva [26], a
city close to Matao. Since these cities are located in one of the
wealthiest regions in Brazil, a better knowledge of hypertension and the importance of the use of antihypertensive drugs
emphasized in extensive public campaigns could explain these
numbers. The higher prevalence of hypertension awareness
and use of antihypertensive drugs in women have also been
observed in other studies [24, 27, 28, 30].
However, in line with other studies [16, 17, 20, 21], almost
two-thirds of our subjects had uncontrolled hypertension. As
a paradox, even with a high level of awareness and use of antihypertensive drugs, 61.8% of our subjects had uncontrolled
BP. Since 67.7% of these uncontrolled subjects said that they
were using antihypertensive drugs, we may assume that treatment is failing probably because of at least one of the following reasons: low adherence to follow-up, insufficient dose of
antihypertensive drugs or necessity to add other antihypertensive drugs. Many subjects believe that only using antihypertensive drugs, without regular BP assessment is enough for BP
control [31].
Our results showed that almost half the subjects in the 40
- 49 year age group had pre-hypertension and almost one-third
of subjects in the 70 - 79 year age group had stage 2 hypertension. Advanced age has been already recognized as a risk
factor associated with increase hypertension prevalence [32,
33]. It is fundamental to identify these groups at higher risk to
develop hypertension and cardiovascular disease in order to
implement lifestyle modifications and to improve pharmacological treatment [34].
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Our study has some limitations. A sample bias occurred
because more than half subjects in the initial sample were
away at work on the occasion of the CHA home visit and were
not included. Future studies will require a schedule home visit
to find some subjects. All patients were evaluated in the morning due to the time scheduled for the CHA’s home visit. Subjects with masked hypertension with poor BP control at night
could not have been identified. Subjects younger than 40 years
were not included in our sample. The hypertension prevalence
might have been lower if adults 18 - 39 years old had been included. The reason to include subjects older than 40 was justified by the fact that almost 20% of subjects aged 35 - 44 years
already have hypertension according to the Brazilian Ministry
of Healthy [35]. Moreover, our research group is preparing a
larger study for hypertension prevention and pharmacological
treatment focusing on subjects older than 40 years.
The more positive aspect of this study was the feasibility
of hypertension data collected by CHA. Previous studies have
suggested that community interventions including BP monitoring in a non-clinical setting and using community resources
show promising results in terms of reducing and controlling
BP among hypertensive patients [36, 37]. Also, since CHA are
members of the FHS program, no additional cost was necessary regarding human resources. The only additional costs
involved the acquisition of three automated devices for BP
measurement bought for U$59.40 each. Although CHA reported that distance was a problem for some houses, this could be
overcome in future studies using alternatives means of transportation.
Therefore, this pilot study can serve as a base to support a
larger study involving other neighborhoods in Matao and also
as a model of BP control to be implemented in cities with the
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same health system characteristics.
Conclusions
We observed a high prevalence of hypertension, awareness,
use of antihypertensive medication and many subjects with
uncontrolled hypertension. Women were more hypertensive
than men and advanced age was associated with a higher
prevalence of hypertension. Also, almost two-thirds of the
subjects were using antihypertensive drugs and most of them
had uncontrolled BP. Our study confirmed that target blood
pressure levels are seldom achieved in a large proportion of
hypertensive subjects regardless of whether treatment is prescribed or not. Moreover, CHA were a convenient alternative
to BP assessment in a large population. The identification of
populations at higher risk to develop hypertension and cardiovascular disease is fundamental to direct public health strategies.
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