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Abstract: Our objective was to analyze temporal trends in the prevalence of self-reported hyperten-
sion among Brazilian adults and to investigate differences in health behaviors between individuals
with and without hypertension between 2006 and 2019. Data from the Surveillance System for
Risk Factors and Protection for Chronic Diseases by Telephone Survey were analyzed (n = 730,309).
Prais-Winsten regression was used to identify linear trends in the prevalence of hypertension for the
entire period (2006-2019) and for the past 5 years. Poisson regression models were used to investigate
the differences in health behaviors among individuals with and without hypertension. The preva-
lence of hypertension (approximately 24.0%) remained stable from 2006 to 2019 and decreased from
25.1% to 24.6% from 2015 to 2019. In the adjusted analyses, individuals with hypertension showed
a significant association with unhealthy lifestyle habits: lower recommended intake of fruits and
vegetables (APR = 0.97; p = 0.022), lower regular intake of fruits (APR = 0.98; p < 0.001), lower regular
intake of beans (APR = 0.97; p < 0.001), lower leisure-time exercising (APR = 0.89; p < 0.001), higher
abusive consumption of alcoholic beverages (APR = 1.04; p = 0.004), higher prevalence of overweight
(APR = 1.40; p < 0.001), and higher prevalence of obesity (APR = 2.17; p < 0.001). Hypertension
prevalence has remained stable during the entire period and decreased in the most recent period.
Individuals with hypertension reported unfavorable scenarios for healthy habits.
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1. Introduction

Hypertension is the most prevalent preventable risk factor for cardiovascular diseases
(CVD), which are the leading cause of death in the Region of the Americas, with 2.0 million
deaths from CVC in 2019 [1]. Hypertension is a multifactorial condition featured by high
and sustained blood pressure levels [2], which, when associated with other risk factors,
such as behavioral (unhealthy diet, physical inactivity, smoking, and alcohol abuse) and
metabolic ones (overweight or obesity and diabetes), leads to worsened prognosis in
individuals with CVD [2-4]. Approximately 32% of the global adult population was
affected by hypertension in 2010 [5], and this prevalence has increased mainly among low-
and middle-income countries over the past decades [6]. In Brazil, this condition affected
24% of adult individuals [7], and it was responsible for approximately 16% of total deaths
from CVD in 2019 [8].

Controlling and reducing the prevalence of hypertension by 25% in the population
between 2015 and 2025 is one of the goals of the “Global Action Plan for the Prevention
and Control of NCDs 2013-2020” by the World Health Organization (WHO) [9]. Several
health promotion measures focused on hypertension control were suggested to achieve
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this goal. Among them, one finds decreasing sodium content in industrialized food prod-
ucts, encouraging the practice of exercising and free distribution of hypertension control
drugs [9]. The “Strategic Action Plan to Tackle Noncommunicable Diseases (NCD) in Brazil
2011-2022”, by the Ministry of Health (MoH) does not provide specific targets regarding
the prevalence of hypertension in the country, but it presents guidelines to manage and
monitor hypertension, comorbidities, and their determining factors, in addition, to set
population targets for behaviors capable of benefiting people with hypertension, such as
physical activity, tobacco reduction and healthy eating [10]. Even with the update of the
plan (for 2021 to 2030), more concrete goals were not planned [11].

Monitoring the prevalence of hypertension, and its risk factors, can contribute to the
development of more effective health policies [5,10]. Thus, information for the continuous
monitoring of the frequency and distribution of risk and protective factors for NCD and
self-reported morbidity has been collected through a telephone survey conducted by MoH
since 2006 [12]. However, only a small amount of data has been analyzed so far, and it
resulted in an incomplete set of information. The analysis of these data allows us to present
the Brazilian scenario regarding health actions for the control of Hypertension. Given
this scenario, the objective of the current study was to analyze the temporal trends of
self-reported hypertension prevalence by Brazilian adults over a 14-year period of time and
to investigate the differences in health behaviors between individuals with and without
hypertension.

2. Materials and Methods

Time series analysis and cross-sectional study were conducted with data collected by
the Surveillance System for Risk and Protection Factors for Chronic Diseases by Telephone
Survey (Vigitel) from 2006 to 2019. Vigitel is an annual survey based on interviews con-
ducted through landline phone calls to adult individuals (>18 years old) living in the 26
Brazilian state capitals and the Federal District [12].

Vigitel’s sampling process is divided into two stages. The first stage comprises the
random selection of five thousand landlines in each city from the electronic register of
residential landlines of the main telephone companies in the country. These numbers
are organized into replicas with 200 landlines (it is performed by reproducing the same
proportion of lines as the original registration). Once the landline eligibility is established,
one adult individual among the residents of each household is selected (simple random
sample) and invited to participate in the survey (second stage). The minimum sample size
of approximately 2000 individuals to be interviewed each year in each city was established
to estimate the frequency of each indicator at a 95% confidence interval (95%CI) and a
maximum error of two percentage points. Samples of approximately 1500 individuals are
accepted for cities with low landline coverage [12].

All Vigitel estimates are weighted to represent the total adult population of each city.
The final weight comprises two factors; one of them deals with the likelihood of unequal
sampling of households with more than one landline and more than one resident, whereas
the second factor compares the distribution of the interviewed population to that projected
for the entire population in each study site and year (according to sex, age, and schooling,
based on the Rake method), based on official projections for the population [12]. Further
details about the sampling process used in Vigitel can be found in the system’s annual
reports [12].

A computer-assisted telephone interviewing method was used, allowing the immedi-
ate identification of invalid responses and the automatic pass-through of not-applicable
questions ensuring the continuous feeding of the database. Questions concerning the
self-reported medical diagnosis of hypertension and health behaviors linked to NCD were
used in the present investigation. The presence of hypertension was established based
on an affirmative response to the question, “Has a doctor ever told you that you have
high pressure?” (Yes | No). The health behaviors were evaluated through questions about
food consumption, physical activity, alcohol intake, smoking, overweight and obesity,
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and mean of (kg/ m?) Body Mass Index (BMI). Among the fourteen indicators, six of
them were classified as protective factors: (i) Recommended intake of fruits and vegeta-
bles (>5 portions/day on >5 days/week); (ii) Regular intake of fruits and vegetables
(>5 times/day); (iii) Regular intake of fruits (>5 days/week); (iv) Regular intake of vegeta-
bles (>5 days/week); (v) Regular intake of beans (>5 days/week); and (vi) Leisure-time
exercising (>150 min/week (moderate intensity) or 75 min/week (vigorous intensity)) [13].
Eight behaviors were classified as risk factors: (i) Fat-rich meat intake (fat-rich red meat
or poultry skin on >1 day/week); (ii) Whole milk intake (>1 day/week); (iii) Regular
intake of soft drinks and sugar-sweetened beverages (>5 days/week); (iv) Regular intake
of sweets (>5 days/week); (v) Abusive consumption of alcoholic beverages (>4 drinks for
women or >5 drinks for men in a single day); (vi) Smoking (Yes, regardless of frequency
and quantity); (vii) Overweight (BMI > 25 kg/m?); and (viii) Obesity (BMI > 30 kg/m?).

Not all indicators were made available in all years due to changes in the Vigitel
questionnaire during the investigated period. The indicators and the period when each
indicator was available and their respective questions were presented in the Supplementary
Materials.

A set of sociodemographic characteristics of individuals complemented the analysis,
such as sex (male and female), age group (18-24, 25-34, 3544, 45-54, 55-64, and > 65 years
old) and number of school years (0-8, 9-11 and > 12 years).

Statistical Analysis

The investigated population was initially described for each of the analyzed years
based on their sociodemographic characteristics (sex, age group, and schooling). Then,
hypertension prevalence was estimated for each year—smoothed by a moving average—for
the full set of population and sociodemographic characteristics. The use of moving average
requires creating a new series whose values comprise the average of gross observations
in the original time series (allowing data smoothing and reducing likely noises between
collections). An unweighted time window of the 1:1:1 (three years) type was selected in the
current study. Thus, the original value recorded for hypertension rate in the population
in 2008 was replaced by the arithmetic mean of hypertension rates recorded in 2007, 2008,
and 2009, for example. Prais—Winsten linear regression models were used to identify
significant trends to increase or decrease hypertension prevalence in the analyzed period.
This regression method was adopted because it takes into consideration the incidence of
serial autocorrelation [14]. Coefficients resulting from these models have indicated changes
in percentage points per year (pp/year) of the indicator in the analyzed period. Significant
values observed for this coefficient (p-value < 0.05) have indicated consistent and significant
variations in the time series. This analysis was applied to the total investigated period
(2006-2019) and to the most recent period (2015-2019).

Subsequently, the frequency of health behaviors presented by individuals with and
without hypertension was identified for the whole population and stratified by sex. Poisson
regression models were used to calculate gross and adjusted prevalence ratios (based on
sociodemographic characteristics). The health behaviors were analyzed as dependent
variables, whereas the prevalence of hypertension was used as independent variable. We
considered the prevalence ratio significant when p-value was less than 0.05.

Data were organized and analyzed in the Stata software 16.1 (Stata Corporation; 2019.
Vigitel’s databases are available for public use at the official MoH website Available online:
http:/ /svs.aids.gov.br/download/Vigitel / (accessed on 10 January 2023).

3. Results

A total of 730,309 adults were interviewed between 2006 and 2019. The prevalence of
adults in the age group 18-24 years decreased by 0.38 percentage points per year (pp/year)
from 2006 to 2019; it ranged from 18.9% to 13.8%. On the other hand, the prevalence of
adults in the age group 45 years or older increased from 35.2% to 42.4% in the same period.
There was a decrease of 1.32 pp/year in the prevalence of adults with 0 to 8 years of school
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(from 45.5% to 28.8%), as well as an increase of 1.01 pp/year among those with 12 or
more years of school (from 21.2% to 32.8%). Trends regarding age and schooling remained
unchanged in the most recent period—from 2015 to 2019 (Table 1).

Table 1. Distribution of the adult population (>18 years old) in the capitals of the 26 Brazilian states
and the Federal District, according to sociodemographic characteristics. Vigitel Brazil, 2006-2019.

. N N ) IS S N ) N ) ) ) ) ) ) Coef. * Coef.
Vaiables 2 £ £ 2 ¥ 2 £ 2 2 8 g = g2 &8 : :
& S| ® 3 ) = o @ = o =) S ® & (2006/19)  (2015/19)
Sex
Male 46.1 462 461 461 461 461 461 461 461 46.0 460 460 460 460 —0.01*  —0.02**
Female 539 538 539 539 539 539 539 539 539 540 540 540 540 540 0.01* 0.02 **
Age group, years
18to24 189 182 179 175 171 167 164 159 156 152 148 145 141 138 —-038*  —0.36*
25t034 254 254 254 254 254 254 252 253 253 252 252 252 251 250 —-0.03*  —0.05**
35to44 206 205 204 202 201 200 199 197 196 194 193 191 190 188 —-0.14*  —0.15**
45to54 158 159 161 163 164 166 168 169 171 173 174 176 177 179  0.16** 0.16 **
55to64 100 102 104 107 109 111 114 116 11.8 121 123 126 128 131  0.24* 0.25 **
>65 94 98 98 99 101 102 104 105 106 108 109 111 112 114  0.14* 0.14 **
School years
Oto8 455 450 437 420 406 388 368 366 359 346 325 308 302 288 —1.32* —1.38*
9to 11 333 351 347 358 358 367 385 375 381 381 359 373 380 384 0.31* 0.35
>12 21.2 198 21.6 222 235 245 247 259 259 273 316 319 318 328 1.01* 1.04

Notes: Vigitel: Surveillance of Risk and Protective Factors for Chronic Diseases Telephone Suvey. * p < 0.05;
**p < 0.001; ¥ Average annual variation. Corresponding to the Prais-Winsten regression coefficient of the variable
over the survey year (expressed in pp per year). n = 730,309.

The prevalence of adults with hypertension was 24.5% on average in the period an-
alyzed, and it remained stable from 2006 to 2019. According to age groups, there was
a reduction in this prevalence among the youngest individuals (18-24 years old, with
—0.08 pp/year), adults in the age groups 45-54 years (—0.21 pp/year), and 55-64 years
(—0.25 pp/year). A significant increase in hypertension prevalence was observed for adults
with up to 11 years of school (0-8 years: 0.65 pp/year; and 9-11 years: 0.35 pp/year). In
the most recent period (2015-2019), this prevalence showed a significant reduction for the
total population (—0.16 pp/year, it ranged from 25.1% to 24.6%), for men (—0.31 pp/year),
for some age groups (the age group 3544 years recorded the most significant reduc-
tion: —0.61 pp/year), and for adults with the highest schooling (12 years or more, with
—0.18 pp/year). On the other hand, the increase in hypertension prevalence was observed
among adults with the lowest schooling —from 0 to 8 years of school (0.48 pp/year) and
from 9 to 11 years of school (0.16 pp/year) (Table 2).

In the adjusted analyses, adults with hypertension showed a significant association
with unhealthy lifestyle habits: (i) lower recommended intake of fruits and vegetables
(APR=0.97; p < 0.05); (ii) lower regular intake of fruits (APR= 0.98; p < 0.001); (iii) lower reg-
ular intake of beans (APR = 0.97; p < 0.001); (iv) lower leisure-time exercising (APR = 0.89;
p < 0.001); (v) higher abusive consumption of alcoholic beverages (APR = 1.04; p < 0.05);
(vi) higher prevalence of overweight (APR = 1.40; p < 0.001); and (vii) higher prevalence of
obesity (APR =2.17; p < 0.001), confirmed by a higher mean BMI (APR =1.10; p < 0.001)
(Table 3). However, adults with hypertension also showed a significant association with
three healthy lifestyle habits: (i) lower whole milk intake (APR = 0.93; p < 0.001); (ii) lower
regular intake of sweets (APR = 0.85; p < 0.001); and (iii) lower smoking prevalence
(APR = 0.83; p < 0.001) (Table 3).
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Table 2. Prevalence ¥ of the adults (>18 years old) with arterial hypertension in the capitals of the
26 Brazilian states and the Federal District), according to sociodemographic characteristics. Vigitel
Brazil, 2006-2019.

N N N N N N ) N N N ) ) N N Coef. T Coef. T
Variables 8 8§ 8§ & 2 =2 8 2 =2 2 2 g =2 B2
& S & D = = ¥ @ S al =) N ® o  (2006/19)  (2015/19)
Gender
Male 202 209 218 220 217 214 214 218 220 227 224 225 217 217 0.10 —0.31*
Female 254 262 272 275 272 268 267 267 268 272 271 270 269 272 0.09 —0.02
Age group, years
18 to 24 4.9 49 50 51 48 43 36 38 40 43 40 39 39 40 —0.08 * —0.07
25 to 34 97 99 107 103 99 90 87 88 92 97 99 92 92 88 —0.08 —0.28 *
35to44 185 194 203 201 196 191 191 190 189 192 184 178 171 170 —0.15 —0.61*
45to54 336 349 356 357 347 348 344 338 336 335 327 323 315 322 —021* —0.52
55to64 495 504 507 515 508 506 50.1 502 492 487 475 483 471 474 —025* —0.29*
>65 575 589 608 617 61.0 59.6 598 598 599 612 616 620 604 60.1 0.16 —0.36
School years
Oto8 328 342 363 373 371 369 374 380 387 399 405 413 412 420 0.65* 0.48 *
9to 11 155 161 167 172 173 176 175 181 182 194 195 199 198 200  0.35* 0.16*
>12 140 142 145 144 145 145 147 145 148 149 150 147 145 143 0.03 —0.18*
Total 23.0 238 247 250 247 243 242 244 246 251 249 249 245 246 0.09 —0.16 *
Notes: Vigitel: Surveillance of Risk and Protective Factors for Chronic Diseases Telephone Survey. * p < 0.05;
** p < 0.001; n = 730,309. * Average annual variation. Corresponding to the Prais-Winsten regression coefficient of
the variable over the survey year (expressed in pp per year). ¥ Standardized by age and education and smoothed
by moving average. For further information, see the methods section).
Table 3. Prevalence (% and 95%CI) and gross and adjusted prevalence ratio of health protective and
risk factors, according to medical diagnosis of arterial hypertension. Vigitel Brazil, 2006-2019.
Without Hypertension With Hypertension
Variables GPR APR
% CI (95%) % CI (95%)
Protective Factors §
Recommended intake of fruits and vegetables 223 221 - 226 237 233 - 241 1.06* 0.97 *
Regular intake of fruits and vegetables 334 331 - 337 377 372 - 381 113* 0.99
Regular intake of fruits 575 572 - 578 625 620 - 629  1.09* 0.98 **
Regular intake of vegetables 485 482 - 488 511 507 - 516  1.05* 1.00
Regular intake of beans 651 648 - 654 633 628 - 637 097* 0.97 **
Leisure-time exercising 379 376 - 382 262 258 - 266 0.69* 0.89 **
Risk factors §
Fat-rich meat intake 334 330 - 337 265 2.0 - 270 079* 0.98
Whole milk intake 564 561 - 568 49.1 486 - 497 0.87* 0.93 **
Regular intake of soft drinks and sugar-sweetened 235 232 - 237 171 167 - 175  073% 101
beverages
Regular intake of sweets 207 203 - 211 134 128 - 139  0.65* 0.85 **
Abusive consumption of alcoholic beverages 191 188 - 193 130 127 - 133  0.68** 1.04*
Smoking 125 123 - 127 112 109 - 11.5  0.90** 0.83 **
Overweight 444 442 - 447 682 678 - 686  1.53* 1.40 **
Obesity 126 124 - 128 298 293 - 302 236* 2.17 **
BMI (mean) ¥ 25.04 2501 - 2506 2794 2789 - 2800 1.12* 1.10 **

Notes: Vigitel: Surveillance of Risk and Protective Factors for Chronic Diseases Telephone Survey. GPR: Gross
Prevalence ratio; APR: Adjusted prevalence ratio (sex, age, schooling level). n = 730,309. * p < 0.05; ** p < 0.001;
§ See Supplementary Materials. ¥ Mean of Body Mass Index (BMI).

Gender-stratified analysis validated the overall results recorded for the entire popu-
lation. Except for recommended and regular intake of fruits and vegetables (APR = 0.97;
p <0.05 and APR = 0.97; p < 0.001, respectively), and for regular intake of vegetables
(APR = 0.98; p < 0.05), which showed significant differences among women, and for regular
intake of beans (APR = 0.95; p < 0.001) and abusive consumption of alcoholic beverages
(APR =1.1; p < 0.001), which showed significant difference among men. In addition, there
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was a higher frequency of protective behaviors and a lower frequency of risk behaviors
among women (with and without hypertension) than among men (Table 4).

Table 4. Prevalence (% and 95%CI) and crude and adjusted prevalence ratio of health-protective and
risk factors, according to medical diagnosis of arterial hypertension, by sex. Vigitel Brazil, 2006-2019.

Without Hypertension With Hypertension
Variables Sex GPR APR
% CI (95%) % CI (95%)
Protective factors §
Recommended intake of fruits and Male 18.0 17.6 - 18.3 186 18.0 - 19.3 1.04 0.97
Vegetables Female 263 26.0 - 267 272 267 - 27.7 1.03 * 0.97 *
Regular intake of fruits and vegetables Male 272  26.8 - 27.6 305 29.7 - 31.2 1.12** 1.00
Female 39.0 38.7 - 394 426 420 - 43.2 1.09 ** 0.97 **
Regular intake of fruits Male 51.7 51.2 - 521 545 53.8 - 55.3 1.06 ** 0.98 *
Female 62.8 624 - 63.1 680 674 - 68.5 1.08 ** 0.98 **
Regular intake of vegetables Male 428 424 - 433 453 445 - 46.1 1.06 ** 1.01
Female 53.7 534 - 541 552 54.6 - 55.7 1.03 ** 0.98 *
Regular intake of beans Male 720 716 - 724 68.7 679 - 69.4 0.95 ** 0.95 **
Female 58.8 58.4 - 59.2 59,5 589 - 60.1 1.01* 0.99
Leisure-time exercising Male 46.1 45.6 - 46.6 321 313 - 329 0.7 ** 0.92 **
Female 304 30.1 - 30.8 221 216 - 22.6 0.73 ** 0.86 **
Risk factors §
. . Male 43.8 433 - 443 374 365 - 38.4 0.85 ** 0.97
Fat-rich meat intake Female 238 235 - 242 189 184 - 194 0.79* 1.01
. Male 59.1 58.6 - 59.6 50.9 50 - 51.9 0.86 ** 0.92 **
Whole milk intake Female 540 535 - 544 479 472 - 486 089*  0.93*
Regular intake of soft drinks and Male 26.8 264 - 272 206 199 - 21.3 0.77 ** 1.02
sugar-sweetened beverages Female 204 201 - 208 146 142 - 150 0.71** 1.01
Regular intake of sweets Male 178 172 - 184 129 120 - 13.8 0.72 ** 0.89 *
Female 233 228 - 239 13.7 13.0 - 144 0.60 ** 0.83 **
Abusive consumption of alcoholic Male 271 207 - 275 224 217 - 231  0.83* 1.10 **
beverages Female 117 115 - 120 6.5 6.3 - 6.8 0.56 ** 0.95
Smoking Male 155 152 - 159 138 132 - 144 0.89 ** 0.83 **
Female 9.7 94 - 9.9 9.4 9.1 - 9.8 0.98 0.82 **
Overweight Male 494 49.0 - 499 709 702 - 71.7 1.44 ** 1.35 **
Female 399 395 - 403 66.3 65.8 - 66.8 1.66 ** 1.42 **
Obesity Male 129 126 - 132 290 283 - 29.7  225%* 2.21*
Female 124 122 - 12.7 303 298 - 30.8 2.44 ** 2.08 **
BMI (mean) ¥ Male 2545 2541 - 2549 2796 27.88 - 28.05 1.10** 1.09 **
Female 2466 2462 - 2469 2793 27.85 - 28.01 1.13** 1.10 **

Notes: Vigitel: Surveillance of Risk and Protective Factors for Chronic Diseases Telephone Survey. GPR: Gross
Prevalence ratio; APR: Adjusted prevalence ratio (age, schooling level). * p < 0.05; ** p < 0.001; n = 730.309. § See
Supplementary Materials. ¥ Mean of Body Mass Index (BMI).

4. Discussion

Based on data about more than 700,000 individuals between 2006 and 2019, we ana-
lyzed the temporal evolution of hypertension prevalence and compared the prevalence of
health behaviors among Brazilian adult individuals with and without hypertension. Hy-
pertension prevalence among Brazilian adults remained stable over the entire investigated
period (2006-2019). However, the most recent period (2015-2019) recorded a significant
decrease in such a prevalence. Both periods recorded reduced hypertension prevalence
among the youngest individuals and among those in the age group 55-64 years, as well
as increased prevalence of it among those with the lowest schooling. Individuals with
hypertension presented a lower prevalence of protective factors—such as recommended
intake of fruits and vegetables, regular intake of fruits, regular intake of beans, and leisure-
time exercising—as well as a higher prevalence of health-risk behaviors—such as abusive
consumption of alcoholic beverages, overweight, and obesity—than adult individuals
without hypertension.
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The trend of hypertension prevalence stability among adult individuals in the total
investigated period, as well as of reduced hypertension prevalence in the most recent
period (2015 to 2019), was like that observed in high-income countries [4,5]. From the
1980s onwards, economically developed countries have shown hypertension prevalence
stability, although there was a decrease in such a prevalence in some age groups. The
justification often observed for such a decrease lies in increased awareness of and improved
living and health conditions, mainly among older individuals. Increased awareness of the
population has stimulated the search for medical care, resulting in an increase in the number
of diagnoses at initial moments, reflecting an increase in the prevalence of hypertension,
but resulting in a reduction of this prevalence at a later [4]. Nationally implemented health
screening and check-up programs (disease prevention examinations) and stricter control
targets may also have contributed to the observed improvements [4].

The presence of a higher level of education can favor a better quality of life and greater
access to health information, which could be associated with the adoption of healthier
lifestyles [15]. Considering that risk behaviors can lead to different NCDs, non-adherence
to lifestyle changes and medical treatment for hypertension and other NCDs worsens the
prognosis of these diseases.

It is noteworthy that although Brazil is a middle-income country, hypertension preva-
lence in it is not similar to that in countries with the same economic features that have
shown increased hypertension prevalence in most cases [5,6]. The better evolution observed
for trends associated with hypertension prevalence in Brazil, mainly in the most recent
period, may be explained by the availability of a universal and free-of-charge public health
system in the country (the Brazilian Unified Health System (SUS), implemented in 1989),
as well as by improvements made in health monitoring and care policies from the early
2000s onwards [16,17].

The development of the primary health care (PHC) system in the country was a
determining factor capable of improving the Brazilian population’s health condition, with
emphasis on programs aimed at healthcare municipalization and expansion processes,
such as the Family Health Program [17]. In 2001, the MoH implemented the “Plan for the
Reorganization of the Care of Arterial Hypertension and Diabetes Mellitus”, which aimed
at establishing the guidelines and goals for the reorganization of hypertension care within
SUS in order to reduce morbidity and mortality rates resulting from CVD and to improve
the quality of life of the Brazilian population [16,17]. Among the Plan’s propositions
are better training for health professionals, promoting educational activities, improving
pharmaceutical care, continuously monitoring ill individuals, and screening new cases of
hypertension [18].

In 2011, the elaboration of the “Strategic Action Plan to Tackle NCD in Brazil 2011-2022"
defined new goals to mitigate hypertension-related morbidity and mortality rates; among
them, expanding pharmaceutical care, developing educational material to train primary
healthcare professionals on how to treat hypertensive patients, and adopting intense health
promotion strategies to reduce risk factors for NCDs [10]. The Plan aims to reduce pre-
mature death resulting from CVD by 2% a year by 2022 [10]. In 2014, the document titled
“Strategies for the care of the person with chronic disease: systemic arterial hypertension”
was published by the MoH to improve prevention actions and to help in managing the
actions of PHC professionals [19]. These professionals work in teams accountable for
identifying hypertension risk factors, as well as for implementing healthcare promotion
and disease prevention actions to help improve patients” quality of life and to encourage
their adherence to proper treatments [20].

The proper treatment for individuals with hypertension includes not only drug therapy
(executed when necessary) but mainly the adoption of healthy behaviors (that must be
reinforced regardless of the disease diagnosis) [21]. However, unhealthy behaviors can
be observed even after hypertension diagnosis, a fact that contributes to a lack of control
over blood pressure levels or even to the emergence of more severe CVDs [22]. Blood
pressure control enables a better quality of life for individuals with hypertension, being
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essential for their management. Nonetheless, the data are alarming worldwide, in which
about 1 in 5 adults (21%) with hypertension has it under control [23]. This scenario can
still be aggravated by the environmental context in which the individual finds himself.
The characteristics of the urban physical environment—pollution, mass public transport,
high population density, and reduced green area—contribute to several factors that may be
related to NCDs and hypertension [24]. We highlight this fact in relation to our sample of
adults from Brazilian capitals. The urbanized environment can influence the sample.

Based on the current findings, it was possible observing a higher frequency of alcohol
abuse and insufficient leisure-time exercising among adult individuals with hypertension,
in association with a high prevalence of overweight and obesity. Behavioral patterns that
mostly comprise risk factors tend to result in a worse prognosis for ill individuals and a
higher risk of developing hypertension among healthy individuals. Changes in lifestyle
behaviors, such as weight loss, healthier food intake (diets rich in fruits, vegetables, and
whole grains), avoiding alcohol intake, exercising on a regular basis, and smoking cessation,
can result in better blood pressure control [21].

Some limitations must be taken into consideration. The first one refers to the use
of telephone interviews only conducted in Brazilian state capitals. A series of studies
comparing indicators deriving from Vigitel to indicators deriving from household surveys
have indicated the methodological robustness of the system, as well as its ability to predict
the behavior of indicators measured for the whole population living in each investigated
city [25-27]. It happens due to the methodology used by the system, which is based on
official residential telephone records, as well as the application of weighting factors based
on official population projections [12]. Another limitation of it lies in the use of self-reported
information, which could reduce the accuracy of results. However, information based on
the condition reported by respondents has been widely used in large health surveys due
to its promptness, low cost, and satisfactory validity [28] to investigate and monitor risk
factors among different countries [29]. Finally, the short period investigated represents
a relatively limited historical series (fourteen years). Temporal variations that do not
show uniformity or that show small magnitude tend not to be identified by the analytical
procedures used in the current study:.

5. Conclusions

Hypertension prevalence in the Brazilian population remained stable over the entire
investigated period, although it decreased in the most recent period. Individuals with
hypertension reported unfavorable scenarios for healthy habits when compared to adult in-
dividuals without hypertension. These results reinforce the need to expand and strengthen
public health actions focused on individuals with hypertension to encourage the population
to adopt healthy lifestyles.

Supplementary Materials: The following supporting information can be downloaded at: https:
/ /www.mdpi.com/article/10.3390/obesities3020012 /s1, Table S1: Health protective and risk factors
analyzed and period for which the indicator is available. Vigitel Brazil, 2006-2019.

Author Contributions: Conceptualization, T.C.M.C. and RM.C.; Methodology, TC.M.C., A.CR.AS,,
and RM.C.,; Formal Analysis, T.C.M.C. and R.M.C.; Writing—Original Draft Preparation, TC.M.C.,
A.CRAS., MM.S,, and E.G.M.; Writing—Review and Editing, all authors. All authors have read
and agreed to the published version of the manuscript.

Funding: The work was supported by the Coordenacao de Aperfeicoamento de Pessoal de Nivel
Superior (CAPES) (grant number 001 (Scholarship for M.M.S.)) and the Conselho Nacional de
Desenvolvimento Cientifico e Tecnolégico (grant number 311170/2019-6 (Scholarship for RM.C.)).

Institutional Review Board Statement: Vigitel’s was authorized by the Brazilian Committee on
Ethics in Research with Human Beings of the Ministry of Health (65610017.1.0000.0008).

Informed Consent Statement: Oral informed consent was obtained from all subjects involved in the
study during the interview.


https://www.mdpi.com/article/10.3390/obesities3020012/s1
https://www.mdpi.com/article/10.3390/obesities3020012/s1

Obesities 2023, 3 153

Data Availability Statement: Vigitel’s data are available on the official Ministry of Health website:
http://svs.aids.gov.br/download/Vigitel/ (accessed on 3 February 2023).

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  Pan American Health Organization. Cardiovascular disease burden in the Region of the Americas, 2000-2019. Available online:
https:/ /www.paho.org/en/enlace/cardiovascular-disease-burden (accessed on 5 November 2022).

2. Unger, T.; Borghi, C.; Charchar, F.; Khan, N.A.; Poulter, N.R.; Prabhakaran, D.; Schlaich, M. International Society of Hypertension
Global Hypertension Practice Guidelines. Hypertension 2020, 75, 1334-1357. [CrossRef] [PubMed]

3. World Health Organization. Noncommunicable Diseases Country Profiles; WHO: Geneva, Switzerland, 2018.

4. NCD-RisC, 2019 NCD Risk Factor Collaboration (NCD-RisC). Long-term and recent trends in hypertension awareness, treatment,
and control in 12 high-income countries: An analysis of 123 nationally representative surveys. Lancet 2019, 394, 639-651.
[CrossRef] [PubMed]

5. Mills, K.T,; Bundy, ].D.; Kelly, T.N.; Reed, J.E.; Kearney, PM.; Reynolds, K.; Chen, J.; He, J. Global Disparities of Hypertension
Prevalence and Control: A Systematic Analysis of Population-Based Studies From 90 Countries. Circulation 2016, 134, 441-450.
[CrossRef] [PubMed]

6. Mills, K.T.; Stefanescu, A.; He, J. The global epidemiology of hypertension. Nat. Rev. Nephrology. 2020, 16, 223-237. [CrossRef]
[PubMed]

7.  Instituto Brasileiro de Geografia e Estatistica. Pesquisa Nacional de Satide: 2019: Percepgio do Estado de Saiide, Estilos de Vida, Doengas
Cronicas e Satide Bucal: Brasil e Grandes Regides; IBGE: Rio de Janeiro, Brazil, 2020.

8. Institute for Health Metrics and Evaluation. GBD Compare. GBD 2019; ITHME: Seattle, WA, USA, 2021; Available online:
https:/ /vizhub.healthdata.org/gbd-compare/ (accessed on 15 February 2022).

9.  World Health Organization. Global Action Plan for the Prevention and Control of NCDs 2013-2020; WHO: Geneva, Switzerland, 2013;
Available online: https://www.who.int/nmh/publications/ncd-action-plan/en/ (accessed on 3 May 2022).

10.  Plano de Agoes Estratégicas Para o Enfrentamento Das Doengas Cronicas e Agravos Nao Transmissiveis no Brasil 2011-2021; Ministério da
Saude: Brasilia, Brazil, 2011.

11.  Plano de Acoes Estratégicas Para o Enfrentamento Das Doengas Cronicas e Agravos Nio Transmissiveis no Brasil 2021-2030; Ministério da
Saude: Brasilia, Brazil, 2021.

12.  Ministério da Saude (BR). Secretaria de Vigildncia Em Sauide. Departamento de Vigildncia de Doengas e Agravos Nao Transmissiveis e
Promogao da Saiide. Vigitel 2019: Vigildncia de Fatores de Risco e Protegio Para Doengas Crénicas por Inquérito Telefonico; Ministério da
Saude: Brasilia, Brazil, 2020.

13.  World Health Organization. Global Recommendations on Physical Activity for Health; WHO: Geneva, Switzerland, 2010.

14. Antunes, ].L.E; Cardoso, M.R.A. Uso da analise de séries temporais em estudos epidemiologicos. Epidemiol Serv. Saude 2015, 24,
565-576. [CrossRef]

15. Camelo, L.V,; de Figueiredo, R.C.; Oliveira-Campos, M.; Giatti, L.; Barreto, S.M. Healthy behavior patterns and levels of schooling
in Brazil: Time trend from 2008 to 2013. Ciénc. Saiide Coletiva 2016, 21, 1011-1021. [CrossRef] [PubMed]

16. Ministério da Saude. Plano de Reorganizagao da Atencao a Hipertensao Arterial e ao Diabetes Mellitus. Rev. Satide Piiblica. 2001,
35, 585-588. Available online: https:/ /www.scielo.br/pdf/rsp/v35n6/7073.pdf (accessed on 19 July 2022). [CrossRef] [PubMed]

17.  Ministério da Saude. Organizagdo Pan-Americana da Savide. Avaliagdo do Plano de Reorganizagdo da Atengdo a Hipertensio Arterial e ao
Diabetes Mellitus no Brasil; Ministério da Saude: Brasilia, Brazil, 2004.

18. Lavras, C. Atencado primdria a satde e a organizacao de redes regionais de atengao a satide no Brasil. Saude Soc. 2011, 20, 867-874.
[CrossRef]

19. Barreto, M.S,; Silva, R.L.D.T.; Waidman, M.A.P.; Marcon, S.S. A trajetdria das politicas ptblicas de satide para hipertensao arterial
sistémica no Brasil. Rev. APS 2013, 16, 460-468.

20. Ministério da Sauide; Secretaria de Atengao a Satuide; Departamento de Atengao Basica. Estratégias Para o cuidado da Pessoa Com
Doenga Cronica: Hipertensio Arterial Sistémica; Ministério da Saude: Brasilia, Brazil, 2014.

21. Barroso, W.K.S,; Rodrigues, C.I.S.; Bortolotto, L.A.; Mota-Gomes, M.A.; Brandao, A.A.; Feitosa, A.D.D.M.; Machado, C.A.;
Poli-de-Figueiredo, C.E.; Amodeo, C.; Mion Junior, D.; et al. Diretrizes Brasileiras de Hipertensao Arterial-2020. Arq. Bras. Cardiol.
2021, 116, 516-658. [CrossRef] [PubMed]

22.  Vasconcelos, M.1.O.; Farias, Q.L.T.; Nascimento, F.G.; Cavalcante, A.S.P.; Mira, Q.L.M.; Queiroz, M.V.O. Educac¢dao Em Satide Na
Atengao Bésica: Uma Analise Das A¢oes Com Hipertensos. Rev. APS 2018, 20, 253-262. [CrossRef]

23. Firmo, J.O.A.; Peixoto, S.V.; Loyola Filho, A.LD.; Souza-Junior, PR.B.D.; Andrade, EB.D.; Lima-Costa, M.F,; Mambrini,
J.V.D.M. Comportamentos em satde e o controle da hipertensao arterial: Resultados do ELSI-BRASIL. Cad. Saiide Piiblica
2019, 35, e00091018. [CrossRef] [PubMed]

24. World Health Organization. Hypertension. 2021. Available online: https://www.who.int/news-room/fact-sheets/detail /

hypertension (accessed on 12 September 2022).


http://svs.aids.gov.br/download/Vigitel/
https://www.paho.org/en/enlace/cardiovascular-disease-burden
http://doi.org/10.1161/HYPERTENSIONAHA.120.15026
http://www.ncbi.nlm.nih.gov/pubmed/32370572
http://doi.org/10.1016/S0140-6736(19)31145-6
http://www.ncbi.nlm.nih.gov/pubmed/31327564
http://doi.org/10.1161/CIRCULATIONAHA.115.018912
http://www.ncbi.nlm.nih.gov/pubmed/27502908
http://doi.org/10.1038/s41581-019-0244-2
http://www.ncbi.nlm.nih.gov/pubmed/32024986
https://vizhub.healthdata.org/gbd-compare/
https://www.who.int/nmh/publications/ncd-action-plan/en/
http://doi.org/10.5123/S1679-49742015000300024
http://doi.org/10.1590/1413-81232015214.09742015
http://www.ncbi.nlm.nih.gov/pubmed/27076000
https://www.scielo.br/pdf/rsp/v35n6/7073.pdf
http://doi.org/10.1590/S0034-89102001000600014
http://www.ncbi.nlm.nih.gov/pubmed/11799474
http://doi.org/10.1590/S0104-12902011000400005
http://doi.org/10.36660/abc.20201238
http://www.ncbi.nlm.nih.gov/pubmed/33909761
http://doi.org/10.34019/1809-8363.2017.v20.15943
http://doi.org/10.1590/0102-311x00091018
http://www.ncbi.nlm.nih.gov/pubmed/31340334
https://www.who.int/news-room/fact-sheets/detail/hypertension
https://www.who.int/news-room/fact-sheets/detail/hypertension

Obesities 2023, 3 154

25.

26.

27.

28.

29.

Avila-Palencia, I.; Rodrigues, D.A.; Miranda, J.J.; Moore, K.; Gouveia, N.; Moran, M.R.; Caiaffa, W.T.; Roux, A.V.D. Associations of
Urban Environment Features with Hypertension and Blood Pressure across 230 Latin American Cities. Environ. Health Perspect.
2022, 130, 027010. [CrossRef] [PubMed]

Ferreira, A.D.; César, C.C.; Malta, D.C.; Souza Andrade, A.C.D.; Ramos, C.G.C,; Proietti, FA.; Bernal, R.T.I,; Caiaffa, W.T. Validade
de estimativas obtidas por inquérito telefénico: Comparacao entre VIGITEL 2008 e inquérito Satide em Beaga. Rev. Bras. Epidemiol.
2011, 14, 16-30. [CrossRef] [PubMed]

Francisco, PM.S.B.; Azevedo Barros, M.B.D.; Segri, N.J.; Alves, M.C.G.P; Cesar, C.L.G.; Malta, D.C. Comparagao de estimativas
para o auto-relato de condigoes cronicas entre inquérito domiciliar e telefénico-Campinas (SP). Brasil. Rev Bras. Epidemiol. 2011,
14, 5-15. [CrossRef] [PubMed]

Bernal, R.T.I.; Malta, D.C.; Morais Neto, O.L.D.; Claro, R.M.; Mendonga, B.C.D.A_; Oliveira, A.C.C.D.; Silva, N.N. Vigitel-Aracaju,
Sergipe, 2008: The effects of post-stratification adjustments in correcting biases due to the small amount of households with a
landline telephone. Rev. Bras. Epidemiol. 2014, 17, 163-174. [CrossRef] [PubMed]

Pickens, C.M.; Pierannunzi, C.; Garvin, W.; Town, M. Surveillance for Certain Health Behaviors and Conditions Among States
and Selected Local Areas-Behavioral Risk Factor Surveillance System, United States, 2015. MMWR Surveill. Summ. 2018, 67, 1-90.
[CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


http://doi.org/10.1289/EHP7870
http://www.ncbi.nlm.nih.gov/pubmed/35167325
http://doi.org/10.1590/S1415-790X2011000500003
http://www.ncbi.nlm.nih.gov/pubmed/22002139
http://doi.org/10.1590/S1415-790X2011000500002
http://www.ncbi.nlm.nih.gov/pubmed/22002138
http://doi.org/10.1590/1415-790X201400010013ENG
http://www.ncbi.nlm.nih.gov/pubmed/24896790
http://doi.org/10.15585/mmwr.ss6709a1
http://www.ncbi.nlm.nih.gov/pubmed/29953431

	Introduction 
	Materials and Methods 
	Results 
	Discussion 
	Conclusions 
	References

