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Abstract

To assess the evolution in prevalence, awareness and control of hypertension 
for over 10 years in Pernambuco State, Northeast Brazil, two cross-sectional 
studies were conducted based on random samples of households in urban and 
rural areas, in 2006 and 2015/2016, involving adults aged 20 years or older. 
Hypertension was defined as systolic blood pressure of at least 140mmHg or 
diastolic blood pressure of at least 90mmHg as well as the reported use of anti-
hypertensive medication. A logistic regression analysis was conducted to esti-
mate the influence of the social, behavioral and anthropometric determinants 
on hypertension. Although social and behavioral factors improved in this 
10-year period, overweight and abdominal obesity increased. Approximately 
one third of the adult population of Pernambuco had hypertension in 2006 
and this prevalence was maintained in 2015/2016. In rural areas, awareness 
concerning hypertension rose from 44.8% in 2006 to 67.3% in 2015/2016, 
and control from 5.3% to 27.1%, so that awareness and control were similar 
in urban and rural areas in 2015/2016. After an adjustment for potential 
confounding factors, the likelihood of having hypertension more than doubled 
among men (OR = 2.03; p < 0.001), middle (OR = 4.41; p < 0.001) and old-
age subjects (OR = 14.44; p < 0.001), and those who had abdominal obesity 
(OR = 2.04; p < 0.001) in urban areas and among middle-aged (OR = 2.56; 
p < 0.001), less educated individuals (OR = 2.21; p = 0.006) and those who 
were overweight (OR = 2.23; p < 0.001) in rural areas. Despite the favorable 
evolution in the management of hypertension in Pernambuco, public health 
measures focused in vulnerable populations are still required, mainly in rural 
areas, to improve primary prevention and decrease the disease rate.
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Introduction

The social, human and economic impacts of noncommunicable diseases, especially cardiovascular 
disorders 1,2,3, led the United Nations to invite heads of state to debate the issue in 2011. This high-
level meeting resulted in a global action plan to prevent and control these diseases, including global 
goals and monitoring indicators to cut by 25% premature mortality related to cardiovascular diseases 
by 2025 4, highlighting the reduction and prevention of raised blood pressure.

In 2016, high systolic blood pressure was the second greatest risk factor for disability-adjust-
ed life-years for men and the first for women at global level 5, as well as the second greatest in  
Brazil 6. Data from May Measurement Month 2017 showed that hypertension prevalence was 34.9% 
in the world 7 and the Brazilian National Health Survey determined a prevalence of 22.8% for raised 
blood pressure 8.

Worldwide, awareness, treatment and control of high blood pressure are markedly higher in 
urban areas 9,10. In 2010, only 15.6% of the Brazilian population lived in rural areas. However, in the 
case of the Northeast region of the country, which contains 9 of its 27 states, the percentage of rural 
population was 26.9% 11. Pernambuco, the second most populous state in the Northeast region of 
Brazil, had a 0.54 Human Development Index (HDI) in 2000 and 0.67 in 2010, always below national 
average 12. The metropolitan region of Recife, capital of the State of Pernambuco, presented the 
third greater difference on the HDI educational indices between urban and rural areas in 2010 13, 
emphasizing the inequalities within and between regions. Therefore, the country improvements were 
disproportionate, maintaining the same vulnerable groups and areas 14.

A recent systematic review pointed a higher risk of hypertension among lowest socioeconomic 
status individuals, mainly in low educational level 15. This relationship had been consistently reaf-
firmed in high income countries (HICs) 15,16, altough low and middle-income countries (LMICs) have 
documented only little and unclear evidence. Databases research on LMICs rural populations showed 
a positive association between income and hypertension, but it varied according to geographical 
region 17. A negative relationship was observed in Latin America 15 and in a national study from Bra-
zil 18. The positive association was explained by the theory that economic progress and urbanization 
increase the risk factors for hypertension (obesity, sedentary lifestyle, high salt intake), whereas the 
negative can be explained by the decrease of the risk factors 19.

Since 2002, in Brazil, redistributive policies of social assistance were implemented, improving 
health, reducing social inequalities and alleviating poverty 20. Thus, the aim of this study was to char-
acterize the evolution in hypertension prevalence, awareness and control in adults of a poor region of 
Northeast Brazil, between 2006 and 2015/2016, a period of social and health reforms in the country. 
In addition, it intended to relate the evolution of hypertension to sociodemographic, behavioral and 
anthropometric determinants, contrasting urban and rural areas.

Methods

Study design and population

Data from the State Surveys of Noncommunicable Diseases were used in this study. Two cross-sectional 
surveys were carried out based on random samples of households in urban and rural areas of the State 
of Pernambuco, one in 2006, involving adults aged 25 years and above, and the other from 2015 to 
2016, on subjects of 20 years and above.

In 2006, the estimated sample size was nearly 800 adults in urban and rural areas, with a 3% pre-
cision error, 25% hypertension prevalence and 95% confidence interval (95%CI). In 2015/2016, the 
estimated sample size was 806 adults in urban areas and 310 in rural areas, with a 3.1% to 5% precision 
error, 28% hypertension prevalence and a 95%CI.

The sample was representative of both urban and rural areas and was obtained by four-stage 
cluster sampling. First, municipalities were selected, then census tracts, households and, finally, the 
subject. In total, 18 municipalities were selected in 2006 and 13 in 2015/2016. The municipalities 
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were selected randomly in 2006 and conveniently maintained in the second survey (2015/2016). Five 
cities were reduced in 2015/2016 due to financial difficulties and randomly excluded.

The census tracts were carried out according to the distribution of the urban and rural popula-
tion of each municipality, based on the 2000 and 2010 Brazilian Demographic Censuses. Twenty census 
tracts of the urban areas were randomly selected in both 2006 and 2015/2016. In the rural areas, 19 
census tracts were selected in 2006 and 9 in 2015/2016. Within each selected census tract, eligible 
households were mapped and approximately 40, with equal probabilities, were elected. At least one 
adult from each household was randomly chosen to participate in the study. The starting point of 
data collection was the same adopted by the demographic census. The data were collected through 
interviews, performed by previously trained professionals and using a standardized questionnaire.

The surveys were conducted according to the prevailing ethical recommendations, and approved 
by the Human Research Ethics Committee of the Institute of Integral Medicine Professor Fernando 
Figueira, in 2006, under the n. 709/2006 and by the Research Ethics Committee of the Health Sciences 
Center of the Federal University of Pernambuco, in 2015/2016, under the n. 07803512.9.0000.5208. 
Moreover, each participant provided a signed informed consent.

Sociodemographic, measurements and lifestyle data collection

Sociodemographic indicators were categorized as follows: age (20-39, 40-59, ≥ 60 years); sex; hous-
ing area (urban and rural); years of schooling (< 8, 8-11 and ≥ 12 years); and working conditions 
(employed, unemployed, retired/pensioner).

Anthropometric measures were performed in duplicate by trained professionals, respecting tech-
niques recommended by the World Health Organization (WHO). A digital scale accurate to 0.1kg 
and 150kg capacity and a portable stadiometer (Alturaexata Ltda., Belo Horizonte, Brazil) accurate to 
0.1cm were used. Body mass index (BMI) was considered adequate when below 25kg/m2 for people 
under 60 years old, and 27kg/m2 for those of 60 years old and older 21. Waist circumference was mea-
sured according to recommended 22 and it was considered an indicative of cardiovascular risk values 
equal or higher than 94cm for men and 80cm for female subjects 21,23.

Over 2 drinks per day for male and 1 drink for female subjects was considered high alcohol 
consumption 21. Non-smoking category included people who reported having never smoked and 
ex-smokers.

Physical activity level was assessed using the International Physical Activity Questionnaire (IPAQ) 
(short form) and classified according to the WHO global recommendations on physical activity 
for health 24. Sufficiently active corresponds to at least 150 minutes of moderate-intensity aerobic 
physical activity, or at least 75 minutes of vigorous-intensity aerobic physical activity throughout the 
week, or an equivalent combination of moderate and vigorous-intensity activity of 450 to 750 MET 
(metabolic equivalents) 24.

Blood pressure

Blood pressure measurement was performed in duplicate by healthcare professionals using a mercury 
column sphygmomanometer (model Glicomed-CE-0483, Accumed, Duque de Caxias, Brazil) and 
obeying the VII Brazilian Arterial Hypertension Guideline 21.

Subjects with systolic blood pressure (SBP) of at least 140mmHg and/or diastolic blood pressure 
(DBP) of at least 90mmHg, or those who reported antihypertensive medication use, were considered 
hypertensive. When they self-reported a previous diagnosis of hypertension made by a healthcare 
professional, hypertensive subjects were classified as aware. Control of hypertension among the 
hypertensive subjects was defined as SBP and DBP below 140mmHg and 90mmHg, respectively.

Statistical analysis

Statistical analyses were performed using IBM SPSS Statistics for Windows, version 19 (https://www.
ibm.com/). Initially, a stratified analysis was performed per year of study and housing area to describe 
the sample and identify significant changes in social determinants and behavioral and anthropometric 
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risk factors over the 10 years between the surveys. In addition, the chi-square test was used to verify 
differences on hypertension prevalence between and within each search, in urban and rural areas of 
the State of Pernambuco. Next, variation in awareness and blood pressure control between 2006 and 
2015/2016 were compared using chi-square, by housing area.

Finally, the relations between social, behavioral and anthropometric determinants and the preva-
lence of hypertension were tested using multivariate logistic regression analysis and backward step-
wise selection method. This analysis was controlled for the research year and adjusted odds ratios 
(ORs) with 95%CI were calculated to assess the risk of independent variables. Considering that the 
determinants of this study have a relationship with hypertension that was already consolidated in the 
literature, all variables were included in the logistic regression. The criteria to remove variables in 
each step of the selection was p > 0.10.

Results

In total, 1,644 subjects participated in the 2006 survey, and 1,201 in 2015/2016. In 2006, there were 
142 subjects with insufficient data, due to the absence or inconsistency of anthropometric informa-
tion, and 148 in 2015/2016. As a result, there were 1,502 and 1,053 subjects in the multivariate analy-
ses. Among these, 1,530 were in urban (50.3% on 2006 survey and 49.7% on 2015/2016) and 1,025 in 
rural (71.5% on 2006 survey and 28.5% on 2015/2016) areas.

In 2006, 8.4% of the totality of samples was made up by 60 years old or older people, whereas in 
2015/2016 it was made up by 13.5% of them, with a significant increase in both urban and rural areas 
in the same period. The urban population rose from around 52% to 73% (Table 1).

Although the percentage of participants that had less than eight years of schooling decreased from 
72.6% in 2006 to 54.7% in 2015/2016 it corresponded to 70.6% in rural areas and 48.7% in urban 
areas in 2015/2016. On the other hand, the prevalence of overweight significantly increased (50.9% 
in 2006 to 64.7% in 2015/2016). Abdominal obesity increased by 19.3% in the rural areas and 11.9% 
in the urban areas (Table 1).

The prevalence of smokers and high alcohol consumers decreased in both urban and rural areas. 
The proportion of sufficiently active people increased between the 2006 and 2015/2016 in urban but 
not in rural populations (Table 1).

Hypertension prevalence did not significantly differ between 2006 (33.1%; 95%CI: 30.9-35.5) 
and 2015/2016 (33.5%; 95%CI: 30.8-36.3), although in 2006 it was significantly higher in rural areas 
(35.7%; 95%CI: 32.1-39.0) when compared to urban areas (30.7%; 95%CI: 27.6-34.2) (p = 0.034). In 
2015/2016 there was no difference between them (rural = 32.4%; 95%CI: 27.2-37.3/urban = 33.9%; 
95%CI: 30.7-37.1) (Figure 1).

The awareness of the condition of hypertension in rural areas rose from 44.8% (95%CI: 39.1-51.1) 
in 2006 to 67.3% (95%CI: 58.0-76.2) in 2015/2016, and blood pressure control from 5.3% (95%CI: 
3.0-8.1) to 27.1% (95%CI: 18.0-35.5) during the same period. In 2015/2016, 68.8% (95%CI: 63.3-74.0) 
subjects with hypertension in urban areas were aware of their condition and 33.2% (95%CI: 27.8-38.1) 
had their blood pressure controlled. The difference in awareness and control between urban and rural 
areas was significant in 2006, but not in 2015/2016 (Figure 1).

In urban areas, hypertension prevalence increased among female and people with lowest levels of 
education between 2006 and 2015/2016. In rural areas, it decreased among the youngest, those who 
presented a normal waist circumference and those who were sufficiently active. Overall, there was 
an inverse association between hypertension prevalence and educational level, and a proportional 
association with age (Table 2).

After adjustment for the year of research and other sociodemographic and lifestyle determinants, 
middle-age category, male , lowest levels of education, overweight and abdominal obesity were all 
independently and positively associated with arterial hypertension in urban and rural areas. Being 
middle-aged increased 2.56 and 4.41 times the chance of being hypertensive in rural and urban areas, 
respectively. Furthermore, high alcohol intake in rural areas was another independent risk factor for 
hypertension (Table 3).
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Table 1

Description of the sociodemographic, anthropometric measurements and lifestyle data of the adult population of the total sample and the rural and 
urban samples from 2006 to 2015/2016. State Surveys of Noncommunicable Diseases, Pernambuco State, Brazil. 

Variables Total sample n (%) Rural n (%) Urban n (%)

2006 2015/2016 p-value * 2006 2015/2016 p-value * 2006 2015/2016 p-value *

Sociodemographic conditions

Age (years) < 0.001 < 0.001 < 0.001

20 |- 40   1,093 (66.5) 649 (54.0) 540 (68.5) 182 (55.2) 553 (64.6) 467 (53.6)

40 |- 60 413 (25.1) 390 (32.5) 197 (25.0) 107 (32.4) 216 (25.2) 283 (32.5)

≥ 60 138 (8.4) 162 (13.5) 51 (6.5) 41 (12.4) 87 (10.2) 121 (13.9)

Sex 0.004 0.072 0.155

Male 693 (42.2) 442 (36.8) 359 (45.6) 131 (39.7) 334 (39.0) 311 (35.7)

Female 951 (57.8) 759 (63.2) 429 (54.4) 199 (60.3) 522 (61.0) 560 (64.3)

Housing area < 0.001

Rural 788 (47.9) 330 (27.5) - - - -

Urban 856 (52.1) 871 (72.5) - - - -

Education (years of schooling) < 0.001 < 0.001 < 0.001

≥ 12 293 (17.8) 357 (29.7) 57 (7.2) 52 (15.8) 236 (27.6) 305 (35.0)

8 |- 12 157 (9.6) 187 (15.6) 38 (4.8) 45 (13.6) 119 (13.9) 142 (16.3)

< 8 1,194 (72.6) 657 (54.7) 693 (88.0) 233 (70.6) 501 (58.5) 424 (48.7)

Working condition < 0.001 0.001 < 0.001

Employed 368 (22.4) 357 (29.7) 171 (21.7) 98 (29.7) 197 (23.0) 259 (29.8)

Unemployed 763 (46.4) 635 (52.9) 404 (51.3) 173 (52.4) 359 (41.9) 462 (53.0)

Retired/Pensioner 513 (31.2) 209 (17.4) 213 (27.0) 59 (17.9) 300 (35.1) 150 (17.2)

Anthropometric measures

Overweight/Obesity **  < 0.001 0.001 < 0.001

No 738 (49.1) 372 (35.3) 396 (54.0) 125 (42.8) 342 (44.5) 247 (32.5)

Yes 764 (50.9) 681 (64.7) 337 (46.0) 167 (57.2) 427 (55.5) 514 (67.5)

Abdominal obesity < 0.001 < 0.001 < 0.001

No 769 (47.0) 362 (30.4) 420 (53.6) 112 (34.3) 349 (40.9) 250 (29.0)

Yes (≥ 94cm ♂ or ≥ 80cm ♀) 867 (53.0) 827 (69.6) 363 (46.4) 215 (65.7) 504 (59.1) 612 (71.0)

Lifestyle

High alcohol consumption *** < 0.001 0.004 0.002

No 1,155 (70.3) 915 (76.2) 579 (73.5) 269 (81.5) 576 (67.3) 646 (74.2)

Yes 489 (29.7) 286 (23.8) 209 (26.5) 61 (18.5) 280 (32.7) 225 (25.8)

Smoker < 0.001 0.039 < 0.001

No 1,268 (77.1) 1,012 (84.3) 590 (74.9) 266 (80.6) 678 (79.2) 746 (85.6)

Yes 376 (22.9) 189 (15.7) 198 (25.1) 64 (19.4) 178 (20.8) 125 (14.4)

Physical activity < 0.001 0.225 < 0.001

Sufficiently active 918 (55.8) 813 (67.7) 505 (64.1) 224 (67.9) 413 (48.2) 589 (67.6)

Insufficiently active 726 (44.2) 388 (32.3) 283 (35.9) 106 (32.1) 443 (51.8) 282 (32.4)

* Pearson’s chi-square test; 
** BMI: body mass index ≥ 25kg/m2 for people under 60 years and ≥ 27kg/m2 for those of 60 years of age and older; 
*** High alcohol consumption: > 2 drinks per day for male and > 1 drink per day for female subjects.
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Discussion

The prevalence of hypertension among adults of the state of Pernambuco steadily remained around 
33% from 2006 to 2015/2016. Age, schooling, BMI, waist circumference and sex were independent 
determinants of hypertension in rural and urban areas, after adjustment for confounding factors. The 
youngest subjects, less educated and overweight, living in rural areas, and male subjects , middle and 
old-age and who had abdominal obesity, living in urban areas were twice as likely to be hypertensive, 
after adjustment for confounding factors.

Worldwide, 34.9% of the adults had hypertension in 2015/2016 7, similar to the findings of this 
study. The number is higher than the presented in other national studies that used blood pressure 
measurement only to define hypertension 8 and even greater in relation to studies that used self-
reported information only 18,25. However, it is lower than presented in local studies using the same 
criterion as this one 26,27,28. This heterogeneity reflects varied survey methodologies and the differ-
ences in the population profiles, outlining the importance of studies that elucidate locations-specific 
risk factors and disease burden, mainly in developing regions, where strong social and economic 
disparities exist between and within countries 17,29.

Surprisingly, despite the population aging, recognized as an important determinant of increased 
blood pressure 30, between 2006 and 2015/2016 surveys, hypertension prevalence did not increase. 
Therefore, the findings of this study confront the trend of rising hypertension in LMICs, where 
prevalence increased 7.7% from 2000 to 2010, according to a systematic analysis of population-based 
studies 31. However, it confirms a recent pooled analysis of 200 countries that suggests that decreasing 
trends might have begun in some middle-income regions 30.

The information bias by self-reported answers and the study design, that did not allow the iden-
tification of new cases, may have underrated or offset an increasing on hypertension prevalence, 
essentially in the rural region, compromising the understanding of the real dimension of hyperten-
sion growth in the state. The insertion of younger subjects (20-24 years old) in the 2015/2016 survey 
may also have had the same effect. On the other hand, hypertension is an asymptomatic disease in its 

Figure 1

Variation in the prevalence, awareness and control of hypertension in urban and rural areas of the Pernambuco State, Brazil, between 2006 and 
2015/2016.

Note: awareness and control were mensured among hypertensives individuals (N = 960).
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Table 2

Variation in the prevalence of arterial hypertension of the adult population of the total sample and the rural and urban samples from 2006 to 2015/2016 
in relation to sociodemographic, anthropometric and lifestyle data. State Surveys of Noncommunicable Diseases, Pernambuco State, Brazil. 

Variables Total sample n (%) Rural n (%) Urban n (%)

2006 2015/2016 p-value * 2006 2015/2016 p-value * 2006 2015/2016 p-value *

Sociodemographic 
conditions

Age (years)

20 |- 40   242 (22.1) 89 (13.7) < 0.001 148 (27.4) 28 (15.4) 0.001 94 (17.0) 61 (13.1) 0.081

40 |- 60 198 (47.9) 183 (46.9) 0.773 97 (49.2) 50 (46.7) 0.676 101 (46.8) 133 (47.0) 0.958

≥ 60 104 (75.4) 130 (80.2) 0.309 36 (70.6) 29 (70.7) 0.988 68 (78.2) 101 (83.5) 0.333

p-value ** < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

Gender

Male 279 (40.3) 148 (33.5) 0.022 148 (41.2) 45 (34.4) 0.168 131 (39.2) 103 (33.1) 0.107

Female 265 (27.9) 254 (33.5) 0.012 133 (31.0) 62 (31.2) 0.979 132 (25.3) 192 (34.3) 0.001

p-value ** < 0.001 0.995 0.003 0.544 < 0.001 0.727

Education (years of  
schooling)

≥ 12 62 (21.2) 67 (18.8) 0.447 11 (19.3) 8 (15.4) 0.591 51 (21.6) 59 (19.3) 0.516

8 |- 12 35 (22.3) 38 (20.3) 0.656 9 (23.7) 4 (8.9) 0.065 26 (21.8) 34 (23.9) 0.689

< 8 447 (37.4) 297 (45.2) 0.001 261 (37.7) 95 (40.8) 0.399 186 (37.1) 202 (47.6) 0.001

p-value ** < 0.001 < 0.001 0.006 < 0.001 < 0.001 < 0.001

Working condition

Employed 189 (51.4) 92 (25.8) < 0.001 76 (44.4) 31 (31.6) 0.039 113 (57.4) 61 (23.6) < 0.001

Unemployed 207 (27.1) 168 (26.5) 0.777 133 (32.9) 38 (22.0) 0.008 74 (20.6) 130 (28.1) 0.013

Retired/Pensioner 148 (28.8) 142 (67.9) < 0.001 72 (33.8) 38 (64.4) < 0.001 76 (25.3) 104 (69.3) < 0.001

p-value ** < 0.001 < 0.001 0.025 < 0.001 < 0.001 < 0.001

Anthropometric measures

Overweight/Obesity ***

No 145 (19.6) 60 (16.1) 0.154 94 (23.7) 22 (17.6) 0.150 51 (14.9) 38 (15.4) 0.875

Yes 294 (38.5) 224 (32.9) 0.027 149 (44.2) 58 (34.7) 0.042 145 (34.0) 166 (32.3) 0.589

p-value ** < 0.001 < 0.001 < 0.001 0.001 < 0.001 < 0.001

Abdominal obesity

No 206 (26.8) 71 (19.6) 0.009 130 (31.0) 24 (21.4) 0.048 76 (21.8) 47 (18.8) 0.374

Yes (≥ 94cm ♂ or ≥ 80cm ♀) 334 (38.5) 327 (39.5) 0.668 149 (41.0) 82 (38.1) 0.490 185 (36.7) 245 (40.0) 0.256

p-value ** < 0.001 < 0.001 0.003 0.002 < 0.001 < 0.001

Lifestyle

High alcohol consumption

No 370 (32.0) 312 (34.1) 0.321 193 (33.3) 87 (32.3) 0.775 177 (30.7) 225 (34.8) 0.128

Yes 174 (35.6) 90 (31.5) 0.244 88 (42.1) 20 (32.8) 0.191 86 (30.7) 70 (31.1) 0.924

p-value ** 0.162 0.411 0.023 0.947 0.996 0.310

Smoker

No 415 (32.7) 326 (32.2) 0.794 209 (35.4) 78 (29.3) 0.080 206 (30.4) 248 (33.2) 0.247

Yes 129 (34.3) 76 (40.2) 0.169 72 (36.4) 29 (45.3) 0.201 57 (32.0) 47 (37.6) 0.314

p-value ** 0.567 0.032 0.811 0.014 0.673 0.341

Physical activity

Sufficiently active 299 (32.6) 250 (30.8) 0.417 183 (36.2) 64 (28.6) 0.044 116 (28.1) 186 (31.6) 0.236

Insufficiently active 245 (33.7) 152 (39.2) 0.071 98 (34.6) 43 (40.6) 0.278 147 (33.2) 109 (38.7) 0.133

p-value ** 0.615 0.004 0.651 0.030 0.106 0.039

* Chi-square test for difference between 2006 and 2016; 
** Chi-square test for difference in 2006 and in 2016; 
*** BMI: body mass index ≥ 25kg/m2 for people less than 60 years and ≥ 27kg/m2 for those 60 years of age and older.
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Table 3

Factors associated with hypertension of the adult population of rural and urban areas according to the year of study, 
sociodemographic, anthropometric and lifestyle data. State Surveys of Noncommunicable Diseases, Pernambuco State, 
Brazil. 

Variables ORcrude (95%CI) p-value ORadjusted (95%CI) * p-value

Rural (n = 1,025)

Age (years) < 0.001 < 0.001

20-40 Ref. Ref.

40 |- 60 2.54 (1.87-3.46) < 0.001 2.56 (1.89-3.47) < 0.001

≥ 60 3.90 (0.88-17.38) 0.074 4.05 (0.91-18.08) 0.067

Male 1.79 (1.21-2.65) 0.003 1.79 (1.21-2.64) 0.004

Educational level (years of schooling) 0.001 0.001

≥ 12 Ref. Ref.

8 |- 12 0.86 (0.37-1.99) 0.730 0.87 (0.38-2.01) 0.749

< 8 2.19 (1.24-3.86) 0.007 2.21 (1.26-3.89) 0.006

Overweight/Obesity ** 2.25 (1.55-3.26) <0.001 2.23 (1.54-3.22) < 0.001

Abdominal obesity *** 1.71 (1.08-2.70) 0.023 1.67 (1.06-2.63) 0.028

Smoker 1.07 (0.76-1.51) 0.712 - -

High alcohol consumption # 1.42 (1.01-2.00) 0.044 1.43 (1.02-2.01) 0.038

Insufficiently active ## 0.85 (0.63-1.16) 0.305 - -

Urban (n = 1,530)

Age (years) < 0.001 < 0.001

20 |- 40 Ref. Ref.

40 |- 60 4.45 (3.42-5.78) < 0.001 4.41 (3.40-5.73) < 0.001

≥ 60 14.34 (4.31-47.66) < 0.001 14.44 (4.38-47.65) < 0.001

Male 1.98 (1.47-2.66) < 0.001 2.03 (1.52-2.71) < 0.001

Educational level (years of schooling) 0.009 0.012

≥ 12 Ref. Ref.

8 |- 12 1.22 (0.82-1.81) 0.339 1.21 (0.81-1.81) 0.347

< 8 1.59 (1.18-2.15) 0.002 1.56 (1.16-2.10) 0.003

Overweight/Obesity ** 1.84 (1.30-2.62) 0.001 1.86 (1.31-2.64) 0.001

Abdominal obesity *** 2.04 (1.39-3.00) < 0.001 2.04 (1.39-3.00) < 0.001

Smoker 0.91 (0.65-1.27) 0.575 - -

High alcohol consumption # 1.15 (0.86-1.53) 0.343 - -

Insufficiently active ## 1.04 (0.80-1.35) 0.69 - -

95%CI: 95% confidence interval; OR: odds ratio; Ref.: reference. 
Note: compared with 2006. 
* Adjusted for year of study; 
** Compared with body mass index < 25kg/m2 for people less than 60 years and < 27kg/m2 for those 60 years of  
age and older; 
*** Compared with waist circumference < 94cm ♂ or < 80cm ♀; 
# Compared with moderate alcohol consumption: mean ingestion up to 2 drinks per day for men and up to 1 drink per 
day for women; 
## Compared with sufficiently active: at least 150 minutes of moderate-intensity aerobic physical activity or at least 75 
minutes of vigorous-intensity aerobic physical activity distributed throughout the week or an equivalent combination of 
moderate- and vigorous-intensity activity.
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early stages, which affects individuals of age groups increasingly earlier, especially when associated 
with lack of information from the population 32.

A literature review of published studies from 2003 to 2015, within which more than half were 
carried out in Brazil, identified that arterial hypertension is more prevalent among adults and elderly, 
African-native, obese, female subjects, with lower educational level, high sodium ingestion, sedentary 
lifestyle, stress, high alcohol consumption and smoking habits 33. The present study shows that female 
from rural areas were around 44% less likely to have hypertension than male subjects, and 50% less 
likely in urban areas; however, hypertension prevalence increased significantly among female sub-
jects in urban area, following a trend of inversion of risk related to sex. This trend was also found in 
a systematic analysis of population-based studies: prevalence in Brazil was 36% in male and 33.8% in 
female in 2000, and 28.1% and 38.5% in 2010, respectively 31. Regarding our study, it is worth noting 
that overweight increased significantly among female subjects in urban area (p < 0.001), but not in 
rural area (p = 0.123) between 2006 and 2015/2016, and that an increase about 10.3kg/m2 in BMI can 
double the risk of hypertension 34.

The relationship between socioeconomic status and hypertension has been well established 15 
as either a cardiovascular risk factor or a means to predict lifestyle 35,36. The socioeconomic status-
hypertension gradient appears to differ by development region with a positive gradient often seen 
in LMICs 17,29 and a negative in HICs 15. The results of this study are contrary to those identified 
in LMICs, but this inverse association may indicate that the country reached an advanced develop-
ment stage 19, as it has been observed in China with exception of some rural areas 17. The data of 
a population-based study developed in Brazil showed that individuals with less than four years of 
schooling were almost twice as likely to present hypertension 37, and, in this study, the magnitude of 
low education level was higher in rural areas.

The educational level is reported as the best marker 35 and it can modify the effect of other socio-
economic determinants 29 once well educated people are more likely to be employed, have a better 
work and economic conditions, social and psychological resources, and to adhere a healthier lifestyle 
38. A low level of schooling is associated with the perception of stress and with high BMI and waist 
circumference, what contribute to the increase of blood pressure 16.

Another important finding is that, awareness and control of hypertension improved substantially 
in rural areas so that they were like those of urban areas by 2015/2016. Thus, the urban-rural dif-
ferences regarding the management of hypertension seem to have reduced in this period, and the 
temporal evolution was especially favorable in rural areas. In our study, hypertension awareness 
(68.4%) and control (31.6%) in 2015/2016 were similar to those reported in HICs (67% and 28.4%) 
by a pooled analysis of population-based studies 31, although below the rates found in other specific 
studies performed in high income countries, such as Canada and United States, and in Central Asia, 
and in a better educated segment of the Brazilian population 39,40,41. In contrast to our findings, the 
proportion of individuals with controlled blood pressure in LMICs decreased from 8.4% in 2000 to 
7.7% in 2010 31 worldwide, and the awareness and control of hypertension were significantly worse 
in rural areas of these regions 9.

Among other factors, the progress in the management of hypertension in the state of Pernambuco 
during the decade of this study is probably due to improvements in health and living conditions, as 
well as poverty reduction, priority since 2002 20. The expansion on population coverage by Family 
Health Strategy (FHS), the primary care organization of the Brazilian health system, and the imple-
mentation of the Family Health Support Center integrating professional categories other than doctor, 
nurse and community health agents, was beneficial to mortality rates and strengthened the primary 
care 20,42 by expanding screening, diagnosis and monitoring networks. Moreover, since 2006, Brazil 
has had a more effective promotion of health policies, focusing on risk factors to encourage healthier 
eating habits, physical exercise, reduced alcohol consumption and smoking habits control 43.

FHS coverage increased greatly from 2000 to 2016 in Northeast Brazil 20, as well as the primary 
health care workforce from 2008 to 2013 44. However, the hypertension care network in the state of 
Pernambuco is still unsatisfactory, and the access to appropriate medication is low to average 45,46, 
justifying the modest rate of successful control of hypertension in 2015/2016 (33.2%, urban; 27.2%, 
rural areas).
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In this study, the results on hypertension awareness and control may also have been influenced by 
the differences in the constitution of the samples in 2006 and 2015/2016, and by information biases, 
as the answers provided. The cross-sectional design, which precludes assessing causal relationships, 
together with the lack of variables related to health services access, comorbidities and other envi-
ronmental and behavioral factors that may explain the prevalence of arterial hypertension, are also 
limitations to this study. Furthermore, the lower numbers of individuals evaluated in 2015/2016 due 
to financial difficulties, especially in the rural areas, may have compromised the internal validity of 
the results; yet, the numbers remain substantial to derive to conclusions.

Despite these limitations, the State Surveys of Noncommunicable Diseases are the only population-
based epidemiological research on this subject in urban and rural areas of the State of Pernambuco, 
marked by strong social inequalities. The samples were representative its population, and data collec-
tion was carefully planned and executed. In addition, the data of this research show a real and innova-
tive approach to this problem in a poor region and in a context of social development, followed by 
political and economic reforms. These aspects need to be considered when interpreting these data and 
they indicate the need for more in-depth knowledge of this complex issue.

This study can be considered an important starting point for monitoring the indicators of hyper-
tension and comparing with a future research, given the current context of economic and political 
crisis. Since 2014, this crisis, in addition to austerity measures, has been threatening improvements 
in the health of the population 20,47. The Constitutional Amendment n. 95 (EC 95/PEC 55/PEC 241), 
approved in December 2016, froze the federal budget over the next 20 years, including educational 
and health sectors 20,47,48. Furthermore, many social assistance and inequalities reduction programs, 
together with preventive health, are facing spending cuts 46. Under these circumstances, it is to be 
feared that the disadvantages in access to services and health outcomes will increase in poor regions, 
such as the North and Northeast Brazil, and in lower education level groups 20.

In summary, the present data highlight a favorable temporal evolution in hypertension manage-
ment and the stability in hypertension prevalence in recent years, mainly in rural areas, which are 
known all over the world to be most deprived. However, this evolution will need to be monitored 
in the years to come, as concern may be raised about the direction of health and epidemiological 
repercussions.
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Resumo

O estudo teve como objetivo avaliar a evolução 
da prevalência, conhecimento e controle da hiper-
tensão arterial ao longo de 10 anos no Estado de 
Pernambuco, Nordeste do Brasil. Foram realiza-
dos dois estudos transversais em amostras alea-
tórias em domicílios em áreas urbanas e rurais, 
em 2006 e 2015/2016, incluindo adultos com 20 
anos ou mais. A hipertensão arterial foi definida 
como pressão sistólica de pelo menos 140mmHg 
ou pressão diastólica de pelo menos 90mmHg ou 
o uso referido de medicação anti-hipertensiva. 
Foi realizada análise de regressão logística para 
estimar a influência dos determinantes sociais, 
comportamentais e antropométricos sobre a hi-
pertensão. Os fatores sociais e comportamentais 
melhoraram ao longo da década em questão, mas 
as taxas de sobrepeso e de obesidade abdominal 
aumentaram. Aproximadamente um terço da po-
pulação adulta de Pernambuco apresentava hi-
pertensão em 2006, e essa prevalência foi mantida 
em 2015/2016. Nas áreas rurais, o conhecimento 
da hipertensão aumentou de 44,8% em 2006 pa-
ra 67,3% em 2015/2016, e o controle aumentou 
de 5,3% para 27,1%, de maneira que o conheci-
mento e o controle foram muito semelhantes en-
tre áreas urbanas e rurais em 2015/2016. Após 
ajustar para potenciais fatores de confusão, a 
probabilidade de apresentar hipertensão mais do 
que dobrou entre homens (OR = 2,03; p < 0,001), 
adultos jovens (OR = 4,41; p < 0,001) e idosos  
(OR = 14,44; p < 0,001), e entre aqueles com obe-
sidade abdominal (OR = 2,04; p < 0,001) nas áreas 
urbanas e adultos jovens (OR = 2,56; p < 0,001), 
pessoas com menor escolaridade (OR = 2,21;  
p = 0,006) e pessoas com sobrepeso (OR = 2,23; p 
< 0,001) nas áreas rurais. Apesar da evolução fa-
vorável no manejo da hipertensão no Estado de 
Pernambuco, são necessárias medidas de saúde 
pública focadas nas populações mais vulneráveis, 
principalmente nas áreas rurais, para melho-
rar a prevenção primária e impedir o aumento  
da hipertensão. 
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Resumen

El objetivo de este estudio fue evaluar la evolución 
de la prevalencia, concienciación y control de la 
hipertensión durante 10 años en el Estado de Per-
nambuco, Nordeste brasileño. Se llevaron a cabo 
dos estudios transversales, basados en muestras 
aleatorias de hogares ubicados en áreas urbanas 
y rurales, en 2006 y 2015/2016, implicando a 
adultos con 20 años y más edad. La hipertensión 
fue definida como presión arterial sistólica de al 
menos 140mmHg, presión arterial diastólica de al 
menos 90mmHg, o el consumo informado de medi-
cación antihipertensiva. Se realizó un análisis de 
regresión logística para estimar la influencia de los 
determinantes sociales, comportamentales y antro-
pométricos en la hipertensión. Los factores sociales 
y comportamentales mejoraron durante este perío-
do de 10 años, a pesar de que sobrepeso y la obe-
sidad abdominal aumentaron. Aproximadamente 
un tercio de la población adulta de Pernambuco 
sufría hipertensión en 2006 y esta prevalencia se 
mantuvo en 2015/2016. En las áreas rurales, la 
concienciación sobre la hipertensión aumentó de 
un 44,8% en 2006, a un 67,3% en 2015/2016, y 
el control de un 5,3% a un 27,1%, así pues la con-
cienciación y control fueron similares en áreas ur-
banas y rurales en 2015/2016. Tras el ajuste para 
los factores potenciales de confusión, la probabili-
dad de sufrir hipertensión es más del doble entre 
hombres (OR = 2,03; p < 0,001) de mediana edad  
(OR = 4,41; p < 0,001) e individuos de edad avan-
zada (OR = 14,44; p < 0,001), y aquellos que su-
frieron obesidad abdominal (OR = 2,04; p < 0,001) 
en áreas urbanas, y entre los de mediana edad  
(OR = 2,56; p < 0,001), individuos menos educa-
dos (OR = 2,21; p = 0,006) y quienes sufrían so-
brepeso (OR = 2,23; p < 0,001) en áreas rurales. A 
pesar de la evolución favorable en la gestión de la 
hipertensión en Pernambuco, se necesitan medidas 
de salud pública que se centren en las poblaciones 
vulnerables, principalmente en las áreas rurales, 
para mejorar la prevención primaria y frenar el 
incremento de la enfermedad.
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