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Abstract
Objective: To analyze the prevalence and factors associated with the cooperation of arterial hypertension 
patients in primary health care.
Methods: Cross-sectional study that included 458 hypertensive patients, randomly selected among primary 
care users. The study variables were socioeconomic, demographic and clinical and the research instruments 
used were validated. The logistic regression model was used for multivariate statistical analysis.
Results: The prevalence rates found for patient cooperation corresponded to 26.6%, 16.6% and 85.6% on 
the Morisky-Green, Batalla and Haynes-Sackett tests, respectively. The adjusted logistic regression analysis 
showed economic class and smoking as the independent predictors of hypertensive patients’ cooperation.
Conclusion: The prevalence of treatment adherence varied according to the assessment instrument used. 
The factors associated with treatment adherence were: high socioeconomic class, living with a partner and 
being eutrophic.

Resumo
Objetivo: Analisar a prevalência e os fatores associados a cooperação do paciente portador de hipertensão 
arterial na atenção primária.
Métodos: Estudo transversal que incluiu com 458 hipertensos selecionados aleatoriamente entre os usuários 
na assistência primária. As variáveis de estudo foram socioeconômicas, demográficas e clínicas e os 
instrumentos de pesquisa utilizados eram validados. Foi utilizado o modelo de regressão logística para análise 
estatística multivariada.
Resultados: As prevalências encontradas para cooperação do paciente foram 26,6%, 16,6% e 85,6% para os 
testes de Morisky-Green, Batalla e Haynes-Sackett, respectivamente. Análise de regressão logística ajustada 
mostrou classe econômica e fumo como os preditores independentes para a cooperação do paciente portador 
de hipertensão arterial.
Conclusão: A prevalência de adesão ao tratamento variou de acordo com o instrumento de avaliação 
utilizado. Os fatores associados à adesão ao tratamento foram: classe socioeconômica elevada, morar com 
companheiro e ser eutrófico.
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Introduction

Systemic arterial hypertension is a chronic multi-
factorial phenomenon characterized by the presence 
of high tension levels, associated with metabolic 
and hormonal alterations and trophic phenomena, 
which consist in cardiac and vascular hypertrophy. 
Mortality due to cardiovascular disease increases 
progressively with the rise in blood pressure levels 
as from 115/75mmHg, in a linear, continuous and 
independent manner.(1)

Understanding the burden of hypertension as 
a preventable disease and the associated risk fac-
tors through the active search of the population 
is the first step to plan all effective prevention 
programs. The hypertension programs intend to 
reduce the prevalence of the hypertensive dis-
ease; increase the population’s knowledge level 
about the importance of blood pressure control; 
guarantee the access to primary health care ser-
vices and medication for hypertensive patients; 
and encourage community-based programs.(2) A 
study undertaken in China proved that the prev-
alence of hypertension also increases when the 
age advances. The prevalence in Chinese patients 
aged 60 years or older corresponds to 59.4%, 
while the prevalence of Chinese hypertensive 
people aged 75 years equals 72.8%. This means 
a growing social and economic burden in that 
country.(3)

Given the high prevalence and high compli-
cation rates, various factors have shown to be 
associated with the disease control, such as lack 
of knowledge and awareness on different aspects 
of hypertension, undiagnosed hypertension and 
inappropriate or insufficient medication. In ad-
dition, most hypertensive patients believe that 
this disease is not severe, and that the medication 
should only be taken when the hypertensive symp-
toms appear.(4)

Although most diagnoses of systemic arteri-
al hypertension are only reached in patients of 
advanced age, different studies indicate that the 
disease starts in childhood or adolescence. High 
blood pressure in childhood commonly leads 

to hypertension in adult life, consequently rep-
resenting the main cause of premature death 
around the world.(5)

Treatment adherence is defined as “the extent 
to which the patient follows the instructions giv-
en for the prescribed treatments”, and is essential 
for the success of the treatment. In that sense, 
adherence to anti-hypertensive treatment is fun-
damental to control the risk factors and, with-
out these factors, the disease can result in more 
complex problems. Non-adherence is identified 
as the main cause of uncontrolled blood pressure, 
representing a significant risk of cardiovascular 
events.(6)

The burden of cardiovascular diseases adds up 
to 17 million deaths per year, that is, almost one 
third of all deaths. Among these, complications 
due to hypertension correspond to 9.4 million 
deaths around the world each year.(7) The preva-
lence of hypertension is almost the same among 
men and women. Afro-American women show 
one of the highest hypertension rates around the 
world: around 44%. Among hypertensive adults, 
approximately 80% are aware of their condition, 
71% are taking anti-hypertensive medication and 
only 48% of hypertensive patients have their dis-
ease under control.(8) Knowing the detection rate, 
treatment and control of hypertension is essential 
to outline promotion and prevention strategies at 
all levels.(9)

The nurses should incorporate specific compe-
tences for delivering health promotion care to ar-
terial hypertension patients. The development and 
elaboration of strategies aimed at hypertension pa-
tients are still scarce. Nurses play a fundamental 
role in care for these users, as the interventions to 
promote and control the disease are fundamental 
for the purpose of treatment, preventing compli-
cations and acting to improve the patients’ quality 
of life.(10)

Therefore, the objective in this study was to 
analyze the prevalence and factors associated with 
the adherence to arterial hypertension treatment 
among the users registered in the Hiperdia Program 
at Primary Health Care Units.
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Methods

A cross-sectional study was undertaken between 
October 2013 and March 2014.

The population eligible for this study con-
sisted of male and female arterial hypertension 
patients registered in the Primary Care Informa-
tion System (Arterial Hypertension Control Pro-
gram), coming from the urban and rural areas of 
Vitória de Santo Antão, in the state of Pernambu-
co, in the Northeast of Brazil. Patients with men-
tal illnesses (as reported by families or self-report-
ed), physical conditions (physical impairment 
that impeded the anthropometric assessment), 
clinical diseases (systemic lupus erythematosus, 
diabetes and Aids) and pregnancy (self-reported) 
were excluded from the sample.

To estimate the sample size, the software Sam-
pleXS (Brixton Health, Brixton, UKI2, United 
Kingdom) was used, which adopts the formula: 
n = A/(E*E+(A/N)), in which n corresponds to 
the sample size; A=3.8416PQW, P is the percent-
age prevalence of the population; Q=(100–P); 
E is the maximum error of the acceptable sam-
ple; w corresponds to the probable design effect; 
N is the population size. Therefore, the follow-
ing criteria were adopted: (a) target population 
of 10,088 hypertensive patients (defined by the 
city’s Secretary of Health)); (b) adherence preva-
lence corresponding to 51%; (c) 95% confidence 
interval; (d) 5% sampling error and (e) study de-
sign effect equal to 1. The minimum sample size 
was set at 391 hypertensive patients (adding 10% 
for possible losses, n=435 users). In this study, 8 
users refused to participate in the research and, 
after the collection, the final sample consisted of 
457 analyzed users.

With a view to imprinting the proportionality 
needed in a stratified sample, the samples were or-
ganized by proportional sharing for each Primary 
Health Care Unit and randomly selected by means 
of a random drawing table, created in the software 
Randomizer (Social Psychology Network Associa-
tion, Middletown, Connecticut, United States). 
The data were collected by means of a questionnaire 

applied to the hypertensive patients, mainly based 
on adherence to the pharmacological and non-phar-
macological treatment of arterial hypertension, and 
focusing on the activities developed in the Hiperdia 
Program.

The users’ adherence was assessed by means of 
three standardized tests: Batalla, Haynes-Sackett 
and Morisky-Green.(11-13) The Batalla test consists 
of three questions and measures the adherence 
through the users’ knowledge about their disease. 
Differently, the Morisky-Green test consists of 
four questions and measures adherence through 
the user’s attitudes towards medication use. Both 
tests consider users as adherent if the correctly 
answer all questions. In the Haynes-Sackett test, 
the users self-report their treatment adherence by 
means of one question, whose affirmative response 
classifies the individual as non-adherent. As a clin-
ical outcome, the blood pressure was measured, 
considering anyone with a systolic blood pres-
sure ≥140mmHg and diastolic blood pressure of 
90mmHg as non-adherent.

The data were processed in the software Ex-
cel and analyzed with the help of the software 
Statistical Package for the Social Sciences, ver-
sion 17.0. (SPSS Inc., Chicago, Illinois, United 
States).

In the description of the proportions, the bi-
nomial distribution approached the normal dis-
tribution with a 95% confidence interval. When 
comparing the proportions, the Mantel-Haenszel 
test and Pearson’s chi-square or linear trend test 
were used.

The multivariate analysis was used to estimate 
the independent contribution of each variable to 
the chance of adhering to the hypertension treat-
ment. To construct the model, the bivariate anal-
ysis variables were tested with 20% probabilities. 
Therefore, binary logistic regression was employed 
using the backward method. For the sake of in-
terpretation, the type I error limit was up to 5% 
(p≤0.05).

The study developed complied with the Bra-
zilian and international standards for ethics in re-
search involving human beings.
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Results

All users answered the three research instruments. 
The prevalence rates found for adherence to the 
antihypertensive treatment were 26.6%, 16.6% 
and 85.6% for the Morisky-Green, Batalla and 
Haynes-Sackett tests, respectively.

In table 1, it was verified that most of the us-
ers who adhered to the treatment had concluded 
their primary education, showing significance with 
p=0.03. When asked about whether they added salt 
to their food, most of the interviewees who adhered 
to the treatment answered that they did not use to 
add additional salt to the dish (p=0.010). As regards 
physical exercise, most of the interviewees who ad-
hered to the treatment answered that they were ac-
tive (p≤0.001).

Table 2 shows an association between the inter-
viewees in economic class E and treatment adher-
ence (p<0.001). In addition, a statistically signifi-
cant association was observed between the hyper-
tensive patients who adhered and who lived with 
partners and between the hypertensive patients who 
adhered and who lived with relatives (p=0.020), and 
also among the hypertensive patients who had tak-
en Primary Education (p=0.010). Most interview-
ees manifested obesity when assessed through the 
body mass index and waist circumference, showing 
an association with adherence to anti-hypertensive 
treatment (p<0.050)

In the multivariate analysis of the logistic re-
gression in combination with the Morisky-Green 
test (Table 3), economic class (odds ratio 3.574; 
95% confidence interval between 1.012-12.624) 
and smoking (odds ratio 0.427; 95% confidence 
interval between 0.161-1.134) were maintained 
as independent risk factors for adherence to ar-
terial hypertension treatment. The independent 
risk factors for adherence to arterial hypertension 
treatment were economic class (odds ratio 0.055; 
95% confidence interval between 0.013-0.230), 
marital situation (odds ratio 2.454; 95% confi-
dence interval between 1.184-5.088) and body 
mass index (odds ratio 4.118; 95% confidence 
interval 2.088-8.120).

Table 1. Socioeconomic and behavioral variables and 
anthropometric parameters according to the Morisky-Green test 
(MGT)

Variables

MGT

PR (95%CI) p-value*
With

adherence 
122

Without
adherence 

335 
n(%) n(%)

Sex 1.29(0.91-1.82) 0.157

Male 29(32.6) 60(67.42)

Female 93(25.2) 276(74.8)

Race 1.25(0.91-1.72) 0.164

White 40(31.2) 88(68.8)

Non White 82(24.8) 248(75.2)

Residence 1.09(0.74-1.62) 0.641

Urban 99(27.1) 266(72.9)

Rural 23(24.7) 70(75.3)

Social classes**

B/C 40(26.3) 112(73.7) 1 -

D 77(26.2) 217(73.8) 1.00(0.72-1.39) 0.977

E 4(36.4) 7(63.6) 0.72(0.31-1.65) 0.469

Marital status

Alone 12(21.8) 43(78.2) 1 -

With partner 19(20.7) 73(79.3) 1.05(0.55-2.0) 0.867

With relatives 91(29.3) 220(70.7) 0.74(0.43-1.26) 0.258

Education

Illiterate 68(31.1) 151(68.9) 1 -

Primary Education 44(22.1) 155(77.9) 1.40 (1.01-1.94) 0.039

Secondary and Higher 
Education

10(25) 30(75.0) 1.24 (0.70-2.20) 0.443

Alcohol consumption 1.02 (0.61-1.70) 0.920

Yes 12(27.3) 32(72.7)

No 110(26.6) 304(73.4)

Use of cigarettes 1.44(0.90-2.28) 0.143

Yes 13(37.1) 22(62.9)

No 109(25.8) 314(74.2)

Use of salt

Normal 36(25.7) 104(74.3) 1 -

Little 85(27.7) 222(72.3) 0.92(0.66-1.29) 0.663

Salted 1(9.1) 10(90.9) 2.82(0.42-18.72) 0.218

Salt shaker on the table 1.37(0.93-2.03) 0.123

Yes 20(35.1) 37(65.0)

No 102(25.4) 299(74.6)

Addition of salt to food 0.66 (0.47-0.93) 0.014

Yes 36(20.3) 141(79.7)

No 86(30.7) 194(69.3)

BMI 1.19(0.87-1.63) 0.265

Obesity 73(28.5) 183(71.5)

No obesity 48(23.9) 153(76.1)

CC*** 1.18(0.86-1.63) 0.295

Eutrophic 40(30.1) 93 (69.9)

Abdominal obesity 
abdominal

82(25.3) 242 (74.7)

CP**** 1.00(0.61-1.64) 0.992

Eutrophic 13(26.5) 36(73.5)

Overweight 108(26.5) 300(73.5)

Blood pressure 1.02(0.75-1.40) 0.865

Normal 49(27.1) 132(72.9)

Hypertensive 73(26.4) 204(73.6)

Physical exercise 0.55 (0.40-0.75) <0.001

Active 84(23.0) 282(77.0)

Insufficiently active 38(41.3) 54(58.7)

*Pearson’s Chi-square test; ** classification criterion of Brazilian Association for Population Studies; ***I ≥ 
P85 for overweight; II ≥ P90 for obesity; III ≥ 0.5 for obesity; ****CP>35.5cm for male; CP>32cm for female. 
PR - Prevalence Ratio; 95%CI - 95% confidence interval; BMI - body mass index; CC - arm circumference; 
CP - neck circumference
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Discussion

The study presented limitations that should be tak-
en into account when interpreting the results. That 
is so because this is a cross-sectional study, in which 
cause and effect relations cannot be determined; the 
population was highly homogeneous from the eth-
nical viewpoint, although the sample was carefully 
selected to exclude the confounding factors in the 
analysis; the fact that the interviews were held at the 
homes demanded more time to collect them, caus-
ing operational difficulties to obtain the sample. 
Another limitation was the fact that the Batalla test 
in the multivariate logistic regression analysis model 
came out inconclusive, probably due to some in-
consistency in the data.

The applicability of these study results related 
to the planning for the creation of new public pol-
icies linked to the Hiperdia program and aimed at 
attending to the conditions for adherence to arterial 
hypertension treatment in Primary Care.

Table 2. Socioeconomic, behavioral variables and 
anthropometric parameters according to Haynes-Sackett test

Variables

Haynes-Sackett test

PR(95%CI) p-value*Adherence
392

No 
adherence

66 

n(%) n(%)

Sex 0.93(0.83-1.03) 0.160

Male 72(80.9) 17(19.1)

Female 320(86.7) 49(13.3)

Race 1.01(0.93-1.10) 0.668

White 111(86.7) 17(11.3)

Non White 281(85.2) 49(14.8)

Residence 0.97(0.89-1.06) 0.643

Urban 311(85.2) 54(14.8)

Rural 81(87.1) 12(12.9)

Social classes**

B/C 138(90.8) 14(9.2) 1 -

D 249(84.7) 45(15.3) 1.07(0.99-1.14) 0.072

E 4(36.4) 7(63.6) 2.49(1.14-5.46) 0.000

Marital status

Alone 41(74.5) 14(25.5) 1 -

With partner 82(89.1) 10(10.9) 0.83(0.70-0.99) 0.021

With relatives 269(86.5) 42(13.5) 0.86(0.73-1.01) 0.023

Education

Illiterate 178(81.3) 41(18.7) 1 -

Primary Education 178(89.4) 21(10.6) 0.90(0.83-0.98) 0.019

Secondary and Higher Education 36(90.0) 4(10.0) 0.90(0.79-1.01) 0.181

Alcohol consumption 1.03(0.92-1.16) 0.545

Yes 39(88.6) 5(11.4)

No 353(85.3) 61(14.7)

Use of cigarettes 1.07(0.96-1.19) 0.306

Yes 32(91.4) 3(8.6)

No 360(85.1) 63(14.9)

Use of salt

Normal 121(86.4) 19(13.6) 1 -

Little 262(85.3) 45(14.7) 1.01(0.93-1.09) 0.761

Salted 9(81.8) 2(18.2) 1.05(0.79-1.40) 0.671

Salt shaker on the table 0.86(0.77-0.96) 0.385

Yes 45(86.5) 7(13.5)

No 5(100) 0(0)

Addition of salt to food 0.98(0.91-1.06) 0.694

Yes 150(84.7) 27(15.3)

No 241(86.1) 39(13.9)

BMI 0.84(0.78-0.91) 0.000

Obesity 203(79.3) 53(20.7)

No obesity 188(93.5) 13(6.5) 0.87(0.78-0.96) 0.001

CC***

Eutrophic 103(77.4) 30(22.6)

Abdominal obesity abdominal 288(88.9) 36(11.1)

CP**** 0.79(0.65-0.95) 0.000

Eutrophic 34(69.4) 15(30.6)

Overweight 357(87.5) 51(12.5)

Blood pressure 1.02(0.94-1.10) 0.571

Normal 157(86.7) 24(13.3)

Hypertensive 235(84.8) 42(15.2)

Physical exercise 1.06(0.95-1.18) 0.214

Active 317(86.6) 49(13.4)

Insufficiently active 75(81.5) 17(18.5)

* Pearson’s chi-square test; ** classification criterion of Brazilian Association for Population Studies; *** I ≥ 
P85 for overweight; II ≥ P90 for obesity; III ≥0.5 for obesity; **** CP>35.5cm for male; CP>32cm for female. 
PR - Prevalence Ratio; 95%CI - 95% confidence interval; BMI - body mass index; CC - arm circumference; 
CP - neck circumference

Table 3. Independent predictors for the cooperation of arterial 
hypertension patients through the Morisky-Green and Haynes-
Sackett tests, according to the multivariate analysis of the 
logistic regression

Risk factors

Final model

Adjusted OD* 95%CI p-value**

Morisky-Green

Economic class ABEP <0.05

B/C 1 Ref

D 1.807 [1.121-2.912]

E 3.574 [1.012-12.624]

Smoking 0.088

Yes 1

No 0.427 [0.161-1.134]

Haynes-Sackett

Economic class ABEP

B/C 1

D 0.726 [0.376-1.402] 0.340

E 0.055 [0.013-0.230] <0.001

Marital situation 0.016

Alone 1

With partner/relatives 2.454 [1.184-5.008]

BMI <0.001

Obese 1

Normal 4.118 [2.088-8.120]

*Model adjusted for the variables: salt us, adding salt to dish, marital situation, level of physical exercise, 
race, waist circumference measure, body mass index and sex; ** likelihood ratio for heterogeneous 
proportions. OD - odds ratio; 95%CI: 95% confidence interval; ABEP - Brazilian Association of Population 
Studies; Ref: reference category; BMI - Body Mass Index
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treatment,(18) which was not observed in this sample 
through the Morisky-Green test. The association 
between education and several other socioeconom-
ic variables can explain this at least partially, which 
may have influenced this result.

The fact that the users do not add salt to their 
food is a factor that favors treatment adherence. Re-
sults from meta-analyses have demonstrated that re-
ducing sodium has a small but significant effect on 
the blood pressure,(19) mainly in the elderly and in 
people with higher blood pressure levels.(20) A mod-
erate reduction of salt in the diet is needed, as well 
as an increase in foods rich in potassium, not only 
as a first step in the treatment of hypertensive indi-
viduals, but also as a preventive measure to reduce 
the prevalence of arterial hypertension and its com-
plications in the population.(21) The increase in the 
education level enhances the adherence to the hy-
pertension treatment when Batalla’s instrument is 
used. The education level has been appointed as the 
most important socioeconomic factor in the health 
condition, mainly in cardiovascular health.(22)

When comparing overweight with nor-
mal-weight individuals, the risk of developing hy-
pertension increases by 180%. In that sense, the 
incentive to reduce the weight should be considered 
a priority, as even small weight losses can result in a 
significant drop in the blood pressure. In addition, 
an important relation exists with non-adherence to 
anti-hypertension treatment in overweight individ-
uals. The prevalence of non-adherence was signifi-
cantly higher in users with a body mass index and 
waist circumference that indicate obesity, in line 
with data from a similar study.(23)

Adherence difficulties and disinterest in the 
treatment increased when the family was not in-
volved in daily care for the patient and when the 
relationship among family members was conflict-
ing. When the family serves as a caregiver, howev-
er, a satisfactory response is perceived in the disease 
control, as proven by the Haynes-Sackett analysis in 
this sample and in earlier studies.(24,25)

In the multivariate analysis using the Morisky-
Green test, it was verified that people with a low social 
class adhere to the treatment more when compared to 
people from high social classes. This is justified as the 

Among the positive points in this study, the 
collection of anthropometric and blood pressure 
measures through direct instead of self-referred 
measuring can be highlighted, as well as the geo-
graphical range of this study, which was undertaken 
at all health services distant from the metropolitan 
region. Another point that should be considered is 
the sample size, which was sufficient to guarantee 
prevalence estimates and able to identify factors 
associated with treatment adherence, including 
the use of the odds ratio, which was made possible 
through the multivariate logistic regression analysis. 
The fact that three instruments were used to mea-
sure the adherence permitted assessing different as-
pects of the adherence.

When using the Morisky-Green test, the preva-
lence of adherence corresponded to only 26.6% of 
the users. A study undertaken in Poland in 2013 
showed a similar result with an adherence level of 
32.4%.(14) In another study of hypertensive users, 
higher treatment adherence scores were used: ap-
proximately 85.7% of the patients indicated they 
adhered to the treatment.(15) This test is frequent-
ly used, but some problems can emerge related to 
self-information, such as omission, memory lapses 
and breakdowns in the communication process.(16)

Batalla’s test was used as a predictor of treatment 
adherence due to the strong correlation that exists 
between adherence and knowledge. In the verifica-
tion of adherence through Batalla’s test, 83.2% of 
the users were considered as non-adherent to the 
treatment. An adherence rate of 76.6% was found 
in a similar study.(17) Based on the assessment us-
ing the Haynes-Sackett test, the adherence rate was 
higher when compared to the Morisky-Green and 
Batalla tests, in line with earlier findings.(1)

The comparison of the three tests used showed a 
difference between non-adherence estimated by the 
Batalla and Morisky-Green tests on the one hand 
and Haynes-Sackett on the other. That is so because 
the first two are tests that measure adherence indi-
rectly, through questions related to the users’ knowl-
edge or attitude, and the Haynes-Sackett test is a 
self-report of non-adherence, reducing the number 
of false cases of non-adherence. The low education 
level seemed to be related to non-adherence to the 
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Morisky-Green test can be interpreted as hardly relat-
ed to the socioeconomic conditions, losing its sensitiv-
ity when compared to the Haynes-Sackett test.

Concerning the multivariate analysis using the 
Haynes-Sackett test, individuals from low social 
classes show lower levels of adherence to the treat-
ment. In that sense, some studies support a prev-
alence of non-adherence to the anti-hypertension 
therapy that is strongly associated with users from 
lower social classes.(25,26)

As regards the marital status, the fact of living 
with the partner was identified as a risk factor for 
treatment adherence, as it was observed that hyper-
tensive people who lived with someone showed a 
145% increase in treatment adherence. In addition, 
in this study, being married or living with relatives 
was significant for treatment adherence in this study, 
as evidenced in the literature.(27) The same was also 
observed in Ethiopia, where married participants 
were twice as prone to adhere to anti-hypertensive 
medication than divorced participants.(28)

The association between arterial hypertension 
and obesity was proven in different studies.(29,30) 
In this sample, eutrophic people showed a 4.11 
times higher probability of adhering to the treat-
ment than obese participants. Obesity reduces the 
treatment adherence. This requires the adoption of 
measures offered as strategies that combine adher-
ence, encouragement and orientations about the 
importance of physical exercise, and weight control, 
which are essential measure to reduce the pressure 
levels and, consequently, to promote health and re-
duce the incidence of cardiovascular events.(24)

Conclusion

The prevalence of treatment adherence varied ac-
cording to the assessment instrument used. The 
predictive factors associated with treatment adher-
ence were: high socioeconomic class, living with a 
partner and being eutrophic.

Collaborations
Bernardino AO and Oliveira BL declare that they 
contributed to the writing of the article, relevant 

critical review of the intellectual content and fi-
nal approval of the version for publication. Nunes 
MGS; Silva AR; Barreto Neto AC contributed to 
the conception of the study, analysis, interpretation 
of the data, writing of the article, relevant critical 
review of the intellectual content and final approval 
of the version for publication.

References

1.	 Amado Guirado E, Pujol Ribera E, Pacheco Huergo V, Borras JM; 
ADIEHTA Group. Knowledge and adherence to antihypertensive 
therapy in primary care: results of a randomized trial. Gac Sanit. 
2011;25(1):62-7.

2.	 Farag YMK, Mittal BV, Keithi-Reddy SR, Acharya VN, Almeida AF, Anil 
C, et. al. Burden and predictors of hypertension in India: results of 
SEEK (Screening and Early Evaluation of Kidney Disease) study. BMC 
Nephrol. 2014;15:42.

3.	 Park JB, Kario K, Wang JG. Systolic hypertension: an increasing clinical 
challenge in Asia. Hypertens Res. 2015;38:227-236.

4.	 Sabouhi F, Babaee S, Naji H, Zadeh AH. Knowledge, awareness, 
attitudes and practice about hypertension in hypertensive patients 
referring to public health care centers in Khoor & Biabanak. Iran J Nurs 
Midwifery Res. 2011;16(1):34-40.

5.	 Riley M, Bluhm B. High blood pressure in children and adolescents. Am 
Fam Physician. 2012;85(7):693-700.

6.	 Butler RJ, Davis TK, Johnson WG, Gardner HH. Effects of nonadherence 
with prescription drugs among older adults. Am J Manag Care. 
2011;17(2):153-60.

7.	 Lim SS, Vos T, Flaxman AD, Danaei G, Shibuya K, Adair-Rohani H, et 
al. A comparative risk assessment of burden of disease and injury 
attributable to 67 risk factors and risk factor clusters in 21 regions, 
1990-2010: a systematic analysis for the Global Burden of Disease 
Study 2010. Lancet. 2012; 380(9859):2224-60. Erratum in: Lancet. 
2013; 381(9867):628. AlMazroa, Mohammad A [added]; Memish, 
Ziad A [added]; Lancet. 2013;381(9874):1276.

8.	 Mozaffarian D, Benjamin EJ, Go AS, Arnett DK, Blaha MJ, Cushman 
M, et al. American Heart Association Statistics Committee and 
Stroke Statistics Subcommittee. Executive summary: heart disease 
and stroke statistics-2014 update: a report from the american heart 
association. Circulation. 2014 Jan 27;131(4):434-41. doi: 10.1161/
CIR.0000000000000157. PubMed PMID: 25623128.

9.	 Bhardwaj SD, Sinha U, Shewte MK, Khadse JR, Bhatkule PR. 
Prevalence, awareness, treatment and control of hypertension among 
the people above 15 Years in rural area Nagpur Maharashtra - A cross 
sectional study. Natl J Community Med. 2012;3(2):213-7.

10.	 Wu MP, Vivienne SF, Wang TC, Kao MJ, Yang WL. Effectivenesses 
of a community-based health promotion program targeting 
with hypertension and high cholesterol. Nurs Health Sci. 
2012;14(2):173-81.

11.	 Sandoval D, Chacón J, Muñoz R, Henríquez Ó, Koch E, Romero T. 
[Influence of psychosocial factors on adherence to antihypertensive 
drug therapy. Results from a Cardiovascular Health Program cohort 
followed in the Metropolitan Region of Santiago, Chile]. Rev Med Chile. 
2014;142:1245-52. Spanish.



330 Acta Paul Enferm. 2015; 28(4):323-30.

Prevalence and factors associated with the cooperation of arterial hypertension patients

12.	Perseguer-Torregrosa Z, Orozco-Beltrán D, Gil-Guillen VF, Pita-
Fernandez S, Carratalá-Munuera C, Pallares-Carratalá V, et al. 
Magnitude of pharmacological nonadherence in hypertensive 
patients taking antihypertensive medication from a community 
pharmacy in Spain. J Manag Care Spec Pharm. 2014;20(12):1217-
25.

13.	 Kamran A, Ahari SS, Biria M, Malepour A, Heydari H. Determinants 
of patient’s adherence to hypertension medications: Application of 
health belief model among rural patients. Ann Med Health Sci Res. 
2014;4(6):922-7.

14.	 Wiliński J, Dąbrowski M. Medication adherence in hypertensive 
patients of different cardiovascular risk treated in primary health care. 
Przegląd Lekarski. 2013;70(6):377-80.

15.	 Krousel-Wood M, Joyce C, Holt E, Muntner P, Webber LS, Morisky 
DE et al.  Predictors of decline in medication adherence results 
from the cohort study of medication adherence among older adults. 
Hypertension. 2011;58(5):804-10.

16.	 Rufino DBR, Drummond RAT, Moraes WLD. Adherence to treatment: 
study among people with hypertension registered on a Basic Health 
Unit. J Health Sci Inst. 2012;30(4):336-42.

17.	 Gutiérrez-Anguloa ML, Lopetegi-Urangaa P, Sánchez-Martína I, 
Garaigordobil-Landazabal M. [Therapeutic compliance in patients with 
arterial hypertension and type 2 diabetes mellitus]. Rev Calid Asist. 
2012;27(2):72-7. Spanish.

18.	Khanam MA, Lindeboom W, Koehlmoos TL, Alam DS, Niessen 
L, Milton AH. Hypertension: adherence to treatment in rural 
Bangladesh- findings from a population-based study. Glob Health 
Action. 2014;7:25028.

19.	 Morikawa N, Yamasue K, Tochikubo O,Mizushima S. Effect of salt 
reduction intervention program using an electronic salt sensor and 
cellular phone on blood pressure among hypertensive workers. Clin 
Exp Hypertens. 2011;33(4):216-22.

20.	 Borghi C, Tartagni E. The older patient with hypertension: care and 
cure. Ther Adv Chronic Dis. 2012;3(5):231-6.

21.	 Graudal NA, Hubeck-Graudal T, Jurgens G. Effects of low sodium 
diet versus high sodium diet on blood pressure, renin, aldosterone, 
catecholamines, cholesterol, and triglyceride. Cochrane Database Syst 
Rev. 2011; (11):CD004022.

22.	 Janković S, Stojisavljević D, Janković J, Erić M,  Marinković J. 
Association of socioeconomic status measured by education, and 
cardiovascular health: a population-based cross-sectional study. BMJ 
Open. 2014;4(7):e005222.

23.	 Richardson MP, Waring ME, Wang ML, Nobel L, Cuffee Y, Hullett S, 
et al. Weight-baseddiscrimination and medication adherence among 
low-income African Americans with hypertension: how much of the 
association is mediated by self-efficacy? Ethn Dis. 2014;24(2):162-8.

24.	 Hu HH, Li G, Arao T. The association of family social support, 
depression, anxiety and self-efficacy with specific hypertension 
self-care behaviours in Chinese local community. J Hum Hypertens. 
2015;29(March):198-203.

25.	 Ali MA, Bekele ML, Teklay G. Antihypertensive medication non-
adherence and its determinants among patients on follow up in public 
hospitals in Northern Ethiopia. Int J Clin Trials. 2014;1(3):95-104.

26.	 Mahmoud MIH. Compliance with treatment of patients with 
hypertension in Almadinah Almunawwarah: A community-based study. 
J Taibah Univ Med Sci. 2012;7(2):92-8.

27.	 Egbi OG, Rotifa S, Jumbo J. Prevalence of hypertension and its 
correlates among employees of a tertiary hospital in Yenagoa, Nigeria. 
Ann of Afr Med. 2015;14(7):8-17.

28.	 Hareri HA, Abebe M. Assessments of Adherence to Hypertension 
Medications and Associate Factors among Patients Attending Tikur 
Anbessa Specialized Hospital Renal Unit, Addis Ababa, Ethiopia 2012. 
Int J Nurs Sci. 2013;3(1):1-6.

29.	 Foulds HJ, Bredin SS, Warburton DE. The relationship between 
hypertension and obesity across different ethnicities. J Hypertens. 
2012;30(2):359-67.

30.	 Rahmouni K. Obesity-associated hypertension recent progress in 
deciphering the pathogenesis Hypertension. 2014;64(2):215-21.


