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RESUMO

Objetivo: avaliar o conhecimento dos hipertensos resistentes antes e depois de uma intervengao educativa acerca do risco para a doenga renal
cronica. Método: estudo transversal, com aprovagdo ética, realizado no periodo de janeiro de 2022 a outubro de 2024, com 63 hipertensos
resistentes, sob atendimento ambulatorial universitario fluminense. Os dados foram coletados em trés etapas: no prontuario clinico; no tele-
monitoramento por meio do questionario Screening for Occult Renal Disease; e durante a intervencao educativa presencial. Para a analise,
utilizou-se estatistica descritiva, testes de Exato de Fisher, Mann-Whitney e Wilcoxon. Resultados: idade > 70 anos (41,3%), 49(77,8%) com
predominancia feminina, tempo de diagndstico da hipertensdo > 21 anos (41,1%); 61(96,8%) em risco para doenga renal. Quanto ao conhe-
cimento de complicagdes, antes da intervengdo, 41 (65%) pessoas relataram desconhecer a relagdo do risco. Apods a intervengao, todos os
participantes do estudo declararam tal conhecimento. Conclusio: pode-se identificar que houve um conhecimento adquirido apds a interven-
¢ao educativa sobre o risco de desenvolvimento da doenga renal cronica.

Descritores: Educagao em Satude; Hipertensdo; Insuficiéncia Renal Cronica; Conhecimentos, Atitudes e Pratica em Saude; Letramento em
Saunde.

ABSTRACT

Objective: to assess the knowledge of resistant hypertensive patients before and after an educational intervention about the risk of chronic
kidney disease. Method: A cross-sectional study, with ethical approval, conducted from January 2022 to October 2024, with 63 resistant
hypertensive patients under outpatient care at a university in Rio de Janeiro. Data were collected in three stages: from medical records; through
telemonitoring using the Screening for Occult Renal Disease questionnaire; and during face-to-face educational intervention. Descriptive
statistics, Fisher's exact test, Mann-Whitney test, and Wilcoxon test were used for analysis. Results: age > 70 years (41.3%), 49 (77.8%)
predominantly female, time since diagnosis of hypertension > 21 years (41.1%); 61 (96.8%) at risk for kidney disease. Regarding knowledge
of complications, before the intervention, 41 (65%) reported being unaware of the risk. After the intervention, all study participants reported
having such knowledge. Conclusion: it can be identified that knowledge was acquired after the educational intervention regarding the risk of
developing chronic kidney disease.

Descriptors: Health Education; Hypertension; Chronic Renal Failure; Knowledge, Attitudes, and Practices in Health; Health Literacy.

Editors: Publisher:
Rosimere Ferreira Santana (ORCID: 0000-0002-4593-3715) Escola de Enfermagem Aurora de Afonso Costa — UFF
Geilsa Soraia Cavalcanti Valente (ORCID: 0000-0003-4488-4912) Rua Dr. Celestino, 74 — Centro, CEP: 24020-091 — Niter6i, RJ, Brazil

Journal email: objn.cme@id.uff.br

Corresponding author:
Alessandra de Oliveira Guimaraes
Email: alessandra_oliveira@id.uff.br


https://orcid.org/0000-0002-6771-8020
https://orcid.org/0000-0002-6678-1378
https://orcid.org/0000-0002-0884-4190
https://doi.org/10.17665/1676-4285.20256872
https://orcid.org/0000-0002-4593-3715
https://orcid.org/0000-0003-4488-4912
mailto:alessandra_oliveira@id.uff.br
mailto:objn.cme@id.uff.br

Guimardes AO, Correia DMS, Gismondi RA

ANALYSIS OF RESISTANT HYPERTENSIVE PATIENTS' KNOWLEDGE ABOUT THE RISK OF KIDNEY DISEASE DURING EDUCATIONAL INTERVENTION

What is already known:
e High blood pressure is strongly associated with the develop-
ment of chronic kidney disease;
e Health literacy is essential for self-care.

What this article adds:

e Face-to-face educational intervention, as a health education strat-
egy, carried out by nurses with resistant hypertensive patients
emphasizes health literacy regarding the complications and risks
of high blood pressure;

e Age > 70 years and the duration of clinical diagnosis of hyper-
tension are risk factors that require better care planning for re-
sistant hypertensive patients;

e Screening for the risk of developing chronic kidney disease is es-
sential in the care of hypertensive patients. In the sample, there
was a high prevalence of resistant hypertensive patients at risk for
kidney disease.

INTRODUCTION

The association between systemic arterial hyperten-
sion (SAH) or high blood pressure and chronic kidney dis-
ease (CKD) is recognized in scientific literature"). When un-
controlled, hypertension contributes to progressive impair-
ment of kidney function, being both a cause and consequence
of CKD®. Therefore, early identification of risks and the use
of educational strategies are essential for a possible interrup-
tion or delay in this progression, promoting better clinical
outcomes and quality of life for people®.

It should be noted that among the most prevalent and
challenging chronic conditions for health systems is hyper-
tension, characterized by persistent elevation of blood pres-
sure to levels >140/90 mmHg®. It is considered one of the
main modifiable risk factors, leading to cardiovascular, cer-
ebrovascular, and renal complications. Furthermore, it is re-
sponsible for high morbidity and mortality in Brazil and
worldwide®. According to the 2023 World Health Organi-
zation Report, one-third of the adult population worldwide is
affected by this chronic and asymptomatic condition. The es-
timate for Brazil is approximately 50 million people over the
age of 30 with the disease(®.

In addition, there is resistant hypertension (RH), de-
fined by persistently high blood pressure levels even with the
use of at least three different classes of antihypertensive
drugs, including a diuretic. This condition represents an ad-
ditional challenge to treatment, requiring a more rigorous
and individualized approach, as well as careful investigation
of secondary causes and contributing factors, such as poor
therapeutic adherence and unhealthy lifestyle habits®.

In this context, with advances in health technologies,
new possibilities have emerged to improve and expand the
scope of educational activities. Digital tools, applications,
audiovisual resources, and interactive platforms are increas-
ingly being used to support educational interventions, mak-
ing them more attractive, accessible, and effective. Such
technologies favor the personalization of approaches, contin-
uous monitoring of results, and the promotion of more effi-
cient communication between health professionals and indi-
viduals®19,

Educational intervention has established itself as an
important tool in the field of health, especially with regard to
promoting self-care, preventing diseases, and empowering
people to manage chronic conditions. Through well-planned
educational strategies, it is possible to raise individuals' crit-
ical awareness of their own health, encouraging them to
adopt healthier behaviors and adhere to treatment. Health ed-
ucation is no longer a merely informative practice and takes
on a transformative role in people's lives(!-13),

For the use of educational strategies, it is understood

that the action research methodological approach provides an
opportunity to align the principles of educational interven-
tion and the use of technologies. Through its participatory
nature, action research involves people as co-authors of the
research process, promoting a collective construction of
knowledge and generating concrete transformations in the
reality studied. This methodology is relevant in the field of
health, as it allows for the articulation between theory and
practice, research and care, as well as the assessment of
knowledge about chronic disease!'?.

Lack of knowledge about the disease!'®, complica-
tions'® and, above all, the relationship between SAH and
CKD® can significantly compromise treatment adherence,
quality of life, and self-care(!”.

Given the above, and in this scientific investigation,
the research question was: what is the knowledge of resistant
hypertensive patients about the risk of developing CKD? The
objective was to analyze the knowledge of resistant hyper-
tensive patients before and after an educational intervention
about the risk of CKD.

METHOD

This is a three-stage observational, analytical, cross-
sectional, retrospective, quantitative study conducted at a
specialized multidisciplinary outpatient clinic at a public uni-
versity hospital in the state of Rio de Janeiro. The study fol-
lowed the recommendations of the Strengthening the Report-
ing of Observational Studies in Epidemiology (STROBE)
Declaration'®. It is an integral part of the “Interdisciplinary
Project for Virtual Monitoring of Systemic Arterial Hyper-
tension (PISAV_HAS) in the Context of the COVID-19 Pan-
demic Phase 1.”

The outpatient clinic has 180 resistant hypertensive
patients registered for regular care, of whom 100 were in-
vited to participate in the study, comprising a final non-prob-
abilistic, intentional sample of 63 participants.

The inclusion criteria adopted were: being aged 18
years or older for both sexes. The exclusion criteria were
mental impairment and hospitalization at the time of data
collection.

After the invitation, reading, acceptance, and signing
of the Free and Informed Consent Form (FICF) by the par-
ticipants, the research began. The study comprised three
stages (first, second, and third) over 32 months, from January
2022 to October 2024, with the participation of undergradu-
ate and graduate students, trained and supervised by faculty
members.

The first stage consisted of consulting medical rec-
ords to collect sociodemographic data (gender, age, self-de-
clared skin color, marital status, and education level), clinical
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data (dyslipidemia, obesity, and time since diagnosis of
SAH), health habits (smoking and alcohol consumption), and
information on the last blood pressure reading recorded at
the last consultation.

In the second stage, carried out during telemonitoring
by telephone, the Screening for Occult Renal Disease
(SCORED) questionnaire was administered to estimate the
risk of developing CKD. The questionnaire contains 11 ques-
tions, each with a specific score. For the age variable, 2
points are assigned to individuals aged 50 to 59, 3 points to
those aged 60 to 69, and 4 points to those over 70. The other
questions receive 1 point for each affirmative answer regard-
ing the following conditions: being female; having or having
had anemia; having hypertension; being diabetic; having a
history of heart attack or stroke/CVA; having congestive
heart failure; having circulatory problems in the legs; and
having protein in the urine in tests. The sum of the scores
results in the final score, with a score of 4 points or higher
indicating that the individual has a one in five chance of de-
veloping CKD.

Finally, the third stage was conducted in person at the
clinic on regular days of multidisciplinary consultations,
lasting up to 40 minutes. It was organized as follows: partic-
ipants gathered in the study room of the aforementioned out-
patient clinic; they were welcomed and thanked for partici-
pating in the research; the dynamics for data collection and
educational intervention were explained; the first form (Prior
Knowledge), prepared by the researchers, was distributed for
self-completion; a TV was used to play an educational video
prepared for the research, lasting 5 minutes and 45 seconds;
there was a moment of interaction for comments; the second
form (Knowledge Self-Assessment) was distributed and ap-
plied; and the educational intervention was concluded.

Regarding the content of the forms, different formats
were chosen, given the understanding that comparative eval-
uation was not necessary, but rather the contribution of ac-
tion research.

Therefore, the Prior Knowledge Form contained two
items, the first referring to the question “Can your high blood
pressure, without treatment and control, cause complica-
tions?”, with the answer options “yes” or “no.” The second
item contained five specific statements extracted from the
Hypertension Knowledge Level Scale (HKLS), validated in
Brazil('”, related to the complications of high blood pressure.
The answer options were “Correct,” “Incorrect,” and “Don’t
know” for the following statements: “High blood pressure, if
left untreated, can cause stroke”; “High blood pressure, if left
untreated, can cause heart disease, such as heart attack”;
“High blood pressure, if left untreated, can cause premature
death”; “High blood pressure, if left untreated, can cause kid-
ney failure”; and “High blood pressure, if left untreated, can
cause visual disturbances.”

Meanwhile, in the Knowledge Self-Assessment
Form, the questions were directed at self-perception of
knowledge before and after the educational intervention.
This form contained two questions: “How do you assess your
knowledge about the complications of high blood pressure
before and after the educational intervention?” and “How do
you assess your knowledge about the relationship between
high blood pressure and CKD before and after the educa-
tional intervention?”’, with responses provided on a Likert
scale: “I knew nothing”; “I knew little”; “I knew partially”;
“I knew a lot”; and “I knew completely”.

For educational intervention, an educational video
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containing ten slides was structured, using a private
YouTube account as a playback tool. The educational con-
tent had a script, was reviewed by researchers, and covered
the following topics: definition of SAH, treatment of hyper-
tension (medication and non-medication), complications of
hypertensive disease, association of SAH as a cause of kid-
ney disease, definition of CKD, treatments for kidney failure
(medication, non-medication, and renal replacement thera-
pies), and ending with ways to prevent CKD.

Statistical analyses were performed using Statistical
Package for the Social Sciences (SPSS) software, version 22,
and R, version 4.3.1, considering a significance level of 5%.

Categorical variables were presented in absolute fre-
quencies and percentages, while numerical variables were
described using means and standard deviations. Fisher's ex-
act test was used to assess the association between sociodem-
ographic variables, lifestyle habits, and comorbidities with
the risk of developing CKD (assessed using the SCORED
questionnaire). The relationship between the age of the par-
ticipants (in years) and the SCORED questionnaire score (0
to 3 points versus 4 or more points) was analyzed using the
Mann-Whitney test.

Fisher's exact test was used to verify the association
between sociodemographic variables, lifestyle habits,
comorbidities, and responses to the question “Can your high
blood pressure, without treatment and control, cause compli-
cations?” and the statement “High blood pressure, if left un-
treated, can cause kidney failure.” The association between
the age of the participants and these same responses was also
evaluated using the Mann-Whitney test. Furthermore, Fish-
er's exact test was applied to investigate the association be-
tween participants' responses and SCORED questionnaire
scores. Finally, knowledge about the relationship between
hypertension and CKD, as well as complications of hyper-
tension before and after the educational intervention, was an-
alyzed using the paired Wilcoxon test.

The study was submitted to and approved by the in-
stitution's Research Ethics Committee (REC), under Opinion
No. 5,207,329, complying with all recommendations and
ethical principles for research involving human subjects.

RESULTS

The final sample consisted of 63 participants. In terms
of sociodemographic characteristics, most were female
(77.8%), aged 70 years or older (41.3%), self-identified as
brown (49.2%), had a steady partner (46%), and had com-
pleted high school (41.3%).

Regarding comorbidities and lifestyle habits, it was
observed that the majority did not have dyslipidemia
(52.4%), 93.7% were not obese, 71.4% had never smoked,
and 81% did not consume alcoholic beverages. Regarding
the time since diagnosis of hypertension, the group with 21
years or more since diagnosis predominated.

Analysis of the SCORED instrument revealed that
96.8% of participants were at risk for developing CKD.

When answering the question “Can your high blood
pressure cause complications if left untreated and uncon-
trolled?”, only one participant (1.6%) answered “no”, with a
total of 98.4% correct answers.

Regarding the statement “High blood pressure, if left
untreated, can cause kidney failure,” 79.4% of participants
answered correctly, as shown in Table 1. The average age of
those who answered incorrectly or stated they did not know

Online Braz J Nurs. 2025;24:¢20256872 | 3



Guimardes AO, Correia DMS, Gismondi RA

was significantly higher (72.2 £ 9.3 years) compared to those
who answered correctly (65.0 = 9.7 years), with statistical
significance (p=0.049).

Table 1 shows that, among participants who answered
correctly, 98.0% were not obese, which is a statistically sig-
nificant association (p=0.025). On the other hand, 23.1% of
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those who answered incorrectly or did not know were obese,
a proportion higher than the 2.0% among those who an-
swered correctly. Although no statistical significance was
identified in relation to dyslipidemia, it was observed that
61.5% of those who answered “incorrect/don’t know” had
this condition.

Table 1 — Distribution of affirmative responses to the statement “High blood pressure, if left untreated, can cause kidney failure”
according to sociodemographic data, comorbidities, lifestyle, and time since diagnosis of hypertension. Niteroi, RJ, Brazil, 2024.

(n=63)
High blood pressure, if left untreated, can cause kidney
Total failure
Incorrect/Don't know Correct Pvalue
n=13(20,6%) n=50(79,4%)

Sex

Female 49 (77.8%) 10 (76.9%) 39 (78.0%) 1.000
Male 14 (22.2%) 3 (23.1%) 11 (22.0%) ’
Age 66.4+10.0 72.2+93 65.0£9.7 0.049
< 50 years 2 (3.2%) 0 (0%) 2 (4.0%)

50 to 59 years 14 (22.2%) 0 (0%) 14 (28.0%) 0.120
60 to 69 years 21 (33.3%) 6 (46.2%) 15 (30.0%) ’

70 years or + 26 (41.3%) 7 (53.8%) 19 (38.0%)

Self-reported skin color

White 16 (25.4%) 6 (46.2%) 10 (20.0%)

Brown 31 (49.2%) 4 (30.8%) 27 (54.0%) 0.140
Black 16 (25.4%) 3 (23.1%) 13 (26.0%)

Marrital status

With a steady partner 29 (46.0%) 6 (46.2%) 23 (46.0%)

Without a steady partner 23 (36.5%) 3(23.1%) 20 (40.0%) 0.290
Widowed 11 (17.5%) 4 (30.8%) 7 (14.0%)

Education

Incomplete elementary education 13 (20.6%) 4 (30.8%) 9 (18.0%)

Complete elementary §ducat10n / Incom- 21 (33.3%) 1 (7.7%) 20 (40.0%)

plete secondary education 0.099
Complete secondary education / Incom- 0 0 o ’
plete higher education 26 (41.3%) 7 (53.8%) 19 (38.0%)

Complete higher education 3 (4.8%) 1 (7.7%) 2 (4.0%)

Dyslipidemia

No 33 (52.4%) 5(38.5%) 28 (56.0%) 0.353
Yes 30 (47.6%) 8 (61.5%) 22 (44.0%)

Obesity

No 59 (93.7%) 10 (76.9%) 49 (98.0%) 0.025
Yes 4 (6.3%) 3 (23.1%) 1 (2.0%)

Smoking

Never 45 (71.4%) 8 (61.5%) 37 (74.0%) 0.541
Stopped more than 1 year ago 9 (14.3%) 2 (15.4%) 7 (14.0%)

Yes 5(7.9%) 2 (15.4%) 3 (6.0%)

Not reported 4 (6.3%) 1 (7.7%) 3 (6.0%)

Alcohol intake

No 51 (81.0%) 11 (84.6%) 40 (80.0%) 1.000
Yes 12 (19.0%) 2 (15.4%) 10 (20.0%)

HAS diagnosis time

10 years or less 13 (20.6%) 4 (30.8%) 9 (18.0%) 0.563
11 to 20 years 24 (38.1%) 5 (38.5%) 19 (38.0%)

21 years or more 26 (41.1%) 4 (30.8%) 22 (44.0%)

Source: research data, 2024.

In the analysis of sociodemographic variables (gen-
der, age, self-declared skin color, marital status, education),
comorbidities (dyslipidemia, obesity), lifestyle habits
(smoking and alcohol consumption), and time since diagno-
sis, regarding knowledge acquired or not acquired after the
educational intervention, there was no significant association
for the first question, “How do you assess your knowledge

about the complications of high blood pressure before and
after the educational intervention?” and the second question,
“How do you assess your knowledge about the relationship
between high blood pressure and CKD before and after the
educational intervention?”.

Considering the variables mentioned above, it was
found that 92.1% of participants rated their knowledge as
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“acquired” after the intervention.

Furthermore, regarding the responses to the Self-As-
sessment Form, Figure 1 shows that in response to the ques-
tion “How would you rate your knowledge about the rela-
tionship between high blood pressure and CKD?”, 24% of
participants responded that they “knew nothing” or ‘“knew
little,” 41% responded that they “knew partially,” and 35%
responded that they “knew a lot” or “knew completely” be-
fore the educational intervention. In contrast, 100% of par-
ticipants responded that they “knew a lot” or “knew com-
pletely” after the educational intervention (p<0.001).

In Figure 1, it can be seen that, in relation to the ques-
tion “How do you assess your knowledge about the compli-
cations of high blood pressure?”, 10% of hypertensive pa-
tients answered “I knew little,” 40% “I knew partially,” and
51% “I knew a lot” or “I knew completely” before the edu-
cational intervention. On the other hand, 100% of partici-
pants marked “I knew quite a lot” or “I knew completely”
after the educational intervention (p<0.001).

How do you rate your knowledge about the
relationship between high blood pressure and
chronic kidney disease?

% e

How do you rate your knowledge of the
complications of high blood pressure?

BEFORE the educational intervention  10% o I .
Frequency (%)

Source: research data, 2024.
Figure 1 — Distribution of responses to the Knowledge
Self-Assessment Form. Niteroi, RJ, Brazil, 2024. (n=63)

ER the educational Intervent o o

DISCUSSION

In the analysis of this study, focusing on resistant hy-
pertensive patients, it was evident that all participants ac-
quired knowledge after the educational intervention regard-
ing the complications of SAH and its relationship with CKD.
Before the intervention, 15 participants (24%) reported being
unaware of this relationship, and 26 (41%) had partial
knowledge.

Regarding the complications of SAH, it was observed
that the majority of the sample (98.4%) demonstrated
knowledge that the disease, when not treated and controlled
properly, can lead to complications. A study conducted with
hypertensive individuals at a health unit in a metropolitan re-
gion in the state of Parand showed that, even after educa-
tional intervention, there was a reduction in the number of
correct answers related to SAH complications on the Hyper-
tension Knowledge-Level Scale (HK-LS), especially regard-
ing the risk of kidney disease!?.

There is scientific evidence, in the use of the Brazilian
version of the HK-LS, which identified that the level of edu-
cation can influence knowledge about hypertension. There-
fore, difficulties in understanding technical terms in the scale
may be associated with the educational level of participants,
suggesting a positive relationship between education and
knowledge about the disease®”. However, in the present
study, the education variable did not show a statistically sig-
nificant association with the scores obtained in the HK-LS.

Based on the application of specific statements from
the HK-LS, it was possible to verify that most participants
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recognized the relationship between SAH and CKD. How-
ever, older individuals demonstrated less knowledge about
this association. Corroborating these findings, a study con-
ducted in Mexico identified a significant association between
age and level of knowledge about hypertension (p=0.01)@V.

In this study, participants with obesity and
dyslipidemia performed worse in responses related to the as-
sociation between SAH and CKD. Although no specific
studies were found on the level of knowledge of this popula-
tion, it should be noted that obesity and dyslipidemia are
strongly related to an increased risk of developing CKD due
to the induction of systemic inflammation, insulin resistance,
increased endothelial pressure, and intraglomerular dysfunc-
tion, contributing to progressive loss of renal function®.

Regarding lifestyle habits, it was observed that most
participants, regardless of their risk for CKD, reported not
using tobacco or alcoholic beverages. The investigation of
the association between lifestyle, glomerular filtration, and
proteinuria highlighted that smoking is related to increased
albuminuria, which is a marker of progressive kidney dam-
age and high blood pressure. Additionally, there is also evi-
dence that high alcohol consumption is associated with a
higher prevalence of albuminuria and worsening renal func-
tion®?,

Scientific studies have shown significant differences
between hypertensive men and women in terms of
knowledge and perception of the risk of developing CKD. A
study conducted in Palestine showed that male patients had
higher scores in preventive practices related to CKD, associ-
ated with higher levels of knowledge and positive attitudes
toward disease prevention. On the other hand, it was found
that women with hypertension are less frequently diagnosed
with CKD and are less likely to be referred to nephrology
services, which may indicate an underestimation of risk or
less awareness of the severity of the condition®*2%,

In addition, sociocultural factors, such as gender roles
and occupational status, may influence the prevalence of
CKD, affecting men and women differently. These dispari-
ties highlight the importance of educational and preventive
strategies that consider gender specificities, aiming to im-
prove knowledge about the risks of CKD among hyperten-
sive individuals and promote more equitable and effective
interventions®®).

There are differences in the level of knowledge about
the risk of developing CKD among hypertensive individuals
of different ethnicities. For example, self-declared black in-
dividuals tend to have less access to health services and a
lower chance of early diagnosis, which can compromise their
perception of the risks of CKD. In addition, this group has a
higher prevalence of chronic conditions, such as high blood
pressure, which increases vulnerability to the progression of
CKD. Socioeconomic factors, such as lower education, in-
come, and limited access to health information, contribute to
these inequalities®?.

Findings in the literature indicate that marital status
may influence how hypertensive individuals perceive and
manage their risk of developing CKD. In a study conducted
at a university hospital in Brazil, a higher proportion of hy-
pertensive individuals with CKD were found to be living
with a partner, although no statistically significant associa-
tion was found between marital status and level of
knowledge about the disease. These results suggest that, alt-
hough the social support provided by a partner may promote
adherence to treatment, other factors, such as access to infor-
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mation and the relational context, seem to be more decisive
in raising awareness about the risks of CKD!527,

Regarding the time of diagnosis of SAH, there is a
risk of developing CKD. In the literature, it has been shown
that prolonged duration of uncontrolled hypertension signif-
icantly increases cumulative kidney damage due to constant
hemodynamic overload in the renal glomeruli. Over time,
this high pressure promotes irreversible structural changes,
such as glomerular sclerosis and reduced glomerular filtra-
tion, contributing to the progression of CKD!%).

In people with hypertension for more than 10 years,
there is a higher prevalence of microalbuminuria, an early
marker of kidney damage. This relationship is exacerbated
by the presence of other risk factors, such as diabetes and
obesity. However, the duration of exposure to high blood
pressure is one of the main determinants of renal decline. In
the present study, it was observed that the majority of the
population at risk for CKD had been diagnosed with SAH
for more than 21 years®".

Furthermore, the relationship between the time of di-
agnosis of hypertension and the risk of progression to end-
stage renal disease (ESRD) in individuals with more than 20
years of hypertension diagnosis showed a 1.8 times higher
risk of disease progression compared to those with less than
five years. This effect was more pronounced in patients who
did not adhere to treatment or had significant variations in
blood pressure over time. The study reinforces that the dura-
tion of exposure to hypertension plays a critical role in renal
restriction, highlighting the importance of specific and sus-
tained blood pressure control at all stages of hypertension®.

Despite similar results, a study conducted at a health
unit in Parand pointed to a reduction in the number of correct
answers on items of the HK-LS scale related to complica-
tions of SAH, even after educational intervention®?. The lit-
erature highlights the role of health education in treatment
adherence and the adoption of healthy habits, with signifi-
cant clinical benefits®®.

Evidence shows that educational actions conducted
by nurses, especially on an individualized basis, have a pos-
itive impact on controlling systolic and diastolic blood pres-
sure, in addition to contributing to the prevention of comor-
bidities, hospitalizations, and deaths!>39,

When based on active listening, dialogue, and the use
of technology, they can significantly contribute to increasing

REFERENCES

1. Bohlke M. Kidney failure of unknown cause: a call to
admit our uncertainty. J Bras Nefrol. 2023;45(3):382-
383. https://doi.org/10.1590/2175-8239-JBN-2022-0
134en

2. Stevens PE, Ahmed SB, Carrero JJ, Foster B, Francis
A, Hall RK, et al. KDIGO 2024 Clinical Practice
Guideline for the Evaluation and Management of
Chronic Kidney Disease. Kidney Int. 2024;105(4):S1
17-S314. https://doi.org/10.1016/j.kint.2023.10.018

3. Amatneeks TM, Hamdan AC. Montreal Cognitive
Assessment for cognitive assessment in chronic
kidney disease: a systematic review. J Bras Nefrol.
2019;41(1):112-123. https://doi.org/10.1590/2175-8
239-JBN-2018-0086

4. Barroso WKS, Rodrigues CIS, Bortolotto LA, Mota-
Gomes MA, Branddao AA, Feitosa AD de M, et al.
Brazilian Guidelines of Hypertension — 2020. Arq

ANALYSIS OF RESISTANT HYPERTENSIVE PATIENTS' KNOWLEDGE ABOUT THE RISK OF KIDNEY DISEASE DURING EDUCATIONAL INTERVENTION

patients' knowledge and awareness of the care needed to
avoid renal complications. Such strategies are even more ef-
fective when developed using participatory methodologies,
such as action research, which values local knowledge and
encourages people to take the lead®V.

It should be noted that health literacy comprises, as
an area of knowledge, “education” and the literacy process;
and “health” focused on health promotion and disease pre-
vention®?. Nursing skills such as assertive communication,
health education, promotion of treatment adherence, and
safety are essential issues for “effective health literacy in
health management” @V,

Among the limitations of the study, it was identified
that the cross-sectional design, with an intentional, non-prob-
abilistic sample, requires caution and does not allow for the
generalization of results. Therefore, future studies with dif-
ferent research designs are suggested. In addition, research-
ers had difficulty contacting eligible participants by tele-
phone due to unanswered calls, non-existent numbers, and
changes in contact numbers.

CONCLUSION

The study showed that knowledge before and after the
educational intervention, especially regarding issues related
to the complications of hypertension and its association with
the risk of developing kidney disease, had a high percentage
of correct answers (79.4%) for the entire sample.

Thus, it can be concluded that the educational inter-
vention was a potential strategy for strengthening the
knowledge of hypertensive individuals about the renal risks
resulting from SAH, standing out as a potential tool to sup-
port health education actions in the field of health.

CONFLICT OF INTEREST

The authors declare that there is no conflict of inter-
est.

FUNDING

This study was financed in part by the Coordenacao
de Aperfeicoamento de Pessoal de Nivel Superior — Brasil
(CAPES) — Finance Code 001.

Bras Cardiol. 2021;116(3):516-658. https://doi.org/1
0.36660/abc.20201238

5. Brasil. Ministério da Satude. Vigitel Brasil 2023:
vigilancia de fatores de risco e protegdo para doengas
cronicas por inquérito telefonico [Internet]. Brasilia:
Ministério da Saude; 2023 [cited 2025 Apr 23].
Available from: https://bvsms.saude.gov.br/bvs/publi
cacoes/vigitel brasil 2023.pdf

6. Richardson C, Battle SJ, DiPette DJ. Population-
based approaches to increase hypertension control: an
urgent need. Hypertens Res. 2025;48:1195-1197.
https://doi.org/10.1038/s41440-024-02022-w

7. Carey RM, Calhoun DA, Bakris GL, Brook RD,
Daugherty SL, Dennison-Himmelfarb CR, et al.
Resistant hypertension: detection, evaluation, and
management: a scientific statement from the
American Heart Association. Hypertension. 2018;72

Online Braz J Nurs. 2025;24:¢20256872 | 6


https://doi.org/10.1590/2175-8239-JBN-2022-0134en
https://doi.org/10.1590/2175-8239-JBN-2022-0134en
https://doi.org/10.1016/j.kint.2023.10.018
https://doi.org/10.1590/2175-8239-JBN-2018-0086
https://doi.org/10.1590/2175-8239-JBN-2018-0086
https://doi.org/10.36660/abc.20201238
https://doi.org/10.36660/abc.20201238
https://bvsms.saude.gov.br/bvs/publicacoes/vigitel_brasil_2023.pdf
https://bvsms.saude.gov.br/bvs/publicacoes/vigitel_brasil_2023.pdf
https://doi.org/10.1038/s41440-024-02022-w

ANALYSIS OF RESISTANT HYPERTENSIVE PATIENTS' KNOWLEDGE ABOUT THE RISK OF KIDNEY DISEASE DURING EDUCATIONAL INTERVENTION

Guimardes AO, Correia DMS, Gismondi RA

(5):¢53-e90. https://doi.org/10.1161/HYP.00000000
00000084

8. SaJS de, Santana MDO, Santos MG dos, Benedito JC
de S, Teston EF. Educational technologies used to
promote self-care for people with diabetes mellitus:
integrative review. Rev Bras Enferm. 2023;76(Suppl
4):¢20230049. https://doi.org/10.1590/0034-7167-20
23-0049

9. Torres L de SS, Aratjo AHM, Saraiva BC, Silva
AXM da, Rodrigues W de A, Lopes AS, et al. A
importancia da educacdo em satde para hipertensos
na estratégia saude da familia. Braz. J. Implantol.
Health Sciences. 2024;6(5):347-355. https://doi.org/1
0.36557/2674-8169.2024v6n5p347-355

10. Carvalho KM de, Backes MTS, Fernandes VMB,
Santos EKA dos, Collago VS, Will SF, et al. Use of
information and communication technologies by
pregnant women for their empowerment in the
parturium-puerperal process. Texto & contexto
enferm. 2024;33:¢20230278. https://doi.org/10.1590/
1980-265X-TCE-2023-0278en

11.Mendes R de S, Anunciagao KCO dos S, Fonseca BS,
Silva JA da, Salvador PTC de O. Uso de estratégias
inovadoras no ensino da Saude Coletiva nas
graduacdes da area da Satde: uma revisdo de escopo.
Interface (Botucatu). 2024;28:¢230225. https://doi.or
g/10.1590/interface.230225

12. Falcdo LM, Guedes MVC, Borges JWP, Silva GRF
da. Educational intervention performed by nurses for
blood pressure control: a systematic review with
meta-analysis. Rev Lat Am Enfermagem. 2023;
31:¢3929. https://doi.org/10.1590/1518-8345.6648.3
930

13. Kiichler ML, Mantovani M de F, Paes RG, Paz VP,
Gribner FC, Silva EC de S. Remote educational
interventions for the literacy of adults with arterial
hypertension in primary care. Ciénc. cuid. saude.
2022;21:¢61813. https://doi.org/10.4025/ciencuidsau
de.v21i0.61813

14. Coelho ACL, Brasileiro TSA, Silva IBR da. O uso da
pesquisa-agdo como metodologia em pesquisas da
saude. Rev. Ensino Ciénc. Humanid. [Internet]. 2021
[cited 2025 Apr 27];5(1):517-536. Available from:
https://periodicos.ufam.edu.br/index.php/rech/article
/view/8523

15. Albuquerque ACRM de M, Pinto GN, Pereira GA,
Silva LF, Fontenele TAS, Oliveira JGR de, et al.
Population knowledge on chronic kidney disease, its
risk factors and means of prevention: a population-
based study in Fortaleza, Ceara, Brazil. J Bras Nefrol.
2023;45(2):144-151. https://doi.org/10.1590/2175-8
239-JBN-2022-0017en

16. Arantes RKM, Salvagioni DAJ, Araujo JP, Roecker S.
Educacdo que produz saude: atuacdo da enfermagem
em grupo de hipertensos. Rev. enferm. UFSM. 2015;5
(2):213-223. https://doi.org/10.5902/2179769213472

17. Pereira TM, Silva LMS da, Dias MS de A, Monteiro
LD, Silva MRF da, Alencar OM de. Temporal trend
of leprosy in a region of high endemicity in the
Brazilian Northeast. Rev Bras Enferm. 2019;72(5):
1356-1362. https://doi.org/10.1590/0034-7167-2018-
0682

18. Malta M, Cardoso LO, Bastos FI, Magnanini MMF,
Silva CMFP da. STROBE initiative: guidelines on

reporting observational studies. Rev Saude Publica.
2010;44(3):559-565. https://doi.org/10.1590/S0034-
89102010000300021

19. Arthur JP, Mantovani M de F, Ferraz MIR, Mattei
AT, Kalinke LP, Corpolato R de C. Translation and
cross-cultural adaptation of the Hypertension
Knowledge-Level Scale for use in Brazil. Rev Lat
Am Enfermagem. 2018;26:¢3073. https://doi.org/10.
1590/1518-8345.2832.3073

20. Hereibi MJ, Arthur JP, Mantovani M de F, Mattei AT,
Viante WIM, Bortolato-Major C. Construct validity
and reliability of the Brazilian version of Hypertension
Knowledge-Level Scale. Rev Gaucha Enferm. 2021;
42:¢20190429. https://doi.org/10.1590/1983-1447.202
1.20190429

21.Silva IC da, Nogueira MR do N, Cavalcante TF,
Felipe GF, Morais HCC, Moreira RP, et al. Health
literacy and adherence to the pharmacological
treatment by people with arterial hypertension. Rev
Bras Enferm. 2022;75(6):¢20220008. https://doi.org/
10.1590/0034-7167-2022-0008

22.Chen DQ, Guo Y, Li X, Zhang GQ, Li P. Small
molecules as modulators of regulated cell death
against ischemia/reperfusion injury. Med Res Rev.
2022;42(6):2067-2101. https://doi.org/10.1002/med.
21917

23. Aguiar LK de, Prado RR, Gazzinelli A, Malta DC.
Factors associated with chronic kidney disease:
epidemiological survey of the National Health
Survey. Rev Bras Epidemiol. 2020;23:¢200044.
https://doi.org/10.1590/1980-549720200044

24.Sa’adeh HH, Darwazeh RN, Khalil AA, Zyoud SH.
Knowledge, attitudes and practices of hypertensive
patients towards prevention and early detection of
chronic kidney disease: a cross sectional study from
Palestine. Clin Hypertens. 2018;24(1):6. https://doi.
org/10.1186/s40885-018-0091-7

25.Mayne KJ, Sullivan MK, Lees JS. Sex and gender
differences in the management of chronic kidney
disease and hypertension. ] Hum Hypertens. 2023;37
(8):649-653. https://doi.org/10.1038/s41371-023-008
43-9

26. Vosters TG, Kingma FM, Stel VS, Jager KJ, van
Ittersum FJ, van den Born BJH, et al. The association
and contribution of gender-related characteristics to
prevalent chronic kidney disease in women and men
in a multi-ethnic population - The HELIUS study.
BMC Public Health. 2025;25(1):853. https://doi.org/
10.1186/s12889-025-22112-9

27.Burnier M, Damianaki A. Hypertension as
Cardiovascular Risk Factor in Chronic Kidney
Disease. Circ Res. 2023;132(8):1050-1063. https://
doi.org/10.1161/CIRCRESAHA.122.321762

28.Carvalho TR, Ribeiro LC. Associagdo entre
letramento funcional em saude e adesdo ao tratamento
medicamentoso da Hipertensdo Arterial Sistémica na
atengdo primaria a saude. Rev. APS. 2020;23(4):734-
749. https://doi.org/10.34019/1809-8363.2020.v23.1
6894

29. Gama DM, Corcini LMC da S, Schimith MD, Badke
MR, Palha PF, Weiller TH, et al. Tecnologias
educacionais validadas para a educagao em saude de
pessoas com diabetes mellitus: revisdo integrativa.
Res Soc Dev. 2022;11(4):e37311427443. https://doi.

Online Braz J Nurs. 2025;24:¢20256872 | 7


https://doi.org/10.1161/HYP.0000000000000084
https://doi.org/10.1161/HYP.0000000000000084
https://doi.org/10.1590/0034-7167-2023-0049
https://doi.org/10.1590/0034-7167-2023-0049
https://doi.org/10.36557/2674-8169.2024v6n5p347-355
https://doi.org/10.36557/2674-8169.2024v6n5p347-355
https://doi.org/10.1590/1980-265X-TCE-2023-0278en
https://doi.org/10.1590/1980-265X-TCE-2023-0278en
https://doi.org/10.1590/interface.230225
https://doi.org/10.1590/interface.230225
https://doi.org/10.1590/1518-8345.6648.3930
https://doi.org/10.1590/1518-8345.6648.3930
https://doi.org/10.4025/ciencuidsaude.v21i0.61813
https://doi.org/10.4025/ciencuidsaude.v21i0.61813
https://periodicos.ufam.edu.br/index.php/rech/article/view/8523
https://periodicos.ufam.edu.br/index.php/rech/article/view/8523
https://doi.org/10.1590/2175-8239-JBN-2022-0017en
https://doi.org/10.1590/2175-8239-JBN-2022-0017en
https://doi.org/10.5902/2179769213472
https://doi.org/10.1590/0034-7167-2018-0682
https://doi.org/10.1590/0034-7167-2018-0682
https://doi.org/10.1590/S0034-89102010000300021
https://doi.org/10.1590/S0034-89102010000300021
https://doi.org/10.1590/1518-8345.2832.3073
https://doi.org/10.1590/1518-8345.2832.3073
https://doi.org/10.1590/1983-1447.2021.20190429
https://doi.org/10.1590/1983-1447.2021.20190429
https://doi.org/10.1590/0034-7167-2022-0008
https://doi.org/10.1590/0034-7167-2022-0008
https://doi.org/10.1002/med.21917
https://doi.org/10.1002/med.21917
https://doi.org/10.1590/1980-549720200044
https://doi.org/10.1186/s40885-018-0091-7
https://doi.org/10.1186/s40885-018-0091-7
https://doi.org/10.1038/s41371-023-00843-9
https://doi.org/10.1038/s41371-023-00843-9
https://doi.org/10.1186/s12889-025-22112-9
https://doi.org/10.1186/s12889-025-22112-9
https://doi.org/10.1161/CIRCRESAHA.122.321762
https://doi.org/10.1161/CIRCRESAHA.122.321762
https://doi.org/10.34019/1809-8363.2020.v23.16894
https://doi.org/10.34019/1809-8363.2020.v23.16894
https://doi.org/10.33448/rsd-v11i4.27443

ANALYSIS OF RESISTANT HYPERTENSIVE PATIENTS' KNOWLEDGE ABOUT THE RISK OF KIDNEY DISEASE DURING EDUCATIONAL INTERVENTION
Guimardes AO, Correia DMS, Gismondi RA

org/10.33448/rsd-v11i4.27443 knowledge about arterial hypertension. Rev Esc
30. Silva GF da, Magalhdes PSF, Silva Junior VR, Moreira Enferm USP. 2010;44(2):488-496. https://doi.org/10.

TMM. Adherence to antihypertensive treatment and 1590/S0080-62342010000200035

occurrence of Metabolic Syndrome. Esc. Anna Nery 32. Guimaraes CCV, Santos MR dos, Velasque L de S,

Rev. Enferm. 2021;25(2):¢20200213. https://doi.org/1 Alencar MS de M. Promoting literacy in health: a

0.1590/2177-9465-EAN-2020-0213 reflection on health management. Online Braz J Nurs.
31.Silva SSBE da, Colésimo FC, Pierin AMG. The 2024;22(Suppl 2):¢20246716. https://doi.org/10.176

effect of educational interventions on nursing team 65/1676-4285.20246716

AUTHORSHIP CONTRIBUTIONS

Study conception: Guimaraes AO, Correia DMS.

Data acquisition: Guimaraes AO, Correia DMS.

Data analysis: Guimaraes AO, Correia DMS, Gismondi RA.

Data interpretation: Guimaraes AO, Correia DMS, Gismondi RA.

All authors are responsible for drafting the manuscript, critically revising its intellectual content for the final published version,
and ensuring the study’s accuracy and integrity with regard to ethical, legal, and scientific aspects.

@ Copyright © 2025 Online Brazilian Journal of Nursing
@ This is an Open Access article distributed under the terms of the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Online Braz J Nurs. 2025;24:¢20256872 | 8


https://doi.org/10.33448/rsd-v11i4.27443
https://doi.org/10.1590/2177-9465-EAN-2020-0213
https://doi.org/10.1590/2177-9465-EAN-2020-0213
https://doi.org/10.1590/S0080-62342010000200035
https://doi.org/10.1590/S0080-62342010000200035
https://doi.org/10.17665/1676-4285.20246716
https://doi.org/10.17665/1676-4285.20246716

