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Theme: Care Processes and Practices

Contributions to the Discipline of Nursing: This study contributes 
with scientific evidence that can assist in new research on HL and 
knowledge of cardiovascular disease, directed at changing behav-
ior and improving quality of life after cardiac surgery. It highlights 
the importance of using these tools to assist and minimize the diffi-
culties of home care after cardiac surgery. Nursing must, therefore, 
recognize the levels of HL and knowledge of the disease as to estab-
lish guidelines and build intervention plans to help reduce the risk of 
complications and hospital readmissions.
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Abstract

Introduction: This study aimed to identify the challenges faced after 
cardiac surgery and the factors that influence therapeutic adherence 
through the use of mixed methods associated with health literacy (HL) 
and coronary artery disease (CAD) knowledge. Objective: To assess 
the disease knowledge and HL in patients who underwent coronary 
artery bypass grafting (CABG) post-myocardial infarction, and identi-
fy the challenges experienced during cardiac rehabilitation. Method: A 
convergent parallel mixed-methods study was conducted in southern 
Brazil with 24 patients aged ≥18 years. Quantitative data were collect-
ed using the Coronary Artery Disease Education Questionnaire Short 
Version (CADE-Q SV) and the Eight-Item Health Literacy Assessment 
Tool (HLAT-8). Data were analyzed with descriptive and inferential sta-
tistics. The qualitative data was obtained through semi-structured in-
terviews and analyzed using the IRAMUTEQ® software. Results: Most 
participants demonstrated unsatisfactory HL (58.3 %) and acceptable 
disease knowledge (54.1 %). The qualitative analysis identified three 
categories: Feelings experienced during the surgical process and reha-
bilitation; (mis)guidance and (mis)information related to care; and daily 
life transformed by the surgical procedure. Data integration revealed 
divergences and convergences when regarding knowledge, lifestyle 
changes, and risk factors. Conclusion: HL and disease knowledge were 
insufficient. The main challenge in rehabilitation is the lack of under-
standing of healthcare guidelines to support lifestyle changes.

Keywords (Source: DeCS)
Health literacy; adult health; cardiovascular disease; nursing; 
myocardial ischemia; myocardium revascularization.
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Alfabetización en salud, conocimiento de la 
enfermedad y desafíos después de una cirugía 
cardiaca: un estudio de método mixto*

Resumen

Introducción: el objetivo de este estudio fue identificar los desa-
fíos que se surgen después de una cirugía cardiaca y los factores 
que influyen en la adherencia al tratamiento terapéutico, haciendo 
uso de métodos mixtos asociados con alfabetización en salud y el 
conocimiento sobre la enfermedad de las arterias coronarias (EAC). 
Objetivo: evaluar el conocimiento y la alfabetización en salud de los 
pacientes sometidos a una cirugía de revascularización miocárdica 
o bypass coronario luego de un infarto al miocardio, e identificar 
los desafíos durante la rehabilitación cardiaca. Método: se realizó 
un estudio de diseño paralelo convergente al sur de Brasil con 24 
pacientes de ≥18 años. La información cuantitativa se recolectó 
usando el Cuestionario de Educación de la Enfermedad de Arterías 
Coronarias – versión corta (CAE-Q SV, por sus siglas en inglés) y la 
Herramienta de ocho Ítems para Evaluar la Alfabetización en Salud 
(HLAT-8, por sus siglas en inglés). Los datos fueron analizados, a tra-
vés de estadísticas descriptivas e inferenciales. La información cua-
litativa se obtuvo por medio de una entrevista semiestructurada y 
analizada usando el software IRAMUTEQ®. Resultados: La mayoría 
de los participantes demostraron una alfabetización en salud insa-
tisfactoria (58,3 %) y un conocimiento de la enfermedad aceptable 
(54,1 %). El análisis cualitativo identificó tres categorías: sentimien-
tos durante el procedimiento quirúrgico y la rehabilitación; (mal)
acompañamiento y (des)información en relación con el cuidado, y 
transformación de la vida diaria por el procedimiento quirúrgico. La 
integración de los datos reveló divergencias y convergencias frente 
al conocimiento, los cambios en el estilo de vida y los factores de 
riesgo. Conclusiones: La alfabetización en salud y el conocimiento 
de la enfermedad fueron insuficientes. El mayor reto en la rehabili-
tación es la falta de comprensión de los lineamientos en salud para 
apoyar los cambios en el estilo de vida.

Palabras clave (Fuente: DeCS)
Alfabetización en salud; salud del adulto; enfermedad 
cardiovascular; Enfermería; isquemia miocárdica; 
revascularización del miocardio.

* El artículo se deriva de la tesis doctoral: El/la enfermero/a y la alfabetización en salud y la alfabetización en salud 
y la autogestión del cuidado para personas después de una cirugía cardiaca [recurso electrónico]: un estudio de 
métodos mixtos. Tesis (doctoral) – Programa de postgrado en enfermería. Sector de las Ciencias de la Salud, Uni-
versidad Federal de Paraná, Curitiba, 2023. Informamos que está tesis no está disponible para consulta. El acceso 
de consulta será otorgado el 31 de diembre de 2024.
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Resumo

Introdução: O objetivo deste estudo foi identificar os desafios 
que surgem após a cirurgia cardíaca e os fatores que influenciam 
a adesão ao tratamento terapêutico, utilizando métodos mistos 
associados ao letramento em saúde e ao conhecimento sobre a 
doença arterial coronariana (DAC). Objetivo: avaliar o conheci-
mento e o letramento em saúde de pacientes submetidos à cirur-
gia de revascularização do miocárdio ou by-pass coronário após 
infarto do miocárdio e identificar desafios durante a reabilitação 
cardíaca. Materiais e método: Realizou-se um estudo de método 
misto, do tipo convergente paralelo, no Sul do Brasil, com 24 pa-
cientes de ≥18 anos. As informações quantitativas foram coletadas 
por meio do Questionário de Educação em Doença Arterial Coro-
nariana — versão curta (CAE-Q SV, sigla em inglês) e da Ferramenta 
de oito itens para avaliar o letramento em saúde (HLAT-8, sigla em 
inglês). Os dados foram analisados mediante estatística descritiva 
e inferencial. As informações qualitativas foram obtidas por meio 
de entrevista semiestruturada e analisadas por meio do software 
IRAMUTEQ®. Resultados: A maioria dos participantes demons-
trou letramento em saúde insatisfatório (58,3 %) e conhecimento 
aceitável sobre a doença (54,1 %). A análise qualitativa identificou 
três categorias: sentimentos durante o procedimento cirúrgico e 
reabilitação; (des)acompanhamento e (des)informação em relação 
ao cuidado; e transformação da vida diária devido ao procedimen-
to cirúrgico. A integração dos dados revelou divergências e conver-
gências quanto ao conhecimento, às mudanças no estilo de vida e 
a fatores de risco. Conclusões: O letramento em saúde e o conhe-
cimento da doença foram insuficientes. O maior desafio na reabili-
tação é a falta de compreensão das diretrizes de saúde para apoiar 
as mudanças no estilo de vida.

Palavras-chave (Fonte DeCS)
Alfabetização em saúde; saúde do adulto; doença 
cardiovascular; Enfermagem; isquemia miocárdica; 
revascularização do miocárdio.

Letramento em saúde, conhecimento da doença 
e desafios após a cirurgia cardíaca: um estudo de 
método misto*

* Este artigo é derivado da tese de doutorado “O/a enfermeiro/a e o letramento em saúde e o letramento em saú-
de e a autogestão do cuidado para pessoas após a cirurgia cardíaca [recurso eletrônico]: um estudo de métodos 
mistos”, no âmbito do Programa de Pós-Graduação em Enfermagem da Universidade Federal do Paraná, Curitiba, 
em 2023. Informamos que esta tese não se encontra disponível para consulta.
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Introduction

Noncommunicable diseases (NCDs) accounted for seven of the ten 
leading causes of global mortality between 2000 and 2019, with a 
predominance of cardiovascular diseases, respiratory conditions, 
and neonatal disorders. Among these, ischemic heart disease was 
the leading cause, responsible for 16 % of deaths, with an increase of 
more than two million deaths during the analyzed period (1).

In Brazil, the national epidemiological profile reflects this scenario, 
where cardiovascular diseases (CVDs) have been the leading cause 
of death. Between 1990 and 2019, ischemic heart disease (IHD) re-
mained the primary cause of mortality, the most prevalent condi-
tion was acute myocardial infarction (AMI) (2).

Early diagnosis is crucial to guide patients toward the most appro-
priate therapeutic approach, which range from minimally invasive 
procedures, such as cardiac catheterization and/or angioplasty, to 
more complex and highly invasive interventions, such as coronary 
artery bypass grafting (CABG) (3).

CABG is a highly invasive open-heart surgery that  entails greater 
tissue trauma, longer hospitalization, and a more demanding reha-
bilitation process, requiring structured pre- and postoperative care 
to optimize outcomes (3). It aims to restore the heart’s functional 
capacity and reduce symptoms by optimizing blood perfusion to 
the myocardium (4) and is indicated when there is no possibility of 
clinical treatment or less invasive techniques, such as MICS-CABG, 
TMR, or PMR (5). This surgical experience triggers intense emotion-
al responses, which are characterized by fear of the disease pro-
gressing, uncertainty, and psychological distress, which affect both 
patients and their families throughout the perioperative period.

In the postoperative phase, individuals undergoing CABG may ex-
perience feelings of restlessness, fear, vulnerability, and insecurity, 
with difficulties to adapt upon returning home (6). Moreover, the 
system of beliefs and values acquired throughout life can interfere 
with the recovery process.

Adequate access to health information enhances knowledge and 
strengthens skills essential for postoperative self-care, thus pro-
moting the adoption of behaviors that facilitate lifestyle modifica-
tions. Participation in structured educational interventions, such as 
cardiac rehabilitation programs, has demonstrated to significantly 
improve patients’ understanding of surgical wound care, manage-
ment of postoperative complications, and adjustment to the chal-
lenges imposed by cardiac surgery (7).

It is necessary to link actions aimed at promoting health and pre-
venting complications in patients undergoing CABG to facilitate 
their recovery. Therefore, the identification of aspects related to 
disease knowledge and understanding of behaviors related to their 



He
al

th
 L

ite
ra

cy
, D

is
ea

se
 K

no
w

le
dg

e 
an

d 
Ch

al
le

ng
es

 E
xp

er
ie

nc
ed

 A
ft

er
 C

ar
di

ac
 S

ur
ge

ry
: A

 M
ix

ed
 M

et
ho

d 
St

ud
y

7

health and illness, understood as health literacy (HL), are neces-
sary to improve quality of life and help in the elaboration of ways 
to prevent or early detect complications (8).

HL is defined as a set of skills developed by searching, under-
standing, and coding health information for incorporation and 
appropriate daily decision-making, using a three-dimensional 
approach: Functional literacy (skills to read and write); interac-
tive literacy (understanding of information and meanings of dif-
ferent forms of communication, as well as its applicability in the 
execution of daily tasks); and critical literacy (ability to critically 
analyze the information received) (9-10).

Faced with the complexity of analyzing HL, disease knowledge 
and the challenges of the rehabilitation process for this profile 
of patients, it was proposed to conduct a mixed-methods study 
(11). This method allows answering the research problem with 
a broad approach since its purpose is to obtain different and 
complementary data on the same topic, in addition to allowing 
triangulation between quantitative and qualitative methods. 
Therefore, it possible to directly compare quantitative statistical 
results with qualitative findings and development a more com-
plete understanding of the subject under analysis.

Thus, the following research questions emerged: Is there a re-
lationship between knowledge of disease and HL in the late 
postoperative period of cardiac surgery due to infarction? What 
are the challenges experienced during the cardiac rehabilitation 
process? This research aimed to analyze disease knowledge and 
HL in the late postoperative period of cardiac surgery due to in-
farction, as well as to recognize the challenges experienced in 
the rehabilitation process.

Method

Study Design

This is a mixed-method and convergent parallel study (11). Both 
phases received the same weight, being defined as QUAN + 
QUAL, and theoretical interpretation was implicit (12). This 
methodology allows the combination of quantitative and quali-
tative results in a new structure, with the potential of generating 
unique insights into the phenomena under study (13). Quanti-
tative and qualitative data were collected simultaneously, and 
then compared to determine convergences or differences (11). 
Explanations of the phenomenon and recommendations based 
on accumulated evidence generated by this study, combined 
with the literature, are presented in the discussion section (14).

Several data integration points were described. First, all the 
quantitative data from the total sample of participants were pre-
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sented. Second, all participants were interviewed aiming at the qual-
itative objective. Both data sets were analyzed together to answer 
the comprehensive, mixed-methods research question. The inte-
gration of quantitative and qualitative elements can improve the 
quality of a mixed-methods study and, therefore, generate import-
ant evidence for improving services, health, and public systems (15).

The quantitative stage was conducted with the help of the Strength-
ening the Reporting of Observational Studies in Epidemiology 
guidelines (16). The qualitative step was analytical-descriptive and 
was guided by the Consolidated Criteria for Reporting Qualitative 
Research (17). As for the mixed method, the Mixed Methods Apprais-
al Tool (18), translated into Brazilian Portuguese, was the instrument 
that helped in methodological rigor analysis.

Setting and Study Period

The study was conducted in the participants’ homes in the Western 
Paraná mesoregion, Brazil. Data collection occurred between De-
cember 2020 and April 2021, during the COVID-19 pandemic.

Population and Selection Criteria

The eligible population consisted of 44 patients who had AMI and 
underwent CABG in a referral hospital in cardiology in western 
Paraná, Brazil. They were identified by analyzing the medical re-
cords of surgeries performed in the final half of 2019.

Patients affected by AMI and submitted to CABG, aged ≥18 years, 
and who reached the minimum score in the Mini-Mental State Ex-
amination (being 13 points for non-literates and 18 points for low 
and medium education) were included.

Thus, 20 patients were excluded: the address of 10 of them was not 
found, five died, three had inability to communicate, reported by a 
family member, and two refused because of the COVID-19 pandem-
ic. A total of 24 patients composed the study sample.

Data Collection Procedures

Participants were identified through hospital records and invited 
by telephone. After consent, quantitative data was collected via the 
Strengthening the Reporting of Observational Studies in Epidemiol-
ogy guidelines and qualitative data via semi-structured interviews, 
which lasted approximately 60 minutes. Participants validated their 
responses, and educational guidance was provided.

Instruments

Data collection used a sociodemographic and clinical questionnaire, 
the Coronary Artery Disease Education Questionnaire Short Ver-
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sion (CADE-Q SV) (19) for disease knowledge, and the Eight-Item 
Health Literacy Assessment Tool (HLAT-8) (20) for health litera-
cy. Semi-structured interviews addressed perceptions, difficul-
ties, received guidance, and post-surgical follow-up.

Data Treatment and Analysis

Quantitative data were transcribed into Microsoft Excel 365®, 
verified, and exported to SPSS 20.0® and R for statistical analysis 
(21). Descriptive analysis included averages, medians, standard 
deviations, percentiles (25 % and 75 %) for quantitative variables, 
and absolute and relative frequencies for qualitative variables.

Then, quantitative data compliance, regarding normal distri-
bution, was verified using the Shapiro-Wilk test to define the 
statistical approach. Variables with a normal distribution were 
submitted to the paired t-test, and those that did not present a 
normal distribution were submitted to the Wilcoxon test.

Comparison of the sociodemographic categories with CADE-Q 
SV and HLAT-8 scores was performed using the student’s t-Test 
or one-way ANOVA, as appropriate. Tests were considered sig-
nificant when p <0.05. For variables in which the ANOVA indicat-
ed statistical significance (specifically marital status in relation to 
CADE-Q SV), a post-hoc analysis was performed using Tukey’s 
test. This analysis revealed a statistically significant difference 
between the “married” and “divorced” groups (p = 0.016), while 
the other comparisons did not reach statistical significance.

Qualitative data were analyzed through content analysis of 
statements (12): pre-analysis, coding, treatment of results and 
interpretation. In the first stage, statements were read and tran-
scribed in full, then organized and transformed into text units 
for the corpus construction and insertion into the Interface de 
R Pourles Analyzes Multidimensionnelles de Textes et de Ques-
tionnaires (IRAMUTEQ_0.6-alpha3®) software.

In the second stage, the material was explored and codified. 
Statements were detached from the text into smaller categories, 
allowing us to identify the most relevant properties of the con-
tent. The categories identified were named using the software.

In the third stage of the qualitative analysis, the statements in-
serted in the software were interpreted and analyzed through si-
militude. The objective was to expand the meanings of the codes 
and themes found beyond initial representation. Data interpre-
tation and understanding were based on the literature.

Through the elaboration of joint displays quantitative and quali-
tative data were integrated, aiming at an in-depth interpretation 
between the data from the two approaches. This strategy made 
it possible to identify divergences and convergences between 
quantitative and qualitative data.
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Ethical Considerations

The study was approved by the Research Ethics Committee of the 
State of Paraná (Approval No. 4,884,686). All participants signed 
the Informed Consent Form, following Resolution No. 466/2012 of 
the Brazilian National Health Council.

Results

Quantitative phase

From the 24 participants, 75 % (n=18) were male. The average age 
was 59.6±6.6 years and 58.3 % (n=14) had studied for <9 years. The 
self-declared average family income was R$2,996.1 (US$599.2). 
The chronic disease that prevailed was hypertension (54 %; n=13), 
followed by diabetes mellitus (DM), associated with hypertension 
(21 %; n=5), as shown in Table 1.

Table 1. Sociodemographic and Clinical Characterization of Participants from the Western Paraná Mesoregion, 
Brazil, 2023 (n=24)

Variable

Age - M±SD 59.6±6.6

Per-Person Income - M±SD R$2,996.1±2,707.4

Sex- n (%)
Female 6 (25)

Male 18 (75)

Marital Status - n (%)

Single 2 (8.3)

Married 18 (75)

Widowed 1 (4.2)

Divorced 3 (12.5)

Number of Children- n (%)
1 to 3 14 (58.3)

More than 3 10 (41.7)

Education - n (%)

<9 years 14 (58.3)

>12 years 4 (16.7)

9 to 12 years 6 (25)

Occupation - n (%)

Retired 7 (29.2)

Paid activity 7 (29.2)

Sick pay 7 (29.2)

Unemployed 2 (8.3)

Housewife 1 (4.1)

Hypertension - n (%)
Yes 18 (75)

No 6 (25)
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Variable

Age - M±SD 59.6±6.6

Diabetes - n (%)
Yes 7 (29.2)

No 17 (70.8)

Hypertension and Diabetes - n (%)

Hypertension and diabetes 5 (20.8)

One of two 15 (62.5)

Neither 4 (16.7)

Smoking - n (%)
Yes 9 (37.5)

No 15 (62.5)

Physical Activity - n (%)
Yes 12 (50)

No 12 (50)

Medications - n (%)

Do not use 6 (25)

1 9 (37.5)

2 to 3 8 (33.3)

4 to 5 1 (4.2)

Source: Prepared by the authors.

The total HLAT-8 score was 18±6; 58.33 % of participants had 
unsatisfactory HL. Males had a lower mean HL (17±5) compared 
to females (21±8); however, there was no statistically significant 
difference between groups. Statistical significance was found 
when comparing knowledge of heart diseases and HL, and mar-
ital status (p-value 0.032; 0.014, respectively); divorced partici-
pants obtained higher averages on the scales. When comparing 
HL in terms of education, a lower average was observed among 
participants who had less than 9 years of education, with no sta-
tistically significant difference, as can be seen in Table 2.

Table 2. Comparison between the Participants Sociodemographic and Clinical Variables in Relation to HLAT-8 and 
CADE-Q SV Scores. West Paraná Mesoregion, Brazil, 2023. (n=24)

Variable HLAT-8 Mean (SD) p-value* CADE-Q SV Mean (SD) p-value*

Total 18 ± 6 — 36.1 ± 8.7 —

Sex

Female 21 ± 8 0.185 35.5 ± 9.6 0.855

Male 17 ± 5 — 36.3 ± 8.7 —

Marital Status 0.032 0.014

Single 11 ± 6† 28.5 ± 6.4

Married 17 ± 5 34.8 ± 7.6

Widowed 19 ± — 51 ± —
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Variable HLAT-8 Mean (SD) p-value* CADE-Q SV Mean (SD) p-value*

Divorced 26 ± 5 44 ± 9.2

Number of Children 0.559 0.547

1 to 3 children 17 ± 7 37.1 ± 8.6

More than 3 children 19 ± 3 34.8 ± 9.2

Education 0.185 0.522

< 9 years 17 ± 4 34.7 ± 9.3

9 to 12 years 18 ± 9 36.5 ± 6.7

> 12 years 23 ± 6 40.5 ± 9.9

Occupation 0.323 0.769

Retired 15 ± 3 36.9 ± 12

Paid work 19 ± 8 38.6 ± 7.4

On medical leave 17 ± 6 34.3 ± 8.3

Unemployed 19 ± 4 36 ± —

Housewife 28 ± —‡ 27 ± —‡

Notes:*p-values obtained using Student’s t-Test or ANOVA, depending on variable type. ‡ Only one participant in this category. HLAT-8 = 
Eight-Item Health Literacy Assessment Tool; CADE-Q SV = Coronary Artery Disease Education Questionnaire Short Version.

Source: Prepared by the authors.

The average CADE-Q SV score was 36.13 ±8.7. As for CVD knowl-
edge level, the acceptable classification prevailed (n=13; 54.17 %). 
Nonetheless, no statistically significant results were found when 
comparing sociodemographic variables with the results of HLAT-8 
and CADE-Q SV.

Table 3. Questions and Domains Descriptive Statistics of the HLAT-8 of Participants Living in the Western Paraná 
Mesoregion, Brazil, 2023. (n=24)

Domain Mean/SD per Domain H Mean/SD per Question

UHI 1.35 ±1.75
H1 1.17 ±1.74

H2 1.54 ±1.79

SHI 2.60 ±1.36
H3 2.96 ± 1.12

H4 2.25 ±1.51

HI 3.14 ±1.34
H5 3.33 ±1.37

H6 2.96 ±1.30

CHL 1.81 ±1.64
H7 3.67 ±1.37

H8 0.96 ±1.43

Notes: UHI= understanding health information; SHI= searching health information; HI= health interactivity; CHL= critical health literacy. 

Source: Prepared by the authors.
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Analysis of the HLAT-8 revealed that participants had low HL 
in the four domains. The highest scores occurred in SHI (2.60 
±1.36) and HI (3.14 ±1.34), related to search for information and 
communication in health. UHI domains (1.35 ±1.75) and CHL (1.81 
±1.64) had the lowest scores.

The application HLAT-8 highlighted that the questions with the 
lowest scores were related to the participants’ understanding of 
health information and their ability to identify the quality of on-
line health information (H1 and H8), as shown in Table 3.

Regarding disease knowledge, results from the CADE-Q SV, pre-
sented in Table 4, indicate there was a statistically significant dif-
ference related to the knowledge about the disease when related 
to diet, clinical knowledge, and psychosocial risk, with p<0.001.

Table 4. Descriptive Statistics of CADE-Q SV Scores by Area of Knowledge Regarding the Disease of Participants 
Residing in the Western Paraná Mesoregion, Brazil, 2023. (n=24)

Knowledge Area Average/SD per Area P-value/area

Clinical Knowledge 6.38±2.7 <0.001

Risk Factors 4.88±1.73 0.279

Physical Exercise 7.5±2.65 0.624

Diet 11.75±4.33 <0.001

Psychosocial Risk 5.38±2.5 <0.001

Notes: SD - standard deviation.

Source: Prepared by the authors.

Among the five knowledge areas, the participants scored the 
highest in Diet (average = 11.75, SD = 4.33) and the lowest in Risk 
Factors (average = 4.88, SD = 1.73), based on the descriptive sta-
tistics of the CADE-Q SV. These comparisons refer to the rela-
tive means among the five domains.

Qualitative Phase

The qualitative phase included 24 interviews, with 90.23 % of the 
text analyzed using the Descending Hierarchical Classification 
technique (DHC) in the IRAMUTEQ®. The corpus was grouped 
into five lexical classes: Class 3 (29.4 %) informed the category 
(Mis)guidance and (mis)information related to care; Classes 5 
(21.4 %) and 4 (19.3 %) supported Daily life transformed by the 
surgical procedure; and Classes 2 (13.9 %) and 1 (16 %) related to 
Feelings experienced during the surgical process and cardiac re-
habilitation. The robust distribution of segments among these 
classes reflected and validated the thematic framework inter-
pretive analysis.
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Figure 1. Phylogram Generated from the Descending Hierarchical Classification of Interviews with Participants 
Residing in the Western Paraná Mesoregion, Brazil, 2023. (n=24)

Class 3: 29.4 % Class 5: 21.4 % Class 4: 19.3 % Class 2: 13.9 % Class 1: 16 %

No guidance Hospital To take Think Surgery

Good To throw To feel Heart Problem

Right To order Pain Fearfulness still

To help Point Pressure Alone Medicate

Careful To take Night Cancer To speak

Situation Curative Chest pain Worse To happen

Primer Surgeon To cry Family Cardiac

Guidance To have a bath Front Strength Chance

Source: Prepared by the authors.

Figure 2 presents a combined representation of the QUAN + QUAL 
results, highlighting the areas of convergence and divergence be-
tween the CADE-Q SV and HLAT-8 scores and the participants’ nar-
ratives. This integration allows for a deeper understanding of the 
health literacy and knowledge profiles of individuals undergoing 
CABG in the Western Paraná mesoregion.

For example, although the participants demonstrated reasonable 
clinical knowledge (average = 6.38), their low score in the IUS do-
main (average = 1.35) and their testimonies suggest that their health 
knowledge is based primarily on personal experiences rather than 
a formal understanding. Similarly, despite their recognition of be-
havioral causes of disease, the low score in Risk Factors (average = 
4.88) suggests a limited understanding of disease prevention, which 
is reflected in ambivalent or contradictory attitudes, expressed in 
the interviews.

Divergence was also observed in the domains Physical Exercise and 
Diet: Participants presented high scores in these areas (average= 
7.5 and 11.75, respectively), but reported maintaining unhealthy be-
haviors after surgery. This points to a gap between knowledge and 
behavioral change. Finally, although knowledge about psychosocial 
risk was moderately good (average = 5.38), the emotional burden 
reported in the interviews reveals significant psychological chal-
lenges, reinforcing the importance of addressing emotional literacy 
in cardiac rehabilitation.

This joint presentation corroborates the dialogic nature of mixed 
methods research, highlighting how qualitative data can explain or 
contrast quantitative findings, enriching interpretation and providing 
insights into the complexity of health literacy and behavior.
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Figure 2. Joint display articulating QUAN and QUAL results based on participants’ statements and CADE-Q SV 
and HLAT-8 scores. Western Paraná mesoregion, Brazil, 2023. (n=24)

QUAN Results (Mean ± SD) QUAL Themes Interpretation / Integration (QUAN + QUAL)

UHI: 1.35 ± 1.75 
Clinical knowledge: 6.38 ± 2.7

Information 
and (mis)
guidance

Low scores in UHI and moderate clinical knowledge 
indicate difficulties in accessing and understanding 
health information. Participants often relied on personal 
experiences rather than structured knowledge. Interview 
excerpts reveal confusion and reliance on anecdotal 
accounts rather than preventive understanding.

SHI: 2.60 ± 1.36 
Risk factors: 4.88 ± 1.73

Recognition 
and denial of 
risk

Despite low scores in Risk Factors, some participants 
identified behaviors contributing to illness, such as 
smoking and diet. However, many minimized or denied 
risks, aligning with low HL scores.

HI: 3.14 ± 1.34 
Physical exercise: 7.5 ± 2.65

Behavioral 
inertia despite 
knowledge

Participants had high knowledge about physical exercise 
but reported no significant behavior change. This 
suggests a disconnect between knowledge and action, 
highlighting a limitation in applying learned content.

CHL: 1.81 ± 1.64 
Diet: 11.75 ± 4.33 
Psychosocial risk: 5.38 ± 2.5

Emotional 
impact and 
dietary 
patterns

Although participants had high dietary knowledge, 
interview data suggested unchanged behaviors and 
emotional distress. The lower psychosocial score and 
testimonies reflect challenges with mental health and 
adjustment post-surgery.

Source: Prepared by the authors.

Discussion

This study analyzed CAD knowledge and HL in individuals with 
infarction and late CABG, in which challenges in the rehabili-
tation process were identified through a mixed-methods ap-
proach. It can be highlighted for (1) using CADE-Q SV to assess 
disease knowledge in a South American population; (2) apply-
ing a mixed-methods design, as in Brawnwe et al. (22); and (3) 
integrating HLAT-8 and CADE-Q SV in a post-infarction and 
CABG population.

The results of this study indicated that participants had difficul-
ties understanding health information since they had unsatisfac-
tory levels of HL. These data corroborate the study conducted in 
Denmark with 15,728 people, with four out of 10 people report-
ing difficulties in accessing, understanding, and applying health 
information. From these, 8.18 % had inadequate HL and 30.94 % 
showed problematic HL levels (23).

The HL domains that scored the lowest in this study were related 
to understanding health information and critical literacy. Such 
results show difficulties in understanding disease care guide-
lines and health information, as well as interfering with the abili-
ty to select safe health information on the internet.
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Our findings corroborate the results of a survey conducted with 
1,700 Americans regarding information linked to social networks 
about COVID-19. The American study highlighted that people with 
limited HL had difficulties identifying the veracity of health infor-
mation posted on media channels (24). While media platforms can 
disseminate information and educate people to take public health 
action, they can also lead to misinformation and misguidance (25).

Our study found no statistically significant difference between HL 
and CAD knowledge in relation to sociodemographic characteris-
tics. In line with a study conducted with 76 participants, with acute 
coronary syndrome (ACS), in which 85.5 % obtained inadequate HL, 
regardless of their level of education (26). However, other authors 
agree that education levels and sociodemographic variables influ-
ence all dimensions of HL when associated with a higher prevalence 
of risks (27-28).

It is important to emphasize the conceptual differences between 
HL and health education; the first is a multidimensional concept, 
related to a set of skills and competencies, which can be developed 
through the second (education) (29). Therefore, social determinants 
tend to interfere with the development of fundamental skills nec-
essary for HL, as they influence the health information used by pa-
tients (30-31).

As for CAD knowledge, in CADE-Q SV, despite participants having 
unsatisfactory HL, they had good knowledge about the disease. 
The areas with the most knowledge were Diet, Physical Exercise 
and Clinical Knowledge, with lesser knowledge regarding areas of 
Psychosocial Risk and Risk Factors (32).

These findings corroborate the results observed in the Persian val-
idation of the CADE-Q SV from English to Farsi, where the highest 
and lowest scores of patients’ knowledge were attributed to the 
areas of Nutrition and Psychosocial Risk, respectively (32), which 
were also evidenced in this study. Similar results were found when 
validating the CADE-SV for Brazilian Portuguese and French-Cana-
dian. The area with the greatest knowledge was related to Risk Fac-
tors and Diet, with less knowledge on Psychosocial Risk (33).

However, this study partially diverges from these previous findings, 
suggesting that variations in knowledge levels across different do-
mains may be influenced by cultural and lifestyle differences among 
populations (32).

HL in CAD influences outcomes through behavioral changes shaped 
by beliefs, perceptions, and sociocultural factors. A Chinese study 
found that greater disease knowledge was associated with lower 
adherence to healthy behaviors, while inadequate HL correlated 
with greater use of health services and acceptance of medical rec-
ommendations (34), thus diverging from the findings of this study.
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Despite lower scores in the risk factors domain of the CADE-Q 
SV, participants recognized determinants of their illness but 
maintained unhealthy behaviors such as smoking, alcohol use, 
and sedentarism. These findings are consistent with studies 
showing adherence to pharmacological treatment despite per-
sistent risk factors (35), and with evidence linking HL to physical 
activity, but not to smoking or alcohol consumption (36).

Proper management of lifestyle-related risk factors, which can 
be changed, requires people to gain some understanding of their 
disease. Thus, low HL and low health education are associated 
with a higher prevalence of risk factors (27). Therefore, a process 
centered on the person and their needs for cardiac rehabilita-
tion, which considers the barriers and profiles of HL, becomes 
determinant for effectively targeting and providing services (36).

In a systematic review with meta-analysis, covering 17 studies 
conducted in 12 countries in five continents, it was observed that 
inadequate HL was highly prevalent in patients with CAD, while 
was associated with a higher risk of CVD, thus reinforcing sig-
nificant changes in relation to the self-care of patients through 
educational interventions (37).

It should be noted that HL may be a consequence of AMI, which 
is a recurrent cause of hospital admissions; however, it is sensi-
tive to interventions by primary services (38), which must be an 
interconnected network to provide comprehensive care.

The absence of communication and formal protocols between 
primary and specialized care leads to discontinuity after hos-
pital discharge, making patients and families responsible for 
seeking information and managing care needs (39), results also 
found in this study.

Integrated data analysis highlighted the challenges experienced 
by participants in the late cardiac rehabilitation process. Most 
reported weaknesses in accessing health information and guid-
ance during the recovery phase, in line with HLAT-8 data, in 
which participants had unsatisfactory HL. However, they were 
not usually seeking information or health guidelines and had 
difficulties understanding them. Furthermore, the information 
and guidance given at discharge had little impact on the reha-
bilitation process.

Finding health information and critically assessing health are de-
cisive skills for those with multiple chronic illnesses since they 
need multiple sources of information to understand and cope 
with each of their illnesses (40). The difficulty in understanding 
health instructions can lead to a lack of self-confidence in the 
ability to practice self-care, constituting a detrimental factor for 
compliance with treatment (41).
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Another important finding concerns participants’ low knowledge 
of psychosocial risks, as it is known that CABG is a procedure full of 
feelings of doubt, fear, and uncertainty, before and after the surgi-
cal procedure. Stress was identified in participants’ statements and 
CADE-Q SV as a risk factor for a cardiac event, being considered as 
important as DM and hypertension.

A recent study with 190 patients followed for three months after 
cardiac surgery identified that 14.7 % presented elevated levels of 
depression, anxiety, irritability, and dyspnea (42-44), which cor-
roborates this study’s findings. Nursing guidelines at discharge can 
reduce postoperative stress, as interaction with health profession-
als and family support positively influence care perception, clarify 
doubts, and promote self-care (45).

Study Limitations

Limitations include the time elapsed between surgery and data col-
lection, potentially affecting the recall of postoperative experiences 
and the reduced number of CABGs in 2019 due to institutional in-
stability and the COVID-19 pandemic.

Conclusion

This study identified acceptable levels of CAD knowledge and un-
satisfactory HL among individuals who underwent post-myocardial 
infarction and CABG. The primary challenge observed in the reha-
bilitation process was the difficulty in understanding professional 
healthcare guidelines necessary for lifestyle changes.

The integration of quantitative and qualitative data revealed im-
portant divergences between knowledge acquisition and health be-
haviors, highlighting barriers to effective self-care. Emotional chal-
lenges, limited understanding of risk factors, and discontinuities in 
care transitions further complicate the rehabilitation process.

These findings underscore the need for nursing interventions that 
assess HL and disease knowledge to design individualized educa-
tional strategies, aimed at promoting behavior change, preventing 
complications, and supporting long-term recovery. Incorporating HL 
assessment tools into the routine of nursing care is essential to opti-
mize patient outcomes after cardiac surgery.

Conflict of interest: None declared.
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