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ABSTRACT

Objective: to map studies addressing the effects of using educational technologies for aged people undergoing cardiac
catheterization. Method: a scoping review carried out during January 2024 in reference databases, information portals and
Gray Literature following the methodological recommendations proposed by the Joanna Brigs Institute. Results: in all, 20 of the
1,210 studies found were included, with most of the publications from Iran, conducted in 2021 and performed by nurses. Video
use predominated as an educational didactic resource, with implications synthesized in four aspects: psychological,
physiological, knowledge level and care. Conclusion: this review allowed mapping the literature and knowing how educational
strategies are implemented in various countries. Development of technologies resulting from technical-scientific advances
enhances care provision directed at knowledge and expertise with a specific practical purpose.

Descriptors: Aged; Cardiac Catheterization; Health Education; Educational Technology; Quality of Health Care.

RESUMO

Objetivo: mapear estudos que abordam os efeitos do uso de tecnologias educativas para pessoas idosas submetidas ao
cateterismo cardiaco. Método: revisdo de escopo seguindo as recomendages metodoldgicas propostas pelo Instituto Joanna
Brigs, em bases de dados referenciais, portais de informagdo e literatura cinzenta e realizada em janeiro de 2024. Resultados:
dos 1.210 estudos encontrados, 20 foram incluidos, com maioria de publicagdes oriundas do Ird, realizadas em 2021 e
executadas por enfermeiros. Predominou a utilizagdo do video como recurso didatico educativo, com implicagdes sintetizadas
em quatro aspectos: psicolégicos, fisioldgicos, nivel de conhecimento e assistencial. Conclusdo: a presente revisdo permitiu
mapear a literatura e conhecer a implementagdo de estratégias educativas em diversos paises. O desenvolvimento de
tecnologias advindas do avango técnico-cientifico potencializa a prestagdo de cuidados direcionados para conhecimento e
saberes com finalidade pratica especifica.

Descritores: Idoso; Cateterismo Cardiaco; Educagdo em Saude; Tecnologia Educacional; Qualidade da Assisténcia a Saude.

RESUMEN

Objetivo: identificar estudios que aborden los efectos del uso de tecnologias educativas para personas mayores sometidas a
cateterismo cardiaco. Método: revisidon de alcance siguiendo las recomendaciones metodoldgicas propuestas por el Instituto
Joanna Briggs, en bases de datos de referencia, portales de informacién y literatura gris y realizada en enero de 2024.
Resultados: de los 1.210 estudios encontrados, se incluyeron 20, siendo la mayoria de las publicaciones de Iran, realizadas en
2021 por enfermeros. Predominé el uso del video como recurso didactico educativo, con implicaciones resumidas en cuatro
aspectos: psicoldgicos, fisioldgicos, nivel de conocimiento y nivel asistencial. Conclusion: esta revision nos permitié mapear la
literatura y comprender la implementacién de estrategias educativas en diferentes paises. El desarrollo de tecnologias fruto de
los avances técnico-cientificos potencia la prestacién de cuidados orientados al conocimiento y a la experiencia con una
finalidad practica especifica.

Descriptores: Anciano; Cateterismo Cardiaco; Educacion en Salud; Tecnologia Educacional; Calidad de la Atencién de Salud.

INTRODUCTION

Cardiovascular diseases (CVDs) are a group of health conditions that are added to the main causes of death in
developing countries such as Brazil. Within the scope of CVDs, ischemic heart disease has been the main cause of
mortality worldwide in the last 20 years?, with the exception of 2020, when it was second to the new coronavirus?. It
still ranks first in the projections for the coming years, a fact that is partly due to population aging and to accumulation
of associated risk factors3.
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Widely used as a method for the diagnosis and definitive evaluation of coronary lesions, cardiac catheterization is
an invasive procedure and, although well tolerated, deserves attention for presenting potential complications such as
bleeding, ischemic events and contrast nephropathy*®, mainly found in more susceptible patients (aged individuals,
women, patients with low body weight or with renal dysfunction)’.

Given this reality, the patients oftentimes present physiological and psychological changes such as transient
tachycardia, arterial hypertension, stress, anxiety and fear of death. These manifestations are attributed to the
possibility of changes in health status, restlessness and expectations related to the outcome of the procedure, coronary
angioplasty or myocardial revascularization surgery. Furthermore, low schooling, limited or no knowledge on the subject
matter and lack of or reduced access to information are contributing factors for changes in physiological and emotional
states®®.

In general, health care is interconnected with the education process, and the use of Educational Technologies (ETs)
is included within this dyad (care-education). It is understood that the diverse knowledge provided by ETs exerts a
positive impact on people's health, especially on aged individuals, as it has great potential to guide people in terms of
health, self-care and well-being actions!-12,

Nursing teams play a unique role in the care provided to patients that require interventional Cardiology assistance.
Health education activities stand out among their responsibilities, with emphasis on the pre-procedure educational
process, in which it is possible to obtain an assessment of the examination, including risks and benefits; physical
preparation; discontinuation of medications; description of the types of anesthesia and side effects; and information on
the post-procedure recovery period, thus intervening for effective, safe and comprehensive assistance.

The increasing use of ETs in the health area has demonstrated potential to improve the patients' knowledge, self-
care and adherence to treatments, in addition to contributing to controlling hemodynamic and psychological conditions.
These benefits are especially relevant for individuals with low schooling and unsatisfactory health literacy, as well as for
those with specific needs such as visual, auditory and/or cognitive impairments resulting from senescence. However,
there are still gaps in the literature regarding the effectiveness of these tools and their impact on the clinical practice.
Therefore, this study is justified by the need to explore the existing scientific production, identifying the main benefits
associated with using these technologies in health education for this population segment.

By mapping diverse evidence on the topic, this review offers support for developing educational interventions,
promoting patient empowerment and assisting in qualifying the care provided. In addition, the findings can sustain and
encourage adoption of these strategies by nurses working in hemodynamic centers, strengthening their role as health
educators and favoring a holistic and humanized approach to care. Thus, this study seeks to contribute to improving the
assistance provided to aged people, aligning with the guidelines for health promotion and qualification of the
professional practice.

It is noted that a survey of the scientific literature was initially conducted to identify reviews with similar research
scopes. However, no publications with similar objectives to this review were found in the databases consulted, in the
Open Science Framework (OSF) study registration platform or in the Joanna Briggs Institute's own repository.

Given the above, the following review question arises: Which are the effects of using educational technologies for
aged people undergoing cardiac catheterization? Thus, this study aimed at mapping the diverse evidence available in
the literature on the effects of using educational technologies for aged people undergoing cardiac catheterization.

METHOD

This is a scoping review with its research protocol registered on the OSF platform (https://osf.io/3jmp2/) under
Digital Object Identifier (DOI) 10.17605/0SF.10/3JMP2, developed and structured based on the methodological
recommendations set forth by the Joanna Briggs Institute (JBI)*?2 providing transparency of the entire review process
and in accordance with the theoretical framework?!3. Ascoping review study (or simply scoping review) is conceptualized
as a type of secondary study that proposes to map the relevant scientific production on a given topic in a systematic,
rigorous, reliable and transparent way. It is described in five stages: Identification of the research question; Search for
relevant studies; Selection of articles; Data extraction and analysis; and Synthesis and presentation of the results®3.

According to guidelines'?, the research question, the study objective and the descriptors were developed based
on the PCC mnemonic combination where P (Population) - Aged people; C (Concept) - Educational technologies;
C (Context) - Cardiac catheterization. The search strategies were developed by the authors in close collaboration with a
librarian. In this way, it was sought to achieve proper use of the terms in each of the information sources defined. The
three stages recommended by the JBI were followed for this purpose: initially, a search was made for controlled terms
corresponding to the subject matters of the PCC mnemonic available in the Health Sciences Descriptors (Descritores em
Ciéncias da Saude, DeCs), in the Medical Subject Headings (MeSH) and in the Embase Subject Headings (EMTREE), and
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a preliminary search strategy was structured including synonyms in Portuguese, English and Spanish. A preliminary
survey for articles was carried out in the Medical Literature Analysis and Retrieval System Online (Medline®) database
via PubMed® in order to identify the most used keywords in published studies and validate the descriptors chosen. A
floating reading of titles and abstracts was conducted to identify studies that contemplated the research proposed
objective. In this stage, the strategy was also adapted for the other databases included, respecting the particularities of
each one and combining Boolean operators AND for intersection of terms and OR for grouping synonyms; however, any
and all similarities in the combinations of descriptors were maintained.

The search strategy used in the PubMed® database was as follows: ("Aged"[MeSH Terms] OR "Aged"[All Fields]
OR "Elderly"[All Fields] OR "elderlies"[All Fields] OR "aged, 80 and over"[MeSH Terms] OR "80 and over"[All Fields]
OR "Oldest OId"[All Fields] OR "Nonagenarian"[All Fields] OR "Nonagenarians"[All Fields] OR "Octogenarians"[All
Fields] OR "Octogenarian"[All Fields] OR "Centenarians"[All Fields] OR "Centenarian"[All Fields] OR "geriatric"[All
Fields]) AND ("Cardiac Catheterization"[MeSH Terms] OR "Cardiac Catheterization"[All Fields] OR "Cardiac
Catheterizations"[All Fields] OR "Heart Catheterization"[All Fields] OR "Heart Catheterizations"[All Fields] OR
"Coronary Angiography"[MeSH Terms] OR "Coronary Angiography"[All Fields] OR "Coronary Angiographies"[All
Fields] OR "Cardiac Catheters"[MeSH Terms] OR "Cardiac Catheters"[All Fields] OR "Intracardiac Catheters"[All
Fields] OR "Intracardiac Catheter"[All Fields] OR "Cardiac Catheter"[All Fields] OR "Heart Catheters"[All Fields] OR
"Heart Catheter"[All Fields]) AND ("Health Education"[MeSH Terms] OR "Health Education"[All Fields] OR "Patient
Education as Topic"[MeSH Terms] OR "Patient Education"[All Fields] OR "Health Literacy"[MeSH Terms] OR "Health
Literacy"[Title/Abstract] OR "Educational Technology"[MeSH Terms] OR "Educational Technology"[All Fields] OR
"Educational Technologies"[All Fields] OR "Instructional Technology"[All Fields] OR "Instructional Technologies"[All
Fields] OR "Multimedia"[MeSH Terms] OR "Multimedia"[All Fields] OR "Multimedium"[All Fields] OR "Audiovisual
Aids"[MeSH Terms] OR "Audiovisual Aids"[All Fields] OR "Audiovisual Aid"[All Fields] OR "audio visual aids"[All
Fields] OR "audio visual aids"[All Fields] OR "Audio-Visual Aid"[All Fields] OR "Visual Aids"[All Fields] OR "Visual
Aid"[All Fields] OR "Patient Education Handout"[All Fields] OR "Patient Education Handouts"[All Fields] OR "Health
Promotion"[MeSH Terms] OR "Health Promotion"[Title/Abstract] OR "Promotion of Health"[All Fields] OR "Health
Promotions"[All Fields] OR "Promotional Items"[All Fields] OR "Promotional Item"[All Fields] OR "Consumer Health
Information"[MeSH Terms] OR "Consumer Health Information"[All Fields]).

After selecting the descriptors and equivalences, an electronic mapping of the studies was carried out during
January 2024 in the following databases: Medline” via PubMed®, Web of Science (Clarivate Analytics),
Scopus (Elsevier), Excerpta Medica Database (Embase) and Latin American and Caribbean Literature on Health
Sciences (Literatura Latino-Americana e do Caribe em Ciéncias da Saude, LILACS). These sources were accessed
through the Journals Portal belonging to the Coordination for the Improvement of Higher Education Personnel
(Coordenagdo de Aperfeicoamento de Pessoal de Nivel Superior, CAPES) based on identification through the
Federated Academic Community (Comunidade Académica Federada, CAFe), as a way of standardizing the
collection process in these databases. Google Scholar was used for the Gray Literature, retrieving the first
100 results!* and the studies found in the Brazilian Digital Library of Theses and Dissertations (Biblioteca Digital
de Teses e Dissertagdes, BDTD) from the Brazilian Institute of Information in Science and Technology and in the
Catalog of Theses and Dissertations of the Coordination for the Improvement of Higher Education Personnel
(CAPES).

The eligibility criteria were developed using the Population, Concept and Context (PCC) structure
recommended by the Joanna Briggs Institute and considered the following: publications meeting the study
objective, including as target audience Populations over 60 years old, of both genders, exclusively subjected to
cardiac catheterization as Context and demonstrating some effect from using educational technologies in relation
to the Concept.

Publications without restrictions regarding methodological design or country of origin were considered for
inclusion, as well as dissertations and theses. The language clipping corresponded to Portuguese, English and
Spanish, and no time frame was delimited. After an extensive analysis of the literature, scarcity of studies that
specifically and restrictedly addressed aged people was verified. Therefore, it was decided to include publications
that had this population group as target audience, excluding research studies that failed to make this information
clear or that were conducted exclusively with children/young individuals.

The exclusion criteria were as follows: editorials, accounts, letters, notes, guidelines, protocols, conference
papers, reviews, case studies, book chapters and undergraduate course completion papers, as well as materials
including people previously subjected to cardiac catheterization or angioplasty simultaneously.

Rev enferm UERJ, Rio de Janeiro, 2025; 33:e84574

DoCe "


https://doi.org/10.12957/reuerj.2025.84574
https://creativecommons.org/licenses/by-nc-nd/4.0/

Nepomuceno AMT, Feitosa RP, Beserra LRM, Freitas PS, Sousa MM, Moreira MASP
Educational technologies and cardiac catheterization
= Review Article
foomet Artigo de Revisdo DOI: https://doi.org/10.12957/reuerj.2025.84574
Articulo de Revision

The studies were imported into Rayyan®, which allowed blinding in the collaboration between both reviewers,
removing duplicates and screening by reading titles and abstracts, identifying those that were relevant'>. The sample
was reached based on reading the materials in full. Finally, the snowball technique was also used through manual search
(reverse citation) in the reference lists of the studies included with the objective of locating any relevant material not
identified through the search in the databases. The authors of the studies that were unavailable in full were contacted
via e-mail; however, no answer was obtained.

The data from the studies included were collected and entered into a form previously prepared by the authors,
containing the following: identification and year of publication; country where the research was conducted; people over
60 years of age as target audience; study objective; methodological design; type of educational technology;
professionals involved in conducting the study; and effects of using educational technologies for aged people that will
undergo cardiac catheterization, to be presented through a narrative data synthesis.

RESULTS

From the analysis of the 1,210 studies initially identified and after removing duplicates (n=304) and publications
not meeting the inclusion criteria through a thorough reading of titles and abstracts (n=858), and by subsequently
analyzing the research studies read in full (n=28), it was found that 20 of them dealt with the theme and were selected
to comprise the final sample. The process of searching and selecting the studies for this review was recorded in detail,
enabling the identification of all decisions made, and was reported by completing a flowchart adapted from the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping Reviews (PRISMA-ScR),
recommended by the JBI*?1® and presented in Figure 1.

Studies identified in the databases ] Studies identified through other methods ]
c Embase (n =358) BDTD (n = 2)
o LILACS (n =128) Google Scholar (n = 100)
-
S PubMed (n = 276) ) Duplicates removed CAPES Portal (n =3)
g Scopus (n = 289) (n=304) Reverse citation (n = 36)
§ Web of Science (n = 18) TOTAL (n = 141)
= TOTAL (n = 1,069) ¢
) +
Studies assessed based on Manually excluded Studies assessed based on Manually excluded
) > —>
titles and abstracts (n = 765) (n=731) titles and abstracts (n = 141) (n=127)
En i EXCIUde‘.j: l Excluded:
£ Full text not available free Patients with previous
o Studies selected for of charge and no e-mail Studies selected for experience :)n -6)
a full-text analysis | answer from the authors full-text analysis —> pert -
Not possible to confirm
(n=34) (n=8) (n=14)
whether aged people were
Language (n=2) .
. . . included or not (n =4)
Inclusion of patients with
previous experience
M) (n = 8)
Embase (n=3)
g LILACS (n=1)
' PubMed (n=9) P
S Scopus (n = 3) -
= Reverse citation
(n=4)
——

Figure 1: PRISMA-ScR® flowchart showing the literature search and selection process. Jodo Pessoa, PB, Brazil, 2024.

It can be seen that nine articles were found in the PubMed® database!”18:20.21.2630.33.3536 fo,r by means of reverse
citation?>2527 three in Scopus!®323%, three in Embase?*?%2° and one in LILACS3!. Figure 2 presents the qualitative
synthesis corresponding to the studies, including country, year, objective and design used.
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Identifier, Country, Year

Objective

Study design

ID1%7 - Turkey, 2023

To compare the conventional method with the use of an Al-supported
chatbot to obtain IC in patients facing CA

Randomized clinical trial

ID218 —|ran, 2021

To compare the effectiveness of patient education through two
different electronic methods and a written method (pamphlet)

Randomized,
longitudinal clinical trial

ID3%* —1ran, 2021

To determine the effect of an educational program on satisfaction and
comfort in patients subjected to transradial CA.

Randomized clinical trial

ID420 — United Kingdom, 2021

To evaluate the effects of using VR on peri-procedural anxiety,
knowledge and overall satisfaction, as compared to employing an
educational video

Randomized clinical trial

ID5%! — Turkey, 2019

To investigate possible effects of video and written education on
anxiety in patients undergoing CA

Quasi-experimental,
longitudinal

ID622 —|ran, 2018

To investigate the effects of peer-facilitated, video-facilitated and
combined peer-video training on patient anxiety.

Randomized clinical trial

ID72 — Brazil, 2017

To check whether there has been any improvement or change in
knowledge and a reduction in insecurity.

Qualitative, single
group, descriptive
analytical

ID824 — Turkey, 2015

To evaluate the effectiveness of education provided to patients on
psychosocial and physiological parameters.

Randomized clinical trial

ID9?> —Iran, 2014

To investigate the effects of a multimodal preparation on the vital signs
of patients undergoing CA.

Randomized clinical trial

ID10%¢ - Iran, 2014

To evaluate the effect of native language-based video on the
knowledge and satisfaction levels of hospitalized patients.

Quasi-experimental

ID11%7 — China, 2013

To evaluate the effectiveness of multimedia education in patients with
CAD undergoing CA and to compare anxiety and satisfaction levels in
3 information delivery groups.

Randomized clinical trial

ID1228 —Iran, 2013

To evaluate the effect of educational interventions on levels of comfort,
satisfaction, tolerance and hemodynamic parameters.

Randomized clinical trial

ID13?° - China, 2012

To measure the effectiveness of the intervention in reducing
uncertainty and anxiety levels among Chinese patients undergoing CA.

Quasi-experimental,
Pre-test/Post-test

ID1430 — Brazil, 2011

To assess patients' knowledge prior to outpatient examinations at a
reference Cardiology hospital.

Cross-sectional

ID1531 - Iraq, 2010

To evaluate the effectiveness of health education on self-reported
depression in patients facing CA.

Quasi-experimental,
single group

ID1632 — Canada, 2003

To examine the effect of a psychoeducational Nursing intervention on
patient anxiety during the waiting time for elective CA.

Randomized,
longitudinal clinical trial

ID1733 - China, 2003

To examine the effects of education on anxiety in Chinese patients
undergoing CA in Hong Kong.

Randomized clinical trial

ID1834 - USA, 1999

To compare informational and modeling preparatory strategies in
reducing anxiety.

Quasi-experimental

ID1935 — USA, 1993

To investigate the effects of interactive preparation and dispositional
desire for information among patients prior to CA.

Randomized clinical trial

ID2036 — Germany, 1989

To report the effect of a video on anxiety before and after preparatory
information in patients undergoing elective CA.

Randomized clinical trial

Key: CA: Coronary Angiography; CAD: Coronary Artery Disease; USA: United States of America.
Figure 2: Qualitative synthesis corresponding to the objectives and design of the studies included in the scoping review (n=20). Jodo Pessoa, PB, Brazil,

2024.

Regarding the time dimension, the materials were published from 1989 to 2023. Among the other years, 2021
stood out with three publications. The studies were developed in the following countries: Iran (n=6), China (n=3), Turkey
(n=3), Brazil (n=2), USA (n=2), Canada (n=1), Germany (n=1), United Kingdom (n=1) and Iraq (n=1).

The articles

selected were

predominantly performed by nurses®?-23.2535

(n=15),

followed by

physicians”20243¢ (n=4) and multi-professional teams'® (psychologist and nurse — n=1); written in English’-222%
36 (n=19); available in the formats of scientific articles'’?%243¢ (n=19) and dissertations?3 (n=1); and developed in single
centers”2123-36 (n=19) and in multiple centers?? (n=1). The diverse evidence was summarized in figures 2 and 3 to
organize all the information obtained.

Figure 3 shows the types of educational didactic resources employed in different groups and describes the effects
of using these technologies.
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Type of educational teaching resource used in each group

Control

Experimental

Outcome (Effect)

IC obtained through verbal and
written guidelines

IC using an Al chatbot

Using Al chatbots provided accurate and comprehensive
information to the patients, resulting in better
understanding and empowering them to make better
informed treatment decisions??

Pamphlets and verbal guidance
- on the CA day

4 days before CA - [|: DVD

multimedia; II: Text messages

Better adjustment of psychological parameters (state
anxiety, stress and depression) in the EG18

Standard: verbal and pamphlet

Standard + video education

Improved patient satisfaction and comfort?®

Standard: leaflet, video and | Standard + immersive experience | Reduced  anxiety, improved  satisfaction  and
verbal guidance (VR video + headset) understanding of the procedure?°
One day before CA: verbal | I: Leaflet Reduction in state anxiety levels, improvement in

guidelines

Il: Educational video

physiological variables and satisfaction in GC 1121

Verbal guidelines

I: Peer training; II: Educational video;
IlI: 1'and Il combined

Reduction in state anxiety??

Single group: educational video

Better interpretation of the examination led to better
understanding the health situation?3

Verbal guidelines

Educational video

Positive effect on psychosocial and physiological

parameters2*

Verbal guidelines

Verbal guidelines, pamphlet,
educational video and photographs
of the sector

Improvement in patients' vital signs?

Routine: verbal guidance and
educational pamphlet

Educational video

A video in the patients' native language resulted in
increased satisfaction and awareness2®

17-page manual and verbal

I: Instructional DVD (12 minutes),

Significantly lower anxiety levels and greater satisfaction

guidelines verbal and manual guidance | with the information and
II: Instructional DVD materials received, when compared to CG and EG 1127
Verbal guidelines Educational video Significant reduction in HR and BP; increased satisfaction,
tolerance and comfort?8
Standard: pamphlet and brief | Standard and 12-minute | Significant decrease in the state anxiety and uncertainty

verbal guidelines

educational video

mean values; greater satisfaction and slightly higher main
in the acquired knowledge perception??

Answering the questionnaire to
then watch the explanatory
DVD

Watching an explanatory DVD to
then answer the questionnaire

Improved patient knowledge about the examination and
the hemodynamics unit3°

Single group: educational teachin

g booklet

Self-reported reduction in depression3?

Guidelines 1-10 days before CA
with written material and video

Upon scheduling and 10 days before
the exam: educational session with
written material and video

Report of a significant reduction in anxiety by the patients
during the waiting days32

Standard: verbal and written
guidelines

Group class 1 hour before CA with
diagrams and slides, emotional
support and advice

Effective
providing appropriate
reducing anxiety33

improvement in
knowledge

care
and

quality,
possibly

Modeling (video narration of a
patient's experience)* -
informational (manual)

I: Sensory-procedural (psychological
preparation with detailed
information) - informational**;
II: I + modeling*

Reduction in anxiety and unnecessary distress34

Audiotape  (2-3
written  text and
sensory information

minutes),
limited

Audiotape (8 minutes), written text
and detailed sensory information

Lower anxiety and greater cooperation (more positive
self-assertions, less time to complete the exam); more
problem-centered coping pattern, lower distress levels35

Standard: verbal and leaflet

Standard + video (14 minutes)

Significant reduction in anxiety3°

Key: CA: Coronary Angiography; IC: Informed Consent; DVD: Digital Versatile Disc; HR: Heart Rate; CG: Control Group; EG: Experimental Group; Al:
Artificial Intelligence; BP: Blood Pressure; VR: Virtual Reality.
Figure 3: Synthesis corresponding to the types of educational didactic resources used and outcomes (effects) of employing them in the studies
included in this scoping review (n=20). Jodo Pessoa, PB, Brazil, 2024.

The use of educational videos is observed (with virtual reality in one of the studies), as well as of pamphlets,
manuals, Al chatbots, diagrams and slides, audiotapes, text messages, photographs of the unit and peer-facilitated

training.

GIOEe]
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The effects of using educational technologies were grouped into four main aspects, easing an overview of the
literature, namely: psychological (reduction in anxiety, stress, depression, uncertainty and distress, as well as
greater comfort, adjustment, tolerance and satisfaction); physiological (regularization of vital signs: blood
pressure, heart and respiratory rates); knowledge level (improvement in patients' and family members'
understanding, in awareness and in cooperation; active participation in learning and decision-making about
treatment); and assistance (improvement in care quality; effective communication between teams and patients).

DISCUSSION

Over the years, a number of studies have shown the importance of educational interventions and of using
new technological resources in various health areas and with different age groups, offering significant possibilities
for their incorporation into health care and teaching practices®”%°. Given the magnitude of CVDs, especially in the
Coronary Angiography context, it becomes fundamental to map the educational technological resources available
on the theme with a view to contributing as an incentive for using such instruments in specific work environments,
as well as to influence the scientific community for conducting new research studies and developing other tools.
However, when designing an ET, it is important to consider the characteristics of the target population (schooling
level, for example) and the feasibility of applying the technology*°.

Given the diversity of technologies gathered in this review, prevalence of using educational videos as a
technological instrument aimed at the educational process of aged people regarding health care conditions was
found1®19-22.23-30,32,3436 A nymber of research studies show that this instrument can help convey complex
information in an audiovisual, didactic and interactive way, easing understanding regardless of schooling levels 3!,
and that it is relevant in the teaching-learning process, mainly if lasting up to ten minutes, as longer periods can
distract attention and weaken the learning process*42,

By combining different elements such as images, text and sound in a single object, educational videos provide
an interesting and applicable teaching-learning experience, especially for people with low schooling levels. In
addition, repeatability is available if necessary, providing improved understanding and retention of information in
the patients® and removing time and place restrictions, especially when the resource is made available on virtual
network platforms®, The benefit of using audiovisual resources over standard health education (verbal and
written guidelines) is known; however, the latter becomes widely accessible due to its low cost*3.

It is noted that in all studies with comparison groups (control x experimental), verbal and/or written
explanations were offered as a standard procedure!’-22242932:36 showing the importance of adequate preparation
and ensuring the patients' right to timely, reliable and science-based information, thus avoiding adverse exposures
and complications**.

This review was developed through a search for literature that was pertinent to the topic without any time
limit, and its findings encompassed studies published between 1989 and 2023. It can be seen that educational
tools have been used for a long time and are emerging with greater relevance today. It is also worth highlighting
the significant diversity of countries of origin that comprise this research, thus showing that the subject matter is
relevant within the scientific community.

The Nursing professional category was predominantly involved in conducting research studies directed at the
topic of this review. Nurses play a managerial role in organizing the work process of their team and unit, in addition
to being actively involved in the health education process with the patients; their professional practice is
interconnected with the pedagogical line and facilitated by the use of didactic and technological resources 33:4>4,
However, current studies focus on the need for multi-professional teams to implement health education practices
carried, providing greater knowledge diversity and with the involvement of patients and family members alike in
the search for comprehensive care37.4748,

Regarding the language of the publications selected, English is prevalent. Its predominance is justified by the
global trend towards establishing it as the international language of science and receiving more citations, therefore
being more widely read, allowing researchers from all over the world to communicate, cooperate with each other
and share knowledge®°.

Another relevant aspect points to the importance of investigating and recognizing the implications arising
from using technologies within educational processes. Such processes provide patients with a range of possibilities
to clarify doubts and concerns?.20:23:24,29.30.33,35 "enigy a calmer and more comfortable experience®19-2931-36 gnd 3
more effective recovery due to the reduction in the number of complications; finally, they encourage participation

Rev enferm UERJ, Rio de Janeiro, 2025; 33:e84574

DoCe "


https://doi.org/10.12957/reuerj.2025.84574
https://creativecommons.org/licenses/by-nc-nd/4.0/

Nepomuceno AMT, Feitosa RP, Beserra LRM, Freitas PS, Sousa MM, Moreira MASP
Educational technologies and cardiac catheterization
= Review Article
foomet Artigo de Revisdo DOI: https://doi.org/10.12957/reuerj.2025.84574
Articulo de Revision

in therapeutic decision-making?”23, Also noteworthy is the promotion of effective communication between teams,
patients and family members, resulting in better care quality and safety %833,

One study!’ found that using Al-based chatbots was as effective as the traditional method in obtaining
informed consents from patients, providing accurate information tailored to their individual preferences, as the
Experimental Group participants were able to freely ask questions and read the answers without feeling rushed
or constrained by the presence of a professional. This may have eased understanding, especially about the
potential risks, as well as aided in making informed health decisions.

Some studies have observed a significant reduction in the mean scores of anxiety, stress and unnecessary
distress?1:22:31:3436 55 well as greater satisfaction and comfort among the EG patients; in addition, they have also
noticed reductions in physiological variables?24252%  The importance of adequate patient knowledge is
emphasized, as low knowledge levels can lead to altered psychological parameters (insecurity, fear, anxiety),
resulting in inadequate adherence to recommended care and in possible complications!®. Furthermore,
inadequate control of physiological parameters causes biochemical changes (affecting several metabolic systems
and processes) and increased consumption of antihypertensive and sedative medications, in addition to extending
procedure times?°.

The modeling experience used in some studies??343% suggests that patients trust and value the experiences
of others who have undergone similar medical procedures. It is also emphasized that sensory-procedural
information strategies with individualized psychological preparation should be incorporated as a routine practice
in patient preparation3*. In addition to that, the results of a previous study indicate that willingness to seek or
avoid information is associated with greater cooperation and more positive self-assertions, even resulting in
shorter times to complete the examination®.

Regarding intervention and monitoring of the patients during the waiting period between scheduling and
performing the procedure, only one article was found: it showed the positive impact of physical and psychosocial
support on reducing patient anxiety32. This study fostered comprehensive patient care by promoting management
from the waiting list and proposed encouraging future implementation of this care line.

Greater satisfaction, comfort and awareness were noticed as repercussions!®2627:35_|t is reasserted that, as
well as nurses' attitudes in emotional support and in solving doubts, educational interventions appropriate to the
sociocultural context?® exert a positive impact on the aforementioned aspects?’. In addition, it was shown that the
patients' willingness to seek or avoid information is related to cooperation and to positive self-assertions, even
resulting in less time to complete the examination3®.

A number of studies have shown that educational strategies are effective in improving knowledge. A
significant difference was found between the intervention and control groups, with the 1Gs presenting a mean
number of correct answers of 74.6 (+17.1), when compared with 31.6 (+18.8) in the CGs (p=0.000)3°. Furthermore,
it is highlighted that effective communication improves interpretation of the exam and exerts a positive influence
on the patients' perception regarding their health situation?%232°, Finally, both care quality and communication
between teams and patients were significantly improved by offering appropriate knowledge and encouraging
lifestyle adjustments to achieve optimal health outcomes?3.

Study limitations

By acknowledging the unavailability of some studies in full and strictly respecting the inclusion criteria and
information sources, some important references such as relevant studies in other languages may have been
excluded, and greater diversity of technologies might have been explored. Therefore, it is necessary to admit this
limitation in the review, as it may affect comprehensiveness and representativeness of the results.

FINAL CONSIDERATIONS

Some studies indicate that patients subjected to cardiac catheterization frequently face physiological and
psychological changes resulting from anxiety related to possible complications and unexpected clinical outcomes.
Therefore, the use of educational technologies by health professionals (especially nurses) can enhance
development and validation of new tools for qualifying care. It is believed that such technologies contribute to
enriching the patients' experience by promoting better knowledge, empowerment, comfort and confidence levels
throughout the cardiovascular procedure, in addition to representing valuable resources for optimizing the work
process and improving health indicators.
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