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ABSTRACT

Objective: To develop, together with the interdisciplinary team of a health care institution, the essential characteristics of an educational technology (ET) aimed at
enhancing transfusion safety. Method: Convergent care research was used to develop the intervention. After approval by a human research ethics committee, focus
groups were established in which participants were invited to actively engage, through the Maguerez Arch, in the development of an ET. Results: The Maguerez
Arch supported participants in critically reflecting on their concrete reality, enabling the identification of incomplete documentation, inadequate communication,
and staff turnover as the main challenges to be addressed. Subsequently, stages of theoretical analysis were conducted, and the proposed applications to practice
included the development of infographics and the use of digital technologies to support continuing education initiatives. Conclusion: The use of the Maguerez
Arch in the development and proposal of interventions efficiently guided participants from their concrete reality to a process of critical reflection, generating
outcomes directly related to professional practice. The contributions obtained promoted a more careful approach, particularly regarding documentation practices,
contributing to the strengthening of transfusion safety and patient safety.

Descriptors: Health Education; Continuing Education; Blood Transfusion.

RESUMO

Objetivo: Construir, em conjunto com a equipe interdisciplinar de uma instituicao de satide, as caracteristicas essenciais de uma tecnologia educacional (TE)
voltada ao aumento da seguranca transfusional. Método: Utilizou-se a pesquisa convergente assistencial para o desenvolvimento da intervengdo. Apés aprovagio
por um comité de ética em pesquisa, foram constituidos grupos focais nos quais os participantes foram convidados a atuar ativamente, por meio do Arco de
Maguerez, na elaboragao de uma TE. Resultados: O Arco de Maguerez auxiliou os participantes na reflexao aprofundada sobre sua realidade concreta, permitindo
identificar a falta de registros, a comunicagdo inadequada e a rotatividade de profissionais como os principais problemas a serem enfrentados. Posteriormente,
foram desenvolvidas etapas de andlise tedrica, e as propostas de aplica¢@o a realidade contemplaram a elaboracao de infograficos e a utilizagdo de tecnologias
digitais para viabilizar acdes de educacdo permanente. Conclusao: A utilizacdo do Arco de Maguerez na elaboragdo e proposi¢ao de intervengdes conduziu os
participantes de sua realidade concreta a um processo de reflexdo critica de forma eficiente, gerando resultados diretamente relacionados a pratica profissional. As
contribui¢des obtidas favoreceram uma atuac@o mais criteriosa, especialmente no que se refere aos registros, contribuindo para o fortalecimento da seguranga
transfusional e da seguranca do paciente.

Descritores: Educacdo em Satide; Educagao Permanente; Transfusdo de Sangue.

RESUMEN

Objetivo: Construir, junto con el equipo interdisciplinario de una institucion de salud, las caracteristicas esenciales de una tecnologia educativa (TE) orientada al
incremento de la seguridad transfusional. Método: Se utiliz6 la investigacién convergente asistencial para el desarrollo de la intervencién. Tras la aprobacién por
un comité de ética en investigacion, se constituyeron grupos focales en los que se invit6 a los participantes a actuar activamente, mediante el Arco de Maguerez, en
la elaboracién de una TE. Resultados: El Arco de Maguerez ayudé a los participantes a reflexionar profundamente sobre su realidad concreta, permitiendo
identificar la falta de registros, la comunicacion inadecuada y la rotacion de profesionales como los principales problemas que debian afrontarse. Posteriormente, se
desarrollaron etapas de andlisis tedrico, y las propuestas de aplicacién a la realidad contemplaron la elaboracién de infografias y el uso de tecnologias digitales para
viabilizar acciones de educacion permanente. Conclusién: La utilizacién del Arco de Maguerez en la elaboracién y propuesta de intervenciones condujo a los
participantes desde su realidad concreta hacia un proceso de reflexion critica de manera eficiente, generando resultados directamente relacionados con la prictica
profesional. Las contribuciones obtenidas favorecieron una actuacién mds rigurosa, especialmente en lo referente a los registros, contribuyendo al fortalecimiento
de la seguridad transfusional y de la seguridad del paciente.

Descriptores: Educacion en Salud; Educacion Permanente; Transfusion de Sangre.
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Miranda TA, Valente GSC.

What is already known:

¢ The number of errors in blood transfusion processes remains
unacceptably high.

Continuing health education can contribute to improving
the quality of care; however, few studies have investigated
educational technologies aimed at enhancing transfusion
processes.

e The Maguerez Arch is a promising tool, but it remains

underutilized in the development of educational technologies
in health care.

What this article adds:

¢ Inefficient communication, inadequate documentation, and
high staff turnover are the main challenges associated with
blood transfusion processes.

¢ The Maguerez Arch can support health professionals in
critically reflecting on their own practices and implementing
improvements within their services.

* Educational technologies should not be developed through
a top-down approach, as the experience of professionals
within the institution is essential for their development and
adaptation to local needs.

INTRODUCTION

Blood transfusion is one of the most frequently per-
formed procedures in hospital settings and consists of the
infusion of whole blood or its components from a donor
to a recipient patient. According to the 8th Hemotherapy
Production Bulletin of the Brazilian Health Regulatory
Agency, more than 3.4 million transfusions were performed
in Brazil in 20191, These figures highlight the relevance
of this therapeutic resource for patients of different age
groups and clinical conditions, including those undergoing
surgical, medical, and oncological treatments.

Despite its importance, blood transfusion is not free
from risks. Transfusion reactions may be classified as im-
mediate when they occur within 24 hours after transfusion
or delayed when they manifest after this period®. Recent
studies have documented several complications associated
with the procedure, including acute hemolytic reactions,
incompatibilities, allergic reactions, and anaphylaxis®, as
well as transfusion-related acute lung injury and transfusion-
associated circulatory overload®.

In addition to the risks inherent to the procedure, ad-
verse events may result from failures at different stages of
the transfusion process, such as improper sample collection,
errors in medical requests, and incomplete or inaccurate
documentation®. The significance of these failures is
highlighted by data from the United Kingdom, where ap-
proximately 66.7% of transfusion-related adverse events
are associated with errors in recipient patient identification.
Although transfusion is a widely performed procedure,
many professionals still demonstrate insufficient familiarity
with its stages and safety requirements®. Studies indicate
that both physicians and nurses have important knowledge
gaps regarding blood transfusion'’®). This scenario reflects
the complexity of the transfusion process and reinforces the
need for its execution by adequately trained professionals®.

The literature reinforce the importance of professional
training by highlighting that acute hemolytic transfusion
reactions can be prevented through systematic training
of teams involved in clinical and laboratory transfusion
practices®. This perspective aligns with other authors®,
who argue that transfusion safety depends directly on the
knowledge and competencies of the professionals respon-
sible for the procedure. However, the level of knowledge
regarding blood transfusion varies considerably among pro-
fessionals due to the heterogeneity of educational curricula
and the complexity of the subject itself!?). In this context,

continuing health education (CHE) constitutes a fundamen-
tal strategy for professional development, contributing to
the prevention of adverse events and the strengthening of
patient safety(!D.

The Brazilian National Policy for Continuing Health
Education, established by the Ministry of Health in 200412,
defines CHE as a process that integrates education, health
care services, and patient care, bringing professional train-
ing closer to the real demands of practice. CHE recognizes
professionals as individuals who possess knowledge and
competencies that can be continuously improved and re-
defined through learning. Among the strategies used to
operationalize CHE, educational technologies (ETs) stand
out!¥,

ETs play a fundamental role in teaching and learning
processes by enabling more flexible, active, and collab-
orative approaches. From this perspective, the educator
assumes the role of knowledge facilitator, while learners
actively participate in the construction of their own learning.
Within the context of CHE, the experience accumulated by
professionals constitutes a central element of this process,
allowing knowledge acquired throughout education and
professional practice to be shared, discussed, and collec-
tively transformed. Thus, critical reflection on one’s own
work environment becomes an important tool for the con-
struction of new knowledge and the improvement of health
care practices!.

Thus, the present study seeks to answer the following
guiding question: which characteristics should compose
an ET aimed at reducing errors in the transfusion process?
Therefore, this study aims to develop, with the participation
of the interdisciplinary team of a health care institution, an
ET capable of assisting health professionals in reducing
errors related to blood transfusion.

This study constitutes an excerpt from the master’s
thesis titled “Continuing Health Education as a strategy
to improve mandatory documentation in the transfusion
process to enhance patient safety.”

METHOD

This is a descriptive, exploratory, qualitative study
conducted through focus groups involving professionals
from Instituto Estadual de Cardiologia Aloysio de Castro
(IECAC). The reporting of results followed the COnsoli-
dated criteria for REporting Qualitative research.

Interviews were conducted by the principal investigator,
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who was a master’s student and a physician working at
the institution under study. As a member of the IECAC
professional staff, the researcher had previous contact with
the participants. All health professionals directly involved
in the transfusion process were invited to participate, includ-
ing physicians, nurses, nursing technicians, and nursing
assistants, provided they were employed under labor con-
tracts, civil service appointments, or independent service
agreements and agreed to participate in the study. Profes-
sionals who did not meet these criteria were excluded.

Three meetings were held, each lasting a maximum of
60 minutes, on dates determined according to participants’
availability. The meetings took place at the workplace
and involved 11 professionals in addition to the principal
investigator. Although invited, no physicians participated
in the meetings or provided justification for declining par-
ticipation.

The study was developed based on convergent care
research (CCR)'>, a methodology in which research prob-
lems emerge from professional practice. Its purpose is to
identify weaknesses and strengths within the investigated
context, promoting the development of solutions tailored
to the reality under study'®. CCR comprises four phases:
1) conception, corresponding to the definition and formu-
lation of the research problem:; ii) instrumentation, which
includes defining the setting, participants, and data collec-
tion instruments; iii) scrutiny, characterized by obtaining
the knowledge required and assessing the feasibility of the
proposed solutions; and iv) analysis, in which data are ap-
prehended, synthesized, theorized, and evaluated regarding
their applicability to other contexts!>.

CCR is considered a problem-posing methodology,
that is, a strategy aimed at developing critical and reflec-
tive individuals capable of understanding their reality and
transforming it through the development of contextualized
interventions!”. Furthermore, this approach promotes
participants’ awareness of their own behaviors and their
relationship with the work environment.

Given the problem-posing nature of CCR, the Ma-
guerez Arch was adopted as a complementary strategy
for data production. Developed by Charles Maguerez and
later adapted by Juan Diaz Bordenave'®, this method
is an active learning methodology that positions partici-
pants as protagonists in the learning process, valuing their
knowledge, experiences, and ability to develop interven-
tion proposals'!?. Thus, professionals were recognized as
central agents in the educational process, fostering collec-
tive discussions grounded in both practical experience and
theoretical knowledge.

The Maguerez Arch consists of five stages.

The first stage, called observation of reality, involves
analyzing the concrete situation related to the problem
under investigation. To stimulate the initial discussion, the
following guiding question was proposed: What three to
five words come to mind when you think about the rela-
tionship between transfusion documentation and patient
safety?

The second stage, called key points, aims to identify
the central aspects of the problem. During this phase,
the following questions were presented: How and why is
transfusion process documentation performed? and What

factors facilitate or hinder transfusion documentation?

The third stage, called theorization, involves the search
for theoretical frameworks capable of supporting both the
understanding of the problem and the development of po-
tential solutions. To this end, participants were encouraged
to reflect on their learning and training experiences through
the following question: How did you acquire the knowledge
and skills necessary to perform transfusion documentation
aimed at ensuring patient safety?

The fourth stage, called solution hypotheses, corre-
sponds to the formulation of intervention proposals based
on the previous discussions. During this phase, the fol-
lowing question was used: Incomplete transfusion docu-
mentation: why does it occur? How can its recurrence be
prevented? What can be applied in clinical practice?

The fifth stage, called application to reality, consists
of developing concrete strategies for implementing the
proposed solutions. At this point, collective discussions
focused on how an ET could be developed and applied
within the institutional context. Although the proposals
presented by participants remained at a hypothetical level,
the discussion was directed toward aspects related to the
applicability and acceptability of the interventions. For
this reason, the results concerning the application-to-reality
stage were analyzed together with those from the solution-
hypotheses stage. The question used in this stage was:
Which ET, easily applicable and accepted by professionals,
could contribute to improving transfusion documentation
and enhancing patient safety?

All discussions were audio-recorded using a smart-
phone. The results were organized according to the dif-
ferent stages of the Maguerez Arch. Conducting three
separate meetings made it possible to include professionals
from different work shifts while minimizing disruptions
to health care activities. To ensure participant anonymity,
names were replaced by the letter “P” followed by a number
corresponding to the order of participation.

Regarding ethical considerations, the dissertation from
which this study originated was approved by the Research
Ethics Committee of the School of Medicine, Universidade
Federal Fluminense (CAAE No. 58124022.8.0000.5423;
Approval No. 5,535,821) and by the Research Ethics
Committee of IECAC (CAAE No. 58124022.8.3001.5265;
Approval No. 5,590,868).

RESULTS AND DISCUSSION

The results are presented according to the stages of
the Maguerez Arch and their respective guiding questions,
while maintaining alignment with the principles of CCR.
Thus, this section is organized according to the different
stages of the Arch.

Observation of reality

To guide participants toward identifying the most rel-
evant aspects of their work environment, the following
question was proposed: What three to five words come
to mind when you think about the relationship between
transfusion documentation and patient safety?

I wrote venous access [. .. | check patient identification
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[... ] Vital signs, blood bag volume in both directions,
both in the sense that [my colleague] mentioned and
because sometimes physicians prescribe it. (P2)

I wrote process, thinking about everything we discussed
regarding documentation, vital signs, the patient’s clin-
ical condition, actual need, attention from the moment
the blood arrives until administration, care, and the
condition of the patient’s venous access. (P4)

Check, verify, observe, monitor, and care. (P5)

The aspect most frequently highlighted by participants
was the need to verify the patient’s condition and charac-
teristics. In some reports, checking patient identification
and documentation was emphasized, whereas in others,
attention was directed toward clinical aspects such as vital
signs and venous access conditions.

These findings corroborate with literature, who identi-
fied inadequate communication as one of the main factors
associated with incidents in transfusion processes'?). The
authors emphasize the importance of adopting standardized
procedures, including checklists and appropriate docu-
mentation. Similarly, other study states that, during the
post-analytical phase of transfusion, which involves receiv-
ing and administering blood components, one of the most
frequent failures is incorrect patient identification resulting
from inadequate verification of patient data against clinical
records®?).

The practical experience of the professionals led them
to recognize the relevance of transfusion documentation
for patient safety. Terms such as “check,” “patient identifi-
cation,” “verify,” and “documentation,” among others with
similar meanings, were recurrent in the responses provided.

Key points

At this stage, the following guiding questions were used:
How and why is transfusion process documentation per-
formed? and What factors facilitate or hinder transfusion
documentation? Some of the reports obtained are presented
below.

For example, a medical prescription facilitates the pro-
cess. And if you do not have the prescription, it makes
things more difficult because until the blood bag arrives,
until the transfusion takes place, you have to run after
more people, and it comes back to the physician. (P1)

We have many hematology patients, and we end up per-
forming transfusions quite often, but there are people
who were hired recently. They have only been here
for I or 2 months. These people have not received
training. (P2)

I think the main limiting factor here is communication.
Sometimes communication is complicated. (P3)

I wrote that the problem is the lack of training and
technical knowledge among the teams. We need to
encourage training, provide education, and continually
reinforce transfusion protocols. (P4)

And regarding the factors that make it difficult, I wrote

that not everyone knows the procedures. This goes back
to the issue of new staff arriving, some people being
trained and others not receiving training and there-
fore not understanding the importance and necessity of
standardization. (P5)

As a facilitating factor, I think the form is very compre-
hensive because it already includes identification and
everything that needs to be documented. The type of
blood component, vital signs, and so on. As for limiting
factors, I wrote none. Just paying more attention. But
regarding what she mentioned, sometimes there is only
one nurse for a very large ward, and documentation
issues are failures that occur frequently. (P7)

The limiting factors are failing to document, failing to
record adverse effects and reactions, failing to properly
identify the material and the patient’s name, and not
recording the transfusion time. There is also a lack of
communication among the health care team, patients,
and family members regarding previous transfusions,
whether any reactions occurred, whether they were
reported, and whether they were documented. (P8)

The reports revealed two central problems: inadequate
team training and communication failures. Regarding the
first issue, participants associated these difficulties with
high staff turnover, which results in the frequent arrival of
workers who lack adequate training and in-depth knowledge
of the institution’s standardized procedures. The literature
support this finding by identifying high staff turnover, work
overload, and low remuneration as factors associated with
the occurrence of health care errors!.

Although most transfusion reactions are related to hu-
man error!, the adoption of standardized protocols and
electronic prescribing systems can contribute to reducing
such events, reinforcing the importance of proper documen-
tation. Furthermore, the literature emphasize that effective
communication should involve not only health profession-
als but also patients and family members?. Patients who
better understand their clinical condition become active par-
ticipants in their own care, contributing to error prevention
and improved quality of care.

The communication difficulties mentioned by partici-
pants extend beyond interpersonal relationships and include
failures in documentation and in the transmission of relevant
patient information. Effective communication requires the
complete and accurate transmission of information neces-
sary for patient care, including appropriate documentation
and confirmation of information among those involved in
the health care process>®. However, several barriers may
compromise this process, requiring adaptive strategies to
overcome them®?,

The literature demonstrates that educational interven-
tions can reduce the occurrence of adverse events reported
in hemovigilance systems. In the experience described by
the authors, the implementation of an institutional transfu-
sion manual preceded educational activities by 8 months,
contributing to the consolidation of safer practices®. There-
fore, the existence of manuals, protocols, appropriate pre-
scriptions, and complete documentation emerges once again
as a fundamental element of transfusion safety, consistent
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with the reports provided by the participants.
Theorization

At this stage, the following question was proposed:
How did you acquire the knowledge and skills necessary
to perform transfusion documentation aimed at ensuring
patient safety? Some of the reports obtained are presented
below.

I never had any training. Because you learn through
practice. [... ] During undergraduate education, we
have the theoretical part, right? (P2)

It was through practice in institutions that are,
um. . . involved with continuing education services,
right? It is in everyday work, although of course
there is also the theoretical component. (P1)

In the unit where I worked, we had training as part of
the learning process, and in the different units I had the
opportunity to put into practice the training I received
during my residency. (P4)

My initial experience was during undergraduate ed-
ucation. I graduated in nursing from UERJ. [...]
At Carlos Chagas, I spent 10 years in the orthopedic
service. In orthopedics, you deal with trauma patients.
Therefore, blood transfusion was a constant. I was able
to combine what I learned in college with practice, but
you learn a great deal through practice, much more
than in undergraduate education or any other course,
because it becomes part of your daily routine. (P5)

Now, in terms of training, it occurs all the time. It is
not only formal, like gathering in a room. It is also
colleagues sharing their knowledge [... ] (P9)

The convergence of these reports indicates that the
primary setting for learning about transfusion processes
was the workplace itself. This finding directly relates to the
previously identified issue of high staff turnover. If much
of the required knowledge is acquired through everyday
practice, it is expected that newly hired professionals may
not yet possess the same level of experience and mastery
of procedures.

These responses reinforce the relevance of CHE as a
training strategy, since this approach promotes learning
in and through work®®. As highlighted by the partici-
pants, although academic education provides important
theoretical foundations, knowledge is consolidated mainly
through practical experience. In this context, CHE plays a
fundamental role by fostering ongoing learning processes
linked to the real needs of health care services.

Furthermore, the knowledge produced in everyday clini-
cal practice is not limited to the technical training of workers.
As argued by the literature, the workplace constitutes a
privileged environment for knowledge production®, while
others emphasize its potential to promote critical, reflective,
and participatory analyses of professional practices®.

The statement provided by P9 also demonstrates that
learning processes do not need to occur exclusively through
traditional top-down educational models. The continuous
exchange of knowledge among colleagues represents an

important strategy for the collective construction of knowl-
edge, consistent with the principles of CHE and with the
horizontal approaches to health education described by
literature®?,

Solution hypotheses and application to reality

As described in the Methods section, the stages of so-
lution hypotheses and application to reality were analyzed
together because both are directed toward transforming
the observed reality. In the solution-hypotheses stage, the
following guiding question was used: Incomplete trans-
fusion documentation: why does it occur? How can its
recurrence be prevented? What can be applied in clinical
practice? Initially, this question sought to revisit the causes
of the problem and promote a broader and more theoretical
discussion regarding possible coping strategies.

In the application-to-reality stage, the proposed ques-
tion was: Which ET, easily applicable and acceptable,
could contribute to improving transfusion documentation
and enhancing patient safety? Unlike the previous stage,
this question directed the discussion toward the practical
feasibility and acceptability of concrete proposals.

Some of the responses related to the fourth stage are
presented below. Although most remain at a more concep-
tual level, some already point toward concrete intervention
possibilities:

Through health education. Through what is being done

here right now, bringing people together, talking to them,

conveying the importance of complete documentation,
the importance of following criteria, and understanding
why the transfusion is being performed. (P5)

Your idea aligns somewhat with mine, which is lecture-
based teaching combined with active learning method-
ologies. (P5)

I wrote that continuing education should be prioritized
as a way to eliminate these small problems that under-
mine professional qualification and the overall integrity
of patient care. (P6)

The professional themselves must take the initiative to
recognize their limitations and acknowledge what they
do not know, understanding that this is part of their
daily work [. .. ] Not simply waiting, comfortably, for
someone to provide them with that knowledge |[. .. | but
seeking to improve their own practice. (P9)

When you talk about active methodologies as a learning
channel, exactly, the professional becomes the protag-
onist. They are the manager of their own profession,
their own career, and the type of professional they want
to become. (P9)

And the third point is continuing education. Training.
Knowledge exchange with colleagues. I think that is
it. (P11)

The responses obtained at this stage demonstrate, more
than at any other point in the study, the importance of
involving health professionals in the development process
of the ET. They also illustrate the culmination of the path-
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way proposed by the Maguerez Arch, as the sequential
organization of its stages led participants to reflect on their
work environment, revisit their educational experiences,
and subsequently return to that reality with proposals for
transformation. In other words, the knowledge and experi-
ence of professionals were mobilized throughout the entire
process, resulting in proposals that were consistent with
the problems identified in the previous stages.

However, it was observed that some participants used
the concepts of CHE and continuing education interchange-
ably. This confusion is common, although important con-
ceptual differences exist between the two approaches®®.
While continuing education tends to be more fragmented
and directed toward specific professional categories, CHE
is characterized by a continuous, participatory process
integrated into everyday work, accompanying changes in
the professional environment and social relationships®®.
From this perspective, P11°s statement includes elements of
both approaches, since training activities may assume char-
acteristics of either continuing education or CHE, whereas
learning through knowledge exchange among colleagues
represents a strategy more closely associated with CHE.

Regarding the fifth stage of the Maguerez Arch, the
discussion on application to reality generated several inter-
vention proposals and simultaneously enabled participants
to identify potential barriers to their implementation.

No! Do you listen to a 5-minute audio message when
someone sends it to you? I do not. (P1)

I would go with an infographic. (P1)

Those who are more comfortable with technology will
access it through a QR code. (P2)

Workshops are not very accessible to everyone. [. .. |
Almost no one is willing to leave their unit to attend
one. (P4)

But there could be an explanatory leaflet. With an
image [. .. ] containing the key information you need
regarding documentation. (P4)

[ believe a short video is more useful as a guidance tool.
No one is going to learn and master a technique in 1
or 2 minutes from a video. [...] But it can provide
guidance. [...] Something that addresses a need
specific to the characteristics of the unit. (P5)

With modern interactive technology, especially for
younger people, a reel, a TikTok, or a podcast would
work. But we do not have those technological re-
sources. (P9)

However, because the institution operates through an
intranet, we cannot access some YouTube videos. So
there is no point in having a QR code if the content is
hosted there. We do not have cloud storage or another
structure available. (P9)

In reality, most of these activities only happen if we
pay for them ourselves because there is no institutional
policy supporting them. (P9)

Another motivating factor would be linking participa-
tion to an event. For example, a congress, symposium,
or seminar. “Whoever participates in the training
will be eligible to compete for a place at a cardiol-
ogy congress, symposium, or seminar.” Then you are
working on motivation as well. (P11)

She mentioned the SOP [. .. ] but I support technology,
something like a Help 10 [a quick 10-minute training
session that does not require leaving the workplace].
Let’s conduct a 10-minute bedside training session with
the team. [. .. ] It should be something dynamic and in-
teractive that engages the professionals involved. (P11)

These reports highlight the importance of professionals’
experience not only as health professionals but also as
members of the institution under investigation. Their ac-
cumulated knowledge of the organizational reality enabled
them to anticipate barriers and identify practical limita-
tions that could compromise the implementation of certain
strategies. One example was the recognition of restrictions
imposed by the institution’s internal network, which would
prevent access to content hosted on external platforms such
as YouTube.

Involving professionals in research has positive effects
on health care processes and patient outcomes®?. The
findings of the present study reinforce this assertion, as
the participation of professionals in the development of
the ET stimulated critical reflection not only on existing
problems but also on concrete possibilities for transforming
the institutional reality.

Among the proposed strategies were short videos, info-
graphics, workshops, informational leaflets, participation
in congresses and symposia, and bedside training sessions.
However, participants also identified several limitations
associated with these approaches. In the case of videos,
technological constraints related to institutional infras-
tructure were reported. For workshops, congresses, and
symposia, challenges included limited time availability and
the lack of institutional financial support for participation
in such events.

Regarding infographics, his resource is among the most
well-accepted communication tools by professionals be-
cause of its visual language, rapid readability, and ease of
consultation, characteristics that are particularly valuable
in dynamic health care environments®!). The proposal
of bedside training sessions is strongly aligned with the
principles of CHE described by the literature®®?%as it
promotes horizontal learning within the workplace itself.

This proposal also represents a concrete example of
the outcomes generated by the reflective process triggered
by the Maguerez Arch. It is a strategy consistent with
the needs identified throughout the previous stages be-
cause it is dynamic, quick to implement, integrated into
routine clinical practice, and easily directed toward newly
hired professionals, a particularly relevant group in settings
characterized by high staff turnover.

One limitation of this study is that the investigative
process concluded at the ET development stage and did
not progress to validation or practical implementation. In
addition, the limited number of studies describing in detail
the development of similar ETs restricted the depth of the
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theoretical discussion. Finally, although physicians in-
volved in the transfusion process were invited to participate
in the study, none agreed to take part in the ET development
process.

The implications of this study include strengthening the
use of the Maguerez Arch as a strategy for developing ETs
with health professionals, an approach that remains under-
explored in the Brazilian context. Furthermore, the findings
represent an important step toward the development of an
ET adapted to the investigated setting and highlight critical
issues related to the transfusion process that require ongo-
ing attention to ensure transfusion safety and the quality of
patient care.

CONCLUSION

Through the application of CCR, the participants in
this study were able to develop relevant proposals for im-
plementing CHE within their work environment, following
the methodological principles of the Maguerez Arch.

The study’s main contribution is the development of an
ET grounded in this methodology. The use of the Maguerez
Arch proved particularly valuable because it enabled a criti-

REFERENCES

1. Agéncia Nacional de Vigilancia Sanitdria (BR). Anvisa
divulga dados de producao hemoterdpica. Brasilia:
Anvisa; 2021.

2. Agéncia Nacional de Vigilancia Sanitdria (BR). Marco
conceitual e operacional de hemovigilancia: guia para
a hemovigilancia no Brasil. Brasilia: Anvisa; 2015.

3. Bansal N, Raturi M, Singh C, Bansal Y. Immunological
complications of blood transfusion: current insights
and advances. Curr Opin Immunol. 2025;96:102617.
https://doi.org/10.1016/j.c0i.2025.102617. PMID:
40737911

4. Khan Al Goldin J, Gupta G. Noninfectious Compli-
cations of Blood Transfusion. Treasure Island (FL):
StatPearls Publishing; 2022.

5. Riveira MC, Louzon MJ, Tuott EE, Monoski TJ, Cruz-
Cody VG, Tesfamariam A, et al. Blood School. Am J
Clin Pathol. 2020;153(4):524-9. https://doi.org/10.109
3/ajcp/aqz192. PMID: 31776544

6. Stubbs JR, Kreuter JD. BEST TEST with MEDIOCRE
RESULTS (at best!): a “call to arms” to correct clini-
cian knowledge deficits in transfusion medicine. Trans-
fusion. 2016;56(2):285-9. https://doi.org/10.1111/trf.
13456. PMID: 26864979

7. Graham J, Narayan S, Pendry K. Improving transfusion
education for junior doctors; exploring UK experiences.
Transfus Med. 2017;27(2):96-104. https://doi.org/10.1
111/tme.12373. PMID: 28382707

8. Freixo A, Matos I, Leite A, Silva A, Bischoff F,
Carvalho M, et al. Nurses knowledge in Transfusion
Medicine in a Portuguese university hospital: the im-
pact of an education. J Blood Transfus. 2017;15(1):49-
52. https://doi.org/10.2450/2016.0185-15

9. Duarte RD, Silva KFN da, Félix MM dos S, Tavares
JL, Zuffi FB, Barbosa MH. Knowledge about blood
transfusion in a critical unit of a teaching hospital.

cal analysis of the institutional reality in collaboration with
the professionals involved, facilitating the identification of
needs and the development of proposals compatible with
the context under investigation.

Thus, the present study not only contributes to expand-
ing the use of the Maguerez Arch in research focused on the
development of ETs but also establishes a theoretical and
practical foundation for the creation of an ET that may be ap-
plied within the investigated setting. Future studies should
prioritize the application-to-reality stage proposed by the
Maguerez Arch, as well as the development, validation, and
evaluation of the ET proposals identified by the participants.

* This article was derived from the Master’s Thesis titled
“Continuing Health Education as a Strategy to Improve
Mandatory Documentation of the Transfusion Process”,
submitted to the Professional Master’s Program in Health
Education at Fluminense Federal University, Niteréi, RJ,
Brazil, in 2023.

CONFLICT OF INTEREST

The authors declare no conflicts of interest.

Biosci. J. 2017;33(3):788-98. https://doi.org/10.14393
/bj-v33n3-36196

10. Amaral JHS, Nunes RLS, Rodrigues LMS, Braz MR,
Balbino CM, Silvino ZR. Hemoterapia: um desafio
no cotidiano da equipe de enfermagem. Rev enferm
UFPE on line. 2016;4820-7. https://doi.org/10.5205/
reuol.8200-71830-3-SM.1006sup201614

11. Nazario S da S, Barancelli MDC, Gandolfi M, Marcon-
des C, Spagnolo LM de L. Educacio permanente de
equipe de enfermagem em reacdo transfusional. Rev
enferm UFPE on line. 2019;307-14. https://doi.org/10
.5205/1981-8963-v13i02a235938p307-314-2019

12. Brasil. Ministério da Sadde. Portaria n® 198 GM/MS,
de 13 de fevereiro de 2004. Institui a Politica Nacional
de Educag@o Permanente em Satide como estratégia
do Sistema Unico de Satide para a formacio e o desen-
volvimento de trabalhadores para o setor e d4 outras
providéncias. Didrio Oficial da Unido. 16 fev 2004
[cited 2026 Jun 24]; Secao 1:38-41. Available from:
https://www.gov.br/funasasite/wp-content/files_mf/
Pm_198_2004.pdf

13. Pavinati G, Lima LV de, Soares JPR, Nogueira
IS, Jaques AE, Baldissera VDA. Tecnologias educa-
cionais para o desenvolvimento de educag@o na sadde:
uma revisdo integrativa. Arq. Ciénc. Satde Unipar.
2022;26(3). https://doi.org/10.25110/arqsaude.v26i3.
2022.8844

14. Marques MP. A tecnologia na educacdo: o papel da
gestdo frente as novas tecnologias no ambito esco-
lar. ContraCorrente: Revista do Programa de Pds-
Graduacdo Interdisciplinar em Ciéncias Humanas.
2024;1(22):105-19. https://doi.org/10.59666/cc-p
pgich.v1i22.4108

15. Trentini M, Paim L, Silva DMGV. Pesquisa convergente
assistencial: delineamento provocador de mudancgas

Online Braz J Nurs. 2026;25(1):¢20266902 | 7


https://doi.org/10.1016/j.coi.2025.102617
https://pubmed.ncbi.nlm.nih.gov/40737911/
https://doi.org/10.1093/ajcp/aqz192
https://doi.org/10.1093/ajcp/aqz192
https://pubmed.ncbi.nlm.nih.gov/31776544/
https://doi.org/10.1111/trf.13456
https://doi.org/10.1111/trf.13456
https://pubmed.ncbi.nlm.nih.gov/26864979/
https://doi.org/10.1111/tme.12373
https://doi.org/10.1111/tme.12373
https://pubmed.ncbi.nlm.nih.gov/28382707/
https://doi.org/10.2450/2016.0185-15
https://doi.org/10.14393/bj-v33n3-36196
https://doi.org/10.14393/bj-v33n3-36196
https://doi.org/10.5205/reuol.8200-71830-3-SM.1006sup201614
https://doi.org/10.5205/reuol.8200-71830-3-SM.1006sup201614
https://doi.org/10.5205/1981-8963-v13i02a235938p307-314-2019
https://doi.org/10.5205/1981-8963-v13i02a235938p307-314-2019
https://www.gov.br/funasasite/wp-content/files_mf/Pm_198_2004.pdf
https://www.gov.br/funasasite/wp-content/files_mf/Pm_198_2004.pdf
https://doi.org/10.25110/arqsaude.v26i3.2022.8844
https://doi.org/10.25110/arqsaude.v26i3.2022.8844
https://doi.org/10.59666/cc-ppgich.v1i22.4108
https://doi.org/10.59666/cc-ppgich.v1i22.4108

DEVELOPMENT OF AN EDUCATIONAL TECHNOLOGY AS A STRATEGY TO IMPROVE TRANSFUSION SAFETY
Miranda TA, Valente GSC.

16.

17.

18.

19.

20.

21.

22.

23.

nas praticas de satde. 3 ed. Porto Alegre: Morid; 2014.
176p.

Reibnitz KS, Prado ML do, Lima MM de, Kloh
D. Pesquisa convergente-assistencial: estudo bib-
liométrico de dissertagdes e teses. Texto contexto -
enferm. 2012;21(3):702-7. https://doi.org/10.1590/s0
104-07072012000300027

Gomes DM, Flauzino VH de P, Vitorino PG da S,
Hernandes L de O, Queluci G de C, Cesario JM
dos S. Metodologia da problematizacdo — Aplicabil-
idades no ensino de enfermagem fundamental. RSD.
2021;10(6):e34510615378. https://doi.org/10.33448/r
sd-v10i6.15378

Silva LAR da, Piveta Junior O, Costa PR da, Reno-
vato RD, Sales C de M. O Arco de Maguerez como
metodologia ativa na formacao continuada em satide.
EDU. 2020;8(3):41-54. https://doi.org/10.17564/231
6-3828.2020v8n3p41-54

Araujo LX de, Tomaz BKS, Oliveira TS de, Gomes
KL. Incidéncia dos erros pré —transfusionais. Revft.
2024;28(138):57-8. https://doi.org/10.69849/revistaft
/th10249131157

Pinto CT. Erro no processo transfusional hospita-
lar e medidas de mitigacdo: uma Scoping Review.
REV_UIIPSantarém [Internet]. 2023 [cited 2025 Sep
2025];11(1):€29906. Available from: https://revistas.r
caap.pt/uiips/article/view/29906

Siman AG, Braga LM, Amaro M de OF, Brito MJM.
Practice challenges in patient safety. Rev Bras Enferm.
2019;72(6):1504-11. https://doi.org/10.1590/0034-7
167-2018-0441. PMID: 31644737

Rocha GA, Silva RK dos S, Neto FJ de C, Fontes JH,
Nascimento JMF, Bastos SNMAN. Comunicagio efe-
tiva para seguranca do paciente e o uso de tecnologias
da informacdo em satide. Rev. Enferm. Atual In Derme.
2020;93(31):31. https://doi.org/10.31011/reaid-202
0-v.93-n.31-art.712

Olino L, Gongalves A de C, Strada JKR, Vieira
LB, Machado MLP, Molina KL, et al. Effective
communication for patient safety: transfer note and
Modified Early Warning Score. Rev Gaucha Enferm.
2019;40(spe):e20180341. https://doi.org/10.1590/19

24.

25.

26.

27.

28.

29.

30.

31.

83-1447.2019.20180341. PMID: 31038606

Miccas FL, Batista SHS da S. Educacdo perma-
nente em saide: metassintese. Rev Saude Publica.
2014;48(1):170-85. https://doi.org/10.1590/s0034-891
0.2014048004498. PMID: 24789649

Macédo NB, Albuquerque PC, Medeiros KR. O de-
safio da implementagdo da educagdo permanente na
gestdo da educacdo na saide. Trab. educ. satde.
2014;12(2):379-401. https://doi.org/10.1590/5198
1-77462014000200010

Azevedo IC, Silva GW dos S, Vale LD, Santos QG, Cas-
siano A do N, Morais IF, et al. Educag¢do Continuada
em Enfermagem no Ambito da Educacio Permanente
em Saude: Revisdo Integrativa de Literatura. SaudPesq.
2015;8(1):131. https://doi.org/10.17765/1983-1870.
2015v8nlpl131-140

Carvalho MS, Merhy EE, Sousa MF. Repensando as
politicas de Satide no Brasil: Educagdo Permanente em
Satde centrada no encontro e no saber da experiéncia.
Interface (Botucatu). 2019;23:e190211. https://doi.or
g/10.1590/interface.190211

Sousa Janior BS, Silva TGM, Sousa BMB, Menezes
CLM, Castro LP, Lima MEFB. A politica de educagio
permanente em satde no contexto interdisciplinar:
desafios e possibilidades. CLCS. 2025;18(5):e17717.
https://doi.org/10.55905/revconv.18n.5-113

Sousa DD de, Sousa VT, Sousa PMLS de, Pinheiro
VGM. O reflexo da educagdo permanente em satde
na pratica de Enfermagem. RSC. 2025;8(1). https:
//doi.org/10.61411/rsc202592518

Boaz A, Goodenough B, Hanney S, Soper B. If
health organisations and staff engage in research, does
healthcare improve? Strengthening the evidence base
through systematic reviews. Health Res Policy Syst.
2024;22(1):113. https://doi.org/10.1186/s12961-024
-01187-7. PMID: 39160553

Lima AMC da, Piagge CSLD, Silva ALO, Robazzi
ML do CC, Mélo CB, Vasconcelos SC. Tecnologias
educacionais na promoc¢ao da saide do idoso. Enferm
Foco. 2021;11(4). https://doi.org/10.21675/2357-707
x.2020.v11.n4.3277

AUTHOR CONTRIBUTIONS

Study design: Miranda TA, Valente GSC.

Data collection: Miranda TA, Valente GSC.
Data analysis: Miranda TA, Valente GSC.

Data interpretation: Miranda TA, Valente GSC.
All authors are responsible for the textual writing and critical review of the intellectual content, the final version
published, and all ethical, legal, and scientific aspects related to the accuracy and integrity of the study.

Copyright © 2026 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. 2026;25(1):¢20266902 | 8


https://doi.org/10.1590/s0104-07072012000300027
https://doi.org/10.1590/s0104-07072012000300027
https://doi.org/10.33448/rsd-v10i6.15378
https://doi.org/10.33448/rsd-v10i6.15378
https://doi.org/10.17564/2316-3828.2020v8n3p41-54
https://doi.org/10.17564/2316-3828.2020v8n3p41-54
https://doi.org/10.69849/revistaft/th10249131157
https://doi.org/10.69849/revistaft/th10249131157
https://revistas.rcaap.pt/uiips/article/view/29906
https://revistas.rcaap.pt/uiips/article/view/29906
https://doi.org/10.1590/0034-7167-2018-0441
https://doi.org/10.1590/0034-7167-2018-0441
https://pubmed.ncbi.nlm.nih.gov/31644737/
https://doi.org/10.31011/reaid-2020-v.93-n.31-art.712
https://doi.org/10.31011/reaid-2020-v.93-n.31-art.712
https://doi.org/10.1590/1983-1447.2019.20180341
https://doi.org/10.1590/1983-1447.2019.20180341
https://pubmed.ncbi.nlm.nih.gov/31038606/
https://doi.org/10.1590/s0034-8910.2014048004498
https://doi.org/10.1590/s0034-8910.2014048004498
https://pubmed.ncbi.nlm.nih.gov/24789649/
https://doi.org/10.1590/s1981-77462014000200010
https://doi.org/10.1590/s1981-77462014000200010
https://doi.org/10.17765/1983-1870.2015v8n1p131-140
https://doi.org/10.17765/1983-1870.2015v8n1p131-140
https://doi.org/10.1590/interface.190211
https://doi.org/10.1590/interface.190211
https://doi.org/10.55905/revconv.18n.5-113
https://doi.org/10.61411/rsc202592518
https://doi.org/10.61411/rsc202592518
https://doi.org/10.1186/s12961-024-01187-7
https://doi.org/10.1186/s12961-024-01187-7
https://pubmed.ncbi.nlm.nih.gov/39160553/
https://doi.org/10.21675/2357-707x.2020.v11.n4.3277
https://doi.org/10.21675/2357-707x.2020.v11.n4.3277

	INTRODUCTION
	METHOD
	RESULTS AND DISCUSSION
	Observation of reality
	Key points
	Theorization
	Solution hypotheses and application to reality

	CONCLUSION
	CONFLICT OF INTEREST

