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ABSTRACT

Objective: to build, evaluate and test two clinical simulation scenarios for the planning
and management of infusion therapy by nurses. Methods: methodological study, with
construction of scenarios based on the NLN Jeffries Simulation Theory and the theoretical
model Vessel Health Preservation; evaluation of the scenario design by judges, with
calculation of the Modified Kappa Coefficient (MKC); testing scenarios with the target
audience. Results: scenarios built for: 1. Patient assessment and vascular device selection;
and 2. Identification and management of deep vein thrombosis. In the evaluation by judges,
testing of validated scenarios in relation to educational practices and simulation design, the
items evaluated presented MKC values > 0.74. Conclusion: two evidence-based scenarios
related to infusion therapy were constructed, with high levels of agreement among judges
regarding their design. In testing with nurses, good results were obtained regarding the
design and structuring of educational practice.

Descriptors: Educational Measurement; Nursing Education; Vascular Access Devices;
Simulation Training; Patient Care Planning.

RESUMO

Objetivo: construir, avaliar e testar dois cendrios de simulacdo clinica para o planejamento
e gerenciamento da terapia infusional pelo enfermeiro. Método: estudo metodolégico, com
construgéo de cenarios baseado na NLN Jeffries Simulation Theory e no modelo tedrico Vessel
Health Preservation; avaliagao do desenho dos cenarios por juizes, com célculo do Coeficiente
de Kappa Modificado (CKM); testagem dos cenarios com o publico-alvo. Resultados:
cendrios construidos para: 1. Avaliacdo do paciente e selecdo do dispositivo vascular; e 2.
Identificacdo e gerenciamento de trombose venosa profunda. Na avaliagdo por juizes, na
testagem dos cendrios validados em relacdo as praticas educativas e ao design da simulagao,
os itens apreciados apresentaram valores do CKM > 0,74. Conclusao: foram construidos dois
cenarios baseados em evidéncias relacionadas a terapia infusional, com elevados valores de
concordancia dos juizes, quanto ao seu desenho. Na testagem com enfermeiros, obteve-se
bons resultados quanto ao desenho e estruturagdo da pratica educativa.

Descritores: Avaliacdo Educacional; Educagdo em Enfermagem; Dispositivos de Acesso
Vascular; Treinamento por Simulacdo; Planejamento de Assisténcia ao Paciente.

RESUMEN

Objetivo: construir, evaluar y probar dos escenarios de simulacién clinica para planificar
y gestionar terapias de infusiéon por enfermeros. Métodos: es un estudio metodoldgico,
con escenarios basados en la Teoria de la Simulacién de Jeffries NLN y en el modelo teérico
Vessel Health Preservation; evaluacion del disefio de los escenarios por jueces mediante
calculo del Coeficiente de Kappa Modificado (CKM); prueba de los escenarios con el publico-
objeto. Resultados: escenarios construidos para: 1. evaluacion de pacientes y seleccion
de dispositivos vasculares; y 2. identificacién y manejo de trombosis venosa profunda. En
la evaluacién por jueces, en la prueba de los escenarios validados respecto a las practicas
educativas y en el disefio de la simulacion, los items sopesados alcanzaron el CKM = 0,74.
Conclusidn: se construyeron dos escenarios sobre evidencias relacionadas con la terapia
de infusidn, con valores de concordancia altos entre los jueces, referente a su disefio. En
las pruebas con enfermeros, se obtuvieron buenos resultados en cuanto al disefio y a la
estructuracion de la practica educativa.

Descriptores: Evaluacion Educacional; Educacion en Enfermeria; Dispositivos de Acceso
Vascular; Entrenamiento Simulado; Planificacién de Atencién al Paciente.
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Clinical simulation scenarios for the planning and management of infusion therapy by nurses

INTRODUCTION

In recent years, the training and education of health profes-
sionals has undergone many changes with the aim of improving
teaching and learning techniques-2. In this sense, the nursing
profession has made considerable advances and experienced
significant changes in its knowledge, practices and functions.
In view of this, the nurse needs clinical competence to properly
attend and respond to these changes and advances®“?.

The concept of clinical competences in nursing goes along with
the development of the profession and encompasses the combina-
tion of cognitive, psychomotor and affective skills, as described in
the three major domains of Bloom’s Taxonomy®. In addition, the
discussion on the development of strategies that promote patient
and health professional safety has increased in recent years and
has led to reflection on the teaching of professionals®.

With regard to the training of nurses, studies have identified
that there are gaps and variability in nurses’ knowledge regard-
ing infusion therapy. They also confirm the need to identify
useful and adequate educational strategies to form qualified
and competent teams in the insertion of vascular accesses and
in the management of infusion therapy, integral parts of the
professional nursing practice” %,

Although the insertion of vascular accesses and the manage-
ment of infusion therapy are basic competences for nursing
professionals who are inserted in the hospital environment, they
are not limited only by technical skills and require continuing
education. This is because nurses need to make complex deci-
sions daily, make clinical judgments of different levels of difficulty
in order to properly assess the patient, select the most assertive
vascular device, choose the best vessel for puncture and manage
the entire process of infusion therapy in an efficient way. that the
patient receives his therapeutic plan with safety and quality-2'",

In this sense, simulation training has been widely used as an
innovative and effective teaching and learning strategy. It allows
the development of different technical and non-technical skills
that support the development of clinical judgment and favor
decision making13),

Therefore, in view of the evidence in the literature8''4 on
the insufficient and variable state of knowledge of nurses in rela-
tion to the process involving infusion therapy, the lack of training
and/or continuing education that develop clinical skills related to
infusion therapies and the few studies that correlate simulation
training with the improvement of the skills of these profession-
als, it is considered opportune, the elaboration of teaching and
learning strategies that may supplement these gaps.

OBJECTIVE

To build, evaluate and test two clinical simulation scenarios
for the planning and management of infusion therapy by nurses.

METHODS
Ethical aspects

The study was conducted in accordance with national and
international ethics guidelines and approved by the Research
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Ethics Committee of the State University of Campinas. The In-
formed Consent Form was obtained from all individuals involved
in the study, being signed by the expert judges online and by
the target audience in writing, so that one copy was intended
for the participant and the other remaining with the researchers.

Study design, period and place

Methodological study, with a quantitative approach, following
the recommendations of the Reporting guidelines for health care
simulation research: extensions to the CONSORT and STROBE
statements"® conducted in three steps: 1. Construction of clinical
simulation scenarios and respective checklists; 2. Assessment of
judge agreement; and 3. Testing the scenarios through a pilot
with the target audience. The study was carried out in a univer-
sity hospital and a nursing school located in the interior of Sdo
Paulo, where stages 1 and 2 took place from December 2020 to
August 2021. The testing of scenarios with the target audience
was carried out in October 2021.

Study protocol

Step 1 consisted of building two high-fidelity clinical simula-
tion scenarios and was based on the theoretical model proposed
by Jeffries"®, The International Nursing Association for Clinical
Simulation and Learning (INACSL) guidelines)that conceptualize
current practices to structure teaching strategies by simulation,
mainly in nursing education, and include the following elements:
the facilitator, the student, educational practices, simulation design
(which includes objectives, fidelity, support for the participant
, problem solving and debriefing) and learning outcomes. The
elaboration of the debriefing phase was based on the instru-
ment Three Stages of Efficient Debriefing Focused/Formative/
Summative: a Debriefing Guide for Instructors"®.

For the content of the scenario, a narrative review of the lit-
erature was carried out by the leading author in order to identify
the state of the art on teaching and learning strategies and the
knowledge of nurses in infusion therapy!27®, guidelines such as
that of the Infusion Nurses Society (INS) are also consulted" and
the specific national guidelines of the National Health Surveillance
Agency (ANVISA)?, The Vessel Health and Preservation (VHP)
theoretical model™ which organizes evidence-based practices
applied to infusion therapy and vascular accesses was selected
for structuring the scenarios.

To examine the performance of candidates according to the
skills required during the scenarios, verification checklists were
prepared. This material also served to guide the debriefing stage.

In stage 2, evaluating the general structure of the scenarios
and their respective checklists, the judges received an invitation
to participate in the study via e-mail and after accepting and
signing the Informed Consent Form (ICF), they received the file
with the two scenarios and the data collection instruments, via
Google Forms®. At this stage, a questionnaire was prepared for
characterization and a second instrument, adapted from a previous
study, which included the assessment of objectives, structure/
presentation and relevance®'-?? scenarios and checklists. Likert-
type scales ranging from one (disagree) to four points (completely
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agree) were used)®. When one or two points were marked, the
judges should suggest changes or deletion of the items. In ad-
dition, the judges had the opportunity to report suggestions for
improvement for all constructed material®@®.

Step 3 consisted of testing the scenarios through a pilot with
the target audience. Nurses who work in care units with adult
patients at the selected hospital were invited to participate
through an invitation via institutional email. After enrolling and
agreeing to participate in the research, the nurses received, seven
days before the application of the clinical simulation scenarios,
video lessons on the VHP model™, via the Google Classroom®
platform. On the day the simulation scenarios were applied,
the nurses initially completed the characterization instrument.
After participating in the clinical simulation, they were asked
to complete the Educational Practices Questionnaire® and the
Simulation Design Scale®.

The Educational Practices Questionnaire consists of 16 items,
with two subscales (one related to educational practices and an-
other to the importance attributed to the item); this instrument
is divided into four factors: 1) Active learning, 2) Collaboration, 3)
Different ways of learning and 4) High expectations. The instru-
ment uses a 5-point Likert-type scale, with the option of “not
applicable”when the statement does not concern the simulated
activity performed. The scale proved to be reliable, with an overall
Cronbach’s alpha of 0.90%. The Simulation Design Scale is an
instrument composed of 20 items, divided into two subscales
(one on simulation design and the second on the importance
attributed to the item); the scale is divided into five factors: 1)
Objectives and information, 2) Support, 3) Problem solving, 4)
Feedback and reflection and 5) Realism. The 5-point Likert-type
response pattern, with the option of “not applicable” when the
statement does not concern the simulated activity. The scale
proved to be reliable, with an overall Cronbach’s alpha of 0.93),

Sample, inclusion and exclusion criteria

For the evaluation of the general structuring of the scenarios,
judges who met the following criteria were invited®”: a) graduation
in nursing, at least 5 years of training; b) experience in infusion
therapy (specialization, participation in vascular access groups
or teaching in disciplines that address the theme) and/or clinical
simulation, of at least 3 years.

The sample was intentional and the judges were initially selected
on the Lattes Platform of the National Council for Scientific and
Technological Development (CNPq) and later by the snowball
selection strategy®®. It was considered as an exclusion criterion:
judges who did not respond within the stipulated period after
accepting the invitation.

There are controversies in the literature regarding the number
of judges, ranging from five to ten and other authors suggest
from six to twenty judges; and in relation to the qualification
of the judges, it is recommended to have clinical experience,
publish and research on the subject and have experience in the
conceptual structure involved®*539_For this study, the number
of 11 responding judges was considered.

The testing of scenarios through a pilot study was carried out
with a small group, selected for convenience®®, being composed
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of eight nurses who work in the care of adult patients in infusion
therapy of the selected service. The literature describes that this
step plays a vital role in research so that the target population
has important familiarity with the constructs through direct
personal experiencel?>243031_ |t was considered as an exclusion
criterion: nurses who did not appear on the scheduled date or
did not fill in the instruments necessary for testing the scenarios.

Analysis of results and statistics

The results of stages 1, 2 and 3 were presented in a descriptive
way and with the aid of charts and tables for better observation of
the findings. The data from the judges’evaluation and the testing
of the scenarios were tabulated in an Excel® spreadsheet, and the
description of the judges and nurses, respectively, was presented.

The Modified Kappa Coefficient (MKC) was calculated®2232,
which refers to the degree of agreement between the judges,
regarding the relevance, scope and comprehensibility of the
items, thus guaranteeing the reliability and precision of the
evaluated material. Values from 0.40 to 0.59 for the MKC are
considered reasonable, from 0.60 to 0.74 good, and greater than
0.74 excellent®*3¥, The items that obtained MKC < 0.74 under-
went reformulation according to the considerations made by the
judges, the consensus of the study researchers and according to
the scientific evidence described in the literature.

The data collected in step 3 were compiled and analyzed using
an Excel® spreadsheet, with the mean and standard deviation (SD)
being calculated for each factor and item, as well as the total score.

RESULTS
Construction of scenarios

The construction of clinical simulation scenarios was based on
the VHP model™which structures evidence-based practices with
a focus on the planning and management of infusion therapy,
with two simulation scenarios being elaborated: Scenario 1 -
Patient assessment and vascular device selection and Scenario
2 - Identification and management of deep vein thrombosis
(DVT), with a time of 15 minutes for each scenario.

For the elaboration of the scenarios, adapted from the NLN
Jeffries Simulation Theory®® four steps were considered: 1.
Pre-Briefing following the Guideline and Essential Elements for
Prebriefing®® which consists of presenting the simulation sce-
nario through guidance on the simulated environment and the
resources available for its realization. It is an important stage that
brings security to the participants; 2. Briefing in which informa-
tion about the clinical case that will be simulated is presented,
that is, vignettes are made available with sufficient data about
the content of the simulation®®; 3. Clinical simulation scenario
in which objectives, fidelity, time, problem solving, type of sup-
port for participants, script and learning outcomes were defined,
exemplified in Chart 197,

For this stage, checklists were also formulated to examine the
participants’ performance and guide the subsequent debriefing
stage; 4. Debriefing using the Three Stages of Efficient Focused/
Formative/Summative Debriefing: A Guide to Debriefing for
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Instructors®in which participants mediated by the facilitator
have the opportunity to reflect on the simulated experience, the
learning acquired and how much the simulation can contribute
to their clinical practice.

Content validation by judges

For the appreciation of the scenarios, 40 specialists were
contacted, but each scenario was assessed by a committee
formed by 11 judges who returned within the established time.
These were predominantly female, with a mean age of 37 years
and mean time as a nurse of 17 years, which ranged from 8 to
33 years. Three judges had a specialization, two had a master’s
degree, four had a doctorate and two had a postdoctoral degree.
Regarding the domain of the theme, seven judges have already
taught disciplines on the theme and six judges have already
participated as members of groups related to infusion therapy.
Eight judges had experience in the area of clinical simulation
with an average of 5 years, ranging from a minimum of 4 to a
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maximum of 9 years, and six judges used it as a teaching strategy
in their professional practice.

Table 1 shows the MKC values for each of the evaluation items
of the clinical simulation scenarios, with no item with MKC <
0.74, but some adjustments suggested by the judges were made
after consensus of the researchers and according to the scientific
evidence described in the literature.

In scenario 1,’'hemodynamic instability’ was added as a clue
considering the clinical picture presented in the script, the long-
term bladder catheterization to the simulator for greater fidelity
to the scenario and in the briefing an adjustment was necessary
in the vignette since it was not clear whether the patient was
being admitted or was already in bed. In scenario 2, there was a
suggestion to remove the word ‘suspect’ before the term ‘deep
vein thrombosis'in the title; added in the records referring to the
patient’s medical record the clues‘vessel diameter’and ‘number
of punctures’'being correlated with Virchow's Triad. In the script,
in the DVT diagnosis stage, it was added that‘doctor contacts via
telephone for discussion regarding conduct’.

Chart 1 - Summary design of clinical simulation scenarios after evaluation and testing of scenarios (N = 11). Campinas, Sao Paulo, Brazil, 2021

Scenarios 1. Patient assessment and vascular device selection 2. Identification and management of deep vein thrombosis
Objectives General: Perform patient assessment for vascular General: Perform patient assessment for identification and
device indication and selection management of suspected PICCt-related DVT*.
Specific: a) Identify and analyze risk factors related Specific: a) Identify the risk factors for DVT;
to infusion therapy; b) Indicate the most appropriate b) Evaluate the patient and identify signs/symptoms of DVT;
vascular device according to the patient’s global ¢) Discuss the necessary conduct for the management of DVT
assessment; c) Discuss with the multidisciplinary team considering the continuity of infusion therapy.
(physician) the choice of this device.
Fidelity High fidelity simulation. High fidelity simulation.
Problem High complexity scenario in which nurses will obtain High complexity scenario in which participants will obtain
solving relevant information for clinical reasoning in the relevant information for clinical reasoning in the identification
planning of infusion therapy and implement actions and management of DVT and implement actions based on the
based on the association between findings in the association between findings in the patient’s clinical history, physical
patient’s clinical history, physical examination and examination and assessment of the vascular device.
therapeutic proposal.
Cues a) Medical Prescription: intermittent and continuous a) Patient’s report of pain;
infusions; irritant and vesicant medications; multiple b) Medical record with records referring to the patient’s infusion
infusions therapy during hospitalization (upper arm circumference, risk factors,
b) Indication of Norepinephrine infusion by the PICC insertion data such as vessel diameter and number of puncture
Physician; attempts);
c) Provide medical records: clinical history and ¢) Medical prescription: prescription of antibiotic therapy (justifying
laboratory tests (alteration: leukocytes, lactate and maintenance of infusion therapy);
platelets related to the septic condition); d) Patient’s complaint: that the catheter is not good (directing the
d) Left mastectomy; evaluation of catheter patency) and difficulty in performing some
e) Hemodynamic instability. activities of daily living (for evaluation of the “Zim Zone");
e) Report of previous thrombosis.
f) Intensive care unit nurse: questions the factors related to the
suspicion of DVT and conduct
Learning Cognitive knowledge: identification of the Knowledge (cognitive): identification of risk factors and signs/
outcomes importance of the planning phase of infusion therapy symptoms of DVT related to the PICC.
for the quality of health care and patient safety. Skill (non-technical): development of clinical judgment,
Skill (non-technical): development of clinical identification of care needs and potential problems in order to
judgment to identify care needs and potential develop actions that help solve problems and achieve favorable
problems in order to develop actions that help solve results for the patient in the management of DVT related to the PICC.
problems and achieve favorable results for the patient Attitude: decision making to manage DVT related to PICC.
in the context of infusion therapy.
Attitude: decision-making for the indication and
selection of the appropriate vascular device based on
the systematic evaluation of the patient.

Note: *DVT -Deep venous thrombosis; 1PICC - Peripherally Inserted Central Catheter.
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Table 1 - Values of the Modified Kappa Coefficient for each of the items evaluated in the clinical simulation scenarios (N = 11). Campinas, Sao Paulo, Brazil, 2021

Index Scenario 1 Scenario 2*
Objectives
Consistency of content with objectives 1.00 1.00
Clear and concise learning objectives 0.81 1.00
Content facilitates critical thinking 1.00 1.00
Problem resolution 1.00 1.00
Expected results 1.00 0.90
Objectives instigate changes in professional behavior and attitude 1.00 1.00
Structure/Presentation
Support provided to the candidate 1.00 1.00
Target Audience 1.00 0.90
Educational Practice 1.00 1.00
Scenario fidelity 0.81 0.90
Clues 0.90 0.90
Debriefing 0.90 0.90
briefing 0.90 1.00
Case summary 1.00 0.90
Script 0.81 0.81
Materials and equipment 0.90 1.00
Check list 1.00 0.90
Scenario title 1.00 0.90
Scientifically correct information 1.00 0.90
Logical sequence of content 1.00 1.00
Information covers content on Infusion Therapy 1.00 1.00
Appropriate script for nurses 1.00 0.90
Language that is easy for the target audience to understand 1.00 1.00
Attractive view of the scenery 1.00 1.00
Data presented in a structured and objective way 1.00 1.00
Relevance
Important content for the quality of care provided 1.00 1.00
Form of presentation contributes to the learning of nurses 1.00 1.00
Contextual details provide clues based on desired outcomes 1.00 1.00
Patient profile provides sufficient data for clinical judgment 1.00 1.00
Scenario allows the transfer of knowledge in relation to the topic 1.00 1.00
Theme portrays key aspects in relation to clinical practice 1.00 1.00
Model allows learning in different contexts 0.90 0.90
Roadmap proposes the construction of knowledge 1.00 1.00
Use by healthcare professionals and/or educators 1.00 1.00
Scenarios can circulate in the scientific community of the area 1.00 1.00
General evaluation indicators
Adequacy of the intervention for the development of clinical judgment on the subject 1.00 1.00
Feasibility of the intervention 1.00 1.00
Adequacy of the intervention with undergraduate students 1.00 1.00
Adequacy of the intervention at the level of specialization 1.00 1.00

Note: *Scenario 1 - Patient assessment and vascular device selection; tScenario 2 - Identification and management of deep vein thrombosis.

Testing of scenarios

In testing the scenarios, 14 nurses agreed to participate in the study.
However, on the date scheduled for application of the scenarios, a
total of nine nurses participated, being divided into two application
rounds, the first with four nurses and the second with five nurses,
but one nurse was excluded from the sample for not completing
the assessment instruments after the application. application of the
scenarios, thus eight nurses were considered in the final sample size
at this stage of the study; five nurses who previously accepted the
invitation did not show up on the scheduled date. Thus, seven nurses
and one male nurse made up the sample according to the inclusion
criteria, with a mean age of 37 years and an average training time
of 12 years, which ranged from six to 21 years. Five nurses had a
specialization, two had a master’s degree and one had a doctorate.
Three nurses worked in the Adult Inpatient Units, four nurses in the
Adult Intensive Care Unit and one nurse in the Catheters and Infusion
Therapy Group, with an average time working at the institution of
ten years, ranging from six to 21 years.

Regarding updating on the subject of Vascular Access and Infusion
Therapy, seven nurses participated in courses/events in the last year;
all nurses are members of the catheters and infusion therapy group
of their respective units in the institution and seven were trained
toinsert a Peripherally inserted central catheter (PICC). Regarding
participation in active teaching and learning methodologies, four
nurses reported having already participated in clinical simulation
scenarios before. The scenarios were tested in the skills laboratory
of the Faculty of Nursing at the aforementioned university, using a
high-fidelity simulator (NursingAnne® by Laerdal Medical). To carry
out the scenarios, two nurses with experience in clinical simula-
tion participated as members of the simulation team, one acted
as technical support, helping to structure the scenarios and acting
in the role of health professionals during the simulation scenario,
and the other in the simulation scenario. manipulation of audio
and video equipment. The main researcher of the study played
the role of facilitator in the simulation scenarios. The support team
previously received the material in full with the structure of the
scenarios, and the researcher standardized the content.
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Table 2 - Scores of responses related to individual and total factors of the Educational Practices Questionnaire (n=08). Campinas, Sao Paulo, Brazil, 2021

Items Degree of agreement* Degree of importance*
Mean*(SD%) Mean (SD)

Factor 1 - Active learning 4.85(0.32) 4.50(0.10)

Factor 2 - Collaboration 5.00 (0.00) 4.63 (0.00)

Factor 3 - Different ways of learning 5.00 (0.00) 4.63 (0.00)

Factor 4 - High Expectations 5.00 (0.00) 4.50 (0.00)

Total score 4,96 (0.08) 4.56 (0.07)

Note: *Likert scale: 1-5 - Degree of agreement: 1 — I totally disagree with the statement; 2- | disagree with the statement; 3 — Undecided-neither agree nor disagree with the statement; 4 - | agree with
the statement; 5 - | totally agree with the statement; NA — Not applicable when it does not concern the simulated activity. Degree of importance: 1- Not important; 2- A little important; 3- Neutral;

4- Important; 5- Very important; tSD - Standard Deviation

Table 3 - Scores of the responses related to the Simulation Design Scale for Scenario 1 - Patient assessment and vascular device selection and Scenario
2 - Identification and management of deep vein thrombosis (DVT) (n=08). Campinas, Sao Paulo, Brazil, 2021

Scenario 1 Scenario 2

Items Degree of agreement Degree of importance Degree of agreement Degree of importance

Mean*(SDY) Mean (SD) Mean* (SD) Mean (SD)
Factor 1 - Objectives and information 4.75 (0.07) 4.80(0.23) 4.75 (0.09) 4.80(0.14)
Factor 2 - Support 4.81(0.07) 4.91(0.12) 4.81(0.07) 4.91(0.12)
Factor 3 - Problem Solving 4.73 (0.06) 4.75 (0.09) 4.80 (0.07) 4.93(0.17)
Factor 4 - Feedback/Reflection 4.75 (0.00) 4.84(0.12) 4.88 (0.00) 493 (0.17)
Factor 5 - Realism 4.63 (0.00) 4.75 (0.00) 4.75 (0.00) 4.75 (0.00)
Total score 4,73 (0.07) 4.81(0.07) 4.80 (0.05) 4.86 (0.08)

Note: *Likert scale: 1-5 - Degree of agreement: 1 — I totally disagree with the statement; 2- | disagree with the statement; 3 — Undecided-neither agree nor disagree with the statement; 4 - | agree with
the statement; 5 - | totally agree with the statement; NA — Not applicable when it does not concern the simulated activity. Degree of importance: 1- Not important; 2- A little important; 3- Neutral;

4- Important; 5- Very important; 1SD - Standard Deviation

On the day of testing the scenarios, initially, the nurses filled out
the characterization instrument, and then participated in the two
clinical simulation scenarios, which were applied individually in all
of its stages. In each scenario there was the participation of two
volunteer nurses and the others were observers. The simulation
took place in 15 minutes, and the formative debriefing took place
during this same period during the practical experience and the
summative debriefing in 30 minutes after the simulated experience.

The Educational Practices Questionnaire presented a total score
of 4.96 (SD=0.08) in relation to the degree of agreement and 4.56
(SD=0.07) in relation to the degree of importance of the practice
elements (Table 2).

For the Simulation Design Scale, Scenario 1 presented a total score
of 4.73 (SD=0.07) in relation to the degree of agreement and 4.81
(SD=0.08) in relation to the degree of importance of the elements
relevant to the design of the simulation; and Scenario 2 obtained a
total score 0f 4.80 (SD=0.05) and 4.86 (SD=0.08), respectively (Table 3).

DISCUSSION

This study elaborated two clinical simulation scenarios that
address the planning and management of infusion therapy by
the professional nurse based on the VHP model as a theoretical
reference, structured on scientific evidence that directs to the best
practices in relation to the management of infusion therapy™.

The literature describes that the first stage for the construction of
clinical simulation scenarios is the planning phase, which involves
the diagnosis of educational needs in loco for the composition of
the scenarios and the establishment of the target audience°3¢),
In this study, vascular access and infusion therapy gained promi-
nence due to their relevance in the care of hospitalized patients
and the fact that nurses are fundamental health professionals in
this clinical scenariot”37,

To achieve the expected results, the development of clinical
simulation scenarios must consider criteria that facilitate their
effectiveness and promote solid educational experiences. The
results are considered essential for learning and are correlated
with the fulfillment of a set of measurable objectives as shown in
Table 1. However, in order to achieve the objectives and learning
outcomes, the applicability of reliable scenarios is important,
therefore, the appreciation for a committee of expert judges
strengthens the construction stage and the use of critical mea-
sures to assess participant performance(®'¢39, Previous studies
highlight that the evaluation stage by specialists is essential for
the quality of the simulated practice(3839,

In the process of constructing the scenarios, the criteria
proposed by INACLS and Jeffries’ theory were considered'¢'?,
and, in view of this, the judges were asked about the design and
presentation, with the material being considered adequate for the
construction of knowledge in the context of infusion therapy, as
shown inTable 1.Itis worth mentioning that, despite the suitability
of the scenarios for the graduation level, it should be noted that
the theme must be previously adjusted for this target audience.

The simulation-based experience covers the infrastructure,
people, and processes required for effective and efficient scenarios.
The fidelity of the scenarios contributes to the achievement of the
learning objectives, thus, the use of types of fidelity allows the nec-
essary perception of realism for the participants to getinvolvedina
relevant way“?, Previous study®® shows that the cohesion between
the types of fidelity promotes the involvement of the participant,
thus, physical, conceptual and psychological fidelity were used
in these scenarios, such as, for example, high fidelity simulator,
patient records and active voice for the simulator, respectively .

Testing of simulation scenarios is recommended by INACSL
guidelines® in order to sustain the learning experience, identify
and correct failures and allow the evaluation of the tools used. It is
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essential that the pilot participant is part of the target audience of the
scenario'®¥, corroborating with other findings in the literature3),

In addition, the nurses who participated in the pilot received
prior educational content, through video classes, for the presenta-
tion of the VHP model, as well as prior instructions immediately
before applying the scenarios. Literature recommends that pre-
briefing and briefing be used to guide participants to success in
the simulation-based experience('°3),

Clinical simulation scenarios should include planning for the
debriefing that can be performed using different techniques, but
should be guided by theoretical references and their objective
is to help develop critical thinking, help in future performance
and promote the integration of learning with the practice“".
In this study, the Three Stages of Efficient Focused/Formative/
Summative Debriefing model was chosen: a Debriefing Guide for
Instructors® for allowing a formative and summative approach
and being directed to the performance of nurse educators.

Studies demonstrate that well-structured and planned clinical
simulation scenarios raise the level of confidence and self-efficacy,
as well as the knowledge, skills and attitudes of the participants©®.
The nurses evaluated the structuring of the two scenarios using
the Simulation Design Scale, which were considered adequate
according to the evaluated domains, as shown in Table 3. This
scale includes fundamental aspects for building simulation
scenarios and establishing standardized scripts and objectives,
allowing that teaching and learning strategy is effective®“2, In
addition, it was possible to observe from the Educational Prac-
tices Questionnaire that the nurses considered the simulation
scenarios as positive teaching and learning strategies, since it
was possible to visualize a high degree of agreement described
in Table 2. The participants’ perception of the clinical simulation
in the teaching and learning process is of paramount importance,
since each subject has its own characteristics in the construction
of knowledge and these particularities must be valued within the
environment of educational practice®4),

Study limitations

It is noteworthy that the reduced number of judges in the
evaluation stage and nurses in the testing of scenarios is a limiting
factor of this study. The applicability of scenarios with a larger
number of participants may bring more robust indicators.

Meszaros MJ, Almeida AO, Silva RLF, Eduardo AHA, Lima MHM, Oliveira-Kumakura ARS.

Contributions to the Nursing Area

It is important that clinical skills are learned and improved
by nursing professionals in the context of infusion therapy. It is
hoped that the present study will allow the use of this teaching
and learning strategy in an innovative way, adding knowledge,
skills and attitudes to these professionals in order to equip them
for safe and quality practices.

The use of clinical simulation should be encouraged in health
institutions, in order to assess the impact on the clinical judgment
of nurses, as well as the use of scenarios by nurse educators in
corporate, continuing and permanent education services.

CONCLUSION

The clinical simulation scenarios entitled Scenario 1 - Patient
assessment and vascular device selection and Scenario 2 — Iden-
tification and management of deep vein thrombosis (DVT) were
developed based on the VHP model and guided by scientific
evidence that provided the theoretical basis for its structuring.
It is noteworthy that the stages of construction of simulation
scenarios are essential for effective learning.

The scenarios were evaluated by judges who demonstrated
high agreement regarding the structuring elements for the con-
struction of a simulation scenario. The evaluation of the nurses
in the testing stage showed good results regarding the design
of scenarios and the structuring of the educational practice on
aspects related to infusion therapy.

AVAILABILITY OF DATA AND MATERIAL

https://doi.org/10.25824/redu/WPENDC

CONTRIBUTIONS

Meszaros MJ, Eduardo AHA, Lima MHM, Oliveira-Kumakura ARS
contributed to the conception or design of the study/research.
Meszaros MJ, Almeida AO, Silva RLF, Eduardo AHA, Lima MHM,
Oliveira-Kumakura ARS contributed to the analysis and/or inter-
pretation of data. Meszaros MJ, Almeida AO, Silva RLF, Eduardo
AHA, Lima MHM, Oliveira-Kumakura ARS contributed to the final
review with critical and intellectual participation in the manuscript.

REFERENCES

1. Monreau NL. Vessel health and preservation: the right approach for vascular access. Springer Open; 2019. 303p. https://doi.

org/10.1007/978-3-030-03149-7

2. Hulse AL. Clinical competency assessment in intravenous therapy and vascular access-part 1. Brit J Nurs. 2013;22(16):933-7. https://doi.

org/10.12968/bjon.2013.22.16.933

3. Campanati FLS, Ribeiro LM, Silva ICR, Hermann PRS, Brasil GC, Carneiro KKG, et al. Clinical simulation as a Nursing Fundamentals teaching
method: a quasi-experimental study. Rev Bras Enferm. 2021;75(2):e20201155. https://doi.org/10.1590/0034-7167-2020-1155

4.  Nabizadeh-Gharghozar Z, Alavi NM, Ajorpaz NM. Clinical competence in nursing: a hybrid concept analysis. Nurse Educ Today, 2021; 97.

https://doi.org/10.1016/j.nedt.2020.104728

5. Nascimento JSG, Siqueira TV, Oliveira JLG, Alves MG, Regino DSG, Dalri MCB. Development of clinical competence in nursing in simulation:
the perspective of Bloom’s taxonomy. Rev Bras Enferm. 2021; 74(1):e20200135. https://doi.org/10.1590/0034-7167-2020-0135

Rev Bras Enferm. 2023;76(6):€20230019 7 of 9


https://doi.org/10.25824/redu/WPENDC

16.
17.

19.
20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Clinical simulation scenarios for the planning and management of infusion therapy by nurses
Meszaros MJ, Almeida AO, Silva RLF, Eduardo AHA, Lima MHM, Oliveira-Kumakura ARS.

Chaghari M, Saffari M, Ebadi A, Ameryoun A. Empowering education: a new model for in-service training of nursing staff. J Adv Med Educ
Prof [Internet]. 2017 [cited 2022 Jan 11];5(1):26-32. Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5238493/

Raynak A, Paquet F, Marchionni C, Lok V, Gauthier M, Frati F. Nurses’ knowledge on routine care and maintenance of adult vascular access
devices: a scoping review. J Clin Nurs. 2020;29(21-22):3905-21. https://doi.org/10.1111/jocn.15419

Hulse AL. Clinical competency assessment in intravenous therapy and vascular access: part 2. 2013;22(17):1008-10. https://doi.
org/10.12968/bjon.2013.22.17.1008

Oliveira SN, Massaroli A, Martini JG, Rodrigues J. From theory to practice, operating the clinical simulation in Nursing teaching. Rev Bras
Enferm. 2018;71(suppl-4):1791-8. https://doi.org/10.1590/0034-7167-2017-0180

Kaneko RMU, Lopes MHBM. Realistic health care simulation scenario: what is relevant for its design? Rev Esc Enferm USP. 2019;53:e03453.
https://doi.org/10.1590/51980-220X2018015703453

Rigo C, Caravella G. Vascular access and clinical competency: which elements matter? The development of three bottom-up and evidence-
grounded self-assessment tools. J Vasc Access, 2021;40(2):191-7. https://doi.org/10.1177/11297298211026447

Nascimento JSG, Pires FC, Nascimento KG, Regino DSG, Siqueira TV, Dalri MCB. Methodological quality of validation of studies on simulated
scenarios in nursing. Rev Rene. 2021;3(22):e62459. https://doi.org/10.15253/2175-6783.20212262459

Jang AR, Park H. Clinical judgment model-based nursing simulation scenario for patients with upper gastrointestinal bleeding: a mixed
methods study. PLoS ONE. 2021:16(5):e0251029. https://doi.org/10.1371/journal.pone.0251029

Hegland PA, Aarlie H, Stramme H, Jamtvedt G. Simulation-based training for nurses: systematic review and meta-analysis. Nurse Educ Today,
2017:54:6-20. https://doi.org/10.1016/j.nedt.2017.04.004

Cheng A, Kessler D, Mackinnon R, Chang TP, Nadkarni VM, Hunt EA, et al. Reporting guidelines for health care simulation research:
extensions to the CONSORT and STROBE statements. Adv Simulat. 2016;11(4):238-48. https://doi.org/10.1186/s41077-016-0025-y

Jeffries PR. The NLN Jeffries Simulation Theory. National League for Nursing; 2015. 72p.

INACSL Standards Committee. Watts PI, McDermott DS, Alinier G, Charnetski M, Nawathe PA. Healthcare Simulation Standards of Best
Practice TM Simulation Design. Clinical Simulation in Nursing, 2021;58:14-21. https://doi.org/10.1016/j.ecns.2021.08.009

Goes FSN, Jackman D. Development of an instructor guide tool: ‘Three Stages of Holistic Debriefing’. Rev Latino-Am Enfermagem.
2020;28:€3229. https://doi.org/10.1590/1518-8345.3089.3229

Infusion Nurses Society (INS). Policies and Procedures for Infusion Therapy. 2016. 261p.

Agéncia Nacional de Vigilancia Sanitaria (Anvisa). Medidas de prevencéo de infeccdo da corrente sanguinea. In: Medidas de Prevencao de
Infeccdo Relacionada a Assisténcia a Saude [Internet]. Brasilia: ANVISA; 2017 [cited 2022 March 29];71-135. Available from: https://www.
gov.br/anvisa/pt-br/centraisdeconteudo/publicacoes/servicosdesaude/publicacoes/caderno-4-medidas-de-prevencao-de-infeccao-
relacionada-a-assistencia-a-saude.pdf/view

Oliveira SN, Prado ML, Kempfer SS. Use of simulations in nursing education: an integrative review. REME: Rev Min Enferm. 2014;18(2).
https://doi.org/10.5935/1415-2762.20140036

Andrade PON, Oliveira SC, Morais SCRV, Guedes TG, Melo GP, Linhares FMP. Validation of a clinical simulation setting in the management of
postpartum haemorrhage. Rev Bras Enferm. 2019;72(3):624-31. https://doi.org/10.1590/0034-7167-2018-0065

Terwee CB, Prinsen CAC, Chiarotto A, Westerman MJ, Patrick DL, Alonso J, et al. COSMIN methodology for evaluating the content validity of
patient-reported outcome measures: a Delphi study. Q Life Res. 2018:27(5):1159-70. https://doi.org/10.1007/s11136-018-1829-0

Alexandre NMC, Coluci MZO. Validade de contetddo nos processos de construcdo e adaptacdo de instrumentos de medidas. Ciénc Saude
Colet. 2011;16(7):3061-68. https://doi.org/10.1590/51413-81232011000800006

Almeida RGS, Mazzo A, Martins JCA, Pedersoli CE, Fumincelli L, Mendes IAC. Validagao para lingua portuguesa da Simulation Design Scale.
Texto Contexto Enferm. 2015;24(4):934-40. https://doi.org/10.1590/0104-0707201500004570014

Almeida RGS, Mazzo A, Martins JCA, Pedersoli CE, Fumincelli L, Mendes IAC. Validagado para a lingua portuguesa do Educational Practices
Questionnaire: Student Version. Acta Paul Enferm. 2016;29(4):390-6. https://doi.org/10.1590/1982-0194201600054

Melo RP, Moreira RP, Fontenele FC, Aguiar ASC, Joventino ES, Carvalho EC. Critérios de selecdo de experts para estudos de validagdo de
fendmenos de enfermagem. Rev Rene [Internet]. 2011 [cited 2022 Mar 29];12(2):424-31. Available from: http://periodicos.ufc.br/rene/
article/view/4254/3285

Polit DF. Fundamentos de Pesquisa em Enfermagem: avaliagdo de evidéncias para a pratica de enfermagem. Artmed; 2018. 456p.

Porcari TA, Cavalari PCF, Roscani ANCP, Kumakura ARSO, Gasparino RC. Cirurgia segura: construcdo e validagao de um checklist para
procedimento cirdrgico ambulatorial. Rev Gatlicha Enferm. 2020;41:€20190321. https://doi.org/10.1590/1983-1447.2020.20190321

Sidani S, Braden CJ. Design, Evaluation, and Translation of Nursing Interventions. Wiley-Blackwell: Chichester; 2011. 304p.

Zamanzadeh V, Ghahramanian A, Rassouli M, Abbaszadeh A, Alavi-Majd H, Nikanfar A-R. Design and implementation content validity study:
development of an instrument for measuring patient-centered communication. J Caring Sci. 2015;30;4(2):165-78. https://doi.org/10.15171/
j€s.2015.017

Perroca, MG, Gaidzinski, RR. Avaliando a confiabilidade interavaliadores de um instrumento para classificacdo de pacientes: coeficiente
Kappa. Rev Esc Enferm USP. 2003;37(1):72-80. https://doi.org/10.1590/S0080-62342003000100009

Rev Bras Enferm. 2023;76(6):€20230019 8 of 9



33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Clinical simulation scenarios for the planning and management of infusion therapy by nurses
Meszaros MJ, Almeida AO, Silva RLF, Eduardo AHA, Lima MHM, Oliveira-Kumakura ARS.

Cicchetti DV, Sparrow AS. Developing criteria for establishing interrater reliability of specific items: applications to assessment of adaptive
behavior. Am J Ment Defic [Internet]. 1981][cited 2022 Mar 29];89(2):127-37. Available from: https://psycnet.apa.org/record/1982-00095-001

Polit DF, Beck CT, Owen SV. Is the CVI an acceptable indicator of content validity? appraisal and recommendations. Res Nurs Health.
2007;30(4):459-67. https://doi.org/10.1002/nur.20199

Beischel KP. Variables affecting learning in a simulation experience: a mixed methods study. West J Nurs Res. 2013:35(2):226-47. https://doi.
org/10.1177/0193945911408444

Rutherford-Hemming T, Lioce L, Breymier T. Guidelines and essential elements for prebriefing. Simul Healthcare. 2019;14(6):409-14. https://
doi.org/10.1097/sih.0000000000000403

McGuire R, Norman E, Hayden I. Reassessing standards of vascular access device care: a follow-up audit. Br J Nurs. 2019;28(8):54-S12.
https://doi.org/10.12968/bjon.2019.28.8.54

Carvalho LR, Zem-Mascarenhas SH. Construction and validation of a sepsis simulation scenario: a methodological study. Rev Esc Enferm
USP. 2020;54:03638. https://doi.org/10.1590/51980-220X2019021603638

Dias AAL, Souza RA, Eduardo AHA, Felix MAS, Figueiredo RM. Validation of two clinical scenarios for simulation-based learning for the
prevention and control of healthcare-associated infections. Rev Eletr Enferm. 2022;24:70072. https://doi.org/10.5216/ree.v24.70072

INACSL Standards Committee. Hallmark B, Brown M, Peterson DT, Fey M, Morse C. Healthcare Simulation Standards of Best Practice TM
Professional Development. Clin Simul Nurs. 2021;58:5-8. https://doi.org/10.1016/j.ecns.2021.08.007

INACSL Standards Committee. Decker S, Alinier G, Crawford SB, Gordon RM, Wilson C. Healthcare Simulation Standards of Best Practice TM
The Debriefing Process. Clin Simul Nurs. 2021;58:27-32. https://doi.org/10.1016/j.ecns.2021.08.011

Bergamasco EC, Murakami BM, Cruz DALM. Use of the Student Satisfaction and Self-Confidence in Learning (SSSCL) and the Simulation
Design Scale (SDS) in nursing teaching: experience report. Sci Med. 2018;28(3). https://doi.org/10.15448/1980-6108.2018.3.31036

Santos TA, Sestelo MR, Aleluia IMB. Percepcéo discente sobre a qualidade das praticas educativas em cenario de simulacdo na graduagao
médica. Rev Inter Educ Saude. 2021;5(1):27-41. https://doi.org/10.17267/2594-7907ijhe.v5i1.3109

Rev Bras Enferm. 2023;76(6):€20230019 9 of 9



