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RESUMEN

Introduccion: La reanimacion cardiopulmonar es una maniobra muy importante, ya que
su correcta y precoz aplicacion en una parada cardiorrespiratoria ha demostrado que salva
la vida de la victima. El personal de enfermeria debe estar capacitado en esta técnica, es
por ello que un adecuado aprendizaje durante su formacion académica en el grado de
enfermeria es fundamental. La simulacion clinica surge como una metodologia
innovadora que facilita la consecucion de las competencias necesarias para el desarrollo
de su carrera profesional.

Objetivos: El objetivo general de la presente tesis fue analizar el aprendizaje y
adquisicion de competencias en Soporte Vital Basico y Avanzado en estudiantes de
enfermeria a través de la simulacion clinica. Para alcanzar este objetivo se establecieron

los siguientes objetivos especificos:

(1) Comparar la utilizacion de una aplicacion movil frente a la asistencia telefonica en

reanimacion cardiopulmonar en entornos simulados.

(2) Explorar las experiencias y percepciones de los estudiantes de enfermeria tras aplicar
técnicas de Soporte Vital Avanzado a un paciente hospitalizado que sufre una parada

cardiaca en un entorno simulado.

(3) Determinar las pausas realizadas en una situacion de Soporte Vital Avanzado en

escenarios de simulacion de alta fidelidad.

Metodologia:

(1) Se llevo a cabo un estudio con un disefio descriptivo observacional correlacional. La
muestra estaba formada por 128 estudiantes del grado de enfermeria de la Universidad de
Almeria (Espafia) que fueron seleccionados de forma aleatoria en dos grupos de

intervencion. La recogida de datos se realizO mediante checklist de observacion de



Competencias en SVB y SVA a través de la simulacién

reanimacion cardiopulmonar, checklist de parametros de reanimacion cardiopulmonar y
la aplicacion movil AsistenteRCP®. Los datos se analizaron utilizando el programa

estadistico SSPS considerando valores significativos para p < 0,05.

(2) Se trata de un estudio cualitativo fenomenoldgico descriptivo donde participaron 54
estudiantes del grado de enfermeria de la Universidad de Almeria (Espafa). Se llevaron
a cabo un total de 6 grupos focales, compuestos por 9 participantes cada uno y
seleccionados a través de un muestreo intencional por conveniencia. Se utilizé un guion
de preguntas abiertas para la recogida de datos. Los datos se analizaron utilizando el

software Atlas-ti 8.0.

(3) Estudio descriptivo observacional transversal, constituido por una muestra de 142
estudiantes del grado de enfermeria de la Universidad de Almeria (Espafia). La seleccion
de la muestra se realizé mediante un muestreo por conveniencia. La recogida de los datos
se llevo a cabo a través de un checklist para medir las pausas en una situacion de Soporte
Vital Avanzado. Los datos se analizaron utilizando el programa estadistico SSPS

considerando valores significativos para p < 0,05.

Resultados:

(1) El grupo que utilizé la aplicacion movil obtuvo mejores resultados que el grupo de
asistencia telefonica en 5 items durante la observacion de la reanimacion cardiopulmonar:
reconoce si la zona es segura, pide ayuda, apertura de la via aérea, comprobar respiracion
y llamar a emergencias. En cuanto al nivel de reanimacion cardiopulmonar, no se
encontraron diferencias estadisticamente significativas al comparar los dos grupos de
intervencion. Con respecto a los parametros medidos, solo se observaron diferencias
estadisticamente significativas en el item fraccidn de compresiones obteniendo mejores

resultados el grupo que utilizo la aplicacion movil.
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(2) Se identificaron tres temas principales y seis subtemas que ilustraron las experiencias
y percepciones de los estudiantes de enfermeria sobre la realizacion de Soporte Vital
Avanzado. Los temas principales fueron: analizando la actuacion como parte del proceso
de formacidn, enfrentando la realidad y la experiencia como elemento clave para integrar
el Soporte Vital Avanzado en el entorno asistencial.

(3) Los estudiantes realizaron la actuacion de simulacion en una media de tiempo de 8.32
minutos. La mayoria de las actuaciones se encontraron dentro del tiempo establecido por
las guias de resucitacion. Sin embargo, el tiempo de las pausas entre las compresiones
torécicas fue superior al recomendado. Se encontré una fuerte correlacion positiva entre
la identificacion de la arritmia y el inicio de la desfibrilacion.

Conclusiones:

(1) Los estudiantes que utilizaron la aplicacion mdvil realizaron mejor las acciones de
reconocimiento de la seguridad de la zona, pedir ayuda, apertura de la via area, comprobar
la respiracion y llamar a emergencias. No obstante, los resultados indican que no hay
diferencias en los parametros de reanimacién cardiopulmonar cuando se utiliza una
aplicacion movil o es guiado por asistencia telefénica.

(2) Los estudiantes de enfermeria identificaron el proceso de entrenamiento en una
situacion de emergencia a través de la simulacién como una parte fundamental de su
formacion. Ademas, consideran la experiencia un elemento clave para integrar el Soporte
Vital Avanzado en el entorno asistencial.

(3) Los estudiantes de enfermeria realizaron la simulacién en Soporte Vital Avanzado
adhiriéndose en la mayoria de las actuaciones a los tiempos recomendados por las guias
de resucitacion. La identificacién temprana de los ritmos desfibrilables conduce a una

desfibrilacion precoz por enfermeria. Deben de implementarse estrategias para acelerar
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la identificacion de las arritmias con el fin de minimizar las pausas previas a la

desfibrilacion y mejorar los resultados del Soporte Vital Avanzado.

Palabras clave: Aplicacion Movil; Aprendizaje; Estudiantes de Enfermeria; Parada

Cardiorrespiratoria; Reanimacion Cardiopulmonar; Simulacion Clinica
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ABSTRACT

Introduction: Cardiopulmonary resuscitation is a very important maneuver, since its
correct and early application in a cardiorespiratory arrest has been shown to save the life
of the victim. Nursing staff must be trained in this technique, therefore, adequate learning
during their academic training in the nursing degree is essential. Clinical simulation
emerges as an innovative methodology that eases the achievement of the necessary skills
for the development of their professional career.

Aims: This thesis aimed to analyze the learning and acquisition of skills in Basic and
Advanced Life Support in nursing students through clinical simulation, with the following
specific aims:

(1) To compare the use of a mobile application versus telephone assistance in
cardiopulmonary resuscitation in simulated clinical.

(2) To explore the experiences and perceptions of nursing students after applying
Advanced Life Support techniques to a hospitalized patient suffering from cardiac arrest
in a simulated clinical.

(3) To determine the pauses made in an Advanced Life Support situation in high-fidelity
simulation scenarios.

Methodology:

(1) A cross-sectional, correlational study was carried out. The sample consisted of 128
undergraduate nursing students from the University of Almeria (Spain) who were
randomly selected into two intervention groups. Data collection was performed using
cardiopulmonary resuscitation observation checklist, cardiopulmonary resuscitation
parameter checklist and the Assistant RCP® mobile application. Data were analyzed

using the SSPS statistical program, considering significant values for p < 0,05.
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(2) A phenomenological qualitative study was performed in a sample of 54 undergraduate
nursing students from the University of Almeria (Spain). A total of 6 focus groups were
carried out, containing 9 participants each and selected through intentional convenience
sampling. An open question script was used for data collection. Data were analyzed using
Atlas-ti 8.0 software.

(3) Cross-sectional study on a convenience sample of 142 nursing degree students at the
University of Almeria (Spain). Pauses in an Advanced Life Support situation were
assessed using a checklist developed by the researchers. Data were analyzed using the
SSPS statistical program, considering significant values for p < 0,05.

Results:

(1) The group that used the mobile application obtained significantly results than the
telephone assistance group for 5 items during the observation of cardiopulmonary
resuscitation: recognize whether the area is safe, ask for help, open the airway, check
breathing and call to emergencies. No statistically significant differences comparing
intervention groups were found regarding the level of cardiopulmonary resuscitation. The
group that used the mobile application showed significantly better scores for the item
compression fraction than the telephone assistance group.

(2) Three main themes and six sub-themes that illustrated the experiences and perceptions
of nursing students about performing Advanced Life Support were identified. The main
themes were: analyzing performance as part of the training process, facing reality and
experience as a key element to integrate Advanced Life Support in the care environment.
(3) Nursing students performed the simulation scenario in an average time of 8.32
minutes. Most of the actions fall within the time established by the resuscitation

guidelines. However, the pause time between chest compressions was higher than
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recommended. A strong positive correlation between identification of the arrhythmia and
initiation of defibrillation was found.

Conclusions:

(1) The students who used the mobile application performed better in the actions of
recognizing the safety of the area, asking for help, opening the airway, checking breathing
and calling emergencies. However, the results indicate that there are no differences in the
parameters of cardiopulmonary resuscitation when using a mobile application or guided
by telephone assistance.

(2) Nursing students identified the training in an emergency situation through simulation
as a fundamental part of nursing education. In addition, they consider such experience as
a key element to consolidate the Advanced Life Support into the healthcare environment.
(3) Nursing students performed the simulation in Advanced Life Support adhering in most
of the actions to the times recommended by the resuscitation guidelines. Early
identification of shockable rhythms leads to early defibrillation by nursing. Strategies
should be implemented to accelerate the identification of arrhythmias in order to
minimize the pauses before defibrillation and improve the results of Advanced Life

Support.

Keywords: Cardiopulmonary Resuscitation; Cardiorespiratory Arrest; Clinical

Simulation; Learning; Mobile Application; Nursing Students
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1. INTRODUCCION

En este apartado, en primer lugar, se van a describir los conceptos generales sobre Soporte
Vital Basico (SVB) y Avanzado (SVA), asi como la globalizacion de la reanimacién
cardiopulmonar (RCP). A continuacion, se abordaran las metodologias de ensefianza-
aprendizaje y simulacion clinica en el Grado en Enfermeria. Por ultimo, se presentara la

justificacion que ha motivado el desarrollo de la presente tesis.

1.1. Soporte Vital Basico y Avanzado

1.1.1. Conceptos generales

A continuacion, se describen los principales conceptos relacionados con la tematica

principal de este trabajo.

1.1.1.1. Parada Cardiorrespiratoria

La Parada Cardiorrespiratoria (PCR) se define como la situacion clinica que cursa con la
interrupcion brusca, inesperada y potencialmente reversible de la respiracion y/o de la
circulacion (Pallds Beneyto et al., 2012). En Europa se sitla como la tercera causa
principal de muerte (Andersen et al., 2019; Grésner et al., 2016; Kiguchi et al., 2020),
situdndose con una incidencia anual entre el 67 y 170/100.000 habitantes (Grasner et al.,

2021).

En Espafia se estiman unas 50.000 PCR anuales, de las cuales alrededor de 30.000 ocurren
en medio extrahospitalario y 20.000 en el dmbito hospitalario, con un nimero de
fallecimientos en torno a unas 45.000 personas. Estas cifras suponen un grave problema
de salud publica, ya que superan las muertes anuales producidas por accidentes de trafico
o la mortalidad por diferentes tipos de cancer (Consejo Espafiol de Resucitacion
Cardiopulmonar, 2021).

13
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1.1.1.2. Reanimacién Cardiopulmonar

La RCP se define como el conjunto de maniobras estandarizadas y secuenciales realizadas
con el objetivo de restaurar la circulacion y la ventilacion espontanea (Pallas Beneyto et
al., 2012). El objetivo principal de la RCP es disminuir las secuelas, mejorar el prondstico
neuroldgico y revertir la muerte clinica, aumentando las oportunidades de supervivencia

de la victima (Harris & Kudenchuk, 2018; Pallas Beneyto et al., 2012).

1.1.1.3. Reanimacion Cardiopulmonar Bésica

La Reanimacion Cardiopulmonar Basica (RCP-B) agrupa un conjunto de conocimientos
y habilidades que permiten identificar a las victimas con posible parada cardiaca y/o
respiratoria, alertar a los Servicios de Emergencia Médicas (SEM) y realizar una
sustitucién de las funciones respiratoria y circulatoria hasta el momento que la victima
pueda recibir tratamiento médico (Nodal Leyva et al., 2006; Olasveengen et al., 2021;
Perales Rodriguez de Viguri et al., 2007; Perkins et al., 2015). La RCP-B se caracteriza
porque no requiere disponer de material especifico para su realizacion, tan solo es
necesario las manos y la boca del reanimador, aunque si es recomendable la utilizacion
de un dispositivo de barrera para realizar las ventilaciones boca a boca (Brennan et al.,
2016; Greif, 2015; Perkins et al., 2015). Cabe destacar que esta técnica puede ser llevada
a cabo tanto por personal sanitario como por rescatadores legos (Monsieurs et al., 2015;

Olasveengen et al., 2021; Perkins et al., 2015, 2021).

1.1.1.4. Reanimacion Cardiopulmonar Avanzada

La Reanimacion Cardiopulmonar Avanzada (RCP-A) agrupa el conjunto de
conocimientos, técnicas y maniobras dirigidas a proporcionar el tratamiento definitivo a

la situacion de PCR, realizando una sustitucion de la funcion respiratoria y circulatoria

14
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hasta el momento en que estas se recuperen (Nodal Leyva et al., 2006; Perales Rodriguez
de Viguri et al., 2007; Soar et al., 2021). EIl objetivo de la RCP-A es el tratamiento
inmediato de la PCR por personal sanitario especializado y entrenado en el manejo de
esta situacion con el fin de mejorar la supervivencia de la victima (Gomez Antlnez et al.,

2011; Perales Rodriguez de Viguri et al., 2007; Soar et al., 2021).

1.1.1.5. Soporte Vital Basico

El SVB es el conjunto de maniobras que permiten identificar si una persona esta sufriendo
una PCR vy si se confirma, realizar la sustitucion temporal de las funciones circulatoria y
respiratoria mediante la realizacion de compresiones toracicas de alta calidad y la
insuflacion de ventilaciones de rescate; también se incluye dentro del SVB el uso del
desfibrilador externo automatico (DEA) (Navarro-Vargas, Matiz-Camacho, & Osorio-
Esquivel, 2015; Olasveengen et al., 2021; Perkins et al., 2015, 2021). Ademas, abarca
la llamada a los SEM y la actuacion ante otra situaciones clinicas emergentes que se
puedan presentar, tales como obstruccion de la via aérea y/o pérdida de conciencia

(Olasveengen et al., 2021; Perkins et al., 2021).

1.1.1.6. Soporte Vital Avanzado

El SVA abarca el concepto de RCP-A y se define como el conjunto de medidas
terapéuticas encaminadas a realizar el tratamiento definitivo de la PCR, aumentando la
supervivencia de la victima (Perkins et al., 2021; Soar et al., 2021). El objetivo del SVA
no s6lo consiste en diagnosticar la causa de la PCR, sino en tratarla, para ello necesita de
material adecuado y personal cualificado (Link et al., 2015; Lockey, Lin, & Cheng, 2018;
Perkins et al., 2021; Soar et al., 2021). Incluye todas aquellas intervenciones avanzadas

que se realizan después de que se haya iniciado el SVB (Kim et al., 2019).

15
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Las compresiones toracicas de alta calidad con el minimo tiempo de interrupcion posible
son fundamentales durante cualquier intervencion especifica de SVA. Ademas, se debe
asegurar un correcto manejo de la via aérea, la desfibrilacion precoz, la canalizacion de
accesos venosos para la administracion de farmacos y la busqueda y correccién de las
causas reversibles que estén causando la PCR (Kim et al., 2019; Perkins et al., 2021; Soar

etal., 2021, 2015; Takei et al., 2015; Williams & Bacon, 2017).

En las dltimas recomendaciones publicadas en el 2021 por el European Resuscitation
Council (ERC) no hay cambios sustanciales en las pautas de actuacion de SVA en adultos.
En estas guias se hace un mayor énfasis en que los pacientes en parada cardiaca tanto
extrahospitalaria como intrahospitalaria presentan signos premonitorios, y que muchas de
estas paradas se pueden evitar. Ademas, se reconoce el aumento del empleo de la
ecografia por personal experimentado para el diagndstico en la peri-parada y se refleja la
creciente evidencia de la RCP extracorpdrea como terapia de rescate en aquellos pacientes
en los que fallen las medidas convencionales de SVA o para facilitar intervenciones

especificas (Perkins et al., 2021; Soar et al., 2021).

1.1.2. Globalizacién de la Reanimacién Cardiopulmonar

En Europa se han formado y dado a conocer los verdaderos pioneros del desarrollo de la
RCP, entre ellos destacan: Vladimir Negovsky, Peter Safar y Fritz Ahnefeld. Este Gltimo
se encargo de introducir el concepto universal de la Cadena de Supervivencia (Ahnefeld
et al., 1967). El verdadero desarrollo de la RCP comenz6 en 1961, a partir de las
investigaciones llevadas a cabo por Kouwenhoven, Jude y Knickerbocker, en las cuales
describieron las compresiones toracicas (Acosta et al., 2005). En 1966, estas técnicas de
reanimacion se hicieron internacionales y se fueron adoptando segun las

recomendaciones que indicaban los profesionales sanitarios. La American Heart

16
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Association (AHA) desempefié un papel clave en todo este proceso, publicandolas y
convirtiéndolas en el estdndar internacional a seguir en las siguientes dos décadas

(Bossaert & Chamberlain, 2013).

En numerosos paises europeos se crearon distintos grupos de trabajo en reanimacion, lo
que facilito el avance en este campo. En 1986, Lars Mogensen propuso que la Sociedad
Europea de Cardiologia crease un grupo de trabajo especifico de RCP (Chamberlain et

al., 1987), pero finalmente fue rechazado (Bossaert & Chamberlain, 2013; Raffay, 2013).

En 1988, durante el Congreso de Cardiologia en Viena, un grupo de cardiélogos entre los
que se incluian: Douglas Chamberlain, Leo Bossaert, Lars Mogensen, Hugh Tunstall-
Pedoe, Paul Hugenholtz, Stig Holmberg y John Camm, decidieron la creacion de una
organizacion dedicada a la RCP, donde se reuniesen profesionales, organizaciones y
sociedades europeas interesadas en el avance y difusion de las técnicas de reanimacion
(Bossaert & Chamberlain, 2013). EI nombre elegido fue “European Resuscitation
Council (ERC)”, y en él se reunian representantes de todas las disciplinas europeas mas
importantes. Los objetivos del ERC fueron: salvar el mayor nimero de victimas de parada
cardiaca mediante la elaboracion de protocolos asistenciales y programas docentes en el
campo de la RCP, y coordinar las actividades de las organizaciones europeas interesadas

en reanimacion (Bossaert & Chamberlain, 2013; Raffay, 2013).

En 1992, se cred el International Liaison Committee on Resuscitation (ILCOR), un
comité donde se desarrollan las recomendaciones universales de RCP vy, asi, evitar que
las distintas instituciones y/o paises las adapten segun sus intereses (Kleinman et al.,
2018). El ILCOR esta formado por representantes de la AHA, el ERC, la Heart and Stroke
Foundation of Canada (HSFC), la Australian and New Zealand Committee on

Resuscitation (ANZCOR), la Resuscitation Council of Southern Africa (RCSA), la Inter-
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American Heart Foundation (IAHF), y la Resuscitation Council of Asia (RCA)

(Kleinman et al., 2018; Navarrete Espinosa, 2016; Perkins et al., 2017).

Ademas, en 1992, el ERC presentd las primeras directrices a seguir para SVB (Holmberg
et al., 1992) y SVA (Chamberlain et al., 1992) en un congreso celebrado en Brighton.
Posteriormente, en 1994, publico las directrices para Soporte Vital Pediatrico (Zideman
et al., 1994) y para el tratamiento de las arritmias (Chamberlain et al., 1994); y en 1996,
divulgo las directrices para el manejo basico y avanzado de la via aéreay las ventilaciones
durante la reanimacion (Baskett et al., 1996). Desde el afio 2000, los investigadores que
forman parte de los distintos consejos que constituyen el ILCOR se encargan de analizar
y valorar la mejor evidencia cientifica sobre resucitacion, realizando este proceso cada 5
afios (Morley et al., 2015). Las ultimas recomendaciones a seguir son las publicadas en
el afio 2020 (American Heart Association, 2020) y 2021 (European Resuscitation
Council, 2021), las cuales han sido elaboradas por los diferentes grupos de trabajo que

integran el ILCOR.
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1.2. Metodologias de ensefianza-aprendizaje en el Grado en Enfermeria

En 1999 tras la implementacion del plan Bolonia se llevo a cabo una reforma universitaria
impulsada por las directrices europeas (Espacio Europeo de Educacion Superior, 1999).
Este hecho supuso un cambio en la formacién del alumnado, orientando las metodologias
docentes hacia el aprendizaje autonomo del estudiante, utilizando para ello métodos de
aprendizaje mas activos e impulsando metodologias que permitan alcanzar las
competencias academicas y profesionales de cada titulacion (Falco Pegueroles, 2004;
Garcia-Carpintero Blas et al., 2017). El problema radica en que los programas educativos
tradicionales estan enfocados frecuentemente a la consecucion de las habilidades técnicas
dejando de lado las competencias genéricas, que son las que consiguen que el profesional
no solo sea un experto en su area, sino, que sea un profesional de excelencia (Dura Ros,

2013).

Este cambio, no solo afecta a la forma de adquirir los conocimientos tedricos, sino que
también influye en la renovacién de las metodologias didacticas asi como en los procesos
de evaluacion del aprendizaje (Agencia Nacional de Evaluacion de la Calidad y
Acreditacion, 2003; Falcd Pegueroles, 2004; Garcia-Carpintero Blas et al., 2017). Por
todo ello, los programas de educacién del Grado de Enfermeria requieren de la aplicacién
de metodologias docentes orientadas a fomentar el desarrollo de los conocimientos, las
habilidades y las actitudes necesarias dentro del contexto clinico, consiguiendo asi
profesionales competentes en conocimientos tedricos y practicos, y desarrollando
aptitudes esenciales para superar los retos que la profesion les plantea (Jack et al., 2017;
Martinez-Clares et al., 2008). De tal forma que se logre un perfil profesional que integre

tanto competencias especificas como competencias genéricas (Durad Ros, 2013).
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1.2.1. Importancia de la formacion de los alumnos de enfermeria en Soporte

Vital Basico y Avanzado

La parada cardiaca subita es la tercera causa principal de muerte en Europa, siendo una
de las causas mas importantes de mortalidad y morbilidad en todo el mundo (Andersen,

Holmberg, Berg, Donnino, & Granfeldt, 2019; Grésner et al., 2016; Kiguchi et al., 2020).

Los enfermeros son generalmente los primeros en responder a una PCR e iniciar el SVB
mientras esperan la llegada del equipo de SVA, por ello resulta primordial poseer los
conocimientos y las habilidades basicas en maniobras de RCP y, ademas, disponer de la
confianza necesaria para realizar una RCP de calidad (Adekola et al., 2013; Heng et al.,
2011; Roh & lIssenberg, 2014). Todo ello contribuye a solventar estas situaciones con
éxito, siendo un factor importante para determinar la supervivencia de un episodio de
PCR (Hernandez-Padilla et al., 2014; Nasr-Esfahani et al., 2019). Por cada minuto que
transcurre sin que a la persona que ha sufrido una PCR se le realicen técnicas de
reanimacion, se reduce un 10% las probabilidades de vida para esa persona; por tanto, el
prondstico de una PCR es proporcional a la preparacion del personal sanitario que se
encarga de atender al paciente e inversamente proporcional al tiempo que pasa entre la

PCR y el comienzo de una reanimacion eficaz (Peldez Sanchez, 2016).

A través de la Férmula de Supervivencia de Utstein se puede predecir la supervivencia
de una victima ante una PCR. Este modelo utiliza tres componentes claves para
pronosticar las tasas de supervivencia: ciencia médica, eficiencia educativa e
implementacién local. Por tanto, puede ser una herramienta de gran utilidad para
comprobar las fortalezas y debilidades que presentan los enfoques metodoldgicos

(Sereide et al., 2013).
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Segun las recomendaciones publicadas en el afio 2015 por el ERC, las probabilidades de
supervivencia de la victima dependen de 3 factores relacionados entre si: 1) La aplicacion
de la cadena de supervivencia, 2) La actualizacion de las recomendaciones y guias de
RCP y 3) El entrenamiento en técnicas de SV (Greif et al., 2015). Asi pues, previamente
el ERC en sus recomendaciones de 2010 senté las bases del entrenamiento en RCP,
poniendo especial énfasis en la adaptacion de los programas de entrenamiento en funcion
del entorno en el que se aplicasen, de los participantes y de la probabilidad de ocurrencia
del acontecimiento a practicar (Nolan et al., 2010). No obstante, actualmente persisten
ciertos vacios en torno a los modelos educativos empleados para la adquisiciéon y
mantenimiento de competencias en SVB y SVA (Cordero Torres & Caballero Oliver,

2015).

El ILCOR enfatiza que los estudiantes de enfermeria deben estar formados y capacitados
en SVB antes de finalizar sus estudios académicos, sin embargo, a través de una revision
de la literatura se puede comprobar que actualmente los enfoques que se utilizan para
ensefar el algoritmo de SVB y el uso del DEA tanto a los estudiantes de enfermeria como
a los enfermeros, no siempre garantizan la adquisicion o la retencién de estas habilidades
(Anderson et al., 2012; Ettl et al., 2011; Makinen et al., 2010; Meaney et al., 2012;
Mokhtari Nori et al., 2012; A. M. Nielsen et al., 2010; Oermann et al., 2011; Roh &
Issenberg, 2014; Sara¢ & Ok, 2010; Saramma et al., 2016; Sutton et al., 2011; Vural et

al., 2017; Yeung et al., 2011).

Cabe destacar la importancia del nivel de la ensefianza de los conocimientos y las
habilidades del alumnado del grado de enfermeria, garantizando la adecuada adquisicion
y retencion de dichas competencias (Akhu-Zaheya et al., 2013; Moon & Hyun, 2019).
Todo esto tiene gran importancia ya que durante su desempefio profesional tendran que

aplicar técnicas de reanimacidn de forma rutinaria, por tanto, se les debe exigir una mayor

21



Competencias en SVB y SVA a través de la simulacién

cualificacion en este ambito y un manejo efectivo de los algoritmos de SVB y SVA (Moon

& Hyun, 2019).

Ademas, estos estudiantes requieren del aprendizaje de habilidades técnicas para aplicar
los conocimientos tedricos, y de habilidades no técnicas, tales como, la toma de
decisiones, el liderazgo, el trabajo en equipo, la gestion de tareas, la conciencia situacional
y técnicas de comunicacion para desenvolverse ante estas situaciones (Andersen, Jensen,
Lippert, & @stergaard, 2010; Daniel Guerrero, Dominguez Quintero, Andrade Osorio, &
Morales Lépez, 2021; Flin & Maran, 2015; Rosell Ortiz et al., 2013). Por todo ello, resulta
necesario reenfocar las estrategias utilizadas en la ensefianza de RCP, de forma que se
mejore la calidad de las maniobras, traduciéndose en mejores resultados (Kim, Ahn, &

Jeong, 2018; Reed-Schrader, Rivers, White, & Clemency, 2018).
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1.3. Simulacion clinica en el grado de enfermeria

1.3.1. Simulacion: conceptos generales

La simulacion ha sido un método de ensefianza conocido durante siglos (Zoltan et al.,
2020). En la década de 1960 se comenzaron a usar los primeros simuladores en educacion
médica para reanimacion y, posteriormente, para el entrenamiento en habilidades clinicas
(Bradley, 2006). La popularidad de la simulacion clinica ha ido creciendo
exponencialmente durante los ultimos afios, teniendo un papel imprescindible en los
planes educativos de Ciencias de la Salud (Maran & Glavin, 2003; Zoltan et al., 2020) y
utilizdndose cada vez con mayor frecuencia en los programas de educacion en enfermeria

(Akselbo et al., 2019).

La simulacion es una técnica educativa que permite interactuar en el tiempo recreando
una experiencia clinica controlada sin exponer a los pacientes a los riesgos asociados del
procedimiento o técnica (Kim, Park, & Shin, 2016; Maran & Glavin, 2003; Schiavenato,
2009). La simulacidn clinica segun Jeffries (2005), una de las pioneras de su utilizacién
en el &mbito de la practica en enfermeria, es definida como “una actividad que imita la
realidad de un entorno clinico y que esta disefiada para demostrar procedimientos, toma
de decisiones y el pensamiento critico a través de técnicas tales como juegos de rol y el
uso de legados como videos interactivos o maniquies ”. Por otro lado, Gaba (2004) define
la simulacién como “unatécnica, no una tecnologia, para sustituir o ampliar las
experiencias reales a través de experiencias guiadas, que evocan o replican aspectos

sustanciales del mundo real, de una forma totalmente interactiva .
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1.3.2. Clasificacion de la simulacion

Revisando la literatura se pueden observar diferentes clasificaciones de la simulacion
atendiendo al concepto de “fidelidad”. Este término define el grado de realismo de los
diferentes modelos empleados y de la experiencia en la que se usan, diviéndose en 3
niveles: baja, intermedia y alta fidelidad (Maran & Glavin, 2003; Martinez-Castillo &

Matus-Miranda, 2015).

» Simulacion de baja fidelidad

Suelen ser modelos de bajo coste y sencillos que aportan escasa sensacion de realismo a
los participantes (Durd Ros, 2013). Se caracterizan por ser simuladores estaticos, sin
ningun tipo de pardmetro fisiologico ni complejidad tecnoldgica (Davila-Cervantes,

2014).

Por lo general simulan s6lo un segmento anatomico (Corvetto et al., 2013; Davila-
Cervantes, 2014) y generalmente se emplean para la adquisicién de habilidades motrices
béasicas (Basak et al., 2016; Corvetto et al., 2013; Dura Ros, 2013; Gonzalez Melero &
Garcia Ramiro, 2016; Jansen et al., 2009), practicandose en ellos ciertos procedimientos
y maniobras tanto invasivas como no invasivas (Davila-Cervantes, 2014). La simulacion
de baja fidelidad resulta muy recomendable como primera toma de contacto del alumno
con la practica (Argullés & Sancho, 2010). Entre los ejemplos de este tipo de simulacién
se encuentran la auscultacion cardiaca basica, la canalizacion de un acceso venoso, la
aplicacion de inyecciones intramusculares, la toma de la tensién arterial o el sondaje

vesical, entre otras (Corvetto et al., 2013; Gonzalez Melero & Garcia Ramiro, 2016).
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» Simulacion de fidelidad intermedia

Se combina el uso de zonas anatomicas del cuerpo humano o maniquies, que
incorporandoles un software informatico permiten al instructor manejar alguna variable
fisioldgica para el entrenamiento y adquisicion de la competencia (Corvetto et al., 2013;
Davila-Cervantes, 2014; Gonzalez Melero & Garcia Ramiro, 2016). La simulacién de
fidelidad intermedia estd destinada a la practica de aquellas habilidades técnicas mas
complejas, aportandoles al estudiante una mayor sensacion de realismo tanto visual como
tactil (Aldridge, 2012; Motola et al., 2013). Como ejemplos dentro de esta simulacion se
encuentran los maniquies mas realistas para el entrenamiento de RCP, provistos de
sonidos respiratorios, cardiacos y/o pulso (Corvetto et al., 2013; Gonzélez Melero &

Garcia Ramiro, 2016).

» Simulacion de alta fidelidad

Segun la Society for Simulation in Healthcare (2021), la simulacion de alta fidelidad se
define como “experiencias de simulacion que son extremadamente realistas y
proporcionan un alto nivel de interactividad y realismo para el alumno”. Estos modelos
integran maltiples variables fisiolégicas manejadas mediante tecnologia avanzada para la
creacion de escenarios clinicos realistas (Davila-Cervantes, 2014; Gonzélez Melero &
Garcia Ramiro, 2016). Aporta mayor sensacion de realismo a los participantes y
proporciona un entorno de alta calidad que permite poner en préactica tanto habilidades
técnicas como habilidades no técnicas, incluyendo el pensamiento critico, reflexion,
liderazgo, trabajo en equipo multidisciplinar y la capacidad de toma de decisiones

(Aldridge, 2012; Lewis et al., 2012).

Dentro de esta simulacién se incluyen escenarios de practicas clinicas complejas para la

adquisicion de competencias avanzadas y la resolucion de casos clinicos (Davila-
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Cervantes, 2014; Gonzalez Melero & Garcia Ramiro, 2016). Cabe destacar que el uso de
estos tres niveles de simulacion no es excluyente entre ellos. Cada uno de ellos se utilizara
en funcion de la experiencia del alumno (Figura 1). Es por ello que un alumno novato se
beneficiard mas de la simulacién de baja fidelidad que tiene la capacidad de ensefiar
habilidades genéricas que de un entorno de alta fidelidad, ocurriendo al revés con el
profesional cualificado que requerira de un perfeccionamiento de la técnica alcanzandolo

con mayor seguridad a traves de la simulacion de alta fidelidad (Aggarwal et al., 2010).

S°

2°

«®

skill acquisition

simulator fidelity

Figura 1. Relacion entre el nivel de experiencia y el tipo de simulacion (Aggarwal et al.,
2010).

1.3.3. Ambiente en la simulacién

El ambiente de simulacion se define como “todas las actividades que relnen gente en el
tiempo y espacio alrededor de un simulador”. Cada ambiente de simulacion es una
practica social, en la que los participantes interactdan entre si, con el simulador y con
otros equipos de acuerdo a ciertas normas, tratando de alcanzar objetivos individuales o

compartidos (Dieckmann, 2009).
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El ambiente de simulacion puede dividirse en varias fases, las cuales deben estar
interconectadas entre si, pero no es necesario que estén todas presentes. A continuacion,

se describen cada una de ellas (Dieckmann et al., 2009):

1. Sesion informativa previa

Se lleva a cabo antes del inicio de la actividad de simulacion. En esta sesion los
participantes obtienen una especie de informacion previa acerca del curso y la simulacion
en general que influird en sus expectativas. La informacion acerca del curso puede
facilitarse mediante un programa, carta de invitacion, enviando material de consulta y/o

mediante diversas fuentes de informacion.

2. Introduccién al ambiente

Llegan los participantes y reciben informacion acerca del curso. Es importante crear una
atmosfera positiva, ya que hard que los participantes estén mas activos durante el
desarrollo del curso. Este es un momento clave para el instructor, puesto que puede
investigar las expectativas previas de los participantes y corregir las suposiciones

equivocas.

3. Reunidn informativa sobre el simulador

Consiste en la presentacion del simulador y del entorno donde se va a llevar a cabo la
simulacion. Esta fase es esencial para ayudar a los participantes a familiarizarse con el
equipo, tomandose el tiempo necesario para ayudarles a perder el miedo con el simulador

y, asi, aprovechar al maximo la experiencia de simulacion.
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4. Introduccidn tedrica

Las actividades de simulacion requieren de una base tedrica, para ello los instructores
deben explorar distintas metodologias de ensefianza para brindarles el contenido tedrico

a los participantes.

5. Reuniones informativas sobre el escenario

Los participantes reciben informacion relacionada con el caso simulado en el escenario.
Ademas, se le asigna y se le explica el rol que va a llevar a cabo cada uno de ellos y el de

los otros comparieros con los que va a compartir escenario.

6. El escenario

Forma la base del aprendizaje basado en la experiencia. Cada ejercicio de simulacion

requiere de la elaboracion de un escenario donde recrear situaciones reales.

El disefio de un escenario es de gran importancia, pues facilita el desarrollo del mismo,

evitando las improvisaciones y fijando los objetivos docentes a conseguir.

7. Debriefing

Consiste en una reunion para la puesta en comun de lo ocurrido en la simulacion. Incluye
las reflexiones sobre la experiencia vivida en el escenario y los comentarios posteriores

de los participantes, observadores e instructores.

El “Debriefing” es un elemento clave en simulacion y distingue el ambiente de la

simulacion de muchos ambientes de aprendizaje clinicos y la practica clinica.
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8. Finalizacion del curso

En esta fase se cierra el curso, se realiza un resumen de la actividad y se destacan los

objetivos alcanzados para que puedan llevarlos a cabo en la practica clinica.

1.3.4. Simulacién como metodologia docente en el grado de enfermeria

El desarrollo tecnoldgico global ha permitido una mayor innovacion en los métodos de
ensefianza en el grado de enfermeria, es por ello que la simulacion ha demostrado tener
un gran potencial como estrategia docente en la formacidn de estos profesionales (Martins
et al., 2012; Sittner et al., 2015). Esta metodologia permite a los estudiantes relacionar la
teoria y la préctica en una amplia gama de contextos profesionales (Bevan et al., 2015;

Gillan et al., 2013).

Los programas de formacion basados en simulacion han sido considerados una parte
importante dentro de los planes de estudio del programa de enfermeria, permitiendo a los
estudiantes practicar procedimientos especificos en ambientes controlados antes de
llevarlos acabo en la préctica real (Hicks et al., 2009). Por todo ello, el personal docente
debe de implementar estrategias de ensefianza basadas en la simulacion, ya que
promueven las habilidades de pensamiento critico de los alumnos y la resolucién de
problemas, muy necesarios para el desarrollo de su practica profesional (Carvalho et al.,
2017; Vacek, 2009). Ayudandoles a resolver problemas y emitir juicios clinicos dentro

del entorno sanitario (Smith-Blair & Neighbors, 2000).

El uso de la simulacién presenta numerosas ventajas en la formacion académica de los
estudiantes, entre las que se incluyen: el aumento en la sensacion de seguridad, el
desarrollo de habilidades motoras y sensoriales, la mejora de la vision espacial y de las

habilidades de comunicacion (Bradley, 2006; Brewer, 2011; Issenberg et al., 1999;
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Jeffries, 2005; Ker et al., 2003; Kuznar, 2007; Schiavenato, 2009). También se produce
un mayor desarrollo de las habilidades de gestion (Hagen & Molnes, 2013) y trabajo en
equipo (Paige et al., 2015), potencia las habilidades de psicomotricidad y ayuda a
fomentar las habilidades cognitivas que hacen que los alumnos reflexionen en sus
actitudes, traduciéndose en una mayor seguridad para los pacientes (Abe et al., 2013;
Liaw et al., 2011). Ademas, la simulacién favorece el desarrollo de competencias para la
practica profesional, promoviendo el razonamiento clinico y las habilidades de
pensamiento reflexivo, lo que contribuye al proceso de toma de decisiones (Shinnick et
al., 2011; Thidemann & Soderhamn, 2013). En la esfera emocional, esta metodologia
mejora el desarrollo de la autoconfianza individual al transferir los conocimientos

teoricos al entorno simulado (Almeida et al., 2015; Jeffries, 2008).

1.3.5. Simulacién enfocada a la adquisicion de competencias en Soporte Vital

Basico y Avanzado

La simulacién clinica ofrece al docente la oportunidad de adaptacién en funcion de la
técnica a realizar y del nivel de formacion de los participantes (Greif et al., 2021). Para
ello, brinda diversas alternativas que pueden variar desde el empleo de simuladores de
baja fidelidad hasta el desarrollo de entornos de simulacién de alta fidelidad, con el
objetivo de representar escenarios clinicos mas avanzados (Corvetto et al., 2013;
Fernandez-Ayuso et al., 2018; Hunziker et al., 2013; Partin et al., 2011; Roh & Issenberg,

2014; Sancho et al., 2010).

La simulacion de alta y baja fidelidad en el campo de la reanimacion se usa cada vez con
mayor frecuencia debido a su capacidad para desarrollar habilidades técnicas como no
técnicas en el alumno, siendo un componente clave en la mejora de las competencias

asociadas y la confianza durante el entrenamiento en RCP (Greif et al., 2021). Esta

30



Competencias en SVB y SVA a través de la simulacién

metodologia permite el desarrollo de habilidades cruciales en este campo, fomentando el
desarrollo de habilidades préacticas y favoreciendo las habilidades de liderazgo (Alhaj Ali
et al., 2020), comunicacion, confianza y pensamiento critico, las cuales les conceden al
alumno la capacidad de ser competentes ante estas situaciones de urgencia extrema
(Aebersold, 2018; Rushton et al., 2020; Stroup, 2014). Durante el proceso de simulacion,
destaca la fase de reflexion sobre la experiencia de simulacién (Debriefing), ya que es en

ella donde se produce el aprendizaje profundo (Greif et al., 2021).

Ademas, se ha demostrado que los estudiantes que vivieron una experiencia de
simulacion de alta fidelidad en SVA empleaban con mayor frecuencia las habilidades de
trabajo en equipo, ya que la falta de coordinacion del equipo ante esta situacion podria
restar eficacia a la RCP y, por tanto, ocasionar graves consecuencias en la victima
(Creutzfel et al., 2013; Rushton et al., 2020). Sin embargo, a pesar de que los estudiantes
son conscientes de encontrarse ante una situacion simulada, esta metodologia puede
generar efectos emocionales no deseados en ellos, provocandoles altos niveles de estrés
y ansiedad, lo que conlleva a resultados negativos en el entrenamiento en RCP
(Fernandez-Ayuso et al., 2018; Fernandez Ayuso, Campo Cazallas, & Fernandez Ayuso,
2016; Hunziker et al., 2013; Leblanc et al., 2012; Nielsen & Harder, 2013; Weidman,

Bell, Walsh, Small, & Edelson, 2010).
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1.4. Justificacion

Las muertes por PCR constituyen la principal causa de muerte prematura a nivel europeo
(Kashef & Lotfi, 2021). La formacion en esta técnica y la capacitacion para ofrecer una
asistencia sanitaria inmediata es una estrategia fundamental para disminuir el nimero de

fallecimientos.

Los profesionales de enfermeria son uno de los pilares fundamentales de la salud, debido
a su gran campo de actuacion que es el “cuidado”. La actuaciéon ante una RCP es una de
las maniobras mas importantes a las que se enfrentan estos profesionales, ya que en
numerosas ocasiones son los primeros en llegar al lugar del acontecimiento y actuar ante
esta situacion de urgencia extrema, es por ello que esta profesion juega un papel muy
significativo dentro de las maniobras de SVB y SVA (Bhanji et al., 2015; Porter et al.,
2014; Provencal Levesque et al., 2021). Por este motivo, es necesario contar con personal
sanitario enfermero que esté formado y capacitado para poder responder con éxito ante

estas situaciones, para ello resulta fundamental una preparacion académica de calidad.

Es importante que los alumnos del grado de enfermeria adquirieran los conocimientos y
las habilidades necesarias para ponerlas en préactica en su dia a dia, mejorando asi la
calidad asistencial y, por tanto, aumentando las probabilidades de supervivencia y
mejorando el pronostico neuroldgico de la victima (Rushton et al., 2020; Sullivan et al.,
2015). Sin embargo, los conocimientos adquiridos en los programas de formacién se
deterioran con facilidad si no se usan con frecuencia, por ello es necesario un reciclaje
frecuente para evitar el deterioro de las maniobras de RCP (Abella et al., 2005; Kim et

al., 2012; Madden, 2006).

Las nuevas tendencias hacia una educacion de calidad incluyen nuevas estrategias

tecnoldgicas, tales como la simulacién, jugando un papel fundamental como elemento
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clave en la adquisicion de conocimientos y habilidades de los alumnos (Alconero-
Camarero et al., 2021; Rossler et al., 2019). Por ello, y cada vez con mayor frecuencia,
su uso se estd implementando en los programas educativos del grado de enfermeria, ya
que permite practicar en una emergencia sin poner en riesgo la vida de la victima (Kim et

al., 2016; Maran & Glavin, 2003; Schiavenato, 2009).

En este trabajo se escoge la formacion en SVB y SVA, ya que existe la necesidad de
seguir investigando y buscando estrategias metodologicas que garanticen a los alumnos
estar correctamente formados en este campo. Puesto que uno de los principales problemas
que presenta su ensefianza es la dificultad de practicar esta técnica sobre los pacientes, es

necesario buscar alternativas metodoldgicas, siendo una gran eleccion la simulacion.

Se busca la excelencia en la ensefianza de estas maniobras, ya que la actuacion de estos
profesionales ante una parada cardiaca debe ser protocolizada, rapida y segura, puesto
que una indecision o mala actuacién en esta situacion provocaria un retraso en la
intervencion y, por consiguiente, ocasionarle consecuencias muy graves a la victima.
Todo ello se consigue a través de la simulacion clinica, ya que no reemplaza la préactica
real pero si consigue un ambiente seguro para el estudiante y la victima, promoviendo la

adquisicion de competencia técnicas y no técnicas.
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2. PREGUNTA DE INVESTIGACION Y OBJETIVOS

2.1. Pregunta de investigacion

En la presente tesis doctoral, se formuld la siguiente pregunta de investigacion:

¢Como influye la simulacion clinica en el aprendizaje y adquisicion de competencias en

Soporte Vital Basico y Avanzado de los estudiantes de enfermeria?
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2.2. Objetivos

2.2.1. Objetivo general

- Analizar el aprendizaje y adquisicion de competencias en Soporte Vital Basico y

Avanzado en estudiantes de enfermeria a través de la simulacién clinica.

2.2.2. Objetivos especificos

Obijetivo especifico 1:

- Comparar la utilizacién de una aplicacion movil frente a la asistencia telefonica en

reanimacion cardiopulmonar en entornos simulados.

Este objetivo se ha conseguido con el desarrollo de la publicacién 1:

Marquez-Hernandez, V. V., Gutiérrez-Puertas, L., Garrido-Molina, J. M., Garcia-Viola,
A., Granados-Gamez, G., & Aguilera-Manrique, G. (2020). Using a Mobile Phone
Application Versus Telephone Assistance During Cardiopulmonary Resuscitation: A
Randomized Comparative Study. Journal of Emergency Nursing, 46(4), 460-467.

doi.org/10.1016/j.jen.2020.03.015

Objetivo especifico 2:

- Explorar las experiencias y percepciones de los estudiantes de enfermeria tras aplicar
técnicas de Soporte Vital Avanzado a un paciente hospitalizado que sufre una parada

cardiaca en un entorno simulado.
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Este objetivo se ha logrado con la publicacion 2:

Gutiérrez-Puertas, L., Marquez-Hernandez, V. V., Gutiérrez-Puertas, V., Rodriguez-
Garcia, M. C., Garcia-Viola, A., & Aguilera-Manrique, G. (2021). Are you prepared to
save a life? Nursing students’ experience in advanced life support practice. International
Journal of Environmental Research and Public Health, 18(3), 1-13.

doi.org/10.3390/ijerph18031273

Obijetivo especifico 3:

- Determinar las pausas realizadas en una situacion de Soporte Vital Avanzado en

escenarios de simulacion de alta fidelidad.

La consecucion de este objetivo se ha alcanzado con la publicacion 3:

Marquez-Hernandez, V. V., Gutiérrez-Puertas, L., Garcia-Viola, A., Garrido-Molina, J.
M., Gutiérrez-Puertas, V., Rodriguez-Garcia, M. C., & Aguilera-Manrique, G. (2021).
Time out! Pauses during advanced life support in high-fidelity simulation: A cross-
sectional study. Australian Critical Care. (In press).

doi.org/10.1016/J.AUCC.2021.07.001
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3. METODOLOGIA

3.1. Disefio, participantes e instrumentos

En la Tabla 1 se puede observar el disefio, los participantes y los instrumentos utilizados

para la recogida de datos en cada uno de los estudios.

Tabla 1. Disefios, participantes e instrumentos utilizados en los estudios

Disefio del Participantes Instrumentos
estudio

v" Checklist de observacién de RCP.
Recoge informacién sobre
reconocimiento de la seguridad de
la zona, nivel de consciencia, pedir
ayuda, apertura de la via aérea,

comprobar respiracion, llamar a los

La muestra estuvo SEM, solicitar un DEA, iniciar
constituida por N=128 masaje cardiaco, masaje cardiaco
estudiantes de enfermeria adecuado y ventilaciones

Descriptivo de la Universidad de adecuadas (Anexo 1).
observacional  Almeria (Espafa). v Checklist de pardmetros de RCP.
correlacional  La seleccion de la muestra Basado en los parametros
(Publicacion 1) se realizd de forma recogidos en el SimPad PLUS con
aleatoria en dos grupos de SkillReporter de la marca

intervencion. Laerdal® (Anexo 1).

v Aplicacién movil AsistenteRCP®.
Consiste en una guia descriptiva, a
través de mensajes visuales,
auditivos y textuales, de las
maniobras y pasos recomendados
para la realizacion correcta de las
técnicas de RCP.
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Cualitativo
fenomenoldgico
descriptivo
(Publicacion 2)

La

constituida

estuvo
N=54

estudiantes de enfermeria

muestra

por

Universidad de
Se
llevaron a cabo un total de

de la
Almeria  (Espafa).
6 grupos focales (GFs),
constituidos por 9
participantes cada uno.

La seleccion de la muestra
se realizd a través de un
muestreo intencional por

conveniencia.

El equipo investigador desarrollé un

guion de  preguntas  abiertas,
previamente desarrollado por un panel
de expertos, constituido por docentes
con amplia experiencia en simulacion
clinica y profesionales sanitarios con
experiencia en SVA. (Anexo 2). Este
guion se utiliz6 durante el desarrollo

de los GFs.

Descriptivo
observacional
transversal
(Publicacion 3)

La estuvo
N=142

estudiantes de enfermeria

muestra

constituida por

de la Universidad de
Almeria (Espafa).

La seleccién de la muestra
se realizd a través de un
muestreo por

conveniencia.

Checklist de 10 items para medir las
pausas en una situacion de SVA
(Anexo 3). Desarrollado por un panel
de 12 expertos.
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3.2. Procedimiento

=  Publicaciéon 1:

Se realizd una distribucion de forma aleatorizada de los alumnos matriculados en la
asignatura de SVB y SVA, en dos grupos de intervencion: 1) aplicacion movil (app) y 2)

asistencia telefénica.

v App

En el grupo de la app se utilizé la app AsistenteRCP® con el objetivo de realizar la RCP
guiada a través de la misma. Antes de la intervencion, se le ofrecio al estudiante un
teléfono movil con la app descargada. Para la realizaciéon de las maniobras de RCP se
utilizé un maniqui Little Anne QCPR® y a través de SimPad PLUS con SkillReporter se

recogian los pardmetros de RCP descritos en el apartado de instrumentos.

En primer lugar, todos los estudiantes se reunieron en una sala donde se les explico el
objetivo principal del estudio y firmaron el consentimiento informado. A continuacion,
cada participante fue a una habitacion donde se encontraban a una victima en PCR en el
suelo y a su lado un teléfono mavil con la app descargada para guiarlo. El investigador
principal estaba en una habitacion contigua desde donde podia observar la intervencion y

tomar nota de la actuacién del alumno.

v" Asistencia telefonica.

Todos los estudiantes se reunieron en una sala donde se les explicé el objetivo principal
del estudio y firmaron el consentimiento informado. A continuacion, cada participante
fue a una habitacion donde se encontraban a una victima en PCR en el suelo y a su lado

un teléfono moévil para llamar a los servicios de emergencias. Un investigador capacitado
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en la asistencia en RCP telefonica se ubicé en una habitacion contigua desde donde
contestd la llamada telefonica y fue guiando al participante, mientras tanto otro

investigador se encargaba de anotar los datos acerca de la actuacion.

En ambos grupos de intervencion la actividad fue realizada por todos los participantes el
mismo dia para garantizar las mismas condiciones a todos y se asigné un tiempo de 5

minutos para la ejecucion de las maniobras de RCP a cada participante.

=  Publicacién 2:

La recopilacion de los datos incluyd seis GFs. La recogida de datos se realizo a través de
un guion de preguntas abiertas, previamente desarrollado por un panel de expertos,
constituido por docentes con amplia experiencia en simulacion clinica y profesionales
sanitarios con experiencia en SVA. Cada GF estaba constituidos por nueve estudiantes de
enfermeria que aceptaron discutir y compartir sus experiencias de simulacion tras aplicar

SVA a un paciente hospitalizado que entraba en PCR.

El escenario simulado se desarroll6 de acuerdo con las recomendaciones del International
Nursing Association for Clinical Simulation and Learning Standards (INACSL)
(INACSL Standards Committee, 2016). Antes de participar en la simulacion los
participantes asistieron a seis sesiones formativas sobre procedimientos de SVA y
recibieron pautas para atender a un paciente que sufria una PCR en el entorno hospitalario.
El pre-briefing incluyd una orientacion a las expectativas de los estudiantes, se les
informo que el objetivo de la simulacién era formativo, a pesar de ser evaluados, ya que
esa evaluacion formaba parte del proceso de formacion. Antes de que los estudiantes
comenzaran la simulacién, se llevo a cabo una discusion grupal sobre los protocolos de

actuacién en SVA.

46



Competencias en SVB y SVA a través de la simulacién

El investigador principal realizo la exposicion de la situacién hospitalaria actual del
paciente. El escenario se enfoco al desarrollo de habilidades de SVA. Los actores
asumieron el papel de la voz del paciente, después de haber sido instruidos en una sesion
de orientacion estandarizada para sus roles. La asignacion de los equipos de trabajo, asi
como de los roles de los estudiantes de enfermeria en el equipo, se establecieron por los

docentes de la asignatura.

El escenario consistio en un estudiante de enfermeria que estaba en una habitacion de
hospital con un paciente. El paciente le indico sentirse mal, al cabo de unos segundos
perdid la conciencia y no respondia. El estudiante de enfermeria que estaba en la
habitacion tuvo que solicitar ayuda. Al escenario se unieron dos estudiantes de
enfermeria. Uno de los tres estudiantes adopto el rol de lider antes de comenzar la
actuacion. Los observadores estaban en una habitacion separada y a través de una pantalla
observaban la actuacidn de los estudiantes, estos observadores eran enfermeras que tenian
experiencia en RCP, asi como formacion en SVB y SVA. Los observadores fueron
registrando las intervenciones completadas por los alumnos e identificando elementos de
trabajo en equipo. Posteriormente, una vez que se completaron todas las actuaciones de
simulacion de los estudiantes, el investigador principal llevé a cabo una sesiéon de
debriefing para analizar la experiencia de los estudiantes de enfermeria y como se

sintieron durante la actividad.

Los GFs fueron realizados por el investigador principal. La recogida de datos tuvo lugar
en un laboratorio de la Facultad de Ciencias de la Salud de la Universidad de Almeria
(Espafa) y se llevo a cabo en Marzo de 2020. La duracion de cada GF focal vario de 20
minutos a 40 minutos. Las respuestas de los GFs se grabaron en audio y se transcribieron

(Green & Thorogood, 2014).
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=  Publicacién 3:

El estudio se llevo a cabo en la Universidad de Almeria. Los participantes fueron
distribuidos en grupos para su actuacion. El procedimiento se llevd a cabo en un

laboratorio de simulacion con el maniqui Resusci Anne® para RCP avanzada.

El escenario de simulacion fue descrito de acuerdo a las recomendaciones del INACSL
(INACSL Standards Committee, 2016). El escenario contaba con una habitacion de
hospital que incluia un bafio, una cama de hospital, un maniqui sentado en la cama en
posicién de semifowler, un monitor, un timbre para el paciente, un carro con todo el
material necesario para actuar ante una parada cardiaca y dos sillas. EI monitor fue

configurado para generar aleatoriamente ritmos desfibrilables.

Antes de entrar a la sala de simulacion el investigador informo a los estudiantes sobre los
objetivos a conseguir. Previamente habian sido instruidos para actuar ante una PCR y
realizar el SVA. Ademas, habian realizado actividades previas durante el afio académico
en la sala de simulacion, por lo que estaban familiarizados con el ambiente y con el

maniqui.

La simulacion se bas6 en la siguiente situacion: un estudiante se encontraba en la
habitacion del hospital acompafiando al paciente encamado y se dio cuenta de que no
respondia, pidiendo ayuda para iniciar la RCP. A continuacion, dos estudiantes se
incorporaron al escenario con el carro de parada. Una vez determinada la situacién de
PCR, los estudiantes se distribuyeron las tareas de manejo de la via aérea, realizacion de
compresiones toracicas, canalizacion intravenosa y administracion de farmacos. El
escenario de simulacién termind cuando los participantes detectaron el ritmo desfibrilable
e iniciaban la desfibrilacion. Una vez finalizada la actuacién de cada grupo, se iban a una

sala donde esperaban al resto de sus comparfieros, con el fin de que los alumnos que ya
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habian realizado la simulacion no estuviesen en contacto con los que aun no la habian

realizado.

Mientras se desarrollaba la simulacion, dos observadores se encontraban en la sala de
control recogiendo los datos de actuacion de los estudiantes de enfermeria.
Posteriormente, una vez finalizada todas las actuaciones de simulacion de los estudiantes,
se realiz6 una sesion de debriefing para comentar la experienciay como se habian sentido
durante la realizacion del ejercicio. Esta sesion se desarrolld con la siguiente estructura:
1) Una fase de reaccién para abordar las reacciones y sentimientos de los estudiantes
después de realizar la simulacion, 2) Una fase de comprension para identificar las
limitaciones y obstaculos que encontraron durante la intervencion, y 3) Una fase de
resumen donde se destacaron los objetivos alcanzados para que puedan aplicarlos en la

practica clinica (Palaganas et al., 2016). La sesion de debriefing duré 25 minutos.
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3.3. Consideraciones éticas

La presente tesis doctoral se realizo bajo el adecuado cumplimiento de la normativa que
regula la legislacion del pais de estudio en materia de proteccion de datos; siguio los
principios éticos fundamentales recogidos en la declaracion de Helsinki; asi como los
establecidos en el ambito nacional espafiol y europeo en lo relativo a los derechos
humanos y la biomedicina. Se obtuvo la aprobacion del Comité de Etica e Investigacion
del Departamento de Enfermeria, Fisioterapia y Medicina de la Universidad de Almeria
(Ver anexo 4). Los estudiantes fueron informados verbalmente y por escrito sobre los
objetivos y caracteristicas de la investigacion, asi como del caracter voluntario y la
garantia del tratamiento anonimo y confidencial de los datos de acuerdo a la ley vigente
en materia de proteccion de datos. Posteriormente, se trataron todas las cuestiones al
respecto y firmaron el consentimiento informado antes de participar (Ver anexo 5). Su
participacion fue totalmente voluntaria y desinteresada, conservando en todo momento el

derecho a abandonar el estudio sin explicaciones.
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3.4. Analisis de datos

=  Publicacién 1

Para el anélisis de datos se utilizd el programa estadistico SPSS version 24. En primer
lugar, se realizd un analisis descriptivo de las variables sociodemogréficas, analizando
frecuencia y porcentajes para las variables categodricas (sexo y formacion previa), y media
y desviacién estandar para las variables cuantitativas (edad). Para el contraste de variables
categoricas se llevd a cabo la prueba de Chi Cuadrado. En el caso de variables
cuantitativas y cualitativas, previa comprobacion de la distribucion de la muestra
mediante la prueba de Kolmogorov-Smirnov, se utilizé la prueba no paramétrica de U de

Mann Whitney. Se considero significativa una p < 0,05.

=  Publicacién 2

Para el analisis de los datos, las transcripciones se incluyeron en una unidad hermenéutica
y se analizaron utilizando el software Atlas-ti 8.0. Para asegurar la confiabilidad y validez
de los resultados, los investigadores realizaron el anélisis fenomenoldgico con el método

de Colaizzi (Colaizzi, 1978):

1) Familiarizacion con los datos para comprender las experiencias vividas de los
participantes, leyendo las transcripciones de las entrevistas y GFs (lectura y
relectura)

2) Las oraciones significativas se analizaron hasta llegar a una declaracién
significativa.

3) Las declaraciones significativas se extrajeron de las unidades significativas.

4) Las declaraciones significativas se clasificaron en temas y subtemas.

5) Los temasy subtemas se integraron en una descripcién completa de la experiencia

vivida por los participantes.
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6) Se describio la estructura base de la experiencia vivida por los participantes.
7) Todos los entrevistados analizaron los hallazgos para verificar la exactitud de las
transcripciones y el parecido de sus experiencias. Se seleccionaron las citas mas

relevantes para su inclusién en el estudio.

=  Publicacién 3

Para el andlisis de los datos se utilizo el programa estadistico SPSS version 25. En primer
lugar, se realiz6 un andlisis descriptivo de las variables sociodemograficas, calculando
frecuencias y porcentajes para las variables cualitativas, mientras que para las variables
cuantitativas se obtuvieron medidas de tendencia central y dispersion. Para la evaluacién
de la consistencia intra-interobservador se calcularon los coeficientes de correlacion de
Pearson. Para el contraste entre variables cualitativas y cuantitativas se empled la prueba
no paramétrica de U de Mann Whitney. Se utiliz6 la prueba de correlacion de Spearman

para comparar variables cuantitativas. Se considero significativa una p < 0,05.
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4. RESULTADOS Y DISCUSION (PUBLICACIONES)

La presente tesis doctoral ha sido elaborada segun la modalidad de compendio de

publicaciones (Tabla 2). A continuacion, se presentan los articulos que la componen:

Tabla 2. Publicaciones que avalan la tesis por compendio

Factor de
impacto, cuartil
Marquez-Hernandez, V. V., Gutiérrez-Puertas,
. . o FI: 1.836
_ L., Garrido-Molina, J. M., Garcia-Viola, A.,
EMERGENCY NURSING , . . (‘]CR 2020)
kil Granados-Gamez, G., & Aguilera-Manrique, G.
(2020). Using a Mobile Phone Application 03
Versus  Telephone  Assistance During
Cardiopulmonary Resuscitation: A Randomized Nursing

SCIE (65/124)

Comparative Study. Journal of Emergenc
P y 9ENY ssci (63/122)

Nursing, 46(4), 460-467.
https://doi.org/10.1016/j.jen.2020.03.015

Gutiérrez-Puertas, L., Marquez-Hernandez, V.

- . . FI: 3.390
! V., Gutiérrez-Puertas, V., Rodriguez Garcia, M. (JCR 2020)
K 7] C., Garcia-Viola, A., & Aguilera-Manrique, G.
(2021). Are you prepared to save a life? Nursing Q1
students’ experience in advanced life support Public,

environmental &

occupational
Research and Public Health, 18(3), 1-13. health

https://doi.org/10.3390/ijerph18031273 SCIE (68/203)
SSCI (42/176)

practice. International Journal of Environmental

Méarquez-Hernandez, V. V., Gutiérrez-Puertas,

N . . Fl: 2.737
L., Garcia-Viola, A., Garrido-Molina, J. M., (JCR 2020)
Gutiérrez-Puertas, V., Rodriguez-Garcia, M. C., Q1
& Aguilera-Manrique, G. (2021). Time out! )

) . o Nursing

Pauses during advanced life support in high- SCIE (20/124)
fidelity simulation: A cross-sectional study. SSCI (20/122)

Australian Critical Care. (In press).
https://doi.org/10.1016/J.AUCC.2021.07.001
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4.1. Using a Mobile Phone Application Versus Telephone Assistance During

Cardiopulmonary Resuscitation: A Randomized Comparative Study

RESEARCH

USING A MOBILE PHONE APPLICATION VERSUS
TELEPHONE ASSISTANCE DURING
CARDIOPULMONARY RESUSCITATION: A
RANDOMIZED COMPARATIVE STUDY

Chack for
updates

Authors: Verénica V. Mérquez-Hernandez, PhD, RN, Lorena Gutiérrez-Puertas, PhD, RN, José Miguel Garrido-Molina, MSc, RN,
Alba Garcia-Viola, MSc, RN, Genoveva Granados-Gdmez, PhD, RN, and Gabriel Aguilera-Manrique, PhD, BN, Almerfa, Spain

CE Earn Up to 7.5 Hours. See page 550.
Methods: A comparative study was performed with 2

Contribution to Emergency Nursing Practice intervention groups: (1) mobile phone app and (2) telephone
assistance. A total of 128 students participated and were
distributed randomly into each intervention group. A CPR
observation checklist and standard CPR quality parameter
measurements were used for data collection.

 The current literature on cardiopulmonary resuscitation
indicates that the effectiveness of telephone assistance
versus mobile phone application in a simulated environ-
ment has not been explored.

o This article contributes to knowledge about effective Results: The group that used the app obtained better results than

methogs of d pgrforr_nitng cardiopulmonary resuscitation the group that had telephone assistance on 5 items during CPR
FOLGTHH UER:aosIS ance : 3 observation: checking if the area is secure (X41) = 26.81;

e The key implication for emergency nursing practice P < 0.05), asking for help (X2(1) = 66.07: P < 0,05}, apening of
found in this article can guide the witnesses of a cardio- airwayé (’sz — 1203 P <0 05)' (':hecking f0'r breathing
respiratory arrest to act quickly and effectively. 0C1) = 6.10; P < 0.05), e cdntaéting amergency services
(X¥(1) = 1241; P < 0.05). Regarding the skill level of CPR, no sta-
tistically significant differences were found when comparing the 2
intervention groups (X41) = 091; P= 0.33). As for the parameters

Abstract ool o B ;

measured, there were only statistically significant differences found
Introduction: In recent years, the way CPR instructions are in the item compression fraction (U= 1,593.00; Z = —2.16; P <
given has changed because of the development of new technol- 0.05), with the group that used the app obtaining better results.
ogy that allows bystanders who witness a cardiac arrest to be ) o
quided in performing CPR. This study aimed to compare the Discussion: Better outcomes were observed in recognizing if
effectiveness of using a mobile phone application (app) versus the area was safe, asking for help, opening up the airways,
telephone operator assistance in performing cardiopulmonary checking for breathing, and calling emergency services in the
resuscitation (CPR) techniques in simulated settings. mobile phone app group. However, the results indicated that
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there were no differences in the CPR parameters, except
compression fraction, when the app was used as opposed to be-
ing guided by telephone.

Marquez-Hemandez et al/RESEARCH

Key words: Mobile phone application; Telephone assistance;
Cardiac arrest; Cardiopulmonary resuscitation; Basic life
support

Introduction

Out-of-hospital cardiac arrest is an important public health
issue because there are approximately 420,000 cases in the
United States and 275,000 cases in Europe annually, of
which 29,000 patients survive if bystanders immediately
begin cardiopulmonary resuscitation (CPR)."* In Spain,
this figure is situated at approximately 50,000.

Guided assistance for bystanders who perform CPR is
usually given via telephone operator support, also known
as dispatcher-assisted CPR, and has shown an improvement
in survival rates of cardiac arrest.”” Telephone assistance
during CPR is defined as a set of instructions offered over
the telephone by an operator from emergency medical
services coordination centers to offer support and
guidance to bystanders about how to perform CPR.*’
Nonetheless, other studies have shown that instructions
over the telephone can cause delays in performing CPR
owing to time lost while a diagnosis is being made, while
determining the caller’s willingness and capability of
performing CPR, and while the bystander receives instruc-
tions. These delays' """ may negarively affect the outcome.

In the last few years, the way CPR instructions are given
has changed, owing to the development of new technology
that allows bystanders who witness a cardiac arrest to be
guided in performing CPR.'* More specifically, mobile
phone applications (apps) have been developed with the
goal of providing feedback and assistance during CPR;'*'1
therefore in addition to having telephone support, the by-
standers who witness a cardiac arrest also have mobile phone
apps available to guide them through performing CPR."”
These apps may have different characteristics, such as audio-
visual assistance, a chronometer function, and an indicator
for the depth of compressions, among other aspects, which
may help bystanders perform CPR in a more effective
way.'*'" Furthermore, one of the most fundamental
aspects of having a mobile phone app is that it enables
bystander intervention, thus achieving an increase in the
number of instances CPR is performed.'” The use of such
apps has been recommended in the Guidelines of the Euro-
pean Resuscitation Council (2015)."°

There are several different CPR apps, though not all of
them follow the recommendations of the International
Liaison Committee on Resuscitation (ILCOR).'” ILCOR
is a group that provides a liaison among principal resuscita-
tion organizations throughout the world, with the goal of
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coordinating different aspects of CPR on a global level
and encouraging participation in research and dissemina-
tion. Because some apps do not follow the recommenda-
tions of ILCOR, these apps have not been duly
validated."” Thus, the quality of the CPR performance
may vary according to which feedback device or app is
used.'” Several studies have been carried out to demonstrate
the usefulness of smart devices as sources of feedback for
CPR, but the results have been contradictory thus far,'”*0
Many of the studies are mainly focused on performing chest
compressions and rescue breaths.'”"" This gap implies that
the use of apps for assisting in CPR should be analyzed and
investigated compared with other available services such as
telephone assistance. In our context, no other studies have
been found that analyze the use of a mobile phone app in
a simulated CPR setting, compared with using telephone
assistance offered by emergency services.

The main objective of this study was to compare the effec-
tiveness of using a mobile phone app versus telephone operator
assistance in simulated CPR settings. The specific objectives
were (1) to explore the level of performance of CPR tech-
niques, (2) to determine the quality of compressions (compres-
sion fraction, number of compressions, depth, etc), and (3) to
evaluate the quality of rescue breaths (proper volume, fre-
quency of rescue breaths, etc) in both groups.

Methods

STUDY DESIGN

A randomized comparative study was performed with 2 inter-
vention groups: mobile phone app and telephone assistance.

SAMPLE

The convenience sample for this study included 128 nursing
students at a university in Spain. The subjects were
randomly assigned to one of the interventions: 66 subjects
used the mobile phone app (experimental group), and 62
were assisted over the telephone (control group) (Figure).
The assignments were made using a single blind procedure,
in which the subjects were previously unaware of their
participation group. A software program was used to
randomize the participants. Inclusion criteria  for
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Enrollment

Assessed for eligibility (n=134)

Excluded (n=6)
+ Not meeting inclusion criteria (n=6)

+ Declined to participate (n=0)
¢ Other reasons (n=0)

‘ Randomized (n=128) |

|

App Group (n=66)

Allocation | y

Telephone assistance group (n=62) l
Y Analysis ) v

Analysed (n=66) |

‘ Analysed (n=62) |

FIGURE
Consolidated Standards of Reporting Trials flow diagram of the study.

participating in the study were being a student in the
nursing degree program, being enrolled in the subject of
basic and advanced life support, and not having received
advanced training in basic life support. It is important to
clarify that some students were included who had done a
basic course (maximum 2-hour course) on CPR at some
point during their schooling. Exclusion criteria included be-
ing a foreign exchange student and being enrolled in the
subject for at least a second time.

MEASURES
Sociodemographic Data

First, sociodemographic data of the participants, such as sex
and age, and information about any previous training in
basic life support were gathered.

CPR Observation Checklist

The checklist consisted of 10 questions based on the
European Guidelines for Resuscitation®' for the observation
of CPR performance. The 10 items included information
from the following stages: recognizing a secure area, check-
ing for level of consciousness, asking for help, opening the
airways, checking for breathing, calling emergency services,
asking for an automated external defibrillator, starting chest
compressions, appropriate rescue breaths, and appropriate
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chest compressions. Each item was scored in a dichotic
way: yes (1) or no (0), and they were totaled to reach a final
score of 0-10, to calculate the average final score. Higher
scores correlated with a more advanced level of CPR
performance. As the intervention took place in a simulated
setting, the students were guided by an instructor who was
trained in CPR telephone assistance, simulatinga real case of
assistance after witnessing a cardiac arrest. The steps pro-
vided in the telephone instructions followed the guidelines
for CPR telephone support for bystanders by the Spanish
Cardiopulmonary Resuscitation Council.” Regarding the
validity of the instrument itself, it was created using the
stages for appropriate CPR performance established by the
European Guidelines for Resuscitation,”" which are based
on the latest available scientific evidence. Chronbach «
was 0.87, which indicates good internal consistency.

CPR Parameters Checklist

This checklist is based on the parameters outlined in SimPad
PLUS with SkillReporter by the brand Laerdal. SimPad
PLUS with SkillReporter facilitates real-time feedback, re-
cords data, and calculates overall performance for thorough
training and debrief on CPR performance. The information
gathered was classified by CPR level, with the following
possible scores: basic level (0-29), intermediate level (30-
69), advanced level (70-100). The evaluation included the

following elements: a score for compressions (0%-100%), a
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score for rescue breaths (0%-100%), compression fraction,
compression rate per minute, average depth, compressions
with complete expansion, compressions with appropriate
depth, compressions with appropriate frequency, average fre-
quency of compressions during the session, rescue breaths,
average volume, excessive ventilation volume, appropriate
ventilation volume, insufficient ventilation volume, and
average frequency of ventilations during the session.

App AsistenteCPR

The mobile app used in this study was AsistenteCPR. The
goal of this app is to support users if they encounter a situ-
ation of cardiac arrest. It consists of a descriptive guide to the
steps recommended to correctly perform CPR through
visual, spoken, and written messages. The app was
developed on the basis of the current ILCOR guidelines.

PROCEDURE

Once permission was granted to perform the study, we
proceeded to carry out the intervention within the basic
and advanced life support class. The participants were
randomly assigned to 2 intervention groups: mobile phone
app and telephone assistance.

App Group

Before the intervention, a mobile phone with the app
downloaded was provided to the students. The objective of
this group was to perform CPR guided by the AsistenteCPR
app. To perform CPR, a Litde Anne QCPR manikin was
used, and the measurement data detailed in the instruments
section was gathered through SimPad PLUS with SkillRe-
porter. First, all of the students were assembled in a room
to be explained the objective of the study and sign the
informed consent. Then, each student entered a room, sepa-
rately, where there was a “victim” of cardiac arrest on the floor
and a mobile phone next to the victim with the app down-
loaded on it to guide the participant. The lead researcher
was in an adjoining room with visual access to the interven-
tion space and took note of the participant’s performance.
The intervention time allowed for each participant was 5 mi-
nutes. The intervention was carried out by all the participants
in the same day to ensure the same conditions for all.

Telephone Assistance Group

First, the participants were assembled in a room to be
explained the objectives of the study and to sign the
informed consent. Once the participants were randomized
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and selected, each participant entered a room where there
was a victim of cardiac arrest (a Little Anne QCPR manikin)
and a telephone next to them to call emergency services. A
researcher trained in CPR telephone assistance was located
in an adjoining room to answer the telephone call and guide
the participant through the intervention, while another
researcher took note of the procedure data. The intervention
in this group was carried out by all the participants in the
same day, and each participant was allotted an intervention
time of 5 minutes.

Ethical Aspects

Before beginning the study, permission was obtained from
the Ethics and Research Committee of the Department of
Nursing, Physical Therapy and Medicine at the University
of Almeria (EFM-22/19). All participants were informed
of the voluntary nature of their participation in the study
and the anonymous and confidential treatment of their
data. All participants signed an informed consent form
before participating, and they were informed about the
objective and the characteristics of the study. The study
followed the ethical standards established by the Helsinki
Declaration in 2015.

Data Analysis

For data analysis, the statistical program SPSS version 24
was used. First, a descriptive analysis was performed on
sociodemographic variables, analyzing frequency and
percentages for qualitative variables (sex and previous
training), and mean and standard deviation for quantitative
variables (age). To contrast categorical variables, the chi-
square test was used. In the case of quantitative and qualita-
tive variables, before checking the distribution of the sample
through the Kolmogorov-Smirnov test, Mann-Whitney
nonparametric U test was used. A value of 2 < 0.05 was
considered significant.

Results

SOCIODEMOGRAPHIC CHARACTERISTICS

There was a total of 128 participants, of which 75.8%
(n = 97) were females and 24.2% (n = 31) males. The
average age of the participants was 20.48 years
(SD = 5.25). Regarding their previous training in basic
life support, 68% (n = 87) had not received training,
whereas 32% (n = 41) had received training. Table 1 shows
this data, separated by intervention group.
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TABLE 1
Sociodemographic characteristics of the sample by
intervention group

Variable App group Telephone
n = 66 assistance
group
n = 62
Sex
Male 17 (25.8) 14 (22.6)
Female 49 (74.2) 48 (77.4)
Age, y, mean (SD) 19.86 (3.48)  21.15 (6.61)
Previous training
Yes 22 (33.3) 19 (30.6)
No 44 (66.7) 43 (69.4)

Data are number (%) unless otherwise indicated.

app. application.

OBSERVATION OF CARDIOPULMONARY RESUSCITA-
TION

Taking into account the observation of CPR based on the
intervention group, statistically significant differences were
found in 5 items: recognizing if the area is secure (X3(1)
= 26.81; P < 0.05), asking for help X*(1) = 66.07;
P < 0.05), opening of airways (X3(1)=12.03; P < 0.05),
checking for breathing (X*(1) = 6.10; 2 < 0.05), and call-
ing emergency services (X3(1) = 12.41; P < 0.05). More
specifically, in these 5 items, the app group obtained better
results than the telephone assistance group (Table 2).

As for the final score (range of 0-10), the app group
had an average score of 5.93 (SD = 1.70) versus the
telephone assistance group, which had a score of 3.82
(SD = 2.17), where statistically significant differences
were found between the 2 groups (U 897.00;
Z = —5.53; P < 0.001).

PARAMETERS OF CARDIOPULMONARY RESUSCITA-
TION

Regarding the level of CPR performance, considering basic
level (0-29), intermediate level (30-69), and advanced level
(70-100), no statistically significant differences were found
by the intervention group X*(1) = 0.91; P = 0.33).
Regarding the parameters measured, there were only
statistically significant differences found in the compression
fraction item (U = 1,593.00; Z = —2.16; P < 0.05)
(Supplementary Figure). The rest of the items are described
in Supplementary Table.
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Discussion

The purpose of this study was to compare the effectiveness
of using a mobile phone app versus telephone operator
assistance in performing CPR techniques in simulated
settings. The results indicate that there are some actions
that are better performed by resuscitators who use the
app. Nonetheless, there were no statistically significant
differences found in the CPR parameters measured if the
app or telephone assistance was used, except in the compres-
sion fraction item. In this case, the participants who used the
app gained better outcomes than those who had assistance
over the telephone, but in neither case did they reach the
optimal level of 80%.'°

First, regarding the students’ previous training, none of
the students had received advanced training in CPR. Several
studies have shown that mobile phone apps, which offer
CPR assistance, especially on the topic of chest compres-
sions, improve the quality of the intervention if those
participating have training in CPR.***" If they do not
have previous training or experience, the app may not
achieve its goal.”* Similarly, the simulation studies carried
out with telephone assistance have reported higher quality
CPR when performed by trained resuscitators.”” However,
other studies indicate that resuscitators without previous
CPR training who are instructed by a telephone assistant
show CPR skills comparable with previously trained indi-
viduals, even though they take longer to start CPR than
the trained group.”

Considering telephone assistance, the results indicate a
basic level of CPR implementation. The skills of the
telephone operator in guiding the bystander through CPR
protocol depend on the capacity of the telephone operator,
the number of calls about CPR they have taken, and the
comments that they have received about the patients’ treat-
ment results.”® One of the most difficult aspects of CPR was
giving adequate rescue breaths; they were done correctly in
only 25% of the cases in this study. The same results were
found in a study by Nord-Ljungquist et al*® in which the
most difficult aspect of CPR was controlling the airways.
Previous studies have also shown that control of the airways
was the part of the procedure that took the resuscitator the
longest to do while they received telephone assistance.”” As
for chest compressions with telephone assistance, the
average depth and frequency values established for CPR
were not obtained.'® Similar results were found in the
aforementioned study by Nord-Ljungquist et al,”* which
demonstrates how complex it can be to correctly follow
the instructions given by the operator.

Regarding app use, better results were obtained in
certain aspects of CPR such as recognizing if the area is
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TABLE 2
CPR Observation results by group.
Item App group (n = 66) Telephone assistance group (n = 62) X2 P

Yes No Yes No

Yes No Yes No

n % n % n % n %
Recognize if the area is secure 36 54.5% 30 45.5% 7 11.3% 55 88.7% 26.81 <0.001
Consciousness level 53 80.3% 13 19.7% 45 72.6% 17 27.4% 1.60  0.21
Asking for help 57 86.4% 9 13.6% 9 14.5% 53 85.5% 66.07 <0.001
Opening airways 32 48.5% 34 51.5% 12 19.4% 50 80.6% 12.03 <0.001
Checking for breathing 56 84.8% 10 15.2% 41 66.1% 21 33.9% 6.10  0.01
Calling emergency services 45 68.2% 21 31.8% 23 37.1% 39 62.9% 12.41 <0.001
Asking for a defibrillator - - 66 100% 2 3.2% 60 96.8% 2.16  0.23
Starting chest compressions 61 92.4% 5 7.6% 58 93.5% 4 6.5% 0.06  0.54
Proper chest compressions 29 43.9% 37 56.1% 25 40.3% 37 59.7% 0.17  0.41
Proper rescue breaths 23 34.8% 43 65.2% 15 24.2% 47 75.8% 1.74 0.13

app. application; CPR, cardiopulmonary resuscitation.

secure, asking for help, opening the airways, checking for
breathing, and calling emergency services than among
the group that received telephone assistance. This contrasts
with the study by Fernindez-Méndez et al,”" which did
not find better results in CPR guided by an app, and in
some cases, even showed worse CPR performance.

More specifically, in chest compressions, the rhythm of
the compressions was higher among those participants that
were assisted over the telephone. In CPR guided by
feedback apps, there have been improvements noted in
the compression rhythm.” In a study performed by Plata
et al,”” using an app improved the quality of the CPR in
terms of compression rate, correct hand positioning,
opening up the airways, and not delaying the start of
CPR compared with telephone assistance. However, the
use of an app did not significantly improve the depth of
compressions. Similarly, in this study, only 11% of the
participants performed deep enough chest compressions.
Ferndndez-Méndez et al”* found similar results in their
study; in all of the analyses performed on depth of compres-
sions, the depths were insufficient. This is a recurring factor
in studies carried out with layperson resuscitators,”” and it
may be due to a lack of experience or training, among other
factors.

Finally, the results obtained in this study did not show
statistically significant differences when comparing the app
with telephone assistance regarding the CPR parameters
measured, except for compression fraction. In both cases,
the CPR level was basic, but there were no additional delays
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in initiating CPR nor was there a worse result using a mobile
. . 3
device, as the results of other studies suggest. 2

Limitations

The results of this study must be considered in the context
of some limitations. First, the sample was drawn from a
convenience sample, which makes it difficult to generalize
the results. Second, some participants had already received
basic CPR training during their schooling. Third, the lead
researcher observed and recorded the accuracy of the CPR
observation checklist and was not blinded, which may
have introduced bias. The study took place in a simulated
setting, therefore the conditions only reflect real-life situa-
tions to a certain point. In addition, there were certain
data that were not collected, such as intervention time or
delay in initating CPR, which would have enhanced the
results of this study.

Implications for Emergency Nurses

This study can contribute to improving the performance of
witnesses of a cardiac arrest. The results of this study
indicate that both methods can be helpful in providing
adequate basic life support. Reducing the reaction time
and performing a proper intervention are 2 fundamental
elements in increasing the possibilities for survival in cardiac
arrest victims. The availability of the app can contribute to
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an increase in bystander participation in performing CPR
and promote positive survival rates. Because part of the
instructions included calling for help, the use of the assistive
device would help in decreasing the time from the initial
event to definitive care. In addition, the expertise of nursing
professionals in emergency rooms could be a potental
source of knowledge for improving apps focused on CPR;
therefore, these professionals should take on a fundamental
role in their design and development. New technologies
have now become an important part of clinical interven-
tions, thus, having nursing professionals participate in this
subject is a key factor in making these apps effective.

Conclusions

In conclusion, better results were observed among
participants who used the mobile phone app in multple
factors including recognizing if the area is secure, asking
for help, opening the airways, checking for breathing, and
calling emergency services. Nonetheless, the results indicate
that there were no differences found in the CPR parameters
measured when using the mobile phone app versus
telephone operator assistance, which shows that both
resources may be useful for bystanders to take action should
they witness an out-of-hospital cardiac arrest. However,
additional research is needed to determine the most effective
feedback measures so that layperson resuscitators can
provide greater levels of care during CPR, regardless of
which method they use as a guide.

Supplementary Data

Supplementary dara related to this article can be found at
htps://doi.org/10.1016/j.jen.2020.03.015.
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SUPPLEMENTARY TABLE
CPR parameter results
Parameter App group (n = 66) Telephone assistance z P
group (n = 62)
M SD M SD
CPR level -0.95 0.33
Basic level (n, %) 63 95.9 61 98.4
Intermediate level (n, %) 3 4.5 1 1.6
Compression score, % 14.53 25.15 19.42 25.80 -1.52 0.13
Rescue breaths score, % 26.58 33.66 24.39 30.05 -0.22 0.82
Compression fraction, % 41.44 16.89 35.58 13.22 -2.16 0.03
Number of compressions/min 120.50 53.88 109 48.67 -1.09 0.27
Average depth, mm 37.33 20.78 36.87 11.56 -1.20 0.23
Compressions with full expansion, % 70.95 33.51 73.34 32.05 -0.59 0.55
Compressions with enough depth, % 10.47 24.75 16.79 29.67 -1.46 0.14
Compressions with proper frequency, % 28.36 33.20 30.56 34.19 -0.32 0.75
Average frequency of compressions during the 100.90 20.15 95.76 31.35 -0.64 0.52
session, min
Rescue breaths 5.35 16.40 2.10 2.85 -0.70 0.48
Average volume, mL 218.08 271.82 245.76 312.64 -0.40 0.72
Rescue breaths with excessive volume, % 8.09 19.43 1127 26.70 -0.17 0.86
Rescue breaths with proper volume, % 15.23 27.91 1292 21.37 -0.39 0.70
Rescue breaths with insufficient volume, % 23.65 38.38 23.40 34.59 -0.15 0.88
Average frequency of rescue breaths during the 0.74 1.10 0.73 1.02 -0.12 0.91
session, min
app, application; CPR, cardiopulmonary resuscitation; M, mean,
July 2020 VOLUME 46 e ISSUE 4 WWW.JENONLINE.ORG  467.e2
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Abstract: The objective of this study was to explore the experiences and perceptions of nursing stu-
dents after applying advanced life support techniques on a hospitalised patient in cardiac arrest in
a simulated setting. A qualitative descriptive phenomenological study was conducted. Fifty-four
nursing students from the University of Almeria (Spain) participated. Three main themes and six
subthemes were identified, which illustrate the experiences and perceptions of nursing students
about performing advanced life support. The main themes were: (1) Analysing practice as part of
the learning process, with the subthemes “working in an unknown environment” and “acquiring
knowledge as the key to success”; (2) Facing reality: nursing students’ perceptions of an emergency
situation, with the subthemes “facing stressful elements” and “emotional impact in emergency sit-
uations”; (3) Experience as a key element to integrating advanced life support into the healthcare
setting, with the subthemes “discovering and facing the experience as a team” and “linking and
transferring the situation to a real clinical setting”. The nursing students reported that the process
of practising for an emergency situation through simulation was a fundamental part of their train-
ing, as it allowed them to acquire skills necessary for emergency situations and improve their clini-
cal performance in advanced life support. In addition, they considered the experience a key element
in integrating advanced life support into the healthcare setting. The results of this study highlight
the need to develop and implement training programs focused on clinical and teamwork skills in
nursing programs.

Keywords: advanced life support; cardiac arrest; hospital; nursing students; qualitative research

1. Introduction

Students in nursing programs face a great challenge, as they must master both di-
dactic content and clinical skills [1]. The clinical setting allows the students to practise on
patients what they have learned in the nursing-practice laboratory [2]. However, nursing
students have difficulties developing skills in clinical procedures during their clinical
practice [3], such as performing cardiac arrest techniques. Therefore, it is necessary for
university professors to provide sound training in clinical skills, based on innovative
teaching methodologies, in order to guarantee patient safety and foster self-confidence in
the students when carrying out clinical procedures on patients [4].

Cardiac arrest is a time-dependent, high-acuity event, which requires the coordina-
tion of various healthcare professionals at once to optimise the success of cardiopulmo-
nary resuscitation (CPR) [5]. The organisation of the team in the hospital environment
becomes a challenge due to the stress that comes from performing advanced life support
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(ALS) [6]. Similarly, compliance with ALS guidelines is related to a higher rate of return
of spontaneous circulation, which is key to preventing patient deterioration and minimis-
ing complications [7]. Furthermore, adjusting to the recommended times, as well as de-
termining the optimal time to monitor the rhythm, epinephrine and defibrillation are im-
portant aspects that could improve the team'’s performance [5]. High-quality CPR could
positively affect patient outcomes and survival rates [8,9]. Other aspects that could opti-
mise ALS performance are team communication [10] and leadership skills [11].

Advanced life support skills, as well as teamwork, are essential to healthcare profes-
sionals, which is why ALS training and practice are needed [7]. The American Heart As-
sociation (AHA) guidelines for cardiopulmonary resuscitation (CPR) recommend that
students in health professions be trained in advance in ALS techniques [12]. Specifically,
ALS training continues to be a vital part of nursing education and requires an adequate
intervention to guarantee that nurses feel competent and are capable of acting when faced
with individuals in cardiac arrest [13]. Moreover, nursing curricula must incorporate ele-
ments such as CPR techniques into the early stages of the students’ education, with the
aim of generating self-confidence and preparing the students for this important procedure
in clinical practice [14], although several studies show the majority of nursing students
have suitable ALS skills [15,16].

Furthermore, a high-fidelity simulation could be an efficient way to learn actively
and practice the ALS guidelines in a safe and reproducible environment [17]. This type of
simulation may improve knowledge, acquisition of technical and non-technical skills, and
teamwork and self-confidence in performing ALS techniques [15]. Similarly, ALS may
have to be performed in a variety of clinical situations. Thus, simulation would enable
students to develop situational awareness, which is an important aspect of carrying out
ALS guidelines in the clinical environment [18]. Previous studies have shown that simu-
lation positively affects nursing students’ learning and competency acquisition for man-
aging emergency situations, like ALS [19]. Furthermore, simulation based on ALS im-
proves knowledge retention and skills in nursing students [20] and minimizes the time it
takes to act during these situations [15]. However, there are no studies that explore the
experience of nursing students in the application of ALS techniques, considering the
stressful situation they must face while working as a team, in order to identify the factors
involved in performing ALS techniques, which is the novel nature of this study.

The educational framework for this simulation workshop was based on Kolb’s Expe-
riential Learning Theory. Following the basic concepts of this theory, the students who
participated in the simulation experienced a real-life situation. Afterwards, the students
reflected on their actions during the debriefing session to analyse the experience and get
feedback on how they felt during the activity. Moreover, the students were encouraged to
reflect on what they could have done differently and generalize those topics to other situ-
ations, which allowed an abstract conceptualization that could be extrapolated to similar
situations [21].

As previously mentioned, the application of ALS techniques in the clinical setting are
essential for nursing students, given that nursing professionals are the first to act in these
types of situations [22]. In addition, previous experience has been shown to be crucial to
the success of carrying out ALS techniques [23]. However, there are no studies that explore
the experience of nursing students in the application of ALS techniques, taking into ac-
count the stressful situation they must face, while working as a team. Therefore, the ob-
jective of this study was to explore the experiences and perceptions of nursing students
after applying advanced life support techniques on a hospitalised patient in cardiac arrest
in a simulated setting.

2. Materials and Methods
2.1. Study Design
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A descriptive phenomenological approach was used as a guide to enable a rich un-
derstanding of the participants’ life experiences. Phenomenology was created to explore
the meanings of live experiences, to be directly open to phenomena and to be able to per-
ceive “the things” themselves [24]. In Husserl’s descriptive phenomenology, in order to
clarify the life-world, researchers must put aside prior knowledge and preconceptions as
much as possible so that descriptions can reveal unexpected connections and meanings
[25]. The study was presented in accordance with the Consolidated Criteria for Reporting
Qualitative Research (COREQ) checklist [26].

2.2. Participants

The nursing students were from the University of Almeria (Spain). The nursing stu-
dents were selected through an intentional convenience sample and were not given eco-
nomic compensation for their participation. The inclusion criteria established were: (a)
being enrolled in the subject Basic Life Support (BLS) and ALS, and (b) having attended
all the previous training sessions on BLS and ALS. The exclusion criteria included: (a)
being a foreign exchange student, in order to ensure complete understanding of the expe-
rience, and (b) being a healthcare professional with experience in CPR.

2.3. Data Collection

Data collection took place in a laboratory in the Health Sciences Faculty. Data collec-
tion included 6 focus groups (FGs) and took place in March 2020. The focus groups were
moderated by the lead researcher. The FGs allowed participants to express their percep-
tions and experiences in a spontaneous way and to reflect on them, generating an ex-
change of ideas [27]. Previously, a script with open questions was developed, based on a
review of the literature (Table 1). Each FG included nine nursing students who agreed to
discuss and share their simulation experiences in applying ALS to a hospitalised patient
who went into cardiac arrest.

Table 1. Guide questions used for the focus groups.

Guide Questions
Could you tell us about your first experience of advanced life support in the hospital environ-
ment?
How do you think this experience has influenced in your clinical training?
Could you tell me if you have detected elements that interfere with the development of advanced
life support procedures? Which have they been? Why?
How have you felt acting in this emergency situation? Why?
Tell me about your experience working as a team
What teamwork factors have you detected that influences the adequate development of advanced
life support?
How do you think this experience could help you develop advanced life support in the clinical
practices?
What are your general impressions of the experience?
Is there anything else you would like to add about this theme?

The simulated scenario (Figure 1) was developed according to the recommendations
of the International Nursing Association for Clinical Simulation and Learning (INACSL)
standards of best practice in simulation [28]. Before participating in the simulation, the
participants attended six informative sessions about ALS procedures and received train-
ing on the guidelines to follow when assisting a patient who goes into cardiac arrest in a
hospital setting. The pre-briefing included an orientation on the expectations of the stu-
dents, and they were informed that the aim of the simulation was for training purposes,
although they would be evaluated as well, as the evaluation formed part of the training
process. Before the students began the simulation, a group discussion was held on ALS
intervention protocols. The lead researcher briefed the students on the patient’s current
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hospital situation. The scenario focused on ALS skill development. Actors assumed the
role of the patient’s voice, having been instructed in a standardised orientation session on
how to perform their roles. The assignment of teams, as well as the roles of nursing stu-
dents within the teams, was done by the professors of the subject. The scenario began with
anursing student, who was in a hospital room with a patient. The patient reported feeling
poorly, and after a few seconds, the patient lost consciousness and became unresponsive.
The nursing student that was in the room had to call for help, and then two other nursing
students would join the first student. One of the three students took on the role of leader
before beginning their simulation. The observers watched the scene from a separate room
through a video screen. The observers were registered nurses who had experience in CPR
as well as basic life support- advanced life support (BLS-ACLS) training. The role of the
observers was to document the interventions completed by the nurses and identify ele-
ments of teamwork. Subsequently, once all of the simulations were carried out, the lead
researcher held a debriefing session to analyse the experience and get feedback on how
the nursing students felt throughout the activity.

The FGs were monitored by the lead researcher. The duration of the FGs varied from
20 to 40 min. Sociodemographic data was collected from all participants before beginning
the FGs. The responses of participants in FGs were audio-recorded and transcribed [27].
Data collection through the FGs ceased when data saturation was reached.

Figure 1. The simulated scenario.

2.4. Data Analysis

For data analysis, the transcriptions were included in a hermeneutic unit and ana-
lysed using the Atlas-ti 8.0. software. To ensure the reliability and validity of the results,
the researchers followed the Colaizzi [29] methods of descriptive phenomenological data
analysis: (1) Completed transcript of the interview and understood the participants’ lived
experiences; (2) Significant sentences were scrutinized to meaningful statements; (3)
Meaningful statements were extracted to meaningful units; (4) Meaningful units were
classified into subthemes and themes; (5) Themes and subthemes were integrated into a
comprehensive description of the participants” lived experiences; (6) The basic structure
of the participants” lived experiences was described; (7) Two interviewees analysed the
findings for verification of the accuracy of the transcripts and resemblance of their expe-
riences.

2.5. Ethical Considerations

The study was approved by the Ethics and Research Committee at the university
where it was carried out (EFM-62/20). All participants were previously informed about
the objective of the research as well as the voluntary nature of their participation. The
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participants signed an informed consent form prior to starting their interviews. In addi-
tion, participants were asked for permission to record their conversations and given access
to the results of the study. To ensure anonymity and confidentiality of the data, all inter-
views received codes. The guidelines of the Declaration of Helsinki were followed at all
times.

2.6. Rigour

Finally, reliability and rigour were established for the qualitative data. With the aim
of increasing reliability, data triangulation was performed by three of the researchers
(L.G.P.,, V.G.P,, and V.M.H.), which included analysing the data separately and discussing
the differences until a consensus was reached, in order to select themes and subthemes. A
separate researcher (G.A.M.) read the transcriptions of the FGs to confirm their concur-
rence with the findings obtained (themes and subthemes), verifying that all of the partic-
ipants’ perspectives were considered. The recordings, data analysis and interviews were
saved to ensure reliability. The participants verified the transcriptions and data analysis,
ensuring their confirmability.

3. Results

The total study sample consisted of 54 nursing students, distributed into 6 FGs. Of
the participants, 75.9% (n = 41) were female and 24.1% (n = 13) were male. The average
age was 20.63 years old (SD = 4.42; range = 18-46). The sociodemographic characteristics
of participants can be seen in Table 2.

Table 2. Socio-demographic data of the participants (1 = 54).

Variable Total (n=54)

n %
Sex
Male 13 241
Female 41 75.9
Age 20.63* 442
Previous Training Basic PCR
Yes 8 14.8
No 46 85.2

* Mean ** Standard Deviation.

The three main themes, subthemes and units of meaning that emerged in the analysis
are presented in Table 3.

Table 3. Units of meaning, subthemes and main themes of the analysis.

Units of Meaning Subthemes Main Themes
Out of place, contextualization of the L.
realistic e}:nvironment, abstraction of the Mg .m i Stk
evaluation, feeling observed. environment. Theme 1. Analysing practice as
Theory-practice gap, integration of pro- a part of the training process.
cedures, meaningful learning, satisfac-
tory experience.
Preconceived ideas, task simultaneity,
psychological pressure, time.
Fear, nervousness, overwhelmed, frus- Emotional impact in
tration. emergency situations.

Acquiring knowledge as
the key to success.

Facing stressful elements. Theme 2. Facing reality: nursing
students’ perceptions in an
emergency situation.

Communication, leadership, worka  Discovering and facing
team. the experience as a team.
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Linking and transferring Theme 3. Experience as a key el-

Clinical training, clinical perf i : . . .
Inical Fraining, CHnical periormance, gy, cituation to a real dlin-ement to integrating ALS in care
self-confidence, improved healthcare. . . .
ical setting. settings.

3.1. Analysing Practice as a Part of the Training Process

One of the main themes that emerged from the interviews was the importance of
simulation in nursing training. This meaning is based on the evaluation that nursing stu-
dents make of their performance, in a setting which is full of uncertainty for them, as part
of the learning process. The participants reported that the simulation allowed them to
acquire key skills for successful ALS. This theme contains two subthemes, discussed be-
low.

3.1.1. Working in an Unknown Environment

The nursing students identified their work environment as one of the most essential
elements to the successful performance of ALS guidelines. At the beginning of the simu-
lation, participants reported feeling out of place when facing an unknown environment,
which caused difficulties in initiating ALS manoeuvres. Similarly, participants high-
lighted the realism of the environment in which the simulation occurred. This realism
helped the students to fully immerse themselves in the situation, and to feel like inde-
pendent nursing professionals with self-reliance and responsibility over the procedures
that they carried out, regardless of being evaluated.

“Ifelt a bit lost at the beginning and it was like...oh dear, what do I do now?

I didn’t know where to start, I felt out of place and in a crisis situation, where

you have to act quickly...” (G3-P2, female, 19 years old)
“It was all really realistic, and that helps, because you take on the role more,

you really get into it, you feel as if you were actually the patient’s nurse, and it

shows you how you would react... I forgot that there were people evaluating

us, I just thought about doing my best, because the patient’s life depended on

us.” (G1-P5, female, 20 years old)

Some participants commented that feeling observed did not negatively interfere with
them carrying out ALS, but rather, it increased their expectations for themselves, as they
felt that their ability to save someone’s life was being evaluated.

“You know they’re watching you, but it's not distracting, although I did
feel questioned. That [feeling observed] makes you take it more seriously.” (G3-

P6, female, 19 years old)

3.1.2. Acquiring Knowledge as the Key to Success

One of the aspects which the participants indicated could be improved in the training
process was the integration of theoretical concepts into practice. The participants noted
that, despite having received theoretical training in ALS, when it came to the real situa-
tion, they had trouble applying that knowledge.

“Theory is one thing, and how you apply it is another. When it comes time

to really do it, you say, what do I have to do? And that..how do I do it again?

...With everything they’ve taught us about the rhythm, we still got it wrong

when identifying it...” (G2-P8, female, 25 years old)

Some participants reported that the simulation allowed them to incorporate various
techniques into one situation. This led students to comprehend the complexity of the clin-
ical work that nursing professionals have to deal with when addressing emergency situa-
tions.

“In our practical classes, you focus on a certain intervention, for example,
practice about the Ambu®is only about the Ambu®. Here [in the simulation] you
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focus on several different things... you see the complexity of the work [of nurs-

ing professionals] and you realise all that it entails.” (G4-P7, male, 23 years old)

The debriefing allowed the students to reflect on their performance and detect any
aspects they needed to improve for similar future situations. This led students to recognise
simulation as the learning methodology that could be most beneficial to completing their
training in ALS.

“The fact that they [the professors] tell you the mistakes you have made so

you know if you've performed well on the things you studied... that way you

can learn from your mistakes... This [the debriefing] helps you see what you've

done wrong so you can correct those mistakes and learn more than you would

otherwise.” (G2-P9, female, 20 years old)

3.2. Facing Reality: Nursing Students’ Perceptions in an Emergency Situation

This category explored the stressful factors perceived by the students, as well as the
emotional impact that they experienced when facing an emergency situation. The stu-
dents identified several stressful elements that interfered with performing ALS, which
made it more difficult to achieve the desired outcome of saving the patient’s life.

3.2.1. Facing Stressful Elements

The participants noted that they had to face several stressful elements during the
simulation. The students had preconceived ideas about the complexity of the situation, as
well as about the work that nursing professionals do. When faced with the complexity of
the situation, the students reported having difficulty concentrating and an inability to
carry out interventions in a simultaneous way.

“You imagine that it's going to be easier, you don’t think that one nurse is
capable of doing everything that has to be done. You have to be aware of so
many things, you have a lot weighing on you... you feel abit lost, overwhelmed,
incapable, and that leads to mistakes...nothing turned out as I hoped it would, I
couldn’t concentrate...my heart was pounding.” (G3-P7, female, 21 years old)

In addition, the fact that students had to perform the steps of ALS rapidly, due to the
importance of time in the success rate of CPR, made them work quickly, yet not as eftfi-
ciently.

“The person is dying, so ti5,35 cmme is crucial in saving them...you feel like

you can’t go any faster...so you start rushing, miss steps, you get more and more

nervous...you see that time is running out...that they’re going to die.” (G6-P9,

male, 20 years old)

3.2.2. Emotional Impact in Emergency Situations

When faced with the emergency situation, participants experienced an emotional im-
pact that manifested itself through various feelings that arose throughout the practice.
These feelings stemmed from the fact that they wanted to save the patient’s life, but their
inexperience in making decisions autonomously hindered their performance in the inter-
ventions. Some participants noted feeling a fear of failure, which led them to want to re-
lease their feelings of guilt. Others spoke about the nervousness that they felt, which gave
them insecurity upon taking action, which increased their stress levels, as they felt they
were not helping the patient.

“Fear just took over... we were just looking around guiltily [at each other]
... we were failing.” (G3-P2, female, 19 years old)
Another feeling expressed by the students was distress, caused by the uncertainty of
the situation and by perceiving that the results were beyond their control, increasing their
anxiety. Similarly, their inability to save the patient’s life was taken as a personal matter,
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causing them to feel disappointed with themselves, which manifested as a sense of frus-
tration.

“We felt like crying... I feel frustrated and disappointed in myself... I just
kept making mistakes... I couldn’t save his life... I just wasn’t able to.” (G6-P2,
female, 19 years old)

3.3. Experience as a Key Element to Integrating ALS in Care Settings

This theme analysed the students’ perception of the teamwork needed to perform the
ALS steps, as well as the transfer of the simulation experience to a clinical setting. It in-
cludes the subthemes “discovering and facing the experience as a team” and “linking and
transferring the situation to a real clinical setting”.

3.3.1. Discovering and Facing the Experience as a Team

The experience of working as a team was regarded as revealing for the participants.
This experience allowed a greater understanding of the importance of teamwork in
providing adequate care and achieving desired patient outcomes. Students recognised
that effective communication was key to having positive interactions and improving de-
cision-making during the process of ALS. A lack of communication led students to make
decisions independently, generating conflicts between them, which decreased their eftfi-
ciency.

“[The members of the team] we communicated well, we told each other
what we were doing as we did it and any changes that occurred in the patient...
agreeing on the different actions to take...we were coordinated...it went well for
us.” (G6-P3, male, 22 years old)

“If you don’t communicate, it's chaos, everyone does their own thing,
which is what happened to us... we were both preparing the same material... we
were wasting our time... And she [my classmate] got mad at me.” (G1-P8, fe-
male, 32 years old)

The participants considered the leader to be the person responsible for directing, or-
ganising, prioritising and assigning actions to every member of the team, facilitating the
cohesion of the team, in order to guarantee the success of their performance and to save
the patient’s life. Some participants recognised their inability to be a leader.

“Ibelieve it is important that one person lead because that way we followed
a specific order, we prioritised...we worked in a coordinated way and...every-
thing was focused on saving the patient.” (G6-P2, female, 19 years old)

“I'm not used to giving my classmates orders... I'm not good at it...Not
everybody can be a leader, you have to have certain qualities...know how to
communicate...have experience, I mean, you have to have done it more.” (G5-

P8, female, 20 years old)

Rapport was another central aspect to the success of working as a team. Some partic-
ipants commented that working as a team minimised the pressure of the situation, as they
perceived support from their peers and felt that responsibility was shared. Other partici-
pants stressed the importance of knowing your team members in assigning each person
the most appropriate role.

“It doesn’t just depend on you, the responsibility is everyone’s [the team],
so you feel supported...if you miss something, there are other people who can
do it... you feel less pressure.” (G6-P6, female, 46 years old)

“You know them [your colleagues], you know what each person does best.”
(G2-P7, female, 21 years old)

3.3.2. Linking and Transferring the Situation to a Real Clinical Setting
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The simulation formed part of their prior experience and allowed students to become
more aware of emergency situations, which made them feel more prepared to attend to a
patient who goes into cardiorespiratory arrest. This preparation was based on improving
clinical skills and learning how to work as a team. The participants felt that the experience
positively influenced their clinical performance, as it allowed them to recall their previous
actions and be more efficient in following ALS guidelines in the hospital environment,
improving the clinical safety of the patient. In addition, the participants also pointed out
that they would benefit from additional simulation experiences in facing complicated clin-
ical scenarios, which they sometimes are not exposed to during their training, in order to
improve their professional work in clinical settings.

“This [the simulation] has helped us greatly improve our skills, the team-
work makes you feel more...prepared for your practice or...for your future
job...I think that if we did it all again right now, we would do it...a lot better,
faster...we've gained experience.” (G5-P7, female, 19 years old)

Some participants pointed out that the simulation increased their self-confidence in
coping with emergency situations in a hospital setting. However, another participant said
that the experience actually decreased their self-confidence due to their inability to act in
a stressful situation. The psychological impact of the experience led the student to ques-
tion if nursing was the right profession for her.

“... because, until you find yourself in the situation, you don’t trust your-
self, you're not aware of how much you can really do.” (G3-P5, male, 20 years
old)

“Irealised that the situation was just too much for me... I find it very diffi-
cult to adapt to stressful situations... I didn’t feel comfortable...I don’t know if
this is my thing [referring to the nursing profession].” (G6-P7, female, 19 years
old)

4. Discussion

The objective of this study was to explore the experiences and perceptions of nursing
students after applying advanced life support techniques on a hospitalised patient in car-
diac arrest in a simulated setting. Firstly, the nursing students highlighted the realism of
the situation, which led them to become disorientated and stood in the way of starting
ALS steps. Likewise, some nurses reported having difficulty starting CPR in an unknown
setting, which could influence patient outcomes [30]. Conversely, the students com-
mented that the fact that they were being observed did not negatively interfere with their
ALS performance; rather, that it increased their personal motivation when they saw that
their skills were being questioned. However, no studies were found that address how
feeling observed might influence nursing students’ performance. Students also indicated
that they forgot that they were being evaluated during the simulation exercise, and they
became fully immersed in the role of the nurse in an emergency situation. In addition,
simulation allows students to put themselves into the position of a nursing professional,
minimising the anxiety they feel towards being evaluated, by focusing solely on their pro-
fessional performance [31].

Regarding the training process, the students indicated that simulation allowed them
to link theory with practice and assimilate various clinical procedures. Simulation trans-
lates nursing students” knowledge into better performance of clinical skills [15]. Addition-
ally, the nursing students considered the debriefing essential to encouraging significant
learning, as it helped them identify aspects that they need to improve in their performance
of ALS techniques. The implementation of the debriefing after performing CPR gives stu-
dents the opportunity to exchange ideas to improve their technique or teamwork skills,
with the aim of optimising their performance and improving patient outcomes [32].

Nevertheless, participants identified multiple stressors that influenced their ability
to perform according to ALS guidelines. This stress could be due to a lack of awareness of
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the emergency situation, as well as having to respond immediately [33]. Stress can atfect
the clinical performance of nursing students, so students” exposure to similar stressful
experiences during the training process is essential in order to achieve optimal perfor-
mance [34]. In addition, the experience had a negative emotional impact on students. This
aspect has been fairly unexplored, as only one study has analysed the emotional impact
of simulating an emergency situation on medical students [35], and its results coincide
with the data reported by the participants in this study. Similarly, simulation programs
often do not address potential emotional issues that participants face when dealing with
stressful situations [36]. Nursing students should therefore be trained in emotional man-
agement to address stressors during high-acuity events.

Nursing students stressed the importance of teamwork in providing adequate care
and achieving desired patient outcomes. Students also noticed shortcomings in interpro-
fessional communication skills that negatively interfered with the team’s performance.
Verbal and nonverbal communication has been shown to be vital to team coordination
when performing ALS manoeuvres, reducing action time by improving teamwork skills
[37]. This improvement in action time minimises the risk of neurological damage [9] and
increases the patient’s chances of survival [8]. Furthermore, many students reported not
feeling capable of being a leader. Previous studies showed that simulation enables lead-
ership training by improving cooperative skills during CPR [38,39]. It is therefore imper-
ative that nursing students apply effective communication techniques, such as the imple-
mentation of closed-loop communication. This technique has been shown to improve
communication between team members in emergency situations [33].

The students reported that the experience could be applied to a hospital setting, as
they felt more capable of following the ALS guidelines due to an increase in their confi-
dence and clinical skills. Additionally, the closer the situation and the simulation setting
are to reality, the more likely the learned behaviour is to be transferred to the clinical en-
vironment [18]. In addition, students indicated that the experience would allow them to
perform better and improve the health care they provide. In fact, when simulation expe-
riences are comparable to real-life clinical practice situations, students can accurately re-
call the actions they have taken, which has a positive influence on patient safety [40]. In-
creased exposure to simulated scenarios could improve CPR performance [17]. In addi-
tion, students do not have the opportunity to address numerous clinical situations during
their clinical practice, facing them for the first time as nursing professionals. Because of
this, simulation allows nursing students to safely cope with clinical situations in which
they may find themselves immersed, which provides them with prior training for later
use in the clinical environment [15].

However, some students went so far as to question if they could handle being nursing
professionals after facing an emergency situation. This perception could be due to the
stress caused by the situation and a lack of the skills required to successfully carry out the
procedure [34]. Thus, it would be necessary to address the psychological impact that fac-
ing stressful clinical situations can have and how this can interfere with the performance
of their clinical work as a future nursing professional, which has not been addressed in
previous studies. Furthermore, there are no studies that explore the experience of nursing
students in the application of ALS techniques, considering the stressful situation they
must face while working as a team, in order to identify the factors involved in performing
ALS techniques and develop strategies that promote student success when performing
ALS techniques in the clinical setting. The results of this study highlight the need to de-
velop and implement training programs focused on clinical and teamwork skills in nurs-
ing programs, in order to train future nursing professionals in addressing emergencies, as
well as the need to develop measures to evaluate and minimize the psychological impact
that facing stressful situations can have on the students in their future work as a nursing
professional.
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Limitations

The results of this study should be considered in the light of some limitations, such
as sample size and participant selection, as the sample was drawn from a single institu-
tion. On the other hand, the design of the study does not aim to generalise the results, but
to explore the experiences and perceptions of nursing students in the development of ALS
in the hospital environment, which are relatively unknown. Future research could involve
a broader representation of participants from different nursing faculties in order to gain
greater diversity of experience and greater confidence in the transferability of the findings.

5. Conclusions

Nursing students identify the simulation of an emergency situation as a critical part
of their learning process. In addition, they consider experience a key element in integrat-
ing ALS into the care environment. Training future nursing professionals and providing
them with the skills they need to face emergency situations would aid in their familiari-
sation with the hospital setting and improve their clinical performance of advanced life
support manoeuvres.
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Background: Prolonged preshock pauses are associated with negative effects on patient outcomes and
survival. A greater understanding of these pauses may help to improve the quality of advanced life
support (ALS) and clinical outcomes.

Objective: The objective of this study was to identify the pauses that occur during ALS situations in high-
fidelity simulation scenarios and the frequency and duration of these pauses.

Methods: One hundred forty-two nursing students participated in this cross-sectional study, involving

ﬁzv‘;ﬂ":’;;rt high-fidelity simulation scenario of cardiorespiratory arrest in a simulated hospital room. Pauses were
Nursing assessed using an observation checklist.

Nursing students Results: Students performed the scenario in an average time of 8.32 (standard deviation = 1.13) minutes.
Pauses Pauses between chest compressions were longer than recommended (mean = 0.6, standard
Resuscitation deviation = 1.14). A strong positive correlation was found between the identification of the arrhythmia
Simulation and the initiation of countershock (rs = 0.613, p < 0.001).

Conclusions: Nursing students generally performed ALS within the time limits recommended by
resuscitation guidelines. Early identification of shockable rhythms may lead to early nurse-initiated
defibrillation. Strategies to speed up the identification of arrhythmias should be put in place to mini-
mise preshock pauses and improve ALS outcomes.

© 2021 Australian College of Critical Care Nurses Ltd. Published by Elsevier Ltd. All rights reserved.

1. Introduction

In recent years, the importance of performing high-quality
advanced life support (ALS) in hospital settings has been analysed
to improve mortality and morbidity rates." Early initiation of
cardiopulmonary resuscitation (CPR) manoeuvres and the mini-
misation of pauses between chest compressions have been
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identified as two of the most important components of high-quality
CPR.

Prolonged preshock pauses—pauses between chest compres-
sions before defibrillatory shock—have been associated with
decreased survival rates and reduced reperfusion success after
defibrillation."” Increasing attention has been given to the pro-
portion of time spent performing or interrupting chest compres-
sions.” The American Heart Association (AHA) recommends that
the first chest compressions be initiated in less than 1 min during
in-hospital cardiorespiratory arrest (CA). In addition, the same
association recommends limiting the duration of pauses to no more
than 10 s and to coordinate tasks during said pauses.

1036-7314/© 2021 Australian College of Critical Care Nurses Ltd. Published by Elsevier Ltd. All rights reserved.
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Early identification and defibrillation of shockable rhythms have
been shown to increase survival rates in cases of pulseless ven-
tricular tachycardia (VT) or ventricular fibrillation (VF).B'S In regards
to defibrillation during situations of ALS with nursing professionals,
the use of a manual defibrillator is recommended” over an auto-
mated external defibrillator (AED) as the use of an AED may be
associated with less success owing to a greater loss of time.'” This
greater loss of time may result from users who do not interrupt the
“chain of advice” from the AED, which is associated with a pro-
longed time interval from AED activation to the first shock.'” To
properly use a manual defibrillator and avoid preshock pauses,
nurses must possess the ability to recognise ventricular arrhyth-
mias, assess the pulse rate, and initiate CPR as soon as possible."’

It has been observed that training nurses to recognise shockable
rhythms and initiate defibrillation manoeuvres in simulated envi-
ronments reduces the time to the first countershock.'” The use of
high-fidelity simulation has been recommended to improve com-
petency acquisition'” and attitudes towards ALS training, permit
self-guided or self-directed learning, minimise obstacles for prac-
ticing CPR,'*'® and improve teamwork, therefore facilitating more
positive patient outcomes during an ALS situation.'® Furthermore,
this methodology enables the analysis of factors that may delay the
start of chest compressions in a CA scenario as well as the time in
delivering the first countershock. Understanding the reasons
behind preshock pauses can help to improve team organisation as
well as reduce the time of pauses.'” Having a greater understanding
of the preshock pauses may help to improve the quality of CPR and
propose new educational interventions. Therefore, the objective of
this study was to identify the pauses that occur during ALS situa-
tions in high-fidelity simulation scenarios and the frequency and
duration of pauses among student nurses.

2. Methods
2.1. Study design

An exploratory descriptive cross-sectional study, involving
high-fidelity simulation, was conducted.

2.2. Setting

The research was conducted in a university simulation labora-
tory using the Resusci Anne® mannequin for advanced CPR. The
Resusci Anne® mannequin reinforces skills such as (i) high-quality
management of the airway with endotracheal tubes and supra-
glottic airway devices, (ii) real defibrillation and synchronised ECG,
(iii) pulse monitoring, (iv) insertion for intravenous treatment, and
v) information on the quality of CPR in SimPad PLUS. All simula-
tions took place in January 2020. The simulated scenario was based
on an ALS situation and a prebriefing—simulation—debriefing
sequence.'®

2.3. Participants

The initial sample consisted of 165 students, of which 142
nursing students were ultimately selected through convenience
sampling. Nursing students were in the second of the four years
that made up the nursing degree. The inclusion criteria were (i) to
be enrolled in the course of basic life support (BLS) and ALS and (ii)
having attended all three training sessions of BLS and ALS before
the simulated experience. Therefore, students had received CPR
training, but they had no previous experience in a team-based ALS
simulation situation (with three participants). International
students whose primary language was not Spanish were excluded

from the study to prevent potential bias and ensure an adequate
understanding of the activity.

2.4. Data collection and instruments

A checklist of 10 items was developed to measure pauses be-
tween the ALS performances (Table 1). The checklist was developed
by the research team together with a panel of 12 experts. These
experts were university nursing professors, university professors
with expertise in simulation, or nursing professionals with exper-
tise in emergencies. The criteria established by the European
Resuscitation Council Guidelines' and the AHA” was used to pre-
pare the checklist. The time for each task and in between each task
was measured using a digital chronometer.

Sociodemographic variables of the participants such as sex and
age were also collected.

2.5. Procedure

The study was conducted in an urban university that has three
simulation rooms. For this study, a single simulation room was used
with a hospital bed prepared for up to three students to perform at
a time. At the start of the study, the participants proceeded to the
waiting room to be randomly distributed into groups of three
nursing students. Subsequently, each group was called into the
simulation room.

The simulated scenario was written by the lead researcher, who
had expertise in simulation in accordance with International
Nursing Association for Clinical Simulation and Learning (INACSL)
recommendations.'® The description of the scenario was as follows:
a simulation laboratory of a hospital room which included a bath-
room for the patient, a hospital bed, a mannequin on the bed sitting
in a semifowler position, a monitor, a buzzer for the patient, a CA
cart with all the necessary equipment (located in the hallway
outside the room), and two chairs. The cardiac monitor was
configured to randomly generate shockable VF/VT rhythms.

Before entering the simulation room, the researcher briefed the
students on the objectives of the scenario. Specifically, students
were instructed to act in a CA situation and carry out an ALS per-
formance. The students had carried out previous activities during
the academic year in the simulation room, so they were familiar
with the environment and the mannequin and had no problems
detecting the scenario.

The simulation proceeded as follows: A nursing student was in a
simulated hospital room with a bedridden patient and realised that
the patient was not responding and therefore called for help to
initiate CPR. Then, two students joined the scenario arriving with the
CA cart. Once the CA situation was determined, the students assigned
themselves roles as they had been instructed in previous sessions.
The students were expected to identify the VF/VT rhythm displayed
on the cardiac monitor and perform ALS. The three participants were
to distribute the tasks of airway management, intravenous moni-
toring, and cannulation, as well as drug administration and chest
compressions. The simulation scenario ended when the students
initiated defibrillation. While the simulation was taking place, two
observers were in the control room collecting real-time data. These
observers were registered nurses who had CPR experience as well as
BLS—ALS training. Each group that finished the simulation then went
to a second waiting room where they waited for the rest of their
classmates. Therefore, the students who had carried out the simu-
lation and those who had not yet carried it out were not in contact at
any time until the end of the simulation.

Once all simulations of the students were finished, a debriefing
session was held to comment on the experience and how they had
felt during the simulation. The debriefing session consisted of small
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Table 1
Observation checklist and pauses measured during advanced life support performance.
Item Time (min)
M SD
1. Pause between determining the CA situation and identifying the arrhythmia (VF/VT) 143 0.64
2. Pause between identifying VF/VT and asking for help 0.17 0.17
3. Pause between identifying VF/VT and distribute tasks to start CPR 0.42 0.28
4. Pause between identifying VF/VT and starting compressions 0.78 043
5. Pause between identifying VF/VT and opening the airway 1.18 044
6. Pause between identifying VF/VT and initiating ventilation 136 044
7. Pause between identifying VF/VT and venous cannulation 287 0.84
8. Pause between identifying VF/VT and administration of drugs 449 1.75
9. Pause between identifying VF/VT and initiation of countershock 1.70 0.76
10. Pause in chest compressions during ALS performance 036 1.14

ALS: advanced life support; CA: cardiorespiratory arrest; CPR: cardiopulmonary resuscitation; M: mean; SD: standard deviation; VF/VT: ventricular fibrillation/ventricular

tachycardia.

groups of students led by a nursing professor who was a member of
the research team. The session was developed with the following
structure: (i) a reaction phase to address the reactions and feelings
of students after working on the case, (ii) a comprehension phase to
identify the limitations and obstacles during the performance of
the intervention, and (iii) a summary phase in which the knowl-
edge acquired from the simulation experience and its applicability
in the real clinical context were noted.”’ The debriefing session
lasted 25 min.

2.6. Data analysis

The SPSS Statistics for Windows, version 25 (IMB Corp;
Armonk:NY), was used for data analysis for Windows. A descriptive
analysis of the sociodemographic variables was performed. Pear-
son's correlation coefficients were calculated to evaluate the
intraobserver and interobserver consistency. A Spearman correla-
tion coefficient was calculated for the relationship between par-
ticipants' pauses in the ALS performance, considering them to be
negligible (0.00-0.20), weak (0.21-0.40), moderate (0.41-0.60),
strong (0.61-0.80), and very strong (0.81-1.00) according to Prion
and Haerling.”' Nonparametric Mann—Whitney U test and Spear-
man's correlation test were used. Specifically, the Mann—Whitney
U test was used to compare the scores of the pauses with the
sociodemographic variable of sex. Additionally, Spearman's corre-
lation coefficient was used to measure the correlation between the
pauses taken by students in the simulation scenario. The strength
of correlation for the rs value was classified as very weak (0.00-
0.19), weak (0.20-0.39), moderate (0.40-0.59), strong (0.60-0.79),
and very strong (0.80—1.0). A p-value < 0.05 was considered
significant.

2.7. Ethical considerations

The study was approved by the Ethics and Research Commission
of the university where it was carried out (EFM 62/20). All partic-
ipants were previously informed about the objective of the study,
anonymous and confidential treatment of the data, and the
voluntary nature of their participation. They also signed an
informed consent form. The guidelines established in the Declara-
tion of Helsinki were followed at all times.

3. Results
3.1. Sociodemographic characteristics of the sample

A total of 142 students participated in the study, of which 80%
(n=111) were women and 20% (n = 31) were men. The average age

of the students was 21.08 years (standard deviation [SD] = 5.22).
The students were in their second year of a nursing degree.

3.2. ALS simulation and pauses during the intervention

The students performed the ALS scenario in an average time of
8.32 (SD = 1.13) minutes. Specifically, it was observed that the
average duration of pause between identifying VF/VT and distrib-
uting tasks to start CPR was 42 s (SD = 0.28). On the other hand, the
average duration of pause between identifying VF/VT and starting
compressions was 0.78 s (SD = 0.43). Intravenous cannulation
(mean [M] = 2.87, SD = 0.84) and drug administration (M = 4.49,
SD = 1.75) resulted the most time-consuming tasks for nursing
students. The mean scores for pauses during ALS are shown in
Table 1. No statistically significant differences were found when
comparing the pauses with sex or age.

A Spearman correlation coefficient was calculated to analyse the
relationship between the different types of pauses taken by the
nursing students in an ALS situation (Table 2). A strong positive
correlation was found (rs = 0.613, p < 0.001), indicating a signifi-
cant relationship between nursing students’ identification of VF/VT
in the monitor and the initiation of countershock. Pauses between
identifying VF/VT and starting compressions showed a strong
positive relationship with the distribution of task to start CPR
(rs = 0.629, p < 0.001) and the start of ventilation (rs = 0.640,
p < 0.001). Pauses in identification of the arrhythmia and opening
the airway showed a strong positive relationship with the start of
ventilation (rs = 0.678, p < 0.001). Indeed, a strong positive cor-
relation was observed (rs = 0.653, p < 0.001), indicating a signifi-
cant relationship between pauses in identification of the VF/VTand
venous cannulation and drug administration.

4. Discussion

The objective of this study was to identify the pauses that occur
during ALS situations in high-fidelity simulation scenarios.
Numerous studies have shown that the quality of CPR is an
important determinant of the results of CA and that minimising
interruptions is essential for obtaining better survival rates.”” %%

In this study, participants took an average of 42 s to identify the
arrhythmia and distribute tasks to start CPR. These results are
consistent with the recommendations of the AHA, which indicate
that it is important to initiate CPR before the first minute.” Other
studies have found similar results where the start time ranged from
47 to 50 5.27°

In addition, with respect to the pauses without chest com-
pressions, the AHA recommends minimising the duration to
improve the quality of CPR. The chest compression fraction should
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Table 2
Spearman correlation coefficient between pauses during ALS performance.
Item Correlation Item1 Item 2 Item 3 Item 4 Item 5 Item 6 Item 7 Item 8 Item 9 Item 10
Item 1° rs - 0.192 0372 0.352 0.257 0418 0.157 0.178 0.613 0.152
p 0.182 0.008 0.012 0.071 0.003 0277 0.216 0.000 0213
Item 2 s 0.192 - 0.566 0.598 0.161 0.289 0.064 0.167 0.253 0313
P 0.182 0.000 0.000 0.265 0.042 0.660 0.245 0.077 0.135
Item 3 s 0.372 0.566 - 0.629 0.213 0.512 0.102 0.070 0219 0212
p 0.008 0.000 0.000 0.138 0.000 0.480 0.627 0.127 0.005
Item 4 s 0.352 0.598 0.629 - 0427 0.640 0.245 0.294 0.358 0.121
p 0.012 0.000 0.000 0.002 0.000 0.086 0.038 0.011 0.035
Item 5 rs 0.257 0.161 0213 0.427 - 0.678 0.399 0.265 0.124 0.115
P 0.071 0.265 0.138 0.002 0.000 0.004 0.063 0.390 0.370
Item 6 rs 0.418 0.289 0512 0.640 0.678 - 0.391 0.218 0324 0225
p 0.003 0.042 0.000 0.000 0.000 0.005 0.128 0.022 0.045
Item 7 s 0.157 0.064 0.102 0.245 0.399 0.391 - 0.653 0.122 0275
p 0.277 0.660 0.480 0.086 0.004 0.005 0.000 0.398 0.130
Item 8 rs 0.178 0.167 0.070 0.294 0.265 0218 0.653 - 0.174 0.325
p 0.216 0.245 0.627 0.038 0.063 0.128 0.000 0.227 0.161
Item 9 rs 0.613 0.253 0.219 0.358 0.124 0.324 0.122 0.174 - 0.320
0.000 0.077 0.127 0.011 0390 0.022 0.398 0227 0.112
Item 10 s 0.152 0313 0212 0.121 0.115 0.225 0275 0.325 0.320 -
p 0213 0.135 0.005 0.035 0.370 0.045 0.130 0.161 0.112

Bold values indicate significant correlations at the level of 0.05.
# Refer to Table 1.

be above 80%, and the duration of the pause should be no more
than 10 s.” However, the results of the present study show pauses
lasting longer than recommended. Specifically, the average time
without chest compressions was 36 s. This indicates that there
were excessively long pauses between compressions, which
affect the quality of CPR in situations of CA. In the study by Kessler
et al,,”’ although it was based on the paediatric population and had
a multidisciplinary team (nurses, medical students, residents, and
attending physicians), it was found that a large percentage of the
pauses lasted longer than 10 s. These pauses may be related to the
execution of other tasks, such as controlling vital signs during
CPR."7 Specifically, these authors observed that the number of tasks
performed by physicians during a pause was associated with a
significant increase in the duration of the pause.

Regarding the onset of chest compressions, the participants in
this study took an average time of 78 s to begin from the moment
they identified the VF/VT arrhythmia. These results are slightly
better than those found by Painter et al.,’® in which the lay par-
ticipants took an average time of 99 s to initiate the first chest
compression in a study where scenarios took place at local com-
munity and retirement centres in Washington with lay participants.
These findings could lead greater survival rates because survival
rates significantly improve when CPR is initiated within the first
minute of CA.>°

On the other hand, it has also been shown that the initiation of
defibrillation within 2 min is associated with better survival rates at
discharge.’® In this case, the participants took an average time of
2 min and 10 s.

Additionally, it was found that the various measured pauses can
be correlated with each other. The results of this study showed the
delay in identifying the arrhythmia can lead to a delay in the onset
of compressions or the onset of countershock, which is essential for
a shockable rhythm. These findings contribute to the literature
suggesting that an early identification of the rhythms could lead to
early nurse-initiated defibrillation and early compression. Both
early identification and rapid defibrillation have been shown to
increase survival rates in situations of shockable rhythms.’

The results of the present study might be useful for developing
future strategies to improve survival rates as well as to minimise
preshock pauses, aiding students and nurses to recognise the most
time-consuming factors that trigger the errors and interruptions in

ALS. The findings of this research can help to better organise and
prepare BLS and ALS instructional courses for future professionals.

4.1. Study limitations and future research

This investigation should be considered with various limitations
in mind. First, the scenario was simulated, and therefore, the
findings of this study should be interpreted with caution and
should not be extrapolated to a real-life situation. Also, the simu-
lation experience was only run once with the same participants,
although it would be interesting to see if the results change with a
second or third experience in further research. In addition, another
series of factors that could have interfered with the groups' per-
formances, such as leadership, were not considered. Establishing a
leader can help the group to better organise ALS tasks, as well as
minimise interruptions during CPR. Future studies should consider
this element as an important factor within the group. Also, in-
vestigations analysing the relationship between pauses or in-
terruptions during the simulation and training variables involved
(i.e., the type of simulation scenario and the methodology used for
theoretical training) are necessary. The students’ prior level of ed-
ucation should also be considered. Further research reporting the
cause of delays in ALS performance might aid reinforcement ses-
sions that can be planned, or the content of courses aimed at
teaching students about ALS can be restructured.

5. Conclusion

Knowing exactly when pauses occur and their frequency and
duration is essential for improving the results of ALS in the hospital
setting. Nursing students should be trained using ALS simulation
scenarios to help them improve their ALS performance in vital
emergency situations. The students generally performed within the
time limits recommended by resuscitation guidelines and
expressed being satisfied with the simulation experience. This
study indicates that high-fidelity simulation can be a useful tool for
investigating the pauses that occur during ALS and to better un-
derstand what causes them. The results of this study should be
considered to improve student training and propose new teaching
methods that focus on the areas for improved performance made
during their BLS and ALS learning.
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5. IMPLICACIONES PARA LA PRACTICA Y FUTURAS LINEAS

DE INVESTIGACION

Las investigaciones derivadas de la presente tesis pueden contribuir a mejorar la actuacién
de los estudiantes de enfermeria ante la presencia de una PCR. Reducir el tiempo de
reaccion ante la misma y realizar una intervencién adecuada ante esta situacion tiempo-
dependiente, son dos elementos fundamentales para aumentar las posibilidades de

supervivencia en los pacientes que sufren una PCR.

Destaca la necesidad de desarrollar e implementar metodologias docentes para la
formacion en SVB y SVA, centradas en el desarrollo de las habilidades clinicas y de
trabajo en equipo, con el fin de capacitar a estos futuros profesionales en el abordaje de

situaciones de emergencia.

Asi pues, la simulacion clinica juega un papel imprescindible en los planes de estudios
del Grado de Enfermeria, siendo identificada por los estudiantes como una parte
fundamental dentro de su formacién, ya que le permite un mayor acercamiento al entorno

real sin exponer a los pacientes a los riesgos asociados.

En relacion al proceso de formacidn, la simulacion permite asociar la teoria con la préctica
e integrar diversos procedimientos clinicos. Los estudiantes identificaron sentirse mas
preparados debido al incremento de su confianza y de las competencias clinicas. Ademas,
esta metodologia resalta la importancia del trabajo en equipo, necesario para minimizar

con éxito las interrupciones y mejorar los resultados en la actuacién ante una PCR.

Cabe destacar el avance de nuevas tecnologias que permiten guiar la actuacion de los
testigos presenciales en una PCR. Entre ellas, destaca el desarrollo de apps que pretenden

dirigir la actuacion ante la PCR, logrando un incremento en la realizacion de las
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maniobras de RCP y, por tanto, aumentando las posibilidades de supervivencia y calidad

de vida de la victima.

Futuras investigaciones podrian incorporar una representacion mas amplia de
participantes de diferentes facultades de enfermeria, asi como, desarrollarse en
profesionales de enfermeria con el fin de obtener una mayor diversidad de resultados y
una mayor confianza en la transferibilidad de los hallazgos. Ademas, seria interesante
observar si los resultados cambian con una segunda o tercera experiencia de simulacién
de los mismos participantes. Asi como, profundizar en la relacién entre las pausas o
interrupciones acontecidas durante la simulacion, y las variables formativas implicadas
(por ej. el tipo de escenario en la simulacién, la metodologia empleada en la formacion

teorica).
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6. CONCLUSIONES

A continuacién, se muestran las principales conclusiones extraidas de las publicaciones
derivadas de la presente tesis doctoral, las cuales dan respuesta a los objetivos de

investigacion previamente planteados.

= Articulo 1 - Objetivo 1

Los estudiantes que utilizaron la app realizaron mejor las acciones de reconocimiento de
la seguridad de la zona, pedir ayuda, apertura de la via area, comprobar la respiraciéon y
Ilamar a emergencias. No obstante, los resultados indican que no hay diferencias en los
pardmetros de RCP cuando se utiliza una app o es guiado por asistencia telefénica, por lo
que ambos recursos pueden resultar Gtiles para la actuacion de testigos ante una PCR. Sin
embargo, se necesitan nuevas investigaciones que profundicen en las medidas de
feedback necesarias para que los reanimadores legos puedan alcanzar mejores niveles de

atencion en la RCP indistintamente del modo en que sean guiados.

= Articulo 2 - Objetivo 2

Los estudiantes de enfermeria identifican el proceso de entrenamiento en una situacion
de emergencia a través de la simulacion como una parte fundamental de su formacion.
Ademas, consideran la experiencia un elemento clave para integrar el SVA en el entorno
asistencial. La formacién y adquisicion de competencias y de las habilidades necesarias
para enfrentarse a situaciones de emergencia, les ayuda a familiarizarse con el entorno

hospitalario y mejora el desempefio en la practica clinica de los estudiantes de enfermeria.

= Articulo 3 - Objetivo 3

Los estudiantes de enfermeria deben ser entrenados en escenarios de simulacion que les

ayuden a optimizar la ejecucion del SVA en una situacion de emergencia vital. Los
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estudiantes demostraron una actuacion a nivel general, que se adhiere a las pautas
recomendadas por las guias de resucitacion y expresaron estar satisfechos con la
experiencia de simulacion. Este estudio indica que la simulacién de alta fidelidad puede
ser una herramienta util para explorar las pausas acontecidas durante la RCP, y de este
modo profundizar en las causas que las producen.

No obstante, resultados como las pausas prolongadas durante las compresiones toracicas,
deben ser tenidos en cuenta para mejorar la formacion de los estudiantes, y proponer
nuevos procedimientos de ensefianza enfocados en los errores mas comunes durante su

aprendizaje en SVB y SVA.
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MARIA MUNOZ MONTOYA
JOSE MIGUEL GARRIDO MOLINA

son autores/as del capitulo nimero 8 (pp. 63-72), denominado METODOLOGIAS EMPLEADAS
DURANTE EL ENTRENAMIENTO EN SOPORTE VITAL PARA ENFERMERIA publicado en el
libro titulado REVISION E INNOVACION EN LA ACTUACION DE LOS PROFESIONALES DE LA
SALUD. VOLUMEN 1V, editado por ASUNIVEP con numero de ISBN: 978-84-09-18754-6,
Deposito Legal: AL 386-2020, y fecha de edicion 02/04/2020.

El cariacter Cientifico de este Capitulo de Libro redactado por los autores mencionados
anteriormente, viene avalado por los siguientes indicadores académicos, y técnicos:

1. El presente libro: REVISION E INNOVACION EN LA ACTUACION DE LOS
PROFESIONALES DE LA SALUD. VOLUMEN IV ha sido Compilado por profesores de la
Universidad de Almeria.

. Los Capitulos que aparecen en el Libro, han seguido un riguroso proceso de REVISION (A
TRAVES DEL PROGRAMA INFORMATICO ANTI-PLAGIO “ITHENTICATE™), constatando
que NO han sido Copiados, NI plagiados, y cumplen con los requisitos de un trabajo cientifico.

3. El Libro esta indexado en distintas Bases de Datos cientificas, como Dialnet

(http://dialnet.unirioja.es).

4. El Libro ha sido Editado por ASUNIVEP (EDITORIAL DE PRESTIGIO INDEXADA EN EL
SPI-SCHOLARLY PUBLISHERS INDICATORS), con numero de ISBN: 978-84-09-18754-6,
Deposito Legal: AL 386-2020, y fecha de edicion 02/04/2020.

5. El Libro ha sido revisado por un comité editorial, formado por especialistas Doctores en distintas
areas (Enfermeria, Fisioterapia, Medicina, Psicologia, etc.) que han constatado el valor cientifico y
profesional de cada publicacion realizada.

6. El Libro esta publicado en formato impreso, cuenta con un numero elevado de ejemplares y es
distribuido en varios puntos de venta a nivel nacional y diferentes Universidades espafiolas, como
por ejemplo la Universidad de La Rioja y la Universidad de Almeria.

7. La difusion de la publicacion ha sido de caracter nacional e Internacional, y se puede acceder al
indice de contenidos en: https://ciccs.es/6/contenido/textos/descargar libro/176

(&)

Y para que conste, firma el presente en Almeria a 22 de mayo de 2020

Fdo: Dra. Maria del Mar Molero Jurado
Grupo de Investigacion SEJ-473
Universidad de Almeria
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8.2. Comunicaciones a Congresos y Jornadas de Investigacion Internacionales

¢ Garcia-Viola, A., Mufioz-Montoya, M., & Garrido-Molina, J. M. (2021, 14-15 julio).
Simulacion clinica en el desarrollo de las competencias en reanimacion
cardiopulmonar del personal de enfermeria [Comunicacion tipo poster en Congreso].

VIl Congreso Internacional en Contextos Clinicos y de la Salud.

Vil I:IILQ,EIIESII.IN[EHNAI:IIINAI

L OB L E
POV W)

CERTIFICADO

Por su contribucién en la modalidad de POSTER en el “VII CONGRESO INTERNACIONAL EN CONTEXTOS CLINICOS Y DE LA
SALUD?™, con el titulo:

SIMULACION CLINICA EN EL DESARROLLO DE LAS COMPETENCIAS EN REANIMACION CARDIOPULMONAR
DEL PERSONAL DE ENFERMERIA

Cuyos autores son:
ALBA GARCIA VIOLA ; MARIA MUNOZ MONTOYA ; JOSE MIGUEL GARRIDO MOLINA

Dicha aportacion esta PUBLICADA en el libro de Actas del VII Congreso Internacional en Contextos Clinicos y de la Salud. Volumen II con
ISBN: 978-84-09-32279-4 y Deposito Legal: 2215-2021

El Congreso se ha celebrado durante los dias 14 y 15 de julio de 2021, con una duracién de 20 horas, organizado por la Sociedad Cientifica
Espaiiola para la Investigacion y la Formacion en Ciencias de la Salud [Sociedad Miembro Adherida a COSCE-Confederacion de Sociedades
Cientificas de Espaiia] (entidad sin fin de lucro al amparo de la Ley 1/2002 donde en sus estatutos constan de forma expresa la formacion y la
investigacion e inscritas en el Registro de Asociaciones de la Junta de Andalucia con el niimero: 1-4922, Seccién 1), con la colaboracion del
Grupo de Investigacién SEJ-473 de la UNIVERSIDAD DE ALMERIA, perteneciente al Plan Andaluz de Investigacién PAIDI, de la
Consejeria de Economia, Conocimiento, Empresas y Universidad de la Junta de Andalucia. Dicha actividad cuenta con la Resolucion
Favorable de Reconocimiento de Interés Sanitario concedida por la Comunidad de Murcia (Orden de fecha 20 de abril de 2021 al numero de
registro 202190000114027), igualmente dicha actividad ha sido avalada por la Sociedad Espafiola de Educacién Médica (SEDEM).

Murcia, a 15 de julio de 2021

Fdo.: Dr. José Jesus Gazquez Linares
Presidente del Congreso

© @ : %
T " a
e ‘ . Y
4 NIVERSIDAD | 690 de tavestigacisn ser47
‘ SIDE ALMERIA COMCE
- = A CONFEDERACION DE SOCIEDADES
=g T == CIENTIFICAS DE ESPARA
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¢ Garrido-Molina, J. M., Garcia-Viola, A., & Mufioz-Montoya, M. (2020, 21-22 mayo).
Aprendizaje basado en el juego durante el proceso de formacion de los profesionales
de enfermeria en técnicas de reanimacion cardiopulmonar [Comunicacion tipo poster

en Congreso]. VI Congreso Internacional en Contextos Clinicos y de la Salud.

Vi I:IILI,EHESII.IU[EHNAIIII]NM

EAGONTEXTOSTGIINIGOS

()
s

CERTIFICADO

Por su contribucion en la modalidad de POSTER en el “VI CONGRESO INTERNACIONAL EN CONTEXTOS CLINICOS Y DE LA
SALUD?”, con el titulo:

APRENDIZAJE BASADO EN EL JUEGO DURANTE EL PROCESO DE FORMACION DE LOS PROFESIONALES DE
ENFERMERIA EN TECNICAS DE REANIMACION CARDIOPULMONAR

Cuyos autores son:
JOSE MIGUEL GARRIDO MOLINA ; ALBA GARCIA VIOLA ; MARIA MUNOZ MONTOYA

Dicha aportacion estdi PUBLICADA en el libro de Actas del VI Congreso Internacional en Contextos Clinicos y de la Salud. Volumen I con
ISBN: 978-84-09-20781-7 y Depésito Legal: AL 982-2020

El Congreso se ha celebrado durante los dias 21 y 22 de mayo de 2020, con una duracién de 20 horas, organizado por el Grupo de
Investigacion SEJ-473 de la UNIVERSIDAD DE ALMERIA, perteneciente al Plan Andaluz de Investigacion PAIDI, de la Consejeria de
Economia, Conocimiento, Empresas y Universidad de la Junta de Andalucia, por la Asoc. University of Scientific Formation Psychology and
Education Research, la Sociedad Cientifica Espafiola para la Investigacion y la Formacion en Ciencias de la Salud [Sociedad Miembro
Adherida a COSCE-Confederacién de Sociedades Cientificas de Espaiia] (entidades sin fin de lucro al amparo de la Ley 1/2002 donde en
sus estatutos constan de forma expresa la formacion y la investigacion e inscritas en el Registro de Asociaciones de la Junta de Andalucia con
los numeros: 1-6372, Seccién 1; y 1-4922, Seccién 1, respectivamente), e Investigacion y Formacién en Psicologia, Educacién y Salud. Dicha
actividad cuenta con la Resolucion Favorable de Reconocimiento de Interés Sanitario concedida por la Comunidad de Murcia (Orden de fecha
03 de febrero de 2020 al numero de registro 202090000014018), igualmente dicha actividad ha sido avalada por la Sociedad Espaiiola de
Educacion Médica (SEDEM).

Murcia, a 22 de mayo de 2020

Fdo.: Dr. José Jestis Gazquez Linares

Presidente del Congreso
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9. ANEXOS

Anexo 1. Checklist de observacion de RCP y parametros recogidos en el SimPad PLUS

CHECK LIST DE EVALUACION GUIA TELEFONICAD APPO
Sexo: Hombre O Mujerd Edad: Peso:
¢Has recibido formacidén previa en SVB?: Si: O No: O Si No

Tiempo de inicio:

1. Reconoce si la zona es segura
2. Reconocimiento adecuado de la situacién de inconsciencia
3. Pide Ayuda
4. Maniobra de apertura de la via aérea
5. Comprueba respiracion
6. Llama al servicio de emergencias
7. Pide un DEA
8. Inicia masaje cardiaco
9. Masaje cardiaco adecuado
10. Ventilaciones adecuadas
Tiempo Final:
Puntuacién de RCP: ____ % Nivel Basico o Intermedio o Avanzado O
Puntuaciéon compresiones: %
Puntuacion Ventilaciones: %
Fraccion de compresiones: %

N2 de compresiones:

Profundidad media:

Compresiones con reexpansion completa:
Compresiones con profundidad suficiente:
Compresiones con frecuencia adecuada:
Frecuencia media de compresiones durante la sesion: i
Ventilaciones:

Volumen medio:

Ventilaciones con volumen excesivo:
Ventilaciones con volumen adecuado:
Ventilaciones con volumen insuficiente:

Frecuencia media de ventilaciones en la sesion:
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Anexo 2. Guion de preguntas abiertas

Guion de preguntas

- ¢Podria hablarnos de su primera experiencia de Soporte Vital Avanzado en el
ambito hospitalario?

- ¢Como cree que ha influido esta experiencia en su formacion?

- ¢Podria indicarnos si ha detectado elementos que interfieran en el desarrollo del
procedimiento de Soporte Vital Avanzado? ;Cudles han sido? ¢Por que?

- ¢Coémo te has sentido actuando ante esta situacién? ¢Por qué?

- Cuéntame sobre tu experiencia de trabajo en equipo

- ¢Qué factores del trabajo en equipo ha detectado que influyen en el adecuado
desarrollo del procedimiento de Soporte Vital Avanzado?

- ¢Como cree que esta experiencia podria ayudarle a realizar Soporte Vital
Avanzado en sus practicas clinicas?

- ¢Cudles son sus impresiones generales de la experiencia?

- ¢Hay algo mas que le gustaria afiadir sobre el tema?
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Anexo 3. Checklist para medir las pausas en una situacién de SVA

item Tiempo

(minutos)

1. Pausa entre determinar la situacion de PCR e identificar la arritmia
(FVITV).
2. Pausa entre identificar la FV/TV y pedir ayuda.

w

Pausa entre identificar la FV/TV y distribuir las tareas para iniciar la
RCP
Pausa entre identificar la FV/TV e iniciar las compresiones toracicas

Pausa entre identificar la FV/TV y abrir la via aérea

4
5

6. Pausa entre identificar la FV/TV e iniciar las ventilaciones

7. Pausa entre identificar la FV/TV y canalizar un acceso venoso
8. Pausa entre identificar la FV/TV y administrar medicacion

9. Pausa entre identificar la FV/TV e iniciar la desfibrilacion

10. Pausas en las compresiones toracicas durante la realizacion del SVA

FV/TV: Fibrilacién ventricular/Taquicardia ventricular; PCR: Parada Cardiorrespiratoria; RCP:
Reanimacion Cardiopulmonar; SVA: Soporte Vital Avanzado
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Anexo 4. Permiso del Comité de Etica e Investigacion

UNIVERSIDAD DE ALN
Departamento de Enfermerfa,

4
3

y Medicina

D. JOSE MANUEL HERNANDEZ PADILLA, Secretario del Departamento de
Enfermeria, Fisioterapia y Medicina

INFORMA

Que la Comision de Etica e Investigacion del Departamento de Enfermeria,
Fisioterapia y Medicina de la Universidad de Almeria, ha aprobado por
asentimiento, el desarrollo del Proyecto de Investigacion:

Titulo: Gamificacion en estudiantes de Enfermeria
Investigador principal: Dra. Veronica Victoria Marquez Hernandez
Alumno: Alba Garcia Viola

N° Protocolo: EFM-22/19

950 015750 FAX: 950 015750 www.ual.es

Y para que conste a los efectos oportunos donde proceda, firmo el presente en
Almeria, a once de marzo de 2019.

Fdo: D. José Manuel Hernandez Padilla,
Secretario del Departamento.
Departamento de Enfermeria, Fisioterapia y Medicina.
Universidad de Almeria.

Ctra.Sacramento La Caflada de San Urbano 04120 Almeria (Espafia) Telf.:
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Anexo 5. Consentimiento informado

DECLARACION DE CONSENTIMIENTO INFORMADO

Yo,
D1l /DM, e e e e e e e e e e e et e e e aea s

Este consentimiento informado va dirigido a los alumnos del Grado en Enfermeria de la
Universidad de Almeria (Espaiia), matriculados en la asignatura de Soporte Vital Basico
y Avanzado. Siendo invitados a participar en el proyecto de tesis: “Aprendizaje y
adquisicion de competencias en Soporte Vital Basico y Avanzado en estudiantes de
enfermeria a través de la simulacion clinica”.

Este proyecto tiene como objetivo analizar como influye la simulacion clinica en el
proceso de formacion en Soporte Vital Basico y Avanzado de los estudiantes de
enfermeria. Todo ello, con idea de identificar posibles mejoras futuras en su formacion.

Manifiesto que he leido y entendido la hoja de informacion que se me ha
entregado, que he hecho las preguntas que me surgieron sobre el proyecto y que he
recibido informacion suficiente sobre el mismo.

Comprendo que mi participacion es totalmente voluntaria, que puedo retirarme
del estudio cuando quiera sin tener que dar explicaciones y sin que esto tenga repercusion
alguna.

Presto libremente mi conformidad para participar en el Proyecto de Investigacion
titulado “Aprendizaje y adquisicion de competencias en Soporte Vital Basico y Avanzado
en estudiantes de enfermeria a través de la simulacion clinica”.

He sido también informado/a de que mis datos personales seran protegidos y
tratados de forma totalmente andnima. Solo podran acceder a estos datos el personal
mvestigador y en ningn caso conoceran la identidad del participante. Los resultados del
estudio podran ser publicados manteniendo la confidencialidad de todos los participantes
seglin la normativa de Ley Organica 15/1999, de 13 de diciembre referidos a la proteccion
de las personas fisicas en lo que respecta al tratamiento de datos personales.

Tomando ello en consideracion, OTORGO mi CONSENTIMIENTO para cubrir
los objetivos especificados en el proyecto.

En Almeria, a ..../..../....

Firma del participante: Firma del investigador:
Nombre y apellidos: Nombre y apellidos:
DNI: DNI:
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