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SUMMARY

Background: Nurses must contend with rapid changes in technology and ways of
managing acute patient deterioration events in today’s dynamic clinical practice
environment. During an undergraduate programme in nursing, it is vital that
nursing students learn how to assess, recognise and respond to patients’ acute
deterioration, but no guarantee exists that their clinical studies will provide
sufficient exposure to learning situations needed to achieve full competence as a
nurse. Increasing attention to patient safety has decreased the number of clinical
placement opportunities for nursing students, and the use of simulated learning in
undergraduate nursing education may be a necessary strategy to educate
registered nurses who are better prepared for clinical practice.

Aim: The overall aim of this three-year PhD project was to evaluate the efficacy
of using high-fidelity simulations in undergraduate nursing education.

Designs, methods and samples: In Study 1, a systematic review and meta-
analysis were conducted, comprising 14 journal articles. Study 2 was a feasibility
study to develop and validate a questionnaire to measure a high-fidelity
simulation intervention’s effects on undergraduate nursing students’ knowledge
and levels of self-confidence. A pre- and postintervention design was used on
107 undergraduate nursing students from two campuses at one university in
southern Norway. Embedded within the study, eight undergraduate nursing
students participated in individual interviews. Study 3 was a randomised,
controlled trial with a pre- and postintervention design. A total of 158
undergraduate nursing students from three campuses at two universities in
southern and eastern Norway participated. As part of a process evaluation
embedded within the trial, six faculty members and five undergraduate nursing
students were individually interviewed. The high-fidelity simulation
interventions included in all the studies aimed to improve participants’ ability to
recognise and respond to deteriorating adult patients, and they included the use of
human patient simulators.

Results: The studies included in the meta-analysis reported an increase in
knowledge and skill performance among the intervention groups compared with
the control groups, though only one out of three interventions showed an increase



in self-confidence in favour of high-fidelity simulation. Most of the knowledge
items and all the self-confidence items in Study 2 did not cover the zero value
when calculating the difference between the proportion of participants with
increased and decreased correct knowledge responses or higher or lower self-
confidence levels on each item. Therefore, they identified an increase in
knowledge and self-confidence after the intervention. In Study 3, the Wilcoxon-
Mann-Whitney rank-sum test adjusted for tied observations, showed a
statistically significant increase in the number of total correct responses on
knowledge in the intervention group compared with the control group (p=0.004).
Regarding the three groups of items referring to the knowledge of ‘normal
values’, ‘clinical changes’ and ‘nursing procedures’, results showed statistical
evidence of intervention effects on items referring to ‘clinical changes’ (p=0.04)
and ‘normal values’ (p=0.005). Global levels of perceived self-confidence
identified a statistically significant increase in intervention effects on items
referring to ‘clinical changes’ (p<0.0001). Undergraduate nursing students in this
PhD project identified a safe environment, learning in different roles and fidelity
as necessary and important enablers that impact successful implementation of
high-fidelity simulation interventions. From the faculty members’ perspective,
creating a safe environment, promoting reflection and student-centred learning
were reported to be important enablers for successful implementation.

Conclusions: The results indicated that knowledge and self-confidence levels in
undergraduate nursing students who receive a tailored educational programme
that includes high-fidelity simulations will increase compared with nursing
students who do not attend high-fidelity simulations on topic recognition and
response to acute patient deterioration.
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SAMMENDRAG

Bakgrunn: Sykepleiere ma handtere rask teknologisk utvikling i dagens
helsetjeneste, som kan medfare endringer i sykepleien til akutt darlige pasienter.
| lzpet av bachelorutdanningen i sykepleie er det avgjerende at studenter leerer &
vurdere og identifisere tegn til akutt forverring i helsetilstanden til pasienter, og
hvordan de kan handle adekvat i slike situasjoner. Det er ikke en garanti at
studenter gjennom de kliniske studiene i bachelorutdanningen vil mgte
situasjoner som kan gjgre de mer rustet til @ handtere akutte situasjoner som
ferdig utdannede sykepleiere. @kt fokus pa pasientsikkerhet har redusert
muligheten for sykepleierstudenter til a veere til stede i akutte situasjoner i klinisk
praksis. Bruk av fullskalasimulering i bachelorutdanning i sykepleie kan vare et
godt tilbud for & utdanne sykepleiere som er bedre forberedt til & handtere akutte
situasjoner i klinisk praksis.

Hensikt: Den overordnete hensikten med dette trearige doktorgradsprosjektet var
a evaluere effekten av a bruke fullskalasimulering i bachelorutdanning i
sykepleie.

Design, metoder og utvalg: Studie 1 er en systematisk kunnskapsoppsummering
0og meta-analyse, hvor 14 publiserte artikler ble inkludert. Studie 2 er en
feasibility studie, der et sparreskjema for @ male kunnskapsniva og grad av
selvtillit hos sykepleierstudenter etter en intervensjon med fullskalasimulering,
ble utviklet og validert. Et forskningsdesign med maling fer og etter en
intervensjon med fullskalasimulering ble brukt, og totalt 107 sykepleierstudenter
I bachelorutdanning fra to campuser ved et universitet i Sar-Norge deltok. |
tillegg deltok 8 av disse studentene i individuelle intervju. Studie 3 var en
randomisert kontrollert studie, der maling ble gjort far og etter en intervensjon
med fullskalasimulering. Totalt 158 sykepleierstudenter i bachelorutdanning fra
tre campuser ved to universitet lokalisert sgr og @st i Norge deltok. Fem av disse
studentene og seks lerere pa bachelorutdanning i sykepleie deltok ogsa i
individuelle intervju som ledd i en prosessevaluering av intervensjonen. Alle
intervensjonene med fullskalasimulering inkludert i dette doktorgradsprosjektet
hadde som hensikt a forbedre sykepleierstudenters evne til & identifisere og
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respondere pa akutt forverrelse i helsetilstanden til pasienter, og de inkluderte
bruk av en pasientsimulator.

Resultater: Alle studiene som ble inkludert i meta-analysen viste en gkning i
kunnskapsniva og ferdigheter hos deltakerne som deltok pa en intervensjon med
fullskalasimulering sammenlignet med de som ikke gjorde det. Nar det gjelder
gkning i opplevelse av selvtillit, viste meta-analysen derimot bare gkning i en av
totalt tre studier. De fleste av kunnskapsspgrsmalene og alle spgrsmalene knyttet
til opplevelse av selvtillit i studie 2 overskred ikke nullverdien nar forskjellen pa
prosentpoeng mellom deltakere med forbedret resultat sammenlignet med
darligere resultat etter intervensjonen pa hvert sparsmal ble regnet ut. Vi kan
derfor si at en gkning i bade kunnskapsniva og opplevelse av selvtillit ble
identifisert etter intervensjonen. | studie 3 viste Wilcoxon-Mann-Whitney rank-
sum test justert for parede data en statistisk signifikant gkning i totalt antall
korrekte svar pa kunnskapsspgrsmalene i intervensjonsgruppen sammenlignet
med kontrollgruppen (p=0.004). | forhold til de tre hoveddimensjonene av
kunnskap knyttet til «<normale verdier», «kliniske endringer» og
«sykepleieprosedyrer», ble det identifisert en statistisk signifikant gkning etter
intervensjonen bade for «normale verdier» (p=0.005) og for «kliniske endringer»
(p=0.04). En statistisk signifikant gkning ble ogsa identifisert etter intervensjonen
i opplevelse av selvtillit knyttet til «kliniske endringer» (p<0.0001).
Sykepleierstudenter beskrev et behov for trygt leeringsmiljg, a fa leere i ulike
roller og oppleve realisme i simuleringsscenarioet som viktige faktorer for a laere
mest mulig i en intervensjon med fullskalasimulering. Leerere i
bachelorutdanning beskrev ogsa viktigheten av a tilrettelegge for et trygt
leeringsmilje for & bedre leeringsmuligheter for studenter i fullskalasimulering. |
tillegg understreket de betydningen av a tilrettelegge for refleksjon og at
fullskalasimuleringen har studentene og deres behov i fokus.

Konklusjoner: Resultatene viser at kunnskapsniva og opplevelse av selvtillit vil
gke mer hos sykepleierstudenter som gjennomferer et undervisningsopplegg med
bruk av fullskalasimulering, der temaet er hvordan man kan oppfatte og reagere
pa akutt endring i helsetilstand til pasienter, sammenlignet med
sykepleierstudenter som ikke deltar pa fullskalasimulering.
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1.0 INTRODUCTION

Today’s nursing practice environment is complex and dynamic, often producing
unpredictable situations. Nurses must contend with rapid changes in technology
and provide care to patients with complex health problems who are at a high risk
for experiencing acute deterioration events (Eyikara & Baykara, 2018). Much of
these deteriorations can be signalled in the patients’ physiological parameters,
such as changes in respiratory rate, pulse rate, blood pressure, oxygen saturation,
temperature or levels of consciousness (Urban et al., 2015). Delayed response to
and the mismanagement of patient deterioration has been associated with poor
patient outcomes (World Health Organization, 2020; Norwegian Directorate of
Health, 2020; Saab et al., 2017), but can be positively influenced by education
and experience (Odell et al., 2009). The early detection of patient deterioration is
therefore an important focus for evidence-based curriculum development in
undergraduate nursing education (Buykx et al., 2011).

Early Warning Systems (EWSs) are designed to facilitate the early
detection of clinical deterioration and are based on an aggregate scoring system
in which a score is allocated to the patient’s key physiological parameters (Saab
etal., 2017). Examples of EWSs used include the Modified Early Warning Score
(MEWS) (Urban et al. 2015) and the National Early Warning Score (NEWS)
(Royal College of Physicians, 2017). NEWS was first produced in 2012 and
updated in December 2017 (NEWS2) (Royal College of Physicians, 2017).
Although these EWSs can be implemented by ward nurses as part of the clinical
assessments of patients, research indicates that EWSs are not always
implemented, used or they can be misinterpreted (Stayt et al., 2015; Kelly et al.,
2014; Odell, 2014). Failure to recognise and respond appropriately to acute
patient deterioration events can include factors such as lack of knowledge, skills
and/or self-confidence; failure to seek assistance; inadequate communication;
and lack of role clarity (Hart et al, 2014).

During an undergraduate programme in nursing, it is vital that students
learn how to recognise and respond to the management of deteriorating patients
(Cooper et al., 2010). The government regulates the structure and content of
undergraduate nursing education in Norway through a law that manages higher
education (Ministry of Education & Research, 2005) as well as national
regulations relating to a common curriculum for health and social care education



(Ministry of Education & Research, 2019a). Starting in autumn 2020, new
national curriculum laws will regulate nursing education (Ministry of Education
and Research, 2019b). In addition to national curriculum regulations, the
Norwegian Agency for Quality Assurance in Education (NOKUT, 2020) is an
independent expert body under the Ministry of Education and Research that
contributes towards quality assurance and enhancement in undergraduate nurse
education. Furthermore, nursing education in Norway is regulated by European
policies for higher education, such as the Bologna process (Kyrkjebg, Mekki &
Hanestad, 2002; Raholm, Hedegaard, L&fmark & Slettebg, 2010), The European
Quialification Framework (Ministry of Education & Research, 2011) and The
World Health Organization’s European standards for nursing and midwifery
(Keighley, 2009). The International Council of Nurses (2020) and the Norwegian
Nurses’ Organization (Norsk Sykepleierforbund, 2020) also play active roles in
discussions about the content and quality of nursing education in Norway
(Kyrkjebg et al., 2002).

All educational institutions in Norway are required to establish and
maintain a study programme containing a plan for the sequence of courses
leading to the degree. The study programme also specifies learning outcomes that
are aligned with national and international curriculum regulations, comprising
the skills and knowledge that students are expected to acquire—if they complete
the programme. Out of the 180 credits in the nursing programme, 90 credits
comprise theory and 90 credits clinical placements meeting patients (University
of Agder, 2020). The clinical placement is mainly supervised by clinical nurses.
It aims to integrate theoretical knowledge into practical knowledge in real-life
situations and help students develop their critical-thinking and problem-solving
skills (Kim, Park & Shin, 2016). However, no guarantee exists that clinical
placements will expose nursing students to sufficient learning situations to ensure
they acquire the knowledge and skills to manage acute patient deterioration
events that a competent nurse requires. Clinical nurses are under pressure, coping
with limited resources in clinical practice. At the same time, the demands to
improve quality in practice and enhance patient safety are crucial. These
conditions present learning challenges and have implications for nursing
education (Dahlgren et al., 2019). Increased attention to patient safety has
decreased the number of clinical placement opportunities for nursing students
(Lee et al., 2017; Shin, Jin-Hwa, & Jung-Hee, 2015), thereby limiting students’
hands-on experience and restricting opportunities to engage in acute patient



deterioration events. The extant literature has highlighted the fact that a gap
exists between expected learning outcomes for newly graduated nurses and
leaders’ expectations in clinical practice (Burgess, Buc & Brennan, 2018; Huston
et al., 2018). Therefore, increased use of high-fidelity simulation (HFS) in
nursing education may be an effective strategy to address this gap (Huston et al.,
2018). According to the International Nursing Association for Clinical
Simulation and Learning’s (INACSL) Standards of Best Practice in Simulation
(2016), simulation can be defined as ‘an educational strategy in which a
particular set of conditions are created or replicated to resemble authentic
situations that are possible in real life” (p. 44).

The overall aim of this three-year PhD project was to evaluate the efficacy
of using HFS in undergraduate nursing education. First, a systematic review and
meta-analysis were undertaken in Study 1, then a feasibility study (Study 2) was
conducted to develop and validate a questionnaire before using it in a randomised
controlled study (Study 3).

1.1 The disposition of the thesis

After this introduction, Chapter 2 presents the PhD project’s various aims.
Chapter 3 provides background information concerning HFS used in
undergraduate nursing education, and Chapter 4 presents this PhD project’s
theoretical framework and how it aligns with the simulated context. Chapter 5
presents the PhD project’s overall design as well as the methods and results from
the three studies in the PhD project. Chapter 6 provides a summary of the PhD
project’s overall results, and Chapter 7 offers a discussion of the results and
provides methodological considerations. Finally, in Chapter 8, conclusions are
drawn, and implications for practice and suggestions for further research are
presented.






2.0 AIM AND RESEARCH OBJECTIVES

2.1 The PhD project’s overall aim

This PhD project’s overall aim was to evaluate the efficacy of using HFS in
undergraduate nursing education. The HFS intervention evaluated has been used
in specific undergraduate nursing programmes for several years, and the PhD
student has not been involved in developing the HFS intervention. Evaluating
complex interventions, such as HFS interventions in this PhD project, is
complicated. The Medical Research Council’s (MRC) framework (Craig et al.,
2008) for developing, evaluating and implementing complex interventions forms
the basis of this PhD project. Complex interventions are described as
interventions that contain several interacting components, and the MRC’s
guidelines emphasise the need for high-quality systematic reviews of relevant
existing evidence and theory (Study 1) and feasibility work (Study 2) before
embarking on a full-scale evaluation (Study 3) (Craig et al., 2008). The MRC’s
guidelines also call for process evaluation through qualitative interviews
embedded within trials as a means of understanding why an intervention fails or
has unexpected results or why a successful intervention works and how it can be
optimised (Moore et al., 2015; Craig et al., 2008). A process evaluation
embedded within a trial can be used to assess the fidelity and quality of its
implementation, clarify causal mechanisms and identify contextual factors
associated with various outcomes of trials of complex interventions. However, it
IS not a substitute for the evaluation of outcomes (Craig et al. 2008). Qualitative
interviews in this PhD project were conducted in Study 2 and Study 3 as process
evaluations embedded within the trials, not as separate studies.

Study 1’s objective in this PhD project was to summarise knowledge and
systematically collect and quantify meta-analytical results regarding the effects
of HFS in undergraduate nursing education to improve students’ ability to
recognise and respond to deteriorating patients. The feasibility study’s (Study 2)
overall aim was to evaluate the validity and responsiveness of a questionnaire
developed to measure the impact of an HFS intervention. In Study 3, the overall
aim was to examine the effects of an HFS intervention developed to identify how
recognising and responding to patient deterioration improve undergraduate



nursing students’ knowledge and self-confidence. Figure 1 shows the studies’
order and time frames.

Study 1
Systematic review and meta-analysis
Avrticle accepted: May 2018

Study 2
Feasibility study
Development and validation of a questionnaire

Article accepted: March 2019

Study 3

Randomized controlled trial with a
process evaluation

Article submitted: November 2019

Aug 2016 2017 2018 2019 --Nov 2019

Figure 1. Overview of the research process in this PhD project.

2.1.1 Study 1

The specific research questions in Study 1 were:
1) What are the features of HFS interventions that lead to effective
learning?
2) Which instruments are used to measure the outcomes in the intervention
studies?
3) What are HFS interventions’ effects on students’ knowledge,
performance and self-confidence?
The study served as important preparation for planning a future randomised,
controlled