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/Abstract

N

Background: Many research studies exist which highlight the benefits of simulation training for healthcare professionals.
Simulation not only helps students to engage more with the curriculum, but also enables them to apply theoretical learning to
real practice within a safe environment. During the first year of nursing, it is especially crucial that students engage with the
learning process and adjust to complicated medical scenarios. Simulation has been found to be a valuable way to improve prac-
tical skills, and could be especially effective in training the neonatal resuscitation skills of student nurses.

Objective: The aim of the review is to investigate whether simulation training helps first-year nursing students to learn and
develop neonatal resuscitation skills.

Method: An extensive literature review was conducted by investigating relevant research studies related to resuscitation train-
ing of first-year nursing students. Medline and CINHAHL databases were searched using relevant keywords to locate a range
of research papers. Six research articles were selected from amongst the various studies. Of these, one was a systematic review,
one a case study, one a quasi-experimental study, and three were Randomised Control Trials (RCTs). All of these publications
were analyzed using the Critical Appraisal Skills Program (CASP).

Results: The six research articles which were analyzed all supported the inclusion of simulation training in nursing education
as a way of enhancing the skills, satisfaction and confidence of the students.

Conclusion: The evidence indicates that simulation training helps to ensure that students receive real-life practice, which sup-
ports the development of neonatal resuscitation skills. The review shows that the skills, confidence and satisfaction of trainees
significantly improve because of simulation training. Findings from this review could be used to persuade the Ministry of
Health in Saudi Arabia that simulation may be an important learning tool in nursing education, especially in training neonatal
resuscitation skills, and that such training could result in lower mortality rates in newborn infants.
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Introduction

The aim of this chapter is to provide a brief overview
of several of the most prominent simulation techniques and
approaches referred to in the existing literature. In view of
this, Section 1.1 will define the key differences between low-,
medium-, and high-fidelity mannequins, and this will be followed
by a discussion of how simulation practices drawing on these
devices can benefit the intervention in question (Namely, neonatal
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resuscitation). Following this, the author will illuminate issues
relating to the background of the proposed systematic review, and
information will in turn be given to outline the rationale for the
present document, which seeks to gain insight into the literature
specifically pertaining to simulation training in the context of
neonatal resuscitation. After this, the aim and objectives of the
present review will be given, and these sections will then be
followed by a series of concluding remarks.

Overview

According to a recent report published by the American
Heart Association [1], breathing assistance is required by at least
1 in every 10 new-born infants. In view of this, it is similarly
important to recognise that 10% of all of the infants who require
breathing assistance immediately after birth also need to undergo
‘extreme medical procedures’ in order to survive. It should be
noted that procedures of this kind are conventionally referred to as
‘neonatal resuscitation’. Considering statistics such as these, many
researchers, including Rovamo, et al. [2], have argued for the notion
that neonatal resuscitation should be a fundamental element of the
training programmes that nursing students participate in to gain
their qualifications. Currently, as per the recommendations made
by scholars such as Fountain, et al. [3] and Marshall, et al. [4],
nursing and midwifery students are expected to receive training
and education regarding the various techniques and methods that
can be applied to facilitate the revival of new-borns. As stated by
Marshall, etal. [4], the first year of nursing and midwifery education
is crucial in establishing students’ practical competencies in dealing
with emergency situations such as neonatal breathing difficulties.
However, Mannix [5] points out that in practice this objective is
not always met by training programmes. Marshall, et al. [4] argue
that neonatal resuscitation training is highly complex and requires
nurses to draw on a range of different practical methods as well
as theory learned from lectures and lab sessions. In this context,
simulations have often been recommended as a potentially useful
pedagogical tool, especially in view of the recent introduction of
advanced technologies in this field [6].

It is generally acknowledged that the incorporation of
simulation-based training sessions into educational programmes
can be useful in helping students to learn how to handle
challenging situations in an appropriate way. One such situation
is the resuscitation of new-born babies who are experiencing
breathing difficulties. Simulation training gives students a safe
and controlled environment in which they can apply theoretical
learning in a highly-charged emergency situation without risk to
patients’ lives [7]. At present, a range of such practical approaches
have been devised, including simulations that involve mannequins
of varying fidelities (High, medium and low). Low-Fidelity
Mannequins (LFMs) are defined as static models with body parts
manufactured from rubber, and they are primarily beneficial in

enabling nursing students to acquire basic clinical skills [8]. In
contrast to LFM, Medium-Fidelity Mannequins (MFMs) are
full-body mannequins operated via an external handheld console
and are used to aid students in the improvement of their practical
medical skills [9]. In terms of the practical skills which MFMs
can be used to develop, evidence suggests that examination skills
related to bowel sounds assessment and cardiac auscultation
have benefitted considerably. Marking a contrast to both LFM
and MFM, High-Fidelity Mannequins (HFMs) are computerised
models, the purpose of which is to provide representations of
realistic anatomical structures and, in this way, give out high-
fidelity responses [10]. With reference to the aims of the present
study, we can see that HFMs enable students to gain insight into
resuscitation interventions in a real-world environment [11].

Background

In discussing some of the historical applications of
simulation technology, [12] draws attention to the fact that cutting-
edge techniques and methods were applied during the Second
World War (1939-1945) for the purpose of training fighter pilots.
Motivated by a recognition of the highly-damaging impact that
ineffective preparation could have on the pilots, the simulations
drew on — and accurately replicated — common real-life obstacles
(Such as poor weather and engine power failure) for the pilots,
thus allowing them to practice real-world simulations without the
need to risk their lives in any way.

Reflecting on applications such as these, similarly stressed
the idea that preparation for emergency scenarios (Or example,
those in which it is expected that teams of doctors, paramedics,
firefighters, or military personnel might become engaged at
some future date) can be made more effective by capitalising
on the benefits associated with simulation practice. In clinical
contexts, the degree to which the services rendered to service
users are reliable, effective, and consistent can be increased if
healthcare personnel have prepared for all eventualities by way of
simulations, and so it is expected that the application of simulation
training in these areas will ensure that the paramount requirement
of patient safety is met. The above fact is supported by the Institute
of Medicine (IOM) and Kohn, et al. [13]. In both cases, the authors
explain that the benefits yielded by the application of simulation-
based training in healthcare contexts can safeguard against clinical
error. This is because simulations provide an accurate and safe
training environment for the event of acute paediatric emergency,
in which healthcare personnel can become adept at implementing
the required procedures without endangering the life of a child.
In the last ten years, various researchers, including Deegan, et
al. [14], Reynolds, et al. [15], and Tyer-Viola, et al. [16], have
endorsed the fact that nursing and midwifery skills training display
gradual enhancements when the utilisation of lifelike models (In
particular, models which respond in a physiologically realistic
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manner) is established in training.

According to Gaba [17], the practice of simulation refers to
an instructional process wherein a real patient is substituted for a
dummy (Or a mannequin, a human actor, or a computerised patient),
with the intention being able to accurately ‘emulate patient care
scenarios in a tangible setting so as to offer effective evaluation
and feedback’. In a similar manner, Cioffi [18] defined simulation
as the intentional establishment of a scenario, environment, or
phenomenon, the primary purpose of which is to depict (in an
accurate way) the ‘real-life that it aims to emulate’. One of the
key factors of simulation learning, as explained by Issenberg, et
al. [8], is the way in which repetition takes place consistently.
This is beneficial because it allows the student to develop both
technical and non-technical skills, thereby increasing the degree
to which they are competent in that scenario. Hence, simulation is
one of the key elements in the collection of teaching methods and
pedagogical practices used to adequately prepare students for real-
world clinical environments.

Haemorrhage and resuscitation techniques are among
the emergency situations that students and others can learn and
practically apply through role-play and rehearsal. Kerr, et al.
[19] stated that one of the positive aspects of simulation is the
opportunity it provides for students to ‘explore initial reactions’, a
key component of the learning process. Furthermore, the ‘learning
by doing’ strategy is also promoted, as this method provides tangible
learning, which Kerr, et al. [19] link to ‘real clinical scenarios’.
The authors (ibid) also explain how simulation allows midwifery
students to use ‘experiential learning and apply their knowledge
and skills’. These points were taken up in the more recent study
conducted by Garret, et al. [20], who found evidence to suggest
that simulation provides a ‘safe, representative environment that
accurately depicts the clinical setting, without risking the lives of
a mother and child’. This view was endorsed in the earlier study
conducted by Dow [21], and it was also corroborated by the
research published by Osman, et al. [22], which noted that improved
performance in clinical emergencies can be expected from nurses
and midwives as a result of this training method. According to
Broussard [23], knowledge retention has significantly benefited
from the introduction of simulation-based teaching. Similar results
are seen during the practical technical application of skills such as
patient assessment [24], as well as overall clinical performance.
Meyer, et al. [25], Gudhe [26], and Rochester, et al. [27] have all
contended that students find the sessions enjoyable and satisfying,
and in many cases, as an excellent preparation method for the real-
life clinical practice that follows.

Thus, due to its highly-rated effectiveness, the use of
simulation has increased in midwifery education. However, there
is no conclusive evidence regarding the question as to whether it
should be introduced as a regular aspect of training for nursing

students. In view of this, the purpose of the present dissertation
is to account for this gap by exploring whether the inclusion
of simulation training yields significant outcomes for nursing
students or not.

Rationale

Children are anatomically and physically dissimilar to
fully-grown adults, and this can prove to be a major issue for
healthcare educators, especially when teaching students how
to care for critically ill children [13]. However, by capitalising
on the above-mentioned benefits of simulation-based teaching,
theoretical knowledge can be tested in a practical environment
by nurses. Simulations of neonatal resuscitation can provide an
opportunity for students to learn essential critical thinking skills,
and it is also the case that one of the major benefits of simulation
is the way in which it allows students to become familiar with
complex medical contexts [28]. Ultimately, nursing students are
encouraged to understand that simulation training is an effective
way of preserving patient safety, since any initial mistakes can
be corrected in the role-play situation, and pose no risk to real
patients. In this context, evidence has been published to suggest
that irrespective of the uncomplicated or complicated nature
of a simulated environment (For example, role-playing events),
training which relies on simulations can improve the effectiveness
of the learning process [26]. However, the same study highlighted
that the simpler the process of simulation-based training, the
more effective the matter of satisfying learning objectives (ibid).
According to the researcher, one of the key ways in which
simulation-based teaching benefits the timely acquisition of new
knowledge and practical skills is by exposing student participants
to an entire clinical block as well as theoretical simulations (A
practice which takes place simultaneously) (ibid). As a result of
this, the students can encounter a greater number of clinical cases
in a shorter space of time. In addition to this, a lack of preparation
for new nursing students often translates into the phenomenon of
culture shock when they are first exposed to a maternity unit’s
clinical environment [29]. Crucially, culture shock of this kind is
often correlated with the high drop-out rate of nursing students
in their first year of university. In view of these considerations,
the employment of simulation techniques may help students who
would otherwise drop out in dealing with the issue, primarily by
preparing them more effectively for their first encounter with the
real setting. Hence, when examining the role played by simulation
training among individuals who are in the process of studying to
become professional nursing practitioners, it becomes essential to
understand whether simulation training should be introduced in
nursing education, especially in the first year.

In the context of the Kingdom of Saudi Arabia, there are no
clear guidelines about the best approach for simulation training
in the domain of neonatal resuscitation. Moreover, no systematic
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review of this has ever been carried out for the Saudi Arabian
context, thus highlighting the urgent need for research in this
field. In addition, in view of the literature cited above, there is
compelling cause for considering that simulation-based teaching
could serve as a uniquely-powerful pedagogical tool for acute
and emergency healthcare. Furthermore, it is worth considering
the degree to which this approach could be useful in neonatal
contexts, primarily because it could help to support student nurses
in applying theory to practice within a challenging situation, such
as neonatal resuscitation. Hence, the findings of the present study
will assist nursing institutions in taking an informed decision
regarding the introduction of simulation training, specifically
within the first year of nursing education.

Aim
To identify and review the best available evidence regarding

the effectiveness of neonatal resuscitation simulation in improving
the skills of first-year nursing students.

Objectives

To search for existing studies on the use of simulation in
neonatal resuscitation training (the search protocol will focus on
all available online databases, including CINAHL, ProQuest,
PubMed, and MEDLINE). To offer suitable recommendations
for improving nursing education based on the findings of the
systematic review.

Summary

The purpose of the present chapter has been to provide
an introduction and overview regarding the use and benefits
associated with practical simulation as a training method that
can be beneficially employed in the context of nursing education.
In Sections 1.1, 1.2, and 1.3, a brief examination of the existing
literature relating to this area was investigated, and it is possible
to conclude in view of the findings that simulation-based teaching
represents a uniquely effective way in which to improve training
outcomes for first-year nursing students in university. The
preliminary sections in the present chapter also emphasised that
simulation-based teaching can serve as a highly effective way
to contribute to training in the area of neonatal resuscitation for
trainee nurses. In the concluding sections of this chapter, the
study’s aim and objectives were given. In the next chapter, the
author will outline the methodology employed to accomplish the
above-mentioned research objectives.

Methodology
Introduction

This chapter provides an overview of the approach that
was used for the Systematic Review (SR). The chapter includes
the methodology that was applied to locate evidence about
whether simulation of neonatal resuscitation technique improves

resuscitation skills among first-year nursing students. This will
then be followed by critical analysis of the selected studies in
terms of understanding and assessing the quality of the research.

Study Design

The review has used a systematic process to locate relevant
evidence. SRs can help clinicians remain up-to-date about their
field and assist in developing relevant clinical practice guidelines
[30]. According to Higgins [31], the data gathered for a SR should
employ specific relevant search terms along with the use of a
methodical, reliable and precise search process to unite existing
information and research literature. This SR analyses six studies
which used a variety of research designs, and which were searched
for using particular keywords from specific databases as described
in the following sections.

Search Strategy

Paul (2012) states that the huge amount of material that is
accessible in databases, as well as significant variations between
the published works, can cause search strategies to take up a
significant amount of time and effort. In the absence of a robust
search strategy, irrelevant and inaccurate data could be collected
and incorporated in a review [32]. Therefore, this assessment
utilised a systematic method for its search strategy to make sure
that all related information was gathered in the most efficient
manner. Aveyard [33] asserts that the employment of a successful
search strategy is paramount in ensuring that a researcher can
locate and make use of the correct studies and relevant information.
To ensure relevancy, only studies by well-known authors in the
field were selected [34]. In this review, electronic searches were
adopted to retrieve relevant papers that could be used as a source
of information. Whilst electronic databases have been cited as one
of the most valuable resources to be utilised when researching
existing appropriate literature [35], a search within these databases
may not identify all related papers. The search tools within the
electronic database may be flawed and fail to give accurate results
[36]. This necessitates further manual searching by going through
the references mentioned in the selected articles.

Developing the Search Question

Richardson, et al. [37] suggests that in order to facilitate a
search strategy it is essential to develop a search question. According
to Fineout-Overholt, et al. [38], a clear search question is essential
as it determines the path the researcher needs to follow in order
to achieve the aim and objectives of the study. The development
of search questions helps the researcher to keep in mind a clear
understanding of the purpose of the search. Answering the search
question(s) leads to successful completion of the search and
achievement of the purpose of the search [39]. For this purpose,
a search question was developed using the PICO framework.
Although there are other search concept tools such as SPIDER,
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SPICE, ECLIPSE, MIP, CLIP, CMO and CIMO, they were found
to be not as relevant to the nature of this study as PICO. According
to Facchiano, et al. [40], the PICO framework is an important tool
for formulating a search question, and Brettle, et al. [41] assert that
the specific clues of the search question highlighted by the PICO
framework simplify the process. Moreover, breaking down the
search question helps in developing the inclusion and exclusion
criteria before initiating the search. The PICO framework consists
of the following four components:

P - Problem/population under consideration
I - Intervention under consideration

C - Comparison of intervention

O - Outcome under consideration

Using the PICO framework, the search question was developed in
the following manner:

The above PICO aspects are represented in the (Table 1) below.

e Population of the search was identified as first-year nursing
students. The problem of the search is related to the need
for improvement of resuscitation skills in these students.
An important characteristic of the population is the need to
develop their resuscitation skills.

e The plan was to analyse whether simulation training of
neonatal resuscitation techniques helps to improve the
resuscitation skills of first-year nursing students.

e Comparison includes secondary plans of intervention, and
thus methods other than simulation of neonatal resuscitation
techniques were considered. The objective of each of the
methods was to help the first-year nursing students improve
their resuscitation skills.

e The outcome of this measurement is limited to the
improvement of resuscitation skills among first-year nursing
students through simulation training.

Population (P) Intervention (I)

Comparison (C) Outcome (O)

First year or
undergraduate
nursing students

Low-fidelity or high-fidelity simulation
training for improving resuscitation skills

Other instructional methods for
improving resuscitation skills

Enhancement of resuscitation skills such
as airway management or intubation

Table 1: PICO Search Terms.

Based on the above aspects of the PICO framework, the
following question was framed for guiding the search process:

Does simulation training of neonatal resuscitation techniques
improve resuscitation skills among first-year nursing students?

Keywords

Initially, an analysis of all relevant synonyms of specific
keywords that define the three components of the PICO, namely
population, intervention and outcome was done to develop the
complete word list, which helped to identify relevant articles. It is
important that the keywords within the searches are both precise
and sensitive in order to provide effective results. The precision
will impact the amount of appropriate literature recovered, whilst
the sensitivity will impact whether all the pertinent data is found.
The keywords included terms like first year nursing students,
neonatal resuscitation simulation, and improvement of nursing
skills, undergraduate nurses, low fidelity simulation, high fidelity
simulation and neonatal resuscitation skills.

Databases Searched

According to Gerrish, et al. [42], identifying appropriate
sources of information is a key element of the search process.
Databases contain much published research which is available

for review by subscribers. Fineout-Overholt, et al. [38] asserted
that the database functions as a guide to help researchers obtain
the required published articles with the help of keywords and
filters. The purpose of accessing a database is to retrieve necessary
secondary data that is reliable and relevant for answering the
search question of the study [38]. Moreover, Khan, et al. [43]
recommends searching several different databases to minimise
bias. The electronic databases searched were MEDLINE and
CINAHL. MEDLINE contains medical literature, published in
medical, nursing, and health journals [44]. An important aspect
of MEDLINE is that registration is not required and searches are
free. In addition, the site provides a number of links to full articles
On the other hand, CINAHL encompasses all of the journals that
are related to nursing and health [45]. The features of CINAHL are
easy to use and help in quick retrieval of the required information.
Based on the PICO terms, the two databases (Table 2) yielded the
following results.

Population Intervention Outcome
CINAHL 14,358 1,491 209,106
MEDLINE 52,090 8,823 1,233,742

Table 2: Database Search Results.
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Combining the Searches

Combining searches requires different tools that can help the
researcher to narrow, broaden or modify the search. Boolean and
truncation operators were adapted in order to combine searches.
Boolean operators are an effective and logical tool to ensure focused
and useful results [46]. Boolean is mostly used to narrow or broaden
a search. Boolean words like ‘or’ and ‘and’ helped to broaden and
narrow the search, respectively. These Boolean operators helped
to merge or eliminate keywords in a search. AND was utilised to
locate studies that contained two or more of the stated phrases,
whereas the OR operator located information containing any of
the searched expressions [46]. Craig, et al. [47] assert that the use
of these operators can assist in increasing the output of searches by
producing more data from fewer examinations. Truncation, on the
other hand, was used to search the databases for related words. For
example, truncation was found as a very effective adaptation when
the word ‘Nurs’ and ‘nurse’ were used, which helped in gathering
data related to words like ‘nurses’ and ‘nursing’.

Inclusion and Exclusion Criteria

The basis of selecting relevant papers for a study depends
on inclusion and exclusion criteria. Bhandari, et al. [48] assert that
the articles to be included as a source of information in a review
must satisfy the range of inclusion parameters, whereas those to
be excluded from the list of articles should satisfy the exclusion
criteria. (Table 3) below lists the inclusion and exclusion criteria
which helped to select the papers to be reviewed.

Inclusion Criteria Exclusion Criteria

Published in English to limit the
time of translation

Published in other languages

Any study advocating simulation
practice for healthcare
professionals

Studies that advocate simulation
practice for nursing students

Search papers published after
2009 since relevance would lie
in recently published papers and
searches

Search papers that are too old to
be relevant for current healthcare
practice

Table 3: Inclusion and exclusion criteria for selecting papers.

The above-mentioned inclusion and exclusion criteria are
based on the purpose of the search, which aims on answer the
developed search question:

Does simulation of neonatal resuscitation techniques
improve resuscitation skills among first-year nursing students?

Search Process and Outcome

The search was repeated in each database as per the developed
parameters of search and the inclusion/exclusion criteria. Mobher,
et al. [49] use a ‘Preferred Reporting Items for Systematic Review
and Meta-Analyses’ (PRISMA) flow chart to show the inclusion

and exclusion processes (Figure 1). After successful completion
of the search in each database, the total of articles found by using
keys words was 187. Exclusion of irrelevant articles reduced
the total count by 130; excluded on the basis of title: 30 articles;
included on the basis of title: 20 articles; excluded on the basis of
abstract: 7 articles.

Figure 1: Overview of Literature Search.

1

As shown in (Figure 1) above, six articles were finally
chosen for the review. The search question and the inclusion/
exclusion criterion were not modified during the process. Brettle,
et al. [41] suggest that the most appropriate information can be
obtained by shifting the search from title and abstract to full text.
The same criteria were employed to retrieve the most appropriate
information to enable answering the search question. The six
studies that were finally selected in this review are, a systematic
review by Rakshasbhuvankar, et al. [50], a case study by Mills,
et al. [51], a quasi-experimental study by Mohammed, et al. [52],
two randomised studies [53,54] and a pre-test post-test randomised
control study [55]. All of the above studies are relevant as they
fulfil all the guidelines prescribed in the inclusion criteria. Each
study is recent, being published after 2009, which means that the
information is up to date. Furthermore, each piece of research
concerns either the improvement of nursing students’ skills,
simulation training for resuscitation, or neonatal resuscitation
techniques.

Conclusion

This chapter started with an overview of the systematic
review and its purpose. Following this, the key points of the
search process were discussed. First of all, the systematic search
strategy, which focuses on the collection of information from
databases of publications relevant to the research topic. Secondly,
the formulation of the search question, which is derived from the
aim and objectives of the research, as well as the development
of the research question which asks whether nursing students can
improve their resuscitation skills through simulation training of
neonatal resuscitation techniques. After that, the PICO framework
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was adopted to simplify and manage the search process. Specific
tools such as Boolean and truncation operators were used in
combining search terms. Finally, the inclusion and exclusion
criteria were defined, which was in line with the search question.
Defining these criteria helped in selecting six out of 180 articles
that were initially found in the databases.

Findings
Introduction

Based on the search methodology discussed in the previous
section, six research articles related to simulation training of
neonatal resuscitation in nursing were selected. These studies
included one systematic review [50], a case study [51], one quasi-
experimental study [52], one randomised pretest-posttest control
group study [55] and two randomized control trials [53,54]. A
summary of all the studies is presented in tabular format along with
the tool that was used for assessing the methodological quality see
appendices A, B, C. Each of the studies was critically evaluated
using the checklist in the Critical Appraisal Skills Programme
assessment tool CASP [56]. Subsequently, a discussion of the
research design and the overall quality of the six papers is presented
at the end of this chapter.

Methodological Quality of the Included Studies

Booth [57] comments that it is vital to determine the
reliability as well as the relevance of a particular context using
a critical appraisal method. In this review, the Critical Appraisal
Skills Programme [56] was used to evaluate the chosen studies. The
CASP checklist tool contains eleven questions (See Appendices A,
B and C), with which to assess the quality as well as strengths
and limitations of a piece of research. These questions simplify
the assessment procedure for appraising studies and help to
identify their trustworthiness, effectiveness, reliability, as well as
significance to practice, by evaluating the research design, sample,
data collection and analysis, ethical approval and results based on
the research question.

Critical Appraisal of the Included Studies

This section will discuss the critical appraisal of the included
studies. All the studies focussed on the enhancement of resuscitation
skills as a result of simulation training. The objective of the main
intervention used in each of the six studies was to influence the
understanding and perception of the participants with respect to
enhanced resuscitation skills using simulation training. Out of the
five primary research studies [51-55] reviewed, three [51,52,54] had
nursing students as participants, which is significant with respect
to the objectives of this review. The findings of the remaining
three studies [50,53,55] are also important for this study as they all
involve resuscitation, which increases the generalisability of this
study’s findings. Kothari [58] asserts that it is essential to select the
right kind and number of participants in research studies, which

depends on the sample design as well as the research methodology
and technique. In quantitative studies, the objective of sampling
is to collect reliable and valid data from the sample population,
who are representative of the actual population [59]. Moreover,
Parahoo, [60] also emphasises the need to appraise the size and
characteristic of all eligible participants in any study that requires
sampling. Thus, sampling and sample population significantly
influence the generalisability of a study’s findings, which refers
to the extent to which the results are applicable to situations other
than that in which they were actually examined. Additionally, the
generalisability of a study’s findings is based on the capability
of the researcher to differentiate between relevant and irrelevant
aspects of the study and then conclude regarding pertinent aspects
[61].

Critical evaluation of Rakshabhuvankar, et al. [50]
systematic review (Appendix A) revealed that even though not all
important outcomes, such as clinical outcomes, were considered,
the obtained outcomes are significant with respect to this review’s
objectives and can be trusted. Critical assessment of the quasi-
experimental research study by Mohammed, et al. [52] (Appendix
B) revealed that the results are valid for the targeted population
(First-year nursing students) and conform with other relevant
evidence related to the subject, which makes the results reliable.
A full critical evaluation of the remaining four studies [51,53-
55] undertaken using the relevant CASP checklist (Appendix C)
revealed that the results of these studies are equally reliable and
significant for the nursing population.

Overall Quality

Typically, a systematic review should include the full
assessment of the quality of the included studies by employing
well-defined, reproducible strategies that facilitate appraisal of the
research methodologies and different characteristics of the study
[62]. Each of the appraised six papers varied in the methodological
approaches. There are a range of techniques used to assess
methodological quality of the included studies in a systematic
review. For example, Haywood, et al. [63] deemed the kind and
number of tests performed as significant, whereas Alla, et al.
[64] employed criteria developed for quality evaluation of trials.
Marinus, et al. [65] reports that the aptness of the sample size
and analysis is significant, whereas Wind, et al. [66] suggest that
the aim, evaluation technique, population, analysis method and
presentation of the results are crucial aspects for evaluating a study.
In this review, once the papers had been appraised, the overall
quality of evidence was assessed using GRADE as a framework
[67]. GRADE assesses outcomes such as sample size, homogeneity
of results, and how bias was managed (e.g. management of bias)
(See Appendix D). Dijkers, [68] suggests that once graded, papers
could be upgraded or downgraded according to the specific criteria
as follows. (Upgrading) Large effect size, dose-response gradient,
and all plausible confounding would reduce a demonstrated effect
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and all possible confounding would suggest a spurious effect when
the actual results show no effect. (Downgrading) Serious risk of
bias, Serious inconsistence between studies, Serious indirectness,
Serious imprecision and Likely publication bias the critical
outcome relevant for this review’s objective was the advantage of
simulation training with respect to resuscitation skills, especially
neonatal resuscitation for participants. All the studies focused on
enhancement of various aspects like skill, performance, confidence
and satisfaction related to resuscitation skills. Finally, based on the
GRADE and Dijkers, [68], the quality of evidence was rated using
the definitions of ‘High’, ‘Moderate’, ‘Low’ and ‘Very low’ as seen
in (Table 4) below.

Articte Tele Author And GRADE [68] Quality Score
Rakshasbhuvankar, et al. [50]. Low
Mohammed, et al. [52]. Moderate
Mills, et al. [52]. Moderate
Curran, et al. [55]] High
Lee, et al. [53]] High
Nimbalkar, et al. [54]. High

Table 4: Quality of the Included Studies.

As seen in (Table 4), all of the studies varied in quality
range from low to high. Studies were downgraded if they had
small sample size (less than 100), were non-blinded, or had bias or
implied indirectness. For instance, the study by Rakshasbhuvankar,
et al. [50] was downgraded by one point for inconsistency as there
existed considerable differences in the results compared to the
rest of the studies and it gave mixed conclusions [68]. This study
was, therefore, not homogenous, which according to Higgins,
et al. [69], indicates a poor-quality study that might affect the
generalisability of the findings. On the other hand, the study by
Nimbalkar, et al. [54] was upgraded by one point as it took care
to balance the confounding factors that could have influenced the
results. As Attia, [70] suggests, management of confounders is
significant in ensuring a high quality robust results. As expected,
all the RCTs proved to be of high quality for the critical outcome
reviewed. As the papers were not homogenous, pooling the results
was not possible [71].

Data Extraction

Khan, et al. [43] defines data extraction as the process of
gathering relevant data from the articles. They further suggest that
data extraction must contain characteristics, outcomes and results
and references. Khan, et al. [43] argue that extraction could be
personal and subject to bias and error.

kar, et al. [50].

this was a systematic review.

to resuscitation on enhanc-
ing clinical results.

Article Intervention Outcome Bias control Findings
There is major impact of . Adequate comparison of results with
. . . . .. There was no publi- . . .
Rakshasbhuvan- | There was no intervention as | simulation training related other studies. The included studies had

cation bias for select-
ing the articles.

limited sample size and used various
designs.

Mohammed, et
al. [52].

Simulation training related
to various neonatal cardio-
pulmonary resuscitation
scenarios was provided to
the intervention group (35
nurses and 25 intern nurses)
over a period of two months.
The entire process was
divided into various phases,
namely assessment, prepara-
tion, implementation, post
care and documentation.

Simulation training
enhances the confidence,
satisfaction and skills of

intern nursing students and
nurses related to neonatal
resuscitation.

There was no selec-
tion bias.

Data analysis method well-explained.
Adequate comparison of results
with other studies. It was difficult to
conduct the sessions during working
hours of nurses and intern nurses.
Moreover, it was difficult to ambulate
the Sim-baby to place it under radiant
warmer due to the presence of its con-
nected line.

Mills, et al. [51].

Simulation training using
standardised patients was
given to 47 first year of nurs-
ing students.

High-fidelity simulation

training help in develop-

ment of clinical skills of
first year nursing students.

There was no selec-
tion bias.

Consent was obtained from only five
out of the 47 participants. More-
over, there was no control group for
comparison of results as a result of
simulation training. Previous year stu-
dents who did not get an opportunity
to practice on high-fidelity manikins
could have been used as control group.

8

Int J Nurs Health Care Res, an open access journal

ISSN: 2688-9501

Volume 03; Issue 07



Citation: Alalhareth N and Howarth M (2020) The Effectiveness of Simulation Training on Nursing Students’ Neonatal Resuscitation Skills: A Systematic Review. Int J
Nurs Health Care Res 03: 1187. DOI: 10.29011/2688-9501.101187

Curran, et al.
[55].

Experimental group was
exposed to ANAKIN and
control group was shown a
training video.

Computerised simulator
training is equally effec-
tive as video for retaining
resuscitation skills of
medical students. There
was high level of satisfac-
tion amongst students who
underwent computerised
simulation training.

There was no selec-
tion bias as the stu-
dents were randomly
assigned to the two
groups.

Generalisability of findings are limited
due to John Henry effect and testing
sensitisation effect. Adequate compari-
son of results with other studies.

Lee, et al. [53].

Simulation training was
provided using high-fidelity
mannequins.

Simulation based educa-
tional intervention can
significantly improve the
performance of students
regarding the crucial initial
steps in neonatal resuscita-
tion.

There was no selec-
tion bias as participa-
tion was completely
voluntary. Software
was used to assign
students to both
groups.

Small sample size is the biggest
limitation of this study. Moreover, it
was conducted at only one residency

program. Two subjects, who were
initially included in the intervention
group but could not participate, were
included in control group due to the
small sample size.

Nimbalkar, et al.
[54].

The intervention group were
trained using SimNewB
simulator, whereas the con-
trol group was trained using
Resusci Baby Basic Simula-
tor. Both groups underwent
training for 3 days and

There was significant im-
provement skills between
the two groups

There was no
selection bias as all
101 students were
included as partici-
pants. Software was
used to randomly
allocate students to

The high confidence expressed by the
students does not necessarily signify
clinical proficiency. Feedback was
taken after three months, which may
have resulted in recall bias. Consider-
able sample size was used to collect

provided same lectures.

data.

the two groups.

Table 5: Data extraction.

Included Studies

As discussed in the methodology section, a systematic review
comprises of identification, integration and evaluation of all
the available qualitative and/or quantitative literature related to
the research subject for finding a relevant answer to a focused
research question [31]. A systematic review helps in reducing
the implicit bias of the researcher by having well-defined search
strategies [62] and helps focus on the validity, impact, causality
and evidence as compared to traditional literature reviews by
examining the characteristics and quality of relevant studies [62].
The heterogeneity of the methodology used in the studies leads us
to discuss the papers individually in the next section.

Systematic Review

Benefits of Simulation Based Training for Neonatal
Resuscitation Education: A Systematic Review [50]

The study by Rakshabhuvankar, et al. [50] is a systematic
review conducted with the help of the Cochrane technique, which
involves registering the review with Cochrane Collaboration
in order to decrease chances of bias related to RCTs, update
systematic reviews, decrease possibility of duplication of studies
amongst the various groups and to be a part of comprehensive
library of all systematic reviews within the area [62,72]. Various
credible databases like Cochrane, PsycInfo, Embase and PubMed

were searched using pertinent keywords and their thesaurus
terminologies to extract relevant articles related to the research
subject. Both observation studies and studies based on experimental
designs like quasi-experimental studies and Randomised
Controlled Trials (RCT) evaluating the importance of simulation
training for neonatal resuscitation was included. According to
Kinser, et al. [73], control group helps in clear identification and
differentiation of the impact on pertinent variable as a result of
the intervention. Hence, studies that did not have a control group
were excluded. Finally, the study included four studies, out of
which three were RCT and one was non-RCT. All the included
studies assessed the impact of simulation training with respect to
neonatal resuscitation. The included participants were residents,
nursing staff and medical students. The outcomes were measured
based on the participants’ performance during simulation setting,
confidence in controlling a resuscitation situation and the skills
gained.

RCTs

This study includes three RCTs [53-55], which is significant
as RCTs are considered the gold standard for clinical trials as
they validate the authenticity of the objective by mediating any
limitation of systematic review like bias [74]. Conventionally,
acquisition of skill related to neonatal resuscitation has been
traditionally promoted by means of low fidelity mannequins.
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However, all the three RCTs examined the impact of simulation
training on the neonatal resuscitation skills of participants by using
high-fidelity simulation training. Unlike the systematic review by
Rakshabhuvankar, et al. [50], which yielded mixed results, all the
three RCT’s gave a clear answer to their research question. The
study by Nimbalkar, et al. [54] aimed to compare the retention and
acquisition of neonatal resuscitation skills, especially technical
and cognitive skills based on the usage of high-fidelity and low
fidelity simulation training. The primary research study by
Lee, et al. [53] aimed to compare the effectiveness of neonatal
resuscitation training based on simulation intervention with the
contemporary emergency course for students. The research study
by Curran, et al. [55] focuses on understanding whether the
efficacy of a computerized simulator technique (ANAKIN) used to
enhance the skills and confidence levels is sustained or decreases
once the preliminary training sessions are over. The three RCTs
are compared with respect to their different characteristics in the
following sections:

Randomisation Process

There were three studies that used RCTs, and hence the key
aspects of an RCT will be discussed collectively. Parahoo, [60]
asserts that an RCT should include robust randomisation processes.
Conforming to this aspect, the researchers of the three RCTs ensured
that there was no selection bias during selecting participants as
well as during allocation of a participant to either the control or
experimental group, which added to the strength of their findings. In
contrast, the appraisal of the study by Rakshabhuvankar, et al. [50]
and Mohammed, et al. [52] revealed that both these studies lacked
the key element of randomisation, which probably weakened the
quality of evidence provided. Nimbalkar, et al. [54] made use of
WinPepi software operated by a statistician blinded to the study
to divide 101 undergraduate nursing students into low fidelity and
high fidelity groups. Blinding ensures that the final outcomes are
not influenced by any confounding factors and that the measured
results can be more confidently attributed to the employed
intervention [75]. Lee, et al. [53] made use of block randomisation
technique, which was done with the help of random-number
generator software to divide 27 participants who were 2", 3™ and
4™ year students into equal numbers depending on their training
level. Curran, et al. [55] also ensured that the participants (60
students studying third year medicine) were assigned using block
randomisation to the two groups. It is acknowledged by Lachin,
et al. [76] that the block randomisation method helps to ensure
equal sample size. Thus, both Lee, et al. [53] and Curran, et al. [55]
employed block randomisation to facilitate enhanced control of the
balance. Besides eliminating selection bias, randomisation helped
to mediate the various kinds of confounding variables [77] and
ensured no prior knowledge regarding allocation, which otherwise
may have resulted in probable selection bias that may manipulate
the final results [78].

Bias Management

As discussed in the previous section, randomisation ensured
that there was no selection bias in selection of participants as
well as division of participants into the two groups in all the three
RCTs studies. However, blinding that aims to decrease chances
of ascertainment and performance bias after the randomisation
process [79] was followed in all the included RCTs, thereby
resulting in other kinds of bias. In the study by Nimbalkar, et al.
[54], non-blinding of the teachers who examined the students
could have resulted in performance bias. Performance bias
refers to disproportionate provision of treatment other than the
treatment being evaluated [80]. Hence, this may have resulted
in differential treatment of the groups by the evaluators resulting
in biased estimation of the effect of intervention. On the other
hand, to eliminate any kind of bias in the study by Lee, et al. [53]
the evaluations were recorded and assessed by an independent
team of two instructors from the NRP (Neonatal Resuscitation
Program) who were knowingly kept blinded regarding the details
of the research study. Hence, any chance of performance bias was
eliminated in the study by Lee, et al. [53]. In Curran, et al. [SS]RCT,
the evaluator was connected through a network link to the manikin
simulator and received data from the instrumented manikin on a
personal computer that showed the user’s performance. Thus, as
the evaluator was blinded to the user and evaluation was based
completely on the report generated through a connected computer,
there was no chance of any kind of performance bias [81].

Interventions Used

An intervention can be considered as a set of strategies
that aim to generate specific modifications amongst a group
of individual’s representative of a specific population [60]. As
evident in the included RCTs, interventions can comprise of
educational programmes or sessions. Nimbalkar, et al. [54] divided
the participants into SimNewB or Resusci® Baby Basic for the
duration of three days. SimNewB, designed by Laerdal and the
American Academy of Pediatrics (AAP) and launched in 2009, is
a high fidelity simulator that helps to train neonatal skills through
two-way interaction and aims to fulfil the training conditions of
the NRP. The training in the RCT of Nimbalkar, et al. [54] was
provided by five accredited and experienced nursing tutors. Even
though both groups received the same lectures, their training
was conducted on different kinds of mannequins. This enabled
the comparison of educational outcomes between high-fidelity
and low-fidelity simulation training, based on which decisions
can be taken regarding the feasibility of introducing high-fidelity
simulation training in nursing education, especially in countries
experiencing resource challenges. Inthe RCT by Lee, etal. [53], EM
course was used for the control group comprising of 15 members.
The experimental group comprising of 12 members underwent
an educational intervention that included skills station, medical
simulation as well as didactics regarding neonatal resuscitation.
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The RCT by Curran, et al. [55] exposed the participants to the
computerised ANAKIN system at four months and then eight
months after being trained for neonatal resuscitation. ANAKIN
comprises of a manikin simulator having a computer-linked
evaluation programme as well as a video-conferencing system.
The manikin provides clinical health feedback to trainees and may
be remotely controlled through a network link by an examiner
who can evaluate the performance of the user. An important aspect
with respect to interventions used is that the difference in the
educational techniques can be a significant confounding variable
that could well have influenced the educational outcomes in each
of the three studies [82]. Although all three RCTs used different
interventions, their outcomes were related to the critical outcome
outlined using the Grade approach, which upgraded the quality
of evidence with respect to this review’s objective. Overall, after
assessing the three RCTs using GRADE, the quality of all the three
RCTs was assessed to be high.

Generalisability of Results and Replicability of the Study

Assessment of generalisability is significant to comprehend
the extent to which a study’s outcomes are applicable to another
situation similar to the original one in terms of people, place, time
or other relevant social context [83]. All three RCTs studied the
impact of simulation training using a sample population different
to that of the current review objective (First-year nursing students).
Nimbalkar, et al. [54] used final year medical students, Lee, et
al. [53] used EM (Emergency medicine) residents and Curran,
et al. [55] used 3™ year medical students as participants. In spite
of having participants belonging to healthcare fields other than
nursing, the results of these three studies are equally valid for this
review and can be applied to nursing students. This is because all
of the studies focussed specifically on enhancement of neonatal
resuscitation skills with the help of simulation training, which
constitutes an important part of the research objective. The only
limitation observed with respect to generalisability of the results
of Lee, et al. [53] and Curran, et al. [55] appears to be their modest
sample size. Sample size does not pose an issue for Nimbalkar, et
al. [54] study as it has a sample size of 101, which is considerable
for these kinds of studies. Such an understanding of the sample size
is important to interpret the relevance of the findings to reflective
in the whole population [60]. All three studies have described the
sampling technique, method of allocation, process of conducting
the experiment as well as the method employed for data analysis
in sufficient detail.

Case Study Design

‘Putting it together’: Unfolding Case Studies and High-Fidelity
Simulation in the First- year of an Undergraduate Nursing
Curriculum [51]

Case studies are thorough investigations of one individual
or a small number of individuals, which the researchers attempt

to analyse and understand aspects that are essential to the
history, development, or circumstances of the sample [84]. This
kind of research can help in simulation because it focuses on
understanding why an individual think, behaves, or develops in
a simulation experience [84]. The popularity and reliability of
simulation as an effective teaching tool in nursing education has
increased considerably. Mill, et al. [51] investigated the extent to
which simulation training finds acceptance amongst students. The
case study, published in the journal Nurse Education in Practice,
evaluated the level of satisfaction amongst first-year undergraduate
nursing students when using a high-fidelity simulated environment
for teaching clinical skills. The case study was based on four to
six hours of simulation sessions. This method was appropriate
as it enabled the researcher to obtain a complete in-depth insight
regarding the research problem and facilitated description,
comprehension and explanation of the research problem related
to enhancement in resuscitation skills in nursing students due to
high-fidelity simulation training [85]. A total of 47 students in
the first year of Bachelor of Nursing Science, two standardised
patients and three academic personnel were included in the study
in order to obtain feedback about simulation training from different
perspectives. The study collected both qualitative and quantitative
data. Validated Quantitative tools, namely the Simulation Design
Scale, Student Satisfaction and Self-confidence in Learning and
Education Practices Questionnaire, developed by Jeftries, et al.
[86], and certified by the National League for Nursing, were used
to collect feedback from students. A qualitative inquiry is often by
individual words and actions, thus the most useful way to gather
like these data is audio recording [60]. Qualitative interviews gave
an insight into the learning experience of academics and students.
The limitation of the study as well as that of the setting is discussed
and required justifications are given. One of the key limitations
of this study was the absence of control group, which could have
been previous year students who did not get an opportunity to
practice on high-fidelity manikins. According to Polit, et al. [84]
the absence of reliable baseline data that could have been provided
by a control group impacts the reliability of the study’s findings.

Quasi -Experimental Study

The Effect of Simulation Training on Nurses and Intern
Nursing Students’ Skill, Confident and Satisfaction Regarding
Neonatal Resuscitation [52]

This research article, based on neonatal statistics of Egypt and
published in the Journal of Nursing and Health Science, aimed
to evaluate the impact of simulation training on the satisfaction,
confidence and skill of intern nursing students and nurses with
respect to neonatal resuscitation by means of a quasi-experimental
research design. This method was most appropriate for this
study as this study involved both nurses and intern nurses as
participants. It would not have been logical to randomly divide
them into experimental and control groups as both of them have
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different levels of experience and knowledge due to which random
assignment of either of them to one group could significantly
influence the final results [32]. The research involved interviewing
25 intern nursing students and 35 nurses working at the NICU of
Benha University using a structured questionnaire that contained
checklist related to neonatal resuscitation sourced from the
American Heart Association [1]. A Satisfaction and Confidence
Learning Scale was also used to assess the confidence level
after simulation training [87]. The results showed a higher level
of satisfaction and confidence in nurse’s students immediately
after training related to neonatal resuscitation. This study by
Mohammed, et al. [52] shows that simulation training enhances
the satisfaction, confidence and skills of intern nursing students
and nurses with respect to neonatal resuscitation and strongly
advocates the incorporation of simulation training into educational
programmes for nursing students.

Summary

This chapter has included the result of the identified study
based on the methodological quality assessment for included
studies. The six research studies included in this review supported
the inclusion of simulation training in nursing education to enhance
the skills, confidence and satisfaction of nurses.

Discussion

This chapter reviews and compares the existing research
on simulation in nursing education. According to McCallum,
[88] clinical skills development is a crucial aspect of nursing
education, and, as Peteani, [89] points out, simulation training
is one way of promoting this, since it offers nursing students the
valuable opportunity to learn practical skills in a secure setting. In
addition, simulation sessions also help to develop critical thinking
and problem-solving skills. In reviewing the literature, it became
apparent that improved self-confidence and greater satisfaction
with the training courses were two major outcomes of using
simulation in nursing education. These themes are explored in
more detail below.

Improved Self-Confidence

The first major theme emerging from the literature on
simulation in nursing education was improved self-confidence in
clinical skills and competence. Self-confidence to be a separate
skill that can be trained by continued practice and which empowers
the learner to face challenges and solve problems.

Rakshabhuvankar, et al. [50] and Mohammed, et al. [52]
have demonstrated that simulation training promotes the self-
confidence, skills performance and the overall satisfaction of
nursing students in the particular context of neonatal resuscitation
education. This is significant, because, according to Goldenberg,
et al. [90], self-confidence plays an important role in how students
perceive the success of their clinical practice, and it influences

their ability to fulfil their responsibilities once they begin working
with patients. Similarly, Jhuma, et al. [91] showed that the skills
score of nursing students increased by almost 84% after simulation
training. Weaver, [92] and Lambton, et al. [93] also observe
that students are significantly more self-confident as a result of
simulation practice, which reflects the effectiveness of this safe
training environment. These findings are further confirmed by
El Sayed, et al. [94], who report that nursing students showed
a significant increase (54% from zero) in confidence levels
immediately after the simulation training. Moreover, Maurya, [95]
asserts that regular feedback provided to nurses during simulation
training helps in further developing their self-confidence.

Studies by Curran, et al. [55] and Mills, et al. [S1], located
in this review, suggest that the use of standardised patients and
simulation-based learning are effective teaching techniques for
nursing students. According to Mills, et al. [51], self-confidence is
improved through simulation, which, in their research, was often
practised with standardised patients. This provides a much more
interactive learning environment for students than their initial
learning experiences with manikins, and enables them to transition
safely towards practising their skills with real patients. The
enhanced learning which occurs during experiential training was
conceptualised in Kolb, [96] experiential learning theory, which
proposes that learning takes place over the four stages of direct
experience, reflective observation, abstract conceptualisation and
further experimentation. The use of standardised patients can help
nursing students to enhance their communication skills, since
learning with manikins by-passes the human elements of empathy
and communication which are present in real-life situations.
This finding is endorsed by Bokken, et al. [97] and McGovern,
et al. [98] who confirm that teaching sessions with standardised
patients provides a secure clinical setting in which confidence and
communication skills are enhanced. This aspect is of course highly
relevant to future real-life interaction with patients.

Other researchers have recommended the use of high-
fidelity manikins [99-101], since this is a valuable way of teaching
skills involving more invasive methods like the nasal intubation
and IV cannulation. Moreover, Zull, [102] believes that this kind
of high-fidelity simulation creates greater neuronal connections
in the learner’s brain due to the active participation of the motor
cortex, as a result of which there is an increase in knowledge level
and better skills performance. Peteani, [89] believes that greater
knowledge and improved performance both lead to higher self-
confidence in students, and this is especially important for first-
year students, who have limited opportunities to practise with real
patients. Simulation training is often the best way of familiarising
students with new skills and techniques in a controlled, low
stress, but very practical environment. Simulation training can
be looked at in terms of Bloom’s three domains [103]. In the
cognitive domain, it helps students to analyse and understand
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knowledge relevant to neonatal resuscitation. In the affective
domain, simulation can provide students with various scenarios
of neonatal resuscitation, and in the psychomotor domain, they
are able to develop the essential skills and techniques for neonatal
resuscitation. However, it is worth noting that simulation training
is not a true substitute for real-life patient care. Each situation with
areal patient presents its own challenges for students and qualified
nurses alike. Furthermore, simulators are expensive and require
high maintenance.

The study by Curran, et al. [55] have demonstrated a significant rise
in student self-confidence after training with the ANAKIN system,
which combines an instrumented manikin simulator, computer-
based assessment and high-bandwidth videoconferencing. Curran,
et al. [55] also found that students were much more confident in
performing neonatal resuscitation techniques after being taught
using the ANAKIN system. Similar findings were reported by
Bokken, et al. [96] and McGovern, et al. [97], who assert that
ANAKIN provides a secure clinical setting in which confidence
and communication skills are enhanced. These qualities and
abilities are essential to newly-qualified nurses as they begin
to interact with patients in real-life situations. According to the
theory of self-confidence, individuals who are more self-confident
are more likely to be able to overcome challenges and to deal
intelligently with failure [104]. A number of other studies have
shown that simulation training in nursing education results in
greater self-confidence and satisfaction; these two outcomes are
closely linked [105,106].

Enhanced Satisfaction

The second major theme emerging from the literature on
simulation in nursing education was enhanced satisfaction with
training courses. Satisfaction can be defined as a state of mind
that results when goals are achieved, and assessing levels of
student satisfaction can be very useful when developing effective
educational programmes [107]. According to Kim, et al. [108],
satisfaction has a generally positive effect on the intention to learn.
Jeffries, et al. [85] used the Jeffries model to measure student
satisfaction and showed that those participants who were taught
using simulation techniques developed better critical thinking
and solving problem skills. The Jeffries model is a simulation
Design Scale which can measure the level of satisfaction and self-
confidence in learning and education practices [86].

In the same way, research by Mohammed, et al. [52] using
randomised control trials found that nursing student satisfaction
increased immediately after simulation training. Similar results
have also been reported by Agha, et al. [109] and Roh, et al. [110],
who noticed higher satisfaction and confidence levels as a result
of simulation training, as well as a positive correlation between
the skills, satisfaction and confidence of nursing students. Amin,
et al. [111] reasoned that since simulation training enhances

participants’ perception of their skills, it should result in an increase
in their overall confidence. In fact, students who were assessed
after using the ANAKIN system expressed higher satisfaction
with the use of technology in their education, and, as Gordon,
et al. [112] suggest, this higher satisfaction level may be due to
learners being able to practice their skills without presenting risk
to real patients. Additionally, students considered ANAKIN to be a
creative learning process which facilitated better understanding of
the intricacies involved in neonatal resuscitation, and which could
help them deal better with emergencies in real practice. According
to Nayak, [113], using a small sample is tempting, but may well
be a waste of time and money as the results are likely to be
inconclusive. Researchers tend to choose a small sample arbitrarily
based on convenience, available resources and time limitations;
however, the results will not be sufficiently generalisable as to be
of any practical use [113].

The pedagogic approach to satisfaction comes from the
motivational theory of Keller [114]. Satisfaction occurs when the
learner feels that the skills learned in simulation training are useful
and beneficial to future practice in real settings. According to
Chang, et al. [115], student satisfaction is an important component
of skills acquisition. Students are considered to be satisfied if
they feel that the lesson has met their needs and expectations.
Satisfaction can motivate students to put more effort into learning,
increase positive attitudes towards lessons, and increase the
likelihood of further course attendance in future.

Summary

Although a number of studies document the effect of
simulation training in resuscitation, very few focus particularly
on neonatal resuscitation. The six reviewed research articles are
supportive of simulation training in general nursing education.
An analysis of these articles concludes that simulation training
increases confidence, competence and satisfaction, and has a
positive impact on the resuscitation skills of first year nursing
students.

Conclusion and Recommendations
Conclusion

The aim of this review was to identify whether first-year
nursing students can improve their neonatal resuscitation skills by
the use of simulation in training. Undoubtedly, effective neonatal
resuscitation can help to prevent a significant number of neonatal
deaths [53], and in theory, practical sessions using simulation
techniques may prepare students to face the challenges of working
with real patients. The existing research suggests that simulation is
an effective tool in nursing education. It has been found to enhance
behavioural and communication skills and allows students to perfect
clinical skills that are crucial to successful practice. Out of the
reviewed research articles, six support the inclusion of simulation
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training in the curriculum for nursing students, since this technique
can lead to better practical skills, more self-confidence and greater
satisfaction with education. However, simulation training calls
for huge financial investment and therefore it is essential that new
methods are researched to make it more cost effective for nursing
institutions. The review provides evidence for the health education
policy-makers that simulation training is a valuable method of
increasing the self-confidence and practical skills of nursing
students learning neonatal resuscitation techniques. In the long
term, it is expected that using simulation in nursing education will
help to reduce the mortality rate among neonatals.

Recommendations for Education

Based on the reviewed studies, the following recommendations
have been developed for policy and decision makers in nursing
education.

* Nursing students who are in close contact with new-borns should
be provided with adequate simulated training on a regular basis by
creating a schedule that suits everyone.

Simulated training sessions should include assessment and
feedback on performance to reinforce the skills acquired from
training.

* Classroom resources should be planned efficiently to incorporate
simulation training in a cost-effective manner.

* A high level of proficiency in neonatal resuscitation is significant
for improving outcomes, and therefore training workshops that
include innovative training techniques should be arranged [116].

Recommendation of Methodology

The use of technology is highly recommended in nursing
training to help prepare students to deal with a wide variety
of situations. Computerised simulation training will give a
more realistic and thorough real-life experience of neonatal
resuscitation. The use of systems like ANAKIN can help in skills
and evaluation training and is a more cost-efficient method as
compared to direct methods, especially when training is to be
provided in remote areas where the rate of neonatal death is high
[56]. Manikin training also offers students a valuable opportunity
to practice neonatal resuscitation skills on their own, particularly
in rural areas. Feedback regarding resuscitation performance can
be provided by instructors located in remote areas [56]. Once the
students have begun to learn by practicing with manikins, similar
clinical settings should be provided using high-fidelity manikins
or standardised patients. This provides the opportunity to practice
on real patients in a cost-effective manner and further enhances
students’ clinical and communication skills.

Recommendations for Future Research

The following suggestion is formulated as a SMART

goal, i.e. specific, measurable, achievable, realistic, and time-
limited [117]. Conducting further research on the effects of
using simulations in neonatal resuscitation training for first-year
nursing students in Saudi Arabia would address a research gap
as there is little or no information about this specific area. The
effects of this type of educational resource should be measured by
assessing self-confidence, satisfaction, and skills after a number of
controlled sessions. Future research should include a larger sample
of students from a number of different training facilities in order
to be able to generalise the findings to wider application. More
robust research should be designed for future research in order to
optimally measure the impact of simulation.
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