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Abstract

Background: Simulation-teaching methods make it easier for esttsl to learn urinary catheterization skills,
which may present a number of issues.

Methods: This mixed-methods systematic review was condutdeskamine the effectiveness of High-Fidelity
Simulation (HFS) methods on teaching urinary cattization skills to nursing students.

Results: This study revealed nursing students' experientesing HFS methods. Four studies were included,
which had been conducted as quantitative stude®)(mnd mixed-methods studies (n=2). HFS methsiwgwa
reactive and realistic environment are useful ivetfaping students’ urinary catheterization skiits;luding their
practical abilities and competence, as well as aving their self-confidence and ability to commuate
Conclusion: The effect of HFS on students’ experiences ofarmircatheterization was highly positive. In this
regard, it is recommended that HFS methods be tasgdin and maintain these skills. Further reseaothd be
carried out with larger sample groups.

Keywords: urinary catheterization; simulation; nursing edigrgtnursing students

Introduction education and the skills than need to be

Gaining and maintaining cognitive, affectivedemonStrated in_professional life (Brown,

: - 019). Kavanagh and Szweda (2017)

and psychomotor skills are important fo?
nursing students since nursing science {gported that only 2.3% of 'newly gr'aduated
nurses carry out their nursing practices to a

largely skilkbased and practice-oriented, moetent ievel. In fact. sin tudents m
experienced and qualified nurse educatordMpPetent level. act, since students may
ly have limited chances to practice their

gteur:je;r?tllsy t(e;dgr:iégiseailgllsHaljrsn:: glghtz'[(())ltgrg ills during their education, they may have

Eyikara and Baykara, 2017, George, 2019 iffi_culty performing their _duties sa_fely
However, there is a still deficit betweerp N9 the first year of their professional
theoretical knowledge learned in nursin@ves (Butt et al., 2018).
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Additionally, many nursing students relyand competence (Murphy and Janisse, 2017,
solely on their memories to integrate theiwWalters et al., 2017).
theoretical knowledge and skills to practicesIrhese

even though they affected negatively to IearQducators and students to teach and learn
actively (Gonzalez and Sole, 2014). Nursfhese skills in a controlled and stress-free

educators who are aware of the_se ISSUERvironment with no possiblity of harm to a
generally attempt to teach the required SkIIIEatient while closely resembling real-life

learning methods allow nursing

to nursing students using different learnin ituations; clinical decisions can be made and
methodg and teaching environments, and %servedywith no risk and a low level of
do so in a way that ef‘ab'es student_s ta?nxiety (Jacobs et al., 2020). Through HFS,
competently t.ransfer their knowledge Irltc2students have greater opportunities to learn
practice (Terzioglu et al., 2016). how to apply their knowledge by watching
Urinary catheterization skills are generally\and undertaking practical demonstrations
teached early in nursing curriculum, althougRJarvill et al., 2018).

they can be hard for novice nursing StUdenﬁowever,

to learn. They are also one of the nursin mpetence has been well studied by

practices with the highest rate of medic esearchers, more research is still needed into

errors due to breaching in CatheterizatioH1e effectiveness of HFS methods on the

technique. Poor catheterization skills ar . : . )
cause of health problems such as Cathetérﬁq;gitg)m of nursing skills (Lejonqvist et

associated Urinary Tract Infections (CaUT]),
trauma of the urethra, and other issues fhe number of studies specifically about the
addition to the existing illness; they alseffects of HFS methods on urinary
contribute towards increasing incrementagatheterization is even more limited. This
costs for hospitals (Gonzalez and Sole, 2018tudy thus aimed to address the impact of
Lengetti et al., 2018). HFS methods on nursing students’ learning

. . . ) of urinary catheterization skills.
Urinary insertion requires deep knowledge, y

basic skills, and the maintenance of alethod

asep_tic technique during the impleman'tatiorgswdy Objective

and is thus one of the hardest practices in ) )

nursing (Gonzalez and Sole, 2014, @ZtUthe_Preferred Reporting Itemg for Systematic
and Ding, 2014). In nursing education, HighRReview —and  Meta-Analysis  Protocols

Fidelity Simulation (HFS) methods are use§PRISMA-P) statement consisting of a 17-
to enable students to gain urinaryf€m checklist was used to prepare and report
catheterization skills, as they are for othdhe results of this study (Moher et al., 2015).

psychomotor skills, and to allow them torhe objective of this review was to identify
become competent in practicing themind synthesize the evidence on the
(Gonzalez and Sole, 2014). effectiveness of using HFS methods to teach

Simulation-based technologies have bedffinary catheterization skills to nursing
more widely used as teaching methods ifudents. The research questions were as
recent years as educators’ interest in tH@llowing;

concept of clinical competence has continqu)) What were the procedures for using HFS
to grow (Aldridge, 2017). Using simulationsmethods?

provides an opportunity for students t

although the concept of clinical

combine their nursing knowledge and skill ) What was the i,mpact_ Of HFS methoc_js on
nursing students’experiences of urinary

while increasing their motivation to learn, heterization?
their ability to identify and correct mistakes catheterization’
and developing their professional autonomy
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c) What were the factors affecting theSearch strategy

outcomes of using HFS methods? The databases of PubMed, CINAHL, Scopus,
Eligibility Criteria Cochrane Library and Web of Science

First, the characterics of the studies to b%rchl\_/es were _s_e_archgd _to access studies
included in this systematic review Weréneetlng the eligibility criteriaOther sources,

delimited based on PICOstudy design, fSUCh as Google Scholar, were searched
publication status, language and year. independently by the researchers to access
’ other free text articles.

(1) Population-P: Nursing students ageOIThe search was conducted systematically

>18 years; : .

y _ _ using MesH terms, other literature
(2) Interventions-1: HFS methods to gain andkeywords, and Boolean operators: (“urinary
maintain urinary catheterization skills; catheterization,” OR “ureteral
(3) Comparators-C: Another simulation Catheterization” OR “urethral

(low-fidelity, virtual simulation methods, catheterization” OR “foley catheterization”

etc.) and educational methods (e-IearningR “intermittent urethral catheterization”

peer education methods, etc.), one group preR ‘urinary  insertion*’y  AND
post comparison: ("simulation" OR “simulation training”OR

o “high fidelity simulation training™ AND
(4) Outcomes-O: Objective measure of \nyrsing” OR “nursing student” OR

urinary catheterization skills’ and factors‘nursesn)a AND combinations of these
affecting HFS methods; and wordd-3.

(5) Swudy designssS Quantitative and gegrch selection

gualitative studies, or mixed-method studies

that were peer-reviewed research studied!! the resulting articles were uploaded to
The remaining eligibility criteria were; ENdnote database after they had been

publication of the peer-reviewed articles agxamined by the reviewers. All irrelevant
full-text in English. In addition to, the otheraticles and duplicates were removed from

criteria was that publications were publishefiS database.

between January 2000 and August 2020 weTie researchers examined the remaining
included to this review study since it wasyrticles independently according to the
stated that the oldest studies found were frogligibility criteria. At this stage the reviewers
2001 (Solnick and Weiss, 2007). agreed on which studies would be included in
The exclusion criteria were the systematic review. All the included and
excluded studies are summarized in

(1) P: students were < 18 years old Ojccordance with the PRISMA standards.
graduated nurses; ) )

, ) ~Quality appraisal methods
(2) I: another simulation or other educational

methods focusing on different nursing issue€ Studies” methodological quality and risk
and skills: of bias for randomized and non-randomized

_ ) experimental studies (n=1) were assessed

excluded; (4)O: outcome indicators and cyitical Appraisal Checklist for Randomized

skills (5) S they were abstracts, editorialsgtydies. For quality of mixed-methods
protocols, theses or dissertations, commendggies (n=2), each substudy based on

or literature reviews without original dataqualitative and quantitative methods was
(Table 1). appraised separately using the JBI Critical
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Appraisal Checklist for Randomizedanalysis of the mixed evidence to be
Controlled Trials, or Quasi-Experimentalconducted (Hong et al., 2017, Pluye and
Studies, or Qualitative Research (Lockwoo#iong, 2014).

et al., 2020, Tufanaru et al., 2020). Therhe findings were categorised into three

assessment process was conducted by tw{%\in themes and six sibemes based on the

reviewers as follows: literature reviewed as follows: (1) simulation
(1) first, each study was appraisegrocedures (characteristics of simulators and
independently by each reviewer; characteristics of simulated environments);

(2) second, the Kappa value was assessed(%t HFS !mpagt (postlrt:ve ¢ ?nd n(?fgattllve
measure the consistency of the two reviewefs! comes); and (c) the factors affecting

using the SPSS 22.0 program (SPSS |BNpUtcomes (barriers to and facilitators of
Turkey: ' simulation methods).

(3) the reviewers’ assessments werJ(:eeeSUItS
compared, and a higher Kappa valueCharacteristics of the participants and the
indicating strong consistency between thstudies included

reviewers, was found (.932); and The characteristics of the studies included are

(4) finally, a discussion was held to establispresented in Table 2. The four studies were
a consensus. To prevent publication biasarried out with undergraduate nursing
each of the studies was assessed with regatddents (n=148), and had sample sizes
to identifying overlapping data betweenvarying from 19 to 62 participants, composed
substudies; however, none of the dataf freshmen (n=39), juniors (n= 27), and
appeared to be repeated. Using the JBeéniors/final year students (n= 82). The
Critical Appraisal Tools, studies werestudies were published between 2008 and
included based on their methodologica?020 and conducted in the USA (n = 3; 75%)
quality. Given the paucity of research in thignd Australia (n = 1; 25%). Of the studies
area, all relevant studies which met thacluded, one was a randomized-controlled
eligibility criteria were included. trial (Grady et al., 2008), one was a pre- and
post-test study (Kiernan and Olsen, 2020),
and two were mixed-method studies (Frost
A meta-analysis was not performed due tand Delaney, 2019, Johnson et al., 2020).
the heterogeneity of studies’ methodsThe duration of the studies was between
including their aims and designs, the datgpproximately seven and 21 weeks (Table 2).
collection tools, their outcomes, etc. (In: .

Higgins et al., 2019). The characteristics Olr:_ducatlon methods

the studies included were, howeverThree studies were conducted to train
synthesized and presented in line with thetudents in urinary catheterization skills
PICO. within the scope of the courses and
a{%racticums in the routine education

used in this systematic review to synthesiz urriculum  (Kieman and Olsen, 2020,
independently the results of qualitative,Ohrlson etal., 2020, Grady et al., 2008).
guantitative, and mixed-method studies. I®n the other hand, Frost and Delaney (2019)
mixed-methods systemic reviews with two oprovided information to develop students’
more study questions, this synthesis metha@dready existing urinary catheterization skills
is the most commonly used (Hong et alin clinical workshops. Although the
2017). It enables all types of studieseducators who provided the simulation
methods and findings to be transferred inteducation were not clearly defined in one
qualitative findings, to be presented irstudy (Grady et al., 2008), it was stated in the
narrative form, and for complementaryother three studies that the educators were an

Data Synthesis

Convergent synthesis for parallel results w.
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faculty member (Kiernan and Olsen, 2020practice lasted approximately 28 minutes,
an expert educator (Frost and Delaneyith a minimum of 15 minutes (Johnson et
2019), and the researcher (Johnson et al,, 2020) and a maximum of 35 minutes
2020). However, none of studies clearlyKiernan and Olsen, 2020). Two observers
described the characteristics of the educatosissessed the students’ performances in three
(Table 2). of the studies (Grady et al., 2008, Johnson et
In three studies, the educators firs?l" 2020, Kiernan and Olsen, 2020), while

demonstrated urinary catheterization to th ne observer assessed their performance in
students and then all the students (Grady e'EOSt and Delaney (2019) study.

al., 2008, Kiernan and Olsen, 2020) or somidowever, the inter-rater reliabilities of the
groups of students (Johnson et al.,, 202@pservers’ assessments were not determined
practiced this skill under the guidance oin two of the studies (Frost and Delaney,
their educators using the procedures they ha@19, Kiernan and Olsen, 2020). In two
just been shown. In one study, this skill wastudies, videos were recorded to assess all the
not taught or demonstrated since thstudents' performance, and to use them in
researchers included final year students wtdebriefing sessions (Kiernan and Olsen,
had previously learned how to perfornr2020), or to for the second examiner to re-
urinary catheteterization via low-fidelity mark (Johnson et al., 2020). Frost and
simulation education (Frost and DelaneyDelaney (2019) recorded audio from the
2019). Addionally, none of the researctiocus-group interviews to analyze
papers specified how long the class teachirggalitatively.

these procedures lasted. Debriefing sessions were conducted in two

Characteristics of the simulations and the studies to facilitate students' learning and
comparisions practice, and to allow them to self-assess
HFS methods were used in the interventio |?ernan 28‘19 Olie?]' 2020,t Fr|05t 20a2n(§j
groups: a mannequin with realistic anatom claney, ).' ohnson €t al. ( ) )

onducted semistructured interviews with

and clinical functionality (Grady et al., .
2008), deliberate practice combined Witrlihe students to ask them about their

scenarios providing highly realistic ancperce’ptlons.of. the simulation as a part of
interactive learning experiences to improvétUdys qualitative procedures.

skills (Johnson et al., 2020, Kiernan andhese were similar to debriefing sessions,
Olsen, 2020), and a Mask-Ed simulatiomlthough the reserachers did not state clearly
technique portraying a realistic character nahat debriefing sessions were conductéalf
recognized by students (Frost and Delanegf the students from each group was
2019). interviewed at the same time to ask about

_their experience of the using a planned
For the control groupsne study used a low simulation (Table 2).

fidelity mannequin (Grady et al., 2008) while
one had no intervention (Johnson et alEffects of HFS

2.020)' thT wo StUdf[?tS t_had ncihcgntroltllgrogp%e effects of HFS are presented in Table 2.
since heir quantitative methods Utilized &,q subjective outcomes (caring for a person,

one-group pre-and post-test design (Kiemamtimate care and communication (Frost and
and Olsen, 2020, Frost and Delaney, 2019)'Delaney, 2019), clinical cor(npetence

A pre-brief session about learning objective&iernan and Olsen, 2020, Johnson et al.,
and simulation sessions was provided t8020), attitudes about the simulator-based
students only by Frost and Delaney (2019%kill training and self-assessment of
In all the studies, all the students performeplerformance (Grady et al., 2008), and
urinary insertion. Each sessions of skillperceptions of peer-to-peer practice

www.inter national jour nal ofcaringsciences.org



International Journal of Caring Sciences May-August 2022 Volume 15 | Issue 2| Page 1223

combined with HFS (Johnson et al., 2020)esults for only one group. They reported that
were assessed by synthesizing the responséisdents’ confidence increased and they
from the audio recordings of the focus-groupecame more competent in performing
interviews (Frost and Delaney, 2019), or arinary catheterization when they had
semistructured interview (Johnson et alparticipated in a HFS (Frost and Delaney,
2020), or self-rating instruments (Self-Repor2019, Johnson et al., 2020).

Qggstlonnalres (Grady et al., .2008.) anﬂccording to the qualitative results of Frost
Clinical Competence Questionnaire (Klernarénd Delaney (2019), the students stated that
and Olsen, 2020)). the simulation developed their ability to
On the other hand, the objective outcomesorrectly identify the anatomical structure of
(confidence (Frost and Delaney, 2019) anfémales, and replicated a clinically realistic
performance (Johnson et al., 2020, Grady ekperience by challenging their ability to
al., 2008)) were assessed through objectivemmunicate and perform the skill at the
instruments such as checklists (Grady et asame time, as when caring for a real person
2008, Johnson et al.,, 2020) or a 5-poir(Frost and Delaney, 2019). Johnson et al.
Likert scale (Frost and Delaney, 2019) witl{2020) also reported that students performing
which an observer directly rated the studentsirinary catheter insertion during HFS
performances. scenarios made progress in retaining their

However, the validity of the data tools wer&ompetency in this skill after 21 weeks.

not assessed in two studies (Johnson et allowever, some students reported that they
2020, Frost and Delaney, 2019). felt stressed and under pressaiee to the

One study that compared two groups 0questions of the simulated patient and the
fime limit imposed on performing the

students included randomized participants 1 "
both the intervention and control groups. isertion.
this study, students demonstrated bett€actors affecting outcomes

p?rformaf.‘ce on urinary catheter _ins_ertiorlh all the studies, the HFS was the most
with h'.gh'f'd.el.'ty ; Itlhar] IOWEC'C:?lr']ty important factor affecting the outcomes
[na_n_nequm t_ralnln% Og owing 13 half- Ol related to urinary catheterization (Grady et
raining sessionsp&0.05). al., 2008, Kiernan and Olsen, 2020, Johnson
Additionally, students reported that they hadt al., 2020, Frost and Delaney, 2019).
more positive attitudes toward the highProviding a more realistic care environment
fidelity mannequin [<0.05), since they as well as an actual patient and receiving
thought it provided a more realisticimmediate feedback during HFS contributed
environment and responsiveness (Grady & an increase in both students’ confidence
al., 2008). (Frost and Delaney, 2019) and their
dsuccessful performance (Frost and Delaney,

senior nursing students in high-fidelity2019’ Grady et al., 2008). G’rady et al. (2008)
simulation scenarios, which measure&eported that male studen'gs_ performance and
urinary  catheter i n sertion and  car ttitudes were more positively affected by

competence based on a pre- and post-t 'gh-fidelity mannequin technology than

self-assesment, juniors reported a decrease irq:jale sttugentts. On trt1e dOttT’]ert hand,_tln_ one
skills or no improvement, whereas senior udy, studenis reporte at - peer-o-peer

had a significant upward trend (Kiernan an ellbergte practice combined -with HFS
Olsen, 2020). scenarios helped them to feel comfortable

_ _ and relax, while also providing an
The two studies conducted as mlxed-methO@]‘gportunity for reflection (Johnson et al.,
studies included qualitative and quantitative020).

In one single-group study of junior an
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Table 1. Inclusion criteria based on PICOS framewdk

PICOS

Inclusion criteria

Exclusion criteria

Population (P)

Nursing students aged >18

years

Students were < 18 years old
Qualified nurse

Interventions (1)

High-fidelity simulation
methods to gain and mainta
urinary catheterization skills

in

Other simulation methods
focused on other nursing issues
and skills
Other  educational  methods
focused on other nursing issues
and skill

Comparators (C)

Another simulation
educational methods/
group prepost comparisc

or

and-

e

Studies without a comparator
were not excluded

Outcomes (O)

Objective measure of urinal

Outcome indicators and factors

catheterization skills were not  about urinary
- The factors affecting high- catheterization
fidelity simulation methoc
Study designs (S) - Quantitative, gualitative— Abstracts, editorials, protocols,
studies or mixed-method theses and dissertations,

studies that are peer-reviewed

research studie

comments or literature reviews
without original dat
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Discussion stated that debriefing based on the clinical

The increasing popularity of HFS methods i|j1udgement model is effective for improving

nursing education provides opportunites fo(r:“m.cal competencies in qomplex cI|n|c_aI
effective  teaching of practice skillsS€tings such as palliative care units.
(psychomotor  skills) using realisticAdd't'ona”y’ Yeun et al. (2020) stated that

scenarios; they also aid in the learning 0§tudents viewing a video-recording of own
critical thinking (cognitive skills) and the per{grrganc? IS (?ne Qf the most |mpol£f[ﬁmt
ability to reflect on one’s experiencemf;a t(') SI or eilarnlng nur'smgth SKIIS
(affective skills) (Edward and Chukwuka,® _te_c Ilvteh'y k‘.'"s well-as engaging them in
2020, Hallin et al., 2016). chitical thinking .

Urinary catheterization is one of theFor the second question of this review, the
fundamental nursing skills that needs to b%bject![ve wafs to 'Elirg'fy and compare the
learnt prior to graduation. HFS methods offeflPac N on nhursing

required for learning and teaching the multi: . . . o .
d g g cluded in this study provided limited valid

dimensional nature of urinary catheterization
y vidence about the effect of HFS on the

skills (Cason et al., 2017). This systematig ; , . o
review was thus conducted to evaluate tH&'>'N9 students urinary. ca_lth_eterlzatlpn
skills. The reasons for this limited valid

role  of HFS on nursing students’ id .
development of these skills. evidence were-

For the first question of this review, the(l) some studies had low methodological

objective was to identify and compare thguality (Frost and Delaney, 2019, Johnson et

procedures used for the HFS. In this regar&!" 2020);

the time taken to assess the student®) the data collection tools were not
performance was approximately similar in alvalidated (Frost and Delaney, 2019, Johnson
the studies. On the other hand, a prebriefirg al., 2020);

session was conducted in only one st ¥3) the validity and inter-rater reliability of

(Frost and Delaney, 2019). In on,e study, Nfe observers’ assessments were not analyzed
observer assessed the students performar\é;@ernan and Olsen. 2020. Frost and

during the simulation (Frost and Delaney, .
2019) and no debriefing session Wagelaney, 2019);
conducted in two studies (Johnson et al4) some studies were conducted with small
2020, Grady et al., 2008). Kiernan and Olsegample sizes (Frost and Delaney, 2019,
(2020) recorded video of the students to us®hnson et al., 2020); and
in debriefing sessions. The Internationglsy treatment groups were not similar at the
Nursing Association for Clinical Simulation55ejine (Johnson et al., 2020).
and Learning (INACSL 2016a, 2016b) o . _

The limitations in the studies’

Standards Commitee recommendations fafathodological quality and the risk of bias
effective health care simulations are 10 (Iyere taken into account while interpreting
begin simulation-based experiences With @ejr results. Nevertheless, the findings of
prebriefing; (2) use more than one evaluatqpis review indicate that HFS did have an
for each participant, either directly observingstect on th the urinary catheterization skills
or watching a video recording (Committeesy the nursing students (Grady et al., 2008,

2016b); and (3) provide appropriate, t€amkrost and Delaney, 2019, Johnson et al.,
based structured debriefing and feedback 8820 Kiernan and Olsen, 2020).

appropriate for the goal of the simulation
(Committee, 2016a). Jeong and Choi (2017)
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The major themes in the research were thetlucation. In the light of these various
using HES improves students’ performancstudies, it can be said that HFS methods are
(Grady et al., 2008, Frost and Delaney, 2018kely to be most effective when they are
Johnson et al., 2020), confidence (Frost armbmbined with other educational techniques.
Delaney, 2019) and clinical competence. .. ..

(Kiernan and Olsen, 2020, Johnson et aﬁlmltanons

2020) in urinary catheterization. This isThere were several limitations to this study.
significant, because previous studies (BlufA meta-analysis was not conducted due to
et al., 2010, Sundler et al., 2015) have aldbe various study designs and the different
stated that using HFS improved nursingutcomes measured. The research questions
students’ self-confidence and levels ofvere confined to description and the results
competence. Similarly, D'Souza et al. (201@btained were interpreted with caution, since
stated that knowledge, performance, anenly a restricted number of published studies
confidence improved among nursing studentgere relevant to the research theme,
using HFS for nursing care in a critical car@specially in terms of randomized controlled
setting. trials.

In terms of the third objective, the systematith this regard, the quality of the evidence in
review found that students' genders (Grady #ie studies included cannot be verifidd.
al., 2008), having realistic experiences (Frogddition, since only studies found in five
and Delaney, 2019), and a combination ¢fatabases, and only studies published in
HFS with other education methods (peer-td=nglish between January 2000 and August
peer deliberate skill practice) (Johnson et aR020, were included in this systematic
2020), were the factors which affected théeview, some relevant articles might have
students’ urinary catheterization skills. In théeen missed.Three out of the four studies
literature, there is a gap in terms of the effegiresented the results of American students’
of gender on care practices taught througtxperiences of learning urinary
simulation methods. Several studies hawatheteterization and the results of this study
indicated that students learning differenthus cannot be generalized for students in
nursing care skills through HFS methods haether countries.

better scores for clinical performance thagnclusions

those in control groups (Agel and Ahmad, o )
2014, Ryoo et al., 2013). Urinary catheterization skills are of great

signficance; they also require the

This result was expected given that HFS cafjaintenance of sterility which is important
provide realistic physiological responses tg,, patient safety. However, since most

learners’  action ~in safe controlledsygent have only a restricted opportunity to
environments (Hallin et al., 2016). Similarly,,ractice before performing these skills in
Dennis et al. (2020) discuss the potential Qfinjcal settings, they fail to retain their
using peer-assisted and simulation-basedmpetency in these skills in the long term
learning together in the development ofgyit et al., 2018). Nursing students need
future training methods in health cargy,igance from their educators and the chance
education. to consistent repeat these skills in order to be
On the other hand, in their studies comparingple to implement them safely and become
the effects of a simulation integrated witffompetent in them(Kardong-Edgren et al.,
problem-based learning, Yun and Choi (Yug019).

and Choi, 2019) recommended that SUGiFS methods are one of the alternative
integration  should ~ be  implementeqgaching and learing strategies for urinary
appropriately — and  sequentially,  withcatneteterization skills. This study may be
consideration of the overall goal of thejpe to serve as a foundation for the
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development of nursing students’ urinaryNACSL Committee (2016b) INACSL standards of
catheterization skills through HES methods, best practice: SimulatiM simulation design.

because it provides relevant evidence aboyt Clinical Simulation in Nursing 1255-S12.
the effectiveness of HFS. D'souza R., Venkatesaperumal R., Chavez F.,

Parahoo K. & Jacob D. (2017) Effectiveness of
However, because most of the studies simulation among undergraduate students in the
included in this systematic review had a critical care nursing. International Archives of
qualitative or a one-group pre- and post-test Nursing and Health Care 3-8.

. ; ; ennis D., Furness A., Brosky J., Owens J. &
gtlt adsiles)(per;rpeentalnezt:;:g detzlgn, infcur[etg:e Mackintosh S. (2020) Can student-peers teach

. - . ) using simulated-based learning as well as
generalizability using randomized controlled tacuity: A non-equivalent posttest-only study.

trials, appropriate sample size, and Nurse Education Today 9104470.

longitudinal studies. In addition, validEdward M.l. & Chukwuka L. (2020) Simulation in
measurements are needed to assess the mainursing education: Implications for nurse
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Table 2.Characteristics of participants and studies

Auth | Countr | Study Sample Education Simulation | Length of | Debriefi |Measuremen Outcomes
ors, ies design sizes and | methods/Educa| methods/Ob each ng t
years population tors servers simulatio | session
/ Duration n session
of the
studies
Grady | USA RCT 39 The courses angHigh-fidelity | 30 No Urinary -Students  demonstrated
et al. freshmen/ | practicums  in vs. low- | minutes debriefin | catheter higher performance on
2008 approximate the routine| fidelity g insertion skill| urinary catheter insertion
ly seven| educational mannequin in acquisition | with  high-fidelity than
weeks curriculum/ Not| two groups/ levels and with low-fidelity
addressed Two perceptions | mannequin training.
observers of simulator| -They thought the high-

from among
nine
instructors
for each

session

utility

fidelity mannequin
provided a more realistic
environment and

responsiveness.
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Kiern | USA One- 27 juniors| The courses andHigh-fidelity | 35 40 Urinary skill | -Juniors reported a
an and group and 35| practicums  in scenarios/ minutes minutes | catheter decrease or no
Olsen pre- and seniors/ 15 the routine] Two of insertion improvement, whereas
2020 post-test | weeks educational observers debriefin | competency | seniors had a significant
quasi- curriculum/ g was| levels upward trend for urinary
experime Faculty member conducte catheter insertion and care
ntal d by competence in  high-
study faculty fidelity simulation
design member scenarios.
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ey design e months Ed/ One session | urinary after participating in a
2019 observer was catheter high-fidelity simulation.
conducte| insertion -Students stated that the
d by | skills and| high-fidelity ~ simulation
Mask-Ed | experiences | replicated a clinically
educator | of the| realistic experience by
simulation challenging their ability to

communicate and perform

the skill at the same time,
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as when caring for a real

person.
Johnso| USA Mixed- 28 seniors/21 The courses angdHigh-fidelity Between 15 No Urinary -Students increased their
n et al. methods | weeks practicums in the scenarios /Twq and 20| debriefing| catheter competence in performing
2020 study routine observers minutes insertion skill| urinary catheterization after
design educational competency | participating in the high-
curriculum/ and retention| fidelity simulation.
Researcher and -Students performing urinary
perceptions catheter insertion during
about the| high-fidelity simulation
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retaining their skill
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of them reported that they
felt under

stressed and

pressure.
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