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Abstract

Purpose : The aim of this study was to conduct a scoping review that identified the characteristics of simu-
lation-based patient safety education for nursing students and nurses. By analyzing the educational content, design,
and outcomes of relevant programs, foundational data for developing effective simulation-based patient safety edu-
cation programs were provided. Methods : A scoping review framework based on the methodology of Arksey and
O’ Malley was adopted. Data collection included domestic and international studies without publication year
restrictions. Primary studies were searched based on the online databases from May 9 to 23, 2024. Studies focus-
ing on simulation-based patient safety education were selected based on the predefined inclusion and exclusion
criteria. Two researchers independently screened 3,613 studies; 27 studies were included in the final analysis. The
review covered study characteristics, intervention details, and educational outcomes. Results : Most of the 27
studies were conducted in South Korea (66.7%) or the United States (25.9%). The most common research design
was a nonequivalent control group pretest-posttest design (48.1%). Simulation-based patient safety education main-
ly focused on effective communication (51.9%) and medication safety (25.9%). The most frequently used educa-
tional intervention was a combination of simulations and lectures (44.4%). The outcomes demonstrated improve-
ments in communication skills, critical thinking, and clinical decision-making. Conclusion : Simulation-based pa-
tient safety education was effective in enhancing essential patient safety competencies, such as communication
and error prevention, among nursing students and nurses. Future studies should focus on developing interdiscipli-

nary educational programs that cover diverse patient safety topics and promote sustainable learning outcomes.

Key words : Education, Nursing, Patient safety, Review, Simulation training
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Database Search term type Search query
PubMed MeSH Term ("Nurlsmg [MeSl:ﬂ OR NurS|n"g Student"[MeSH)]) éND ("Simulation"[MeSH]) AND
("Patient Safety"[MeSH] OR "Safety Management"[MeSH)])
('nursing'/exp OR 'nursing student'/exp OR 'baccalaureate'/exp OR
Embase Emtree ‘undergraduate'/exp) AND 'simulation'/exp AND ('patient safety'/exp OR 'patient
harm'/exp OR 'safety management'/exp OR 'risk management'/exp)
) ("Nurses" OR "Nursing Students" OR "Baccalaureate Students") AND ("Simulation")
CINAHL CINAHL Head
eading AND ("Patient Safety" OR "Safety Management")
("Nursing" OR "Nursing Student" OR "Baccalaureate Student") AND ("Simulation")
Coch Free Text
ochrane ree te AND ("Patient Safety" OR "Safety Management")
Korean databases
(DBPia, KISS, RISS, Free Text "Nursing" AND "Simulation" AND "Patient Safety"
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Identification

Screening

Included

‘ Identification of studies via databases and registers

‘ ‘ Identification of studies via other methods ‘

Records identified from*:
Databases (n = 3,613)

Records identified from:

RISS (n = 81) Records removed before
KISS (n = 5) screening Websites (n = 0)
DBpia (n = 52) Duplicate records removed Organisations (n = 0)
Science ON (n = 35) by EndNote (n = 726) Citation searching (n = 0)
Embase (n = 841) by manually (n = 121) etc,
CINAHL (n = 841)
Cochrane (n = 181)
v
Records screened Records excluded
—>
(n = 2766) Irrelevancy (n = 2686)

|

Reports sought for retrieval

Reports not retrieved
(n=0)

Reports sought for retrieval

(n=280)
v

n=0
'

Reports assessed for eligibility
(n=280)

Studies included in review
(h=27)

Reports of included studies
(h=27)

Reports excluded
Interprofessional education(n = 8)
not published study (n = 14)
duplicated dissertation (n = 4)

focused on clinical skills (n = 17)

Reports assessed for eligibility
(n=0)

Figure 1, Flow chart of study selection
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Table 2, Characteristics of Included Studies
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Publication country  Republic of Korea
United States
Taiwan

Israel

2008

2010

2011

2012

2016

2017

2018

2019

2020

2021

2022

2023

2024 (until May)

Publication year

Study design
One-group pretest-posttest

Equivalent control group pretest-posttest
Methodological research

Qualitative research

Effective communication

Safety medication

Fall prevention

Hand hygiene

Fall prevention+effective communication

Education topic

Safety medication+accurate patient identification
Safety medication+fall prevention+hand hygiene

Non-equivalent control group pretest-posttest

—
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66.7
259
3.7
3.7
3.7
3.7
3.7
3.7
3.7
3.7
111
7.4
7.4
148
3.7
259
7.4
48 1
222
111
148
3.7
519
259
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Table 3, The Operation of Simulation-based Patient Safety Education (N=27)
Variables Categories n %
Study subjects
Nurse Novice nurse 4 148
Nurses (regardless of career level) 3 111
Nurses with less than 3 years of experience 1 37
Nursing student 4th-year nursing student 7 259
3rd-year nursing student 4 148
2nd-year nursing student 3 111
2nd- and 3rd-year nursing student 1 3.7
3rd- and 4th-year nursing student 1 3.7
Unspecified 3 11
Operating method Simulation+lecture 12 44 4
Only simulation 10 37.0
Simulation+video 2 74
Simulation+virtual reality 2 74
Simulation+lecture+case-based learning 1 3.7
Control group Lecture 7 269
in education Hand-out 3 115
(excluding Video 9 77
:ﬂjzy?ualltatlve Clinical practice 1 38
Peer-learning 1 3.8
None 6 23.1
Not listed 6 231
Study design model NLN Jeffries 7 259
ADDIE 8 185
SPO 1 3.7
Social cognitive theory 1 3.7
DAA 1 3.7
A shared structure for effective team communication 1 3.7
TeamSTEPP 1 37
Evidence-based clinical simulation 1 317
None or not listed 9 33.3
Simulator type High-fidelity 9 333
SP 9 33.3
Manikin 2 74
Low-fidelity 1 37
High-fidelity+low-fidelity 1 3.7
Manikin+SP 1 37
None or not listed 4 148

NLN Jeffries=National League for Nursing Jeffries; ADDIE=Analysis, Design, Development, Implementation, and Evaluation; SP=
Standardized Patient; SPO = Structure-Process-Outcome; DAA=Discovery, Action, and Application; TeamSTEPP =Team Strategies and
Tools to Enhance Performance and Patient Safety
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Table 4, The Effects and Results of Simulation-based Patient Safety Education (N=27)
No  Study design Participants Key findings

Effective communication

Al RCT Students Inc. comm abl (t=-391, p<.001), comm conf (t=-235, p=.021)

A3 Pre-post Students Inc, att (F=2257, p< .001), decision-making abl (F=9.32, p=.004), no chg in comm SE

A7 Mixed Students Inc, crit thinking (t=-4.69, p<.001)

A9 Dev Students VR-based comm training

A10 Pre-post Nurses Inc. comm clarity (=223, p=.015), Pt H/O conf (F=5.18, p=.027)

A12 Quasi-exp Students Inc, H/O knw (t=-3.71, p=.001)

A4 Dev Students Med error reduction scenarios

A16 Pre-post Students Inc, PS (t=-228, p=.029)
A17 Quasi-exp Students Inc, self-leadership (t=11.75, p=.001), comm clarity (t=-2.49, p=.02)
A19 Quasi-exp Students Inc., Pt H/O conf (t=891, p<.001)

A20 RCT Nurses Inc. clinical comp (p=.001), judgment (p=.001)
A21 Pre-post Students No chg in PS, perf abl

A24 Dev Students Mental health sim dev

A27 Quasi-exp Nurses Inc. Pt H/O rates (p<.001)

Safety medication
A5 Quasi-exp Students Inc., comm SE (t=4.11, p<.001), PS (t=6.54, p<.001)
A8 Quasi-exp Students Inc, decision-making (F=394, p=.026), saf motivation (F=520, p=.009)

A1 RCT Nurses Inc, knw (p<.001), no chg in conf (p=.436)

A13 Pre-post Nurses Inc. med comp (p<.001), med conf (p=.045), no chg in knw (p=.075)
A18 Qual Nurses Real-time learning experiences

A22 Quasi-exp Students Inc, med safety comp (=228, p=.028)

A26 RCT Nurses Dec. med error rates (30.8% to 4.0%, p<.001)

Fall prevention

A25 Pre-post Nurses Inc. FP knw (t=1161, p<.001)

Hand hygiene

A23 Pre-post Students Inc, 22% HH perf (p=.02), but not clinically sig, No chg in att, imp, or knw

Fall prevention+effective communication

A15 Quasi-exp Students Inc, FP skills (F=11.71, p=.001), no chg in att (F=045, p=833) and comm abl (F=0.75,
p=.391)

Safety medication+accurate patient identification

A2 Quasi-exp Nurses 4-session Pt safety sim

A6 Pre-post Nurses Inc, saf comp (p<.001), no chg in teamwork

Safety medication+fall prevention+hand hygiene

Ad RCT Nurses Inc, att (p<.001) and conf (p<.001)

abl=ability; att=attitude; chg=change; comm=communication; comp=competency; conf=confidence; crit=critical; Dec,=Decreased;
Dev =Developmental study; diff=difference; exp=experimental; FP=fall prevention; HH=hand hygiene; H/O=handover; importance =
imp; Inc.=Increased; knw=knowledge; med=medication; Mixed=Mixed methods; perf=performance; Pre-post=Pre-post study; PS=
problem-solving; Pt=patient; Qual=Qualitative; SE=self-efficacy; sig=significant; sim=simulation; Students=Nursing students
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