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Effects of Simulation-Based Education for Emergency Patient Nursing Care in Korea: A Meta-
Analysis

Hyun, Jin-Sook' - Kim, Eun Ja’ - Han, Jung Hwa’ Kim, Nahyun*
'College of Paramedics, Sunlin University, Pohang; *College of Nursing, Keimyung University, Daegu, Korea

Purpose: The purpose of this review was to evaluate the effects of emergency nursing simulation program on nursing students and
nurses. Methods: This systematic review was performed as per the guidelines of the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses and using the R program meta package (version 4.9-2). RISS, KISS, and DBpia Library databases were searched for
studies published between June 2000 and August 2018 using the following key words: (Emerge* OR nursing) AND (nurs* OR simula-
tion). Selected studies were assessed for methodological quality using Risk of Bias for Non randomized Studies. Results: 7 studies were
identified and all of them met the inclusion criteria. The outcome variables were significant clinical performance, self-efficacy except
knowledge, and problem-solving ability. Conclusion: This review provides updated evidence of the simulation-based education pro-
gram in emergency nursing. Further studies are required to increase generalizability using randomized population, research design
and controlled trials with sufficient sample size. Moreover, valid measurements are needed to assess the main outcomes.
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Figure 1. Flow diagram of the study.

Table 1. Descriptive Summary of Included Studies

Sample Size Intervention: Experimental Group intervention:
First Study Control Group
No. Author Year Dt T Outcome & Instrument
G G Contents Debriefing Contents
Frequency
T Kim& 2011 QES 26 24 -Simulation:70min 15min/once 280 min/ -Lecture:80min -+ Knowledge: 33-item
Jang (total 60 min) 4 times - Clinical Performance activity: 49-item (4-point)
« Problem solving process: 20-item
2 Kim& 2015 QES 15 15  -Tailored Simulation Yes (30 min) 360 min/ - Lecture: 90min/1 - Clinical competency (25-item)
Kang Learning program: 4times  time* 4 times « Clinical decision making competency (40-items)
90 min/ 1 time - Communication competency (15-items)
*4times
3 Hur& 2012 QES 26 31 -Simulation36min  Yes (30 min) 66 min « AV material + Knowledge about dyspnea: 12-items
Park Lecture: 60min  « Performance confidence: 7-items (6 point)
4 Shin 2017 QES 34 36 - Simulation 180min Yes (60 min) 240 min -+ AV material « Nursing Stress: 48-item (4-point)
Lecture: 120min - Clinical competency (25-item) (3-point)
5 lee& 2014 QES 30 30 -TeamSimulation  Yes(20min) ~ 40min - Lecture 120min - Self-efficacy: 11-item (5-point)
Jung 20min « Clinical competency (43-item) (5-point)
6 Chang 2010 RCT 20 20 -Teamsimulation  Notindicated 120 min -Traditional lecture: - Knowledge: 30-item
et.al 120min 120min - Self-efficacy: 12-item (5-point)
- Performance confidence :13-items (2 point)
7 Cho 2016 QES 34 40 -Simulation-based Yes 3times -« Traditional « Knowledge: 30-item (4-point)
cardiopulmonary (Time Not instructor « Critical thinking: 27-item (5-point)
emergency Record) cardiopulmonary  « Problem solving ability: 25-item (5-point)
education education

EG: Experimental Group, CG: Control Group, QES: Quasi-experimental study (with group pretest/posttest), RCT: Randomized controlled trial
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Figure 2. Risk of bias graph all included studies.

Experimental Control
Study Total Mean SD Total Mean sD
studty1 26 25350 1.6500 24 22370 2.0000
studty3 26 8420 14500 31 7.090 1.7900
studty6 20 23550 24100 20 22.300 2.5100
studty7 34 21.240 2.0900 40 19.350 2.3480

Random effects model 106 116

Heterogeneity: I° = 53%, 12 = 0.0943, p = 0.09

Figure 3. Knowledge random forest plot.
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Figure 4. Self-efficacy random forest plot
Experimental Control Standardised Mean
Study Total Mean SD Total Mean SD Difference SMD 95%-Cl Weight
studty1 26 82.500 10.6700 24 78.870 12.4200 — = ——— 0.310 [-0.249;0.868] 40.7%
studty7 34 3350 05000 40 3.140 0.4700 T = 0.429 [-0.033;0.892] 59.3%
Random effects model 60 64 —-==:::=-—— 0.381 [0.024; 0.737] 100.0%
Heterogeneity: = 0%, = 0,p=075
0.5 0 05

Figure 5. Problem solving ability random forest plot.
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Experimental Control Standardised Mean

Study Total Mean SD Total Mean sD Difference SMD 95%-Cl Weight
studty1 26 98.400 12.8300 24 80950 7.2000 . 1.633 [0.986;2.281] 20.5%
studty2 15 48.000 46500 15 34600 46200 {—=—— 2813 [1.766;3.859] 15.5%
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Random effects model 125 125 4‘-1} 1.463 [0.810; 2.117] 100.0%
Heterogeneity: 1 = 80%, 1 = 0.4325, p < 0.01 rr T

32101 2 3

Figure 6. Clinical Performance ability random forest plot.
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Appendix 2. Quality Assessment of Induced Studies by study design
Author(year) Selection bias Performance bias Detection bias Attrition bias Reporting bias
RCTs Sequence Allocation Blinding of Blinding of Incomplete Selective outcome
generation concealment participants and outcome outcome data reporting
personnel assessment
Chang (2010) @) (e} Vv O o) vV
Non-RCTs* Selection of Confounding Measurement of Blinding of Incomplete Selective reporting
participants variables exposure outcome outcome bias
assessment
Kim & Jang (2011) X (¢) X (¢) o) \V4
Cho (2016) X X V V ) V
Kim & Kang (2015) ) (©) \Y (¢) o) V
Hur & Park (2012) o) @) ) Y ) V
Shin (2017) o () o o) ¢} vV
Lee & Jung (2014) e} O O e} O V

Note: High risk of bias(x), low risk of bias( O ), unclear risk of bias(\V/)
TRCTs: random controlled trials; "Non-RCTs: non-random controlled trials.
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