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Effectiveness of Debriefing in Simulation-Based Education for
Nursing Students: A Systematic Review and Meta-analysis

Song, Yeoungsuk" - Park, Seurk?

1) Professor, College of Nursing, Kyungpook National University, Daegu, Korea
2) Assistant Professor, Department of Nursing, Andong National University, Andong, Korea

Purpose: This study aimed to determine the effect of debriefing interventions on clinical competence in nursing
students. Methods: A systematic review with a meta-analysis was conducted. Korean and English studies were
retrieved from eight databases: KERIS, KISS, KoreaMed, NDSL, CINAHL, Cochrane Library, EMbase, and
PubMed through January 2022. Fifteen studies were selected for the meta-analysis based on the inclusion criteria
and low risk of bias. The data was analyzed using RevMan 5.3. and R software 3.6.2. Results: Most studies had
a low risk of bias. Debriefing intervention in simulation-based education were found to be significantly effective
compared to the control groups on clinical competence(Hedges’g=1.06, 95% CI=0.73~1.39, p<.001). In addition,
the length of the debriefing intervention influenced the heterogeneity in the meta-ANOVA. Conclusion: Debriefing
intervention in simulation-based education help improve nursing students’ clinical competence in nursing
students. Futhermore, our findings suggest that nursing educators should consider the length of debriefing for
nursing students to improve their clinical competence.
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Table 1. Characteristics of Included Studies

Intervention
Author Study  Samplesize Participants Duration  Length Outcome
N (year) Country design (IG/CG) grades e ol @ s 6 ot (weeks)/ (mins) measurement
yP P YP ’ no.of  /Debriefing
sessions  time (mins)
1  Aronson USA RCT NA Senior Deliberate Usual 4/1 80/40 HFSCET
etal.’ (pre-post) practice debriefing
(2021) debriefing
2 Coppens Belgium RCT 116 NA Team debriefing  No debriefing 6/1 105/45 Guidelines of the
etal.” (post only)  (60/56) European
(2018) Resuscitation
Counsel (2010)
3 Gaylle USA RCT 55 Senior In-simulation Post-simulation 1/1 120/5 Investigator
(2019) (pre-post) (32/33) debriefing debriefing designed scale
4 Grantetal. USA  Non-RCT 48 Junior Video-assisted Oral 10/2 120/NA  CSET
(2014) (pre-post) (24/24) oral debriefing debriefing
5  Ha (2020) Korea  Non-RCT 69 Junior Peer-led written ~ Peer-led 15/1 55/20 Investigator
(pre-post) (33/36) debriefing observed designed scale
debriefing
6  Janicas & Brazil RCT 120 Senior Instructor-led Scenario 16/2 960/ NA Investigator
Narchi (pre-post) (59/61) debriefing without designed scale
(2019) debriefing
7 Rohetal. Korea  Non-RCT 65 Junior Instructor-led Peer-led 16/1 60/NA Resusci Annemani-
(2016) (pre-post) (36/29) debriefing debriefing kin and the Laerdal
Skill Reporter &
Madden's (2006)
scale
8  Rossignol USA RCT 34 NA Video-assisted Oral 4years/1 20/3.7~45 Byrne and Greaves's
(2017) (pre-post) (15/19) debriefing debriefing (2001) scale
9 Ryoo&Ha Korea Non-RCT 49 Sophomore  Instructor-led No debriefing 4/2 40/30 Ryoo et al."s (2013)
(2015) (pre-post) (24/25) debriefing scale
10 Koé& Choi  Korea  Non-RCT 199 Senior Team debriefing  Instructor-led 5 days/2 20/3 TROICA tool
(2017) (pre-post)  (98/101) debriefing
11 Kim (2021) Korea  Non-RCT 57 Senior Debriefing Debriefing 1day/6 150/15 TROICA tool
(pre-post) (27/30) utilizing the utilizing the
clinical GAS model
judgment model
12 Songetal. Korea  Non-RCT 85 Senior Peer-led Instructor-led 4/1 NA/15 Investigator
(2021) (pre-post) (45/40) debriefing debriefing designed scale
13 Lee&Eom Korea  Non-RCT 31 Sophomore  Structured Group 2 days/2 440/50 Investigator
(2019) (post only)  (15/16) video debriefing discussion designed scale
debriefing
14 Jeong & Korea  Non-RCT 48 Junior Debriefing Usual 2/1 150/30 Investigator
Choi (2017) (pre-post) (25/23) utilizing the debriefing designed scale
clinical
judgment model
15 Choi & Korea  Non-RCT 66 Senior Structured Group NA/2 NA/NA  Investigator
Kim " (post only)  (22/24 video debriefing discussion designed scale
(2018) /20) debriefing
16 Choi & Korea  Non-RCT 63 Junior Instructor-led 4th nursing 8/1 NA/30 Investigator
Kwag (pre-post) (31/32) debriefing students-led designed scale
(2016) debriefing
17 Choi & Lee Korea  Non-RCT 168 Junior Structured Oral debriefing 4 days/1 50/20 Investigator
(2015) (post only)  (74/94) video debriefing designed scale
18 Ha&Song Korea  Non-RCT 76 Junior Video & written  Instructor-led 16/2 NA/NA  Investigator
(2015) (pre-post) (41/35) debriefing debriefing designed scale

CG=control group; CSET=clinical simulation tool; Exp.=experimental group; GAS=gather-analyze-summarize; HFSCET=heart failure simulation competency
evaluation tool; IG=intervention group; RCT=randomized controlled trials; TROICA=training of in-hospital cardiac arrest; TStudies excluded in meta-analysis.
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o2

[ Identification of studies via databases and registers ]
'
g Records removed before
b= Records identified from™: Beteering:
(3] = Duplicate records removed
= Databases (n = 9) i
= Registers (n = 1799) =il
Z Records marked as ineligible by
= automation tools (n = 103)
S’
£
Records screened Records excluded™
(n =490) (n=397)
v
= Reports sought for retrieval Reports not retrieved
£ (n=193) (n=75)
o
o
(=]
2 v
Reports assessed for eligibility o
(n=18) Reports excluded:
Reason 1
— Insufficient statistics
(n=3)
—
Y
k=] Studies included in review
1)
= (n=18)
S Reports of included studies
= (n=15)
S

Figure 1. Flow diagram of study screening.
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A H7F3t Atk (Figure 2-A).

281 H]554 R A= RoBANSE AHg-5he] 13
[S4,55,57,59-S18] ] gt HIEH 19 B7HE Al@stith &
FHER A Al 5L 718l A FUT oA B Ao s
AT Ak A7) tiZel viEEE A B71skgt 6
¥ [S4,55,57,59,514,517]9] AtollA= LAHFE A5
fJste] BAGA A FAA EHE AESHAAU AE T
xa-g A9 S oA atiE AP o Apctsto]
HIEH Y| 19 WA Brlskinh S0l Higt 242 g e
AR 7 PFH EFE o83t 27 o] Bt 9
3 A &4 o] o]FoFTt. ES, B AF e 55 8
AstaA S et Aus} % #23HE I3 =2l o] o] o]
7 10H[54,55,57,59-511,513,514,517,518] 2] ALolA] H|&E
2 %S A Brlsheh. 7#[S5,59,511,512,515,516,518]
O] =72 A 7ol gt w7h o] o] Rl A A FAAU =
7Hd o 5ol thigt Harvt lof viEE e 2A B7kskinh
EHT AR FEoA e AR T 2SS T2
A7F QAU HIF S= 22t Qe ke 22 A7 Bt
A A= dolA BlER Y HHE F2 Ao Hristglnt
(Figure 2-B).

2 AT A9 ZHA} 7F YA E+= Cohen'’s kappa=0.93
(95% CI: 0.87~0.95)2 Jepgth AX|5}A] ke HEo o
[S2,53]¢] RCT Aol A $ich A WA= LA|8hA] oh2 7
H[S2]2 A 7ol Ao A Fro A FA Al el gt 2
712 w7 ol Lol Al g o] AP AR Yes' 2 Hts)
L, o2 3 o] A= ‘No information’ . 2 HehstE

=
=
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Figure 2-A. Risk of bias summary in RCT studies
using ROB2 tools.

o 7 A AR AX|5HA] o2 Fol sl =<fstalen, |
Toll Zrefgt AlEE o] A | o] B S AFAA o gt
B g W SR ALY qE W2 Y=
HollA =7H o] HA| 2 A o2 fsto] s §9 9 H7t
AT Yes 2 ATE YA AIFTH 283 F AAZ GX|s}
A] Ghe FE[S3] " ATA} REE FA 9] 2| 4] o] A3} F7Lo
QS 2 7Pl 17 he BRI B W] AFAe
‘Probably No’, th& 3t 1§ 9] ?GLA}= ‘Probably Yes' 2 Zet
Shsich. 3 ) 2RI IR 2 F AR QX5 S
ol ofelA =ojelst o, A He ATIRolA 2
7Rl B2 A Brho] QL 1A 4 YL Ao vk
sfo] a5 §4<] B7HATE ‘Probably Yes 2 AHE U
Az
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Figure 2-B. Risk of bias summary in non-RCT studies
using ROBANS tools.

4. MH g1137|

2 Ao A EAE =2 158S tde = AA| an=7]9
il 2y E EZIHE FtAbol(Hedges' g)S AM=dt 23S
forest ploto.2 A|AJe}ch(Figure 3-A). 7t sl tjAt
27 o]Fojzl AlEg ol wsofA tEEF SAof thet o
A3 sg o] AA| a3+=3 7] (Hedges' g)=1.06 (95% Cl: 0.73
~139) 02 & anar|E BgoH, sAH e fotdint
AA at=7]of tht o] A2 FwAtell A At 7 =Ato] &}
R 5H= H]E-0] P=80%(Q=68.39, p <.01)Z o] A o] =gr}.

1) 4784 B3]
2 ATolq B4 E =8 158 3 oS Ao 2 o]

7127+ 58}3] 7] 29(4), 2022 11¢Y



AlZ|0lH BK0M C|E2[E K7t ZFSrhskdol Ay

+lS=0 0Xl= 22 HAX

Experimental Control
Study Total Mean SD Total Mean sD
Gaylle (2019) 32 195 05500 33 079 04800
Grantetal. (2014) 24 662 60700 24 423 40200
Ha (2020) 33 3656 53400 36 -39.89 2.8000
Janicas & Narchi (2019) 59 921 06900 61 844 1.1200
Rohetal (2016) 36 -59.38 211600 29 -84.83 17.3200
Rossignol (2017) 15 1583 05000 19 1518 0.5000
Ryoo & Ha (2015) 24 380 04500 25 323 02000
Ko & Choi (2017) 15 2837 68500 15 2127 72600
Kim (2021) 27 2796 11300 30 2757 1.1400
Song et al (2021) 45 087 01900 40 072 01700
Lee & Eom (2019) 15 8763 31800 16 8125 37300
Jeong & Choi (2017) 25 2640 27000 23 1939 3.0500
Choi & Kwag (2016) 31 298 03100 32 290 02900
Choi & Lee (2015) 74 084 03700 94 0866 04800
Ha & Song (2015) 41 8641 69900 35 76.81 11.4200
Common effect model 496 512

Random effects model
Heterogeneity: I* = 80%, 7 = 0.3331, p < 0.01

Figure 3-A. Forest plot of effect size by overall debriefing in simulation.

Experimental Control
Study Total Mean SD Total Mean sD
Gaylle (2019) 32 109505500 33 079 04600

Janicas & Narchi (2019)
Rossignol (2017)

59 9.21 06900 61 844 1.1200
15 1583 0.5000 19 15.18 0.5000

Common effect model 106 113
Random effects model
Heterogeneity: I* = 87%, <° = 0.4829, p < 0.01

Standardised Mean Weight Weight

Difference SMD 95%-Cl (common) (random)

i —*F— 226 [163,289 4.4% 6.4%

I 0.46 [-0.12;1.03] 5.3% 6.7%

—':—— 0.78 [0.29;1.27] 7.3% 11%

- 0.82 [0.45;1.19] 126% 7.6%

T 1.29 [0.75,1.83] 6.0% 6.9%

*:ﬂf 1.27 [0.52;2.02] 31% 5.8%

—E— 162 [097,227] 41% 6.3%

—;‘— 0.98 [022;1.74] 3.0% 5.8%

T= 0.34 [-0.19; 0.86] 6.4% 6.9%

& 0.82 [0.38;1.27] 8.9% 1.3%

i-—'— 1.79 [0.94; 2.64] 2.4% 5.4%

1o+ 240 [164;3.16] 31% 5.8%

—-'—i 026 [-0.23;0.76] T1% 71%

- 041 [010;0.72] 18.5% 7.8%

—;'— 1.02 [0.54;1.50] 16% 1.1%

< 0.88 [0.75; 1.02] 100.0% -

| : <|> | ‘ 1.06 [0.73; 1.39] 100.0%
2 1 0 1 2 3

Standardised Mean Weight Weight

Difference SMD 95%-Cl (common) (random)
i—'— 2.26 [1.63;2.89] 21.9% 32.7%

0.82 [0.45;1.19] 62.5% 36.9%

1.27 [0.52;2.02] 15.5% 30.5%

1.21 [0.91; 1.50] 100.0% -

1.43 [0.57; 2.29] 100.0%

Figure 3-B. Forest plot of effect size according to type of study (RCT).

Folzl AlEgold oA tE P FA o Wi AFEA
¥ 7 3}37)(Hedges’ g)=RCT 143 (95% Cl: 0.57~2.29)& &
ENT7E BT, AA 279 o] WAL 17=86.6%(Q=14.98,
p=.01)2 o|Zdo] F3t oo (Figure 3-B), non-RCT 0.96 (95%
Cl:0.62~1.31) 02 2 5337|8 B Y1, HA 27]2 o] FA
2 1’=76.9%(Q=47.66, p <.01)Z 0| A4 o] =S} t}(Figure 3-C).

5. 51437]9 |ZN AE: ZHEIEN

A7) o214 7% A}, oA o] 2 2(Q=68.39, p<.00L,
P=80%) 0.2 Lreht B9}7]9] o Ao TiE Uele 4]
37] 1A Aol e 2 w4, 2, shd, Hue)g 5
4%, Y E2|% FRIAIZk] 3t weF ANOVAS XI5

WA Aol d Leol A Pue Y S we sha
AT271S v w3t A} 2 25 7k0) AT 2544 168,
384 0.91, 45hd 1.030.2 Vet on, A 25 7te] a3l3

7187+ 58}3] %] 29(4), 2022 11¢

7l BAA LR FoJ7 2] 7} I ATH(Q=4.97, df=2, p=.08)
(Figure 3-D). & ARl 2 @0 t2e|q A 3E a7
A7)1E Hlwste 2 5 ke A A7) A F e Tt EE
3097, % F=HE2F 080, Y2 ES E-83F =Y
135, vt|e. &g B2 0912 Yeigten, v 15 7t
aA7)E AR Fo% Zol7t YITHQ=0.52, df=3,
p=.91)(Figure 3-E). o}x]u}o & t] B 2] SR A|7HE Eak3
71& wlmwste] 2 g 7+e] Adt=7]= 102 w9t 1.53, 102
ol 4] 20 ||FF0.75, 30+ o/ 2.13 0. 2 YE L, A 25 7t
o] adarle SAHLE o7t Zpol7t YUATHQ=14.78,
df=2, p <.01)(Figure 3-F).
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58 = ¢
Experimental Control Standardised Mean Weight Weight
Study Total Mean SD Total Mean SD Difference SMD 95%-Cl (common) (random)
Grant et al. (2014) 24 662 60700 24 423 40200 046 [-0.12;1.03] 6.7% 8.3%
Ha (2020) 33 3656 53400 36 -3989 28000 —=— 078 [029;127] 91% 89%
Roh et al (2016) 36 -59.38 211600 29 84.83 17.3200 8 1.29 [0.75;1.83] 7.6% 8.6%
Ryoo & Ha (2015) 24 380 04500 25 323 02000 [ 162 [097,227] 52% 7.8%
Ko & Choi (2017) 15 2837 68500 15 2127 7.2600 ‘:r'f 098 [0.22;1.74] 3.8% 7.1%
Kim {2021) 27 2796 11300 30 2757 1.1400 TE 0.34 [-0.19;0.86] 8.0% 8.7%
Song et al (2021) 45 087 01900 40 072 01700 —&- 0.82 [0.38;1.27] 11.1% 9.2%
Lee & Fom (2019) 15 8763 31800 16 8125 37300 [ — 179 [094;264] 30% 6. 6%
Jeong & Choi (2017) 25 2640 27000 23 1939 3.0500 1 —=— 240 [1.64;3.16] 3.9% 7.2%
Choi & Kwag (2016) 31 298 03100 32 290 02900 *Jﬁi 0.26 [0.23;0.76] 8.9% 8.8%
Choi & Lee (2015) 74 084 03700 94 066 04800 L 041 [0.10;0.72] 23.2% 9.9%
Ha & Song (2015) 41 8641 69900 35 76.81 11.4200 % 1.02 [0.54; 1.50] 9.5% 8.9%
Common effect model 390 399 ; 0.80 [0.65; 0.95] 100.0% -
Random effects model 0.96 [0.62; 1.31] - 100.0%
Heterogeneity: 1 = 77%, ©° = 0.2932, p < 0.01 o T
302 1 0 01 2 03
Figure 3-C. Forest plot of effect size according to type of study (non-RCT).
Experimental Control Standardised Mean Weight Weight
Study Total Mean SD Total Mean sD Difference SMD 95%-Cl (common) (random)
Ryoo & Ha (2015) 24 380 04500 25 323 0.2000 i—'— 162 [0.97;2.27] 4.3% 6.7%
Lee & Eom (2019) 15 8763 31800 16 8125 37300 T 179 [094;264] 25% 58%
i R
Vi
Ha (2020) 33 3656 53400 36 -39.89 2.8000 —':—— 078 [0291.27] 7.5% 7.5%
Roh et al (2016) 36 -59.38 211600 29 -84.83 17.3200 i 1.29 [0.75;1.83] 6.2% 7.3%
Jeong & Chai (2017) 25 2640 27000 23 1939 30500 i ——— 240 [164;316] 32% 6 2%
Choi & Lee (2013) 74 084 03700 94 066 04800 ! 041 [0.10;0.72] 19.1% 8.2%
Ha & Song (2015) 41 8641 69900 35 76.81 11.4200 - 1.02 [0.54,1.50] 7.8% 7.5%
Choi & Kwag (2016) 31 298 03100 32 290 0.2900 T 0.26 [-0.23;0.76] T4% 7.5%
Grant et al. (2014) 24 662 60700 24 423 40200 1 046 [0.12;1.03] 5.5% 71%
Lo
=
Gaylle (2019) 32 195 05500 33 079 04600 i —#%— 228 [163,289] 4 6% 5.8%
Janicas & Narchi (2019) 59 921 06800 61 844 11200 b 082 [045,1.19] 13.0% 8.0%
Ko & Choi (2017) 15 2837 6.8500 15 21.27 7.2600 4"* 098 [022,1.74] 31% 6.2%
Kim (2021) 27 2796 11300 30 2757 11400 T 034 [-019;086] 6 6% 7.3%
Song et al (2021) 45 087 01800 40 072 01700 — 082 [0.38;1.27] 9.2% T7%
ﬂ'\_':j:}
Common effect model 481 493 é 0.87 [0.74;1.01] 100.0% -
Random effects model <= 1.05 [0.70; 1.40] - 100.0%
Heterogeneity: 12 = 81%, t° = 0.3594, p < 001 L o
Test for subgroup d|fferences (fixed effect) /2 =11.87,df=2(p =0.01) 3 -2 10 1 2 3
Test for subgroup differences (random effects): ;_i =497 df =2 (p=008)

Figure 3-D. Meta-ANOVA according to the grade.

§437I7P 7hed A AR 29 tiFo] obde
4= A gith(Figure 4-A). A2 0.2 vt o] J=7}
4?:5_1] Aesl7] €3] Egger’s regression testS A A|3F 2
, bias=5.08 (t=3.17, df=13, p=.01)2 ZTH ko] 3 0| 9]
{5 R 0.2 Uebgdth(Figure 4-B). whehA] o gke] B
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Experimental Control Standardised Mean Weight Weight

Study Total Mean SD Total Mean sD Difference SMD 95%-Cl (common) (random)
Choi & Kwag (2016) 31 298 03100 32 290 02900 —~— 026 [-0.23;0.76] 77% 8.1%
Janicas & Narchi (2019) 59 921 06900 61 844 1.1200 = 0.82 [0.45;1.19] 13.6% 8.8%
Roh et al (2016) 36 -59.38 21.1600 29 -84.83 17.3200 HE— 1.29 [0.75;1.83] 6.5% 7.8%
Ryoo & Ha (2015) 24 380 04500 25 323 02000 54,7 162 [087,227] 4.5% 71%
<:>
Ha (2020) 33 -36.56 53400 36 -39.80 2.8000 %f 0.78 [0.29;1.27] 7.9% 8.1%
Song et al (2021) 45 087 01900 40 072 0.1700 —{;— 0.82 [0.38;1.27] 9.6% 8.4%
Kim (2021) 27 2796 1.1300 30 27.57 1.1400 fH—i 0.34 [0.19;0.86] 6.9% 7.9%
Jeong & Choi (2017) 25 2640 27000 23 1939 30500 oo —=— 240 [164;316] 33% 6.4%
Grant et al. (2014) 24 6862 60700 24 423 40200 —'—i— 046 [012;1.03] 58% 76%
Rossignal (2017) 15 1583 05000 19 1518 05000 —HE— 127 [0582;202] 34% 6.5%
Lee & Eom (2019) 15 8763 3.1800 16 81.25 3.7300 i—'— 179 [0.94,264] 2.6% 5.9%
Choi & Lee (2015) 74 084 03700 94 066 04800 ! 041 [0.10;0.72] 20.0% 9.2%
Ha & Song (2015) 41 8641 69900 35 76.81 11.4200 - 1.02 [0.54;1.50] 8.2% 8.2%
<

Common effect model 449 464 ' 0.81 [0.68;095] 100.0% -
Random effects model 0.97 [0.65; 1.28] - 100.0%
Heterogeneity: 1 = 75%, 7° = 0.2621, p < 0.01 T T

Test for subgroup differences (fixed effect): zi =212,df =3 (p=055) 3 2 1 0 1 2 3

Test for subgroup differences (random effects): zi =052, df=3(p=081)

Figure 3-E. Meta-ANOVA according to type of debriefing.

Experimental Control Standardised Mean Weight Weight

Study Total Mean SD Total Mean sSD Difference SMD 95%-Cl (common) (random)
Gaylle (2019) 32 19505500 33 079 04600 i —+— 226 [1.63,2.89] 7.2% 10.0%
Rossignol (2017) 15 1583 05000 19 15.18 0.5000 — 1.27 [0.52,2.02] 5.1% 9.2%
Ko & Choi (2017) 15 28.37 6.8500 15 21.27 7.2600 —i'-— 098 [0.22,1.74] 4.9% 9.2%

| R

%::
Ha (2020) 33 -36.56 53400 36 -39.89 2.8000 —'-%— 0.78 [0.29,1.27] 11.9% 10.8%
Ryoo & Ha (2015) 24 38004500 25 323 02000 [ 162 [0.97,2.27] 6.7% 9.8%
Kim (2021) 27 2796 11300 30 27.57 1.1400 ——'—i 0.34 [-0.19,0.86] 10.4% 10.6%
Song et al (2021) 45 087 01900 40 0.72 0.1700 — 0.82 [0.38;1.27] 14.5% 11.0%
Choi & Lee (2015) 74 084 03700 94 066 04800 —'—3 041 [0.10,0.72] 30.2% 11.6%

o
=

Lee & Eom (2019) 15 8763 31800 16 81.25 3.7300 :*—'— 1.79 [0.94,2.64] 4.0% 8.6%
Jeong & Choi (2017) 25 26.40 27000 23 19.39 3.0500 pio—*—— 240 [1.64;3.18] 5.0% 9.2%

o=

=
Common effect model 305 331 S 0.95 [0.78; 1.12] 100.0% --
Random effects model === 1.23 [0.77; 1.68] --  100.0%
Heterogeneity: I° = 84%, < = 0.4414, p < 0.01 Pt rol
Test for subgroup differences (common effect) 752 =3539, df=2(p=<0013 -2 -1 O 1 2 3

Test for subgroup differences (random effects): x5 = 14.78, df = 2 (p < 0.01)

Figure 3-F. Meta-ANOVA according to time of debriefing.
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Figure 4-A. Funnel plot by results of before trim-and-fill.
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Figure 4-C. Funnel plot by results of after trim-and-fill.
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Figure 4-B. Funnel plot by results of meta-regression.
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