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Purpose: This study aimed to investigate the effects of virtual reality used in maternal-child nursing Revised: September 12, 2022
clinical practicums on nursing students’ competencies through a systematic review. Accepted: September 13, 2022
Methods: The inclusion criteria were peer-reviewed papers in English or Korean presenting analyt-

ic studies of maternal-child nursing practicums using virtual reality. An electronic literature search of Corresponding author:

the Cochrane Library, CINAHL, EMBASE, ERIC, PubMed, and Research Information Sharing Hyun Kyoung Kim

Department of Nursing, Kongju
National University, 56
Gongjudaehak-ro, Gongju 32588,

System databases was performed using combinations of the keywords “nursing student,” “virtual re-

» «

ality,” “augmented reality,” “mixed reality,” and “virtual simulation” from February 4 to 185, 2022.
Quality appraisal was performed using the RoB 2 and ROBINS-I tools for randomized controlled

Korea
trials (RCTs) and non-RCTs, respectively. Tel: +82-41-850-0308
Results: Of the seven articles identified, the RCT study (n=1) was deemed to have a high risk of E-mail: hkk@kongju.ackr

bias, with some items indeterminable due to a lack of reported details. Most of the non-RCT studies
(n=6) had a moderate or serious risk of bias related to selection and measurement issues. Clinical
education using virtual reality had positive effects on knowledge, skills, satisfaction, self-efficacy, and
needs improvement; however, it did not affect critical thinking or self-directed learning.
Conclusion: This study demonstrated that using virtual reality for maternal-child nursing clinical
practicums had educational effects on a variety of students’ competencies. Considering the challeng-
es of providing direct care in clinical practicums, virtual reality can be a viable tool that supplements
maternal-child nursing experience. Greater rigor and fuller reporting of study details are required for
future research.
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Summary statement

* What is already known about this topic?

cational effects.

* What this paper adds

thinking or self-directed learning.

* Implications for practice, education, and/or policy

Nursing education using virtual reality has been reported to have positive effects on knowledge, skills, and attitudes of nursing
college students in non-face-to-face situations. However, several studies have reported inconsistent results regarding the edu-

Maternal-child nursing practical education using virtual reality had positive effects on knowledge, skills, satisfaction, educational
needs improvement for virtual reality, and self-efficacy, and negative effects on anxiety and confidence, but no effects on critical

This study supports using virtual reality as a supplemental educational tool for maternal-child nursing clinical practicums. Future
applications should be expanded to normal and high-risk pregnancies and childbirths.
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Methods

Ethics statement: This study was exempted by the Institutional
Review Board of Kongju National University as this study ana-
lyzed existing literature.

Z

FEFE B A 1—| EdZ dAtolt}. 13 T}zét 20204 7
7% PRISMA (Preferred Reporting Items of Systemic Reviews and
Meta—AnaIysis) 2020 statement [21]9} 2022 7R E Cochrane

Handbook for Systematic Reviews of Interventions version 6.3 [22]
O] A EAE HIX| o whict,

L. [=]
29 AL 2739] ATA HHwang? Kim) EY 02 A5}
= Cochrane Library, CINAHL, EMBASE, ERIC,
PubMed, Research Information Sharing System (RISS)2] 67} A4
drozse gGAstnt. A A7l 20229 2¥ 445 E 24
159 Atolo]l A&}t Atz ol A HAo] 2 MeSHEF EMTREE®} vir-
tual simulation®} Z-& A} 0], augmented reality@} 22 Ak,
VR 22 ofolE o]-gsto] HAsHH. =3 A Participant
Intervention Comparison Outcome Setting Time-Study Design
(PICOST-SD)9] B7HE-Z 7|12= 11 HAE AlgstalrH2a].
Zh AFAPTE BE IOl AR EAAE Aol EHA0R &
AL 2233 BIAL, A5 At A7 DS Bojo] 2
A=E ERlsknt. A9l 47 7]&2 National Library of
Medicine®] COSI (COre Standard, Ideal)o|A4] A|A]St Cochrane,
PubMed, EMBASE®] 34] ©o]E{#|o] A9t CINAHL, ERIC,
RISS, 7] AX9] #E Y& SHRHR4]. & A7+9 dHEE
THSEAE o83 Kot e AFuSe 1o shYe] AT
FIAZI=71 o MRS o83t Hote ASu e 7t

=
S0 e ABIEA] FHH G FLorolt Ag71E

2

A 7, 9 Aol ol 8 : :
1% 4 ol 71 . ¢ 20m0 A 714 S
e polSich, 9] /122 1 AT s el ofd 2, 2)
A ATt AN e R, TRES A7, 3) 3 HRGH
3] A =7, At BIA), SHelew, T, S5 29 =70l
Aek HA Aoz 9] AM Hlo|EHo]Ax
CINAHL complete©]A] “(("Students, Nursing"[Mesh] OR “Nurs-
ing"[Mesh] OR “Education, Nursing’[Mesh]) OR (Nursing Stu-
dent[Title/Abstract] OR Nursing Students|Title/Abstract] OR
Nursing[Title/Abstract])) AND (("Virtual Reality “[Mesh]) OR
(Augmented Reality[Title/Abstract] OR Mixed Reality[Title/Ab-
stract] OR VR[Title/Abstract] OR AR[Title/Abstract] OR MR[Ti-
tle/Abstract] OR Virtual Simulation[Title/Abstractl OR Gam*[Ti-
tle/Abstract] OR Game Based Learning[Title/ Abstract] OR Gamifi-
cation[Mesh] OR Second World[Title/Abstract] OR Mirror
World[Title/Abstract] OR 3D Environ*[Title/Abstract] OR videog-
am*(Title/Abstract]) AND (“Maternal-Child Nursing’[Mesh] OR
Maternity Nursing[Title/Abstract])’ 2 o}, A9 BIEH A
£ flsto] 7] A Aot Ul £ A4 RISSOlA 7
BAA 1T, A ke, SRt 1te, SAEA e 59
7INEE AEsloith £39 A4E o2 PICOST-SDO] 34
AZo] whsitt.

+ Cochrane Library,

CHAY
A0] A 71T PEHOR 3900, NS YO &
A7 ALtsiet.

=
FA TS ol83 wolks ASHROR Agon, 27
A4 E3E A second life, mirror world, 3-dimensional environ-

ment, meta-verseS ©|-8¢F W8-S XTIt AlEHOlE WS &

89 Q7 viAshel

HiZ CHY
HI e ol MR B8-S A5 ok ol we

AZe AT WL el glol /MR Bee) HIE 7
217 AT ATt

7
A7 A% 48 orge] AaFoR PR, ASAFS
A4, 7N, HES BYSELHI. SRR 4], 714, B
YA HBYFOR(12), olAUSE WL AT A2 A
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AT AL AU DS HET B 978 TR
AP A7, TIE A7, PAET ATGON, TA9] AP,

BAl A5 A7 (controlled before and after study), T<s A|AIE A
“-(interrupted time series), F-AF A% A7 (quasi experimental
study)7F EEE ACH23]. Z2EF A= A 5t

o =
H £49] 2F 4 ¥7h= 20169 THH Risk-Of-Bias In
Non-randomized Studies of Interventions (ROBINS-I) [25]2} Risk
of Bias 2 (RoB 2) [26] =75 &85} AlZsletHct27]. ROB-
INS-I2 Cochrane Agtol|A] H]F219] A20] H|ES] H7HE flo}
of 7§t A Ut FE2A, ISE AT, TG AT, BA|
AL AT, & AAG A, AT 729 wioll vlX|A] Zoh=
AP AR AT, B AFE B7FE 4= Sl =7to|th. ROBINS-I
= 87119] Ao vEY FHolA ol o] B ATEE
(igoling questons) 2} VI 9191 Wik WaE A3
<=t} 8719 ‘P‘7} P weko = IRt HiEY H7t, AT ARt
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+9, A9 454 AW, WiPE SAHY &5, A =
s FAoke 240 Higt d&olth P99 AedEL e
ARl At Am AR, SA AElCl ditt 25 Alm, A5 A=
‘ﬂ At A, AS AR Hlgolu ARl ASA A
A Axe] Aar/go] gk dEolrh 6399 AT AT

J7]r 7gol SAL] A4l oqsf T2 7, F7HAHES] SAl o
Q1] SA A} B7F O FAMY, A A 5789 AAA
Q7o thgt f-goltt. 7999 A5 T FA At 9 WellA
o MY A 23t 4, SA-Z23 BACIA Y v 74, &
S191Z] 4] Azt 3o chet golct. sAe 179l A
W5 Foto] A] AA A HlEES B7Fshe Aolth

RoB 2= Cochrane AgolA 529 AP A2 A B7HE 9ot
of 7idet =4tg, T2 wid IgollA WA shs BIEE, =it
ZA|of| A o= Qs | EY, =4 AT A}7o] =02 Qg u]
=9, AT S HEY, Bad AF 23 8] viEY
AA H719] 6714 GO & Fof Qict A= 2zt %@ﬁgﬁ
T2 AR ATE Brlekal BlERH Y] f17lo] R, E%ST, =54
Zol Hﬂrs = 2TE 715526, B2 At
YA &= kappa AlE ARESHA] 0.80 o139 73t &
=% —.E‘I e skATH23].

o
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AR 2% 709 5L 2 =Ro] BAES o B IR A
85to] AR IAR Agote] HHH B4
o G Qe EHAIAA, AE, L, B b, A7 A
A B, e B B S R 49719, 58
PGS WA, W, R 28, A, I B9, e FAG
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Results

7|‘§;EE |‘g%|_|' EOPI'E Mé_":ox;-—l ld 751 %t:,l

A =59] 4= 335%(Cochrane Library, 49; CINAHL, 111;
EMBASE, 39; ERIC, 40; PubMed, 59; RISS, 37)°]9loH, AM=
=EE2 1984UHE 2021 Alojo] Y|t} INEF EEY

Google Scholar2 78 5=7] MO & 9W 9] =F-Z F7}5to] 344
Hol HAE I}, o]&9] AT A&, A&}, EWALY Az
23 Ed %%_ETH FEEY 139 A|Aste] 331Ho] Hok
o} o] 59 AlES glo] 7H@Alo] obd 248W-S A A5,
83wo] Foitt. 154 Z5Z 9jo] AR A2 Aoz Yl
69 | A|A= o] 1430l Fotrh 14H A9 Hi(full text)Z
B3t Ayt AXR AT 3H([28-30], RAFAT 1H[31], AT 1H
(321, AL 715 AR FSARHERI 13[33], AL 117 SHY
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?l 1H[34] 5 & 7€ AASH T 7H[35-411& F=SHATH
(Figure 1). AAH =529] A]7]&= 2014 13H(14.3%) [35], 20164
21(28.6%) [36,371, 2020E°] 13H(14.3%) [38], 20210] 3H
(42.9%) [39-41]°1t}. =7PEE= v|={35,40], 7HHTH37,39], &
=H[38,41]0] ZkZF 284 AN, A&=7F 13 (14.3%) [36]°0] AT
oARbe] 2E BE = FHA 35704 [39] Hd 1110] At}
(40]. THAFAR] ShA-2 231 21 (28.6%) [35,39], 38H 21H(28.6%)
137,401, 4314 23(28.6%) [36,41], HAIBHA] Q-2 AT 1H(14.3%)
(38]o1%ict. AT A= T APAARE AEAT7F 3T (42.9%)
[35,36,38], A AP A7} 23(28.6%) [39,41], T2+ AH At
7} 18(14.3%) [37), ZZE A7} 138(14.3%) [40]012Tt 22 &
A M AlEE o1 AIE7F 43(57.1%) [37-39,411, 713 A&
o|d FEAFEo] 21H(28.6%) [35,36], 5] AlAFl(learning
management system, LMS)°] 13(14.3%) [40]°] It} (Table 1).
7H45IMS 0|85 BORIS S Wil
24 YAL VPM (virtual pregnancy model)’ [35], ‘HirNIC VR
(high-risk neonatal infection control)’ [41], ‘virtual LMS’ [40],

‘MNH (maternal and newborn health)' [36], ‘newborn virtual sim-
ulation’ [39], ‘VCS (virtual clinical simulation)’ [37], ‘vSim for
Nursing (virtual simulation for nursing)’ [38]2] 73H0]3itt. W& T
g= 94 4 7Ie SA7E 7801l R ws2 oW A A
%ol 24, A54 W Aol 13 [39], tHH AJEF o] Aol 1
H[37], ¥ A5l 28[40,4110190 2, HR=o] gl A7t
3H[35,36,38]01 1}, HiA|= 7HFA A AlEF ol 2ol 4H
[37-39,41], §-72 7MIE4A T2 7o) 13[35], 7MIEA LMS
7} 13 [40], virtual classroom objective structured clinical examina-
tion (OSCE)7} 18[36]°] e}, SA717RE 24 72417 0l A [36] &
o 18471(37,39192.H, SA1e)e= 24 181014 [35] HH 531(38]
FTHTable 2).

oto] A 7HE Egotoint. 13 9] 7449 A=[37] RoB 22 3
7V¥ek9lal, UM A 6H[35,36,38-41]19] ROBINS-1 B7} Ayt= &

N\
Records identified from*: .| Records removed before screening:
Database (n=335) Duplicate records removed (n=13)
. Cochrane Library (n=49)
S CINAHL (n=111)
g EMBASE (n=39)
= ERIC (n=40)
3 PubMed (n=59)
RISS (n=37)
Hand search (n=9)
N
N\ Y
Records excluded:
Records screened (n=331) > Did not have titles describing virtual reality
education (n=248)
o A\ 4
<
s ] Records excluded:
L Reports sought for retrieval (n=83) > Did not describe a virtual reality intervention
2 in the abstract(n=69)
A\ 4
Reports assessed for eligibility (n=14) > Reports excluded:
-/ Qualitative research (n=3)
— Observational study (n=1)
Review study (n=1)
= Nurse, midwife (n=2)
% v
g Studies included in review (n=7)
- Reports of included stydies (n=7)
-/

Figure 1. PRISMA 2020 flow diagram for the literature search.
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Table 1. Characteristics of selected studies (N=7)

First author (year) RefT\lr(e)nce Country Setting Study design Participants No. ?ngsgécnlSants
Weideman (2014) [35]  United States Virtual community  Single-group pre- and post-test Second-year students 91
Agrawal (2016) [36] India Virtual classroom One-group pre- and post-test Fourth-year students 83
intervention design
Cobbett (2016) [37] Canada Virtual simulation Randomized controlled trials Third-year students 55 (27/28)
Kang (2020) [38] Korea Virtual simulation One-group pre- and post-test study Unspecified students 47
Hudder (2021) [39] Canada Virtual simulation Quasi-experimental design Second-year students 35 (24/11)
Riley (2021) [40] United States Learning management Two-group cohort study Third-year students 111 (59/55)
system
Yu (2021) [41] Korea Virtual simulation Non-equivalent control group design Third-year students 50 (25/25)

Cont: Control group; Exp: experimental group.

Table 2. Intervention characteristics of selected studies (N=7)

Reference Title of Intervention Intervention ~ Measurement . Number of . .
Author (year) . . Time span X Themes of intervention
No intervention comparator tool scales sessions
Weideman [35]  Virtual preg- - YouTube virtual Four questions Introductory - Introduction, live pregnancy
(2014) nancy model simulation clinical virtual character and
course newborn
Agrawal (2016) [36] Maternal and = OSCE checklist OSCE 72 hours = Labor management, new-
newborn performance born care, newborn resus-
health citation, partograph, in-
fection prevention
Cobbett (2016) [37]1  Virtual clinical ~ High-fidelity ~ vSim Test & survey  Maternity - Caring for pregnant women
simulation mannequin nursing with preeclampsia
simulation course
(face to face)
Kang (2020) [38]  vSim for Nurses = vSim Survey 4-day class 5 phases Maternal nursing scenarios
Hudder (2021) [39]  Newborn virtual Traditional lab- VR Questionnaire  Fall semester - Respiratory assessment,
simulator based group & rubric evaluating environmental
scans, hand hygiene
Riley (2021) [40]  Virtual LMS In person clini- Combined Student Course Twice every Infants of mothers with di-
cal learning simulation performance  semester spring abetes, women's health,
experience gy dent 7.5weeks  semester  childbearing experience,
satisfaction maternal care, and neona-
tal care
Yu (2021) [41]  High-risk neo- Only NICU VR simulation  HirNIC 90 minutes  5sessions  Introduction, use of VR, ba-
natal infection clinical practice  program knowledge sic care, feeding, skin care,
control Self-efficacy and enwropment.al man-
agement discussion
Learner

satisfaction

HirNIC: high-risk neonatal infection control; LMS: learning management system; NICU: neonatal intensive care unit; OSCE: Objective structured clinical
examination; VR: virtual reality.

H7} A48} =391 Risk-of-bias VISualization (robvis)2] AlS5 &gt FAolA oldE o] U= HIEH2 3Ho] =5, 13|
AEL}L gt R A|AISHATH27] (Figure 2). RoB 25 AR&-3F S5k, 250 W3ollrh ASAE QIR HIEHE 1HO| £, 2
29 AT 110 HA| 57 A3 1, 290 FEIT §lAL 3-69 Ho| F5%, 3Ho] ¥Zo|rh 54 23 54 HEH-2 45Ho| =
oA vlEH AFo] =Tt ROBINS-IE A& B F4H9] A+ =, 2Ho| FEEN. HuHE A+ A3 AR HEHL2 sHol F
6Ho A g7t FF A 3Ho] ¥, 2Ho| 5, 1Ho] @3] Sk, 13o] WZo| 3tk (Figure 2). F ¥ AR 7t B7F A k=

Aot o= QI HEY B7h= 280] &, 1H0] S5, 39 kappa A|= 0.80-1.00°] 3Tt
o] Yol e}, A tidA AdEle] vlEH2 31Ho] &+, 310l ¥

SE A 2579 BlEE 3Ho] S5k, 3Ho| H3olqith
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Q Risk of bias domains
| ot | b2 | b3 | b4 | D5 | Overal |

>
S
e @ ©@ © © © ©
(9]

Domains: Judgement

D1: Bias arising from the randomization process. .

D2: Bias due to deviations from intended intervention. @ Hion

D3: Bias due to missing outcome data. ‘ No information

D4: Bias in measurement of the outcome.
D5: Bias in selection of the reported result.

Bias arising from the randomization process

Bias due to deviations from intended interventions
Bias due to missing outcome data

Bias in measurement of the outcome

Bias in selection of the reported result

Overall risk of bias

75% 100%

[$)]
2
o~

25%

3
B

| . High risk . No information

6 Risk of bias domains
| Dt | p2 | D3 | D4 | D5 | D6 | D7 [Overall

s @ @ © © © © O @
s @ O © O ©® ® O O
UK M OO M MON
©
2
o @ © 0 @ © O @ @
oiiy | O @ ® @ ® © O @
SOV MOM I MON MONO
Domains: Judgement
D1: Bias due to confounding. .
D2: Bias due to selection of participants. . Serious
D3: Bias in classification of interventions. - Moderate
D4: Bias due to deviations from intended interventions.
D5: Bias due to missing data. . Low

D6: Bias in measurement of outcomes.
D7: Bias in selection of the reported result.

Bias due to confounding

Bias due to selection of participants

Bias in classification of interventions

Bias due to deviations from intended interventions

Bias due to missing data [ I

Bias in measurement of outcomes [ ]
Bias in selection of the reported result [N ]
Overall risk of bias [N ]

0% 25% 50% 75% 100%

| . Low risk D Moderate risk . Serious risk |

Figure 2. Risk of bias graph and summary for randomized controlled trials (RCTs) (A) and non-RCTs (B).
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Eg_"'“f _7'<_x1|

L& FAE Aot 2467} 7157} 18(36], Ao Ut k5 e}
k27 19[35], A Bl o

Aol 55 7tS, Qe

|
a(if
)
fol
N
NS
—_
i,
=
=
oS
o,
i)
o,
oX
[°)
+

39 24t 5.9F Aot 7k 7} 11H[40],
EEE7E 1939, AR Ak} 13(37], 28] B4 %1
o] 7v5 71 1:[38]0] Y H(Table 2).

59 12} AIHSE Ao 7S 2| 4]o] 23[39,41], AREA

1
5 A0] 18[37), Sa5E(I49) 2T 554,
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