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Figure 1. Graphical depiction of the differences between virtual. augmented. and mixed reality.

Augmented reality (AR)

Virtual reality (VR)

Completely virtual environment
experienced through an immersive
headset

Real-world environment overlaid
with virtual objects without the
possibility of interaction

Mixed reality (MR)
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Real-world environment enriched
by interactive virtual data
anchored independent of head
movement
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The use of virtual reality and augmented ®
reality to enhance cardio-pulmonary
resuscitation: a scoping review
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PURPOSE OF REVIEW: Postoperative nausea and vomiting (PONV) continue to plague the surgical
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Nonpharmacological Nursing Interventions in Postoperative Nausea and
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Effectiveness of virtual and augmented
reality for cardiopulmonary

resuscitation training: a systematic review
and meta-analysis

Rao Sun’, Yix , Shuo W uan Liu', Pe Yugin He' and Hua Zheng'®"

Efficiency of virtual reality for cardiopulmonary Conclusion: VR in BLS training improves manual skills and seli-efficacy of adult laypersons and may be a good teaching

resuscitation training of adult laypersons method in a blended learning CPR ftraining strategy. VR may add another way to divide complex parts of resuscitation training into

A systematic review easier individual skills. However, the conclusion of this review suggests that VR may improve the quality of the chest compressions
' ' o as compared to instructor-led face-to-face BLS training.

Review
Use of augmented and virtual reality in
resuscitation training: A systematic review

Adam Cheng®’, Nino Fijacko”, Andrew Lockey “°, Robert Greif®’,

Cristian Abelairas-Gomez®", Lucija Gosak', Yiqun Lin’, on behalf of the Education -
Implementation Team Task Force of the International Liaison Committee on c n “ c Iu - | n n
Resuscitation (ILCOR)'

Augmented and virtual reality can be used to support resuscitation
training of lay people and healthcare professionals, however current
evidence does not clearly demonstrate a consistent benefit when
compared to other methods of basic and advanced life support
training.




Review
Use of augmented and virtual reality in
resuscitation training: A systematic review

Adam chen y Nino Fi ackob Andeais | ankoaieCd Dabaet R2enift!
Cristian Abga,ras,eomizgn [, Table 5 - Knowledge Outcomes for Virtual Reality (VR) BLS studies.

Implementation Team Task Forc
Resuscitation (ILCOR)’

Study Number — Control vs. Outcome — Control Outcome — Intervention (VR)
Intervention (VR)

Knowledge acquisition
Aksoy 201 9”7 18 vs. 22; . Mean 8.9 (pre-post difference in Mean 17.6 (pre-post difference in P = 0.021
Total 40 knowledge test score) knowledge test score)
Barsom 2020°" 20 vs. 20; ' Median 25 (pre-post difference in  Median 32 (pre-post difference in P = 0.035
Total 40 knowledge score) knowledge score)

Liu 2021%° 30 vs. 30 (video vs. VR; both 6.53 (score after training) 6.43 (score after training) P=0.66
without pretraining); v

Total 60

Liu 2022°° 25 vs. 25; 2.24 (pre-post difference in 3.32 (pre-post difference in
Total 50 knowledge score) knowledge score)

Castillo 2023%* 116 vs. 125; 8.21 (score after training) 8.44 (score after training)
Total 241

Chang 2023* 23 vs. 30 vs. 22 89.2 (control 1) and 88.2 (control 2) 81.2 (score after training)
Total 75 (score after training)

Kim 2023%* 61 vs. 60; 12.33 (score after training) 15.33 (score after training)
Total 121

Knowledge retention

Liu 2022°° 25 vs. 25; —0.08 (pre-post difference in 1.84 (pre-post difference in
Total 50 knowledge score at 5 weeks) knowledge score at 5 weeks)

Nas 2022 97 vs. 91; 7 (score at 6 months) 7 (score at 6 months)
Total 188

Castillo 2023°* 56 vs. 64; 6.55 (score at 6 months) 6.25 (score at 6 months)
Total 120
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Table 6 - Skills Outcomes for Virtual Reality (VR) BLS studies.

Study

Isslaib 2021°°
Moll Khosrawi 2

CPR Depth
Leary 20197

MNas 20
Hubail 2022
Castillo 2023™

CPR Depth Compliance
Mas 2020

Chang 2023

CFPR Rate
Leary 2018~

Mas 20
Hubail 2022

CPR Rate Compliance

Chang 202

Chest Recoil Compliance
Ma =

Hubail 2022*"
Casti
Chang 2023%

Cwerall C Parformance

Hubail 2022
Chang 2023%

Kim 2023"

Number ntrol QOutcome - Control
va. Intervention (VR)

67% (CCF)
82sec (no flow tima)

8.0sac (no flow time)

44.0 mm
56.8 mm
47.2 mm

116 vs. 125;
Total 241

116 vs. 125;
Total 241

>

116 vs. 125;
Total 241

23 (CG1) vs. 30 (CG2) o2
Total 75
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30 vs. 30 (video vs. 66.9 (CPR score after
VR; both without pmtl‘: training)
Taotal 60
13 13; 8.61 (CPR Score after
Tao .1 _ training)
23 (CG1) vs. 30 (CG2) -y 94.7 (CG1) and 93.6 (CG2)
Total 75 . (CPR Score after training)
61 vs. BO; 769 (CPR Score after

o & F s )

Qutcome - Intervention (VR)

38.0 mm
49.1 mm
45.1 mm

46.0 mm

104 bpm
114 bpm

111 bpm

P=0.01
P=0T71

P <008

53.7 (CPR score after training)

8.53 (CPR Score after training)
83.6 (CPR Scora aftar training)

85.9 (CPR Score after training)
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Table 7 - Outcomes for Virtual Reality (VR) ALS studies.

Study Number — Control vs. Outcome — Control Outcome — Intervention (VR) P value
Intervention (VR)

Knowledge
Yang 2022~ 28 vs. 29 3.00 (pre-post difference) 5.48 (pre-post difference)

Clinical Performance — (OSCE A test)

Umoren 2021°° 88 vs. 91 72% (post training) 76% (post training)
Umoren 2021°° 86 vs. 87 72% (retention at 6 months) 76% (retention at 6 months)
Abbreviations: ALS — Advanced Life Support, OSCE — Objective Structured Clinical Exam, VR — virtual reality.

CPR Depth — Retention at 6 months
Castillo 2023** 56 vs. 64;
Total 120
CPR Rate Compliance — Retention at 6 months
Castillo 2023** 56 vs. 64
Total 120
Chest Recoil Compliance — Retention
Castillo 2023** 56 vs. 64;
Total 120
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Benefits of Virtual Reality Training for Cardiopulmonary Resuscitation Skill
Acquisition and Maintenance

Table 2. Comparison of theoretical knowledge test scores between the traditional and VR groups.
Date VR group (n= 50 Finteraction/Pinteraction Value

8.52+0.55 424.484/0.001
7.41+£1.00

Nai Zhang, Guiying Ye, Chuang Yang, Peng Zeng, Tao Gong, Lu Tao

Traditional group (n=50)

8.58 £0.50
6.77 +£0.81

Immediately after training
1 month post-training*

6]8+1l3
5.02+0.88

- A e e . _x_at st N = e

544+0.83
421+1.15

NN N s

Table 3. Comparison of post-training skills test scores between the traditional and VR groups.

VR group Traditional group Finteraction/Pinteraction
ltem Date (n=50) (n=50) value
Total score Immediately after training 95.98 + 1.80 9435+2.44 451.351/0.001

1 month post-training* 7093 +7.13 67.09 £6.56
3 months post-training* 69.61+ 8.94 65.74 £ 8.41
6 months post-training™ 62.66 +8.42 57.09+10.61
12 months post-training* 48.02+9.23 39.86+9.39
Assessment Immediately after training 5.86+0.35 5.63+0.58 342.323/0.001
1 month post-training™® 5.50+0.59 3.53+1.30
3 months post-training* 5.02 +0.66 4.16+0.75
6 months post-training™® 436+0.75 3.00+0.87
12 months post-training™® 4.00+1.08 3.09+£0.89
Chest compressions Immediately after training 30.82+0.75 30.42+0.88 473.333/0.001
1 month post-training* 28.77+143 25.70+2.20

3 months post-training*
6 months post-training™
12 months post-training

26,73+ 242 1.95+3.88
23.61 £ 2.81 17.35+4.20
1805+34 17.19+4.33




VIRTUAL TAKE HOME
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