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Prolonged admission in pediatric intensive care units

(PICUs) can lead to severe complications, including

pulmonary damage, cardiovascular issues, psychological

stress, and increased healthcare costs.

INTRODUCTION

■ Study Protocol Registration

▪ The International prospective register of systematic
reviews (PROSPERO identifier: CRD42024607286)

■ Review Criteria

▪ Patient (P): Children in pediatric intensive care unit
(under 18 years old)

▪ Intervention (I): Rehabilitation with virtual reality

▪ Comparison (C): Compared to conventional rehabilitation

▪ Outcomes (O): Improvement of functional ability

■ Search and Selection

▪ Search’s scope : end date Dec. 7, 2023

▪ Search data bases : Cochrane Library, MEDLINE, and
Embase

■Risk of Bias and Risk of Bias Assessment tool for Non-
Randomized Studies

▪ Cochrane's Risk of Bias (RoB 1.0) for RCT

▪ Risk of Bias Assessment tool for Non-randomized
Study 2.0 (RoBANS 2.0) for non-RCT

METHODS

VR-based rehabilitation for pediatric patients in intensive care units offer a promising approach to addressing the challenges
associated with functional improvement. Future research should focus on expanding the sample size and validating the long-
term benefits of VR-based rehabilitation. This innovative approach could significantly enhance the quality of care and
rehabilitation for pediatric patients in PICU.

CONCLUSION

We aimed to verify the effectiveness of rehabilitation with

virtual reality for children in pediatric intensive care unit.

OBJECTIVE

Table 1. Study characteristics

Figure 2. RoB and RoBANS for the included studies.

■ Summary

▪ One RCT : 

Virtual reality with rehabilitation group improved

functional deficits.

▪ 3 non-RCTs : 

Highly engaged with and consistently enjoyed. Calming, c

onsistent with intraintervention physiologic improvements.

▪ 2 case studies :                                                

Encouraged to participate the rehabilitation session for 

greater durations, and directly address 

barriers to discharge.
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1st author Title Journal Year Design
Intervention 

Group (n)
Intervention Method

Control 

Group (n)
Follow up Outcome tool Outcomes

Liang (2022)
Virtual Reality-Based Sensory Stimulation for Pediatric Disorders of 

Consciousness: A Pilot Study
Front Pediatr. 2022 RCT

Virtual reality 

with rehabilitation 

(n =15)

VR (HTC Vive) group watched VR videos 

for 30 min per day for 2 weeks.

Conventional 

rehabilitation 

(n = 15)

Baseline, 2 weeks, 

3 months
GCS, CRS-R

Patients who received general rehabilitation and exposure to VR videos got higher score in GCS (p = 0.045) and CRS-R (p = 0.003). 

And after the correction of Bonferroni, there was significant difference in CRS-R but no significant difference in GCS.

Three months after the end of treatment, the proportion of patients with no functional defects in the VR group was higher than that in the 

control group. Moderate functional defects in the two groups were the same, while the number in the VR group with severe functional 

defects was lower than that in the control group.

Badke (2019)  An innovative virtual reality experience in the PICU: a pilot study.
Pediatr Crit Care 

Med.
2019 non-RCT

activity with VR 

device (n= 32)
capable of wearing the VR device 0

Immediately 

following VR

4-point Likert scale, parents 

were asked if their child 

enjoyed using VR

One-hundred percent agreed or strongly agreed that they enjoyed using VR, and 84% wanted to use VR for a longer period of time. 

One-hundred percent of parents agreed or strongly agreed that their child enjoyed VR, and 100% agreed or strongly agreed that they 

enjoyed watching their child use VR.

Badke (2022)
Virtual Reality in the Pediatric Intensive Care Unit: Patient Emotional and 

Physiologic Responses
Front Digit Health 2022 non-RCT

activity with VR 

device (n= 115)

VR experiences organized into themes of 

adventure (e.g., snowboarding and roller 

coasters), animals (e.g., puppies, bunnies, 

and lions), or nature (e.g., serene 

landscapes).

0
30 min before, 

during, 30 min after
Heart Rate Variability

HRVi Minimum scores were significantly higher during VR than pre- (p < 0.001) or post-VR (p < 0.001). There was no significant 

difference between pre-and post-VR (p = 0.387); therefore, children returned to their pre-intervention state following VR.

Thomas (2020)
Retrospective Review of the Safety and Efficacy of Virtual Reality in a 

Pediatric Hospital
Pediatr Qual Saf 2023 non-RCT

Patients 

Receiving VR 

Intervention (n 

=212)

Stanford Chariot Program and the

Child Life and Creative Arts Department

Patients

Receiving VR 

Only in the 

Absence of 

Other 

Interventions 

(n =34)

pre-intervention, 

post-intervention
Patient Cooperation

Adverse events were rare, and included increased anxiety (3.8%, n=8), dizziness (0.5%, n=1), and nausea (0.5%, n=1). Patients 

were more likely to be cooperative after receiving VR (99.5%, n=212) compared to pre-intervention (96.7%, n=206, p=0.041).

Hemphill (2021)
Virtual reality facilitates engagement in physical therapy in the pediatric 

CVICU

Pediatr Phys 

Ther
2023 case 1

VR program (n 

= 1)

Stanford Chariot Program brought

the mobilized VR cart
0

Hospital Day 218, 

281, 288
no tools

Virtual reality encouraged the child to engage in physical therapy sessions, participate for greater durations, and directly address 

barriers to discharge.

Byron (2021)

Examining the Feasibility of Early Mobilization With Virtual Reality Gaming 

Using Head-Mounted Display and Adaptive Software With Adolescents in the 

Pediatric Intensive Care Unit: Case Report

JMIR Rehabil 

Assist Technol.
2021 case 2

VR gaming 

sessions (n =2)

Oculus Rift HMD and adaptive

software (WalkinVR)
0 unknown

Process metrics, Resource 

metrics, management 

metrics

Gameplay appeared to improve participants’ affect and alertness and motivate them to be more engaged in early mobilization therapy. 

Gameplay without the WalkinVR software caused several usability issues. There were no serious adverse events, but both cases 

experienced symptoms based on their condition.

■ Study Selection

▪ Total screened literatures : 23,913 

▪ Final selected literatures : 6 studies 

(1 RCT, 3 non-RCTs, 2 case studies) 

Figure 1. Preferred reporting items for systematic reviews and 

meta-analysis flow diagram. KQ; key question

RESULTS

KQ . Is virtual reality effective for children in PICU? 

MeSH Term : "(((( virtual reality) OR extended reality) OR augmented reality) AND pediatric intensive care unit)  "

Records identified through database 
searching
Medline (n = 19,981), EMbase (n= 62 ), 
Cochrane (n= 6 ), Pubmed (n= 3,864 ),
Total (n = 23,913)
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Records removed before screening:
Duplicate records removed  (n = 46 )

Records screened
(n = 23,867)

Records excluded
(n = 23,791)

Reports assessed for eligibility
(n = 76)

Reports excluded: (Total n= 70)
1. Literatures do not include pediatric subjects (n=18)
2. Literatures do not include intensive care unit data
(n=34)
3. Literatures do not include outcome parameters 
(n=4)
4. Other types of documents (n=11)
5. Others (n=3, systematic review and  written in 
Korean)

Total Studies included in quantitative 
synthesis  (n =6)

Previous studies Identification of new studies via databases and registers

Studies included in 

previous version of 

systematic review

(n = 1)

Records sought for retrieval
(n = 76 )

Reports not retrieved
(n = 0)

We expected this study to find the improvement of pulmonary

function, but there was no outcome for pulmonary function in

this dataset. Training to improve pulmonary function in VR has

been conducted in sports science and medical therapy.

Research has also been conducted on breathing training using

pulmonary function measured in VR as a variable, and the

relationship between stress and movement-oriented and

breathing-oriented yoga practice. One study found that

implementing breathing as a game in a VR environment

significantly impacted users’ sense of presence, fun,

challenge, and success when interacting with the controller

and breathing. Previous two systematic reviews presented that

VR and AR for highly variable purposes within clinical

interventions and patients in ICU might benefit from VR during

invasive interventions and ICU stay by alleviating stress or

pain.

Discussions




