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▪ The intensive care unit (ICU) poses significant challenges for 

critically ill patients, often resulting in physical discomfort, 

psychological stress, anxiety, and depression. 

▪ Immersive virtual reality (VR) has emerged as a promising 

intervention to address these challenges, offering potential benefits 

in physical and cognitive rehabilitation, pain alleviation, and mood 

enhancement. 

▪ This study explores the therapeutic effects of VR on ICU patients, 

focusing on its impact on autonomic nervous system activity, 

assessed through electrodermal activity as a marker of stress 

response.

Recruitment

▪ Participants were recruited from two ICUs, with eligibility criteria 

including ICU admission, ability to consent, and absence of delirium. 

▪ Patients with severe sensory impairments, isolation precautions, or 

non-invasive nasal masks were excluded. 

Data Collection

▪ Participants chose one of three VR experiences, viewed via Meta 

Quest Pro headsets, with electrodermal activity (EDA) recorded 

using Biopac MP150. 

▪ A 5-minute baseline preceded a 5–15-minute VR session, followed 

by 5 minutes of post-intervention monitoring.

▪  Signals were preprocessed in MATLAB using artifact correction, 

filtering, detrending, and normalization. 

▪ Skin conductance responses were analyzed for amplitude and timing 

during baseline and VR exposure.

[1] Needham, DM., Davidson, J., Cohen, H., Hopkins, RO., Weinert, C., Wunsch, H., 

Zawistowsk,i C., Bemis-Dougherty,  A., Berney, SC., Bienvenu, OJ., Brady, SL.: 

Improving long-term outcomes after discharge from intensive care unit: report from a 

stakeholders' conference. Critical care medicine. 40(2), (2012)

[2] Herridge, MS., Tansey, CM., Matté, A., Tomlinson, G., Diaz-Granados, N., 

Cooper, A., Guest, CB., Mazer, CD., Mehta, S., Stewart, TE., Kudlow, P.:Functional 

disability 5 years after acute respiratory distress syndrome. New England Journal of 

Medicine 364(14), 1293-1304 (2011).

[3] Rabiee, A., Nikayin, S., Hashem, MD., Huang, M., Dinglas, VD., Bienvenu, OJ., 

Turnbull, AE., Needham, DM.: Depressive Symptoms After Critical Illness: A 

Systematic Review and Meta-Analysis. Critical care medicine 44(9), 1744-1754 

(2012).

[4] Yan, M., Zhao, Y., Meng, Q., Wang, S., Ding, Y., Liu, Q., Chen, L.: Effects of 

virtual reality combined cognitive and physical interventions on cognitive function in 

older adults with mild cognitive impairment: A systematic review and meta-analysis. 

Ageing Research Reviews 81, 101708 (2022).

[5] Chan, SHM., Qiu, L., Esposito, G., Mai, K. P., Tam, K. P., Cui, J.: Nature in virtual 

reality improves mood and reduces stress: evidence from young adults and senior 

citizens. Virtual reality 27(4), 3285-3300 (2023).

[6] Gaertner, RJ., Kossmann, KE., Benz, AB., Bentele, UU., Meier, M., Denk, BF., 

Pruessner, JC.: Relaxing effects of virtual environments on the autonomic nervous 

system indicated by heart rate variability: A systematic review. Journal of 

Environmental Psychology 88, 102035 (2023).

[7] Boucsein, W.: Electrodermal activity. Springer Science & Business Media (2012).

[8] Subramanian, S., Barbieri, R., Brown, EN.:A systematic method for 

preprocessing and analyzing electrodermal activity. In: 2019 41st Annual 

International Conference of the IEEE Engineering in Medicine and Biology Society, 

pp. 6902-6905. IEEE (2019).

[9] Knaust, T., Felnhofer, A., Kothgassner, O. D., Höllmer, H., Gorzka, R. J., Schulz, 

H.: Exposure to virtual nature: the impact of different immersion levels on skin 

conductance level, heart rate, and perceived relaxation. Virtual reality 26(3), 925-

938 (2022).

▪ This study demonstrates that immersive virtual reality (VR) can 

significantly influence autonomic nervous system activity in ICU 

patients, as evidenced by changes in electrodermal activity and skin 

conductance responses (p < 0.001). 

▪ These findings suggest that VR effectively engages the 

parasympathetic nervous system, addressing stress and sensory 

deprivation inherent in ICU settings. 

▪ Future research should focus on optimizing VR interventions and 

evaluating their long-term benefits in critical care environments. 

Figure 1. Paired Samples T-Test Results

Study Participants

▪ N = 19

Recruitment

▪ Statistical analysis revealed significant changes in EDA following the 

VR intervention. 

▪ Post-VR EDA values exhibited increased variability, with significant 

group-level differences between baseline and post-VR conditions (p 

< 0.05). 

▪ Skin conductance response metrics showed a significant change in 

parasympathetic nervous system activity, confirmed by paired t-tests 

(p = 0.0006), Wilcoxon tests (p = 0.0010), and linear mixed-effects 

models (p = 0.0318). 

▪ These results highlight the potential of VR to modulate physiological 

arousal in ICU patients.
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Figure 2. Experimental Setup
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