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SUMMARY 
Background: During the COVID-19 pandemic as much as 40% of the global population reported deterioration in depressive 

mood, whereas 26% experienced increased need for emotional support. At the same time, the availability of on-site psychiatric care 

declined drastically because of the COVID-19 preventive social restriction measures. To address this shortfall, telepsychiatry 

assumes a greater role in mental health care services. Among various on-line treatment modalities, immersive virtual reality (VR)

environments provide an important resource for adjusting the emotional state in people living with depression. Therefore, we 

reviewed the literature on VR-based interventions for depression treatment during the COVID-19 pandemic.  

Subjects and methods: We searched the PubMed and Scopus databases, as well as the Internet, for full-length articles published du-

ring the period of 2020- - -

logical synonyms and word combinations. The inclusion criteria were: 1) the primary or secondary study objectives included the treat-

ment of depressive states or symptoms; 2) the immersive VR intervention used a head-mounted display (HMD); 3) the article presented 

clinical study results and/or case reports 4) the study was urged by or took place during the COVID-19-associated lockdown period.

Results: Overall, 904 records were retrieved using the search strategy. Remarkably, only three studies and one case report 

satisfied all the inclusion criteria elaborated for the review. These studies included 155 participants: representatives of healthy 

population (n=40), a case report of a patient with major depressive disorder (n=1), patients with cognitive impairments (n=25), and 

COVID-19 patients who had survived from ICU treatment (n=89). The described interventions used immersive VR scenarios, in 

combination with other treatment techniques, and targeted depression. The most robust effect, which the VR-based approach had 

demonstrated, was an immediate post-intervention improvement in mood and the reduction of depressive symptoms in healthy 

population. However, studies showed no significant findings in relation to both short-term effectiveness in treatment of depression and 

primary prevention of depressive symptoms. Also, safety issues were identified, such as: three participants developed mild adverse events 

stered.  

Conclusions: There has been a lack of appropriately designed clinical trials of the VR-based interventions for depression since 

the onset of the COVID-19 pandemic. Moreover, all these studies had substantial limitations due to the imprecise study design, small 

sample size, and minor safety issues, that did not allow us making meaningful judgments and conclude regarding the efficacy of VR

in the treatment of depression, taking into account those investigations we have retrieved upon the inclusion criteria of our 

particularistic review design. This may call for randomized, prospective studies of the short-term and long-lasting effect of VR

modalities in managing negative affectivity (sadness, anxiety, anhedonia, self-guilt, ignorance) and inducing positive affectivity

(feeling of happiness, joy, motivation, self-confidence, viability) in patients suffering from clinical depression. 

Key words: COVID-19 - depression - digital psychiatry - immersive virtual reality - lockdown - mHealth - negative affectivity - 

pandemic - positive emotions - social restrictions - virtual reality 

Abbreviations: AR - augmented reality;   DASS-21 - Depression Anxiety Stress Scale;   DSM-IV - Diagnostic and Statistical 

Manual of Mental Disorders, 4th revision;   HMD - head-mounted display;   ICU - intensive care unit;   LCD - liquid crystal display;    
PICO-SD - P: participants, I: intervention, C: comparison, O: outcome, and SD: study design;   PRISMA - Preferred Reporting 

Items for Systematic Review and Meta-Analysis;   RDoC - Research Domain Criteria;   SCID-I - Structured Clinical Interview for 
DSM-IV axis I disorders;   SD - standard deviation;   VR - virtual reality 
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INTRODUCTION 

Since the emergence of the COVID-19 pandemic, 

studies around the world have reported an increased 

incidence of signs and symptoms of depression in the 

general population, and also in vulnerable groups such 

as females, students and youth, the elderly, and people 

with a history of bipolar depression or other mental 

disorders (Fountoulakis et al. 2021, 2022a,b, Nadareish-

vili et al. 2022, Panfil et al. 2022, Smirnova et al. 2021, 

Vrublevska et al. 2021, 2022, Zhang et al. 2022). Des-

pite this increasing need, attendance at medical facilities 

drastically declined in the early months of the pandemic 

(Brandizzi et al. 2022, Carrasco et al. 2021, Di Lorenzo 

et al. 2022), mostly because of the social isolation 

measures and precautions. On the other hand, the large 

COMET-G study based on the joint analysis of the data 

(n=55, 589) from 40 countries, indicated a global 40.3% 

incidence of depressive mood, and 26.2% reported a 

need for emotional support during the pandemic (Foun-

toulakis et al. 2022a). Thus, since the pandemic began, a 

gap has emerged between the increasing numbers of 

individuals over the world with depressive symptoms 

and the declining availability of healthcare in the face of 

the pandemic (Anderson et al. 2021).  

Responses to this challenge include various attempts 

to substitute in-person visits with telepsychiatry (Sasan-

gohar et al. 2020, Stewart & Appelbaum 2020, Wasser-

man et al. 2020). However, forms of medical assistance 

based on mobile communication technologies have been 

therapy (Aboujaoude et al. 2021), and their efficacy in 

relation to clinical states of depression was found to be 

controversial (Astafeva et al. 2022). Moreover, tele-

medicine approaches have a disadvantage due to the 

specific nature of psychiatric assessments and the 

particular care needs of patients with depression. Such 

approaches are inherently limited within their ability to 

create a comfortable and safe environment, and in their 

fitness to provide thorough clinical observation and deli-

ver supportive, thoughtful, and in-depth verbal communi-

cation, in particular, in mild depression where language 

and appropriate conversation with patient especially 

matter (Smirnova et al. 2018, Wasserman et al. 2020).  

VR-based interventions using virtual (VR) or aug-

mented (AR) reality devices present an emerging ap-

proach to telepsychiatry for patients with depression 

(Baghaei et al. 2021, Imperatori et al. 2020). An 

immersive VR-environment can create favorable con-

ditions both for clinical examination and for delivery 

of therapeutic interventions. According to the recent 

scoping reviews, a technique of creating virtual rooms 

with immersive environments, which also fit the needs 

of psychiatric assessment, represents the most relevant 

applications of VR technology in the treatment of 

depression. Other viable approaches include the use of 

VR-gaming technologies for diagnosis, cognitive beha-

vioral therapy (CBT) and cognitive training, and distrac-

tion of patients from stressful events via a safe envi-

ronment which offers the engaging virtual content 

(Baghaei et al. 2021, Chitale et al. 2022). Following this 

background, our review addressed a narrative synthesis 

of reports on the use of immersive VR for depression 

treatment in the setting of the COVID-19 pandemic. 

SUBJECTS AND METHODS 

Methods 

The review sequentially addresses the following 

topics: (i) the number of the studies performed during 

the COVID-19 pandemic and using VR scenarios for 

managing the symptoms of depression; (ii) the studies 

that included VR interventions and have been focused 

on the treatment of depressive episodes; (iii) the parti-

cular treatment methods based on VR use; (iv) any 

differences between the pre-pandemic VR-based studies 

and those trials initiated during the COVID-19-

associated lockdown; (v) the perspectives of the VR 

modality in depression treatment; (vi) disputable and 

challenging issues related to the VR-based approaches 

in the treatment of depression. 

 

Subjects and search strategy 

The PubMed and Scopus databases were searched 

, case report

of key words consisting of 

- , as well as their termino-

logical synonyms and word combinations, without any 

language criteria restrictions. The chosen time period 

from 2020 to 2022 was in line with the start of the 

COVID-19 pandemic. Additionally, we performed a 

manual search on the Internet using the keywords 

, -  

Selection criteria. We reviewed the studies that exa-

mined the treatment of depression using VR techno-

logies during the period of the COVID-19 pandemic, 

focusing on the following inclusion criteria: 1) the 

primary or secondary study objectives included the 

treatment of depressive states or symptoms; 2) the 

intervention entailed immersive VR using a head-

mounted display (HMD); 3) the article presented 

clinical study results and/or case report; 4) the study 

was urged by or took place during the COVID-19-

associated lockdown period. 

Exclusion criteria were: (i) the article did not report 

the clinical study results and/or case report; (ii) the 

intervention used a non-immersive mode of VR; (iii) the 

study was designed and conducted before the COVID-19 
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pandemic; (iv) the immersive VR treatment did not target 

clinical depression or comorbid depressive state; (v) out-

comes did not reflect symptoms of depression as assessed 

by the valid diagnostic instrument/standardized scale.  

Data extraction 

We analyzed the selected studies according to the 

PICO-SD algorithm (P: participants, I: intervention, C: 

comparison, O: outcome, and SD: study design) deve-

loped by the Cochrane Collaboration (Higgins et al. 

2011). We extracted the key data on the characteristics 

of the studies including authorship, publication year, 

study design, number of participants, type of interven-

tion and control, relevant outcome measure, main 

findings, and self-reported study limitations. 

 

Quality assessment 

Since only one of the selected studies had a rando-

mized controlled trial design, we did not use a standard 

quality assessment scale to rank the studies, but accu-

rately defined their limitations. 

 

Qualitative analysis 

The content analysis of the selected studies provided 

the basis for the data narrative synthesis and summa-

rizing the obtained results. We followed our scientific 

hypothesis on the potentially efficient use of immersive 

VR for depression treatment in the setting of the 

COVID-19 pandemic and associated lockdown/ social 

restriction measures to systematize the findings for 

further precise planning of the evidence-based research 

in the field. The following parameters were in the focus 

of our professional attention: 1) depression was the main 

target for treatment, or was regarded as the mood disorder 

being concurrent with any other mental or somatic 

disease; 2) the participants were clinically diagnosed with 

depressive disorder or self-reported on a depressive state; 

3) the intervention based on the immersive VR was 

prescribed/supervised by a health professional, or was 

used by the patient as a self-help technique; 4) the 

immersive VR treatment was combined with other treat-

ment modalities or used separately as a basic therapy; 5) 

the level of immersion expansion provided by the VR 

equipment and the details of content/scenario of the VR 

session; 6) either the content of VR treatment was 

dition, 

or the VR content was a standardized one for the 

general public use; 7) the duration and number of VR 

sessions; 8) the factor of a control group being included 

into the study design; 9) the depression severity as 

measured with valid scales; 10) the duration of the 

follow-up period; 11) the reported adverse events or 

issues of discomfort caused by the VR use/experience; 

12) the restrictions or treatment limitations imposed by 

the COVID-19 pandemic. Dubious cases were discussed 

by the team under supervision of DS. 

RESULTS 

The PubMed and Scopus search results provided 902 

headlines. The additional manual search in the Internet 

,

- After 

removing the duplicates, within the 904 records, 807 

papers were excluded from the review due to their 

irrelevance to the topic according to the inclusion 

criteria based on the detailed review of the titles and 

abstracts content. The full-text analysis of the remaining 

97 articles revealed the three studies and one clinical 

case report that were eligible for inclusion; the other 

articles were excluded for the following reasons: (1) 

articles did not report clinical study results or clinical 

case (n=49); (2) studies were conducted before the 

COVID-19 pandemic (n=34); (3) studies did not include 

depression or depressive symptoms (n=6); (4) studies 

used non-immersive VR (n=3); (5) severity of depres-

sion was not measured (n=1), thus leaving only four 

studies meeting all the inclusion criteria. Figure 1 

depicts a flow diagram detailing the review process and 

the results at each stage of the literature search.  

Study characteristics are shown in Table 1. The 

studies included a combined sample of 155 participants 

with varying health status: representatives of healthy 

population (n=40), a person with the diagnosis of major 

depressive disorder (n=1), patients with cognitive 

impairments (n=25), and COVID-19 patients who had 

survived from the ICU treatment (n=89). The inter-

ventions used immersive VR scenarios in combination 

with other therapeutic techniques targeting depression 

or other major mental and behavioural disorder 

diagnosis. Studies were initiated and published during 

the period between 2020 and 2022 in the context of 

ongoing COVID-19 pandemic.  

The study by Brimelow et al. (2022) included resi-

dents of an aged care facility (n=25), who have been 

diagnosed with a variety of mental disturbances from 

the complaints related to mild cognitive symptoms to 

the clinical states of progressive dementia, of whom 

eight (32%) had a diagnosis of depression (Brimelow et 

al. 2022). During six VR sessions the authors observed 

an immediate favorable effect of the VR intervention on 

mood and depression symptoms. Nevertheless, there 

was no prospective longitudinal data provided on this 

amelioration of mood, which hinders drawing any 

strong conclusions on the VR efficacy with respect to 

depression treatment. Moreover, the observed changes 

might well reflect the affective liability that is a 

symptom of neurocognitive disorders.  
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Figure 1. PRISMA flow diagram for the study selection on the use of immersive virtual reality for depression treatment 

during the COVID-19 pandemic 

Another study (Riva et al. 2021) included 40 adult 

individuals who had experienced at least two months of 

strict social distancing measures in Italy. Eighteen 

subjects had an immersive VR experience, and 22 had a 

non-immersive VR experience lasting ten minutes every 

day, augmented by daily social communication exercises 

during one week period. Depression Anxiety Stress Scale 

(DASS-21) total score changes after the one week 

intervention and at the point of two-weeks follow-up 

represent the primary outcome measure in this study. 

Nonetheless, the authors did not report the proportion of 

the study population with the depression DASS-21 

subscale score > 9 (the cut-off score between normal state 

of euthymia and mild depression (Lovibond & Lovibond 

1995), although the pre-intervention mean (SD) score 

was only 8.9 (8.2). Nevertheless, the depression score 

significantly declined from the baseline to the endpoint, 

and remained low at the end of the follow-up period. 

However, no any significant effect of the VR immersion 

on the depression DASS-21 scores has been registered. 

There was no presentation of separate results for 

participants who did use or did not use the immersive 

VR as a matter of comparative analysis.  

The group of Vlake et al. (2022) investigated the pre-

ventive antidepressive effect of a VR-based education in 

COVID-19 survivors after their discharge from an inten-

sive care unit (ICU) (Vlake et al. 2022). Along with the 

standard COVID-19 post-ICU follow-up at the time-

point of three months after the discharge (baseline), the 

VR intervention in an intervention group consisted of an 

educational video on the activities performed in the ICU 

and important information about COVID-19, while the 

control group received only the standard treatment. The 

control-based study aimed to compare a long-term (3-, 

4-, and 6-month follow-up) effect of VR-based edu-

cation on the psychological outcomes in COVID-19 

patients who have been discharged from ICU. The data 

analysis included the depression subscale score on the 

Hospital Anxiety and Depression Scale (HADS). In the 

former ICU patients, the population median HADS 

depression score was < 8 in both groups, consistently at 

each study follow-up visit. Authors concluded that 

throughout the follow-up, there were no differences in 

the mean depression scores or the proportion of patients 

reporting the presence of clinical depression.  

Safety 

Despite the non-pharmacological and non-invasive 

nature of VR interventions, there were some reports on 

adverse events. Among 25 aged care facility residents 

(Brimelow et al. 2022), there were two cases of mild 

three 

cases of discomfort from wearing VR device were regi-

stered. Thus, the elderly population might be especially 

vulnerable to balance disturbances in the context of VR 

treatment. In a non-geriatric population, VR use might 

provoke adverse behavioral events. In the case report 

from Paul et al. (2020), a patient with diagnosis of 

depression and a history of substance misuse reported 

an improvement in his mood after VR therapy, but 

developed a behavioral pattern that resembled abusive 

usage of VR content.  
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Risk of bias within the studies 

The studies under review did not calculate the risk of 

bias, but rather reported their limitations. Generally, the 

researchers evaluated their obtained results as experimen-

tally observed outcomes of treatment involving the immer-

sive VR technology, which could be helpful in designing 

new prospective trials with a larger number of participants. 

Qualitative analysis 

There was a considerable diversity in the study po-

pulations and treatment modalities presented across the 

selected studies. To synthesize the various findings, we 

used the method of narrative synthesis, which can be 

helpful in deriving a general conclusion from the 

existing heterogeneous data. All four studies considered 

the COVID-19 pandemic in the context of stress due to 

social distancing, lack of physical activities, and a fear 

of potential infection and death. 

DISCUSSION 

Since the onset of the COVID-19 pandemic, there 

have been only a very few studies assessing the efficacy 

of the VR modality for managing depressive symptoms. 

The studies that have been initiated in this period 

generally involved a population without assessment of 

the prevalence/ percentage of participants with clinical 

depression. This strong limitation demands us to 

conclude that the studies, conducted in times of global 

social isolation, did not strongly support an appropriate 

use and evaluation of the efficacy of VR-based methods 

use in the treatment of clinical depression. We suppose 

that the VR studies that were conducted prior to the 

pandemic have not yet been able to respond to the 

question related to the potential efficacy of VR-based 

therapy for depression. Furthermore, the time period 

from the beginning of the pandemic to the time of 

writing the report was too brief to arrange a more 

appropriate study design and VR content, or delivery of 

the VR equipment to the study participants. 

In this regard, it is crucial to overview the pre-pan-

demic studies of VR-based interventions for depression. 

The latest scoping review (Baghaei et al. 2021) included 

only four studies (Dehn et al. 2018, Lin et al. 2020, 

Stamou et al. 2019, Suwanjatuporn & Chintakovid 2019), 

each of which having substantial limitations for evalua-

ting the VR efficacy in depression treatment: (i) the stu-

dies had limited sample size, (ii) a change in the depres-

sive state was not assessed within any longitudinal study 

design, (iii) there was no comparative data on the VR use 

for inactive control, (iv) studies were designed based on a 

sample of healthy population. Thus, there is a substantial 

gap in the research data on the clinical potential of VR-

based interventions for treatment of depressive disorders. 

According to Clark & Watson (1991), a deficit of 

positive emotions in combination with over-representa-

tion of negative emotions is one of the neuropsycho-

logical factors promoting the development of depression, 

while negative affect is hypothesized to be the common 

basis of vulnerability in relation to developing anxiety 

and depressive disorders (Clark & Watson 1991). Accor-

ding to the Research Domain Criteria (RDoC), negative 

and positive emotions are mediated by neuronal pathways 

involved in positive valence (e.g., the reward system) and 

negative valence (e.g., attention and salience networks, 

fear circuits involving the amygdala) (Kessel et al. 2017). 

In this context, research of the effects of VR-based inter-

ventions on positive and negative emotions may provide 

a clearer vision on the perspectives of VR efficacy in the 

treatment of depression. 

Notably, the VR modality has been investigated as a 

method for managing anxiety disorders. Numerous 

studies demonstrated that individuals with anxiety or 

depression might benefit from a VR intervention, which 

seems to be mediated by activation of neurobiological 

mechanisms of fear extinction (such as repeated 

exposure to fear provoking stimuli), or via correction of 

attentional bias in the processing of negative emotional 

stimuli (Li et al. 2021, Premkumar et al. 2021, Reeves et 

al. 2021, Urech et al. 2015, Wechsler et al. 2021, Zainal 

et al. 2021, Zolfaghari et al. 2022). 

In a healthy population, VR-exposure showed promi-

sing results in inducing positive emotional states. For 

example, according to Magdin et al. (2021), the VR envi-

ronment induced significantly stronger emotional states 

than did a control treatment with viewing of a standard 

LCD screen (Magdin et al. 2021). In another study, VR 

exposure during two weeks proved to be feasible, and 

showed effects on positive and negative emotions in 

healthy volunteers (Mahmud et al. 2022). Another study 

investigated the ability of VR games to induce positive 

emotions and diminish negative emotions, with conside-

ration of the contribution to body movements (Pallavicini 

& Pepe 2020). The study of 36 healthy volunteers repor-

ted a statistically significant increase in the intensity of 

happiness feeling and a simultaneous decline in fear, 

sadness and perceived anxiety. The authors furthermore 

reported a greater efficacy of high body-involvement 

games compared to the low body-involvement games, 

both for eliciting positive emotions and in reducing 

negative emotions and state anxiety. 

Few studies addressed the efficacy of VR-mediated 

induction of positive emotions in clinical samples. Herre-

ro et al. (2014) conducted the study in a sample of 40 

adult women with primary diagnosis of fibromyalgia, of 

whom 52.5% had a comorbid diagnosis of an anxiety 

disorder, and 65% having a depressive disorder, all accor-

ding to the Structured Clinical Interview for DSM-IV 

Axis I Disorder (SCID-I) (Herrero et al. 2014). The VR 
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intervention was intended to induce positive emotions via 

a visual and audio virtual surrounding. A primary out-

come measure was acute, pre-, post-induction change in 

mood. None of the participants reported worsening in 

their mood state, while 28% felt the same and other 72% 

reported improvement. Pre- vs post-test effects sizes 

-0.43), joy (-0.37), 

and vigor/energy (-0.38) and mild for motivation (-0.25). 

The effects of VR on anhedonia, as a representation of 

deficits in positive affect, was assessed in a study by 

Chen et al. (2020). The authors hypothesized that viewing 

positive scenes through VR might suppress anhedonic 

symptoms by inducing a more positive affect. Six partici-

pants diagnosed with moderate-to-severe depression were 

exposed to 13 sessions of viewing positive scenes in a 

controlled VR environment. The authors reported a signi-

ficant decrease in self-reported anhedonia, depression, 

anxiety, and impairments in functioning from the baseline 

to one-month follow-up. Remarkably, that positive affect 

improved later across the course of treatment compared 

to negative affect, consistent with the generally more 

refractory nature of anhedonia. 

CONCLUSIONS 

Despite the obvious disruptions in healthcare systems 

due to widely implemented social distancing measures 

and high rise in cases of SARS-Cov-2 infection, only a 

very few studies having investigated the effectiveness of 

VR interventions for depression treatment since the onset 

of the COVID-19 pandemic. These VR-based studies 

had strong limitations in terms of our research question 

due to imprecise design, small sample size, and outcome 

assessments. However, these studies may draw some 

crucial directions for further evidence-based research of 

VR use and its efficacy in depression treatment. 

Much as in the case of anxiety disorders, VR inter-

ventions for depression should target negative affect, 

which is the biologically-driven vulnerability factor. Si-

milar to anxiety disorders, where the VR intervention 

targeted the negative affect  the biologically-driven 

vulnerability factor, in depression (with its inherent 

exaggerated negative affect and low positive affect) the 

VR modality could be used not only for management of 

the negative attentional bias but also for the induction of a 

positive emotional state and emotional resources/balance.  

The reviewed studies demonstrated certain favorable 

effects of the VR-based interventions on inducing the 

positive emotions both in healthy participants and in 

clinical study samples in terms of depression treatment 

and depressive symptoms management. At the same time, 

most of the studies assessed only the immediate or short-

term effects of the VR-based interventions, whereas the 

long-term effects for depression remain unclear. There-

fore, we emphasize the importance of further research 

using randomized prospective design to test the effec-

tiveness and long-term impact of VR-modalities on 

managing negative affect and promoting the positive 

affect, as a key concept of recovery from depression, 

aiming to find path back to normality / emotional balance 

in people suffering from affective and mood disorders.  

Limitations of the study 

Despite the use of a well-defined search strategy, our 

study may still represent selection bias. In addition, the 

conclusions are constrained by the inherent limitations 

of the few existing studies which met our specific 

narrow-targeting inclusion criteria on the clinical 

investigations of VR use in depression treatment in the 

context of pandemic-related conditions. 
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