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Abstract

Background. Virtual reality (VR) is emerging as a non-pharmacological tool to support

rehabilitation and self-management. Evidence of its effectiveness, however, remains frag-

mented. This umbrella review synthesized systematic reviews and meta-analyses on VR

interventions in chronic conditions. Methods. Following the Joanna Briggs Institute Manual

for Evidence Synthesis, comprehensive searches were conducted in MEDLINE, CINAHL,

Cochrane Database, Web of Science, and Scopus. Eligible studies were systematic reviews

and meta-analyses assessing VR interventions. Two reviewers independently performed

screening, quality appraisal, and data extraction. Results. Seventeen reviews, including 229

primary studies, were analyzed. Stroke and chronic obstructive pulmonary disease were

most frequently investigated. VR tools ranged from web- and smartphone-based systems

to wearable devices and interactive games. Significant improvements were reported in

respiratory outcomes, functional mobility, balance, and psychological symptoms. Cognitive

effects were mixed. Reported adverse events, mainly cybersickness and dizziness, were

mild. Conclusions. VR may improve physical, respiratory, psychological, and selected cog-

nitive outcomes in chronic conditions. Despite study heterogeneity, evidence supports its

integration into chronic care. Future work should standardize protocols, assess long-term

effects, broaden target populations, and address equity and ethical issues to fully realize

VR’s potential as a person-centered tool.

Keywords: chronic conditions; non-pharmacological interventions; rehabilitation; umbrella

review; virtual reality

1. Introduction

According to the World Health Organization [1], chronic conditions are long-lasting,

non-communicable health states characterized by a generally slow progression and a need

for continuous management over time. They encompass not only chronic diseases but

also a wide range of persistent neurological, musculoskeletal, mental, metabolic, and

disabling conditions.

In recent years, virtual reality (VR) has emerged as a promising tool for managing

chronic conditions. However, the definition of VR remains highly heterogeneous within

the healthcare literature. A recent healthcare-focused systematic review identified more

than 100 distinct definitions of VR, highlighting the lack of conceptual consensus and
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the variability in how VR-based interventions are described and operationalised across

studies [2].

VR is increasingly applied in home, hospital, and outpatient care with robust evidence

in rehabilitation. Compared to traditional exercise programs, VR-based activities have been

shown to enhance motivation and adherence [3]. This is especially relevant in contexts

where rehabilitation access is limited by high costs and shortages of trained therapists [4].

Beyond physical rehabilitation, VR has demonstrated benefits as a non-pharmacological in-

tervention, such as reducing cancer-related fatigue [5] and providing immersive distraction

techniques to alleviate psychological burden [6]. In respiratory care, VR combined with

pulmonary rehabilitation has been shown to improve lung function and exercise perfor-

mance in patients with COPD [7]. Additionally, VR shows promise in the field of clinical

neurorehabilitation, as studies reveal statistically significant positive effects of VR-based

therapies on executive function, memory, and visuospatial skills in stroke patients [8].

From a nursing perspective, VR is becoming increasingly important in daily clinical

practice, where nurses often support patient education, guide rehabilitation activities, and

implement non-pharmacological strategies for managing symptoms. VR-based interven-

tions are already employed by nurses to decrease anxiety and pain during procedures [9],

promote adherence to medications [10], and boost patient engagement in self-management

programs for chronic conditions [11]. These uses closely align with the principles of person-

centered and evidence-based nursing, highlighting the importance of understanding how

VR can be integrated into multidisciplinary chronic care pathways.

Given the rapid expansion of VR applications in chronic conditions management,

there is a pressing need to systematically synthesize evidence across conditions, outcomes,

and care settings. In this review, chronic conditions were conceptualized based on shared

long-term care, rehabilitation, and self-management needs, rather than disease-specific

characteristics. This perspective reflects the common involvement of prolonged inter-

ventions, patient engagement, and functional recovery processes targeted by VR across

different conditions. Accordingly, this umbrella review was designed to identify, evaluate,

and analyze systematic reviews and meta-analyses on the clinical effects of VR in patients

with chronic conditions, thereby providing a comprehensive evidence base for researchers,

healthcare providers, and policymakers.

2. Materials and Methods

2.1. Aim

The review question addressed was: “How is virtual reality used to support the

management of chronic conditions?”.

This review has been conducted in accordance with the Joanna Briggs Institute Manual

for Evidence Synthesis [12].

2.2. Conceptualisation of Virtual Reality

In light of the substantial heterogeneity in how virtual reality is defined in the health-

care literature [2] and considering the scope and objectives of an umbrella review, the

present study adopted a broad and inclusive conceptualization of VR. Specifically, VR

was defined according to McCloy [13] as “a collection of technologies that allow people to

interact efficiently with three-dimensional computerized databases in real time using their

natural senses and skills.” This technology-agnostic definition emphasizes real-time inter-

action and multisensory engagement rather than specific devices or degrees of immersion.
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2.3. Search Strategy

The research question was structured using the PICO Framework (Participants/

Intervention, Comparison, Outcomes) to guide eligibility criteria, keywords, and search

strategies [12].

Following the JBI three-step approach [12], an initial limited search in MEDLINE

was performed to identify relevant reviews and analyze key text words and index terms,

including “systematic review” and “meta-analysis.” Comprehensive searches were then

conducted in MEDLINE via PubMed, CINAHL, Cochrane Database, Web of Science, and

Scopus using terms associated with the research topic combined with Boolean operators.

Database-specific filters were applied, and the full search strategies are reported in Sup-

plementary Materials (Table S1). Finally, the reference lists of all included reviews were

screened for additional studies.

2.4. Eligibility Criteria

2.4.1. Inclusion Criteria

Study selection was based on addressing the research question and the PICO Frame-

work (Table 1) [12]. Systematic reviews and meta-analyses on the use of virtual reality in the

management of chronic conditions were included, with no restrictions on date, geographic

location, or language.

Table 1. PICO Framework.

PICO Element Description

Population (P) People living with chronic conditions

Intervention (I)
Use of virtual reality to support the management of
chronic conditions

Comparison (C)
Any comparator reported in the included reviews (e.g., usual care,
alternative therapy, or no intervention)

Outcome (O)

All outcomes measured in the included reviews, including
symptoms, functional outcomes, quality of life, adherence,
well-being, and any other outcomes related to the management of
chronic conditions

2.4.2. Exclusion Criteria

In accordance with the predefined eligibility criteria, we excluded studies whose focus

did not align with the scope of the review. Specifically, studies addressing caregiver-related

outcomes, acute disease conditions, and pharmacological interventions. Furthermore,

studies that did not adopt a systematic review or meta-analytical methodology were

excluded to maintain consistency and ensure the methodological robustness of the evidence

synthesized. We also excluded reviews focusing exclusively on anxiety or depression, as

these conditions are not classified as chronic diseases under the DSM-5 criteria [14].

2.5. Study Selection

The selection of studies was performed in accordance with the eligibility criteria.

Study selection was conducted in two distinct stages: (1) title and abstract screening,

and (2) full-text screening. At both stages, two reviewers (L.I. and G.L.) independently

screened all retrieved citations against the eligibility criteria. Any disagreements between

the two reviewers were discussed and resolved through consensus; when consensus could

not be reached, a third reviewer (I.M.) was consulted. The process and decisions taken

at each stage were documented in detail to ensure transparency and reproducibility, as
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recommended by the JBI Manual for Evidence Synthesis [12]. The entire screening process

was performed using the Rayyan web application [15].

2.6. Assessment of Methodological Quality of Included Studies and Quality of Evidence

Two reviewers (L.I., G.L.) independently appraised quality using the JBI Critical Ap-

praisal Tool [16]. The tool comprises 11 items rated as “Yes,” “No,” “Unclear,” or “Not appli-

cable.” Any disagreements were resolved through discussion with a third reviewer (I.M.).

For descriptive and interpretative purposes, reviews were categorized into three levels

of methodological quality (high, moderate, and lower quality) based on the number and

pattern of affirmative (“Yes”) responses across the 11 JBI items. Reviews were considered

high quality when most criteria were met (generally 9–11 “Yes” responses) with no major

methodological concerns; moderate quality when several criteria were met (typically

6–8 “Yes” responses) but some limitations were identified; and lower quality when fewer

criteria were satisfied (≤5 “Yes” responses) or when multiple critical items were rated as

“No” or “Unclear”.

The certainty of the evidence was evaluated using the Grading of Recommenda-

tions, Assessment, Development and Evaluation (GRADE) approach [17]. When available,

GRADE ratings reported in the included systematic reviews were extracted and summa-

rized by outcome. Evidence was classified into four levels (high, moderate, low, or very

low) based on the overall confidence in the effect estimates, in order to inform the strength

of the resulting recommendations. When GRADE assessments were not reported, no

formal reclassification was conducted; instead, the confidence in the evidence was dis-

cussed narratively, drawing on methodological quality, sample size, consistency of findings,

and heterogeneity.

2.7. Data Collection

Data were extracted using the standardized JBI Data Extraction Tool for Systematic

Reviews and Research Syntheses [12]. Extracted information included specific items such

as data collected on patients’ chronic conditions, age, sex, type of device used, intervention

details, study location, publication year, disease duration, and key findings. Only data

reported in the included reviews were used.

2.8. Overlap of Primary Studies

To assess the degree of overlap of primary studies across the included systematic

reviews, a citation matrix was constructed [17]. Only primary studies appearing in at

least two reviews were retained in a reduced citation matrix to improve readability and to

identify the main sources of overlap.

The degree of overlap was quantified using the Corrected Covered Area (CCA),

calculated according to the method proposed by Kirvalidze et al. [18]. The total number of

primary study occurrences across reviews (N), the number of unique primary studies (n),

and the number of included systematic reviews (r) were used to compute the CCA using

the following formula:

CCA =
N − n

n × (r − 1)

To facilitate interpretation, CCA values were visually summarized using the GROOVE

(Graphical Representation of Overlap of OVErviews) approach [19], in which different

colors were assigned to predefined CCA ranges to indicate increasing levels of overlap

among reviews. Specifically, green indicated no overlap (CCA = 0), yellow slight overlap

(0–5%), orange moderate overlap (6–10%), light brown high overlap (11–15%), and dark

brown very high overlap (>15%).
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3. Results

3.1. Study Screening and Selection

A total of 1874 records were identified from various databases. After removing

duplicates, 1252 records potentially meeting the inclusion criteria were selected. The

selection process was performed using the Rayyan web application [15] and illustrated

with the PRISMA flow diagram [20] (Figure 1).

Figure 1. PRISMA Flow Diagram 2020—Selection process. ** Records excluded during title and

abstract screening.

572 articles were excluded in the title-abstract selection, leaving 50 full-text articles, of

which 2 lacked full-text availability. The main reasons for full-text exclusion were: diverse

populations, variations in phenomena of interest, and inappropriate study designs. The

full-text selection involved a total of 17 reviews.

3.2. Study Characteristics

The 17 reviews included were published between 2014 [21] and 2024 [22] in vari-

ous countries. China accounted for 29.41% of the total reviews [7,8,23–25], followed by

Brazil with 11.76% [21,26]. Other countries represented include Canada [27], Greece [28],

Spain [29], Italy [30], Saudi Arabia [22], Great Britain [31], Jordan [6], Taiwan [32],

Korea [33], and Denmark [34] each contributing 5.88% of the total.

The majority of the reviews (88%) are meta-analyses [7,8,21–25,27–29,32–34], while the

remaining 12% consist of systematic reviews [6,30,31].

The number of primary studies in the included reviews ranged from five to 31, result-

ing in a total of 229 primary studies.

Most of the included studies were randomized controlled trials, comprising

88.29% [6–8,21–34]. A smaller percentage were observational studies (9%) [31], followed

by systematic reviews (1.80%) [6], secondary analyses of randomized controlled trials and

open-label trials (0.90%) [30].
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Across the included reviews, several studies listed at least one author affiliated with a

school, department, or faculty of nursing [6,8,23,25,29,34,35].

The most reported chronic condition was stroke (43%) [8,21,22,24,27,33], followed by

COPD (29%) [23,28,29,35] (Figure 2).

 

43%

29%

7%

7%

7%
7%

Stroke COPD

Mild Cognitive Impairment Multiple Sclerosis

Cancer Chronic Physical Illness (Other)

Figure 2. Conditions considered in the included studies.

Sample sizes across the included studies varied considerably, ranging from 154 [21] to

1257 participants [31]. Among the studies that reported gender-specific data, the number

of participants ranged from 154 [22] to 793 [31] for women and 189 [29] to 464 [31] for men.

One study did not report its sample size [34].

The implementation of VR interventions varied along the continuum of patient care.

VR was applied at different stages of care, including the acute, post-acute, and chronic

phases of treatment [6–8,21,23,25–34].

3.3. Assessment of Methodological Quality of Included Studies

Most studies met the key criteria, particularly in terms of search strategy, inclusion,

data extraction, and synthesis (Table 2). Common gaps included unclear research questions

(Q1), a lack of independent appraisal reporting (Q6), and inconsistent assessment of publi-

cation bias (Q9). Reviews were classified into three methodological quality categories based

on the JBI critical appraisal results. High-quality reviews were those meeting most JBI

criteria (typically 9–11 “Yes” responses) and accounted for approximately one-third of the in-

cluded reviews [6,8,24,26,30,31]. These reviews showed no major methodological concerns.

The majority of reviews were classified as moderate quality, fulfilling several key

methodological criteria but presenting some limitations, particularly regarding proto-

col registration, assessment of publication bias, and clarity of search strategy report-

ing [22,23,25,28,29,32–35].

Finally, a small proportion of reviews showed lower methodological quality [21,27].

These reviews showed a higher number of “No” or “Unclear” ratings across multiple JBI

items, particularly in domains related to the assessment of publication bias and trans-

parency of methodological procedures.
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Table 2. Quality appraisal of the included reviews.

Author(s) Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11

Tuena et al. (2023) [30] YES YES YES YES YES YES YES YES YES YES YES
Zhang et al. (2021) [8] NO YES YES YES YES YES YES YES YES YES YES
Lee et al. (2019) [33] NO YES YES YES YES NO YES YES YES YES YES

Patsaki et al. (2023) [28] NO YES YES YES YES YES YES YES NO YES YES
Obrero-Gaitán et al. (2024) [29] NO NO YES YES YES YES YES YES YES YES YES

Chai et al. (2023) [23] NO NO YES YES YES NO YES YES YES YES YES
Kantha et al. (2023) [32] YES YES YES YES YES YES YES YES YES NO NO
Zhong et al. (2021) [25] NO YES YES YES YES YES YES YES Unclear YES YES

Alhwoaimel et al. (2024) [22] NO YES YES YES YES YES NO YES NO YES YES
Shen et al. (2023) [24] NO YES YES YES YES YES YES YES YES YES YES
Liu et al. (2023) [35] NO YES YES YES YES YES YES YES NO YES YES

Alhusamiah et al. (2024) [6] NO YES YES YES YES YES YES YES YES YES YES
Iruthayarajah et al. (2016) [27] YES YES YES YES YES Unclear YES YES YES Unclear NO

McGhee et al. (2024) [31] YES YES YES YES YES Unclear YES YES YES YES YES
Nascimento et al. (2021) [26] YES YES YES YES YES YES YES YES YES YES YES

Rodrigues-Baroni et al. (2014) [21] YES YES YES YES YES YES YES YES NO NO NO
Høeg et al. (2021) [34] YES YES YES YES NO NO YES YES YES YES YES

3.4. Overlap of Primary Studies

As reported in Table 3, according to the GROOVE classification, the CCA matrix shows

that most pairwise comparisons fall in the Green category (CCA = 0), indicating no overlap

between reviews. This pattern is evident for reviews addressing distinct clinical conditions,

such as multiple sclerosis (Rev 5) [26], mixed chronic conditions (Rev 8) [31], cancer-related

fatigue (Rev 10) [6], and chronic musculoskeletal disorders (Rev 12) [32], supporting a high

level of independence of the evidence base.

Table 3. CCA matrix showing overlap of primary studies across included systematic reviews

(GROOVE classification).

Rev1 Rev2 Rev3 Rev4 Rev5 Rev6 Rev7 Rev8 Rev9 Rev10 Rev11 Rev12 Rev13 Rev14 Rev15 Rev16 Rev17

Rev1 – 0.57 0.42 0 0 0 0 0 0 0 0.09 0 0 0 0 0 0

Rev2 0.57 – 0.33 0 0 0 0 0 0 0 0.22 0 0 0 0 0 0

Rev3 0.42 0.33 – 0.037 0 0 0 0 0 0 0.55 0 0 0 0 0 0

Rev4 0 0 0.037 – 0 0 0 0 0 0 0.05 0 0 0 0 0 0

Rev5 0 0 0 0 – 0 0 0 0 0 0 0 0 0 0 0 0

Rev6 0 0 0 0 0 – 0 0 0 0 0 0 13.5 8.3 12.0 9.5 17.6

Rev7 0 0 0 0 0 0 – 0 0 0 0 0 4.8 0 0 0 0

Rev8 0 0 0 0 0 0 0 – 0 0 0 0 0 0 0 0 0

Rev9 0 0 0 0 0 0 0 0 – 0 0 0 15.8 12.0 7.1 8.7 14.7

Rev10 0 0 0 0 0 0 0 0 0 – 0 0 3.3 0 0 0 6.7

Rev11 0.09 0.22 0.55 0.05 0 0 0 0 0 0 – 0 13.3 11.1 5.3 6.3 15.4

Rev12 0 0 0 0 0 0 0 0 0 0 0 – 9.5 5.9 0 0 7.7

Rev13 0 0 0 0 0 13.5 4.8 0 15.8 3.3 13.3 9.5 – 23.5 11.5 12.0 13.9

Rev14 0 0 0 0 0 8.3 0 0 12.0 0 11.1 5.9 23.5 – 22.2 15.0 21.4

Rev15 0 0 0 0 0 12.0 0 0 7.1 0 5.3 0 11.5 22.2 – 0 8.3

Rev16 0 0 0 0 0 9.5 0 0 8.7 0 6.3 0 12.0 15.0 0 – 15.0

Rev17 0 0 0 0 0 17.6 0 0 14.7 6.7 15.4 7.7 13.9 21.4 8.3 15.0 –

Legend: Green = 0; Yellow = 0–5% (slight overlap); Orange = 6–10% (moderate overlap); Light Brown = 11–15%
(high overlap); Dark Brown = >15% (very high overlap). Rev 1 = Patsaki et al. (2023) [M22.1] [28]; Rev 2 = Obrero-
Gaitán et al. (2024) [29]; Rev 3 = Chai et al. (2023) [23]; Rev 4 = Zhong et al. (2021) [25]; Rev 5 = Nasci-
mento et al. (2021) [26]; Rev 6 = Shen et al. (2023) [24]; Rev 7 = Alhwoaimel et al. (2024) [22]; Rev 8 = McGhee et al.
(2024) [31]; Rev 9 = Zhang et al. (2021) [8]; Rev 10 = Alhusamiah et al. (2024) [6]; Rev 11 = Liu et al.
(2023) [35]; Rev 12 = Kantha et al. (2023) [32]; Rev 13 = Lee et al. (2019) [33]; Rev 14 = Høeg et al. (2021) [34];
Rev 15 = Tuena et al. [30]; Rev 16 = Rodrigues-Baroni et al. (2014) [21]; Rev 17 = Iruthayarajah et al. [27].
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Slight overlap (Yellow, 0–5%) is observed mainly among reviews focused on COPD,

including Rev 1 [28], Rev 2 [29], Rev 3 [23], and Rev 11 [7], reflecting partial sharing of

randomized controlled trials within a relatively well-defined clinical area.

Moderate overlap (Orange, 6–10%) emerges primarily in comparisons involving stroke-

related reviews, such as Rev 6 [24], Rev 9 [8], and Rev 11 [7], indicating convergence on

common intervention paradigms and outcome measures in post-stroke rehabilitation.

Higher levels of overlap are concentrated within the chronic stroke and neurological

rehabilitation cluster, including Rev 13 [33], Rev 14 [34], Rev 15 [30], Rev 16 [21], and

Rev 17 [27]. In this group, high overlap (Light Brown, 11–15%) and very high overlap (Dark

Brown, >15%) are observed, with the highest CCA values found between Rev 13–Rev 14

(23.5%), Rev 14–Rev 15 (22.2%), and Rev 14–Rev 17 (21.4%). This reflects substantial

redundancy of primary studies, likely due to shared focus on chronic stroke populations

and repeated inclusion of landmark RCTs.

3.5. Virtual Reality Tools

Across the included systematic reviews, VR interventions were delivered through a

remarkably heterogeneous spectrum of technologies, ranging from commercial exergaming

devices to fully immersive head-mounted display (HMD) systems and bespoke rehabili-

tation platforms. In pulmonary rehabilitation, several studies implemented commercial

systems such as the Wii Fit, which enables interaction with virtual environments through a

handheld controller and, in some cases, the Wii Balance Board to support balance-oriented

tasks [7,23]. The Nintendo Wii console, more broadly, was also employed to simulate func-

tional activities and whole-body movements using motion-sensitive controls [22,24–26].

Another widely used system was the Xbox Kinect, a motion-capture device capable of

recognizing the user’s outline and body segments to provide real-time biofeedback during

stepping, reaching, or multidirectional walking tasks [23,25,26].

More immersive pulmonary rehabilitation protocols relied on specialized systems

such as the BioMaster virtual situational interactive training system, which generates

realistic interactive simulations through combined hardware and software interfaces to

reproduce daily environments and promote functional breathing exercises [7,23]. Simi-

larly, VR TierOne delivered strong visual, auditory, and kinesthetic stimulation through a

head-mounted display, often using applications such as the Virtual Therapeutic Garden,

an immersive metaphor in which environmental flourishing across sessions symbolizes

clinical improvement and psychological engagement [23,28]. Additional COPD-focused

interventions included somatosensory game-based platforms designed to stimulate pul-

monary effort and whole-body movement [23]. Semi-immersive tools such as data gloves

and simulated bicycles were also used to enhance perceptual involvement and motor com-

pliance during therapeutic tasks [28]. This pattern of combining accessible non-immersive

exergaming platforms with more advanced VR tools was also evident in COPD-focused

interventions, where non-immersive VR (niVR) and immersive VR (iVR) systems were

applied within the same therapeutic context [29].

In cognitive and neurological rehabilitation, VR interventions ranged from non-

immersive exergaming systems to fully immersive HMD-based cognitive training. Pro-

grams targeting mild cognitive impairment employed Kinect- or Wii-based games simu-

lating activities such as kayaking, as well as BioRescue, a pressure-sensitive platform con-

figured to deliver visual feedback for postural control and cognitive–motor exercises [25].

Cognitive training often included modules delivered through head-mounted displays,

where users completed daily life tasks, memory sequences, or executive-functioning ex-

ercises in virtual settings [25]. In multiple sclerosis rehabilitation, VR sessions typically

began with a warm-up on a stationary bicycle, followed by Wii Fit balance games or

https://doi.org/10.3390/nursrep16020057
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Xbox 360 Kinect balance exercises involving multidirectional steps, unilateral or bilateral

postural tasks, and dynamic weight-shifting [26]. Cycling-based systems such as Speed-

Interactive Pedaling Training (SIPT) combined stationary bikes with the Virtual Active

smartphone application, which projected immersive environments, such as mountain

trails or urban landscapes, whose movement synchronized with the patient’s pedaling

rhythm [22]. Driving-Based Interactive Video Games (DBIVG) introduced complex motor-

cognitive tasks through steering wheels, pedals, and cockpit setups simulating car-racing

environments demanding continuous visuomotor engagement [22].

Stroke rehabilitation deployed a broad range of VR modalities, including the Wii

Balance Board for posture and weight-shift training [24,27] and Kinect-based exergaming

through titles such as Kinect Sports, Kinect Adventures, and Your Shape Fitness Evolved

to promote lower-limb coordination, balance, and motor performance [24]. Some inter-

ventions integrated VR with conventional physiotherapy techniques including stretching,

gait training, joint mobilization, strengthening, cycling ergometry, stair climbing, and

task-specific functional exercises such as door unlocking, cooking, bathing, or tool-use

simulations, all performed within virtual task environments [24]. More technologically

advanced approaches used treadmill-based virtual environments where real-world video

recordings or augmented simulations were synchronized with treadmill speed to improve

gait stability, obstacle negotiation, and locomotor adaptability [21,27]. Other stroke pro-

tocols incorporated balance games, aerobic activities, muscle-strengthening routines, or

bilateral upper-limb rehabilitation delivered through Wii Sports & Resort, Wii Play Motion,

Let’s Tap, Xbox Kinect sports titles, and mechanically supported VR-assisted reaching and

grasping exercises [33].

In psychological and well-being interventions, immersive VR systems were prevalent,

leveraging head-mounted displays such as Vuzix Wrap, ezVision, Zeiss VR One, VR

Box 2, and Oculus Quest to deliver calming natural landscapes or emotionally engaging

environments [31]. Virtual scenarios included environments such as Ocean Rift (underwater

exploration), Happy Place (tranquil nature-based scenes), Second Life (exploratory virtual

worlds), and Nature Treks (ambient naturalistic environments), as well as unspecified

platforms projecting scenes such as forests, beaches, safaris, and meditative settings [31].

Some programs also employed VR-based mindfulness, VR-CALM environments, and 360◦

immersive videos to alleviate cancer-related fatigue, anxiety, and emotional distress [6].

Studies also included theBlu for underwater relaxation, Google Earth VR for virtual travel,

Unreal Engine–based guided relaxation scenarios, and personalized reminiscence VR

videos filmed with 360◦ cameras [31].

A number of reviews described mixed or unspecified VR systems. Some employed

combinations of immersive and non-immersive interactive VR without specifying the exact

devices [32]. Others used general screen-based or head-mounted VR without reporting

the underlying hardware [8]. Finally, several studies involving balance rehabilitation,

motor-cognitive dual-task training, or older adult motor interventions referenced VR use

but did not provide sufficient technological detail [30,33,34].

The virtual reality intervention was implemented with varying temporal frequencies,

ranging from a minimum of 10 min once daily [6] for a fortnight to a maximum of 120 min

five times weekly for four weeks [33].

3.6. Outcomes

The outcomes assessed across the included studies were organized into five main

macro-categories and each category was subdivided into specific thematic subdomains

to ensure conceptual clarity and consistency in outcome classification: (a) Movement,

Balance, and Motor/Functional Skills, (b) Quality of Life, (c) Cognitive and Memory
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Outcomes, (d) Psychological, Emotional, and Pain Outcomes, and (e) Adverse Events and

Safety Outcomes.

3.6.1. Movement, Balance, and Motor/Functional Skills

This outcome category comprises physical mobility, motor function, postural control,

and overall performance. A first focus was motor and muscular function, primarily assessed

through gait and endurance tests. The 6-Minute Walk Distance (6MWD) [7,23,27,28,34]

measured sustained effort, while short-distance protocols such as the 10-Meter, 1-Minute,

and 3-Minute Walk Tests [27,34], captured mobility in restricted timeframes. The Timed

Stair Test (TST) [27] added task-specific insights into lower-limb strength and step nego-

tiation. Collectively, these tools evaluated walking endurance, functional mobility, and

fatigue resistance.

A second area concerned balance and postural control, examined with both static and

dynamic measures. The Berg Balance Scale (BBS) [24,26,27] and Brunel Balance Assessment

(BBA) [27] assessed stability in varied conditions. Transitional balance was evaluated

through the Timed Up and Go (TUG) [24,26,27,34] while reach-based tools such as the

Functional Reach Test and Anterior Reach Test (ART) [24,27] quantified standing stability.

Broader mobility and fall risk were examined via the Tinetti Performance-Oriented Mobility

Assessment [27,30] and the 30-Second Sit to Stand Test (30-SSTS) [27]. Complementary

biomechanical parameters (center of pressure, stability index, postural sway) provided fine-

grained monitoring, especially under dual-task or cognitively demanding conditions [30].

Finally, range of motion and functional capacity were evaluated to capture flexibility,

endurance, and fatigue. Joint mobility was measured with standardized protocols [33],

while physical tolerance was tested with endurance-based measures [7,28]. Fatigue and ex-

ertional decline were quantified through performance-based protocols [6,26,31]. In addition,

perceived exertional breathlessness was monitored with the Modified Medical Research

Council Dyspnea Scale (mMRC) [23,28], linking mobility outcomes to respiratory effort.

3.6.2. Quality of Life (QoL)

This outcome category addresses perceived quality of life, autonomy in daily living,

and subjective well-being, explicitly excluding motor-related outcomes to distinguish

functional independence from physical performance.

A central focus was the evaluation of Activities of Daily Living (ADL) and Instrumental

Activities of Daily Living (IADL), which capture the ability to manage both basic self-care

(e.g., bathing, dressing, feeding) and more complex tasks essential for independent living

(e.g., shopping, transportation). These were frequently assessed using validated scales,

particularly the Modified Barthel Index [24,25,33].

A second subdomain was perceived fatigue and vitality, reflecting subjective levels

of energy, stamina, and daily tiredness. These measures are key to understanding how

individuals experience resilience and endurance in everyday contexts [6,26,31].

Finally, overall quality of life was assessed through standardized instruments

evaluating general well-being and health-related quality of life from the patient’s

perspective [8,23,26].

3.6.3. Cognitive and Memory Outcomes

This outcome category encompasses cognitive functioning and mental abilities, struc-

tured according to the domains assessed.

The first subdomain is global cognitive function, referring to overall cognitive perfor-

mance. It was commonly evaluated using composite scores or broad cognitive assessment

tools that provide a general estimate of cognitive status [8,23].
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The second subdomain targets specific cognitive domains, offering a more detailed

perspective. Memory (immediate and delayed recall) was assessed through dedicated

tasks [8,25] often alongside attention, which was measured using similar instruments [8,25].

Executive function, encompassing planning, problem-solving, and cognitive flexibility,

represented another key area, evaluated through validated cognitive tests [8,25,30]. Further

domains included verbal fluency, visuospatial ability [8], and time perception considered

within cognitive processes [6].

3.6.4. Psychological, Emotional, and Pain Outcomes

This outcome category covers emotional well-being, psychological status, and pain per-

ception, integrating both clinically significant conditions and broader affective experiences

relevant to overall health.

The first subdomain, emotional and psychological state, was assessed through stan-

dardized tools measuring mood and mental health symptoms. Core instruments included

the Beck Depression Inventory (BDI) [8,23], for depressive severity, and the Hospital Anx-

iety and Depression Scale (HADS), which evaluates anxiety (HADS-A) and depression

(HADS-D) [23,28]. The State-Trait Anxiety Inventory (STAI) [23,31] was frequently applied

to distinguish between transient and persistent anxiety states. Broader measures encom-

passed mood, psychological distress [31], and motivational or emotional responses related

to healthcare experiences [34].

The second subdomain, pain, focused on patient-reported intensity and impact on

daily life. The Visual Analogue Scale (VAS) was the most widely adopted tool, com-

plemented by additional validated measures to capture the subjective experience of

pain [6,31,32,34].

3.6.5. Adverse Events and Safety Outcomes

Adverse events were systematically monitored in several reviews and included general

treatment-related adverse events [23] and VR-specific side effects such as cybersickness,

fall injuries, dizziness, and eye strain [34].

Stroke rehabilitation studies also incorporated stability metrics linked to fall risk [27],

while motor-cognitive dual-task training monitored falls and instability episodes [30].

Figure 3 illustrates the distribution of outcome categories assessed across the

17 included reviews.

 

Figure 3. Distribution of outcome categories assessed across the 17 included reviews.
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3.7. Efficacy of VR

Evidence from multiple meta-analyses indicates that VR-based pulmonary reha-

bilitation is effective on selected respiratory and functional outcomes in patients with

COPD. Chai et al. [23] reported significant improvements in FEV1% predicted (p = 0.007),

FEV1/FVC (p < 0.001), dyspnea (p < 0.001), and symptoms of depression (p = 0.033) and

anxiety (p = 0.036), although no significant effect was observed for absolute FEV1 (p = 0.124).

Similarly, Patsaki et al. [28] found a statistically significant improvement in pulmonary

function (p = 0.002), while gains in exercise capacity were marginal and at the threshold of

statistical significance (p = 0.05).

More recent evidence from Obrero-Gaitán et al. [29] showed significant improvements

in functional capacity (p = 0.017) and functional mobility (p < 0.001), whereas effects on

pulmonary function (FEV1) were small and supported by very low-certainty evidence

(p = 0.048). In contrast, Liu et al. [7] reported no significant effect of VR on FEV1 (p = 0.38),

although improvements were observed for FEV1/FVC and exercise capacity when VR was

combined with conventional pulmonary rehabilitation. In individuals with mild cogni-

tive impairment, Zhong et al. [25] demonstrated a statistically significant improvement in

global cognitive function measured by MoCA (p = 0.03), supported by moderate-certainty

evidence, whereas no significant effects were found when cognition was assessed with the

MMSE (p = 0.61). Executive function improved significantly (p < 0.001), while no consis-

tent effects were observed for delayed or immediate memory, attention, or instrumental

activities of daily living (p > 0.05).

In contrast, in stroke populations, evidence was more heterogeneous. Zhang et al. [8]

found no significant effect of VR on global cognition (p = 0.41) or attention (p = 0.58), but

reported significant improvements in executive function (p = 0.03), memory (p = 0.02), and

visuospatial ability (p = 0.006). Strong and consistent effects of VR were observed for balance

and functional mobility in neurological populations. Shen et al. [24] reported significant

improvements in balance (p < 0.00001), functional mobility (p < 0.0001), functional reach

(p < 0.001), and ADL (p = 0.004) in stroke patients. These findings were corroborated by

Iruthayarajah et al. [27] and Høeg et al. [34], who showed significant effects on BBS and

TUG scores (p ≤ 0.001), while effects on walking endurance were inconsistent (p = 0.06).

Similarly, Rodrigues-Baroni et al. [21] demonstrated a significant increase in walking

speed following VR-based gait training. In chronic musculoskeletal disorders, Kantha

et al. [32] provided good-quality evidence that interactive VR significantly reduced pain

compared with no rehabilitation and conventional rehabilitation, while effects on functional

disability were not significant.

In cancer-related conditions, Alhusamiah et al. [6] and McGhee et al. [31] reported

reductions in fatigue, pain, anxiety, depression, distress, and systolic blood pressure,

supporting the feasibility and potential effectiveness of immersive VR, although statistical

estimates were often derived from small or heterogeneous studies.

Across multiple sclerosis and mixed chronic conditions, Nascimento et al. [26] found

no significant improvement in functional mobility, but significant benefits for fatigue,

balance, and quality of life.

3.8. Quality of Evidence

Among the 17 included reviews, only two [25,29] explicitly applied the GRADE frame-

work to evaluate the certainty of evidence, focusing on populations with mild cognitive

impairment and COPD, respectively. For transparency and methodological rigor, only

formally reported GRADE ratings from these reviews are presented. Table 4 summarizes

the outcomes, pooled effect sizes, and GRADE certainty ratings for the two reviews.
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Table 4. GRADE ratings.

Outcome Comparison Effect Size (SMD) Certainty of Evidence

Functional capacity Overall 0.40 (0.07–0.71) Low
Functional capacity VRBT vs. PR 0.51 (0.24–0.78) Very low
Functional capacity VRBT + PR vs. PR 0.38 (0.07–0.70) Low
Pulmonary function VRBT vs. PR 0.33 (0.01–0.65) Very low
Functional mobility Overall 0.77 (0.50–1.10) Low
Functional mobility VRBT + PR vs. PR 0.80 (0.45–1.45) Very low
Global cognition (MoCA) Intervention vs. control 0.42 (0.04–0.79) Moderate
Global cognition (MMSE) Intervention vs. control 0.09 (−0.26–0.44) Moderate
Delayed memory Intervention vs. control 0.31 (−0.05–0.68) Moderate
Immediate memory Intervention vs. control 0.00 (−0.28–0.29) Moderate
Executive function (Trail A) Intervention vs. control −0.58 (−0.80 to −0.35) Moderate
Executive function (Trail B) Intervention vs. control −0.07 (−0.31–0.18) Moderate
Attention (DSF) Intervention vs. control −0.24 (−0.75–0.26) Moderate
Attention (DSB) Intervention vs. control 0.03 (−0.47–0.53) Moderate
Instrumental activities of daily
living (IADL)

Intervention vs. control 0.40 (−0.14–0.94) Moderate

Legend: Effect sizes are reported as standardized mean differences (SMD). Certainty of evidence was rated accord-
ing to the GRADE approach and classified as high, moderate, low, or very low. VRBT = virtual reality–based ther-
apy; PR = pulmonary rehabilitation; DSF = Digit Span Forward; DSB = Digit Span Backward; IADL = instrumental
activities of daily living; MoCA = Montreal Cognitive Assessment; MMSE = Mini-Mental State Examination.

For the remaining reviews, the certainty of the evidence was interpreted narra-

tively, drawing on indicators of methodological rigor (PEDro, Cochrane RoB/RoB2,

AMSTAR 2, ROBIS, EPHPP), sample size and statistical power, consistency of effects across

studies, and reported heterogeneity, and subsequently mapped onto the prespecified

outcome framework.

For Movement, Balance, and Motor/Functional Skills, most evidence derives from

rehabilitation contexts involving different populations [7,21–24,26–30,33,34]. Most included

primary studies were RCTs of moderate-to-good methodological quality and consistently

demonstrated benefits in gait and endurance, balance and postural control, trunk stability,

and functional mobility. Taken together, these findings support moderate confidence that

VR contributes to improvements in motor- and balance-related outcomes, although the lack

of blinding and variability in interventions limit stronger certainty.

For Quality of Life (QoL), including ADL, IADL, and perceived vitality, effects were

generally smaller and more heterogeneous. Reviews across different rehabilitation set-

tings [6,8,23–26,31,33] reported modest improvements in functional independence, fatigue,

and health-related QoL; however, these findings were often based on a limited number of

studies and heterogeneous assessment tools. Accordingly, confidence in VR-related QoL

benefits can be considered low-to-moderate.

For Cognitive and Memory Outcomes, evidence is strongest in populations under-

going cognitive-oriented rehabilitation. Findings from several studies [8,23,25,30], indi-

cate improvements particularly in executive and visuospatial functions, whereas effects

on global cognition, memory, and attention are smaller and less consistent. Given the

moderate methodological quality but substantial heterogeneity in cognitive tasks and in-

terventions, there is moderate confidence for domain-specific cognitive gains (especially

executive/visuospatial), and low-to-moderate confidence for global cognition and memory.

For Psychological, Emotional, and Pain Outcomes, Kantha et al. [32] provides compar-

atively robust RCT-based evidence supporting reductions in pain and disability, suggesting

moderate confidence in this area. In other immersive VR applications [6,31], benefits

have been reported in reducing anxiety, distress, and procedural pain; however, these
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findings are largely derived from small, heterogeneous, and often pilot studies, resulting in

low-to-moderate confidence overall for mood and anxiety-related outcomes.

Finally, Adverse Events and Safety Outcomes were less consistently reported. Where

explicitly assessed [23,27,30,31,34], VR interventions were generally well tolerated, with

predominantly mild and transient effects (e.g., cybersickness, dizziness) and no consistent

evidence of serious harm or increased fall risk. Nonetheless, due to incomplete and non-

standardized reporting, certainty regarding safety remains low, although available data sug-

gest a favorable safety profile when VR is delivered under appropriate clinical supervision.

4. Discussion

This umbrella review aimed to evaluate the effectiveness of VR interventions in chronic

conditions, representing the first synthesis of its kind. Findings provide an evidence base

for clinicians, guidance for educators on target populations and outcomes, and insights

for policymakers and administrators to improve care delivery and strategic planning.

Seventeen reviews published between 2014 and 2025 were included, reflecting a growing

interest in VR applications in clinical contexts over the last decade [36]. Interestingly, the

majority of the included reviews originated from China, a trend that may be attributed

to greater technological investment and infrastructure in the healthcare sector. While this

highlights China’s leading role in the development and adoption of digital health tools,

it also raises important concerns regarding the generalizability of these findings to other

settings, particularly low-resource environments, where accessibility and usability remain

insufficiently addressed [37].

Methodological quality across the included reviews was generally acceptable, with a

predominance of systematic reviews and meta-analyses of randomized controlled trials.

Nevertheless, several reviews lacked clearly formulated research questions or independent

quality appraisal, which may limit the robustness of their conclusions.

The clinical populations examined in the included studies were heterogeneous, with

stroke and COPD emerging as the most frequently investigated conditions. This emphasis

likely reflects the pronounced motor and respiratory impairments associated with these

diseases, which align well with the rehabilitative potential of VR technologies [38,39]. In

contrast, neurological and complex chronic conditions were significantly underrepresented.

Given the increasing attention toward personalized, integrated, and long-term care in these

populations, this underrepresentation constitutes a meaningful gap in the current body

of evidence.

Importantly, this clinical imbalance is mirrored by methodological patterns in the

evidence synthesis. The GROOVE-based analysis of the CCA demonstrated that overlap

was not uniformly distributed across the evidence base but concentrated within specific

pathology-driven clusters, particularly in chronic stroke and neurological rehabilitation. In

these clusters, high to very high overlap suggests that conclusions may be influenced by a

shared core of primary randomized controlled trials.

Another key finding is that VR interventions were mostly applied in the post-acute

rehabilitation phase, likely due to greater feasibility and lower risks in medically stable

patients. In contrast, the acute phase remains largely unexplored, representing a potential

area for future research and clinical application [40].

VR interventions included web-based apps, smartphone systems, wearables, and

gamified immersive tools aimed at enhancing engagement and motivation. However, the

lack of a standardized definition of VR, together with wide variability in session duration

and frequency, limits comparability and complicates clinical implementation. The devel-

opment of such interventions would benefit from established theoretical frameworks [41],

such as the Consolidated Framework for Implementation Research (CFIR) [42] or the Non-
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adoption, Abandonment, Scale-up, Spread, and Sustainability (NASSS) framework [43],

which offer practical tools for addressing the complexity of real-world adoption across

different healthcare settings.

Findings from the review showed that VR-based interventions led to clinically and

statistically significant improvements across multiple outcome areas. However, while gains

were seen in overall cognitive function and in executive functioning, especially on tasks

that require cognitive flexibility and processing speed [8,25], the effects on delayed memory

were minimal and did not consistently reach statistical significance. No significant effects

were found for attention or verbal fluency [8]. These findings indicate that VR may be more

effective for complex cognitive functions that are actively engaged during immersive and

goal-directed tasks, while more basic or passive cognitive domains might need different or

supplementary types of intervention [44]. For other outcome domains, including motor and

balance-related skills, quality of life, safety and psychological outcomes, benefits were gen-

erally reported across reviews but were predominantly supported by narratively assessed

evidence of variable methodological quality, resulting in low-to-moderate confidence in

the robustness and generalizability of these effects.

4.1. Implications for Nursing Research and Practice

The results of this umbrella review suggest several important implications for nursing

practice and research. Notably, several of the included reviews featured authors affiliated

with schools or departments of nursing, underscoring the growing disciplinary engagement

in evaluating and applying VR technologies within nursing-led models of care. From a

practical perspective, nurses can use the findings of this synthesis to better understand

how VR has been applied, the types of outcomes achieved, and the technological tools

most commonly employed. This knowledge may inform clinical decision-making and

guide the integration of VR-based interventions into patient education pathways. The

demonstrated benefits in physical, cognitive, and psychological outcomes indicate that VR

could be complementary to traditional nursing interventions aimed at promoting functional

recovery, emotional well-being, and engagement in self-management.

From a research perspective, this review highlights several gaps that require further

investigation. Although the growing body of evidence on VR in chronic conditions offers

promising opportunities to integrate technology into patient-centered education and care,

most studies have focused on post-acute phases and on conditions such as stroke and

COPD. Further research in nursing is necessary to expand VR applications to other chronic

and neurological populations and to assess its feasibility and safety in acute care settings.

The heterogeneity of intervention designs and outcome measures also underscores the need

to contribute to the development of standardized protocols and theoretical frameworks

for implementation. Moreover, the long-term effects of VR interventions are still poorly

understood due to a general lack of follow-up assessments. It is plausible that some of

the observed outcomes may diminish over time without ongoing engagement strategies

or adaptive protocols. Finally, the ethical, psychological, and social implications of VR

in vulnerable populations are rarely addressed, limiting the current understanding of its

broader impact.

4.2. Limitations

The limitations identified in this umbrella review largely reflect the characteristics of

the reviews includes. A key challenge was the marked heterogeneity in terms of study

populations, types of VR interventions, session duration, frequency, outcome measures and

comparators. A major challenge was the substantial heterogeneity across reviews in terms

of study populations, types of VR interventions, session duration, frequency, outcome
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measures, and comparators. In particular, comparators differed markedly between reviews

and included usual care, conventional rehabilitation, alternative active interventions, or no

intervention. As a result, the reported effect sizes and p-values are inherently relative to

different reference conditions rather than representing absolute estimates of intervention

effectiveness. This heterogeneity limits direct comparability across reviews, complicates

interpretation of the synthesized findings, and reduces their generalizability across chronic

conditions. In addition, although overlap was formally assessed using the CCA and

visualized through the GROOVE approach, the presence of moderate to very high overlap

in specific clusters indicates that some findings may rely on partially redundant primary

studies. This limits the extent to which conclusions can be interpreted as independent

confirmations across reviews and may lead to an overestimation of consistency in certain

clinical domains, particularly stroke rehabilitation.

Moreover, the absence of a standardized and universally accepted definition of what

constitutes a VR-based intervention further contributed to variability across studies, creat-

ing barriers to replication and clinical translation.

With regard to the search strategy, the decision not to extend the search to additional

databases was based on preliminary exploratory checks showing a high degree of overlap

with the evidence retrieved from the databases already used. In particular, Embase was

not included because a targeted preliminary assessment indicated substantial citation

redundancy with other consulted sources and, given its predominantly pharmacological

orientation, its expected added value for this topic was limited.

Only a small proportion of the included reviews (2 out of 17) formally applied the

GRADE approach. This substantially limits the ability of the umbrella review to draw firm

conclusions regarding the overall certainty of evidence for VR-based interventions across

chronic conditions.

Finally, the review protocol was not prospectively registered in an international

database, which may be regarded as a methodological limitation.

5. Conclusions

This umbrella review synthesizes the available evidence on the use of virtual reality

interventions in chronic conditions, highlighting their potential benefits across physical,

respiratory, cognitive, and psychological domains, particularly in post-acute rehabilitation

settings. However, the strength and consistency of evidence vary considerably across

conditions and outcome domains.

While findings suggest that VR-based interventions may represent a promising com-

plementary approach, especially for stroke and COPD rehabilitation, the interpretation

of effects should account for substantial heterogeneity in interventions, outcomes, and

study designs, as well as for the presence of overlapping primary evidence in certain

pathology-specific clusters.

Consequently, current evidence supports cautious and context-specific integration of

VR into chronic care rather than broad generalization. Future research should prioritize

standardized intervention protocols, rigorous assessment of long-term outcomes, transpar-

ent reporting of implementation processes, and expansion to underrepresented populations

and care phases, including acute settings. Addressing issues of equity, accessibility, and

ethical implications will be essential before VR can be confidently recommended as a

scalable component of chronic disease management.

Supplementary Materials: The following supporting information can be downloaded at: https://www.

mdpi.com/article/10.3390/nursrep16020057/s1, Table S1: Keywords and Search strategies.

https://doi.org/10.3390/nursrep16020057

https://www.mdpi.com/article/10.3390/nursrep16020057/s1
https://www.mdpi.com/article/10.3390/nursrep16020057/s1
https://doi.org/10.3390/nursrep16020057


Nurs. Rep. 2026, 16, 57 17 of 19

Author Contributions: Conceptualization, D.R. and I.M.; methodology, D.R. and I.M.; investigation,

L.I. and G.L.; data curation, L.I. and G.L.; writing—original draft preparation, I.M., L.I. and G.L.;

writing—review and editing, D.F.M., D.R., G.V. and A.P.; visualization, L.I. and G.L.; supervision,

D.R. and D.F.M.; project administration, D.R. All authors have read and agreed to the published

version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: Data of Extraction table will be provided by the corresponding author

on a specific request.

Public Involvement Statement: No public involvement in any aspect of this research.

Guidelines and Standards Statement: PRISMA Statement: Defining standard protocol items for

clinical trial [13].

Use of Artificial Intelligence: AI or AI-assisted tools were not used in drafting any aspect of

this manuscript.

Conflicts of Interest: The authors declare no conflicts of interest.

References

1. WHO. Non Communicable Diseases. Available online: https://www.who.int/news-room/fact-sheets/detail/noncommunicable-

diseases (accessed on 25 August 2025).

2. Abbas, J.R.; O’Connor, A.; Ganapathy, E.; Isba, R.; Payton, A.; McGrath, B.; Tolley, N.; Bruce, I.A. What Is Virtual Reality? A

Healthcare-Focused Systematic Review of Definitions. Health Policy Technol. 2023, 12, 100741. [CrossRef]

3. Do Carmo, A.A.; Da Silva, S.S.; Resende Lara, J.P.; De Assis, G.G.; Garcia, P.A.; Mendes, F.A.D.S. Effects of Immersive and Non-

Immersive Virtual Reality on Anxiety and Cognition in Parkinson’s Disease: A Comparative Study. J. Bodyw. Mov. Ther. 2025, 42,

34–39. [CrossRef]

4. Ase, H.; Honaga, K.; Tani, M.; Takakura, T.; Wada, F.; Murakami, Y.; Isayama, R.; Tanuma, A.; Fujiwara, T. Effects of Home-Based

Virtual Reality Upper Extremity Rehabilitation in Persons with Chronic Stroke: A Randomized Controlled Trial. J. NeuroEng.

Rehabil. 2025, 22, 20. [CrossRef]

5. Ioannou, A.; Papastavrou, E.; Avraamides, M.N.; Charalambous, A. Virtual Reality and Symptoms Management of Anxiety,

Depression, Fatigue, and Pain: A Systematic Review. SAGE Open Nurs. 2020, 6, 2377960820936163. [CrossRef]

6. Alhusamiah, B.; Aldiqs, M.; Zeilani, R.S. The Effectiveness of Immersive Virtual Reality as A Complementary Approach and a

New Direction in Cancer Related Fatigue Management. Integr. Cancer Ther. 2024, 23, 15347354241280272. [CrossRef]

7. Liu, Y.; Du, Q.; Jiang, Y. The Effect of Virtual Reality Technology in Exercise and Lung Function of Patients with Chronic

Obstructive Pulmonary Disease: A Systematic Review and Meta-Analysis. Worldviews Evid. Based Nurs. 2024, 21, 307–317.

[CrossRef]

8. Zhang, Q.; Fu, Y.; Lu, Y.; Zhang, Y.; Huang, Q.; Yang, Y.; Zhang, K.; Li, M. Impact of Virtual Reality-Based Therapies on Cognition

and Mental Health of Stroke Patients: Systematic Review and Meta-Analysis. J. Med. Internet Res. 2021, 23, e31007. [CrossRef]

9. Harmon, J.; Pitt, V.; Summons, P.; Inder, K.J. Use of Artificial Intelligence and Virtual Reality within Clinical Simulation for

Nursing Pain Education: A Scoping Review. Nurse Educ. Today 2021, 97, 104700. [CrossRef]

10. Glynn, T.R.; Dias, R.D.; Verly, R.J.; O’Cleirigh, C.; Chai, P.R. Leveraging Virtual Reality to Improve Medication Adherence among

Marginalized Populations with High-Risk Chronic Health Conditions: Proof-of-Concept Protocol, Considerations, and next

Steps. In Proceedings of the 58th Hawaii International Conference on System Sciences, Honolulu, HI, USA, 7–10 January 2025.

[CrossRef]

11. Hu, Y.; Yuan, X.; Ye, P.; Chang, C.; Hu, Y.H.; Zhang, W.; Li, K. Virtual Reality in Clinical Nursing Practice Over the Past 10 Years:

Umbrella Review of Meta-Analyses. JMIR Serious Games 2023, 11, e52022. [CrossRef] [PubMed]

12. Aromataris, E.; Lockwood, C.; Porritt, K.; Pilla, B.; Jordan, Z. (Eds.) JBI Manual for Evidence Synthesis; JBI: Adelaide, Australia,

2024; ISBN 978-0-6488488-2-0.

13. Mccloy, R.; Stone, R. Virtual Reality in Surgery. BMJ 2001, 323, 912–915. [CrossRef] [PubMed]

14. Regier, D.A.; Kuhl, E.A.; Kupfer, D.J. The DSM-5: Classification and Criteria Changes. World Psychiatry 2013, 12, 92–98. [CrossRef]

15. Ouzzani, M.; Hammady, H.; Fedorowicz, Z.; Elmagarmid, A. Rayyan—A Web and Mobile App for Systematic Reviews. Syst. Rev.

2016, 5, 210. [CrossRef]

https://doi.org/10.3390/nursrep16020057

https://www.who.int/news-room/fact-sheets/detail/noncommunicable-diseases
https://www.who.int/news-room/fact-sheets/detail/noncommunicable-diseases
https://doi.org/10.1016/j.hlpt.2023.100741
https://doi.org/10.1016/j.jbmt.2024.11.019
https://doi.org/10.1186/s12984-025-01564-5
https://doi.org/10.1177/2377960820936163
https://doi.org/10.1177/15347354241280272
https://doi.org/10.1111/wvn.12698
https://doi.org/10.2196/31007
https://doi.org/10.1016/j.nedt.2020.104700
https://doi.org/10.24251/hicss.2025.393
https://doi.org/10.2196/52022
https://www.ncbi.nlm.nih.gov/pubmed/37997773
https://doi.org/10.1136/bmj.323.7318.912
https://www.ncbi.nlm.nih.gov/pubmed/11668138
https://doi.org/10.1002/wps.20050
https://doi.org/10.1186/s13643-016-0384-4
https://doi.org/10.3390/nursrep16020057


Nurs. Rep. 2026, 16, 57 18 of 19

16. Aromataris, E.; Fernandez, R.; Godfrey, C.M.; Holly, C.; Khalil, H.; Tungpunkom, P. Summarizing Systematic Reviews: Method-

ological Development, Conduct and Reporting of an Umbrella Review Approach. Int. J. Evid. Based Healthc. 2015, 13, 132–140.

[CrossRef]

17. Liu, C.; Zhou, D.; Xu, W.; Pan, H.; Wang, X.; Peng, J.; Ji, X.; Huang, J.; Zhu, Z. Umbrella Reviews: Concepts, Methodological

Frameworks, and Step-by-Step Implementation. J. Evid.-Based Med. 2025, 18, e70092. [CrossRef]

18. Kirvalidze, M.; Abbadi, A.; Dahlberg, L.; Sacco, L.B.; Calderón-Larrañaga, A.; Morin, L. Estimating Pairwise Overlap in Umbrella

Reviews: Considerations for Using the Corrected Covered Area (CCA) Index Methodology. Res. Synth. Methods 2023, 14, 764–767.

[CrossRef] [PubMed]

19. Bracchiglione, J.; Meza, N.; Bangdiwala, S.I.; Niño De Guzmán, E.; Urrútia, G.; Bonfill, X.; Madrid, E. Graphical Representation of

Overlap for OVErviews: GROOVE Tool. Res. Synth. Methods 2022, 13, 381–388. [CrossRef]

20. Page, M.J.; McKenzie, J.E.; Bossuyt, P.M.; Boutron, I.; Hoffmann, T.C.; Mulrow, C.D.; Shamseer, L.; Tetzlaff, J.M.; Akl, E.A.;

Brennan, S.E.; et al. The PRISMA 2020 Statement: An Updated Guideline for Reporting Systematic Reviews. BMJ 2021, 372, n71.

[CrossRef] [PubMed]

21. Rodrigues-Baroni, J.M.; Nascimento, L.R.; Ada, L.; Teixeira-Salmela, L.F. Walking Training Associated with Virtual Reality-Based

Training Increases Walking Speed of Individuals with Chronic Stroke: Systematic Review with Meta-Analysis. Braz. J. Phys. Ther.

2014, 18, 502–512. [CrossRef] [PubMed]

22. Alhwoaimel, N.A.; Alenazi, A.M.; Alhowimel, A.S.; Alqahtani, B.A.; Alshehri, M.M. Effects of Trunk Exercises Using Virtual

Reality Technology on Trunk Performance and Impairment Post Stroke: A Systematic Review and Meta-Analysis. Top. Stroke

Rehabil. 2024, 31, 399–408. [CrossRef]

23. Chai, X.; Wu, L.; He, Z. Effects of Virtual Reality-Based Pulmonary Rehabilitation in Patients with Chronic Obstructive Pulmonary

Disease: A Meta-Analysis. Medicine 2023, 102, e36702. [CrossRef]

24. Shen, J.; Gu, X.; Yao, Y.; Li, L.; Shi, M.; Li, H.; Sun, Y.; Bai, H.; Li, Y.; Fu, J. Effects of Virtual Reality–Based Exercise on Balance in

Patients with Stroke: A Systematic Review and Meta-Analysis. Am. J. Phys. Med. Rehabil. 2023, 102, 316–322. [CrossRef]

25. Zhong, D.; Chen, L.; Feng, Y.; Song, R.; Huang, L.; Liu, J.; Zhang, L. Effects of Virtual Reality Cognitive Training in Individuals

with Mild Cognitive Impairment: A Systematic Review and Meta-Analysis. Int. J. Geriatr. Psychiatry 2021, 36, 1829–1847.

[CrossRef]

26. Nascimento, A.S.; Fagundes, C.V.; Mendes, F.A.D.S.; Leal, J.C. Effectiveness of Virtual Reality Rehabilitation in Persons with

Multiple Sclerosis: A Systematic Review and Meta-Analysis of Randomized Controlled Trials. Mult. Scler. Relat. Disord. 2021,

54, 103128. [CrossRef]

27. Iruthayarajah, J.; McIntyre, A.; Cotoi, A.; Macaluso, S.; Teasell, R. The Use of Virtual Reality for Balance among Individuals with

Chronic Stroke: A Systematic Review and Meta-Analysis. Top. Stroke Rehabil. 2017, 24, 68–79. [CrossRef]

28. Patsaki, I.; Avgeri, V.; Rigoulia, T.; Zekis, T.; Koumantakis, G.A.; Grammatopoulou, E. Benefits from Incorporating Virtual Reality

in Pulmonary Rehabilitation of COPD Patients: A Systematic Review and Meta-Analysis. Adv. Respir. Med. 2023, 91, 324–336.

[CrossRef]

29. Obrero-Gaitán, E.; Chau-Cubero, C.Y.; Lomas-Vega, R.; Osuna-Pérez, M.C.; García-López, H.; Cortés-Pérez, I. Effectiveness of

Virtual Reality-Based Therapy in Pulmonary Rehabilitation of Chronic Obstructive Pulmonary Disease. A Systematic Review

with Meta-Analysis. Heart Lung J. Cardiopulm. Acute Care 2024, 65, 1–10. [CrossRef]

30. Tuena, C.; Borghesi, F.; Bruni, F.; Cavedoni, S.; Maestri, S.; Riva, G.; Tettamanti, M.; Liperoti, R.; Rossi, L.; Ferrarin, M.; et al.

Correction: Technology-Assisted Cognitive Motor Dual-Task Rehabilitation in Chronic Age-Related Conditions: Systematic

Review. J. Med. Internet Res. 2023, 25, e51591. [CrossRef]

31. McGhee, W.R.G.; Doherty, C.J.; Graham-Wisener, L.; Fallis, R.; Stone, C.; Axiaq, A.; Dempster, M. Immersive Virtual Reality

and Psychological Well-Being in Adult Chronic Physical Illness: Systematic Review. BMJ Support. Palliat. Care 2024, 14, 14–24.

[CrossRef]

32. Kantha, P.; Lin, J.-J.; Hsu, W.-L. The Effects of Interactive Virtual Reality in Patients with Chronic Musculoskeletal Disorders: A

Systematic Review and Meta-Analysis. Games Health J. 2023, 12, 1–12. [CrossRef]

33. Lee, H.S.; Park, Y.J.; Park, S.W. The Effects of Virtual Reality Training on Function in Chronic Stroke Patients: A Systematic Review

and Meta-Analysis. BioMed Res. Int. 2019, 2019, 7595639. [CrossRef]

34. Høeg, E.R.; Povlsen, T.M.; Bruun-Pedersen, J.R.; Lange, B.; Nilsson, N.C.; Haugaard, K.B.; Faber, S.M.; Hansen, S.W.; Kimby, C.K.;

Serafin, S. System Immersion in Virtual Reality-Based Rehabilitation of Motor Function in Older Adults: A Systematic Review

and Meta-Analysis. Front. Virtual Real. 2021, 2, 647993. [CrossRef]

35. Liu, K.; Zhang, W.; Li, W.; Wang, T.; Zheng, Y. Effectiveness of Virtual Reality in Nursing Education: A Systematic Review and

Meta-Analysis. BMC Med. Educ. 2023, 23, 710. [CrossRef]

36. Prajapati, M.; Kumar, S. Virtual Reality Revolution in Healthcare: A Systematic Review. Health Technol. 2025, 15, 231–242.

[CrossRef]

https://doi.org/10.3390/nursrep16020057

https://doi.org/10.1097/XEB.0000000000000055
https://doi.org/10.1111/jebm.70092
https://doi.org/10.1002/jrsm.1658
https://www.ncbi.nlm.nih.gov/pubmed/37501239
https://doi.org/10.1002/jrsm.1557
https://doi.org/10.1136/bmj.n71
https://www.ncbi.nlm.nih.gov/pubmed/33782057
https://doi.org/10.1590/bjpt-rbf.2014.0062
https://www.ncbi.nlm.nih.gov/pubmed/25590442
https://doi.org/10.1080/10749357.2023.2261701
https://doi.org/10.1097/MD.0000000000036702
https://doi.org/10.1097/PHM.0000000000002096
https://doi.org/10.1002/gps.5603
https://doi.org/10.1016/j.msard.2021.103128
https://doi.org/10.1080/10749357.2016.1192361
https://doi.org/10.3390/arm91040026
https://doi.org/10.1016/j.hrtlng.2024.01.011
https://doi.org/10.2196/51591
https://doi.org/10.1136/spcare-2023-004502
https://doi.org/10.1089/g4h.2022.0088
https://doi.org/10.1155/2019/7595639
https://doi.org/10.3389/frvir.2021.647993
https://doi.org/10.1186/s12909-023-04662-x
https://doi.org/10.1007/s12553-025-00941-3
https://doi.org/10.3390/nursrep16020057


Nurs. Rep. 2026, 16, 57 19 of 19

37. Rudschies, C.; Schneider, I. Ethical, Legal, and Social Implications (ELSI) of Virtual Agents and Virtual Reality in Healthcare. Soc.

Sci. Med. 2024, 340, 116483. [CrossRef] [PubMed]

38. Laver, K.E.; Lange, B.; George, S.; Deutsch, J.E.; Saposnik, G.; Crotty, M. Virtual Reality for Stroke Rehabilitation. Cochrane

Database Syst. Rev. 2017, 2018, CD008349. [CrossRef] [PubMed]

39. Rutkowski, S.; Rutkowska, A.; Kiper, P.; Jastrzebski, D.; Racheniuk, H.; Turolla, A.; Szczegielniak, J.; Casaburi, R. Virtual Reality

Rehabilitation in Patients with Chronic Obstructive Pulmonary Disease: A Randomized Controlled Trial. Int. J. Chronic Obstr.

Pulm. Dis. 2020, 15, 117–124. [CrossRef]

40. Kouijzer, M.M.T.E.; Kip, H.; Bouman, Y.H.A.; Kelders, S.M. Implementation of Virtual Reality in Healthcare: A Scoping Review

on the Implementation Process of Virtual Reality in Various Healthcare Settings. Implement. Sci. Commun. 2023, 4, 67. [CrossRef]

41. Birckhead, B.; Khalil, C.; Liu, X.; Conovitz, S.; Rizzo, A.; Danovitch, I.; Bullock, K.; Spiegel, B. Recommendations for Methodology

of Virtual Reality Clinical Trials in Health Care by an International Working Group: Iterative Study. JMIR Ment. Health 2019,

6, e11973. [CrossRef]

42. Damschroder, L.J.; Aron, D.C.; Keith, R.E.; Kirsh, S.R.; Alexander, J.A.; Lowery, J.C. Fostering Implementation of Health Services

Research Findings into Practice: A Consolidated Framework for Advancing Implementation Science. Implement. Sci. 2009, 4, 50.

[CrossRef]

43. Trisha, G.; Seye, A. The NASSS Framework—A Synthesis of Multiple Theories of Technology Implementation. In Studies in Health

Technology and Informatics; IOS Press: Amsterdam, The Netherlands, 2019.

44. Catania, V.; Rundo, F.; Panerai, S.; Ferri, R. Virtual Reality for the Rehabilitation of Acquired Cognitive Disorders: A Narrative

Review. Bioengineering 2023, 11, 35. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual

author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to

people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/nursrep16020057

https://doi.org/10.1016/j.socscimed.2023.116483
https://www.ncbi.nlm.nih.gov/pubmed/38064822
https://doi.org/10.1002/14651858.CD008349.pub4
https://www.ncbi.nlm.nih.gov/pubmed/29156493
https://doi.org/10.2147/COPD.S223592
https://doi.org/10.1186/s43058-023-00442-2
https://doi.org/10.2196/11973
https://doi.org/10.1186/1748-5908-4-50
https://doi.org/10.3390/bioengineering11010035
https://doi.org/10.3390/nursrep16020057

	Introduction 
	Materials and Methods 
	Aim 
	Conceptualisation of Virtual Reality 
	Search Strategy 
	Eligibility Criteria 
	Inclusion Criteria 
	Exclusion Criteria 

	Study Selection 
	Assessment of Methodological Quality of Included Studies and Quality of Evidence 
	Data Collection 
	Overlap of Primary Studies 

	Results 
	Study Screening and Selection 
	Study Characteristics 
	Assessment of Methodological Quality of Included Studies 
	Overlap of Primary Studies 
	Virtual Reality Tools 
	Outcomes 
	Movement, Balance, and Motor/Functional Skills 
	Quality of Life (QoL) 
	Cognitive and Memory Outcomes 
	Psychological, Emotional, and Pain Outcomes 
	Adverse Events and Safety Outcomes 

	Efficacy of VR 
	Quality of Evidence 

	Discussion 
	Implications for Nursing Research and Practice 
	Limitations 

	Conclusions 
	References

