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Abstract

Background. Social cognition is increasingly recognized as a core domain
affected in older adults with neurocognitive disorders (NCDs), with majorimplications for
interpersonal functioning, autonomy, and clinical decision-making; however, its formal
assessment in routine practice remains limited, partly due to the poor sensitivity,
ecological validity and limited feasibility of available tools in this population. Emerging
technologies such as virtual reality (VR) have been suggested to improve ecological
validity, but they are still rarely used in clinical settings. Objectives. The present paper
aimed to gather the opinions of an international group of experts in the field of social
cognition assessment regarding the interest, feasibility, advantages, and barriers
associated with the use of VR for assessing social cognition in NCDs. Methods. Expert
perspectives were gathered through a Delphi-based procedure. Sixty-three experts in
social cognition, neurocognitive disorders (NCDs), and digital health were initially
contacted by email based on their relevant expertise and membership in the SIGNATURE
network or the INTEVIDI and Mi Ricordo research projects. Forty-three experts agreed to
participate, and completed two rounds of online surveys, including 10-point Likert-scale
ratings and open-ended questions, followed by a hybrid consensus meeting to discuss
the findings. The advantages, disadvantages, opportunities, and barriers associated with
the use of immersive and non-immersive VR for assessing social cognition in NCDs, as
identified by experts in the open-ended questions, were analyzed using a SWOT
framework. Results. Expert consensus was reached (median = 9, IQR = 2; 92.1% of
participants rated the statement =7) that, although VR shows promise for reproducing
realistic social interactions within controlled and standardized environments, further

evidence is needed regarding its usability, ecological validity, and accuracy in individuals
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with NCDs before it can be implemented in clinical practice. The SWOT analysis
identified key strengths of VR, including its capacity to simulate realistic social
interactions and capture multimodal behavioral markers, while also highlighting
challenges related to usability, integration into clinical workflows, safety, and limited
psychometric validation. The consensus outlined priority areas for the development of
novel, clinically viable VR-based social cognition assessment tools, including
multidisciplinary collaboration to support patient-oriented interface design and improve
usability, cultural adaptation, as well as large-scale psychometric validation.
Conclusions. Overall, the findings support cautious optimism about VR-based social
cognition assessment in NCDs: VR offers considerable potential to bridge the gap
between standardized assessment and ecologically relevant social behavior, but its
clinical implementation will require further evidence on usability, validity, safety, and

psychometric robustness.



Introduction

Assessing social cognition in older adults with neurocognitive disorders (NCDs) is
increasingly recognized as a clinical and research priority, as testified by the emergence
of large-scale international initiatives focused on the cross-cultural and transdiagnostic
harmonization of socio-cognitive assessment across neuropsychiatric disorders [1-4].
Social cognition encompasses a broad range of mental processes operating across
multiple levels, from rapid mechanisms (e.g., detection of socially salient cues and
emotion processing) to higher-order inferential functions, including mental state
attribution (mentalizing) and empathy [5,6]. Together, these processes are expressed
through observable social behaviors, shaping how individuals understand observed
social interactions, and how they communicate, relate to others, and navigate everyday

social situations.

The Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5
[7]) identifies social cognition as a core domain in NCDs, consistent with contemporary
dimensional frameworks such as the Research Domain Criteria (RDoC), which
emphasize social processes as a central component of neuropsychiatric functioning [8].
Accordingly, impairments in social cognition processes have been documented across

multiple NCDs, including Alzheimer’s disease and frontotemporal dementia [9-14], and



can also be found in predementia stages, such as in mild NCDs [15-17] and even

presymptomatic carriers atrisk for neurodegeneration [18].

Alterations in social behavior and social cognition are often observed during
clinical evaluation, but are infrequently formally measured using standardized tests or
structured assessment tools. Barriers to formal assessment encompass the limited
availability of standardized, ecologically valid measures with normative data, conceptual
variability across social-cognitive domains, the absence of brief, time-efficient tools, the
restricted scope of existing assessments, unclear guidelines, and inadequate clinician
training, underscoring the need for enhanced clinician-researcher collaboration to
support translation into routine practice [1,4,19]. Although numerous social cognition
measures have been developed in experimental contexts [20], translational progress
toward clinical implementation—particularly regarding psychometric validation and
diagnostic applicability—remains limited [1,19]. A major barrier to clinical uptake lies in
the nature of existing assessment instruments. Many commonly used tasks have been
designed primarily for controlled experimental research, and rely on highly controlled,
simplified, or decontextualized stimuli, such as static facial expressions, brief vignettes,
or cartoon-based paradigms [6,21]. Others involve the comprehension of complex verbal
narratives, which place substantial cognitive demands on non-social abilities such as
attention, language, memory, and reasoning, thereby confounding the assessment of
social-cognitive abilities [15]. Importantly, all these tasks typically position the
participant as a passive observer rather than an active social agent [22,23]. A decade of
research points to a distinction between offline social cognition—evaluations made from
an observer perspective—and online social cognition, which involves real-time,

reciprocal interaction and appears to rely at least partly on distinct neurocognitive
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mechanisms [24,25]. Most existing social cognition tasks fail to capture the online,
interactional processes increasingly recognized as central to real-world functioning.
Accordingly, despite adequate performance on these tasks, people with early NCDs may
still exhibit difficulties in everyday social functioning and social behavior, underscoring
the limited sensitivity of these assessments to subtle, ecologically relevant impairments
[26,27]. The need for ecologically valid, interactive measures and paradigms in which
patients are involved as active agents has been repeatedly emphasized [27], but their
development poses practical and clinical challenges. Interaction-based methods such
as clinician-mediated role-plays can approximate real-life social exchanges more
closely, yet require trained personnel, and standardized delivery procedures, making

them difficult to implement consistently in clinical contexts [28].

Emerging technologies such as virtual reality (VR) and mixed reality (MR) offer a
promising avenue for addressing limitations of traditional social cognition tests. These
approaches have already been adopted in other areas of neuropsychological
assessment (e.g., [29]) and enable the simulation of more realistic and dynamic social
scenarios while maintaining experimental control over stimulus delivery. Integrating
machine learning and model-based engines, they also bear the potential to engage
patients in non-stereotyped online interaction that goes beyond role-play [30]. By
exploiting the built-in sensors and software libraries provided by the VR systems, these
technologies may also allow precise quantitative measurement of behavioral markers,
including response times, gaze patterns, movement dynamics, and interpersonal
distance, which may represent a new class of ecologically valid markers of social
functioning complementing traditional assessment [31,32]. The interest of using VR for

social cognition assessment has been already demonstrated in psychiatric conditions,
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such as schizophrenia and psychosis [33-35]. Early studies in aging and dementia
populations indicate that VR-based tasks are feasible and safe when designed to ensure
emotional safety—by avoiding distressing or overstimulating content—and usability,
through intuitive interfaces, simple task demands, and minimal cognitive and motor load,
thereby reducing anxiety, confusion, and task disengagement [36,37]. Immersive
technologies may help identify social cognitive impairments that remain undetected by
traditional assessments, reflecting the enhanced ecological validity and sensitivity of
VR-based paradigms [20]. Immersive and semi-immersive environments have also shown
promise in enhancing engagement, emotional resonance, and learning transfer,

especially when scenarios mirror real-world social situations [31].

However, challenges remain regarding feasibility in routine clinical setting, and
overall acceptability in older clinical populations [38]. Furthermore, although VR- and
MR-based tools show promise, few have undergone psychometric validation,
comparison with existing social cognition tests, normative standardization, or large-
scale clinical testing, which are essential steps before such instruments can be

integrated into routine diagnostic workflows [39].

Despite growing interest in VR for social cognition assessment, the available
evidence remains limited and fragmented, and several methodological and practical
issues are still under debate [40]. Therefore, the aim of the present study was to gather
and synthesize expert perspectives on the use of VR for social cognition assessment in
older adults with NCDs through a Delphi-based process, to establish a consensus-based
framework for future research and clinical practice. The resulting expert consensus is

presented within a SWOT (Strengths, Weaknesses, Opportunities, and Threats)



framework, providing a structured overview that facilitates interpretation of the current

evidence base and helps identify priorities for future research and implementation.

Methods

A group of six facilitators (VM, AG, GS, PR, CC, and AD) launched a call for experts
through the INTEVIDI (https://intevidi.my.canva.site/), Mi Ricordo (https://anr.fr/Projet-
ANR-24-THCS-0001), and the SIGNATURE initiative

(https://sites.google.com/unitn.it/signature-initiative/home?authuser=0) networks in

April 2025, with the aim to cover a diverse group of professional stakeholders in the
domain of social cognition. 63 experts were initially contacted by email based on their
relevant expertise and membership in the SIGNATURE networks or INTEVIDI and Mi
Ricordo research projects. Forty-three experts, who are listed as co-authors in the
manuscript, accepted the invitation and participated in a Delphi-based process designed
to ensure anonymity and structured iteration. The method consisted of two rounds of
online surveys conducted between June and November 2025, followed by a hybrid
consensus meeting in Nice (France) on December 1st, 2025. Throughout the process,
group discussions and consensus-building were driven by controlled and statistical
feedback. The expert panel consisted of international specialists in social cognition,
including psychologists/neuropsychologists (n=22), neurologists (n=7), psychiatrists
(n=6), computer scientists (n=5), speech and language therapists (n=2), and one
geriatrician (n=1). Participants were based in 13 countries: Australia (n=7), Belgium (n=2),
Brazil (n=1), France (n=11), Germany (n=2), Greece (n=1), Israel (n=2), Italy (n=8), Norway
(n=1), Sweden (n=1), Switzerland (n=3), the Netherlands (n=1), and the United Kingdom

(n=3). The fields of expertise included social cognition in NCDs (n=31), social cognition
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across other clinical conditions (e.g., schizophrenia, autism, post-traumatic stress
disorders, psychiatric disorders, acquired brain injury, n=12), and new technologies for
health (n=13). Twenty-eight experts (65%) were involved in clinical practice, while nine
(21%) were directly engaged in digital health R&D activities. Regarding professional
experience, most experts (49%, n=21) had between 10 and 20 years of experience,
followed by experts with 20-30 years (25%, n=11), with more than 30 years (12%, n=5),

with 5-10 years (9%, n=4), and with less than 5 years (5%, n=2).

Ethical considerations

Participation was voluntary and based on participants’ availability, and informed
consent was obtained electronically prior to participation. Experts did not receive any
compensation. The study was approved by the Scuola Universitaria Superiore I[USS Pavia
Ethical Committee (IUSS-University of Pavia; Protocol 104/22) and was conducted in
accordance with the ethical standards of the 1964 Declaration of Helsinki and its

subsequent amendments.

Survey Content and Delphi-based Procedure

The surveys distributed within the consortia networks addressed three topics
related to social cognition assessment in patients with NCDs: (a) the development of a
brief social cognition assessment; (b) the characteristics of a comprehensive social
cognition assessment battery; and (c) the development of digital approaches to social
cognition assessment including perceived advantages and disadvantages of using
immersive and non-immersive VR systems. The present paper focuses on this third topic,
specifically on expert perspectives regarding the use of VR for assessing social cognition
in individuals with NCDs. Participants rated a series of statements using 10-point Likert
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scales and provided qualitative responses to open-ended questions and comment fields

(see Table 1).

The Delphi-based procedure included two rounds. Following the first round, the
facilitators provided participants with a written summary of the anonymized results. For
the rating questions, consensus was predefined according to published methodological
guidance. Specifically, an item was considered to have reached consensus if it
simultaneously met the following three criteria: a median rating =7, an interquartile range
(IQR) = 3, and at least 70% of experts rated it within the 7-10 range. This definition
combines measures of central tendency, dispersion, and percentage agreement, in line
with previous recommendations [41]. Reporting all three metrics is also recommended
in the CREDES guidance for Delphi studies [42] to enhance transparency and
reproducibility. Statements that did not reach consensus in Round 1 were revised based
on participants’ comments and responses to the open-ended questions and were
subsequently resubmitted in Round 2. Items that failed to reach consensus after Round
2 were discussed during the hybrid online meeting and were not included in the final

recommendations.

Based on the first Round of Delphi responses, the facilitators developed a SWOT
(Strengths, Weaknesses, Opportunities, and Threats) analysis that was shared with the
expert panel for comments and additional suggestions during the second Delphi Round
to reach the consensus agreement. Upon completion of the two Delphi rounds, the
experts participated in a hybrid consensus meeting, during which the findings were

reviewed and final recommendations were discussed.

Data analysis
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For the quantitative analyses of the Delphi rating items, results were summarized
using the median, interquartile range (IQR), and percentage of responses rated = 7. The
qualitative analysis, which focused on the responses to the open-ended questions
concerning the perceived advantages and disadvantages of immersive and non-
immersive VR, were organized within a SWOT framework comprising Strengths,
Weaknesses, Opportunities, and Threats. The facilitators reviewed the first Delphi round
responses, identified recurrent concepts, and organized them. Strengths and
weaknesses referred primarily to perceived internal characteristics of VR-based
assessment, whereas opportunities and threats captured broader factors that could
facilitate or hinder its future development, validation, and clinical implementation. The
preliminary SWOT framework was circulated to the expert panel during Round 2, allowing
participants to comment on its content, suggest additional elements, and clarify or refine
the interpretation of the identified themes. The framework was subsequently revised by

the facilitators and reviewed during the final hybrid consensus meeting.

Results

Quantitative Delphi results

The results of the two Delphi rating items addressing the use of VR for the assessment of

social cognition in people living with NCDs are summarized in Table 1.

[Insert Table 1 here]

In Delphi Round 1, experts overall agreed that immersive VR is a suitable
technology for assessing social cognition in patients with NCDs (median = 7, IQR = 3).
However, substantial variability was observed in the responses, with only 51.2% of

participants assigning a rating of 7 or higher (range = 1-10). Thus, consensus on this
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statement was not reached. Based on the ratings and qualitative comments collected
during Round 1, the statement was reformulated to better reflect the conditions
considered necessary for the clinical application of VR-based assessment. In Delphi
Round 2, experts evaluated the revised statement acknowledging both the potential of
VR to reproduce realistic social interactions within controlled and standardized
environments and the need for further evidence regarding usability, ecological validity,
and assessment accuracy before clinical implementation. The revised statement
reached consensus with a median rating of 9, IQR of 2, and 92.1% of participants
assigning a score = 7 (range = 5-10). These findings indicate strong agreement that VR
represents apromising approach to social cognition assessment, while also emphasizing
that its introduction into routine clinical practice should be supported by additional

validation and feasibility evidence.

Qualitative findings: SWOT Analysis

Responses to the open-ended questions were organized into a SWOT framework
comprising Strengths, Weaknesses, Opportunities, and Threats. The preliminary
framework developed from Delphi Round 1 responses was reviewed by facilitators and
refined through participant feedback during Delphi Round 2 and the final consensus
meeting. Figure 1 summarizes the resulting analysis reporting main technological,
clinical, methodological, and implementation-related considerations identified by the

expert panel.

[Insert Figure 1 here]

Strengths: Ecological Validity, Standardization, and Multimodal Assessment
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According to expert opinions, VR is perceived as a promising tool for supporting
the assessment of individuals with NCDs. Experts highlight its potential to simulate real-
life interactions in controlled settings, increasing ecological validity and bridging the gap
with everyday functioning. VR is seen as enabling complex scenarios that are difficult to
recreate in conventional clinical contexts, while providing standardized and reproducible
conditions. Experts also suggest that VR could help detect subtle social cognition deficits
and allow collection of multimodal data, such as eye gaze and physiological metrics.
Personalized and engaging environments, including collaborative or multi-person
interactions, are viewed as opportunities for closer observation of social functioning. In
summary, the most prominent strengths highlighted by experts were VR's capacity to

provide ecologically valid, standardized, and multimodal assessment of social cognition.

Weaknesses: Usability, Safety, and Clinical Implementation

Experts underline several current challenges that may limit the use of VR in older
people with NCDs and still need to be addressed by technology-based assessments.
Usability issues could arise due to cognitive, sensory, or motor deficits, and patients
might experience confusion, irritation, or difficulty following instructions. Physical side
effects such as cybersickness (e.g., nausea, dizziness, eyestrain), or falls need also to be
considered. From a clinical perspective, lengthy setup time, workflow burden, and
technical complexity may prevent effective implementation, highlighting the need for
automated scoring and reporting. Experts further point out that standardization across
sites could be challenging, multiple confounding factors may affect interpretation, and

some patients may perceive VR as “a game” reducing realism. In this context, user-
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friendly interfaces, including large fonts and simple navigation, are crucial aspects.
Finally, to date, very few VR- or MR-based applications for the assessment of social
cognition are available, and they are mostly designed as experimental tools within
research settings, with rare adoption in clinical settings [43,44]. Finally, the experts note
that although some of these limitations are specific to VR solutions (e.g., cybersickness),
the large majority are common with other digital solutions. In summary, the most
prominent challenges highlighted by experts were usability and safety concerns, barriers
to clinical implementation, and the limited availability of clinically validated VR

assessment tools.

Opportunities: Accessibility, Scalability, and Integration into Clinical Practice

Experts identify several potential opportunities for VR. Hybrid immersive and non-
immersive modalities are thought to be crucial to enhance the engagement of more
vulnerable populations, thereby broadening the pool of potential end users and
improving the accessibility of VR-based tools. Simpler or non-immersive VR solutions,
such as 360°videos, may also reduce barriers to use in the oldest populations, as well as
early exposure to VR may potentially improve patient acceptance. Multi-platform,
scalable, or browser-based approaches, as well as smartphone-based monitoring, are
seen as ways to support more frequent or remote assessments. Integration with clinical
workflows, modular task selection, networked or multiplayer interactions, and use as a
complement to classical assessments are additional promising strategies. In the view of
the experts, VR adaptation for rural populations or culturally diverse groups, as well as
potential applications of augmented reality, are other crucial aspects to consider for

future research studies. In summary, the most prominent opportunities highlighted by
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experts were improved accessibility, greater scalability, and integration of VR-based

assessment into routine clinical practice.

Threats: Costs, Digital Inequalities, Technological Obsolescence, and Governance

Experts also report potential threats that may hinder VR adoption. High hardware
and implementation costs, limited resources in clinical settings, and digital inequalities
(e.g., access to equipment, internet connectivity, digital literacy) have been identified as
major constraints to scalability, equitable access and integration of VR-based tools in
clinical settings. Another threat of VR adoption is its rapid technological evolution, which
accelerates obsolescence and may discourage investmentin systems that are still costly
but risk becoming outdated relatively quickly. A potential solution may be to rely on
clinically validated paradigms while using off-the-shelf devices and standard
frameworks, enabling cost-effective software portability to newer technologies and
improving accessibility without requiring custom hardware. Data privacy, ethical
concerns, and regulatory requirements (e.g., GDPR/HIPAA) are also noted as critical
factors influencing the development, deployment and clinical adoption. Concerns about
low adherence among older users, safety risks such as falls or nausea, limited robust
validation evidence, and possible technological confounds have also been reported. VR
may also be perceived as artificial or ethically questionable for some patients. In
summary, the most prominent threats highlighted by experts were high costs, digital
inequalities, rapid technological obsolescence, and governance challenges related to

privacy, ethics, and regulation.

Discussion
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The growing attention devoted to social cognition assessment in older adults with
NCDs reflects a broader shift toward more ecologically valid and clinically meaningful
approaches to characterizing socio-cognitive deficits, as illustrated by the emergence of
large-scale international initiatives aimed at harmonizing social cognition assessment
across cultures and diagnostic categories [1-4]. In this context, immersive technologies
such as VR and MR have attracted increasing interest because of their potential to
overcome some of the limitations of conventional social cognition measures by providing
standardized yet ecologically valid social environments [36]. However, despite this
growing interest, some relevant concerns threaten feasibility, validity, clinical utility, and

implementation in the context of NCDs diagnhosis and care [38].

The present study is aimed to establish a preliminary expert consensus on the use
of VR for social cognition assessment in individuals with NCDs. Overall, the findings
revealed a position of cautious optimism. Experts acknowledged that, despite more than
a decade of evidence demonstrating the clinical relevance of social cognition deficits in
mild and major NCDs, their routine assessment remains constrained by the limited
availability of tools that are simultaneously sensitive, ecologically valid, and clinically
feasible, as previously acknowledged [1]. The panel reinforced the view that traditional
observer-based measures capture only part of the complexity of everyday social
functioning and that more interactive, dynamic, and context-sensitive approaches are
needed. Within this framework, VR—both immersive and non-immersive—and MR can
be powerful tools and promising technologies capable of simulating realistic social
interactions while preserving the standardization and experimental control required for
clinical assessment. Experts highlighted the potential of these technologies to improve

ecological validity, detect subtle socio-cognitive impairments, and generate rich
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behavioral data. At the same time, they emphasized several important barriers to
implementation, including usability challenges for older adults, technical and logistical
demands on clinicians, safety and ethical considerations, and the current lack of robust
evidence regarding their psychometric properties and clinical utility. Consistent with this
nuanced perspective, the SWOT analysis identified both substantial opportunities for
innovation and important methodological and practical challenges that must be
addressed before VR-based social cognition assessment can be routinely implemented

in clinical practice.

Beyond methodological and practical considerations, the experts also highlighted
issues related to digital equity, which have importantimplications for the implementation
of VR-based assessment. Access to appropriate equipment, reliable internet
connectivity, technical support, and sufficient digital literacy may vary considerably
across healthcare systems, clinical settings, and patient populations. As a result, the
feasibility of VR-based social cognition assessment is likely to differ according to
available resources, potentially limiting implementation in under-resourced settings or
among individuals with less familiarity with digital technologies. These considerations
suggest that, while VR offers promising opportunities to enhance ecological validity and
assessment sensitivity, its adoption should not be viewed as universally achievable in the
short term. Future development and validation efforts should therefore consider not only
psychometric performance but also accessibility, affordability, and implementation

strategies that promote equitable access across diverse clinical contexts.

A major important strength of the present study lies in the composition of the

international panel of experts, which brought together professionals from different
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countries and disciplinary backgrounds, from experts in social cognition across NCDs
and other clinical conditions, to specialists in emerging digital technologies with
expertise in social interaction. This multidisciplinary and international representation
enhances the breadth of viewpoints considered and supports the relevance of the
conclusions presented in this paper. However, some limitations should be
acknowledged. First, the inclusion of individuals living with NCDs or informal caregivers
in the panel composition would have provided additional insights into acceptability,
usability, accessibility, comfort and perceived relevance in everyday life. Future work
should incorporate patients and caregivers through participatory and co-design
approaches to ensure that the development and implementation of VR-based
assessment tools remain aligned with the priorities, needs and preferences of the
intended end users. Another limitation of the study is that the Delphi process covered
several distinct topics, and only two rating questions focused specifically on VR. This
relatively limited number of rating items reflects the facilitators’ initial expectation that
the potential role of VR would generate a relatively straightforward consensus. In
contrast, the heterogeneity of the ratings, together with the richness of the open-ended
responses and the subsequent consensus discussion, revealed that the topic involves
substantially greater methodological, clinical, and ethical complexity than originally
anticipated. Consequently, although the qualitative findings provide a detailed account
of expert perspectives, the quantitative consensus results should be interpreted in light
of the restricted number of VR-specific items. Future works should examine this topic
more systematically through a broader set of statements addressing specific issues as
psychometric validity, usability, safety, accessibility, clinical utility, implementation

requirements, or ethical and regulatory considerations.
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Moving forward, several key avenues for research and development are critical.
First, systematic psychometric validation—including reliability, construct validity,
sensitivity to disease stage, and diagnostic utility (including establishing normative data
for older adults) — must be prioritized before VR tools can be incorporated into routine
clinical workflows [45]. Large, multisite studies with well-characterized samples, ideally
coordinated through international networks such as the SIGNATURE initiative, will be
essential. Second, the development of culturally sensitive tests should be a priority.
Because culture modulates fundamental aspects of social cognition, including gaze
behaviour, interpersonal distance, social attention, and social norms, these parameters
must be incorporated into experimental paradigms to ensure ecological validity [46,47].
Third, usability and accessibility must be optimized through age-appropriate interface
design, simplified interaction requirements, and adaptive task difficulty; non-immersive
or hybrid solutions (e.g., 360° video, augmented-reality overlays) may offer valuable
compromises forindividuals with functional difficulties and movement disorders [48,49].
Fourth, VR assessments should increasingly integrate subtle multi-modal behavioral
markers (e.g., gaze behavior, movement patterns, interpersonal distance, vocal prosody)
to provide a richer and more mechanistic understanding of social-cognitive deficits [50].
Fifth, the integration of VR within clinical ecosystems (e.g., automated scoring, remote
deployment through lightweight platforms, cost-effective solutions) will be crucial for
scalability. Finally, ethical, regulatory, and data-privacy considerations—including
patient comfort, informed consent, and secure data handling—must be addressed
proactively to ensure responsible implementation in vulnerable populations. Evidence

on usability constraints in particular populations (e.g., patients with severe NCDs) should
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be carefully collected to inform decisions about when VR-based assessment tools are

appropriate—and when they should be avoided.

Conclusions

In conclusion, VR-based approaches represent a promising avenue for advancing
the assessment of social cognition in NCDs, offering the potential to bridge the gap
between offline social cognition, in which participants passively observe social stimuli,
and online social cognition, in which they actively engage within dynamic social contexts
[22,23]. Realizing this potential will require coordinated, interdisciplinary efforts across
cognitive neuroscience, neurology, gerontology, clinical neuropsychology, computer
science, and health-technology regulation to co-design effective sociotechnical
solutions. With continued investment in validation, usability, interoperability, and ethical
governance, supported by governmental and private funding, VR has the potential to
transform social cognition assessment from passive, static measurement to an
interactive, dynamic, and clinically meaningful evaluation of social behavior in aging and
dementia. The future clinical impact of VR solutions will depend on addressing
challenges related to validation, usability, clinician training, and equitable
implementation. Ensuring that these technologies are accessible across a range of
healthcare settings, rather than only in well-resourced environments, will be critical for
maximizing their broader applicability and clinical value. The expert consensus provides
afirst foundation for guiding these future developments and supporting the integration of

VR-based social cognition assessment into clinical practice.
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Table 1. Results of the Delphi rating questions on the use of VR for the assessment of

social cognition in people living with NCDs

Delphi Delphiitem Median IQR % of ratings =7
round
1 Immersive VR is a suitable technology for 7 3 51,2%
assessing social cognition in patients with
NCDs.
2 Although VR shows promise in 9 2 92,1%

reproducing realistic social interactions
within controlled and standardized
environments, further evidence s
required regarding its usability, ecological
validity, and accuracy in individuals with
NCDs before it can be implemented in
clinical practice.

Results in bold indicate items reaching a consensus
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Figure 1. SWOT Analysis: Experts’ opinions on the use of VR in older adults with
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