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Abstract:

Virtual Reality (VR) and Augmented Reality (AR) are reshaping medical training and rehabilitation by
providing immersive, repeatable, and data-rich environments for skill acquisition and patient recovery.
In education, VR/AR simulators improve psychomotor skills, reduce error rates, and accelerate time-to-
competence, while AR overlays anatomical or procedural guidance onto real-world tasks. In
rehabilitation, task-specific, gamified VR enhances adherence, motor relearning, and cognitive
engagement; AR supports contextual feedback for gait/balance and activities of daily living. This article
synthesizes evidence on effectiveness, safety, human factors, and implementation, with a focus on low-
and middle-income country (LMIC) considerations. We outline design principles (fidelity, haptics,
feedback, and adaptivity), evaluation methods, regulatory/ethical issues, and a pragmatic roadmap for
hospitals and rehab centers.
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Introduction

Training clinicians and rehabilitating patients demand high-stakes practice with tight safety constraints.
Traditional apprenticeship and therapy models face limits in exposure, standardization, and
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measurement. VR (fully simulated environments) and AR (contextual digital overlays) mitigate these
constraints by enabling on-demand, risk-free repetition with objective telemetry (errors, forces, paths,
timing), automated feedback, and adaptive difficulty. In surgery and procedures, VR/AR complements
simulation labs by rehearsing rare events and complex anatomy; in rehabilitation, playful, goal-directed
tasks improve motivation while quantifying progress. As head-mounted displays and tracking mature,
the key questions have moved from “does it work?” to “for whom, for what tasks, at what fidelity, and
how do we integrate it safely and equitably?”

Educational Effectiveness & Skill Transfer:
Procedural Training:

One of the most well-documented benefits of VR in medical education lies in procedural training.
Traditional apprenticeship models in medicine often rely on the principle of "see one, do one, teach
one," which exposes patients to potential risks during the early learning phase. VR-based simulators
resolve this by offering a safe, controlled environment where errors are learning opportunities rather
than liabilities. Randomized trials have shown that trainees who practiced laparoscopic procedures in
VR committed fewer intraoperative errors and completed tasks more efficiently than those trained only
on patients or bench models. Meta-analyses confirm that VR-based rehearsal accelerates the time-to-
competence by enabling deliberate practice: learners can repeat critical steps until mastery is achieved.
Moreover, proficiency benchmarks embedded in VR curricula ensure that training focuses not on time
spent but on demonstrable outcomes, making clinical skill acquisition more reliable and standardized.

Anatomy & Spatial Cognition:

Complex anatomical understanding is foundational in surgery, radiology, and many procedural
specialties. Conventional teaching with textbooks, cadavers, or static imaging often fails to fully convey
three-dimensional spatial relationships. AR and VR bridge this gap by immersing learners in
manipulable 3D models that mimic living anatomy. For example, AR applications can overlay vascular
pathways directly onto a cadaver or live patient, while VR models enable learners to virtually "walk
through" structures like the cranial base or thoracic cavity. Studies indicate that these technologies not
only improve test scores but also reduce mental workload by integrating visualization and spatial
reasoning into a single interactive task. This is particularly valuable in specialties like neurosurgery and
otolaryngology, where millimeter-level precision and spatial awareness are critical.

Feedback Design:

Feedback is central to learning effectiveness, and VR/AR environments provide a unique advantage by
embedding automated, real-time evaluation. While traditional training depends heavily on the
availability and subjectivity of human instructors, VR platforms quantify learner performance with
precision. Metrics such as path efficiency, hand tremor, tissue handling, and time-to-completion are
recorded for every attempt, enabling instant feedback. Learners can immediately identify errors—such
as excess force, misaligned incisions, or inefficient movements—and adapt their technique accordingly.
Moreover, replay functions allow trainees to reflect on their own performance and compare it against
expert benchmarks. This iterative cycle of performance, feedback, and adjustment results in steeper
learning curves and has been shown to sustain improvements even months after training, underscoring
its long-term educational value.

Haptics & Fidelity:

Fidelity—the degree to which simulation replicates reality—directly affects skill transfer to clinical
settings. In VR/AR training, fidelity can be visual (e.g., high-resolution anatomy models), auditory
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(e.g., surgical sounds), or tactile (haptic feedback). For procedures dependent on tactile precision—
such as suturing, catheter insertion, or laparoscopic dissection—haptic interfaces are indispensable.
They replicate sensations of tissue resistance, elasticity, and even pathological variability. Similarly,
scenario fidelity—such as simulated bleeding, unexpected anatomical anomalies, or intraoperative
complications—prepares learners for real-world unpredictability. Without such realism, there is a risk
that skills learned in VR may not fully transfer to live patients. Evidence suggests that higher-fidelity
simulations lead to better psychomotor skill retention and more confident clinical execution, especially
when combined with structured curricula.

Assessment:

Beyond education, VR and AR environments are powerful tools for assessment. Unlike traditional
evaluations that rely heavily on checklists or subjective examiner ratings, VR systems capture objective
data in real time. Metrics such as error counts, force applied, efficiency scores, and procedure
completion rates provide comprehensive, unbiased insights into learner performance. These metrics
can be mapped against global rating scales and standardized across institutions, reducing examiner
variability. The integration of mastery-learning thresholds ensures that learners progress only after
achieving competence, enhancing patient safety and accountability. By embedding such assessments
into the training pipeline, VR and AR not only prepare clinicians more effectively but also contribute
to competency-based medical education frameworks that are increasingly emphasized worldwide.

Rehabilitation Science & Clinical Outcomes:

Neurorehabilitation:

Stroke rehabilitation illustrates perhaps the strongest case for VR/AR in clinical outcomes. Traditional
rehabilitation often requires intensive, repetitive movements to rewire neural circuits through
neuroplasticity, yet many patients struggle with motivation and consistency. VR solves this by
embedding repetitive tasks in engaging, game-like scenarios. For example, instead of simply lifting an
arm repetitively, patients may reach to “catch falling virtual apples,” transforming a mundane exercise
into a motivating activity. These immersive tasks stimulate multiple sensory channels—visual,
auditory, and proprioceptive—reinforcing motor learning. Randomized controlled trials report
clinically significant improvements in walking speed, balance scores, and upper-limb dexterity when
VR-based therapy is added to conventional programs. AR extends this effect into real-world tasks:
overlays of footsteps projected on the floor can help stroke patients relearn proper gait, while obstacle
projections encourage safe navigation of complex environments. Together, VR and AR not only
accelerate recovery but also improve confidence, reducing the psychological burden of disability.

Pain & Anxiety Management:

Pain perception is not purely physical—it is profoundly shaped by attention, cognition, and emotion.
VR leverages this by fully occupying the patient’s sensory field, effectively “hijacking” attentional
resources that would otherwise amplify pain. During acute procedures like burn dressing changes or
dental work, patients immersed in virtual landscapes (such as skiing down snowy mountains or
exploring calming ocean scenes) consistently report lower pain intensity and distress. Neuroimaging
studies suggest that VR reduces activation in pain-processing regions of the brain, reinforcing its
physiological plausibility. In chronic pain, VR facilitates graded exposure, gradually encouraging
patients to perform feared movements without triggering catastrophic thoughts. This helps break cycles
of avoidance, deconditioning, and pain amplification. Anxiety benefits are equally compelling: VR
preoperative simulations familiarize patients with surgical settings, reducing fear of the unknown, while
VR meditation environments lower stress in oncology and intensive care units. Importantly, these
effects often reduce pharmacological dependence, aligning with the global need to reduce opioid
overuse.
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Musculoskeletal & Geriatric Rehabilitation:

For patients with musculoskeletal conditions such as knee osteoarthritis, post-fracture stiffness, or low-
back pain, adherence to rehabilitation exercises is essential but often poor due to monotony or
discomfort. VR-based exergames introduce playful, competitive, or goal-oriented elements that sustain
engagement. For instance, a patient might perform squats while controlling an on-screen avatar in a
sports challenge, making exercise both therapeutic and enjoyable. AR adds precision by projecting
corrective visual cues onto the patient’s actual movement—such as alignment markers during squats or
gait retraining. In geriatric care, where fall risk and mobility decline are major concerns, VR/AR
interventions focus on balance, coordination, and strength through simulated environments that adapt
to the patient’s pace. Programs that simulate crossing streets, avoiding obstacles, or climbing virtual
stairs provide safe practice for high-risk activities. Clinical evidence suggests these interventions
improve balance scores, increase step counts, and reduce fall-related anxiety, which is a major
determinant of elderly immobility.

Cognition & Mental Health:

VR has unique potential to target cognitive and psychological dimensions of rehabilitation. For patients
with mild cognitive impairment or post-injury cognitive deficits, VR tasks that require planning,
sequencing, memory recall, and multitasking (e.g., navigating a virtual grocery store while
remembering items) closely mirror real-life cognitive challenges. These exercises not only train specific
functions but also restore confidence in daily living. In mental health, VR’s ability to create fully
controllable environments is revolutionary. Exposure therapy—historically limited by imagination or
therapist-created scenarios—is now far more effective when patients can confront their fears in vivid,
yet safe, virtual simulations. Patients with PTSD can gradually re-experience triggering contexts with
clinician guidance, while those with social anxiety can practice public speaking in front of responsive
virtual audiences. These scenarios are adjustable in intensity, ensuring gradual progression and
minimizing risk. Such applications blend psychology and rehabilitation, showing how VR/AR
addresses both mind and body in recovery.

Equity & Access:

Accessibility remains one of the greatest challenges in rehabilitation worldwide, particularly in low-
and middle-income countries (LMICs) where resources, facilities, and therapists are limited. VR and
AR technologies provide scalable solutions by decentralizing care. Low-cost headsets paired with
motion sensors can be distributed to patients for home-based therapy, while cloud platforms allow
therapists to remotely track adherence, performance metrics, and outcomes. For example, a stroke
patient in a rural village can practice daily exercises at home while the therapist reviews their data
weekly through a digital dashboard. This model saves travel time, reduces economic burden, and
ensures continuity of care that would otherwise be interrupted. In LMIC contexts, these technologies
can also be adapted for offline use with preloaded rehabilitation programs, ensuring usability despite
poor internet infrastructure. Ultimately, VR/AR enhances both the effectiveness and equity of
rehabilitation, narrowing gaps between privileged and underserved populations.

Safety, Human Factors, and Ethics:

Risks:

While VR and AR are powerful tools in medical training and rehabilitation, they are not free of risks.
Cybersickness—characterized by nausea, dizziness, and disorientation—remains one of the most
common side effects of immersive environments. This is often linked to mismatches between visual
stimuli and vestibular cues. Prolonged headset use may also contribute to eye strain, headaches, or
fatigue, especially in high-resolution systems. In rehabilitation contexts, rare but documented incidents
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of balance loss or falls occur when patients over-immerse and forget their real-world surroundings. In
procedural applications, AR overlays may inadvertently cause inattentional blindness, where a clinician
focusing too intently on digital annotations misses critical real-world events such as bleeding or tissue
injury. These risks, though relatively rare, highlight the importance of designing VR/AR experiences
that prioritize user safety in clinical settings.

Mitigations:

Several mitigation strategies have been proposed and validated. Gradual exposure—starting with short
sessions and progressively increasing duration—helps users adapt and reduces cybersickness. Comfort
profiles that adjust frame rates, field-of-view, and movement sensitivity can further enhance
tolerability. “Pause & ground” protocols, where patients or trainees are encouraged to briefly remove
the headset to reorient themselves, help minimize disorientation. Ergonomic considerations, including
lightweight headsets and adjustable straps, reduce physical discomfort during extended use. In
operating room (OR) settings, structured approaches are essential: WHO-style VR/AR “time-outs”
ensure all team members confirm the intended use of AR overlays before procedures begin. Dual-
channel communication systems—separating clinical dialogue from VR/AR interface updates—reduce
cognitive overload and prevent miscommunication during critical moments. Collectively, these
measures safeguard users while maintaining the benefits of immersive technology.

Data Governance:

VR and AR systems often collect large volumes of sensitive biometric and telemetry data, including
eye-tracking, movement patterns, and physiological responses. Such data, if mishandled, poses privacy
risks. Therefore, robust governance frameworks are critical. Role-based access controls ensure that only
authorized individuals—such as supervising clinicians or researchers—can access specific datasets.
Audit logs provide transparency and accountability, allowing institutions to track how and when data
is used. Privacy-by-design approaches emphasize minimizing unnecessary data collection,
anonymizing identifiable features, and using secure storage with encryption. Importantly, regulations
such as the General Data Protection Regulation (GDPR) require careful alignment to ensure legal
compliance when deploying VR/AR tools across international healthcare contexts. Strong governance
not only protects patients and trainees but also fosters trust in the technology’s use.

Bias & Accessibility:

Like many digital technologies, VR/AR systems risk embedding biases if not carefully designed.
Motion tracking systems, for example, may fail to accurately detect individuals with diverse skin tones,
body shapes, or movement limitations. This can lead to inequitable training outcomes or therapeutic
inaccuracies. To address this, calibration algorithms must be tested and validated on diverse
populations, including those with physical disabilities. Accessibility is equally crucial: wheelchair-
mode navigation ensures patients with mobility impairments can benefit fully from VR/AR therapy.
Subtitles, audio descriptions, and adjustable visual contrasts accommodate individuals with hearing or
visual impairments. By prioritizing inclusivity in design, VR and AR can evolve into universally
accessible tools that reduce, rather than reinforce, disparities in healthcare and education.

Ethical Use:

Finally, ethical considerations shape how VR and AR should be integrated into practice. These
technologies are aids, not replacements, for clinical expertise. Therapists and instructors must retain
judgment and responsibility, using VR/AR as complementary tools rather than autonomous decision-
makers. Transparency is essential: patients and trainees should be informed about what VR/AR can and
cannot achieve, preventing unrealistic expectations. In education, overreliance on VR simulators
without adequate real-world practice could create false confidence, potentially endangering patients.
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Similarly, in rehabilitation, clinicians must ensure that VR tasks align with therapeutic goals rather than
simply entertaining patients. Ethical deployment, therefore, requires balancing innovation with
professional oversight, ensuring that immersive technology enhances human care rather than
substituting it.

Implementation & Evaluation (Hospitals, Skills Labs, Rehab Centers):
Selection & Integration:

The success of VR and AR in clinical and educational environments depends on carefully mapping the
right technology to the right task. Not every clinical activity requires immersive simulation; thus,
institutions should prioritize high-impact use cases. For example, VR is most effective for high-risk
rehearsals—such as laparoscopic surgery or trauma resuscitation—where repeated exposure to rare
complications can prepare trainees without endangering patients. Conversely, AR shines in intra-task
guidance, such as overlaying ultrasound-guided needle trajectories or assisting stroke survivors with
step-by-step visual prompts for arm mobility exercises. Institutions adopting VR/AR should start with
one carefully chosen application, rather than implementing multiple uncoordinated programs. This
ensures proof of concept, early demonstration of value, and gradual scaling into broader curricula or
rehabilitation programs.

People & Process:

Technology alone does not guarantee successful outcomes; human factors and organizational readiness
are equally important. A cross-functional team is essential, typically including a clinician champion to
advocate for medical relevance, a rehabilitation therapist to align interventions with patient goals, a
simulation technician to oversee technical deployment, and IT staff to manage connectivity and data
security. Procurement officers also play a role in negotiating cost-effective contracts with vendors.
Once a team is in place, implementation should align with evidence-based frameworks such as mastery
learning in education—where learners must demonstrate proficiency before advancing—and
telerehabilitation pathways in patient care, which combine in-clinic and home-based VR therapy.
This structured approach ensures technology integration complements, rather than disrupts, existing
clinical workflows.

Infrastructure:

Physical and digital infrastructure form the backbone of VR/AR implementation. At the most basic
level, hospitals and labs must allocate safe spaces for headset use, free of physical obstacles to prevent
falls or injuries. Device management protocols should cover headset cleaning (to maintain hygiene in
shared devices), regular software updates, and battery maintenance. Reliable, high-speed Wi-Fi is
critical, especially when VR/AR platforms are integrated with cloud-based analytics or
telerehabilitation dashboards. Equally important is connectivity with electronic health records
(EHRs)—capturing patient progress data or trainee skill metrics directly into hospital systems ensures
that VR/AR usage is not siloed but instead contributes to broader clinical decision-making and quality
assurance.

Economic Case:

Adoption decisions often hinge on cost-effectiveness. While VR/AR systems require significant upfront
investment in hardware, software, and training, their long-term economic benefits can outweigh these
costs. Hospitals must calculate both capital expenditure (devices, licenses, infrastructure) and per-use
costs (maintenance, consumables, staff time) against downstream savings. Evidence suggests that VR-
trained clinicians commit fewer procedural errors, leading to reduced complication rates, shorter
hospital length of stay (LOS), and lower readmission rates. In rehabilitation, telerehab VR systems may
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reduce the need for frequent in-person visits, cutting transportation costs and caregiver burdens.
Institutions should also track utilization rates, as underused technology diminishes cost-effectiveness.
A sustainable financial model depends on demonstrating measurable savings while improving clinical
outcomes.

Evaluation Plan:

Rigorous evaluation ensures accountability and continuous improvement. Before deployment, hospitals
and labs should pre-register outcomes, specifying what will be measured and how. In education, this
includes discrimination metrics such as skill scores, error counts, and time efficiency, as well as
calibration metrics comparing simulator performance with actual operating room (OR) results. In
rehabilitation, patient-centered outcomes such as gait speed, upper-limb dexterity, and pain scores
should be prioritized. Usability assessments—including patient or trainee satisfaction surveys, system
acceptance scores, and cybersickness incidence—help refine user experience. Regular feedback loops
between clinicians, patients, and administrators are essential to identify bottlenecks and adapt
programs. A robust evaluation plan not only validates effectiveness but also builds confidence among
stakeholders, paving the way for broader adoption and policy integration.

Future Directions & Research Agenda:
Multimodal Realism:

The next generation of VR and AR in medicine is moving toward true multimodal realism. Current
systems primarily focus on visual immersion, but future platforms will integrate advanced haptics, soft-
tissue physics, and auditory feedback to replicate real-world clinical environments more closely. High-
fidelity haptic devices will simulate the resistance and texture of living tissues, enabling trainees to
practice delicate surgical maneuvers such as vessel dissection or suturing under realistic force
conditions. Advances in soft-tissue physics will allow virtual organs to deform, bleed, and respond to
manipulation in ways that mirror patient anatomy. Generative Al models are expected to contribute
photorealistic renderings of anatomy and pathology, offering unique case variations and rare disease
simulations on demand. Moreover, the incorporation of voice recognition and eye-tracking
technologies will allow systems to monitor cognitive load in real time, offering tailored guidance—
such as slowing task progression or providing prompts—when learners show signs of stress or
distraction. This multimodal realism promises not only better skill transfer but also safer patient
outcomes.

Adaptive Therapy:

In rehabilitation, one of the most exciting future directions is adaptive therapy powered by machine
learning. Reinforcement learning algorithms can adjust therapy difficulty dynamically based on patient
performance, ensuring neither under- nor over-challenging exercises. For example, a stroke survivor
practicing arm movements could receive incrementally more complex tasks as their range of motion
improves, while the system automatically scales down intensity during fatigue. Sensor fusion—
including inertial measurement units (IMUs), surface electromyography (EMG), and even heart rate
monitoring—will provide rich data streams to guide these adaptive rules. This personalized, data-driven
approach will allow clinicians to deliver highly individualized therapy plans that maximize
engagement, minimize frustration, and accelerate recovery. Ultimately, adaptive VR/AR rehabilitation
could reduce variability in patient outcomes, making therapy more efficient and equitable.

In-situ AR:
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Future AR systems will increasingly operate in situ—meaning directly within the clinical
environment—using real-time contextual data to enhance decision-making. By linking AR overlays to
a patient’s digital twin (a virtual model constructed from imaging, lab results, and sensor data),
clinicians could receive tailored visual guidance during procedures. For example, AR glasses might
project the precise location of hidden vessels or tumors during surgery, reducing the risk of
intraoperative injury. Importantly, these systems will emphasize sterile, hands-free interaction,
allowing surgeons or therapists to manipulate virtual data using gestures, voice commands, or gaze
control without breaking aseptic technique. The integration of AR with smart operating rooms and
rehabilitation gyms will create a seamless interface between the physical and digital worlds, supporting
both precision and safety.

Scalable Telerehabilitation:

Accessibility remains a global priority, particularly in low-resource settings. Future telerehabilitation
systems will be designed to function in environments with limited infrastructure. Offline-first
applications will allow patients to use VR/AR therapy modules without continuous internet access,
while SMS-based nudges will remind users to complete daily exercises. Clinic-loaner kits—including
headsets, motion trackers, and portable sensors—could be distributed to patients who cannot afford
personal devices. On the backend, federated learning will enable the collection of performance data
across many users while preserving patient privacy, as data never leaves the local device. This
decentralized model allows therapy systems to improve continuously through aggregated learning
without exposing sensitive patient information. By scaling these innovations, VR/AR rehabilitation can
extend its benefits to rural populations, LMICs, and underserved communities worldwide, narrowing
inequities in access to modern healthcare.

Standards & Regulation:

For VR and AR technologies to become fully mainstream in healthcare, robust standards and regulatory
frameworks are essential. Interoperable data schemas will allow skill metrics and rehabilitation
outcomes to be compared across platforms, institutions, and countries, fostering both research and
clinical benchmarking. Transparent reporting tools—such as model cards for Al-based simulators and
standardized simulation study reporting guidelines—will ensure reproducibility and accountability.
Post-market surveillance will be critical for monitoring long-term safety, performance drift, and
unintended side effects in real-world deployments. Regulatory bodies are expected to classify many
VR/AR systems as medical devices or software as a medical device (SaMD), requiring formal
evaluation, certification, and ongoing oversight. By establishing these frameworks early, the medical
community can build trust in VR/AR while safeguarding patient welfare and professional integrity.

VR/AR in Medicine: Example Outcome Improvements Reported Across Literature
351

= = N N w
=] 9] o w o
T T

Percent change vs control (illustrative)

w
T

191 |Page



JOURNAL OF HEALTH, MEDICAL RESEARCH AND INNOVATIONS

Summary:

VR/AR are no longer experimental curiosities—they are maturing tools that improve learning
efficiency, standardize assessment, and enhance rehabilitation adherence and outcomes. The strongest
evidence supports procedural skill transfer for minimally invasive techniques and functional gains in
stroke rehab and pain reduction. Safe, ethical, and equitable deployment requires attention to human
factors, data protection, and robust evaluation. Health systems can realize value by focusing on targeted
use cases, proficiency-based progression, and hybrid clinic-home pathways that expand access while
preserving clinical oversight.

References:

Seymour NE, Gallagher AG, Roman SA, et al. Virtual reality training improves operating room
performance: a randomized, double-blinded study. Annals of Surgery. 2002.

Alaker M, Wynn GR, Arulampalam T. Virtual reality training in laparoscopic surgery: systematic
review and meta-analysis. International Journal of Surgery. 2016.

Laver KE, Lange B, George S, Deutsch JE, Saposnik G, Crotty M. Virtual reality for stroke
rehabilitation. Cochrane Database of Systematic Reviews. 2017.

Saposnik G, Levin M. Virtual reality in stroke rehabilitation: a meta-analysis and implications for
clinicians. Stroke. 2011.

Moro C, Stromberga Z, Raikos A, Stirling A. The effectiveness of VR and AR in health sciences and
anatomy education: a systematic review. Anatomical Sciences Education. 2017.

Barsom EZ, Graafland M, Schijven MP. Systematic review of augmented reality applications in
medical training. Surgical Endoscopy. 2016.

Nicholson DT, Chalk C, Funnell WRJ, Daniel SJ. Can virtual reality improve anatomy education?
Medical Education. 2006.

Bohil CJ, Alicea B, Biocca FA. Virtual reality in neuroscience research and therapy. Nature Reviews
Neuroscience. 2011.

Mallari B, Spaeth EK, Goh H, Boyd BS. Virtual reality as an analgesic for acute and chronic pain: a
systematic review. The Clinical Journal of Pain. 2019.

Indovina P, Barone D, Gallo L, et al. Virtual reality as a distraction technique for pain management:
literature review. Frontiers in Psychology. 2018.

Meola A, Cutolo F, Carbone M, Cagnazzo F, Ferrari M, Ferrari V. Augmented reality in neurosurgery:
a systematic review. Neurosurgical Review. 2017.

Kenngott HG, et al. Augmented reality in minimally invasive surgery: a review. Langenbeck’s Archives
of Surgery. 2015.

Howard MC. A meta-analysis and systematic review of virtual reality rehabilitation programs.
Computers in Human Behavior. 2017.

Cameirdo MS, Badia SB i, Oller ED, Verschure PFMJ. Neurorehabilitation using a VR-based
Rehabilitation Gaming System. Restorative Neurology and Neuroscience. 2010.

192 |Page



JOURNAL OF HEALTH, MEDICAL RESEARCH AND INNOVATIONS

Mirelman A, Bonato P, Deutsch JE. Effects of training with a robot-VR system on gait post-stroke.
Neurorehabilitation and Neural Repair. 2009.

Zhu E, Hadadgar A, Masiello I, Zary N. Augmented reality in healthcare education: an integrative
review. JMIR Medical Education. 2014.

Riva G, Mantovani F, Wiederhold BK, Gaggioli A. Positive technology for health and well-being.
Cyberpsychology, Behavior, and Social Networking. 2012.

Grantcharov TP, Reznick RK. Teaching procedural skills: evidence and methods. Surgical Clinics of
North America. 2008.

Cook DA, Brydges R, Zendejas B, Hamstra SJ, Hatala R. Mastery learning for health professionals
using simulation: a systematic review. Academic Medicine. 2013.

Levac D, Huber ME, Sternad D. Learning and transfer of complex motor skills in virtual environments.
Journal of NeuroEngineering and Rehabilitation. 2019.

193 |Page



