RESEARCH STATEMENT
Anthony Faiola

This research statement consists of two parts. Part one is a summary of my research, a brief overview of
the science, current projects, and future research. Part two provides a comprehensive overview of all
funded project details according to their respective technologies, disease areas, and study populations,
along with project titles, funding sources, collaborators, etc.

SUMMARY

My research lies at the intersection of biomedical informatics and human-centered computing, where I
leverage the medical sciences, social/cognitive sciences, human factors, and usability science to develop,
test, and clinically study the effects of digital health solutions with targeted patient populations. My
formative education, coupled with acquired cross-disciplinary knowledge and research methods, has
enabled me to map a progressive line of inquiry with increasing focus and innovation in the area of digital
health.

Because of the scope of my interdisciplinary background, it is important to briefly clarify my transition
to the medical and health sciences. After returning to graduate school to study industrial design, my
research interests shifted to the field of human-centered computing and eventually the challenges of
complex health systems and human behavior when engaging mobile health applications, diagnostic
biosensors, and virtual reality health systems. As such, since 2006, the aim of my translational research has
been to generate new knowledge and novel digital health interventions that have a direct impact on the
diagnostic and therapeutic treatment of patients.

In sum, my current research falls within the applied domains of (1) Digital Health Solutions and
(2) Health Behavior, with considerable emphasis on the former.

DIGITAL HEALTH

Digital health, as my primary research focus, includes three emerging health information technologies
(HIT) with their respective patient populations and interdisciplinary methods. This research includes the
assembling of and collaboration with physicians, nurses, biomedical and mechanical engineers,
biochemists, biomedical informaticians, and medical researchers who share my passion and focus on
several diseases and health conditions. The three HITs include: Virtual/Mixed Reality (VRx) Therapeutic
Medicine, Diagnostic Biosensors, and Mobile Health (mHealth).

HIT #1: VRx Therapeutic Medicine

Overview: The focus of my research that employs immersive VR technology is referred to as VRx
therapeutic medicine and is currently revolutionizing non-invasive healthcare, as observed by leading
researchers and universities nationwide.!>3*3678 My application of VRXx is related to investigating the
efficacy of a novel immersive VR training platform to treat mild cognitive impairment (MCI) of cancer
(brain and breast), dementia, and stroke patients. The aim is to mitigate cognitive dysfunction and improve
synaptic plasticity by increasing sensory engagement through movement/embedded selective attention
training exercises. Patients are directed to focus and filter visual/auditory information as they navigate
through a 3D immersive game-centered environment.

VR Neuroscience: There is increasing evidence in the neuroscience literature that VR has the potential
of noninvasively improving cognitive function. Research has demonstrated that by mitigating downstream
cognitive impairment, patients had improved mental health and overall quality of life. For example, studies
show that brain functional networks are disrupted in post-treatment (i.e., chemotherapy and radiation)
breast cancer patients.>!? In this pathophysiological framework, acute and chronic cognitive impairment
result from widespread neural network dysfunction and disruption, cortical network dysconnectivity, and
neurotransmitter imbalances associated with widespread brain injury, such as neurotoxicity. Affected areas
include all cerebral lobes as well as subcortical areas, which researchers suggest impacts the patients’
large-scale distributed neuro-networks.'H!213:1415.16.17 Hence, MCI may be connected through aberrations in

Research Statement | ANTHONY FAIOLA 1 2025-26



brain functional networks (i.e., the default mode network, salience network, and frontoparietal network). In
sum, mental health outcomes include reduced alertness and memory loss and pronounced inattention
resulting in diffuse cognitive deficits.

Despite the high rates of cognitive disability, a majority of breast cancer survivors do not receive
effective post-treatment brain care.!®!” Particularly, non-invasive interventions delivered early in post-
treatment to cancer patients may rapidly engage impaired brain neuro-circuitry and promote arousal and
attention, providing a novel approach to mitigating MCI. VRX, as a new form of digital therapeutic
medicine, has the potential for post-treatment cognitive therapy due to its direct and deep interaction with
sensory and attentional networks.?0-21:2223.24.25.26 VRx produces cognitive stimuli that engage the
frontoparietal network (involved in visuospatial processing) and the salience network necessary for
selective attention (SA).?’

We posit that the synergistic effects of VR immersion and embedded selection attention exercises
within our current VRx platform have the potential to activate the locus coeruleus-norepinephrine (LC-NE)
system while reducing activity within the default mode network (normally downregulated during tasks
requiring focus).?®* As LC-NE is a powerful effect on the regulation of multiple memory systems, the
hippocampus is responsible for tagging memories with respect to the complexity of time and place.*°
Moreover, the hippocampus functions as a reciprocal connection to the rest of the brain through multiple
pathways to the neocortex (frontal cortex), which also effects the basal ganglia, thalamus, and
hypothalamus. As such, the hippocampus is only one of many memory systems, but one with a special role
in storing long-term memories that are contextually meaningful in time and place.?!

This is especially relevant because the stimulation of time and place neurons (via VRXx) that track time
and spatial locations, support the creation of cognitive mapping of patient experiences for life-navigation
and the recall of personal events. Considered together, immersive VRx training may aid in the stimulation
and organization of events that form episodic memory,*>33335 particularly for Alzheimer’s patients, where
the hippocampus is one of the first brain regions affected.

While immersive VRx selection attention exercises are intended to affect the cerebrum (responsible for
executive function, attention, memory, mood, and reasoning), the hippocampus and medial entorhinal
cortex are also targeted for increased spatial learning and memory,*® a degree of stimulus not seen when
using an interactive tablet or computer screen. As such, we argue that VRx as a new form of non-invasive
immersive cognitive stimuli could enhance neuropathways and improve memory processes, resulting in
increased neurotransmission and improved cognitive plasticity.

VRx—Phase One: The phase one development of our current VRx Cognitive Therapy Platform (built
2021-24) is referred to as: Virtual Reality—Cognitive Rehabilitation Training (VR-CRT). As suggested,
VR-CRT brings scalable innovation for adult cancer, dementia, and stroke patients with MCI. The VR-
CRT platform was designed with input from a multidisciplinary team of experts in dementia, physical
therapy, neuro-oncology, communication disorders, human-centered computing, and VR game
design/programming. Regarding the scalability of VRx, digital solutions for healthcare therapies have
recently been approved by the FDA and are now billable items, i.e., reimbursable as health therapies
through Medicare/Medicaid.?” See the Appendix for details.

Due to VR-CRT’s ability to engage sensory processing, visuospatial memory, motor behavior, and
attentional networks,38-39-40:41.4243.44 it hag considerable advantages over traditional computerized cognitive
training programs. The VRx platform includes an immersive 3D VR environment with 81 embedded
attention exercises, offering a unique mechanism of neurotransmitter stimulation. VR-CRT is a scenario
goal-driven (game) framework that rewards patients with points and feedback at the end of each module to
promote engagement and incentivize use. Backend automated game score tracking encourages aspirational
behavior and goal setting with each module completion.

VRx Studies: Outcomes from our recent preliminary one-arm pilot study yielded a small dataset
showing a consistent mean improvement in cognitive performance of neuro-oncology (post-treatment)
patients after four weeks of daily VR-CRT dosing. Our baseline testing included the Hopkins Verbal
Learning Test, Controlled Oral Word Association test, and Trail Making A-B. We observed the greatest
improvement with the Controlled Oral Word test with a 40.41% improvement, suggesting increased verbal
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fluency, executive function, broader cognitive plasticity, and high-order executive abilities. We posit that
cognitive gains may be attributed to the VR-CRT training exercises that placed a constant burden on
retrieval required for executive control from selective attention switching or cognitive shifting which
involves conscious change in attention. Neuro-oncology patients were recruited from the Markey Cancer
Center, University of Kentucky.

Our current follow-up study with 30 neuro-oncology patients will tentatively begin in December 2025
through Spring 2026, at the University of Cincinnati Cancer Center (UCCC). This is an internally UCCC
funded study in collaboration with colleagues from neuro-oncology, neurology, and the UC Neuroscience
Institute. We also have an American Cancer Society grant pending for a study with breast cancer survivors
with MCI, tentatively scheduled for Spring/Summer 2026.

Currently, I am collaborating with my colleagues from the Indiana University School of Medicine in an
(internally funded) feasibility and efficacy pilot study with ICU delirium patients with MCI, which we
hope will provide preliminary data for an NIH/NIA RO1 grant proposal. We have a large, well-trained team
in place at IU to execute this research. I also have established a collaboration with colleagues in Rome,
Italy, at Sapienza University, for a VRx study slated for winter-spring (2026). In this research, we will
study the effects of VR-CRT with stroke patients with MCI, which will include the use of a mobile EEG
system to collect data during cognitive training sessions. We will observe and record variations in brain
activity in real-time as patients respond to cognitive tasks and other stimuli from within the various
geographic locations in the immersive VR environment. This will allow us to more accurately identify the
coordinates of cognitive stimuli, load, and emotional responses for better targeted stimuli.

Future VR Research—AlI-Powered VR-CRT (Phase 2): Future research includes a five-year
strategic plan based on current funding lines. Al-powered VR-CRT (ai-VR-CRT) will leverage artificial
intelligence to enhance the cognitive rehabilitation experience for patients with MCI. Phase two will
transition from a simple VR platform with back-end time/action tracking to an Al enhanced training
system that challenges player cognition with greater predictive accuracy. ai-VR-CRT holds the potential
for greater cognitive stimuli and frontoparietal network engagement. Integration of Al functionality is
critical for producing a more intelligent and efficacious approach to MCI therapy. In addition to leveraging
the power of Al, we plan to employ greater knowledge of game and behavioral theory to better predict
individual action and measure patient cognitive health based on movement, reaction time, eye-hand
coordination, and accuracy of exercise problem solving.

ai-VR-CRT development is currently on the way through a recently formed alliance with the largest
funded Al research lab at the University of Cincinnati, College of Engineering. ai-VR-CRT will employ
three Al models: Player Experience Modelling (PEM), Non-Playing Character modelling (NPC), and
Natural Language Processing (NLP). See details in footnote.*> This will allow us to create another level of
therapeutic efficacy using three Al algorithms with greater precision in data analysis, real-time player
modulation, and tracking of game difficulty and performance.

Al modeling techniques will be used to challenge the patient to increase their use of both short-term
memory and other executive functions. The system will track/measure patient navigation and interactions
(with spaces, objects, and non-player characters), while anticipating future reactions in real-time. In sum,
this new application of Al will provide increased adaptability for each patient’s personalized progress.

HIT #2: Diagnostic Biosensors

Overview: Our research with biosensors includes the use of volatile organic compound (VOC)
biomarkers and nano-sensor integration, in conjunction with handheld smart sensor systems for accurate
and noninvasive detection. Current study populations include patients with prostate cancer and cystic
fibrosis, with prior foundational research with Type 1 diabetes (hypoglycemia) patients.*®

Current Research: This research seeks to determine whether existing VOC detection technology
coupled with biometric readouts is sufficiently robust and sensitive to diagnose a multiplicity of diseases
by scent. That is, the research seeks to emulate canine disease detection*’*¥% in a robust and standardized
platform that will first be optimized for disease detection accuracy and then be optimized for portability,
cost, and speed. Canines detect diseases such as malaria on skin because diseases induce dysregulations of
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metabolic pathways leading to changes in metabolic byproducts, including VOCs*® and changes in
biometric data (e.g. heart rate, blood pressure). This research builds on our existing canine-inspired
nanosensor technology (funded via NSF 2015-19) that uses VOC biomarkers and smart sensors to detect
hypoglycemia from human breath. Our team identified a VOC signature for hypoglycemia®! in breath,
developed selective and sensitive sensors for functional groups associated with this VOC signature,>>3->4
incorporated the sensors into a prototype array, and developed a smartphone app to deliver the results to
end users®’.

Our current clinical applications are in two funded projects: First, our team has optimized collection
and analysis of mouse urine in minute quantities (50 uL)% 7-55 as well as human urine for prostate
cancer and remote breath collection for COVID-19. VOCs emanating from urine will support screening for
patients diagnosed with prostate cancer and will result in a portable GC-MS system to screen and detect
prostate cancer in clinical settings and within a patient’s home. Second, a handheld smart sensor system
(integrated with machine learning algorithms) will accurately and noninvasively detect pulmonary
exacerbations (PEx) in cystic fibrosis (CF) patients at point-of-care through rapid VOC detection. In both
projects, we coordinate with our investigators to build data-secure, human-centered, and usability tested
interfaces for portable sensors and delivery devices, which includes the translation of biosensor data into
usable real-world diagnostics.

HIT #3: mHealth

Overview: My work in mHealth includes the design, development, testing, and clinical
implementation of mHealth applications, web portal dashboards, and backend databases to deliver
community-focused, patient/caregiver-centered cancer care services. Current study populations for this
research include underserved families of cancer patients and cancer patients to improve timely access to a
broad range of services and healthcare, besides basic treatment, e.g., chemotherapy. Current and recently
completed research studies includes two projects:

Project #1: This clinical study addresses the mental health disparities of families of cancer patients
from rural Kentucky by investigating the efficacy of a newly developed mHealth platform (FamCare+) to
reduce anxiety and depression of cancer patient family members by connecting families at home with
clinicians at the bedside. The process included increased communication and information flow from the
bedside (e.g., ICU, cancer treatment, hospice, etc.) to next-of-kin. FamCare+ provides real-time patient
vitals and wellness updates, media tools (texting/video), and convenient access to social/mental health
counseling services. 612 The FamCare+ project began six years ago, passing through multiple iterations
of prototyping and testing. A paper with our findings is currently under review. (Funding: Markey Cancer
Center Community Partnership Planning Grant).%

Project #2: The goal of this recently funded project, Comprehensive Connected Cancer Care (C4), is
to advance health equity for underserved populations by improving timely access to community-focused,
patient-centered, and high-quality cancer care, particularly targeting underserved populations such as rural,
low-income uninsured communities. Building on the work of the MyPath platform, C4 improves
coordination of care with supportive/ancillary care providers and community services through use of a
newly designed, developed, and implemented patient navigation and a digital closed loop referral system.
The new patient centered platform will include a dashboard for the navigator and healthcare team and a
mobile app for the patients and caregivers to: (1) improve patient-centered communication and engagement
in care and (2) increase use of needed psychosocial care and other supportive services through use of the
MyPath dashboard and mobile app. (Funding: Merck Foundation Award— Alliance for Equity in Cancer
Care).
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HEALTH BEHAVIOR

Health behavior (Population Health / Disparities) will play a lesser role in forthcoming research. While
knowledge gained through several population health and informatics studies has provided both empirical
and theoretical grounding for my current work in digital health, both time and interest in this area is
increasingly limited. My research in health behavior focuses on two areas:

1) Population Health: This research focuses on the health disparities of marginalized rural
underserved communities throughout the US. These studies focus on self-care behavior, health literacy,
and the application of information to support disease prevention and health promotion. This also includes
investigating social media cognitive overload associated with information anxiety and avoidance behavior.
Our studies have also shown that disparities in health outcomes present difficult challenges to underserved
populations in Kentucky, the surrounding states, and globally, in countries like Pakistan and India. As
such, these populations often experience a greater burden of disease, with less knowledge of health literacy
and disease management. Both mHealth and telehealth have been shown to be vital links to reducing such
disparities in rural clinical and home care settings.

2) Health Informatics and Consumer Health Informatics: Work in health informatics focuses on
solutions to improve the quality and safety of health care services, building novel data science methods
using patient-clinician verbal communication and patient self-reported messages. Specifically, the aim of
this work was to identify social media information about adverse drug events and drug effectiveness by
linking patient expressions of adverse drug events to medical standard vocabularies. This work also
includes text mining algorithms/analysis of patient narrative data of psychiatric antidepressant medication
(e.g., Selective Serotonin Reuptake Inhibitors).

My research in consumer health informatics focused on behavior change strategies using mHealth. The
most current research in the area targets the wellness needs of parents with children and the elderly. This
study evolved out of research related to children’s health, while earlier papers focused on mHealth data
analytics to support healthy lifestyle management. These position papers on consumer health informatics
argue for: 1) empowering the elderly through the use of mobile health to achieve and sustain healthy
lifestyle behaviors, 2) developing a sociotechnical system model and the use of mHealth technologies to
support the management of noncommunicable diseases such as diabetes, and 3) leveraging health
informatics and human factors psychology, through which mHealth and lifestyle management care-team
collaboration can significantly support sustainable healthy lifestyle behaviors.
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CURRENT AND PROJECTED FUNDING DETAILS

The following list of current and forthcoming funded research outlines the digital health applications used and
their respective study populations, with an indication of funding mechanism and status.

VRx THERAPEUTIC MEDICINE—Cognitive Impairment

(1a) Brain Cancer (Neuro-Oncology)
Funding (Pilot-Phase 1): U of Kentucky Center for Clinical/Translational Science.
Title: A health game intervention for cancer patients suffering from acute cognitive impairment: A
clinical study to assess a form of brain stimulation therapy with the potential to improve synaptic
plasticity. (Preliminary Data Collection)
Collaborators: (Faiola: PI) Dr. D. Villano, MD (Neuro-Oncology, UK Markey Cancer Center); and Drs.
B. Khan & S. Khan, Indiana U., School of Medicine, IU Health, and the Regenstreif Institute.
[Recently Completed Fall 2024]

(1b) Brain Cancer (Neuro-Oncology)
Funding (Pilot-Phase 2): University of Cincinnati Cancer Center.
Title: Measuring the feasibility, acceptability, and effect of a VR cognitive training intervention for brain
cancer survivors with cancer-related cognitive impairment. (Preliminary Data Collection)
Collaborators: (Faiola: PI) Drs. Shatz and Yogendran (Neuro-oncology and Neurology—UC
Neuroscience Institute).
[Active]

(2) Breast Cancer
Funding: American Cancer Society
Title: Measuring the feasibility, acceptability, and fidelity of intervention delivery for a virtual-reality
game cognitive training platform for breast cancer patient survivors at risk for mild cognitive impairment.
Collaborators: (Faiola: PI) Drs. Shatz (neuro-oncology and neurology—UC Neuroscience Institute), Dr.
Charif (Oncology) and Dr. Shaughnessy (Survivorship Clinic), College of Medicine.
[Pending]

(4a) Delirium / Dementia
Funding (Project #1): Indiana University Health Values Grant.
Title: Virtual Reality Cognitive Intervention for Critically Ill Delirium Survivors (VR-Cog).
Collaborators: (Faiola: Consultant) S. Khan, MD, B. Khan, MD, Indiana University School of
Medicine, and the Regenstreif Institute. (Preliminary Data Collection)
[Active]

(4b) Alzheimer’s / Dementia (Post-Intensive Care Syndrome)
Funding: R01, NIH/National Institute of Aging
Title: Measuring the feasibility, acceptability, and fidelity of intervention delivery for virtual-reality
cognitive gaming exercise among critically ill older adults at risk for ICU-acquired mild cognitive
impairment (Alzheimer’s and dementias, including its effect on pain, anxiety, delirium).
Collaborator: (Faiola: Co-I) S. Khan, MD, B. Khan, MD, Indiana University School of Medicine and
the Regenstreif Institute.
[Forthcoming]

Funding (Project #2): U of Cincinnati, Brain Tumor Center, UC Neuroscience Institute.
Title: Measuring the acceptability and effect of a VR cognitive training intervention for dementia patients
with mild cognitive impairment.
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Collaborator: Dr. Shatz (Neuro-oncology and Neurology—UC Neuroscience Institute). (Preliminary
Data Collection)
[Forthcoming]

(5) Dementia / Mental Health
Funding: NIH/NIA R21 (PAR-22-094 - Exploratory Alzheimer’s/Dementias)
Title: A feasible and acceptable study using NeuroVirt to improve postural balance and
depression/anxiety symptoms, with significant reductions in risk of falling
Collaborator: (Faiola: Consultant) PI: Junhyoung Kim, Dept. of Health Behavior, School of Public
Health, Texas A&M University.
[Pending: Oct. 2025]

(6) Stroke
Funding: La Sapienza University, Faculty Research Fellowship
Title: Research: Measuring cognitive performance among post-stroke patients: A pilot study.
Collaborator: Dr. Marco losa, Neuropsychology, Department of Psychology, La Sapienza University,
Rome, Italy; and Sr. Researcher, Foundation Santa Lucia (Outpatient Clinic), Rome, Italy
[Pending]

BIOSENSOR DIAGNOSTICS—Health Biomarkers

(1) Prostate Cancer
Funding: American Cancer Society, Grant No. SPA-RFA-Team-1076327. Title: Canine-inspired
Identification and Analysis of Volatile Organic Compounds (VOC) Biomarkers of Prostate Cancer using
Portable Chromatograph-Mass Spectrometer (GC-MS) and Development of a Hand-held Nanosensor
System. Collaborators: Co-Pls: Drs. M. Woodlam, PhD, (Indiana U.), M. Agarwal, PhD, (Purdue U.), A.
Faiola, PhD.
[Active]

(2) Cystic Fibrosis
Funding: NIH RO01. Collaborators: Co-PIs: Drs. M. Woodlam, PhD, M. Agarwal, PhD, (Indiana
U.), A. Faiola, PhD.
Title: Development of Canine-Inspired Nanosensor Systems to Detect Pulmonary Exacerbations in
Patients with Cystic Fibrosis.
Collaborators: M. Agarwal, PhD (Contact PI), Indiana U.; PIs: DB. Sanders, MD, S. Cao, MD, M.
Woollam, PhD, Indiana U.
[Active]

MOBILE HEALTH—Health Disparities

(1) Cancer—Psycho-Oncology Patient Support / Health Equity
Funding: Merck Foundation: Alliance for Equity in Cancer Care.
Title: Comprehensive Connected Cancer Care (C4) Center.
Collaborators: Mullett, Hull, Chih, Hesse, Col: Dr. Faiola, PhD.
[Active]

(2) Cancer—Beside-to-Family Communications / Mental Health Support
Funding: Markey Cancer Center Community Grant, University of Kentucky
Title: Addressing the mental health disparities of families of cancer patients from rural Kentucky:
Investigating efficacy to reduce mental trauma using FamCare.
Collaborators: (Faiola: Co-I) Drs. Z. Hao, MD; R. Munker, MD. (stem cell / Oncology, UK Markey
Cancer Center). (Preliminary Data Collection)
[Recently Completed Fall 2024]
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(3) Cancer/Critical Care—Beside-to-Family Communications / Mental Health Support
Funding agency: R21, NIH (NIA or NIMH) Exploratory/Developmental Research Project Grant
(Clinical Trial Required)
Title: Investigating the feasibility and efficacy of a family-centered mobile app to reduce depression and
anxiety of families of patients from rural communities: A health disparities pilot study.
Collaborators: (Faiola: Co-PI) with Co-PI: Dr. T. Bakas (tentative). Other Co-Is DBT. (Preliminary
Data Collection)
[Forthcoming]

APPENDIX
FDA Approval and the Scalability of VRx as Medical Therapeutics

Regarding the scalability of VRx as a digital solution for MCI, healthcare support is steadily growing, with approval
for reimbursement for VR therapies.® There are several factors that are quickly changing the healthcare paradigm for
outpatient treatment using VR therapy. (1) CPT codes for VR therapy: Over the last two years the new Category Il
CPT® code 0770T has been introduced (effective 1/1/23), designed to account for the use of VR technology in
therapeutic settings. This code acknowledges the growing role of immersive technology in enhancing therapeutic
outcomes. (2) VR is now considered a billable treatment.

Healthcare system administrators are increasingly integrating VR into multiple types of patient therapies as an
adjunct to the base therapy, in conjunction with codes for psychotherapy, speech therapy, health and behavior
interventions, therapeutic procedures, and adaptive behavior services,* and offering an effective treatment option that
is billable. Providers can bill insurance for VR rehab (such as psychotherapy or therapeutic exercises) for
reimbursement depending on three (low threshold) requirements: (1) VR must be integrated into the patient’s overall
treatment plan, (2) Only licensed healthcare professionals, such as therapists, counselors, or medical practitioners, can
bill for VR-related services, and (3) Insurance carriers must recognize VR as an effective treatment.®® According to the
American Medical Association, physicians are increasingly incorporating telehealth, VR, and Al into their practices
using code 0770T to report VR-mediated therapy.®” See note on FDA and Medicare/Medicaid approval for VR
therapy.®®
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PEM will produce four forms of Al data and analysis: (1) Performance and behavioral, e.g. navigational speed/movement, attention
exercise scores, spatial orientation, and recognition abilities; (2) Input modalities, e.g., speech recognition, written data (intonation,
text); (3) Adaptation and assessment modeling, a self-adjusting algorithm that analyzes real-time player difficulty. (This Al modeling
matches the difficulty of the patients’ task to their skill level relative to prior performance. PEM will understand/respond to player
performance and modulate difficulty intended to increase patient motivation, while incrementally challenging patient cognitive load—
thereby maximizing cognitive stimulation), and (4) Predictive cognitive performance, that is, the leveraging of regression-based
machine learning algorithms to attain meaningful forecasting about accumulated experience-dependent game improvements and its
effect on (decreasing or increasing) cognitive impairment. NPC will produce intelligent behaviors, including role playing characters’
emotion/attitude modeling. This will include sentiment NLP analysis, which supports dialogues with patients, e.g., conversations,
giving instructions, or asking questions. NLP-generated insights about how the patient feels and interacts/reacts will be processed in
conjunction with PEM to provide game feedback for subsequent game scenarios. Sentiments will also be extracted from the patient’s
spoken and text messages, allowing believable emotional (natural fluency) responses, thereby deepening the emotional experience
through patient-NPC engagement. NLP will focus on the interpretation and manipulation of human language analysis by NPCs in
patient communication, i.e., providing a meaningful automated response by employing sentiment analysis to determine the feelings
expressed by the patient. In sum, NLP will greatly enhance the quality of assessing the player’s communication in real-time while
creating a more immersive real-world experience for the patient player.
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Funding: As PI, an AHRQ proposal was recently rejected for funding. This project includes researchers from UIC and Washington
University. The ARHQ submission title: “Towards designing an [CU-to-family mHealth for families: Delivering patient information that
enhances collaborative communication and supports access to mental health counseling.”

Collaborators, project titles, and funding amounts are listed in my CV grants section

Merhi, L. and Sadarangani, G. (2021). Healthcare Business Today, New Reimbursement Rules Pave the Way for High-Tech Disruption in
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In 2021, AppliedVR, Inc. was granted FDA breakthrough status for the first FDA-authorized immersive VR medical device called
RelieVRx for home use for the treatment of chronic low back pain. Centers for Medicare and Medicaid Services (CMS) explains that
the device delivers a clinically based multimodal pain self-management program that incorporates evidence-based principles of
cognitive behavioral therapy (CBT) and other neuroscience-based behavioral health methods. In 2023, CMS established a Healthcare
Common Procedure Coding System Level II code for a VR program for home use. Based on an approval from the FDA, CMS issued
the first codes and Medicare benefit category determination for a therapeutic VR Device. In 2024, the first digital mental health
solution was approved by the FDA. This decision acknowledges digital mental health therapeutics, with the clearance of DeepWell
DTx’s. This product marks a significant turning point for the healthcare industry, which connects the reimbursement stream and
digital therapeutics. In sum, FDA approval provides recognition of the mental health global crisis and current resource constraints,
with new codes proposed by CMS providing monetary incentives for development and adoption by both providers and patients.
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