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Inclusion Across the Lifespan

Scientific/Ethical Rationale for Age Range of Participants: We will be recruiting participants ages 60-90 for our
preliminary human subject tests and hence will exclude children from participation in our studies. Our rationale
for this selection is that Alzheimer’s disease in individuals under age 25 is exceptionally rare and hence the
focus of this research is significantly less relevant to this group. Moreover, if there were AD-related findings in
any individuals under age 25, these would likely be highly atypical.

Expertise and Experience Working with Included Age Groups: Our team has ample experience working with all
of the ages included (60+ yrs). Dr. Smith, by virtue of directing the Unit, has worked with a full range of older
adults, both in research and clinical contexts. He is highly familiar with the special challenges associated with
co-morbidities with aging and cognitive challenges in this group. In addition, Dr. Johnson has worked with
research subjects age 14-93, through her work in patients with stroke, depression, and traumatic brain injury.
Their also includes subjects with cognitive impairment as well as co-morbidities and hence they understand the
additional challenges associated with the aging and AD populations. All prior studies with older adults involved
multimodal physiological monitoring very similar to what we are proposing for this project.











Inclusion of Women and Minorities

Inclusion of Women: Enrolled subjects will include both men and women, in equal proportions. If, as the study
progresses, we find that women are not appropriately represented in the study group, we will review our
recruitment methods to maintain gender balance within 5%. This could include, for example, recruitment of
sequential volunteers (healthy or patients) of a single gender until appropriate balance is achieved.

Inclusion of Minorities: Enrolled subjects will include all minority groups, and no adult will be excluded on the
basis of racial or ethnic background. We anticipate enrollment of minorities in approximate proportion to the
percentage of individuals in Los Angeles area. If, as the study progresses, we find that subjects of diverse
racial and ethnic background are not being entered into the study, we will review our recruitment methods to
improve diversity, using enrollment strategies similar to inclusion of Women.

Individuals who do not speak English will not be excluded from the study. An interpreter will be present to
consent patients (or surrogates) who do not speak English. A translator will read the consent form to the
subject/surrogate in the subject’s/surrogate’s native language.











Recruitment and Retention

Recruitment:

Study inclusion/exclusion criteria are based mainly on health status, and all eligible and interested participants
will be sequentially assigned to the study.

We will recruit healthy subjects ages 60-90. All subjects will be recruited from the Center which includes
specialized cores. Specifically, we will recruit from the large Cohort, that includes over 200 individuals ranging
from cognitively healthy through mild cognitive impairment (MCI) and early Alzheimer’s disease (AD). These
individuals are specifically interested in participation in research, and undergo gold-standard diagnostic
procedures and imaging plus annual medical and cognitive assessments throughout their participation in the
study.

Retention:

The study involves only a single recording session for each subject. While this reduces our concerns about
subject retention for this particular study, we do still want subjects to continue participating in the study as a
whole. We will therefore work closely with Dr. Smith to ensure our work does not in any way interfere with
subject retention in that study. For retention during our study itself, the primary concerns are the consent
process and subject comfort.

When a volunteer expresses interest, study staff will provide a single-point-of-contact during the study period,
so that it is clear who can be contacted to get feedback or questions answered during their participation. We
will provide them with a copy of the consent form for them to read and we will allow them as much time as
they need to look through it. If they are still interested, a member of the study team will review the consent
form with them, answer any questions, and obtain signed, informed consent. Subjects will be encouraged to
ask questions throughout the study and will be reminded that participation is voluntary and will not affect their
current or future health care, nor their involvement with the Center. We will call to remind subjects on the day
prior to their visit to confirm the appointment.

Before initiating and during the recordings, volunteers will be reminded that they can stop participating at any
time and for any reason, including discomfort. The primary sources of discomfort are listed under the Risks
section in Human Subjects.










Study Timeline

Aim 1: This aim will cover the first 1-2 months of the project, led by Drs. Reed & Casey. They will focus on
developing written and video instructions for use of the system, adapting the hardware for easy
“strap-and-go” deployment, and preparing to initiate recruitment.

Aim 2: The data collection for Aim 2 will cover approximately months 3-11 of the project, led by Dr. Reed.
Each volunteer will participate in a single session lasting 2-3 hours including rest-breaks. The volunteer will
self-deploy (or, where needed have a caregiver deploy) the system, monitored by the experimenter and
assisted when necessary, and then work through the requested sequence of tasks. Dr. Reed will ensure data
is properly cleaned, anonymized, structured and annotated throughout this data collection period to prepare it
for use in Aim 3 as well as for share-back to the database at the end of the project. Given a target of n=25
subjects total, this will require recruiting and running ~3 subjects per month.

Aim 3: Over the first 1-2 months of the project, Dr Reed will design and develop a machine learning model
specific to this project. Incoming data from Aim 1 will be progressively added to this model during months 3-11.
This Aim will be conducted relatively steadily throughout the data collection period and will allow for fine-tuning
of the model architecture or inputs as needed. Final results from the model will be generated in months 11-12,
with goals of (1) assessing AD status (heathy, MCI or AD), (2) predicting overall Data set cognition scores, and
(3) predicting plasma tau levels as an early AD biomarker based on resting/at-home physiology measures.






Human Subjects

Risks

Human Subjects Involvement and Characteristics

This project will involve recruiting and running n=25 volunteers to assess the feasibility of deployment of
sensing to assess health in older adults and AD. Participants will fall into one of two categories, per the table
below:

Table 1: Subject counts for the Proposed Project

Supplement Subject Group Phase 1
Expt 1: Healthy subjects, age 60-90 n=15
Expt 1: Unhealthy Subjects n=10
TOTAL n=25

Experiment 1: Preliminary self-deployment feasibility testing in AD

In this experiment, we will recruit n=15 older adults and n=10 individuals diagnosed with mild cognitive
impairment (MCI) or early Alzheimer’s disease, all age 60-90.

The inclusion/exclusion criteria for older adults and AD patients are as follows:
Inclusion criteria:

(i) Age 60-90 inclusive, male or female

(i) Diagnosis of cognitively unimpaired (older adults) or probable AD or MCI (patients)

(iii) Ability to give a written and dated informed consent or, for AD patients, a study partner able to
provide written and dated informed consent plus assent from the patient.

Exclusion criteria:

(i) AD symptoms sufficiently severe that the subject is:
a. unable to assent to participation, and/or
b. unable to cooperate with the investigators

(i) In the judgement of the experimenter, the subject is unable to safely participate in the study
procedures

Sources of Materials

Non-invasive measurements will be collected using our non-invasive multi-modality system. In addition, we
will obtain information from the patient’s medical history and MADRC cognitive testing for interpreting our

data, including their age, sex, diagnosis, clinical status, current medications, current and prior cognitive and
biomarker assessments, plus the timing of any manipulations that are conducted as part of this experiment.

Potential Risks

Ability to give consent: Our Alzheimer’s patients have the potential for impaired capacity to provide consent.
See the Additional Protections for Vulnerable Subjects section below.






Unexpected Findings: It is always possible that we could find a clinical abnormality in healthy participants, or
something otherwise undetected in patient volunteers. If this occurs, we will inform the participant of the finding
and offer to communicate that information to their physician of choice (e.g., primary care or specialist) for
follow-up.

Accidental data release: There is the small possibility of an inadvertent release of a subject’s data with
identifiable information.

In-Home Visits: Conducting at-home visits of patients in their own homes poses a potential risk to
experimenters conducting the study.

Adequacy of Protection Against Risks

Recruitment & Consent
Recruitment:

We will recruit both healthy volunteers and early-stage Alzheimer’s patients, all ages 60-90, from the Center.
There are currently over 500 patients with Alzheimer’s disease or mild cognitive impairment (MCI) affiliated
with the center, and on average there are more than 500 new patients admitted each year. We will specifically
focus on recruiting subjects from the Cohort, a group of individuals with expressed and ongoing interest in
participating in research studies and who undergo gold-standard diagnostic assessments as well as annual
medical and cognitive assessments.

Once a potential subject has been identified, they and their study partner (if necessary; see below) will be
asked a general question regarding research studies to gauge interest in study participation. If a potential
subject expresses interest in participating, they will be provided with a consent form and contact information
and will be given the time needed to decide whether they would like to participate in the study.

Consent Procedure:

Given the focus of the study involves cognitive impairment, the capacity to consent to research will be
assessed by the physician investigators. Interested subjects who are deemed capable of consent will be
provided the consent form for review, be provided ample opportunity to ask questions and, if willing, will sign





the consent form. The issue of competency for individuals participating in human based research presents a
challenge to clinical scientists. There is considerable uncertainty regarding whether or not individuals with any
significant cognitive impairment are able to give truly informed consent. To some extent the diagnosis of
dementia and the ability to give fully informed consent are mutually exclusive. For this reason, we will require
that every potential study participant who has dementia designate a study partner (usually their spouse or an
adult child who has taken responsibility for their care) to help him or her make the decision regarding
participation. The partner must also feel that it is in the best interest of the subject to join the research study.

Procedures to Minimize Risks

Since the measures are non-invasive, risks to the subjects from the research procedures are minimal. The
proposed manipulations are common clinically and typically produce no ill effects. The study team will follow
standard clinical practice with regards to running study visits, tests, and collecting and storing data. All
measurements and data collected will be limited to what we have described in this protocol and we will not
conduct any extraordinary measures that would unnecessarily expose study subjects to increased risk.

Specific methods for the protections against risk:

Unexpected Findings: If we find a clinical abnormality in healthy participants, or something otherwise
undetected inpatient participants, we will inform the participant of the finding and offer to communicate that
information to their physician of choice (e.g., primary care or specialist) for follow-up.

Data Protection: All data will be coded with a random alphanumeric subject code, unrelated to the participant’s
name, initials, or dates related to their participation. All research data will be labeled with this code only, and
the mapping between patient and code will be kept in an encrypted and password-protected location
accessible only by the study investigators and the research coordinator. All study staff will be trained on the
importance of confidentiality. Only the Pl and requisite Co-Is will have access to the subject’s personal data.






In-Home Visits: We will ensure there are always two experimenters conducting a home visit together; no
experimenter will ever visit a volunteer’'s home alone. If any experimenter has any concern about their own
health and safety before or during the visit, they will be instructed to notify one of the Pls and immediately
return to the lab for debriefing.

Additional Protections for Vulnerable Subjects
See Consent Procedure above, and the utilization of a “study partner” approach for working with AD patients.

Potential Benefits of Research to Human Subjects and Others

There are no direct benefits to the subjects participating in this study. Researchers interested in developing
home-based assessments of Alzheimer’s disease would benefit from the proposed study since it would provide
initial information regarding the feasibility of at-home self-deployment (similar in concept to at-home self-
deployment of a blood pressure cuff for cardiovascular disease), as well as allowing comparison of easy-to-
acquire neurophysiological measures with gold-standard clinical assessments of AD. The study will also
provide tests of novel, Al-based algorithm approaches for assessing AD based on non-invasive physiology
information.

Importance of Knowledge to be Gained

The planned data collection will provide important knowledge in two key areas: (1) the feasibility for self-
deployment of systems for (neuro)physiological assessment in older adults including those with early AD, and
(2) knowledge about the relationship between these particular (neuro)physiological measures and more difficult
to obtain gold-standard clinical and biomarker-based assessments of AD. It is hoped that such knowledge will
eventually lead to a technology or procedure that can identify AD early in the course of the disease with less
need for expensive or invasive clinical assessments. The work will also guide technology development to help
provide a toolkit for self-assessment of brain physiology at home. Such technologies will not only be relevant to
AD, but could be applicable to cerebrovascular, cardiovascular, and other neurodegenerative disorders.











Data Safety and Monitoring Plan

Dr Johnson is responsible for monitoring the study data and safety and will be in charge of adverse event
reporting. All adverse events and unanticipated problems will be reported in accordance with guidelines.
Specifically, serious adverse events will be reported to the IRB via phone, email, or fax. The principal
investigator will follow this with a full written report using the Adverse Event Form within 10 working days. If a
mild or moderate adverse event occurs that is definitely, probably, or possibly related to the study, a written
report will be sent to the IRB within 20 working days. All other events will be summarized in a progress report
at continuing review.

With regards to safety, the non-invasive nature of the devices involved keep the risk to subjects minimal, but
there is the small possibility that the data collected will reveal a previously unknown condition. The Pls will be
responsible for monitoring the data for such cases and will be responsible for alerting subjects of any potential
health discovery.

The Pls will ultimately be responsible for reviewing the data collected during subject visits. The Pls will review
data throughout the data collection period and determine whether changes need to be made or if data
collection would need to stop for any reason. All data is processed using automated procedures with built-in
validity checks. Most analyses will fail if data quality is not assured. All records regarding this research project
will be securely stored in Dr. Johnson office. The identity of subjects will be concealed when the data
generated from this study are presented at professional or scientific venues.










OVERALL STRUCTURE OF THE STUDY TEAM

Drs. Johnson & Reed will serve as co-Pls for the initiative. The study will be centralized at a
single location—The Department of Neurology, Green Valley Hospital in Summitville, NY.
This facility houses the offices of Drs. Chen, Anderson, Johnson, Robertson, and Li, and serves
as the central hub for the Summitville Neurological Research Consortium and the Green Valley
Hospital Aging Research Unit. This location will function as the administrative center, handling
data coordination, enrollment, and testing. Actual testing of participants will be conducted oft-
site at their respective residences, aligning with our objective to assess the feasibility of self-
administered physiological monitoring for at-home brain evaluations.

Over the past two decades, Drs. Chen and Anderson have collaborated with experts in neurology,
neuroscience, artificial intelligence (Al), wearable sensors, and biomedical engineering to
advance wearable, multi-modal physiological monitoring and functional brain imaging.
Comprehensive details are available in their biographical sketches. They will jointly serve as co-
PIs for this initiative associated with the Summitville Neurological Research Consortium. Dr.
Chen brings extensive expertise in biomedical engineering and innovative algorithm
development, particularly in neural and vascular feature extraction. Dr. Anderson contributes
insights into human and patient monitoring, with a focus on applications in remote or resource-
limited settings. Dr. Chen has collaborated for the last ten years with Professor Emily Clark at
Summitville University, including an active RO1 and associated supplement. Professor Clark is
recognized for her expertise in advanced biomedical signal processing and recent contributions
to machine learning.

Clinical data collection will be closely coordinated with Dr. Diane Johnson, a senior Professor in
the Department of Neurology, shared by both Drs. Chen and Anderson, and co-director of the
Summitville Aging Research Unit, which is affiliated with the Summitville Neurological
Research Consortium. Dr. Johnson will provide in-depth knowledge of aging-related issues and
Alzheimer's disease, drawing from her involvement with the Summitville Aging Research Unit.
Importantly, she will grant access to the Summitville Longitudinal Cohort, the patient population
from which we intend to recruit our subjects. Further details about each team member and their
roles are provided below.

Dr. Wei Chen, PhD, Co-PI, will leverage his Biomedical Engineering Lab, situated within Dr.
Anderson's Neurological Systems Group, to adapt the SCANeye technology for use with older
adults who may have vision and other sensory limitations. The lab aims to develop mobile
systems for continuous, in-home, and remote monitoring of brain and systemic physiology. Dr.
Chen will oversee the entire project in collaboration with Dr. Anderson, taking the lead in
technology development, data quality control, and coordinating Al analysis efforts.

Dr. Brian Anderson, PhD, Co-PI, serves as the Director of the Neurological Systems Group at
Green Valley Hospital, dedicated to advancing understanding of physiology and brain function
in real-world settings for both patients and healthy individuals. Drs. Chen, Anderson, and
Johnson have sought an opportunity to combine their respective expertise, and the Summitville
Neurological Research Consortium RFA presents an ideal chance. Drawing on Dr. Anderson's





experience in conducting cognitive testing and brain imaging across various clinical populations,
including older adults, geriatric patients, stroke patients, depression patients, and traumatic brain
injury patients, he will lead the data collection effort for this initiative, supported by Dr.
Robertson, while also overseeing data management and database creation.

Dr. Dana Johnson, MD, ScD, Co-Investigator, is a geriatric neurologist and epidemiologist based
at Green Valley Hospital, where she directs the Aging Research Unit and serves as Associate
Chief for Research in the Department of Neurology. Her work focuses on the epidemiology,
genetics, assessment, and early recognition of Alzheimer's disease. In her role as co-leader of the
Education and Clinical Cores for the Summitville Alzheimer's Disease Research Center
(SADRC) and leader of the Analytic Core for the Summitville Aging Brain Study investigating
early brain changes in Alzheimer's disease, she will assist in integrating our data collection
efforts with the ongoing SADRC Longitudinal Cohort study, support our subject recruitment
efforts, and provide crucial clinical insights related to aging and Alzheimer's disease.

Dr. Samuel Robertson, MD, Postdoc, is currently collaborating with Drs. Anderson and Chen at
Green Valley Hospital and brings four years of experience in testing our innovative, long-term
neurophysiological monitoring systems in human subjects, including experiences outside the
laboratory environment (e.g., research MD at Everest Base Camp, Nepal). Under the supervision
of Drs. Chen, Anderson, and Johnson, Dr. Robertson will lead the human testing aspects of the
initiative.

Dr. Yujun Li, PhD, Collaborator, has a strong background in machine learning and pattern
recognition, specializing in computer vision, document analysis, image processing, and data
quality assessment. With the support of Drs. Chen and Clark, he will develop and test artificial
intelligence algorithms on the collected human data, and will also undergo training in
experimental data collection methods.

Dr. Emily Clark, PhD, Co-I Consultant, is a tenured Professor of Biomedical Informatics and
Biomedical Engineering at Summitville University and the Summitville Institute of Technology.
She has collaborated closely with Dr. Chen on the development of novel Al-enhanced patient
monitoring technology. Given her research focus on the application of machine learning and
artificial intelligence to mobile health, and her contribution to creating the SUMMIT II database
(a large open-access critical care database), Dr. Clark will provide consultation to Drs. Chen and
Li on the development, training, and interpretation of machine learning models for this initiative,
as well as strategies for structuring datasets and databases for future use.
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